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2.4 Approach for Applying Simulation Tools 

Two new approaches have been considered in this project to add the capabilities to 

CONAIR of simulating subslab venting systems, separations between the basement 

wall and backfill, and air barriers: modify PRESSU and MASTRA, and add them to 

CONA.IR so all three programs run together; or develop an input file generator for 

CONAIR so it can also simulate airflows, pressures, radon fluxes, and radon 

"concentrations in the soil. 

In the first approach, PRESSU and MASTRA would have to be substantially 

modified, which would be difficult, because these programs are not written in a 

modular style. The sequential node method used in these programs is not directly 

compatible with the simultaneous one used in CONAIR. This difference would 

significantly complicate direct linking of these programs. 

In the second approach, extending the capabilities of CONAIR does not involve 

PRESSU and MASTRA. Instead, a new program would be developed to generate 

input data for CONAIR. CONAIR already has the capability to solve airflow 

networks and to model convective and diffusive transport of radon through these 

networks. Thus, an input generator would only need to describe the soil surrounding 

a house as part of an airflow network already used to describe that house. 

Specifically, the new program would define a three-dimensional grid, allocate and 

characterize nodes to discretely describe the soil, and determine flow resistances 

between these nodes based on soil permeability. The program would also 

characterize the radon production rate at each node and the diffusivity of radon 

between nodes. 

The second approach is simpler than the first one, because it requires less 

programming effort. Modifications to existing computer code not developed in­

house often require more time and effort to understand the structure of that code 

than that required to develop and test new code. Therefore, the second approach 

was used in this project . 
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2.3.2 Review of CO NAIR 

The CONAIR computer program (Wray 1990, Wray and Yuill 1990a, 1990b; Yuill 

and Wray 1989) is capable of simultaneously solving for room pressures, interzone 

airflows, HV AC system airflows, and flows across the building enveJope, taking into 

account the effects of buoyancy, wind, and building features. It includes a wind flow 

model that can estimate the distribution of wind pressure coefficients on all four 

sides of a building, and that can account for the effects of terrain on the wind velocity 

profile. CONAIR also contains a model that accounts for two-way buoyancy-driven 

airflows in large openings such as doorways. The program calculates steady-state 

airflow rates on an hour-by-hour basis using hourly weather data such as wind 

velocity, wind direction, and outdoor temperature. 

Time-varying or steady-state radon levels under the influence of these airflow rates 

can be predicted by the program. It simultaneously determines the concentrations at 

discrete points within the building. The program can model: steady-state and/or 

time-varying radon mass transport due to air movement (infiltration, exfiltration, 

interzone airflows, and HY AC system airflows); removal of radon from the air by 

-radioactive transmutation; and steady-state or time-varying generation of radon. 

Provisions for simulating one-dimensional convection-diffusion processes are 

included in the program. 

2.3.3 Review of PRESSU and MASTRA 

PRESSU and MASTRA implement three-dimensional steady-state finite-difference 
-~rl~lr DDCCCT T """'"',, .,,,.,,,,,,.nt;<>l n,...,-1,,. mPth/'\rl flPnn~nn 1QRJ) ~Jnncr with D~rcv's 111uu"""1,:, . .1 J.'.L.J~v'"'-' u.,,,.,...., u ..,...,'1.,._....,,." .... """' .. ..... ___ ......... - .... ·"""- ,--rr--·· -- --,,1, -----o - - - -- - --- - .1 

law and the principle of conservation of mass, to predict the soil gas velocity and 

pressure fields in a heterogeneous soil region surrounding a basement. MASTRA 

uses the soil gas velocity field generated by PRESSU and a sequential node method, 

along with models of radon production and of convective and diffusive transport of 

radon, tu predict radon concentrations and fluxes in the soil. MASTRA also predicts 

total soil gas infiltration and radon entry rates from the soil into the basement. These 

two programs can model basements that have a crack only at the basement wall/floor 

intersection. However, they cannot model subslab venting systems, separations 

between the basement wall and backfill, or air barriers in the soil. 
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studies of mitigation system types to gain an understanding of the general patterns of 

radon dynamics and of mitigation system performance. This enables better and 

cheaper mitigation systems to be deve1oped. 

2.3 Review of Existing Programs 

2.3.1 Introduction 

The work carried out in this project is the next step in a series of studies of radon 

mitigation system performance that have involved the development of three 

computer programs (Wray 1990, Yuill and Associates 1991). One program 

(CONAIR) models airflow and the movement of radon in multizone buildings (Wray 

and Yuill 1990a, Wray and Yuill 1990b). The other two programs (PRESSU and 

MASTRA) model the three-dimensional flow of air and the emanation and transport 

of radon in the soil surrounding these buildings (Loureiro 1987). 

These programs have been Jinked in the past in a crude way (Wray 1990), which was 

adequate for the studies carried out. The results of a series of runs at several 

different pressures using the soil models were reduced to a flow equation and an 

equation for radon source strength. These equations were then added to the 

rnultizone model of the indoor space. This approach has been used to simulate air 

and radon transport in a conventional house, but it cannot be used to model houses 

with subslab venting systems. These systems introduce additional links between the 

indoor space and the soil, which require a coupled network solution of the soil and 

indoor space. 

In the remainder of this Chapter, these programs are examined to determine their 

app1icability to simultaneously simulating the airflows and radon Jeve1s in a house 

and in the heterogeneous soil surrounding its basement for three different radon 

mitigation systems (basement suction, subslab depressurization, and subslab 

pressurization). A new approach to simulating these systems is presented at the end 

of this Chapter. 
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2.2 Need for Simulation Tools 

The impact of radon mitigation systems such as subslab venting on airflows and 

radon levels in buildings and in the soil surrounding them is too complex to predict 

without computer simulation. Although preliminary field monitoring of a Winnipeg 

test house has been carried out to study these interactions (Yuill and Associates 

1991), the results of that work indicate more detailed monitoring is required if this 

approach is to be used to fully understand the variations in airflow patterns and 

radon levels caused by these systems. Unfortunately, that approach is prohibitively 

expensive and time consuming if even a . few combinations of building type, system 

type, ventilation rates, and soil types are to be examined. 

The analysis of airflows has significantly lagged the modelling of other building 

features, because of limited data, computational difficulties, and incompatible 

methods for analyzing different flows. This is particularly true of the combined 

building, soil, and HY AC system simulation. In the past, methods have been applied 

independently to analyze airflows in mechanical ventilation systems, to predict soil 

gas flow fields, and to estimate total infiltration and natural ventilation for the 

building. The predicted flows were then combined using crude superposition models 

intended to account for the non-linear interactions between these processes. Kiel 

and Wilson ( 1987) have shmvn that total ventilation is not well predicted by these 

superposition models due to the non-linear interactions between pressures and flows 

in the presence of natural and forced ventilation. 

More sophisticated airflow models, such as rnultizone airflow and pollutant dispersal 

analysis computer programs; h~ve heen developed recently to treat the building and 

soil as a network. In these models, the rooms, soil, and outdoor environment are 

represented by nodes. Discrete airflow passages such as construction cracks, ducts, 

fans, doorways, and sections of the-soil are represented by airflow elements that 

connect the nodes to one another. Flows within these elements are calculated using 

well-established relationships between airflow rate and element pressure differential 

to solve sequentially or simultaneously for the pressure at each node as a function of 

wind and stack effects and as a function of HY AC system operation. 

Multizone simulation tools are far too complex to be applied to analyzing individual 

houses to develop their mitigation systems. Rather, they can be used in generic 
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2.0 PHASE I - AIR I RADON TRANSPORT SIMULATION TOOLS - A REVIEW 

2.1 Introduction - Importance of the Research 

Radon is a radioactive gas that is produced by the radioactive decay of radium. It is 

part of the decay chain of uranium-238, which is present in varying concentrations in 

most mineral materials. The precursors of radon are not a significant hazard, 

because they are solids that remain bound in the minerals where they are produced. 

Radon, however, is a noble gas, so it emanates from the radium-bearing minerals. In 

soil, radon can move through the pore spaces. 

Houses draw radon from the soil due to stack effect (tqe tendency of warm air to 

rise) and due to wind effect (the alteration in indoor pressure caused by the flow of 

wind over and around a house). As a result, the radon concentration in a house can 

rise to a dangerous level. This does not happen in the atmosphere, because radon 

has a short half-life (3.8 days), which allows it to decay fast enough to keep the 

atmospheric concentration low. 

Radon is our most serious indoor air pollution problem. According to the U.S. 

Environmental Protection Agency (EPA), radon-induced lung cancer kills about 

20,000 Americans per year (Puskin and Nelson 1989), which is more than all other 

indoor air pollutants combined. This amount is probably proportionally as high in 

Canada. 

Radon is also our most serious radiation problem. Well over half of the total 

radiation exposure of the Canadian population is due to the radioactive decay 

products of radon. Many thousands of Canadian homes expose their occupants to 

more radiation than is permitted in uranium mines or around nuclear reactors. 

Radon mitigation systems are presently being installed in houses, and it has been 

found that they usually reduce radon levels substantially. However, more knowledge 

is needed to make it possible to design these systems with confidence that they will 

work, that their capital and operating costs will be minimized, and that their use will 

not cause other problems. 
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It is recommended that: 

1. the finding regarding the potential of large separations between the basement 

wall and backfill to contribute to soil freezing be studied further through 

computer simulations of heat transfer and airflow in the soil, and 

2. the finding about the relative performance of the mitigation system types be 

confirmed by experiments in test houses and by computer simulation for a 

wider range of configurations and soil types. 
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reduced by sealing the basement as tightly as possible before installing the subslab 

depressurization system, and then adjusting the subslab depressurization flow rate to 

provide just the amount of ventilation required to exclude entry of soil gas into the 

house. 

With a large separation between the basement wall and the backfill and without the 

air barrier, most of the air removed by the subslab depressurization system passed 

through the separation, and not through the basement. Further research regarding 

the heat transfer around the footings is necessary to determine if the cold outdoor air 

drawn through the separation by this system could cause the soil to freeze under the 

footings and damage the foundation. 

When the subslab depressurization system operated with a small separation or with a 

soil air barrier installed, the program predictions showed the simulated house was 

adequately ventilated according to CSA Standard i=:326.l-M1989 "Residential 

Mechanical Ventilation Requirements" and soil gas entry into the basement was 

excluded. With a large separation, this system did not adequately ventilate the house 

and soil gas entered the basement. Although the simulations predicted that the 

basement suction system also ventilated the house similarly for these same 

conditions, soil gas always entered the basement when this system operated. The 

predicted radon levels in the living room when this system operated were an order of 

magnitude greater than those when the subslab depressurization system operated. 

To reduce these levels with the basement suction system, the exhaust airflow rate 

from the basement would have to be increased to eliminate flow from the basement 

to the main floor. This increase would lead to unnecessary energy losses. 

Program predictions also showed the subslab pressurization system did not 

adequately ventilate the house according to CSA Standard F326.l-Ml989 and did 

not exclude soil gas entry from the basement under any conditions. The predicted 

indoor radon levels when this system. operated were significantly higher than those 

when the subslab depressurization system operated. Most of the air exhausted from 

the main floor and supplied to the subslab region by this system was predicted to 

return to the main floor through the basement. This recirculation of exhaust air is 

not permitted by CSA Standard F326.l-M1989. 
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1.0 EXECUTIVE SUMMARY 

This project had the objectives of assessing the performance of subslab ventilation 

systems and of assessing their potential for creating foundation problems and for 

wasting energy. The approach taken to achieve these objectives was to use a 

computer program (CONAIR) to simulate the flow of air and radon through a house 

and the soil surrounding it for fifteen cases. These cases considered different 

combinations of three radon mitigation systems (subslab depressurization, subslab 

pressurization, and basement suction), a large and small separation width between 

the basement wall and backfill, a soil air barrier at grade level, and two subslab 

venting system flow rates. 

One of the two most important findings was that indoor radon levels were always 

lower with subslab depressurization than with subslab pressurization or basement 

suction. For example, in the cases with a small separation width, a low subslab 

venting system flow rate, and no soil air barrier, the radon concentration on the main 

floor was 0.2 pCi/L with the subslab depressurization system. This concentration was 

the same as that outdoors, was 15 times lower than that with the basement suction 

system, and was 60 times lower than that with the subslab pressurization system. 

The second important finding was that in cases with a small separation between the 

basement wall and the backfill, or in cases with an air barrier at grade covering the 

separation and backfill, most of the air exhausted by the subslab depressurization 

system from the subslab region originated in the basement, and not in the soil. 

Therefore, it is unlikely in these cases that cold outdoor air drawn through the soil by 

the subsiab depressurization system could cause the soil to freeze under the footings 

and damage the foundation. 

The air flowing from the basement into the subslab region could create two 

problems. It could depressurize the basement enough to cause furnace backdrafting, 

and it could withdraw enough air from the house to cause excessive inflow of cold 

outdoor air, thus wasting heating energy. 

Radon mitigation contractors must be trained to avoid these two problems. 

Excessive depressurization can be avoided by testing the house for furnace 

backdrafting potential, and providing combustion air if necessary. Energy use can be 
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separation peut faire geler le sol sous les sernelles et endornrnager les 
fondations. 

Lorsque le systerne de depressurisation sous la dalle fonctionne dans une 
maison ou la separation est petite ou pourvue d'un pare-air au sol, le 
programme indique que la maison en simulation est correcternent ventilee, 
respecte la norme F326 .1-M1989 e;;~ la. ,CSA, inti tu lee «Ventilation des 
habitations», et empeche 1 'infiltration des. gaz souterrains. Lorsque la 
separation est grande, ce systerne n'arrive pas a ventiler la maison 
adequaternent et lee gaz souterrains parviennent a s'infiltrer dans le 
sous-sol. Bien que lee simulations revelent que le systerne d'aspiration au 
sous-~ol ventile tout autant la rnaison dans lee memes conditions, il n'entrave 
pas l'infiltration des gaz souterrains dans le sous-sol. Les concentrations de 
radon prevues pour le salon a l'utilisation de ce systeme sent plus elevees 
par un ordre de grandeur que celles qui sent anticipees a l'ernploi du systeme 
de depressurisation. Pour que ces concentration~ soient reduites avec le 
systerne d'aspiration au sous-sol, il faudrait que le debit de l'air extrait du 
sous-sol soit accru de rnaniere a eliminer le rnouvernent d'air entre le sous-sol 
et le rez-de-chaussee. Cette augmentation entrainerait toutefois des pertes 
d'energie inutiles. 

Le programme rnontre egalernent que le systerne de pressurisation sous la dalle 
ne reussit pas a ventiler la rnaison suffisarnrnent pour respecter la norrne 
F326.l-M1989 de la CSA et n'ernpeche jarnais l'infiltration des gaz souterrains 
dans le sous-sol. Les concentrations interieures de radon prevues a 
l'utilisation de ce systerne sent beaucoup plus elevees que lorsque le systerne 
de depressurisation est ernploye. Le logiciel prevoit que la rnajeure partie de 
l'air extrait du rez-de-chaussee et arnene sous la dalle par ce systerne 
retourne au rez-de-chaussee en passant par le sous-sol. Ce genre de 
recirculation de l'air extrait n'est pas perrnis par la norme F326.1-M1989. 

Recornrnandations 

1. Il faudra etudier davantage, au rnoyen de plus amples simulations 
inforrnatiques du transfert de la chaleur et du rnouvernent de l'air 
dans le sol, l'observation selon laquelle une grande separation 
entre le sous-sol et le rernblai peut faire geler le sol. 

2. La performance relative des divers systernes de reduction des 
concentrations de radon devra etre confirmee au moyen d'experiences 
dans des rnaisons d'essai ainsi que par simulation informatique pour 
un large eventail de configurations et de sols. 



RESUME 

Cette etude a pour objectifs d'evaluer la performance d'installations de 
ventilation sous la dalle et de determiner si elles peuvent entrainer des 
problemes de fondations et un gaspillage d'energie. A ces fins, le logiciel 
CONAIR est utilise pour simuler le debit d'air et de radon passant dans une 
maison et le sol envir .~nnant. Quinze cas permettent d'etudier lea differentes 
combinaisons de systemee de reduction de la concentration du radon 
(depreesurisation sous la dalle, pressurisation sous la dalle et aspiration au 
sous-sol). En outre, ces cas servent a analyser l'efficacite d'une petite et 
d'une grande separation entre lemur du sous-sol et le remblai, la pose d'un 
pare-air au niveau du sol et lee debits de deux installations de ventilation 
sous la dalle. 

L'etude revele deux phenomenes d'importance : premierement, lea concentrations 
interieures de radon sont toujours plus faibles en depressurisation qu'en 
pressurisation sous la dalle ou qu'en aspiration au sous-sol. Par exemple, 
lorsque la separation est petite, que le debit de !'installation de 
ventitation sous la dalle est faible et qu'il n'y a pas de pare-air au sol, la 
concentration de radon au rez-de-chaussee est de 0,2 pCi/L avec le systerne de 
depressurisation sous la dalle. Cette concentration est la merne que celle de 
l'exterieur, soit 15 fois mains que ce que l'on obtient avec le systerne a 
aspiration au sous-sol et 60 fois mains qu'avec le systeme de pressurisation 
sous la dalle. 

Deuxiemernent, lorsque la separation entre le mur du sous-sol et le rernblai est 
petite ou lorsqu'un pare-air au sol recouvre la separation et le rernblai, la 
plupart de l'air extrait sous la dalle par le systeme de depressurisation 
provient du sous-sol et non du sol. Par consequent, il est peu probable que, 
dans ces cas, l'air froid de l'exterieur entraine dans le sol par le systeme 
de depressurisation sous la dalle fasse geler le sol sous les sernelles et 
endommage les fondations. 

L'air qui va du sous-sol a la zone situee sous la dalle pourrait creer deux 
problemes. Il pourrait depressuriser le sous-sol euffisarnment pour entrainer 
le refoulement des gaz de combustion du generateur de chaleur et extraire 
assez d'air de la maison pour causer l'admiseion excessive d'air froid 
___ .,.,&,._: ____ ----:,, __ "'"' -.!--! 11.l!.----!-
C:Ar-CL..LCU..L I ':fCl.D.tJ..L.L..LC1UI... 13...LUD.L. .a. Cln:a.':*•W -------~-'-'"""'..,C&'-" ..... ~ ~·· -1".~ •• ~.f:!:1"91l3. 

U.toll& _ .... -- .... -~-. 

Les entrepreneurs specialises dane la reduction dee concentrations de radon 
doivent etre formee de maniere a eviter cee deux problemee. On peut pallier a 
la depreeeurieation excessive en verifiant ei le generateur de chaleur de la 
maieon preeente dee riequee de refoulement et en aeeurant, au beeoin, un 
apport d'air comburant. L'energie utilieee peut etre reduite en rendant le 
sous-sol le plus etanche possible avant d'inataller le systeme de 
depreesurieatian sous la dalle, puis en reglant le debit de depressurieation 
de maniere a fournir la quantite exacte de ventilation requiee pour empecher 
l'infiltration dee gaz eouterrains. 

Lorsque la separation entre le mur du sous-eel et le remblai est grande et 
qu'il n'y a pas de pare-air, la plupart de l'air extrait par le systeme de 
depressurisation pasee par cette separation et nan par le sous-sol. De plus 
amples recherches concernant le transfert de chaleur auteur des semelles eont 
necessaires pour determiner si l'air froid exterieur aspire de la sorte par la 
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ABSTRACT 

The project had the objectives of studying the effectiveness of subslab ventilation 

systems in reducing indoor radon levels, and of assessing their potentials for creating 

foundation problems, wasting energy, and creating troublesome or dangerous indoor 

depressurization. To achieve these objectives, a computer program was used to 

simulate the flow of air and radon through a house and the soil surrounding it for 

fifteen cases. These cases considered different combinations of three radon 

mitigation systems (subslab depressurization, subslab pressurization, and basement 

suction), a large and small separation width between the basement wall and backfill, 

a soil air barrier at grade level, and two subslab venting system flow rates. 

Of the three systems, subslab depressurization always worked best. With a small 

separation between the basement wall and the backfill, or with the soil air barrier 

installed, most of the air removed by this system came from inside the basement, not 

from the soil. Therefore, cold air drawn through the soil by this system is unlikely to 

cause the soil to freeze under the footings and damage the fuu11dation. However, 

this flow of air from the basement could depressurize the basement enough to cause 

furnace backdrafting, and could withdraw enough air from the house to cause 

excessive inflow of cold outside air, thus wasting heating energy. 

Radon mitigation contractors must be trained to avoid these two problems. 

Excessive depressurization can be avoided by providing combustion air if testing the 

house indicates a potential for furnace backdrafting. Energy use can be reduced by 

sealing the basement as tightly as possible before installing the subslab 

depressurization system, and then adjusting that system's flow rate to provide just the 

ventilation required to exclude entry of soil gas into the house. 

With a large separation between the basement wall and the backfill and without the 

air barrier, most of the air removed by the subslab depressurization system passed 

through the ~eparation, and not through the basement. Further research regarding 

the heat transfer around the footings is necessary to determine if the cold outdoor air 

drawn through the separation by this system could cause the soil to freeze under the 

footings and damage the foundation. 
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3.0 PHASE 2 - PROGRAMMING A."!\'D VALIDATION 

3.1 Program to Generate Input Files for CONAIR 

3.1.1 Introduction 

In this project, the soil was assumed to be a porous medium with no open channels or 

fractures. It was also assumed that: soil properties are constant and isotropic within 

each distinct region of the soil surrounding the basement; the soil gas in the pore 

spaces can be treated as a single-phase gaseous mixture of air and radon; and soil gas 

density was constant, so the soil gas was considered to be incompressible. 

The geometrical configuration of the basement and surrounding soil for the house 

modelled in this project is shown in Figure 3.1. It is based on the configuration used 

by Loureiro ( 1987). Only one quarter of the soil surrounding the basement was 

modelled, because symmetry around the basement was assumed. Except for the 

surface of the soil at grade and the surface immediately below the basement floor 

perimeter crack, it was assumed there is no flow across boundaries of the quarter soil 

block. 

Basement wall footings were not modelled, because it was assumed the subslab 

region and bottom of the backfill region are coupled and have flow resistances 

several orders of magnitude lower than the rest of the soil. Ignoring the footings is 

not expected to significantly affect the program predictions for the cases considered 

in this project. However, further research in a future project should be carried out to 

quantify the effect footings and drain tile systems have on program predictions. 

The basement has dimensions of 2lx, 2ly, and lz. The soil block has dimensions 2Lx, 

21..y, and Lz. Three different regions of aggregate soil material with thicknesses lx-aggr, 

~-aggr, and lz-aggr in the x-, y-, and z-directions respectively are located just outside the 

basement. The basement walls have thicknesses of tx and ty respec~ively in the x- and 

y-directions. The floor has a thickness of t1• Soil gas can enter the basement only 

through a crack located at the wall-floor interface. The crack width is Cx and Cy in 

the x- and y-directions respectively. 



Figure 3.1. Basement and soil block geometrical configuration. 
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A single network was used to represent the house, the soil surrounding it, and the 

radon mitigation systems. Each room of the house was considered to be a single 

zone. To simulate soil gas flow and radon levels within the soil, the quarter soil block 

was divided into hundreds of nodes using a non-uniform three-dimensional grid. The 

method for defining the grid is similar to that used by Loureiro (1987). Each soil 

node was placed at the center of a different grid control volume. 

Indoor nodes were connected with convective flow elements, while the soil nodes 

were connected by convective-diffusive flow elements. The house was coup1ed to the 

soil using convective-diffusive flow e1ements to represent the crack at the basement 

floor perimeter. Another set of convective-diffusive flow e1ements were used to 

represent the separation between the basement wall and backfil1. The subslab radon 

mitigation systems were represented by constant-flow convective elements supplying 

air to or exhausting air from a node in the subslab region immediately beneath the 

center of the floor slab. 

To use CONAIR, several parameters had to be specified for each node and/or flow 

element in each of the four distinct soil regions. These included the depth of each 

node below grade, the mass of air in the control volume surrounding each node, the 

radon generation rate for each node, the flow resistance to gas in each element, the 

radon diffusivity in each element, the length of each element, and the mass per unit 

length of each element. The manual calculation and specification of these 

parameters would be prone to error and too time consuming to carry out within the 

scope of this project. To solve this problem, a new computer program was developed 

by Yuill and Associates. The program subdivides the soil, determines the necessary 

parameters, and generates CONAIR input data files. The input file generator 

program is listed in Appendix A. 

Using the new program, the soil block was subdivided into ten planes in the x­

direction, ten planes in the y-direction, and eleven planes in the z-direction. Figure 

3.2 shows the locations of these planes in the soil. The total network consisted of 787 

nodes and 2143 elements, of which 778 nodes and 2100 elements were in the soi1. 

Excerpts from a sample set of CONAIR input files generated using this program are 

listed in Appendix B. The entire files were not included, because they are too large. 

These excerpts illustrate the format of the input files. 



Figure 3.2. Location of soil regions around basement. 
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3.1.2 Airflow Network Inputs 

3.1.2.1 Soil Permeabilities and Flow Coefficients 

Darcy's law (Wray 1990) and the fundamental principle of conservation of mass were 

assumed to govern the flow of gas through the soil. However, CONfJR does not 

contain a flow element based on Darcy's law. To mode] flow in the soil based on 

Darcy's Jaw, the power law resistance element in CONAIR was used. For this 

element, the relationship between flow and pressure difference is based on that 

which is commonly used to represent leaks across a building envelope (Wray 1990). 

A flow exponent of 1.0 in the soil was assumed. Thus, the relationship between the 

flow coefficient and soil permeability was defined as: 

where 

C = k A (rho)0·5 / (µ. l) 

C = flow coefficient, (m3 • kg)0.5/(Pa • s). 

k = soil permeability, m2• 

A = element cross-sectional area, m2• 

rho= soil gas density, kglm3. 

µ. = soil gas dynamic viscosity, Pa • s. 

1 = element length, m. 

(3.J) 

For the basement floor perimeter crack and for the separation between the 

basement wall and backfill, the same power law relationship was used, but the flow 

coefficients were defined differently. For these flow elements, it was assumed the 

flow was fully-developed and was similar to that between flat parallel plates 

(Loureiro 1987). Thus, assuming a flow exponent of 1.0, the flow coefficient for 

these elements was given by: 

C = t2 (rho)o.s A I (12µ 1) (3.2) 

where 

t = distance between parallel sides of crack or separation, m. 
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For elements with flows crossing interfaces between soil regions, an expression based 

on mass continuity was developed to evaluate the effective flow coefficient for these 

elements. The effective coefficient was calculated using the effective soil 

permeability, which is approximated by the weighted average of the soil 

permeabilities in each of the two regions, as follows (Loureiro 1987): 

kerr = (k1 • ki) (Ji + b) I ((11 • ki) + (Ii • k1)) (3.3) 

where 

kerr = effective soil permeability, m2. 

k1 = soil permeability in region 1, m2. 

kz = soil permeability in region 2, m2• 

Ii = Jength of element in region 1, m. 

h = length of element in region 2, m. 

The soil permeabilities used in this project for each region of the soil are described in 

detail in Section 4.1.2. The input file generator used those permeabilities along with 

the node locations to define the characteristics for each flow element in the soil. 

3.1.3 Radon Transport Parameter Inputs 

3.1.3.1 Production of Radon in Soil 

It was assumed that production of radon occurred only in the soil. The rate at which 

radon enters pore spaces from soil particles was similar to that defined by Nazaroff 

et al. ( 1989): 

S = ( 1.332 x 1014) f rhos [ZZ6Ra] ~ec ( 1-e) V (3.4) 

where 

S = production rate of radon into pore spaces, 

radon atoms/h. 

1.332 x 1014 = conversion factor for Ci/s to atoms/h. 

f = radon emanation fractipn, dimensionless. 
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= soil particle density, kg/m\ 

= radium-226 concentration in soil particles, Ci/kg. 

= radon decay constant, s-1. 

= soil porosity, dimensionless. 

= soil control volume, m3. 
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The parameters required in Equation 3.4 to characterize radon production in the soil 

regions surrounding the basement are described in detail in Section 4.1.2. The input 

file generator used these parameters along with control volume sizes it calculated 

from grid control surface locations to determine radon production rates for each 

node in the soil. 

3.1.3.2 Diffusion of Radon in Soil 

Equation 3.4 defines the rate at which radon escapes from soil particles into pore 

spaces around the particles. However, it does not describe the transport of radon 

through the pore spaces into the basement, subslab venting system, or outdoor air. 

This transport is driven by convection and diffusion. 

A general steady-state transport equation similar to the thermal conduction­

convection equation is implemented in CONAIR to represent radon flow in an 

element from one node to another node (Axley 1988). In that equation, the diffusive 

mass transport rate is described relative to the convective mass transport rate, based 

on Fick's one-dimensional law of molecular diffusion. According to that law, the rate 

of diffusion in an element is dependent on the radon concentration gradient across 

the length of that element, and on the bulk diffusion coefficient for radon for that 

element. This diffusion coefficient relates the radon concentration gradient in an 

element to the flux density across the geometric cross-sectional area of that element 

(Nazaroff and Nero 1988). 

The bulk diffusion coefficients used in this project for each region of the soil are 

described in more detail in Section 4.1.2. For convective-diffusive elements crossing 

interfaces between soil regions, an effective diffusion coefficient was determined 

using a relation similar to that described by Equation 3.3. Diffusion of radon through 

the concrete (other than through the crack) was assumed to be negligible. 
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The input file generator also determined the mass per unit length for each 

convective-diffusive flow element. This parameter was used in CONAIR to ca1cu1ate 

a Pec1et number and then an upwind factor for each element to maintain numerical 

stability for large Pec1et numbers. The Peclet number is a measure of the 

importance of convection relative to diffusion. High Pec1et numbers indicate 

convection is the dominant transport mechanism. 

3.2 Porting CONAIR to a Mainframe Computer Environment 

Normally, CONAIR is run on a microcomputer. However, the networks involved in 

these simulations required large amounts of memory. Six megabytes of memory 

(RAM) were required for each simulation. Each set of CONAIR input files was 

approximately 500,000 bytes in size. The set of output files from CONAIR for each 

simulation was of a similar magnitude. Execution times for running these large 

networks on a microcomputer were expected to be unacceptably Jong. Thus, the 

program was modified, recompiled, and run instead using a commercially-available 

IBM 3090 Model 150S mainframe computer. 

CONAIR is written in FORTRAN. Several changes were made to this source code 

to allow it to be compiled and run on the mainframe computer. These changes 

included: 

1. truncating file input und output record lengths, 

2. replacing do case structures with if statements, 

3. altering inc1ude file specifications, 

4. altering file naming protocols, 

5. altering interactive prompts, and 

6. increasing maximum allowable numbers of nodes, elements, and element 

characteristics to permit simulations of the large networks. 
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In addition to these changes, a new feature was added to CONAIR. A multiplier for 

convective and diffusive flow through an element was added. The modification was 

necessary to correctly link the house sub-network with the soil sub-network, which 

included only a quarter of the soil surrounding the basement. For each element 

connecting the soil to the outdoors, or connecting the soil to the basement, a flow 

multiplier of four from the soil was specified. 

Only steady-state simulations were carried out in this project, because budget 

constraints did not permit time-varying runs. The steady-state runs provide sufficient 

information for the purposes of this project. It should be noted that if time-varying 

runs had been carried out, they still would be significantly less expensive than 

monitoring. 

3.3 Post-Processor Program 

3.3.1 Introduction 

As described in Section 3.2, C0.\1AIR produces very large output files for the 

networks generated in this project. These output files inc1ude the pressure 

differential across each element, the flows through each element, the pressure at 

each node, and the radon concentration at each node. To analyze these data without 

summarizing them is impractical. However, summarizing these data manually would 

be prone to error and too time consuming to carry out within the scope of this 

project. To solve this problem, another new computer program was developed by 

Yuill and Associates to summarize CONAIR output files. A listing of the post­

processor program is included in Appendix C. The summaries produced by this 

program are described in Sections 3.3.2 through 3.3.4. 

3.3.2 Airflows Between House, Soil, and Outdoors 

To summarize the predicted airflow data, the soil block was considered to be two 

single control volumes (separation and remaining soil space), and each room indoors 

was considered to be a separate control volume. Each control volume was encJosed 

by a control surface. The flows across these control surfaces were of five different 

types: infiltration (the flow of outdoor air into a control volume), exfiltration (the 

flow of air out of a control volume to the outdoors), exhaust (the constant fan-driven 
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flow of air out of a control volume to the outdoors), supply (the constant fan-driven 

flow of air from the outdoors into a control volume), and interzone (all other flows). 

Total ·flows of each type between connected pairs of control volumes were 

determined by the post-processor program using CONAIR output files as input. The 

post-processor program generated output files summarizing these data. The 

program also converted the mass flow rates predicted by CO NAIR in units of kg/s to 

volumetric flow rates in units of Us, using an air density corresponding to standard 

conditions (barometric pressure of 101,325 Pa and a temperature of 2D°C). The 

format of the zonal airflow summaries is shown in Appendix D. 

3.3.3 Pressures Indoors and Profiles in Soil 

The pressures predicted by CONAIR are total pressures relative to the outdoor 

pressure at grade level. These total pressures are the sum of hydrostatic pressures 

and disturbance pressures. The hydrostatic pressure is a result of the mass of air at 

rest in the house, in the soil, and outdoors. The disturbance pressure at any node in 

the network is a result of pressure disturbances imposed at that node or at other 

nodes in the network. Thus, it is the disturbance pressures that are of primary 

interest in understanding how radon mitigation systems operate. Since the 

hydrostatic pressure is constant (independent of disturbance pressures), it can be 

eliminated, leaving only the disturbance pressure. The post-processor program 

carried out these calculations using CONAIR output files as input. The output files 

generated by the post-processor program include summaries of disturbance 

pressures for each room indoors, along with disturbance pressure fields in the soil 

surrounding the basement. 

Appendix E shows the format of the disturbance pressure fields in the soil. Figure . 

3.2 illustrated the location of the soil regions around the basement. All vertical slices 

shown in Appendix E are in the x-z plane. 

In the x-z planes shown in Appendix E, vertical slice Y = 1 is at the center of the 

basement floor. Vertical slice Y =9 is at the outer limit of the soil block. Lines in 

each figure outline the different soil regions considered. Regions with asterisks 

represent concrete (basement wall and floor), which is impermeable to airflow and 

radon transport. 
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The perimeter crack is shown in vertical slices Y = 1 through 3 at coordinates X = 4 

and Z=2, and in vertical slice Y=4 at coordinates X=l through 4 and Z=2. 

The separation between the basement wall and backfill is shown in vertical slices 

Y = 1 through 5 at coordinates X = 6 and Z = 1 through 2, and in vertical slice Y = 6 at 

coordinates X= 1through6 and Z= 1 through 2. 

The backfill region is shown in vertical slices Y = 1 through 6 at coordinates X = 7 and 

Z=l through 2, and in vertical slice Y=7 at coordinates X=l through 7 and Z=l 

through 2. 

The subslab gravel region is shown in vertical slices Y = 1 through 7 at coordinates 

X = 1 through 7 and Z = 3 through 8. 

The subsJab mitigation systems supplied air to or exhausted soil ga~ from coordinate 

X = 1 and Z = 3 in vertical slice Y = 1. 

3.3.4 Radon Concentrations Indoors and Profiles in Soil 

The radon concentrations predicted by CONAIR are on an atomic number basis in 

units of radon atoms per unit mass of air. The more traditional unit for radon 

concentrations is pCi/L, which describes the activity concentration. Thus, the post­

processor program converted the radon concentrations to units of pCi/L using an air 

density corresponding to standard conditions (barometric pressure of 101,325 Pa and 

a temperature of 20°C). 

The output files generated by the post-processor program indude summaries of 

radon concentrations indoors, the radon concentration at the subslab vent location, 

the average radon concentration at the bottom of the basement floor perimeter 

crack, along with radon concentration fields in the soil surrounding the basement. 

The format of the radon concentration fields is shown in Appendix F. The structure 

of these fields is the same as that presented for the disturbance pressure fields in 

Appendix E. 
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3.4 Program Validation 

CONAIR has been validated by comparing its predictions with those of other 

available programs or solution techniques to determine whether the predictions of 

CONAIR are reliable. 

AIRNET is one of the programs on which CONAIR is based. Walton (1989) has 

compared the predictions of AIRNET with those of ESP AIR (ABACUS 1986), 

which is a separate airflow analysis program included in the ESP building thermal 

analysis program. AIRNET and ESP AIR were used to solve a large airflow network 

that represents a four-storey building with six rooms, a hallway, an elevator shaft, and 

a stairwell on each floor. Both programs solved the same airflow and pressure fie)ds, 

but AIRNET was significantJy faster than ESP AIR (a factor of approximately 1000). 

Walton also described 14 analytical validation tests he carried out to demonstrate the 

performance of AIRNET. In all cases, AIRNET predictions matched the anaJytical 

results. These cases were also analyzed using CONAIR. CONAIR's predictions 

were exactly the same as those of AIRNET. 

CONAIR has also been validated through comparisons with four other airflow 

analysis programs. Three of these programs (SCAF A, LINEAR, and SIMLOOP) 

have been developed by Yuill and Associates (1990b ). The fourth program was 

ASCOS (Klote and Fothergill 1983). The solution methods used in these programs 

vary. In the comparisons of the predictions of these five programs, the same case 

was run in each program. The case involved a five-storey building with an atrium, a 

zoned smoke control system, stairwell pressurization, and atrium exhaust. This 

building had 66 zones and 170 airflow paths. All programs predicted the same zone 

pressures, element pressure drops, and flows. 

CONT AM 87, another program on which CO NAIR is based, has been validated 

internally by NBS (Axley 1988) through one inter-program comparison and two 

comparisons of program predictions with measured data. In addition, the program 

has been externally validated by another inter-program comparison (Sparks 1988). 

For cases for which input data were available, CONAIR predictions were identical to 

those of CONT AM 87. 
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The input file generator program used for CONAIR is based on algorithms used in 

the computer programs PRESSU and MASTRA (Loureiro 1987). Loureiro carried 

out tests to determine whether the predictions of his programs behaved as expected. 

Several of these tests involved comparisons of program predictions for simple test 

case~ with hand-calculated results obtained using the fundamental principle models 

described in his dissertation. He also carried out sensitivity studies to determine the 

effects of house size, disturbance pressure, crack width, soil permeability, soil 

porosity, and bulk diffusivity of radon in soil on the predictions of PRESSU and 

MASTRA. These sensitivity analyses indicated that the variations in program 

predictions exhibited the expected behavior. However, these results do not verify the 

accuracy of the programs. 

Loureiro employed analytical techniques to test the subroutine used by the two 

programs that implements the widely accepted Thomas algorithm (Patankar 1980) 

for solving transport equations. In these tests, this subroutine was used to solve for 

heat flow in a one-dimensional bar and in a two-dimensional surface. The heat flow 

predictions generated using this subroutine agreed well with the results obtained 

analytically. 

Validations of PRESSU and MASTRA have also been carried out by other 

researchers (Fisk et al. 1989). Exact analytical models (Mowris and Fisk 1988) have 

been used to check the predictions of Loureiro's programs for homogeneous soils, in 

the absence of diffusion. Excellent agreement was reported. Diffusion was 

neglected, because analytical models that include this phenomenon are not presently 

available. 

CONAIR and the new input file generator program were also validated through a 

program-program comparison with PRESSU and MASTRA. A 600-node 

representation of a basement and heterogeneous soil block was specified in 

PRESSU. Based on the three-dimensional finite-difference grid generated by 

PRESSU, a CONAIR airflow network representation of the same soil block and 

basement was also developed using the input file generator program. The pressure 

and airflow rate predictions of CONAIR and PRESSU were identical. The 

concentration predictions of CO NAIR and MASTRA were identical. 
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The output of the post-processor program was validated through comparisons of 

program predictions with hand-calculated results obtained using the algorithms 

implemented in the program. Perfect agreement was obtained. 
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4.0 PHASE 3. COMPVTER SIMULATION OF SUBSLAB VEJ'.TING SYSTEMS 

4.1 Input Data 

4.1.1 House Characteristics 

An unoccupied house located in Winnipeg, Manitoba was used as the basis for the 

simulations. This house is a one-storey bungalow having a floor area of 

approximately 100 m2 (not including the basement), an Equivalent Leakage Area 

(ELA) of 154 cm2 with all intentional openings sealed and excluding below-grade 

leaks, and a total volume of 446 m3• The walls of the house are of typical wood­

frame construction, using studs 38 x 140 mm. The basement in this house is 

unfinished. The top of its poured concrete floor slab is 1.26 m below grade level. 

The slab is 75 mm thick and has dimensions of 7.5 m by 11.8 m. It has a lapped and 

caulked polyethylene moisture barrier underneath it. A layer of small-diameter 

gravel with a total thickness of 125 mm is located immediately beneath the moisture 

barrier. Subslab perforated piping connects the sump pit and drain tile system. The 

basement walls are poured concrete with a thickness of 200 mm. Heating for the 

house is provided by electric baseboard heaters. 

The house is ventilated by a multi-port central exhaust fan that runs continuously. 

There are damper-controlled outdoor-air inlets in each room to provide replacement 

outdoor air for the air that is exhausted. The fan is capable of exhausting air from as 

many as six locations with a total design flow rate of 62 L/s. In the house, air is 

continually exhausted at a design flow rate of 17.5 L/s directly from each of the 

kitchen and the bathroom. To emulate a basement suction system, a duct from the 

exhaust fan was placed to exhaust air directly from the basement at a continuous 

design flow rate of 27 L/s. To emulate a subslab depressurization system, a duct was 

run from a penetration (diameter of 102 mm) through the slab to connect the above­

mentioned piping and drain tile system to the exhaust fan. The design flow rate in 

that duct to the exhaust fan was 27 Us. No air was exhausted directly from the 

basement in this case. Subslab pressurization was achieved by directing aB of the 

exhaust air from the exhaust fan to the subslab region through a duct connected to 

the floor slab penetration. The design flow rate in that duct was 62 L/s. In this case, 

additional air was exhausted directly from the kitchen at a design flow rate of 27 L/s. 
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For the simulations, the house was divided into the following eight zones: 

1. basement; 

2. kitchen/dining room/living room; 

3. hallway joining living room, bathroom, and bedrooms; 

4. bathroom (sink area); 

5. bathroom (tub area); 

6. master bedroom; 

7. bedroom 2; and 

8. bedroom 3. 

The kitchen, living room, and dining room of the simulated house were lumped 

together as one zone because there are no significant flow resistances between these 

regions. 

Using the total ELA of the actual house, which was obtained from blower door tests 

(Yuill and Comeau 1989), using assumptions of leakage area distributions based on 

surface area, and using ASHRAE (1989) estimates of door and window component 

leakages, inputs were developed for the airflow analysis section of CONAIR to 

characterize the magnitude and location of unintentional leaks in the building 

envelope. The only leaks considered between zones were interior doorways, which 

were simulated as if the doors were wide open. 

All windows and exterior doors were simulated in their closed position. Thus, the 

only source of natural ventilation in the house was infiltration and exfiltration driven 

by wind and stack effects through unintentional leaks in the house envelope and 

through the air inlets. 

Each damper-controlled air inlet was modelled using empirical airflow data 

determined in tests carried out by Yuill and Associates (Yuill and Comeau 1989). 

The ELA of each air inlet in the fully-open position was 23.6 cm2 and the flow 

exponent was 0.57. In the so-called "fully-dosed" position, these tests indicated the 

ELA of the air inlet was reduced to 68% of that in the fully-open position. The air 

inlets were positioned so those in the Jiving room were fully open, while those in the 

bedrooms were fully closed. These positions are typical of those that would be used 

during normal daytime occupancy. 
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The basement was assumed to be at a constant temperature of 20.00°C. Every other 

room in the house was assumed to be at a constant temperature of 20.15°C. The 

basement temperature was based on monitored data, whereas the temperatures in 

the remainder of the house were based on calibrated-modelling exercises (Yuill and 

Associates 1991). It was found that a slight temperature difference between the 

basement and main floor was required to explain flows of radon from the basement 

to the main floor. No monitored data were available to support the assumed main 

floor temperature. 

For the wind model in CONAIR, the following information was input: 

1. house height is 3.6 m from grade to the eaves, and 

2. house is located in suburban terrain. 

Wind pressure coefficients for the house were estimated using the model contained 

in COJ'\AIR (Swami and Chandra 1988). 

4.1.2 Foundation and Soil Characteristics 

The dimensions used in this project to model the basement a.nd surrounding soil as 

shown in Figure 3.1 were: 

Lx: 14.450 m Ly: 16.600 m Li: 11.460 m 

lx-aggr: 0.500 m ly.aggr: 0.500m lz.aggr: 0.125 m 

Ix: 3.745 m ly: 5.895 m lz: 1.260 m 

tx: 0.200m ty: 0.200m tz: 0.075 m 

Cx: 0.005 m c;.: 0.005 m 

The soil block · was defined with silt in the primary soil region and with coarse sand 

beneath the floor slab. A looser-packed silt was specified in the backfilJ region, 

because the house is still relatively new. Over time, it is expected that the packing of 

the soil in this region will become similar to that in the primary region. These soil 

types are based only on observations at the building site, because field investigations 
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to determine the soil types or their physical properties were beyond the scope of the 

project. 

No data or observations were available regarding the separation between the 

basement wall and backfill. Also, no literature. ~as .found describing the 

characteristics of this gap. However, consultations with foundation experts who have 

observed these gaps around houses in Winnipeg indicated: 

1. the width of the gap varies seasonally, depending on the moisture content of 

the soil, 

2. the maximum gap typically occurs during the period from July to September, 

when the soil is desiccated, 

3. moisture from snow melting adjacent to heated foundations tends to cause 

local soil swelling, which closes the gap in winter months, (insulated 

foundations are expected to have larger gaps around them, because of 

reduced snow melting), 

4. typically, the maximum gap for Winnipeg houses is approximately 20 mm 

wide at grade, and tapers to zero at a depth of approximately 1 m below 

grade, 

5. in drought conditions when the soil is extremely desiccated, the maximum gap 

for Winnipeg houses is approximately 40 to 50 mm wide at grade, and tapers 

to zero at a depth of approximately 1.5 to 1.8 m below grade, and 

6. the gaps around houses in Winnipeg normally extend to a depth below grade 

of 1.0 to 1.5 m, but can extend to as much as 2.0 to 2.5 m for houses in severely 

desiccated soil. 

Based on these observations, it was assumed the separation was 1 mm wide for the 

winter conditions simulated in this project. The separation was assumed to have a 

constant width around the entire basement perimeter, and extended from grade to 

the top of the subslab gravel layer. 
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The permeabilities of the soils were assumed to be: 5 x 10-8 m2 for the sand, 

2.5 x 10-12 m2 for the silt in the primary region, and 2.5 x 10-11 m2 for the silt in the 

backfill region. These values are based on values found in the literature (DSMA 

1983, Sextro et al. 1987, Nazaroff and Nero 1988). A higher permeability was used 

for the backfill region to account for the looser packing in that region. 

The porosities of the soils were assumed to be 0.4 for the sand and 0.5 for the silts. 

These values are based on values found in the literature (DSMA 1983, Nazaroff and 

Nero 1988, Nazaroff et al. 1989). 

The soil particle density of all the soils was assumed to be 2650 kg/m3• Nazaroff and 

Nero (1988) state that this soil particle density is typical of most soils and that only 

rarely is the density outside the range of 2600 to 2800 kg/m3. 

The 226Ra concentrations of the soils were assumed to be 0.3 x 10·9 Ci/kg for the sand 

and 3.0 x 10·9 Ci/kg for the silts. These concentrations tend to increase with 

decreasing grain size (Nazaroff et al. 1989). Since the sand has large grain sizes, a 

value near the minimum found in the literature was used for the sand (Nero and 

Nazaroff 1984, Sextro et al. 1987, Nazaroff and Nero 1988). A higher concentration 

was used for the silts for two reasons. First, the silts have much smalJer grain sizes 

than the sand. Second, calibrated-modelling exercises (Yuill and Associates 1991) 

indicated that high 226Ra concentrations in the backfill and primary soil regions were 

necessary to explain the high soil radon concentrations measured. 

The radon emanation fractions were assumed to be 0.20 for the sand and 0.35 for the 

silts. These fractions are based on the range of values listed in the literature. (Bruno 

1983, Sextro et al. 1987, Nazaroff & Nero 1988). The emanation fraction for the silts 

is typical of most moist soils (DSMA 1983). A lower fraction was used for the sand, 

because it has a larger grain size. Emanation fractions tend to decrease with 

increasing grain size (Nazaroff et al. 1989). 

The bulk radon diffusion coefficients were assumed to be 3.65 x 10·7 m2/s for the sand 

and 3.5 x 10-S m2/s for the silts. These values are based on those found in the 

literature (Nazaroff 1988, Nazaroff and Nero 1988). A lower coefficient was used 

for the silts than for the sand, because the silts are assumed to be moister than the 
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sand. As the moisture content of a soil increases, the diffusion coefficient decreases 

as a function of the fourth power of the moisture content (Nazaroff and Nero 1988). 

4.2 Meteorological Data and Outdoor Concentrations 

All of the simulations were carried out using an average outdoor dry-bulb 

temperature of -23.5°C (Yuill and Associates 1991). Wind speed and direction data 

were not available. A wind speed of 11.5 km/h and a wind direction from the North 

was used. 

~constant outdoor air pressure of 101,325 Pa was used for all of the simulations. 

The variation of soil temperatures in the soil block were not measured or simulated, 

because that work was beyond the scope of this project. The feasibility of developing 

a linear approximation of the temperature variation in the soil using the average 

outdoor air temperature and the soil temperature measured in another project just 

outside the basement walls (Yuill and Associates 1991) was examined. 

A review of long-term normal monthly average January outdoor temperatures and 

soil temperatures published by Environment Canada (1982, 1984) was carried out. 

This review showed that the variation in soil temperatures for undisturbed soil far 

away from buildings is not as large as would be expected if the soil temperature near 

the surface was considered to be the same as the outdoor air temperature. 

Outdoors, the long-term normal mean daily air temperature was -19.0°C. In the soil, 

the soil temperature was -5.0°C at a depth of 0.05 m, l.2°C at a depth of 1.00 m, and 

6.5°C at a depth of 3.00 m. 

With the presence of a building in the soil, the temperature gradients become even 

more complex. Therefore, it is not practical to develop a linear approximation of the 

variation using only a single soil temperature. Further research should be carried out 

in a future project to determine the impact of soil temperatures on soil gas flows 

around foundations (and vice versa). Thus, the soil was assumed to be isothermal, 

with a temperature equal to the average soil temperature (7°C), which was measured 

just outside the basement walls at footing 1eve1. 
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The infiltration of radon in outdoor air can be a significant contribution to typical 

indoor levels, even though it is negligible at higher indoor levels. Radon 

concentrations in outdoor air are usually in the range of 0.1 to 0.4 pCi/L (Nazaroff 

and Nero 1988). In a survey of these concentrations in Manitoba, levels as high as 

2.5 pCi/L were measured. However, some of the measurements were made just 

under the eaves of houses, where the detectors might have been exposed to radon­

laden air exfiltrating from the house. Thus, a typical value of 0.2 pCi/L (Bodansky et 

al. 1989) was assumed for the cases simulated in this project. 

4.3 Summary of Simulation Cases 

Fifteen simulation cases were created using the input file generator developed in this 

project. Several parameters were varied in these cases to study the impact of radon 

mitigation system type, subslab venting system flow rate, basement wall-backfill 

separation width, and air barriers on airflow and radon concentration distributions in 

the house and in the soil. 

The three radon mitigation systems considered were: basement suction, subslab 

depressurization, and subslab pressurization. The basement suction system was 

included as a reference for comparison with the subslab venting systems. 

Two different sets of subslab ventilation system flow rates were considered. The 

reference set of flow rates were described in Section 4.1.1. The other set of flow 

rates corresponded to an exhaust fan with a 25% increase in total exhaust flow. This 

variation was intended to represent the effect of fan oversizing in radon mitigation 

systems. Flow rates lower than the reference Hites were not considered, because 

these rates are likely to reduce the effectiveness of the radon mitigation systems, and 

are less likely to contribute to soil freezing than are the high rates. 

Two different basement wall-backfill separation widths were considered. The 

reference separation width was 1 mm, as described in Section 4.1.2. The other 

separation width was 20 mm. This larger gap was selected to represent the average 

width of the maximum sized gap that is expected to occur around basements in 

Winnipeg. 
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In three of the fifteen cases, an air barrier at grade level was simulated. This air 

barrier was impermeable to airflow and radon transport. It covered the separation 

and the top of the backfill. A perfect seal between the air barrier and the basement 

wa11 to which it was attached was assumed. 

Table 4.1 summarizes the variation of parameters in the fifteen cases simulated in 

this project using CONAIR. 

Table 4.1. Summary of Cases Simulated. 

Basement Subslab Subs1ab Total 

Suction Depress Press Exhaust Separation Air 

Flow Flow Flow Flow Width Barrier 

Case [Lis] [L/s] [L/s] [L/s] [mm] lnsta11ed 

1 26.9 0.0 0.0 61.8 1 No 

6 26.9 0.0 0.0 61.8 20 No 

11 26.9 0.0 0.0 61.8 20 Yes 

2 0.0 26.9 0.0 61.8 1 No 

4 0.0 42.3 0.0 77.2 1 No 

7 0.0 26.9 0.0 61.8 20 No 

9 0.0 42.3 0.0 77.2 20 No 

12 0.0 26.9 0.0 61.8 20 Yes 

14 0.0 42.3 0.0 77.2 20 Yes 

3 0.0 0.0 61.8 61.8 1 No 

5 0.0 0.0 77.2 77.2 1 No 

8 0.0 0.0 61.8 61.8 20 No 

10 0.0 0.0 77.2 77.2 20 No 

13 0.0 0.0 61.8 61.8 20 Yes 

15 0.0 0.0 77.2 77.2 20 Yes 
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4.4 Simulation Results 

4.4.1 Introduction 

Tables 4.2 through 4.4 summarize the predicted infiltration, exfiltration, exhaust, 

supply, and interzone airflows across the house and soil control surfaces for each set 

of cases with the three different systems: basement suction, subslab 

depressurization, and subslab pressurization. Tables D.1 through D.15 in 

Appendix D summarize the predicted infiltration, exfiJtration, exhaust, supply, and 

interzone airflows across the control surfaces for each zone for the fifteen cases that 

were simulated. 

Figures E.1 through E.15 in Appendix E show the predicted disturbance pressure 

fields in the soil surrounding the basement for each of the fifteen cases. These 

figures also list the predicted disturbance pressures for each room of the house in 

each case. The format of these figures was described in Section 3.3.3. 

Table 4.5 summarizes the predicted radon concentrations in the basement, living 

room, bathroom, and bedrooms for the fifteen cases simulated. It also lists the radon 

concentration at the subslab vent location beneath the basement floor and the 

average radon concentration at the bottom of the basement floor perimeter crack for 

each case. 

Measured radon concentrations for the basement and living room of the actual house 

on which the simulated house is based are also included in Table 4.5 in three cases 

for comparison. These three cases represent conditions similar to those studied in 

the actual house (Yuill and Associates 1991). The other twelve cases involve changes 

to these three cases, which have not been studied in the actual house. Thus, the 

three cases for which measured data are available are called reference cases. 

The predicted radon concentration fields in the soil are shown in Appendix F for 

each of the fifteen cases (Figures F.1 through F.15). The structure of these fields is 

the same as that presented for the disturbance pressure fields in Appendix E. These 

figures also list the predicted radon concentrations in each zone of the house in each 

case. 
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4.4.2 Basement Suction - Reference Case 

In the reference basement suction case (Case 1 ), the predicted radon concentration 

in the basement was 6.9 pCi/L and in the living room was 3.1 pCi/L, as shown in 

Table 4.5. These levels are similar to those measured in the actual house: 8.1 pCi/L 

and 3.0 pCi/L respectively (Yuill and A11sociates 1991). 

Predictions in Table D.1 show that there were large airflows from the basement to 

the living room for the reference basement suction case. This suggests the basement 

exhaust airflow rate should be increased to eliminate flows from the basement to the 

living room, so radon from the basement would not be transported to the main floor. 

However, the basement was only slightly under-ventilated in this case according to 

CSA Standard F326.1-M1989 (CSA 1989). Predictions for this case listed in Table 

D.l show the basement received 8.6 L/s of outdoor air (even though the exhaust flow 

rate for the basement was 26.9 L/s). The standard calls for 10 L/s as a base flow rate 

for the basement. The remainder of the house was adequately ventilated based on 

the predicted airflows shown in Table D.1 and according to this standard. 

Table 4.2 shows all of the air removed from the house in this case was by exhaust 

flows (not by exfiltration) and most of the flows into the house (61.8 L/s) were 

directly from the outdoors. Only 4% of the flows into the house were soil gas, which 

entered through the crack at the basement floor perimeter. Thus, the outdoor air 

change raie fu1 the conditioned volume of this house \Vas predicted to be 0.5 ach. 

This means that if CSA Standard F326.l-M1989 is assumed to define an acceptable 

level of energy loss caused by ventilation, increasing the exhaust airflow rate from the 

basement would lead to unacceptably high ventilative energy losses from the house. 

Furthermore, increasing this exhaust flow rate would lead to higher basement radon 

levels, because the basement would be depressurized further. In this case, Figure E.1 

shows the basement depressurization was predicted to be 12.5 Pa. 

Table 4.2 also shows that most (83%) of the soil gas entering the house flowed · 

through the 1 mm wide separation between the basement wall and backfill, as 

expected. The flow resistance of this gap is significantly less than that for the rest of 

the soil. Figure F.1 illustrates the soil gas flow patterns further. The radon 

concentrations in the separation in this case were extremely low relative to those in 

the remainder of the soil space, due to the dilution effects of the outdoor air flowing 
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Table 4.2. Summary of predicted airflows acrnss house and soil control surfaces. Basement suction. 

In I-lows 

Out Flows 

In Flows 

Out Flows 

Total Flows Between Zones (Us) 

From To Comment Case I Case6 

Outdoors House lnfillration 59.4 4.8 

___ S_o_i l ___ l ___ Hous.e _ _J ___ l_!lterzon_e _ _ ,
1 

-·. • -?A '1.-;.8 
--- - -- -- ·-- Tutal Into ll~~se: ... 61.8 

llouse 

House 

House 

llouse 

Ouldoors 

Outdoors 

House 

Soil 

Outdoors 

Ou I doors 

Soil 

Soil 

._Separatio_n _ 

Soil 

lnten:one 0.0 

61.8 -E1thaust --- . -- ,, ____ _ 
F.~ 1tri1tra1 ion 0.0 

0.0 S.l.!pply ------=--=-=- . 
Total Out or I louse: 61.8! 

lnrillration 0.4 - -
Infiltration 2.0 -·---·------
lnterzone 0.0 

81.6 

0.0 

61.8 

19.8 

0.0 

St.6 1 

0.0 

76.8 

0.0 

House nn n.o ---~.<:'i~_l ____ s~pply """='=== -""·-=*==== 
·-· --- - -- -l~>tal .Into Soil-: - w - - ' 2.4 76.8 

_ _ _ Soil __ J . __ I lou.se __ _ lnlcn:one 2.4 76.8 

0.0 0.0 

n.o 0.0 

76.8 I 2.4 I 

---~<;oi_l ___ J _ _ O_!:l l.d~~-- 1 ---li"hau~--
. S_epara~~on . .,.,.J - · · ~-Outdoors_ __ ~iirillrati~!'~-~=="'"" 

Total Out or Soil : 

Case 11 

61.7 

0.1 

61.8 

0.0 

61.8 

0.0 

0.0 

61.R 

0.1 

0.0 

0.0 

0.0 

0.1 

0.1 -
0.0 

0.0 - -
0.1 

w 
w 



Table 4.3. Summary of predicted airflows across house and soil control surfaces - Subslab depressurization. 

Total Flow Between Zones (Us) 

From To Comment Case 2 Case4 Case7 Case9 Case 12 

In Flows Outdoors House Infill mt ion 59.3 74. l 3.7 4.3 61.7 ---- -- - .... ---· -
Soil House I ntcnonc 0.0 0.0 54.2 51.9 0.0 -:: ::-: ~ = - -;;..-· -=- ·-- - -

Total Into House: 593 74. l 57.9 56.2 61.7 

Out Flows House Soil I nlcrzonc 24.4 39.2 0.0 0.0 26.R 
--· - -- .. ·· - ·- -- - .. . .. 

House Outdoors EJthaust 34.9 34.9 34.9 34.9 34.9 ---- · - - · -
House Outdoors Exrilt ration 0.0 0.0 23.0 21.3 0.0 ----- -- -- - ·--- -----
House Soil _ _ _____ __ S_upply ___ ·~--~·o -..,.._ - _o~ 0.0 0.0 0.0 --·- -- ·--· - -

Total Out of I louse: 5<1_1 74.l 57.9 56.2 61.7 

In Flows Outdoors Soil Infill ration 0.4 0.5 0.0 0.0 0.1 -·-- - - - - · --······- --------- -· 
Outdoors Si:p~~~~~ Infiltration 2.1 2.6 81.1 94.2 0.0 ·-·- - ·· 

House Soil lnten:onc 24.4 39.2 0.0 0.0 26.8 -----· - --
House Soil_ - - - -=~pply _ 0.0 0.0 0 .0 0.0 0.0 

Total Into Soil: 26.9 42.3 81.l 94.2 26.9 

Out Flows Soil House I ntcr1.one 0.0 0.0 54.2 51.9 0.0 --- -- - -- - - - - - -- --
Soil Outdoors Exhaust 26.9 42.3 26.9 42.3 26.9 - - -- ·-- - - -- - - ·-

Seoaration Outdoors Edi It ration 9,:9. 0.0 0.0 0.0 0.0 . . =- -=c= .: ~-, 

Tot;il Out of Soil ; 26.9 42.3 81.1 94.2 26.9 

Case 14 

77.1 

0.0 

77. t 

42 . .Z .. -
34.9 . -

0.0 .. 
0.0 .. 

77.l 

0.1 

0.0 

42.2 

0.0 

42.3 

0.0 

42.3 

0.0 

42.3 

w 
.i::.. 
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Table 4.4. Summary of predicted airflows acmss house and soil contml surfaces - Subslab pressurization. 

Total Flow Retween Zones (L/s) 

From I To Comment C;1sc 3 Case 5 Case 8 Case 10 Case l3 Case 15 

In Flows 8.7 1 8.7 1 2.31 2.9 1 9.0 l 9.0 
---;,?·~- 17.9 86:1 99.2 61.8 77 ~2 

1i.2f 86.6·1 88.4 I 102.1 I 10.8 l ··· 86.2 

I nriltr;ition I Outdoors I I lou_s_<: __ 

Soil flo_us~- -· - lntcrzone ---- .. .. 
Total Into 1 lou~c: 

Out Flows House I Soil ---- - ----· __ o.ot ____ o.o o.o o.o o.o o:~ 
___ o.o o.o_ ~ o.o o.o o.o o.o 

9.4 9.4 26.6 24.9 9.0 9.0 

___ Supply ·- -'-- --~~ . 77.2 61.8 77.2 61.8 T!_.2 
·rot al Out orilous;: I . ... - 11".z 1 .. 86.6 r ... 88.4 I 102.i I 10.R . s6.2 

I ntcnonc 

House I Outdoors Exhaust ------·---- . -- -·--
Fxfiltration --- . House I Outdoors 

House I Soil 

In Flows Outdoors Soil lnfillration o.o I 0.0 I 0.0 o.o ____ . 0.1 J _ ___ o·L+-------+----- 1-----
0.6 0.6 24.6 24.8 0.0 0.0 ---- . Outdoors __ S_epa~at~ on __ ( __ In_fillrati .on _ 

House Soil lntcrzonc 0.0 0.0 0.0 0.0 0.0 0.0 
---~·- ~ ---··· ···-

61.8 77.2 61.8 77.2 61.8 77.2 

Total lntoSoil : I 62:-Sr - 77.91 86.4 1 102.ol 61.SI 77.Z 
___ Hi;i_usc Soil __ I ____ ___ _:'lu p~I)' - --"' 

Out Flows Soil I House I lntcrzonc I 62.51 77.9 1 86.l l 99.21 61.8 1 77.2 - ----. ----·· <--- -----+--------+-------__,_____ --
.~!~ ___ Outdoors --I ·- - Exhaust - - · I- 0.0 f O.O t- 0:0) 0.0 I O.~ I 0.0 

__ S_epara!.!!!!!_l __ Outdoors _ __ Exriltration__ _ O :~ 0.0 0.3 [ 2.8 0.0 !J-? 
-- - ----- -- . - -i~i ai Out of Soil:_ I - - - ·-62.5 r· ----77.9 !"" 86.4 [ 102.0 I 61.8 I 77.i 

w 
Vl 



Table 4.5. Summary of predicted and measured radon concentrations 

indoors and in the soil beneath the basement noor. 

Radon Levels (pCi/L) 

Crack 
Bottom Subslab 

System Basement Basement Living Room Living Room Bathroom Bedrooms Average Vent 
Case Type• {Predu) (Measu) (Pred .. ) (Meas++) (Pred .. ) (Pred++) (Pred++) (Pred .. ) 

1 RefB 6.9 8.1 3.1 3.0 0.2 0.2 * 76.5 2018.8 
6 B 1.1 1.0 1.0 1.0 * 0.9 756.6 

11 B 6.1 2.7 0.2 0.2 • 1948.7 2029.9 

2 RefD 0.2 1.5 0.2 0.3 0.2 0.2 • 0.2 11.0 
4 D 0.2 0.2 0.2 0.2 • 0.2 8.5 
7 D 0.5 0.5 0.5 0.5. 0.6 3.4 
9 D 0.4 0.4 0.4 0.4. 0.5 2.9 

12 D 0.2 0.2 0.2 0.2. 0.2 10.7 
14 D 0.2 0.2 0.2 0.2. 0.2 8.6 

3 RefP 14.0 3.9 13.1 2.2 12.9 12.6 .. 43.4 13.l 
5 p 13.8 13.1 12.9 12.6 •• 40.5 13.0 
8 p 2.3 - 2.3 2.3 2.3. 2.0 2.3 

10 p 2.3 2.3 2.3 2.2. 2.0 2.3 
13 p 11.5 10.7 10.5 10.3 •• 15.2 10.7 
15 p 11.6 11.0 10.8 10.5 .. 14.6 10.9 

• - B = Basement suction, D = Subslab depressurization, P = Subslab pressurization, Ref = Reference . .. - Pred = Predicted, Meas = Measured. 
• - Bedroom 2, bedroom 3, and master bedroom. 
•• Bedroom 2 and master bedroom (Bedroom 3 concentration was 0.2 pCi/L). VJ 

O"I 

Note: Outdoor radon concentration was 0.2 pCi/L. 
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through the gap. The radon concentrations in the backfill region were higher than 

those in the separation, but were still significantly lower than those in the remainder 

of the soil. This indicates that a large fraction of the outdoor air dilution flow 

through the soil outside of the separation was through the backfill. This behavior was 

expected, hecause the backfill was significantly more permeable (factor of ten) than 

the primary soil region. 

4.4.3 Subslab Depressurization - Reference Case 

Table 4.5 shows that the predicted basement and main floor radon levels with the 

reference subslab depressurization system (Case 2) were significantly reduced, in 

comparison to the basement suction reference system (Case 1 ). Throughout the 

house, the predicted levels were all slightly less than those outdoors (0.2 pCi/L). 

These low levels occurred, because no radon entered the basement from the soil, and 

because the radon from outdoors decayed as it entered the house. 

Monitored data for the actual house operating with the subslab depressurization 

system have shown similar reductions in radon levels relative to the basement suction 

system (Yuill and Associates 1991 ). As Table 4.5 shows, the measured radon levels 

were 1.5 pCi/L in the basement and 0.3 pCi!L on the main floor when the subslab 

depressurization system was operating. 

Table D.2 shows that for most rooms in the house, the predicted airflows in this case 

were similar to those for the basement suction case. This was expected, because the 

house operated under similar depressurizations in both cases, as shown in Figures 

E.1 and E.2. As for the reference basement suction case, the predicted ventilation 

airflows in this case conformed in general to the requirements of CSA Standard 

F326.l-M1989. 

In this case however, the predicted flows between the basement and soil were 

significantly different. Instead of air flowing from the soil into the basement as 

predicted in the reference basement suction case, Table 4.3 shows that air flowed 

from the basement into the soil in this case (24.4 L/s ). Of the 26.9 L/s of air 

exhausted from the soil, 91 % was from the basement. The rest of the air exhausted 

from the soil (2.5 L/s) was due to leakage from outdoors through the separation and 

soil. 

" 
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Table 4.3 indicates that most (84%) of the air leaking through the soil passed through 

the separation into the subslab region. However, in this case it is unlikely the low 

airflow rate through the separation (2.1 l)s) would contribute significantly to soil 

freezing near the basement footings. 

The patterns of dilution airflow through the soil in this case were similar to those 

discusseq for the reference basement suction case, as shown in Figures F.1 and F.2. 

However, Figure F.2 shows that the predicted radon concentrations in the subslab 

region when the reference subslab depressurization system was operating were 

slightly lower than those when the reference basement suction system was operating. 

For the reference subslab depressurization case, the predicted radon concentrations 

in the subslab region near the basement floor perimeter crack were similar to those 

indoors. Nearer to the point at which soil gas was exhausted from the subslab region, 

the predicted radon concentrations increased. These reductions in subslab radon 

concentrations were primarily due to the dilution airflows from the basement into the 

soil. 

4.4.4 Subslab Pressurization- Reference Case 

CO\'AIR predicted that the radon levels indoors increased when the reference 

subslab pressurization system operated (Case 3) compared to those when the 

reference subsiab depressuriza1ion system opt:rnkd (Case 2). This trend was also 

shown by the monitored data (Yuill and Associates 1991), which are included in 

Table 4.5. Table 4.5 shows that predicted radon levels were similar almost 

everywhere in the house when it operated with the reference subslab pressurization 

system. This behavior can be explained by the predicted airflow patterns in the soil 

and in the house. 

The reference subslab pressurization system supplied air at a rate of 61.8 l)s from 

inside the house (living room and bathroom) to the soil. As Table 4.4 shows, almost 

all of this air then passed through the subsJab region and back into the basement 

through the crack at the floor perimeter. It is not clear if 100% of the air supplied to 

the soil from the house reentered through this crack, because CONAIR predicted 

that a very small amount (5 ml)s) of soil gas flowed from the soil to outdoors, as 

shown in Table D.3. 
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Like the reference basement suction and subslab depressurization cases (Cases 1 and 

2), there was a large flow from the basement to the living room with the reference 

subslab pressurization system. However in this case, the flow from the basement to 

the living room was significant1-.· greater than in the other two cases, as shown in 

Tables D.2 and D.3 (73.2 Us compared to 26.7 Us). Also like the other two cases, 

there was no exfiltration of air from the basement in this case, even though the 

neutral pressure plane in the house moved below the level of the main floor ceiling 

with the increase in house pressure from -12.5 Pa to -5.2 Pa, as shown in Figures E.1, 

E.2, and E.3. Thus, most of the soil gas entering the basement (62.5 Us) flowed from 

the basement through the doorway to the living room. 

In the living room in this case, there was also some exfiltration, unlike in the other 

two cases. However, the exfiltration was predicted to be only 5% of the total airflow 

leaving the living room. A large fraction (57%) of the air leaving the living room was 

supplied directly to the soil. Another large fraction (29%) flowed into the hallway, 

from which most (77%) of the air was drawn into the bathroom and supplied directly 

to the soil. This meant that the subslab region, basement, living room, hallway, and 

bathroom acted like a duct system for soil gas flow. Some dilution of the soil gas 

occurred in the basement and in these rooms through infiltration of outside air. 

However, CONAIR predicted that only 12% of the airflows entering the house were 

from above grade. It is important to note CSA Standard F326.l-M1989 does not 

permit ventilation systems to recirculate air that is exhausted from the bathroom and 

kitchen. (The living room zone in this house included the kitchen and dining room). 

Figure E.3 shows the reference subslab pressurization system did not pressurize the 

entire subslab region. As a result, the radon levels below the floor perimeter crack in 

this case were higher than those for the reference subslab depressurization case. To 

reduce the indoor radon levels when the subslab pressurization system operates, it 

appears that the balance of subslab pressurization flows from the subslab vent into 

the crack and to the outdoors through the soil must be altered so more subslab 

pressurization air flows to the outdoors than into the basement, and/or subslab radon 

levels must be lowered by increasing subslab pressurization airflows through the 

subslab region. 
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One method to change the balance of airflows in the subslab region is to seal the 

basement floor perimeter crack. However, if the sealants degrade over time, the 

flows through the crack will increase, which will result in increased indoor radon 

levels. An additional step should be to reduce the resistance to soil gas flow outside 

the basement between the subslab region anrt outdoors. 

For the reference subslab pressurization system, Table 4.4 shows there was no flow 

directly from the subslab region to outdoors through the soil. Instead, 0.7 Us of 

outdoor air flowed into the soil. As expected, most (86%) of this flow was through 

the separation, due to the low flow resistance of the separation compared to the rest 

of the soil. Decreasing this resistance to soil gas flow further would occur if the 

separation between the basement wall and backfill increased. This effect is 

examined in Section 4.4.5. 

Increased subslab pressurization airflows would increase ventilative energy losses to 

the soil and outdoors, but these would be partially offset through reduced conduction 

heat losses through the basement floor slab and, to a limited extent, through the 

basement walls. Another significant drawback to increasing these flows is that a 

larger, more expensive fan would be required. This could cause unacceptable noise 

levels and could lead to excessive air velocities caused by increased airflows from the 

basement to the main floor. The effect of increasing subslab ventilation rates is 

discussed further in Section 4.4. 7. 

As Table 4.5 shows, the indoor radon levels predicted by CONAIR for the reference 

subslab pressurization case were significantly higher than those measured. The 

reason for these higher levels appears to be primarily due to simulating a different 

location for subslab pressurization (further from the floor crack). This meant that 

subslab pressurization airflows could not reach the subslab region near the crack to 

dilute radon levels, particularly at the corner of the basement as shown in Figure F.3. 

From the predictions, it appears that the airflows in the subslab region can be 

expected to be more sensitive to variations in permeability of that region ~nd to the 

location of the subslab ducting for the reference subslab pressurization system than 

can those for the other two reference mitigation systems. Further research in a 

future project should be carried out to examine the sensitivity of these systems to 

different soils and to different subslab vent locations. 
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Table D.3 shows that the predicted airflows did not meet the requirements of CSA 

Standard F326.l-Ml989 for the reference subslab pressurization case. The 

basement received only 37% of the required airflow, while the kitchen/living 

room/dining room combination received only 15% of the required airflow. The 

bedrooms were virtually unventilated relative to the standard's requirements. Of the 

three bedrooms, only bedroom 3 received ventilation, and that was only 7% of that 

required. Only the bathroom was adequately ventilated. The addition of another 

ventilation system incorporating a heat recovery device is necessary if this system is 

to meet the airflow requirements of CSA Standard F326.1-Ml989 and is to avoid 

significant increases in ventilation energy losses. 

It must be noted that if the central exhaust fan used in the subslab venting systems 

described in this project failed or was turned off, these systems could cause higher 

indoor radon levels than would otherwise occur if the systems were not present. The 

duct leading from the subslab region was connected to the indoor space through the 

fan. With no forced flow into or out of the subslab region through this duct, the duct 

would act to increase the area of leaks in the basement floor slab. · Flow of radon­

laden soil gas into the fan plenum could occur. This gas could then be delivered to 

the main floor without any dilution from outdoor air infiltrating into the basement. 

Although a backdraft damper could in theory obviate such a condition, it might be 

difficult in practice to design a low cost, low pressure drop damper that would be 

airtight when closed. 

Without a backdraft damper, this failure scenario would always occur in the absence 

of fan-driven flow in a subslab pressurization system, unless outdoor air were used to 

pressurize the subslab region. However, the considerable potential for soil freezing 

and foundation damage in that mode of operation precludes that approach. 

For subslab depressurization systems using ducts leading directly outdoors through a 

fan, and not connected to the indoor space, the Jack of fan-driven flow would not be 

as significant a concern. In that case, the duct from the subslab vent could act as a 

passive stack, although the buoyancy-driven flows through this duct would be 

significantly lower than the flows driven by the fan . . 
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4.4.5 Effect of Increased Separation Width 

Compared to the reference cases (Cases 1 and 3), increasing the separation between 

the basement wal1 and backfill from 1 mm to 20 mm significantly reduced indoor 

radon levels when either the basement suction system or subslab pressurization 

system was operating (Cases 6 and 8 respectively), as shown in Table 4.5. In contrast, 

the increased separation caused a slight increase in these levels compared to the 

reference case (Case 2) when the subslab depressurization system operated (Case 7). 

Table 4.2 shows there were significant increases in flow from the soil to the house for 

the case with basement suction and an increased separation, compared to the 

reference case. In the reference case (Case 1 ), the flow from the soil into the house 

was 2.4 L/s, which was 4% of the total flow into the house. The remainder of the flow 

into the house was infiltration of outdoor air (59.4 L/s). With the increased 

separation (Case 6), the flow from the soil into the house was 76.8 L/s, which was 

94% of the total flow into the house (81.6 L/s). All of the flow from the soil into the 

house passed through the separation. The remainder of the flow into the house was 

infiltration of outdoor air ( 4.8 L/s). 

This shift in flow magnitudes was due to the increased pressure in the house for the 

case with the increased separation and basement suction. Figures E.1 and E.6 show 

the house pressure increased from -12.5 Pa to -3.7 Pa when the separation increased 

from 1 mm to 20 mm. Since ihe exhaust flow rates djd not change, this change in 

pressures can be entirely attributed to an increased leakage area of the house below 

grade. The leakage area increased, because the flow resistance in the separation was 

reduced. 

The increased separation also increased flows from the soil to the basement in the 

case with an increased separation and subslab pressurization compared to the 

reference case, as shown in Table 4.4. In the reference case (Case 3), the flow into 

the house from the soil was 62.5 Us, which was 88% of the total flow into the house 

(71.2 L/s). With the increased separation (Case 8), the flow into the house from the 

soil was 86.1 L/s, which was 97% of the total flow into the house (88.4 L/s). As in the 

case with basement suction and an increased separation, all of the flow from the soil 

into the house passed through the separation in this case. 
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Although the house pressure also increased in the case with an increased separation 

and subslab pressurization, as shown in Figures E.3 and E.6, the pressure increase 

(2. 7 Pa) was diminished relative to that predicted for the cases with basement suction 

(8.8 Pa). The change in pressures caused by the increased separation was not as 

great in the case with subslab pressurization, because most of the flow from the soil 

into the house was due to p1·essurization of the subslab region through air supplied 

from the living room and bathroom. With the 1 mm separation, Table 4.4 shows the 

air supplied to the soil through the subslab vent was 99% of the total flow from the 

soil into the house (62.5 Us). With the 20 mm separation, the air supplied to the soil 

was still a large fraction (72%) of the total flow from the soil into the house 

(86.4 L/s). 

The increased flows of soil gas into the basement did not increase indoor radon levels 

in the cases with basement suction or subslab pressurization, because the increased 

supply of outdoor air to the subslab region through the larger separation reduced 

radon concentrations in the subslab region, as sho-wTI in Figures F.1, F.3, F.6, and F.8. 

These predictions indicate that reducing the flow resistance between the subslab 

region and outdoors increased the effectiveness of the subslab pressurization system 

in controlling indoor radon levels. However, maintaining an increased separation 

between the basement wall and backfill is impractical. A passive vent connecting the 

subslab region and outdoors could be used instead. Further research should be 

carried out in a future project to study this alternative. 

As predicted for the basement suction and subslab pressurization systems, flows from 

the soil to the basement increased in the case of !he subslab depressurization system 

with an increased separation compared to the reference case, as shown in Table 4.3. 

In the reference case (Case 2), there was no flow into the house from the soil. With 

the increased separation (Case 7), the flow into the house from the soil was 54.2 L/s, 

which was 94% of the total flow into the house (57.9 Us). All of the flow from the 

soil into the house passed through the separation in this case, as it did in the other 

cases with an increased separation. Increases in house pressure similar to those 

predicted for the basement suction case with an increased separation were also 

predicted for this case, as shown in Figures E.l, E.2, E.6, and E.7. 
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The increased flows of soil gas into the house with the 20 mm separation and subslab 

depressurization increased indoor radon levels slightly, compared to the house with 

the same system and a 1 mm separation. Table 4.3 shows the flow through the 

separation increased significantly from 2.1 Us to 81.1 Us with the increased 

separation. Although the radon levels in the subslab region were no longer diluted 

with air from the basement for the case with the increased separation, the increased 

flow through the larger separation diluted these levels instead. However, because 

the dilution airflows passed through the soil region rather than through the house 

before reaching the subslab region, the radon concentration of the dilution air was 

slightly higher in the case with the increased separation. Table 4.5 shows the average 

radon concentration at the bottom of the basement floor perimeter crack increased 

from 0.2 pCi/L to 0.6 pCi/L with the increased separation. 

Large flows of outdoor air through the separation when the subslab depressurization 

operates with a large separation are of significant concern. For basements with high 

insulation levels, heat loss from the basement could be insufficient to warm the air 

flowing through the separation to prevent soil freezing near the footings. The issue 

of combined conduction and convection heat transfer around basements should be 

investigated further in a future project. 

Reducing the flow resistance between the subslab region and outdoors impaired the 

effectiveness of the subslab depressurization system in controlling indoor radon 

levels. In addition, the increased outdoor airflows through the separation could 

contribute to the problem of soil freezing. Thus, the separation between the 

basement wall and backfill should be minimized. Foundation experts consulted in 

this project indicated the separation can be reduc(;d through watering of the soil near 

the foundation or by placing fibreglass batt insulation in the separation to impede 

airflow. These experts warned that incompressible materials such as soil should not 

be added to this separation to impede airflow, because subsequent soil swelling could 

increase the bearing pressure of the soil on the foundation. In some cases, the 

increased pressure could lead to foundation cracking, which would provide more 

Jenks for radon-laden soil gas to enter the house. Another potential solution to 

decreasing the effect of the separation on subslab depressurization system 

perf ormam:e is to place an air barrier in the soil to impede the flow of soil gas in the 

separation and/or in the backfiIJ region. This approach is discussed in Section 4.4.6. 
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The increased separation altered indoor radon levels, but it also changed the amount 

of outdoor air supplied to the house for ventilation. For the basement suction and 

subslab depressurization cases with an increased separation, Tables D.6 and D. 7 

show the house no longer met the requirements of CSA Standard F326.l-M1989. 

The basement received 23% of the required airflow in the case with basement 

suction, and only 16% in the case with subslab depressurization. The kitchen/living 

room/dining room combination received only 8% of the required airflow in the 

basement suction case, and 7% in the subslab depressurization case. The bedrooms 

were completely unventilated. Only the bathroom was adequately ventilated. For 

the subslab pressurization case with an increased separation, Table D.8 shows the 

house still could not meet the requirements of CSA Standard F326.l-Ml989. 

It should be noted that the crack width at the basement wall-floor perimeter was 

5 mm in this project. Smaller cracks, which have a higher flow resistance, are 

expected to reduce the effect on airflows of changing the separation width. 

However, further research in a future project is needed to quantify the effect of 

changes in the separation width with other crack widths. 

4.4.6 Effect of Adding a Soil Air Barrier 

Compared to the basement suction reference case (Case 1 ), placing an air barrier in 

the soil at grade level to cover the separation and backfill caused indoor radon 

concentrations to decrease slightly when this system operated (Case 11 ), as shown in 

Table 4.5. 

In this case, Table 4.2 shows the air barrier had no effect on the total flow into or out 

of the house (61.8 L/s) compared to the reference case (Case 1). The barrier slightly 

reduced the flow of soil gas into the house in this case from 4% to 0.2% (0.1 Us) of 

the total flow into the house. The remainder of the flow into the house was 

infiltration, which increased slightly from 59.4 L/s to 61.7 L/s. As Table D.11 shows, 

the house stil1 met the requirements of CSA Standard F326.1-M1989 with the 

basement suction system and soil air barrier. 

As Table 4.2 also shows, the flows of outdoor air into the soil were reduced from 

2.4 L/s to 0.1 L/s by the air barrier in this case. AH of this airflow passed through the 
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surface of the soil outside of the backfill, which has an order of magnitude higher 

flow resistance compared to the backfill. 

Figures E.l and E.11 show the house pressure decreased slightly from -12.5 Pa to 

-13.0 Pa. This change was entirely due to the increased flow resistance through the 

soil, which reduced the leakage area of the house. 

The air barrier reduced dilution airflows to the subslab region, which caused the 

radon levels near the basement floor perimeter crack to increase significantly to the 

same order of magnitude as the undiluted levels far away from the basement in this 

case, as shown in Figures F.l and F.11. However, the radon entry rates into the 

basement did not significantly increase, because the decreased flow of soil gas into 

the basement offset these increased subslab radon levels. 

Indoor radon concentrations decreased slightly when the subslab pressurization 

system operated with the air barrier in the soil (Case 13), compared to the reference 

case (Case 3), as shown in Table 4.5. 

A slight decrease in the total flow into or out of the house occurred for this case. 

Table 4.4 shows the air barrier reduced the total flow into the house from 71.2 Lis to 

70.8 L/s compared to the reference case (Case 3). The barrier also slightly reduced 

the flow of soil gas into the house in this case from 88% to 87% of the total flow into 

the house. The remainder of the flow into the house was infiltration, which increased 

slightly from 8.7 L/s to 9.0 L/s. As Table D.13 shows, the house still could not meet 

the requirements of CSA Standard F326.l-M1989 with the subslab pressurization 

system and soil air barrier. 

For this case, there were no flows of outdoor air into the soil. Thus, the only source 

of dilution air in the subslab region was that supplied from the house through the 

subslab vent. As in the case without the air barrier, almost all of this air reentered 

the house through the basement floor perimeter crack. The flow of dilution air out 

of the soil decreased insignificantly from 5 mL/s to 3 ml../s, as shown in Tables D.3 

and D.13. 

Figures E.3 and E.13 show the house pressure was relatively unaffected by the air 

barrier. The pressure was decreased slightly by O.l Pa from -5.2 Pa to -5.3 Pa. This 
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change was entirely due to the increased flow resistance through the soil, which 

reduced the leakage area of the house. 

Only slight decreases in subslab radon levels were predicted in the case with the air 

barrier and subslab pressurization, as shown in Figures F.3 and F.13. The 

combination of similar flow patterns in the house and subslab region, and this 

decrease in subslab radon levels, explains why the indoor concentrations were 

relatively unchanged by the air barrier. Slight increases in radon levels occurred in 

the separation, and significant increases in these levels occurred in the backfill region 

in this case. However, the contribution of soil gas flows from these two regions to the 

radon entry rate into the basement is negligible. 

With subslab depressurization (Case 12), the air barrier had no effect on indoor 

radon concentrations, compared to the reference case (Case 2). 

The air barrier slightly increased the total flow into or out of the house for this case. 

Table 4.3 shows the total flow into the house increased from 59.3 L/s to 61. 7 L/s 

compared to the reference case (Case 3). All of this flow into the house was 

infiltration. As Table D.12 shows, the house still met the requirements of CSA 

Standard F326.1-M1989 with the subslab depressurization system and soil air barrier. 

In this case, the flow of soil gas out of the house increased by 10% from 24.4 L/s to 

26.8 L/s, as shown in Table 4.3. As for the case with basement suction and the air 

barrier, the flows into the soil from outdoors were reduced in this case to 0.1 L/s. 

Thus, almost 100% of the air exhausted from the subslab region (26.9 L/s) originated 

in the house. This flow pattern eliminates the risk of soil freezing, if the integrity of 

the barrier can be maintained. 

The air barrier had the same effect on house pressure when the subslab 

depressurization system operated, as when the basement suction system operated. 

In these cases, Figures E.2 and E.12 show the pressure indoors decreased by 0.5 Pa 

from -12.5 Pa to -13.0 Pa. 

Subslab radon concentrations between the basement floor perimeter crack and the 

subslab vent decreased slightly with the addition of the air barrier in the case with 

subslab depressurization, as shown in Figures F.2 and F.12. 
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It appears from these simulations that the placement of a soil air barrier at grade is 

an effective means of enhancing the performance of subslab depressurization 

systems for the soils considered in this project. Also, although the issue of water 

drainage was not studied, it is expected this barrier would also help divert water away 

from the foundation, if the barrier were sloped away from the basement. Further 

research is needed to determine the effectiveness of soil air barriers in other soils 

with higher permeabilities outside the backfill. Research regarding the installation of 

these barriers and to determine if their integrity can be maintained is also required. 

4.4.7 Effect of Increased Subslab Ventilation Rate 

Conservative design of ventilation systems dictates that a factor of safety be applied 

when specifying the system flow rates. This approach results in oversized systems. 

To investigate the effect of these increased flow rates, the total flow rate of the 

central exhaust fan was increased by 25% from 61.8 L/s to 77.2 L/s. In the cases with 

subslab depressurization, the bathroom and living room exhaust flow rates were 

unchanged (34.9 L/s), but the flow through the subslab depressurization vent was 

increased by 57% from 26.9 L/s to 42.3 L/s. In the cases with subslab pressurization, 

all of the fan exhaust was directed through the subslab pressurization vent. Thus, the 

flow through that vent changed in the same manner as the total flow rate for the fan. 

As Table 4.5 shows, radon concentrations indoors were slightly decreased ( 1 % ) when 

the subslab pressurization system operated with the higher flow rate in the case with 

a 1 mm separation (Case 5), compared to the reference case (Case 3). For this same 

system, but with the soil air barrier (Case 15), the radon levels indoors increased 

slightly (3%) in comparison to the refe.rence case (Case B). The higher subslab 

pressurization flow rates had no effect on indoor radon levels in the case with a 

20 mm separation (Case 10), compared to the reference case (Case 8). 

Increasing the subslab pressurization flow rate had no effect on house pressures or 

on the infiltration of outdoor air into the house in the cases with a 1 mm separation 

or with an air barrier, as shown in Figures E.3, E.5, E.13, and E.15, and in Table 4.4. 

The house still could not meet the requirements of CSA F326.1-M1989 in these 

cases, as shown in Tables D.5 and D.15. 
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In the case with a 20 mm separation, the increased subslab pressurization flow 

caused a slight increase in infiltration of outdoor air into the house from 2.3 L/s to 

2.9 L/s, as Table 4.4 shows. The increased infiltration was due to a slight decrease in 

house pressure from -2.5 Pa to -2.8 Pa, as Figures E.8 and E.10 show. The increased 

subslab ventilation flow increased the pressure drop in the subslab region between 

the subslab vent and the basement floor perimeter crack. Although the quantity of 

outdoor air entering the house increased in this case, the house still did not meet the 

requirements of CSA F326.l-M1989, as shown in Table D.10. 

Also with the 20 mm separation, Table 4.4 shows the increased subslab 

pressurization flow substantially increased the flow of soil gas from the subslab 

region through the larger separation to the outdoors from 0.3 L/s to 2.8 L/s. 

However, the increased flow through this separation was still only a small fraction 

(3%) of the total flow out of the subslab region. Most of this flow entered the house 

through the perimeter crack. There was no significant change in the flow of outdoor 

air into the separation in this case, and no flow of soil gas occurred in the soil outside 

the separation. 

Figures F.3 and F.5 show there were slight decreases in radon levels beneath the 

basement floor between the subslab vent and the perimeter crack in the case with 

increased subslab pressurization flows and a l mm separation. There was a slight 

increase in these levels for the same system, but with the soil air barrier, as shovm in 

Figures F.13 and F.15. The increased subslab pressurization flows had no effect on 

these radon levels in the case with the 20 mm separation, as shown in Figures F.8 and 

F.10. 

Radon concentrations indoors were slightly decreased (0.1 pCi/L) when the subslab 

depressurization system operated with the higher flow rate in the case with a 20 mm 

separation (Case 9), as shown in Table 4.5 compared to the reference case (Case 7). 

For this same system, but with the smaller separation (Case 4), or with the soil air 

barrier (Case 14), the higher subslab depressurization flow rates had no effect on 

indoor radon levels, compared to the reference cases (Cases 2 and 12) . 

. Increasing the subslab depressurization flow rate had a substantial effect on house 

pressures and on the infiltration of outdoor air into the house in the cases with a 

1 mm separation or with an air barrier, as shown in Figures E.2, E.4, E.12, and E.14, 
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and in Table 4.3. With the 1 mm separation, the house pressure decreased from 

-12.5 Pa to -15.6 Pa. For the case with the air barrier, this pressure was reduced from 

-13.0 Pa to -16.3 Pa. Outdoor air infiltration above-grade increased by 25%, from 

59.3 Us to 74.1 Us in the case with the smaller separation, and from 61.7 Us to 

77.J. l)s with the air barrier. The house in both these cases exceeded the 

requirements of CSA F326.1-M1989, as shown in Tables D.4 and D.14. 

Large flows of air out of the basement, such as those occurring with the subslab 

depressurization systems described in this project, create two problems. The first of 

these is furnace backdrafting. In a relatively airtight house, the pressure reductions 

predicted for the basement could be enough to backdraft a furnace. Although radon 

levels indoors would be reduced, this could create another indoor air quality problem 

and, in some cases, could even lead to the production of carbon monoxide by the 

furnace due to an inadequate combustion air supply. 

The second problem caused by the withdrawal of air from the basement is that of 

energy Joss. Since most of the air exhausted from the subslab region was predicted to 

originate in the house, the high subslab exhaust flow rates will waste energy through 

excessive ventilation of the house. This loss would be offset somewhat by the 

warming of the basement floor and subslab region, which would reduce the heat loss 

through the floor. Further research in a future project should be carried out to 

quantify this phenomenon. 

In the case with a 20 mm separation, the increased subslab depressurization flow 

caused a slight increase in infiltration of outdoor air into the house from 3.7 L/s to 

4.3 L/s, as Table 4.3 shows. The increased infiltration was due to a slight decrease in 

house pressure from -3.2 Pa to -3.4 Pa, as Figures E. 7 and E.9 show. The increased 

subslab ventilation flow increased the pressure drop in the subslab region between 

the subslab vent and the basement floor perimeter crack. Although the quantity of 

outdoor air entering the house increased in this case, the house still did not meet the 

requirements of CSA F326.1-M1989, as shown in Table D.9. 

Also with the 20 mm separation, Table 4.3 shows the increased subslab 

depressurization flow slightly decreased the flow of soil gas into the house by 4% 

from 54.2 L/s to 51.9 L/s, but there was still no flow of indoor air from the basement 

into the subslab region with this large separation. In addition, Tah1e 4.3 shows the 
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increased subslab ventilation substantially increased (16%) the flow of soil gas from 

outdoors into the subslab region through the larger separation from 81.1 L/s to 

94.2 l)s. The increased flow through this separation will exacerbate the problem of 

soil freezing near the footings in this case. No flow of soil gas occurred in the soil 

outside the sep,ffation. 

In the cases with increased subslab depressurization flows and with the smaller 

separation or the air barrier, Table 4.3 shows there were no significant changes in 

flows of outdoor air through the separation or soil into the subslab region. However, 

the magnitude of the increase in flow of indoor air through the subslab region was 

similar to that for the increase in flow in the subslab depressurization system in these 

two cases. Between 93% to 100% of the exhaust flow from the subslab region was 

from the basement in these cases. 

Figures F.2, F.4, F.12 and F.14 show there were no significant changes in radon levels 

beneath the basement floor between the subslab vent and the perimeter crack in the 

cases with increased subslab depressurizaticm flows and with a 1 mm separation or 

with an air barrier. There was a slight decrease in these levels for the same system, 

but with the larger separation, as shown in Figures F.7 and F.9. 
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S.O CONCLUSIONS 

1. Subslab depressurization systems were very successful at reducing indoor 

radon concentrations. For the conditions considered in this project, the 

simuiations showed this system performed much better than the subslab 

pressurization or basement suction systems. 

2. Most of the air removed from the subslab region beneath the house by the 

subslab depressurization system with a small separation between the 

basement wall and backfill or with a soil air barrier at grade level was drawn 

through the basement floor, instead of through the soil. This means that: 

i) there is little danger of subslab depressurization systems causing soil to 

freeze under footings for these conditions, but 

ii) airflows from the basement into the subslab region should be minimized to 

avoid excessive depressurization of the basement (leading to furnace 

backdrafting) and to avoid over-ventilating the house (leading to 

unnecessary heat loss). 

3. With a large separation between the basement wall and backfill, most of the 

air removed from the subslab region beneath the house by the subslab 

depressurization system was drawn from outdoors through the separation, 

instead of through the soil or from the basement. This means that airflows 

through large separations should be minimized to avoid the potential freezing 

of soil near footings. 
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6.0 RECOMMENDATIONS 

1. Further field tests and computer simulations should be carried out using 

different soils and for a wider range of configurations to confirm the 

conclusion that freezing of the soil under footings is not likely to be a problem. 

The project should also determine the impact of soil temperatures on soil gas 

flows around foundations (and vice versa) and should quantify the effect 

footings have on these flows. 

The field tests should be carried out using a different test house surrounded 

by soil that is highly permeable to air, to create a worst case condition. The 

new test house should have thermocouples buried under the footings and 

around the house. It should also have a permanently installed subslab 

depressurization system. An identical house without subslab depressurization 

should also be tested and simulated for comparison. 

The computer simulations should consider combined conduction and 

convection heat transfer in the soil. Convection heat transfer in the soil 

around basements has been ignored in the past. CONAIR can be adapted to 

carry out these analyses, since it already implements a transport equation that 

is similar to the thermal conduction-convection equation. 

2. Subslab venting systems should not be ducted to the indoor space, to avoid 

the potential for increased radon entry rates in the event the system's fan is 

turned off or fails. 

3. Air barriers should be used to impede airflows from outdoors through large 

separations between basement walls and the backfill. Incompressible 

materials such as soil should not be added to these separations if they were 

created by soil shrinkage. Swelling of the soil with the added material could 

increase soil bearing pressures, which could lead to foundation damage. 

Future work should evaluate the effectiveness of placing an air barrier at 

other locations, such as at the footing. 

4. A radon mitigation contractor training program should be developed in 

Canada. This program should include a procedure for ensuring that radon 
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mitigation systems do not create furnace backdrafting problems, and a 

.procedure for balancing the subslab depressurization flow rate to reduce or 

eliminate energy wastage due to over-ventilation of the house and/or of the 

surrounding soil. That procedure should include the following five steps, in 

the order listed here: 

a. Seal the basement floor as much as possible to reduce air leakage from 

the basement into the subslab region. 

l 
b. Place a soil air barrier outside the foundation to reduce air leakage 

from outdoors into the subslab region, at least in the immediate region 

adjacent to the basement wall at grade where large separations could 

occur. 

c. Install and balance the subsJab depressurization system so that 

system's exhaust flow rate is just sufficient to cause all parts of the 

subslab space immediately beneath the basement floor to be at a lower 

pressure than the basement under design conditions. If the addition of 

the subslab depressurization system causes the total ventilation rate for 

the house to exceed the requirements of CSA F326.1-M1989, and if 

further sealing of the basement floor is possible, then steps a and c 

should be repeated. 

d. Carry out backdrafting tests, and apply the formal procedure of CGSB 

Standard 51.71-M "Combustion Ventilation Requirements". 

e. Monitor the radon concentration in the house for at least two weeks. 

If the radon levels indoors are too high during this period, all of the 

steps should be repeated, with consideration given to extending the soil 

air barrier further from the foundation. If it is not possible to achieve 

further increases in flow resistance through the soiJ and basement 

floor, it may he necessary to increase and rebalance the subslab 

depressurization system exhaust flow rate to exclude soil gas entry into 

the house. 
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FILE: L2IBM.FOR 

c••••• CONAIR INP\lT FILE GENERATOR ••••• 

C DEVELOPED BY: G.K. YUILL 6 ASSOCIATES (B.C.) LTD. 
C IBM-PC VERSION - MARCH 26, 1991 

INTEGER NPTZ,NPTY,NPTX,I,J,KL'l,'.YP~.NCOUNT,TCOUNT,LCOUNT,NXl, 
+ NX2 NXJ NX4,NX~ NY1,.N:r2,lll'J Jll'Y4 NY5,JllZ1 JllZ2 JllZ..1 AMB, 
+ CLASSL~NUM(21J~610.zj2),STRTlLS'.fiT2,STRTJLFfN1,tIN2, 
+ FINJ,111\.:iNOD,SuR.N D,T~Ril,"tEAR , .NZlLOU,JllZ2LOu,JllZJ.i.vU 

INTEGER JOEF,JMIN,JMAX JUNJ\,SIKP 
+ WALSEP,F.RMNOD,TOJllOD,SEPFLG,CiiifLG 

REAL RDEF,RMIN,RMAX,RUNX,SEPAR 

REAL*& XPOSI15} YPOS!15) ZPOS(l5) XSUM,GRDT, 
+ XBOUND 19 Y1l6UNt>( 9 ),ZBOUN0(19! YSUM,ZSUM BASEP 
+ WALLXL~AL !L~ALLZ6ATMO~LPRESL~ ' VOLLMASsiLvoi:MAs,PORS, 
+ JOCAG,11.YAG 11.U\G ~ IL S:iuRE,CKN!OT AIR:i·,BASE·i·, 
+ BIGK(lOOo!,c11600),TBIGK, CT,CEE, INTFCE,HE'YJ<; 

REAL•& AREA6MU,RBOSLDISTLSHALLKLEAVEB'l'LSLAB,STORE~,;>IFF, 
+ DIFl DlFX IFY DIF~,EMFKC l EMFKCX EMFKCY , EMFRCZ tll\:iEV 
+ POROSl,POROS~_POROSYLPOROSZ , RDCON iL!!J'CONXLRDCONYLRDCONZ, 
+ QENRAT,STl,STx,STY,STZ,RDDEC ,RBOA,111:10B,TO~ ,DIFAIK 

CHARACTER• 14 COMMENT, LOCN 

C DIFFUSIVITY IN OPEN AIR [m~2/h] (LOUREIRO - MASTRA 'DFAIRl') 
DIFAIR=0 . 04J2 

+ 

EXP = l 

SIKP = 0 
JUNK = 999 
JOEF r SIKP 
JMIN • 0 
JMAX = 1 
CALL I NTGET(' Enter SOIL element type : SIMP=l, CNDF=O ' , 

JDEF,JMlN,JMAX,JUNX,SlkP) 

WALS EP = l 
JUNK = 99<; 
JOEF = WALSEP 
JMIN = C 
JMAX = 1 
CALL INTGET(' Wall-soil SEPARATION?: YES=l, NO=O', 

JDEF,JMIN,JMAX,JUNK,WALSEP) 

SEPAR = 0.0 
IF (W.hl.SEP.EQ.l) 

S£PAR = 0.02 
RUNK = 999 
RDEF = SEPAR 
RMili = O.C 
RMAX • 0.05 
CALL REL GET ( ' 

END IF 

THEN 

Wall-soil SEPARATION (ml: ', 
RDEF,RMIN,RMAX,RUNK,S£PAR ) 

OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 

2,FILEa' L2 . DAT' 1 ~TATUS='UNKNOWJil') lJ FlLE•' L2IN.OJU" ,STATUS•' OLD' l 
J, flLE= ' ~OUTl.0\1T ',STATUS='UHKN0WN'l 
4,FILE•'LOUT2. 0 UT' , STATUS• ' l1NKNOW!i' 
5,FlLE='LOIJ'l'3.0UT',STATUSc'UNKNOWN' 
e, FrLE= • FLows1s1 . OUT'. STATUS.= 'UNKNOWN' j 
9bflLE='FLOWSYS2 . 0UT' 1STATUS='UHJl:.NOWN' 
1 ,fILEc'FLOWELEM . OUT S'l'A'l1JS"'UHKNOWN ) 
11, FlL.E~. XINELK .OUT'. STATUS= 'UNKNOWN' l 
12,FILE='ST£ADY.OUT',STATUS0 'UNlUIOWN' 

REWIND'2) 
REWIND113) 

WRITE !8 2507} 'FLOWSYS' 
WRITE i 6,2509l 'FLOWELEM' 
WRITE 11,2507 'KlNELEM' 

WRITE (12,2506) 'STEADY' 

c••••************************************************** 
c•••••• INP\lT OF SUNDRY WEATHER AND TERRAIN DATA •••••• 
c•••••••••••••••••••••••••••••••••••••••••••••••••••••• 

READ 2,1700 STRT1FSTRT2f STRTJ 
READ 2,1700 FlHl, 1N2,F NJ 
READ 2,1800 YEAR 
READ 2,1900 LOCti 
READ 2,2100 TERR 
READ 2,2200 EAVEHT 

WRITE J,1700 STRT1FSTRT2f STRTJ 
WRITE 3,1700 FlNl, IN2,F NJ 
WRITE J' 1800 YEAR 
WRITE J,1900 LOCN 
WRITE J,2100 TERR 
WRITE J,2200 EAVEHT 

c. , • . ••... ...• . •••..•....•. • .•••••••••••••.••••••••••• 
c•• •••~!!:.i~~:l.:!~~!~.~~~;.~~~;!~;;~~;;;: •..••..•.. 
c 
c 

THE GRID PARAMETERS ARE GENERATED BY PROGRAM "GRIDSUB"L WBICB 
ASSUMES GRID POINTS ARE AT THE CENTER OF i'.ACB GRID BLO~~. 

60 



C TOTAL NUMBER OF GRID POINTS IN El.CB DIRECTION 
READ I 13, * l NPTX READ 13,* NPTY 
READ 13, * NPTZ 

C THE GRID POINT NUMBER AT EACH OF THE PHYSICAL BOUNDARIES 
C IN EACH DIRECTION 

READ ( 13, *) lfX11 ~2, NX3, IOC4 L NX5, NYl ,NY2, NY3, NY4, l'IY5, 
+ NZluoU,NZ2LOU,N~3LOU 

IF (WALSEP.EQ.l) THEN 
NFTX•NPTX+ I 
NX4•NX4+1 
1'X!!"IOC!! + 1 
NPTY=NPTY+l 
NY4•NY4+1 
HYS•NYS+l 

END IF 

NZl • NPTZ - NZ2LOU 
NZ2 • NPTZ - NZlLOU 
NZ3 ,. NZ3LOU 

C SOIL AIR PERMEABILITIES Unita: m2. 
READ (13,•) JOCAG,1'YAG,J:ZAG,JtSOIL 

C BASEMENT VOLUME Units: m3. 
READ (2,*) BASEV 

C BASEMENT FLOOR SLAB THIC!':NESS Unite: m. 
READ (2,•) SLAB 

c BASEMENT AND OUTDOOR PRESSURES Unita: Pa. 

c 

c 

c 

c 

10 

c 

20 

c 

30 

35 

READ (2,*l BASEP 
READ ( 2 , * ATMOS 

AIR TEMPERATURES Units: Deg. C. 
READ 12,*l AIRT READ 2 , • GRDT 
READ 2, • BASET 

AIR DENSITIES Unite: kg/m3. 
RHOA = 3.4B38E-3 • 101325/!AIRT+273.15) 
RHOB = 3.4838E-3 * 101325/ BASET+273.1S) 
RHOS = 3.4838E-3 * 101325/ GRDT+273.15) 

SOIL GAS VISCOISTY Units: Pa•e. 
MU = GRDT'4.828E-8+1.71432E-5 

XSUM=0.0 
YSUM=O.O 
ZSUM=O.O 

THE GRID X-BOUNDARY POSITIONS Unite: m. 
DO 10 I=l ,NPTX 

IF ((WALSEP.EQ.1).AND.(l.EQ.(NXJ+l))) 
xBOUND(l)=SEPAR 
XPOS(I)=XSUM+XBOUND(I) 

ELSE 
READ (13,*l XBOUND(II 
XPOS(!)=XSUM+(XBOUN~ I)/2.) 

END IF 
XSUM=XSUM+XBOUND(I) 

CONTINUE 

THE GRID Y-BOUNDARY POSITIONS Unite: m. 
DO 20 J=l,NPTY 

IF ((WALSEP.EQ.l).AND.(J.EQ.(NY3+1))) 
YBOUNDIJ)=S~PAF 
YPOS(J =YSUM+YBOUND(J) 

ELSE 
READ (13,*l YBOUND(JI 
YPOS(J)=YSUM+(YBOuND J)/2.) 

END IF 
YSUM=YSUM+YBOUNU(J) 

CONTINUE 

THE GRID Z-BOUNDARY POSITIONS Unite: m. 
DO :iu K=l N"PTZ 

READ (l),•) ZBOUND(K) 
ZPOS(t)= ZSUM+(ZBOUND(K)/2.) 
ZSUM=ZSUM+ZBOUND(K) 

CONTINUE 

DO 35 K=l,NPTZ 
ZPOS(K)=-ZSUM+ZPOS(K) 

CONTINUE 

WALLX•NX3 
WALLY=NY3 
WALLZ•NZ2 

THEN 

THEN 

c SOlL BUL.l'l llAVUN UJ.n'USJ.ON t:oi.:n'J.t:a:N'l'S Uni'tl: 1112/1. 

READ 2,* DIFX READ !2,*l DIFl 
READ 2, • DIFY 
READ 2, • DIFZ 

C SOIL RADON EMANATION FRACTIONS Units: Dimenaionleaa. 
READ 12,*l EMFRCl READ 2, * EMFRCX 
READ 2 , * EMFRCY 
READ 2,* EMFRCZ 

C SOIL PARTICLE DENSITIES Unite: kg/m3. 
READ 12,*l RHOSl READ 2,* RHOSX 
RE.AD 2, • RHOSY 
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READ (2,*) RHOSZ 

c SOIL RADIUM CONCENTRATIONS Units: Ci/kg . 
READ 12,*l RDCONl READ 2,* RDCONX 

c 

c 

READ 2,• RDCONY 
READ 2,• ROCONZ 

SOIL POROSITIES Units: Dimensionless. 
READ 12,•l POROSl READ 2,• POROSX 
READ 2,* POROSY 
READ 2,* POROSZ 

RADON DECAY CONSTANT Unita: h-1. 
READ (2,*) RDDEC 

C Convert di!fueivitiea !rem m2/e to m2/h . 
DIFl • DIF1*3600 
OIFX • DIFX*3600 
DIFY • OIFY•3600 
OIFZ • OIFZ*3600 

STl • EMFRCl•ROCONl*RHOSl*!l-POROSll"3600•3.7ElO 
STX• EMFRCX•ROCONX*RHOSX• 1-POROSX •J600*3.7E10 
STY• EMFRCY*RDCONY•RHOSY* 1-POROSY *3600*3.7E10 
STZ • EMFRCZ*RDCONZ*RBOSZ* 1-POROSZ •J600•J.7El0 

WRITE !11,3000l 'Jl:=',li'< Decay constant: Rn [h-1]' 
WRITE 11,3100 RDDEC, < Loureiro, p.268' 
WRITE ll,2850 '<' 

C******** WRITE NODE DATA TO OUTPUT FILE••••••••••••• 
C OUTPUT TO FILE "LOUTl.OUT" 

c 

NCOUNT = 0 

DO 40 Jl:•l,NPTZ 
DO 50 J=l,NPTY 

DC 60 I•l,NPTX 
IF (I.LE.WALLX.AND.J.LE.WALLY.AND.K.GT.(WALLZ+l)) THEN 

THESE NODES ARE IN THE BASEMENT 
GOTO 60 

ELSE 
NCOUNT = NCOUNT • 1 
AMB=O 
TYPE = 0 
PRES = 0 
TEMP=GRDT 

IF (K.EQ.WALLZ•l) THEN 
IF (l.LE.NXl.AND.J.LE.NYl) THEN 

NCOUt.'T=NCOUNT-1 
GOTO 60 

ELSE I F (l.LE.NX2.AND.J.LE.NY2l THEN 
CRXBOT=(ZPOS(K)-ZBOUN~J.K)/2. 
NDNU~ { l I,J ~l = NCOU~-
WR ITE r3,103o NCOUNT,TYPE,AMB,CRKBOT,TEMP,PRES, 
• CAACK BOT' 

ELSE If (I.LE . NX3.AND.J.LE.NY3) THEN 
NCOUNT=NCOUNT-1 
GOTO 60 

ELSE IF (l .LE.(NX3•1).AND.J.LE.(NYJ+l)) THEN 
I F (WA1.SEP.EQ.ll THEN 

Cl\XBOT= (ZPOS(K ) -ZBOUNDJ.K)/2.) 
NDNUM( 2 I,J,~J = NCOUN1 
WR!TE (J,1040 NCOUNT,TYPE,AMB,CRXBOT,TEMP, 
PRES,' WALSE BOT' 
NCOUNT=NCOUNT•l 

END IF 
NDNUM(l I,J Kl • NCOtn."l' 
WRITE (J,1060 NCOUNT,TYPE,AMB,ZPOS(K),TEKP,PRES, 
I,J,K 

ELSE 
NDNUM(l I,J Kl ~ NCOUNT 
WR:TE (J,1060 NCOU""r,TYPE,AMB,ZPOS(K),TEKP,PRES, 
I,J,K 

END IF 
ELSE 

NDNUM(l I J Kl = NCOUNT 
WRITE (J,io6o NCOUNT,TYPE,AMB,ZPOS(K),TEKP,PRES,I,J,JI: 

END IF 
END IF 

60 CONTINUE 
50 CONTINUE 
40 CONTINUE 

TYPE•O 
NCOUNT = NCOUNT + 1 
BASNOD•NCOUNT 
ZPOS(NPTZ+l) • ZPOS(NPTZ) + ZBOUND(NPTZ)/2. 
WRITt (3,lOSO) NCOUNT,AMl!,TYPE,ZPOS(NPTZ+l),BASET,BASEP, 

-' BAS:&KENT' 

TYPE=l 
NCOUNT • NCOUNT + 1 
SURNOD=NCOUNT 
WRITE (3,1060) NCOUNT,AMB,TYPE,ZPOS(HPTZ+l),AIRT,ATHOS, 

- ' QUTl)OORS - SOIL SURFACE' 

WRITE!B,2700l 'N=' ,NCOUNT,' S=l 
WRITE B,2800 SURNOD,'BC=','C' 
WRITE B,2850 '<' 

ID•URn TP=A' 

c••••••••••••••••••••••••••••••••••··•~•••••••••••••••• 
WRITE 16 *I 'BEGIN ELEMENT PROCESSING .•. ' 

c•••••••••••••'•'•••••••••••••••••••••••••••••••••••••• 
c•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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• 

WRITE (11,3200) ' ·1 I= l K"l' 
WRITE (11,3300) NCOUNT,' I"',NCOUNT,' GEN=l K•l' 

CLASS • 1 
TCOUNT • 1 
LCOUNT • 0 
TOP • 0.0 

DO 70 .11=1,NPTZ 
DO 80 J"l,NPTY 

DO 90 I•l,NPTX 
PORS•-1. 0 
VOL • XBOUND(I)*YBOUND(J)*ZBOUND(K) 

IF (K.EQ.WALLZ+ll THEN 
If' (1.QT.NXl.OP..J.GT.NYl) THEN 

If' (I.LE.NX2,AlllJ,J.LE.ffY21 THEN 
VOLHAS• XllOUND(Il*YBOUND J)*O.OOOOOl*RBOS*lOOO. 
WRITE(9L2410) NONUM(l,I,J,K),'V=',VOLMAS, 
I< CAA~K BO't I 

END IF 
END IF 

END IF 

If' (I.LE.WALLX.AND.J,LE.WALLY.AND.K.GT.WALLZ) THEN 
COTO 300 

END IF 

IF (l.EQ.NPTX) THEN 
P0RS=POROS1 
GENRAT=STl*VOL 
GOTO 200 

END IF 
COMMENT •'X-DIRECTION' 

LCOUNT = LCOUNT +l 
SEPFLG=O 

IF (K.LE.NZll THEN 
SMALLK=KSO!L 
DIFF=DIFl 
PORS=POROSl 
GENRAT=STl"VOL 

ELSE IF (K.LE.NZ2l THEN 
IF (l.lT.NX4) THEN 

IF (J.LE.NY4l THEN 
SMALLK=KZM 
DIFF=DIFZ 
PORS=POROSZ 
GENRAT=STZ*VOL 

ELSE 
SMA!.LK=KSOIL 
DIFF=DlFl 
PORS=POROSl 
GENRAT•STl*VOL 

END IF 
ELSE IF (I.EQ.NX4l THEN 

IF (J.lE.N?4) THEN 
SMALLK=INTFCE(KZAG,KSOIL,XllOUND(l),XBO~N~1 l•l)) 
DIFF=lNTFCE(D!FZ,DIFl,XBOUND ( I ) ,XBOUN~ ; r+ )) 
PORS=POROSZ 
GENRAT=STZ"VOL 

El.SE 
SMALLK=KSOIL 
DIFF=DIFl 
PORS=POROSl 
GENRAT=STl*VOL 

END IF 
ELSE 

SMALLK=KSOIL 
DIFF=DIFl 
PORS=POROS l 
GENRAT=STl "VOL 

(ELSE 
END IF 

K.GT.NZ2) 
ET toT" 

~IF (I.LT.NX3) THEN 
If' (J.LE.N~4l THEN 

SMALLll=KYAC 
DIFF=DIFY 
PORS=POROSY 
IF ((WALSEP.EQ.l).AND.(J.EQ.(JllY3+1))) THEN 

S£PFLGc2 
GENRAT•O.O 

ELSE 
GENRAT•STY*VOL 

END IF 
ELSE 

SMALLll=KSOIL 
DIFF•DIFl 
PORS•POROSl 
GENRATsSTl*VOL 

END IF 
ELSE IF (l.EQ.NX3) THEN 

IF (J.lE.N14) THEN 
SMALL1'=INTtCE(KYAG KXAG,Xl!OUND( I) ,Xl!OUND( l + l)) 
DIFF=INTFCE(D!FY,DiFX,XBOUND(I),XBOUND(I+l)) 
PORS•POROSY 
IF ((WALSEP.EQ.l).AND.(J.EQ.(NY3•1))) THEN 

S£PFLG=2 
GENRAT•O.O 

ELSE 
GENRAT=STY*VOL 

END IF 
ELBE 
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PORS=POROS2 
SMALLK=KSO:L 
DIFF=DIFl 
GENRAT=STl*VOL 

END IF 
ELSE IF (I.LT.NX4) THEN 

IF (J.tE.NY4l TflEN 
SMALLK=JOtAC 
DIFF•DIFX 
PORS•POROSX 
IF ((WALSEP.EQ.l).AND.(I.EQ.(NX3+1)).AND. 
(J.tt.CNY3+1))) THEN 

SEPFtG=l 
DIFF•INTFCE(DIFAIR,DIFX,XBOUND(I),XBOUND(I+l)) 
GENRAT=O.O 

EJ,SE 
GENRAT•ST>C*VOL 

END IF 
ELSE 

SMALLJP(=JCSOIL 
DIFF=DIFl 
PORS=POROSl 
GENRAT=STl*VOL 

END IF 
ELSE IF (I.EQ.NX4) THEN 

IF (J.tE.tfY4l TB:EN 
SMALLK• INTFCE(IOtAG MOIL XBOUND(Il XBOUND(I+l)) 
DIFF•IN'l'FCE(DlFX,DfFl,XB6UND(I),x&6UND(I+1)) 
PORS•POROSX 
GENRAT=ST>C*VOL 

ELSE 
SMALLJP(=MOIL 
DIFF=DIFl 
PORS=POROSl 
GENRAT=STl*VOL 

END IF 
ELSE 

SMALLK=KSOIL 
DIFF=DIFl 
PORS=POROS: 
GENRAT=STl*VO:. 

END IF 
END IF 

AREA=YBOUND(J)*ZBOUND(K) 
IF (SEPFLG.tQ.2) THEN 

D!FF=DIFAIR 
DIST=(XBOUNDfI)+XBOUND~I+lll/2. 
TBIGK=(SEPAR~•2•AREA)/ 12. ClST) 
CT=TBIGK•DSQRT(RHOS)/M 
SEPFLG=C 

ELSE IFJSEPFLG.E~.l) THEN · 
DIST= OUND(I•l /2. 
CT=CEE(AREA,DIS ,RHOS,MU,SMALLK) 
TBIGK=HEYK(AREA,DIST,SMALLKl 
DIST=(XBOUND(I)+XBOUND(I+l) /2. 
SEPFLG=O 

ELSE 
DIST=(XBO~ND(;)~XBO~ND(!+l))/~. 
CT=CEE(AREA 1 ~~$,,RHvS,M~,sMAL~K) TBIGK=HEYK(AJ\EA,DIST,SMALLK) 
SEPFLG=O 

END IF 
MASSL=AREA•RHos•1000. 

C( l )=O. 
B!GK(l)=O. 
FRMNOD=NDNUM!l I J,K) 
TONOD=NDNUM(,,I+l,J,K) 
DO 95 TYPE=1,TCOUNT 

IF (CT.Eb.C(TYPE).AND.TBIGK.EQ.BIGK(TYPE)) THEN 
WRITE 5,1100) LCOUh"TLFRMNO_Q,O., 
TONOD, .,TYPE,0.,0,l,cOMMEN" 
WRITE (5,l600i 0,0,0 
IF SIMP.E .l THEN 

.ArTE 118,2 00) LCOUNT,'I=',FRMNOD, 
TONOD, T=SIMP' 

ELSE 
WRITE 110,2650) LCOUNT1 'I=',FRMNOD, 
TONOD, T=CNDF M=',MASSL,' L=',DIST, 
I D=' ,DIFF 

END IF 
GOTO 200 

END IF 
CONTINUE 
C ( TCOUNT) = CT 
BlGK(TCOONTl = TBIGK 
WRITE: (4\ 1200) TCOUNT,CLASS,BIGK(TCOUNT),BIGK(TCOUNT), 
C(TCOUNT EXP _ 
WRITE C~..t.llOO) LCOUNT,FRMNOD,O.,TONOD, 
O.fTCOUN1·,o. 60, l ,COMMENT 
WR TE (5, ~60 i 2.J_Q.O 
IF SI MP.E . 1 TH~N 

wAITE 118L2 00) LCOUNT,'I=',FRMNOD, 
TONOD, Tc::.IMP' 

ELSE 
WRI TE 110 2650) LCOUNT 'I•',FRMNOD, 
TONOD, TcCNDF M=',MASSL,' L•',DIST, 
' D=' ,DIFF 

END IF 

TCOUNT = TCOUNT + l 
C(TCOUNT)=O. 
BlGK(TCOONT)=O. 

IF (WALSEP.EQ.l) THEN 
It (K.GT.NZ2l THEN 

It (K.EQ.WALLZ+l) THEN 
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IF ( (I.LE. (NX3+ l l) .AND. (J .LE. (NY3+l)) l THEN 
It (GENRAT.NE.0.0) WR!TE (12,2900) 1iDNUM(2,I,J,K), 
'CG=' GENRAT 
voi:MAS=XBDUND(IJ•YB01JND(J)•o.000001•RHos•1000. 
WRITE(9,2420) NDNUM(2,I,J,K),'V•',VOLMAS, 
'< WALSEP BOT' 

END IF 
END IF 
IF (I.EQ.(NX3+l).ANP.J.LT.(NY3+l)) THEN 

IF CG£NRAT.N!:.O.O) WRI'l'E (12,2900) llDNUM(l,I,J,K), 
, CG=. I GENAAT 
VOLMAS•SEPAR•YBOUND(J)•ZBOUND,K)•RBos•1000. 
WRITE(9f.2420) NDNUM(l,I,J,K), V•',VOLMAS, 
'< WAL SIO· X' 

ELSE IF CII.LT.(NXl+ll).AND.(J.EO.INYJ+ll)) TRE.N 
IF (GE;~.AT.NE.0.0) ~ITE (12,2900) llDll'Cll'l(l,I,J,K), 
'CG"' ,GENRAT 
VOLMASsXBOUND(IJ•SEPAR"ZBOUND,K)*JUIOS"lOOO. 
WRITE/9,2420) RDNUM(l,I,J,K), V•' ,VOLMAS, 
'< WALL SIO-Y' 

ELSE IF lll.EQ . (NX3+1)).AND.(J.E0.{NY3+1Jl! 'I'HEN 
IF (GEN'AA.T. RE. o. 0) ~ITE ( 12, 2900) NDNtrk 1, I ,J ,K) I 

'CG•' GEN'AAT 
VOLHAS•SEPAJl•SEPAR 0 ZBOUND(K!•JUIOS"l000. 
WRITEC91 2420) . lfDNUH(l,I,J,K ,'V•',VOLMAS, 
'< WALJJ SID-XY' 

ELSE 
IF (GENRAT.NE.0.0) WRITE (12,2900) NDNUM(l,I,J,K), 
'CGs' GENRAT 
VOLHl\~·VOL•POJUi•RRos•1000. 
WRITE(9,2400) NDNUM(l,I,J,K),'V•',VOLMAS,'<',I,J,K 

END IF 
ELSE 

IF (GENRAT.NE.0.0) WRITE (12,2900) llDNUM(l,I,J,K), 
'CG= ' , GENRAT 
VOLMAS=VOL•PORS•RBos•1000. 
WRITE(9,2400) NDNUM(l,l,J,K),'V=',VOLMAS,'<',I,J,K 

EN!l !F 
ELSE 

IF (GENRAT.NE.0.0) WRITE (12,2900) NDNUM(l,I,J,K), 
'CG=' ,GENRAT 
VDLMAS=VQL•PQRS•RHos•1ooc. 
WRITE(9,2400) NDh'U~(l,I,J,K),'V=',VDLMAS,'<',I,J,K 

END IF 

C***********************•••••••~•••••••••••••••••••••••• 

§:::::::::.~~;~~~.~~;.~~-~~~~~:~.1;;~~~~;;~~i.:::::::: 

c (ELSE 

• 

COMMENT = 'Y-DIRECTIDN' 

IF~E~O~PTY) THEN 
END IF 

LCOUNT = LCOUh'T +l 
SEPFLG=O 

IF (K.LE . NZi) THEN 
SMPJ.,LK=KSO!L 
DIFF=DIFl 

ELSE IF (K.LE.NZ2) THE~ 
IF (J.LT.NY4) THE~ 

It (l.LE.NX4) THEN 
SMALLK=KZAG 
DIFF=DIFZ 

ELSE 
SMALLK=KSDIL 
DIFF=DIFl 

ENI:: IF 
ELSE IF (J.EQ.NY:.J. THEN 

IF (I.LE.NX4) Tt;EN 
SMALLK=INTFCEiKZAG,KSOIL,YBOUND(J),YBOUND{J+l)) 
DlFF=INTFCE(D•FZ,DIF:,YBOUND(J),YBOUND(J+.)) 

ELSE 
SMALLK=KSDIL 
DIFFsDIFl 

END IF 
!:!..SE 

Sl'!Al.LKcKSOIL 
DIFFcDIFl 

END IF 
K.GT.NZ2) 

ELSE 
IF (J.LT.NY3) TREN 

Ir (I.LE.NX4l THEN 
SMALLKcKXA(; 
DIFF=DIFX 
IF ((WALSEP.EQ.l).AND.(I.EQ.(NX3+1))) THEN 

S£PFLG=2 
END IF 

ELSE 
ltMAl.LK:J::SOIL 
DIFF•OIFl 

END IF 
ELSE IF (J.LT.NY4) THEN 

IF (I.LE.NX3) TaEN 
SMALLKzKYA(; 
OIFFsDIFY 
IF ((WALSEP.EQ.l).AND.(J.EQ.(NY3+1))) THEN 

S£PFLG=l 
OIFF=INTFCE(DIFAIR,OIFY,YBOUND(J),YBOUNO(J+l)) 

END IF 
ELSE IF (I.LE.h'X4) THEN 

SMALLJl(cKXAG 
OIFF=DIFX 
IF {{WALSEP.EQ.l}.AND.(I.EQ.(NX3+1)).AND. 
(J.EQ.(NYl+l))) ~EN 
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SEPFLG=l 
END ~iFF=INTFCE(DIFAIR,DIFX,YBOUND(J),YBOUND(I+l)) 

ELSE 
SMALLP:•J\SOIL 
DIFF•DIFl 

END IF 
ELSE IF (J.EQ.NY4) TllEN 

IF (I.LE.~3) THEN 
SMALLKaINTFCE{ltYAGfJP;.SOIL,YBOUND(Jl,YBOUND(J+l)) 
DIFF=INTFCE(DlFY,D Fl,YBOUND(J),YllOUND(J+1)) 

ELSE IF (I.LE.NX4) THEN 
SMALLK• lli'l'FCE1 l':XAG, J\SOIL YBOUND ( J l , YBOUND ( J + l) ) 
DIFF=INTFCE(D FX,DIF1,Yi6UND(J),YllOUND(J+1)) 

ELSE 
SMALLP:•MOIL 
DIFF•DIFl 

END IF 
ELSE 

SMALLP:•MOIL 
DIFF•DIFl 

END IF 
END IF 

AREA•XBOUND(I)*ZBOUND(P:) 
IF (SEPFLG.EQ.2) THEN 

DIFF•DIFAI!l 
DIST=(YBOUNDIJ)+YBO~lJ+ll)/2. 
TBIGP:=~SEPAR**2*AREA)~l2.'bIST) 
~~~i=~*DSQRT(RBOS)/ 

ELSE IF (SEPFLG.E~.l) THEN 
DIST=~OlJND(J+l /2. 
CT=CEE{AREA,DIS ,RHOSLMU,SMALLP:) 
TBIGK=AEYK(AREA,DIST,~MALLKl 
DIST=(YBOUND(J)+YBOUND(J+l) /2. 
SEPFLGlQO 

ELSE 
DIST=(YBOUND(J)+YBOUND(J+l)l/2. 
CT=CEECAREA,DISTLRHOSL~JSMALLK) 
TBIGK=HEYK(AREA,uIST,~1'11\l.LK) 
SEPFLG=O 

END IF 
MASSL = AREA*RHOS*lOOO. 

DO 205 TYPE=l,TCOUNT 
IF (CT.Ei.C(TYPE).AND.TBIGK.EQ.BIGK{TYPE)) THEN 

wRITE 5,1100) LCOUNT,NDNUM(l,I,J,K),O., 
NDNUM( ,IiJ+llK),0. 6TYPE,0.,0,1,COMMENT 
WRITE (~, 600 0,0. 
IF (SIMP.E8.1 THEN 

wrtITE (1 ,2 00) LCOUNT,'I=' ,NDNUM(l,I,J,K), 
NDNi.IM ( 1, I ,J+ 1, K), 'T=SIMP' 

ELSE 
WRITE (10,2650) LCOUNT, 'I=',NDNUM(l,I,J,K), 
NDNUM(1,I,J+l,K),'T=CNDF M=' ,MASS:,• L=' ,DIST, 
' D=' ,DIFF 

ENu IF 
GOTC 300 

END IF 
CONTIN:JE 

C(TCOUNT' = CT 
B!GK(TCOUNT) = TBIGK 
WR!TE (4,1200) TCOUNT,CLASS,BIGK(TCOUNT),BIGK(TCOUNT), 
C ( TCOU!.'T) , EXP 

WRITE (5,1100) LCOUNT,NDNUM(l,I,J,K),O.,NDNUM(l,I,J+l,K), 
O.,TCOUNTio. 60,1,COMMENT 
WRITE (5, 60 i 0,0.0 
IF ~IMP.Ey.1 THEN , _, 

J__TE (lv,2 00) LCOUNT, I- ,NDNUM(l,I,J,K), 
NDNUM(1,I,J+l,K), 'T=SIMP' 

ELSE 
WRITE (10,2650) LCOUNT,'I=' NDNUM(l,I J Kl, 
NDNUM(1,I,J+l,K),'T=CNDF M=f ,MASsl,' £.1,DIST,' D=',DIFF 

END IF 

TCOUNT = TCOUNT + 1 
C ( TCOUNT) = 0 . 
B!GK(TCOUNT)=O. 

C************************************************************ 

g::::::::::::.~;~.~;r.~~.~~ffi;:?~.1~;~;~;;:~~i.::::::::::: 

300 

310 

CONTINUE 
COMMENT = 'Z-DIRECTION' 

SEPFLG=O 
CRKFLG=O 
LCOUNT = LCOUNT +1 

IF (K.EQ.NZ3) THEN 
rr (J.LE.NY3.AND.I.LE.NX3) THEN 

LCOUNT • LCOUNT - 1 
GOTO 400 

ELSE IF (I.LE.NX3) THEN 
IF (J.LE.NY4) THEN 

rr ({WALSEP.EQ.1).AND.(J.EQ.(NY3+1)) 
.AND.(SEPFLG.RE.3)) SEPFLG=2 
SMALLK=KYAG 
DIFFEDIFY 

ELSE 
SMALLK=MOIL 
DIFF=DIFl 

END IF 
ELSE IF (I.LE.NX4) THEN 
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IF (J.LE.NY4l THEN 
Ir ((WALSEP.EQ.l).AND.(I.EQ.(NX3+1)}.AND. 
(J.tE.(NY3+1)).AND.(SEPFLG.lit.3)) SEPFLGc2 
SMALL!t•IOCAG 
DIFF•DIFX 

ELSE 
SMALLX•ltBOlL 
DIFF•DIFl 

END IF 
ELSE 

SMALLK•ltBOIL 
DIFF•DIFl 

END IF 

IF (SEPFLG.NE.3i THEN 
~·XBOUND I •YBOUND J DIST•(ZBO~~ lj/2. ( ) 
IF (StPFLG.E .2 THEN 

DIFF•DIFAI 
'l'BIGK•(SEP~**2*AREA)/(12.*DIST) 
CT•TBICK*DSQRT(RBOS)/Ml) 
SEPFLG•O 

ELSE 
CT•CEEIAREA1 ~!~T,RBOSL~lSMALLK) TBIGKcllEYK(AHJ>A,DIST,lil'IAl.LX) 
SEPFLGcO 

END IF 
COMMENT • 'SURFACE' 
FRMNOD•NDNUM(l,I,J,K) 
TONOD•SURNOD 
MASSL • AREA•RBOS*lOOO. 
GOTO 320 

END IF 
END IF 

IF (K.LT.NZll THEN 
SJilALLKcKSO!L 
DIFF•DIFl 

ELSE IF (K.EQ.NZll THEN 
IF (J.tE.NY4l THEN 

Ir (I.LE.NX4) THEN 
SMALLKcitrn'CE(K.ZAG,ltBOIL,ZBOllND(K+ll,ZBOllND{K)) 
DIFF=INTFCE(DlFZ,DIFl,ZBOllND(K+l),Z~OIJND(K)) 

ELSE 
SMALLK•KSOIL 
DIFF•DIFl 

END IF 
ELSE 

SMALLK•KSOIL 
DIFF=DIFl 

END IF 
ELSE IF (K.LT.NZ2l THEN 

IF (J.tE.NY4} THEN 
Ir (l.LE.NX4l THEN 

SMALLl<=KZAG 
DIFF•DIFZ 

ELSE 
SMALLl<=KSOIL 
DIFF=DIFl 

END IF 
ELSE 

SMALLK=KSOIL 
DIFF•DIFl 

END IF 
ELSE IF (K.EQ.NZ2l THEN 

IF (l.tE.NXl.AND.J.LE.NYl) THEN 
LCOUN'I' = LCOUNT-1 
GOTO 400 

ELSE IF (J.LE.NY2l THEN 
IF (I.tE.NX2l THEN 

SMALLK•KZAG 
DIFF=DIFZ 
CRKFLG=l 

ELSE IF (I.LE.NX3) THEN 
LCOUNT•LCOUNT-1 
GOTO 400 

ELSE IF II.LE.NX4l THEN 
IF ((WALSEP.EQ.1).AND.(I.EQ.(NX3+l)) 
.AN!l.(SEPFLG.RE.3l) SEPFLGcl 
SMALLK•INTFCE(KXAG,K.ZAG,ZBO!JND(Pl+ll ZBOUNDIK)) 
DIFF•INTFCE(D!FX,DIFZ,ZBOUND(Pl+l),ZBOUND(K ) 

ELSE 
SMALLK=ltBOIL 
DIFF•DIFl 

END IF 
ELSE IF (J.LE.NY3) THEN 

IF (I.tE.NX3} TliEN 
LCOUNT • LCOUN'I'-1 
GOTO 400 

ELSE IF (I.LE.NX4l THEN 
IF l(WALSEP.EO.ll.ANO,CI.EQ,(NXJ+l)) 
.AN!l.(SEPFLG.RE.3l) SEPFLG•l 
SHALLKcINTFCECKXAG XZAG,ZBOllND(K+ll ZBOllNDIX)) 
DIFF•INTFCE(D!FX,DfFZ,ZBOUND(X+l),ZBOUND(K) 

ELSE 
SHALLK•ltBOIL 
DIFF•DIFl 

END IF 
ELSE IF (J.LE.NY4) THEN 

IF (I.tE.~'Xll THEN 
!1' ( (WALSEP .EQ. l) .AND. (J. EQ. (NY3• l)) 
.ANO.CSEPFLC.RE.)l) SEPFLGal 
SHALLJl.=INTFCE(KYAG KZl\G ZBO!JND(X+l) ZBOUNDjK)) 
DIFF~INTFCE(O!FY,DiFZ,ZbOUND(K+l),ZBOUND(K ) 

ELSE IF (l.LE.NX4) THEN 
IF (~WALSEP.Er.l}.AND.(J,LE.(NXi•l)).ANO. 
(J. E • (NY3• l l .Afm. I SEPl'LG. Nt. 3 ) SEPFLG•l 
8HAL K~IN'l'FCt P:XAG,~G,ZBO!JND( +1),ZBOUND(K)) 
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ELg~FF•INTFCE(DIFX,DIFZ,ZBOl1ND(K+l),ZBOl1ND(K)) 

SMALLK•KSOIL 
DIFF•DIFl 

END IF 
ELSE 

SMALL1'=KSOIL 
DIFF=DIFl 

END IF 
ELSE 

IF II.LE.NXl.ANO.J.LE.NYl) THEN 
LCOUNT • LCOUNT-1 
GOTO 400 

ELSE IF IJ.LE.NY2l THEN 
IF II.LE.NX2l Tfl:EN 

Ir (I.LT.NX2l THEN 
T=Yll0l1ND(J 

.i>LSE 
~WUND(Il 
CRll:FLG=2 

ELf~~£ic5~~il THEN 
GOTO 400 

ELSE IF I I. LE. NX4 l THEN 
IF l(WALSEP.EQ.1J.AND.II.EQ.(NX3+1J) 
.AJID.ISEPFLG.Rl:.3)) SEPFLG•2 
SMALLt=IOCAG 
DIFF•DIFX 

ELSE 
SMALLJ!:•KSOIL 
DIFF•DIFl 

END IF 
ELSE IF (J.LE.NYJ) THEN 

IF (I.LE.NX3) Tfl:EN 
LeoUNT = LCOUNT-1 
GOTO 400 

ELSE IF (I.LE.NX4) THEN 
IF l(WALSEP.EQ.1).AND.(I.EQ.(NX3+1)) 
.AJID.(SEPFLG.NE.3)) SEPFLG=2 
SMALLt=KXAG 
DIFF=DIFX 

ELSE 
SMALLK=KSOIL 
DIFF=DIFl 

END IF 
ELSE IF (J.LE.NY4l THEN 

IF (I.LE.NX3) THEN 
rr ((WALSEP.EQ.l).AND.(J.EQ.(~'Y3+1)) 
.AND.(SEPFLG.NE.3)) SEPFLG=2 
SMALLt=KYAG 
DIFF=DIFY 

ELSE IF (I.LE.NX4) THEN 
IF CfWALSEP.EQ.1).AND.(I.LE.1NX3+1)).J\1.':l. 
( J .£!fl· ( NY3• 1)) .AND. ( SEPFLG .N<.. 3)) S£PFLG=2 
$Mfu,,,K=KXAG 
DIFF=DIFX 

ELSE 
SMALLK=KSOIL 
DIFF=DIFl 

END IF 
ELSE 

SMALLK=KSOIL 
DIFF=DIFl 

END IF 
END IF 

AREA=XBOUND(I)*YBOUND(J) 
MASSL = AREA•fUlos•1000. 
IF ((CRKFLG.EQ.O) .AND.lSEPFLG.EQ.O)) 

FRMNOD=NDNUAil, I,J,K 
TONOD=NDNUM( I ,J,K+ ) 
DIST=(ZBOUNDCKl +ZBOUNO(K+l))/2. 
CT=CE£( AREA,,0!ST,RHOS,MU,SMALLK) 
TBIGK=HEYK{AttE/l ,DIST,SMALLK) 

THEN 

ELSE IF (CRKfLC.EQ.1) THEN 
SOIL TO CRACK EL£M£NTS 

COMMENT = 'TO CRACK BOT' 
FRKNOD•NDNUM( l,l J 1') 
TONOD•)'lDNUMllil L J, Xt 1) 
DIST~ZBOUND X /L . 
TBIGJ\=HEYK( A DlST,UAGl 
CT•CEEIAREA, DIST, RBOS,MU,.UAG) 
STORE=2POS(K•1) 
ZPOSIK+ll = CRl;BOT 

ELSE It (Cf\JO'LG.EQ.2) THEN 
BASEME:NT CRACK ELEMENTS 

COMMENT = 'BASEMENT' 
FRMNOD=NDNUM(l,I,J,K) 
TONOD=BASNOD 
TBlGK=(T**2*AREA)/{12.*SLAB) 
CT•TB ICK*DSQRU:R80$) /MU 
STO.RE=ZPOS(l{+l 
ZPOS(K+ll • C OT+SLAB 
STORE2=ZPOS(Kl 
ZPOS (1') = CJUalOT 
DIFF=D!FAIR 
DIST • SLAB 

ELSE IF (SEPFLG.EO.l) THEN 
SOIL TO SEPARATION ELEMENTS 

COMMENT = 'TO SEP BOT' 
FRMNOD=NONUM(l,I J 1') 
TONOD =NDNUMlliJLJ,X+l) 
DJST=ZBOUND K /L . 
TB1Gl\=R£Yl\[ A, DIST,KZAG) 
CT=CEE{ ARE:A,DIST ,RBOS,MU,1'ZJIG) 
STORE=2POS(K+l) 
ZPOS ( K+ l) • CRJO!OT 
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c 

c 

320 

305 

SEPFLG=3 
ELSE IF (SEPFLG.EQ.2) THEN 

SOIL-WALL SEPARATION ELEMENTS 
DIFF=DIFAIR 
FRMNOD•NDNUM(lfltJL~1 
TONOD• NDNUM ( l .~ 11•1) 
DIST•(ZBOUNJ)1*1 · z»o~1~•llJ/2. 
'l'BIGJ:•bSEPARh2*AREA)~12. lJ:lrsT) 
~p~a=~·DSQRT(RBOS)/ 

ELSE IF (SEPFLG.EQ.31 THEN 
SOIL-WALL SEPARATION ELEMENTS 

COMMENT • ' FROH SEP BOT' 
DI.FF·• DIFAIR 
FRMNOD•NDNUH(2fljJL~+l) 
'l'ONOD•HDNUMill, 11+1) 
DIST-Z.BOUND ~+1 /~. 'l'BIG~•bSEP ••2iAREA)k<il2.*DIST) 

+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 

+ 

• 
+ 

+ 

+ 

+ 
+ 

~p~~=~·DSQRT(RBOS)/ 
END IF 

DO 305 TYPE•l,TCOUNT 
IF (CT.EQ . C(TYPE).ANI>.TBIG~.EO.BIG~('l'YPE)) THEN 

It (COHME!IT.EO.'SURFACE'l THEN 
.mITE 65,1100) LCOIJliT,tRMNOD,O., 
~N?~fMP'.~8·~14~~·1,COMMENT 

.mITE ll L2600) LCOUNT,'I•',FRMNOD, 
'I'ONOO, T•11IMP' 

ELSE 
WRITE 110L2650) LCOUNT,'I•',FRMNOD, 
TONODI Ts~NDF M=',MASSL,' L•', 
DIST, D•', DIFF 

END IF 
ELSE 

IF (COHMENT.EQ. 'BASEMENT' l THEN 
.mITE (5,1100) LCOUNTiFRMNOD,O., 
TONOD,ToP,TYPt,4.0,4, ,COMMENT 

ELSE 
WRITE (5Lll00J LCOUNT,FRMNOD,O., 
TONOD,To~,TYPt,0.,0,1,COM!iENT 

END IF 
IF (SIMP.EO . l) THEN 

wRITE 110,2500) LCOUNT,'I=',FRMNOD, 
TONOD, T• SIMP' 

ELSE 
WRITE fl0 , 2650) LCOUI.'T , 'I=',FRMNO~, 
TONOD,,T• CNDF M=',MASSL,' L=', 
DIST,' D=',DIFF 

END IF 
END IF 
WRITE (5,1600 ) 0,0.0 
GOTO 400 

END IF 
CONTINUE 
C(TCOUNT) = CT 
BlGK(TCOUNT) = TBIGK 
WRlTE ~(4 120C) TCOUNT,CLASS,BlGK(TCO~NT),BIGK:TcOUNT), 
C(TCOUNT ,EXP 
It (CO NT.EQ . 'SURFACE') THE~ 

wRITE (5,1100) LCOUNT,FRMNOD,O., 
TONOD,0.,TCOUNT,4.0,4,1,COMMENT 
IF (SIMP.EQ.l) THEN 

wRITE 110,2600) LCOUNT,'I=',FRMNOD, 
TONOD, T=Sil'IP' 

ELSE 
WRITE 110,2650) LCOUNT,'I=',FRMNOD, 
TONOD, T=CNDF M=',MASSL,' L•', 
DIST.' D= '.DIFF 

END IF 
ELSE 

IF (COMMENT.EO.'BASEMENT') THEN 
wRITE (5,1100) LCOUNT,Ftu-!NOD,O., 
TONOD,TOP,TCOONT,4.0,4,1,COMMENT 

ELSE 
WRITE {5Ll100) LCOUNT,F~~Jl.LO., 
TONOD,ToP,TCOUNT,O.,O,l,C~NT 

END IF 
IF {SIMP.EQ.l) THEN 

WRITE 110,2600) LCOUNT,'I•',FRMNOD, 
TONOD, T=SIMP' 

ELSE 
WRITE 110L2650) LCOUNT1 'I=',FRMNOD, 
TONODj T=~NDF M=',MASSL,' L=', 
DIST, D=' ,DIFF 

END IF 
END IF 
WRITE (5,1600) 0,0.0 

TCOUNT = TCOUNT + 1 
C(TCOUNT)=O. 
BlG!';(TCOONT)•O. 

400 CONTINUE 
IF (SEPFLG.EQ.3) GOTO 310 

90 CONTINUE 
80 CONTINUE 
70 CONTINUE 

WRITE (12,2900) SURNOD,'CG=',0.0 

VOLMAS=BASEV"RHOB 0 1000. 
WRITE(9,2410) BASNOD,'V•',VOLMAS,'< BASEMENT' 

VOLMAS=(l00000000.) 0 RHOA 0 1000. 
WRITE(9,2430) SURNOD,'V•',VOLMA!l,'< OUTDOOM BOIL flURFACE' 
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.. -

WRITE 
WRITE 
WRITE !3,l300l 0 

4' 1300 0 
5, 1300 0 

WRITE 
WRITE 
WRITE 
WRITE 
WRITE 1

9625031 'END' 
l ,2503 'END' 
ll,2503l 'END' 
12,2503 'END' 
12,2506 'RETURN' 

CLOSE 21 CLOSE J 
CLOSE 4 
CLOSE 5 
CLOSE 7 
CLOSE 8 
CLOSE 9 
CLOSE l l CLOSE 11 
CLOSE 12 

WRITE (6,•) 'END OF PROCESSING ••• WRITIRG IRPUT FILES' 

CALL AlRCON 

C******************• FORMAT STATEMENTS ***************** 

1000 
1030 
1040 
1050 
1060 
1100 

1200 
1300 
1500 
1600 
1700 
1800 
1900 
2100 
2200 
2300 
2400 
2410 
2420 
2430 
2503 
2506 
2507 
2500 
2600 
2650 
2700 
2000 
2050 
2900 
3000 
3100 
3200 
3300 

FORMAT I4,JX,Il,JX,ll,3X,F8.5,JX,Fl3,8,3X,F6.2,3I3l 
FORMAT I4,JX,Il,JX,Il,JX,F8.5,3X,Fl3.8,3X,F6.2,All 
FORMAT I4,JX,Il,JX,Il,3X,F0.5,3X,Fl3.6,JX,F6.2,Al2 
FORMAT I4,3X,Il,JX,Il,3X,F8.S,JX,Fl3.8,JX,F6.2,Al0 
FORMAT I4,JX,Il,JX,ll,JX F8.S,3X,Fl3.6 JX F6.2,A25 
FORMAT I4,2X,l4L2X,F6.5,ix,I4,2X,F8.5,ix,f4,2X,F3. ,2X,Il,2X, 

+ Il,JX,Al~l 
FORMAT I4l2X,I2,2X,Ell . 6E2,3X,Ell.6E2,3X,Ell.6E2,JX,FS.J) 
FORMAT Il 
FORMAT A6 
FORMAT 2X,Il,2X,F3.ll 
FORMAT IlllX,Il,lX,I1) 
FORMAT I4 
FORMAT Al l 
FORMAT 2X,ll) 
FORMAT F4.2l 
FORMAT 13,4X,I3,4X,I3,4X,I4) 
FORMAT JX,I3,2X,A2,El4.9E2,10X,AlL2X,I2,3X,I2,3X,r2) 
FORMAT 3X,I3,2X,A2,El4.9E2,l0X,Alil 
FORMAT 3X,I3,2X,A2,El4.9E2,lOX,A14 
FORMAT 3XlI3,2X,A2,El4.9E2,lOX,A27 
FORMAT A3 
FORMAT A6 
FORMAT A7 
FORMAT AB) 
FORMAT 3X,I4,2X,A2,I3, 1

1
1 ,I3,1X,A6) 

FORMAT 3X,I4,2XLA2,I3, ', ',l3,1X,A9,El3.BE2,2(A3,El3.BE2)) 
FORMAT A2,I4,Al~l 
FORMAT 2X<I4,1X,A3,A2) 
FORMAT Al) 
FORMAT I4,lX,A3,El7.12E2) 
FORMAT A2,Il,5X,A30 ) 
FORMAT F9.7,10X,A3 0J 
FORMAT A22 ' 
FORMAT 14,A3,14,All) 

END 

C---------------------------------------------------------------- INTFCE 
DOUBLE PRECISION FUNCTION INTFCE(Kl,K2,Dl,D2) 
REAL"B Kl,K2,Dl,D2 

IF CCK1.EQ.O.ODD).AND.(K2.EQ.O.DDD)) THEN 
INTFCE ~ O.DDO 

ELSE 
INTFCE = (Kl'K2)/((Kl•D2+K2"Dl)/(Dl+D2)) 

END IF 

RETURN 
END 

C---------------------------------------------------------------- CEE 
DOUBLE PRECISION FUNCTION CEE(AREA,OIST,RBO,MU,SMALLK) 
REAL•B AREA,DIST,RBO,MU,SMALLK 

CEE • AREA 0 SMALLK 0 DSQRT(RBO)/(MU•OIST) 

RETURN 
END 

C---------------------------------------------------------------- HEYi: DOUBLE PRECISION FUNCTION HEYJ:(AREA,DIST,SMALLK) 
REAI. 0 8 AREA,DIST,SMALLK 

HEYK • AREA•SMALLK/DIST 

RETURN 
END 

C---------------------------------------------------------------- AIRCON 
SUBROUTINE AIRCON 

C--SUB: AIRCON - Writee CONAIR input filee. 

INTEGER UNUM,STREND 
CllARACTER•eo STRING 
CHARACTER•l LINE(BOJ 
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EQUIVALENCE CLINE(l),STRING) 
LOGICAL WDEN!'.> 

C ••• Write AIRNET input file ••• 

OPEN(l3,FILE='SOILA.INP',STATUSs'UNl'JIOWN') 

WDEND "' .FALSE. 
UNUM • 3 
OPEN (3 ,FILE• 'LOUTl.OUT' ,STATUS•'OLD') 
REWirID(UNUM) 
DO WHil'..E { .f!OT.WDEND) 

CALL llffi.BAl)( UNUM 1. STRING, WDEND) 
S'l'REND • LENTRM ( bTR I NG ) 
IF (,fiOT.WOEND) WRITE(13,900) (LINE(I),I•l,STREND) 

END DO 
CLOSE(UNUM) 

WDEND • .FALSE. 
UNUM "' ' OPEN 14,FILE•'LOUT2.0UT',STATUS•'OLD') 
REW I NO I l1NllM I 
DO WBil'..E ( .f!OT.WDEND ) 

CALL I~{UNUMLSTRING,WDEND) 
STREND "' LENTRM( bTRING) 
IF {.ROT.WDEND) WRITE(13,900) (LINE(I),I•l,STREND) 

END DO 
CLOSE(UNUM) 

WDEND • .FALSE. 
UNUM = 5 
OPENJ5~E~ 'LOUT3.0UT ',STATUS='OLD') 

~~rtE (.~OT.WDEND) 
CALL IlfAEADIUNUM,S'l'R!N G,WDEND) 
STREND " LENTRM(STRI NG) 
IF (.NOT.WDEND) WRITE(13,900) (LINE(I),I"'l,STREND) 

END DO 
CLOSE(UNUM) 
CLOSE(l3) 

c ••• Write CONTAM input file ••• 

OPEN(l4,FILE='SOILC.INP' ,STATUS='l.TNKNOWN') 

WDEND = .FALSE. 
UNUM = B 
OPEN (8,FILE='FLOWSYSl.OUT',STATUS='OLD') 
REW IN!'.> (UNUM) 
DO WHILE ( • NOT. WDEND' 

CALL INREAD(UNUM,SfRING,WDEND) 
STREND = LENTRM(STRING) 
IF (.NOT.WDEND) WRITE(14,900) (LINE(I),I=l,STREND) 

END DO 
CLOSE(UNUM) 

WDEND = .FALSE. 
UNUM = 9 
OPEN (9,FILE='FLOWSYS2.CUT',STAT"u5~'0~D') 
REW IN!'.> (UNUM) 
DO WHILE ( • NOT. WDEN:l.). 

CALL INREAD(UNVM,S1R"NG,WDEND) 
STREND = LENTRM(STRING' 
IF (.NOT.WDEND) WRITE(i4,900) (LINE(I),I=l,STREND) 

END DO 
CLOSE(UNUM) 

WDEND = .FALSE. 
UNUM = 10 
OPEN (10,FILE='FLOWELEM.OUT',STATVS='OLD') 
REWI NI'.> (UNUM) 
DO WHILE (.NOT.WDEND) 

CALL INREAD(UNUM,STRING,WDEND) 
STREND = LENTRM(STRING' 
IF (.NOT.WDEND) WRITE(l4,900) (LINE(I),I=l,STREND) 

END DO 
CLOSE(UNUM) 

wnF.Nn = • Fl'\T.RF.. 
UNUM = 11 
OPEN ( 11,PILE• '!\INELM .OUT' ,STATUS='OLD') 
REWINDCUNUM ) 
DO WHILE ( .!IOT.WDEND) 

CALL INREAD (UNUM,STJ\I NG,WDEND) 
STREND " LENTRM (STRING l 
IF (.NOT.WDEND) WRITE(14,900) (LINE(I),I=l,STRE~"D) 

END DO 
CLOSE(UNUM) 

WDEND "' • FALSE. 
UNUM = 12 
OPEN 112,FILE='STEADY . 0UT',STATUS='OLD') 
REWIND I UNUM) 
DO WHil'..E ( .!IOT.WDENDI 

CALL IlfAEAD{UNUM,S'l'RING,WDEND) 
STREND " LENTRM(STRING) 
IF (.NOT.WDEND) WRITE(14,900) (LINE(I),I•l,STREND) 

END DO 
CLOSE(UNUM) 
CLOSE(l4) 

900 FORMAT(BOAl) 

RETURN 
END 

c------- -- -------- - -~--------- - ----------- - ------------------- - -- INRF.l'ln 
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SUBROUTINE INREADCUNUM,STRING WDEND) 
C- -SUB: INREAD - Reads STRING data from the •ource file defined 
c--------- - ----- in FNAME procedure. 

INTEGER UNUM 
CBARACTER*BO STRING 
LOGICAL WDEND 

ReadlUNIT•UNUM,FMT•900,ERR•S,END•lO) STRING 
900 FORMAT(A) 

Return 

S Continue 
10 WDEHD • .TRUE. 

RETURN 
END 

c----------~-----------------------------------------------------LElfTRM FUNCTION LENTRM(STRING) 
C--FUN:LENTRM - DETERMINES LENGTB OF TRIMMED STRING - A STRING WITH 
C TRAILING BLANJ\S REMOVED 
c 
C LENTOT : THE TOTAL LENGTH OF THE STRING 
C LENTRM : THE LENGTH OF THE TRIMMED STRING 
c----------------------------------- ------------------------------------CaARACTER STRING*(*) 

INTEGER LENTOT, LtN'l'RM 

LENTOT • LEN(STRING) 

DO 10 IcLENTOT 1,-1 
IF (STRING(I:f).NE.' ')GO 'l'O 20 

10 CONTl NUE 

20 LENTRM • I 

RETURN 
END 

INCLUDE 'UTILL2.FOR' 
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FILE: UTILL2.FOR 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

SUBROUTINE ERROR(MSG,SEVR) 

DESCRIPTION ••****•*****•**************************************** 

Simple error me&sage writer with Catal error termination. 

DECLARATIONS **************************************************** 

Input: 
MSG - meaaage to be printed. 
SEVR - error severity code. 

COMMON /UNITS/ UB,U9,Ul0 

IllTEGER UB,U9,Ul0 

INTEGER SEVR 
INTEGER I 
CHARACTER*(•) MSG 
CBARACTER*15 SEVER(0:3) 

CODE ************************************************************ 

DATA SEVER I '***NOTE••• ', ••••WARNING***', 
'***SEVERE*** ', '***FATAL*** ' I 

I • HAX(SEVR,O) 
I r HIN(! 3) 
WRITEW ·1 SEVER(l) WRI TE ug, ) SEVER( 1 ) 
WRITE 6 • l MSG 
WRI TE ufl,'l MSG 
IF( S .GE.3) STOP 
RETURN 
EKD 
SUBROUTINE ERROR2(MSG1,MSG2,SEVR) 

DESCRIPTION ***************************************************** 

Simple error meeaage writer (2 meeeagee) with fatal termination. 

DECLARATIONS ***********************•***********•**************** 

Input: 
HSGl 
HSG2 
SEVR 

- first message to be printed. 
- second message to be printed. 

error severity code. 

COMMON /UNITS/ U8,U9,Ul0 

INTEGER UB,U9,Ul0 

INTEGER SEVR 
INTEGER I 
CHARACTER'(') 
CH.ARACTER* 15 

MSGl, MSG2 
SEVER( 0 :3 ) 

C CODE •••••••••••••••••••••••••••••••••••••••••••••••******•****** 
c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

DATA SEVER I I •• * NOTE • • • , f ' ••• WARNING * *., , 
, • • • SEVERE • • • , I , * * * FATAL • *. , I 

I " HAX ( SEVR,0 ) 
l • MJN(I 3 ) 
WRITEil • l SEVER( 1 ) WR I TE u9, ) SEVER I !) 
WRin 6 • MSG l M$ G2 
WRITE U ~, l ) HSCl, MSG2 
~~ .G£.3) STOP 

END 
SUBROUTINE GETSTR(UIN,A,NUE ) 

DESCRIPTION *************•*************************************** 

Get character data from batch input !ile. On CDC computers, 
an empty record ie considered an end-of-file. 

DECLARATIONS ************** ************************************** 

Input: 
- unit number of input file. UIN 

Output: 
- ueer input (character atring). A 

NUE - {O •no input). 

INTEGER UIN 
INTEGER NUE, If L 
CHARACTER A• ( • 
CHARACTER*4 UN TNR 

C CODE ••••••••••************************************************** 
c 

c 

c 
c 

1'UE " l 
REA0(UNlT"UlN,FMTm90l,ENDsl0) A 
GO TO 999 

10 HUE • 0 
I • UIN 

End-of-file. 

CALL INTDIS(I,UNITNR,l) 
CALL ERROR2('End-o!-!ile on UNIT ',UNITNR(l:L),2) 

901 FORl'IAT(A) 
999 RETURN 

END 
SUBROUTINE GETWRD(STRING,K,WORD) 

DESCRirTION *************************************•••••••••••••••• 
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I 

I 
L.. 

L 
L 
I 
I u 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

Get next ''WORD" from the "STRING" o! characters. 
Worde are aeparated by blanks or commas: WORDiWORD!WORD 

WORD WORD WORD or WORD, WORD, WORD are al val d. 
or 

DECLARATIONS •••••••••••••••••••••••••••••••••••••••••••••••••-•• 

Input/Output: 
r; - current position in "STRING". 

Local: 
LS 
L 
LW 

- maximum length of "STRING". 
- current poai tion in ''WORD". 
- maximum length of "WORD". 

COMMON /UNITS/ U8,U9,U10 

INTEGER U8,U9,Ul0 

INTEG~R :r;, LS, L LW 
CHARACTER*(") WORD, STRING 
CBARACTER*l A 

C CODE ************************************************************ 
c 

c 

c 
c 

c 

c 

c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

c 
c 
c 
c 
c 

c 

c 

WORD c · ' ' 
LS c LEN(STRING) 
LW c LEN(WORD) 
L c 0 

10 CONTINUE 
:r; s lt+l 

Skip blank• before the word. 

IF(Jt.GT.LSI GO TO 30 
A • STRING ?;:Jt) 
IF(A.E9.' l GO TO 10 

IF(A.EQ. , ') CO TO 999 
''WORD" from "STRING". 

20 CONTINUE 
Copy 

30 

40 

50 
60 

999 

10 

L s L+l 
IF(L.GT.LW) GO TO 40 
WORD(L:L) c A 

r; = r;+ l 
IF(l':.GT.LS I GO TO 50 
A = STRING K:K) 
IF(A.E~.' ) GO TO 999 
IF(A.E .',')GO TO 999 
GO TO 0 

Copy character from "STRING" to ''WORD". 

Find separator in "STRING" . 

CALL ERROR('Did not find expected value',2) 
GO TO 6C 
~!roE~OR('Word too long (parameter WRDLEN too ehort)',2) 

CALL ERROR('D1d not !ind end o! word (blank or comma)',2) 
CON':'INUE 

WRITE U~,' STRING 
WRITEk6L*l STRING 

CALL RROR/'could not process the inp~t line listed above' ,3) 
CONTINUE 
RETURN 
END 
INTEGER FUNCTION INTCON(ANUM,EFLAG) 

DESCRIPTION ******************************•********************** 

Convert character string "ANUM" to an integer. 
The limiting values for short integers are +/- 32759; 
for long integers +/- 2147483649. 

DECLARATIONS **•************************************************* 

INTEGER EFLAG, I, J, MINUS 
CHARACTER ANUM• ( *), TEST* 13 

COMMON /lINITS/ ue,u9,Ul0 

INTEGER U8,U9,Ul0 

CODE ************************************************************ 

DATA TEST I ' +-0123456789' I 
INTCON • 0 
MINUS • l 
DO 40 J•l LEN(ANUl'I) 

I c INDEX(T!STL_A1roM(J:J)) 
IF(I.GT.3~ GO •u 10 gg ~(~8· 0,20), I 

I~INTCON.GE.32766 GO TO 70 ao ~N40 INTCON*l +(I-4) 

20 MINUS • -1 
30 IF(J.NE.l) GO TO 60 
40 CONTINUE 
50 CONTINUE 

60 

70 
80 

999 

INTCON • MINUS*INTCON 
EFLAG s 0 
GO TO 999 

Error me1111ages. 
CALL ERROR2('Invalid integer (INTCON): ',ANUM,2) 
GO TO 80 
CALL ERROR2('Too many digits (INTCON): ',ANUM,2) 
EFLAG = 1 
RETURN 
END 
SUBROUTINE INTDIS(I,ANUM,L) 
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C DESCRIP'l'IOli *************************************•****•********** 
c g Convert integer I to character atring ANUM(l:L) for display. 

C DECLARATIOSS **************************************************** 
c 

c 

INTEGER K, L, 
INTEGER I 
CHARACTER• ( • ) 
CHARACTER• 10 

M, N, NN 

ANUM 
DISP 

C CODE ••••******************************************************** 
c 

c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

10 

20 

DATA DISP I '0123456789' I 
IF(I.GE.O) THEN 

L • 0 
ELSE 

L • l 
END IF 
N • AllS~II 
K • LEN ll'CIM) 

CONTI 
IF(N.LT.10) THEN 

Iii • " l'I. 0 
ELSE 

NN • •110 
M • 111-lO"NN 
l'I - llll 

END IF 
IF(K.LE.L) CALL ERROR('String 
.\NUM(K:lt) E DISP(M+l:M+l) 
K = l-1 
IF(N.GT.O) GO TO 10 

N = :LEN(ANUMl 
IFb5~~~ ANUM(L:L) E ,_ , 

L E L+l 
It = K+l 
ANUM(L:L) = ANUM(K:K) 
IF(K.LT.•J GO TO 20 

RETURN 
END 

variable too •hort (Il'1TDIS)',3) 

SUBROUTINE INTGET(MSG,IDEF,IMIN,IMAX,IUNK,l) 

DESCRIPTIOfll **********************************••••*•************* 

Interactive input processor for a short integer va:ue. 
Print message plus minimum, maximum, and defa~lt values. 
Read user input; treat carriage return ae default value. 

DECLARATIOliS **************************************************** 

Input: 
.MSG 
IDEF 
IMIN 
IMAX 
IUNK 

- ~~:~~~ ~~ie:.printed. 
- minimum value. 
- aaximurn value. 
- undefined value. 

Output: 
I 

Local: 
NUE 
EFLAG 
ANUM 

- integer value (possibly Ih'TEGER) . 

- 10 =no user input). 
indicates improper integer. 

aser input character string. 

INTEGER I, IDEF, IMIN, IMAX, IUNK 
INTEGER LD, LN, LX, J, EFLAG, NUE 
CHARACTER• ( •) MSG 
CHARACTER•20 ANUM, CD, CN, ex 

c CODE ···~··················~··-···········-·~···~~··••P·~-~~·~·~· c 

c 

c 

J c 0 
ItlIMJN.EQ.!Ul'fKJ J = J•l IF IMAX.EQ.JUNK J = J•2 
IF lDEF.E . IUN~ J • J•4 
C I. lN'l'Ll¥~ ! UH; , l:U, LU l 
CALL lNTOIS IMIN , CN, LN 
CALL Il'!TDIS IMAX ,CX,LX 

Print message and read user entry. 
10 CONTINUE 

IF(MSG.ME.' 'l WRITE[6 901) ' ',MSG,' ' 
GO TO (llcl2,13,14,15,i6,17), J 
WRITE(6,*1' [MIN• ',CN(l:l.NI' MAX• ',CX(l:LX), 

- ' default" ',CD i:LD),'] ' 
OOT017 • 

11 gI~(~~*) ' [MAX• ',CX(l:LX),' DEFAULT• ',CD(l:LD),'] 

12 gr~(~~*)' [MIN• ',CN(l:LN),' DEFAULT• ',CD(l:LD),'] 

13 gI:g(~~*) ' (DEFAULT" ',CO(l:LD),') 

14 WRITE(6L*) ' (MIN= ',CN(l:LN),' MAX= ',CX(l:LX),') 
GO TO 11 

15 gr~(~~*) ' [MAX• ',CX(l:LX),') 

16 WRITE(6,*) ' [MIN• ',CN(l:LN),') 
17 CONTINUE 

CALL STRGETIANUM,NUE) 
IF(NUE.EQ.O GO TO 30 

Decode 
I • INTCOlll(ANUM,EFLAG) 
IFlEFLAG.EQ.ll GO TO 10 
IF IMIN.EQ.IU~K) GO TO 20 
IF I.GE.IM.IN) GO TO 20 
WR TE ( 6, * ) 'fJuMBEI\ TOO SMALL' 

and test user entry . 
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r 

I 
l 

L 

41 

....... 

GO TO 10 
20 CONTINUE 

IFlIMAX.EO.IUNK) GO TO 999 
IF I.LE.IMAx) G6 TO 999 
WR TE(6b•) 'NUMBER TOO LARGE' 
GO TO l 

30 CONTINUE 
IF(IDEF.EQ.IUNK) GO TO 10 
I • IDEF 

C 901 FORMAT!A 1S) 
901 FORMAT AJ 

c 

c 
c 
c 
c 
c 
c 
c 

c 

999 RETURN 
END 
INTEGER FUNCTION LENSTR(A) 

DESCRIPTION ***************************************************** 

Detenaine the location of the la•t non-blanll: character in "A". 
DECLARATIONS **************************************************** 

CHARACTER*(*) A 
INTEGER I 

C CODE •••••••••••••*•********•*****************••••••••••••••••••• 
c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

DO 10 I•LEN(A),1,-1 
IF(A(I:I).Nt.' ')GO TO 20 

io cottttNUE 
I c 0 

20 LENSTR • I 
RETURN 
END 
INTEGER FUNCTION NOYES(MSG) 

DESCRIPTION ***************************************************** 

Obtain a YES or NO response from the user; 0 • no, l = yes. 
To be called from an interactive program with the 
unit numbers !or the interaction input and outpct files. 
Be careful with the length o! the integer variables. 

DECLARATIONS *******************************•••••••************** 

Input: 
MSG 

Local: 
- _Message to user. 

NUE - (0: no user entry). 

CHARACTER•(•) 
CHARACTER' 1 A 
INTEGER NUE 

MSG 

C CODE *****••••••••••••••••••••••••••••••••••••••*•*************** 
c 

10 WRITE(o,9011 ' ',MSG,' (Y/N)? ' 
CALL $TRGET A,NUE' 
IF1A.E~.'Y' .OR. A.EQ. 'y'i GO TO 20 

20 

IF A.E .'N ' .OR. A.E .'n' GO TO 30 
WR.TE( b•) 'VALID ~SPON ES ARE: Y ORY FOR YES, NOP. N FOR NO.' 
GO TC l 
NOYES = l 
GO TO 999 

30 
c 901 

901 
999 

NOYES : 0 
FORMAT(>.\$) 
FORMAT(!\ 
RETURN 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

END 
SUBROUTINE OPENFL(U,FNM,ACC,RL,FOR,STA,MSG,NUE) 

DESCRIPTION •••••••••••••••••************************************ 

Open a file; to be called from an interactive prograffi with the 
unit numbers for the interaction input and output files. 
For use with named files (statue cannot= SCRATCH). 
Be careful with the length of the integer variables. 

DECLARATIONS **************************************************** 

In~ut: 

FNM 
ACC 
RL 
FOR 
STA 
MSG 

Local: 
NUE 

- unit number of file to be opened. 
- name of file (supplied b¥ user). 
- access {'SEQUtNTlAL' or DIRECT'). 
- record length (!or direct acceae files only). 

format ('FORMATTED' or 'UNFORMATTED'). 
Btatue ('NEW' or 'OLD' or 'UNKNOWN'). 

- me•sage to u•er. 

- (0 •no user entry). 

INTEGER U, RL, IOS 
INTEGER IWE 

CHARACTER•(*) FNM, ACC, FOR, STA, MSG 

CODE ************************************************************ 

10 CONTINUE 
WRITE(6,90ll ' ',MSG,' ' 
CALL STRGET FNM,NUE) 
IFbNUE.~.O GO TO 100 
IF ACC.E .' EQUENTIAL') THEN 

PEN( IT~U,FILEcFNH2ACCESS•ACC 6FORH•FOR,STATUS•STA, -ELSE IOSTATcIOS,ERRc O,RECL•lOO ) 

OPEN(UNITcU,FILE•FNM2ACCESScACC,RECL•RL,FORH•FOR,STATUS•STA, 
-ENDIF IOSTAT=IOS,ERR• 0) 

76 



c 

c 
c 

GO TO 999 

20 CONTINUE 
Failed to open file. 

WRITE16,•l ' COULD NOT OPEN FILE NAMED: ',FNM 
WRITE 6, • ' FORTRAJ; 1/0 STATUS: ', IOS, ' (SEE FORTRAN MANUAL) ' 
IF(ST .EQ.'NEW'l THEN 

lmITE ! 6 L • ) ' txl'ECTED TRE NAME OF A NEW FILE. 1 

ELSE IF S~A.E .'OLD' TBEN 
WRITE 6,•J 9 EXPE~D 'I'B1: NAME OF AN EXISTING FILE.' 

END IF 
WRITE!6,•l 'TRY AGAIN. ENTER REVISED FILE NAME.' 
WRITE 6,* ' ITO STOP PROGRAM EXECUTION, PRESS ONLY ENTER)' 
WRITE 6 • I 

GO TO 16 
User termination. 

100 STOP'User Termination' 

c 901 FORMAT(AIS) 
901 FORMAT(A 
999 RETURN 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

END 
SUBROUTINE OPNCTL(U,FNM,ACC,RL,FOR,STA,MSG) 

DESCRIPTION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Open a data file containing airflow element control values. 
For uae with named files (atatus cannot• SCRATCS). 
Be careful with the length of the integer variables. 

DECLARATIONS **************************************************** 

In8ut: 

FNM 
ACC 
RL 
FOR 
STA 
MSG 

Local: 
NUE 

- unit number of file to be opened. 
name of file (su~plied b¥ user ). 

- access ('SEQU£NT~Al' or DIRECT '). 
- record length (for direct acce6s !ilea 

format ('FORMA1TED' or 'UNFORMA'ITED'). 
status ('NEW' or 'OLD' or ' UN1'NOWN'). 

- message to user. 

- (0 =no user entry). 

INTEGER U, RL, !OS 
INTEGER NUE 

CHARACTER' ( *) FNM, ACC, FOR, STA, MSG 

only). 

C CODE •••••****************************************************••~ 
c 

FNM='AFE.CTL' 
10 CONTINUE 

IF(ACC . EQ.'SEQUEN'IIAl') THE!i 
0PEN(UR I T=U,FILE=FNMLACCESS=ACC

6
FORM=FOR,STATUS• STA, 

IOSTAT=IOS,ERR=<O,RECL=lOO ) 
ELSE 

OPEN(U!iIT=U,FILE=FNMLACCESS=ACC,RECL=RL,FORM=FOR,STATUS=STA, 
IOSTAT=IOS,ERR=<O ) 

END IF 
GO TO 999 

C Failed to ope~ fi~e. 
20 CONTINUE 

c 

WR ITt:1 6 , ' ! ' COULD NO'r OP£~ F!LE NIJ'..ED: ' ,FNX 
WRITE 6 , .· ' FOR'.:'AAK l / 0 STAT:JS : ' ,lOS , ' (SIT FORTRAN MA!'UAL )' 
IF IST . EO.'NEW ') THE~ 
~!TE! 6,•J , tXJ>ECTED THE NA/l..E or A Nt:W FU.E . ' 

ELSE IF STA . . 'OLo• THE~ 
WR I TE 6 • • ) E9 EXP£d-ED THE NAl'.E or AN £X ] Sl'I NG r ILE . • 

ENOlF 

WRITE 6, •· ' ITC STO.P PROGRAM EX£C;JTJO!i, PRESS O!iLY ENTER)' 
WR I TE 6 , • ' 

WR l'I'El6 ,•l 'TRY AGll JN. ENTER REV;SED Fll.E !illl'.£.' 

WRI TE 6 9 l I ' I , MSG . I 

CALL TRG£T FNM,NUE 
IF ( NUE.EQ.O GO TO loo 
GO TO 10 

User termination . 
100 STOP'User Termination' 

c 
c 901 

Cll)J 
999 

c 

FORMAT(A\S) 
F'ClRMl\'T'(I\ 
RETURN 
END 
REAL FUNCTION RELCON(ANUM,EFLAG) 

C DESCRIPTION **********************••••••************************* 
c 
~ Convert character string "ANUM" to a real nwnber. 

C DECLARATIONS **************************************************** 
c 
c 
c 

c 

COMMON /UNITS/ UB,U9,Ul0 

INTEGER U8,U9,Ul0 

INTEGER EFLAG, I, J, MINUS 
REAL MULT, RNUM 
LOGICAL O, E 
CHARACTER ANl1M* ( *), TEST' 16 

C CODE ************************************************************ 
c 

DATA TEST I 'eE.-• 0123456789' I 
RELCON = 0.0 
MINUS • l 
MULT c 1. 
RNUM = 0.0 
D • .FALSE. 
E • .FALSE. 

c Proceaa each character until a blank. 
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I 

r . 

r 

L. 

I 
L 

l~ 

~ 

c 

c 

c 

c 

c 

c 

c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

10 

20 

30 

40 

50 

60 

70 

BO 

DO 80 J=l LEN(ANUM) 
I. INDEX(T£ST,A11UM[J:J)) 
IF(I-61 10 100 20 
00 TO 70,~0,36,40,60), I 
GO TO 20 

Add 
RNUM • RJllUM*lO+CI-71 
IF(Dl MULT • MUl.T*lO. 
GO TO 80 

digit to number. 

IF(D .OR. E) GO TO 120 Rote decimal point 
D • .TRUE. • 
GO TO 80 

Note minu• aign. 
IF,J.EO.l) GO TO 50 
IF ~iJ-l:J-l).E8.'E'! GO TO 50 
IF ANUH J-l:J-1).E .'e' QO TO 50 
00 TO 1 0 
MINUS • -1 
GO TO 80 

llote plua sign. 
IF!J.EQ.l) GO TO BO 
IF ANUM!J-l:J-l!.E8.'E'! GO TO 80 
IF AN1JM J-l:J-1 .E .'e' 00 TO 80 
GOTOlO 

Begin exponent. 
IFLI.EQ.OJ 00 TO 120 
IF E 00 1'o 120 
RE c6N • REAL(RNUM*MillUS)/MULT 
MINUS • 1 
RNUM c 0.0 
D • .FALSE. 
E • .TRUE. 
CONTINUE 

Finieh calculation of nwnber. 
100 EFLAG c 0 

IF(E) 00 TO 110 
REtCON = REA1(RNUM*MINUS)/MULT 
GO TO 999 

110 RELCON • RELCON*lO.**(RNUM*MINUS) 
GO TO 999 

120 

999 

Error JDeesagee. 
CALL ERROR2('Invalid number (RELCON): ',ANUM,2) 
EFLAG = 1 
RETURN 
EN;) 
SUBROUTINE RELDIS(R,M,ANUM,L) 

DESCRIPTION **************************•************************** 

Convert real R to character etring ANUM(l:L) for display. 

DECLARATIONS **************************************************** 

In~ut: 
- real (single precision) number. 

number of significant digits in result. M 
Output: 
ANU~ - character string with number beginning at 1. 
l - last position of nwnber in ANIDI. [ANUM: l:L)] 

Local: 
LFC - positior. of first character in ANUJ'.. 
LDEC - position of decimal point in ANUM. 
LEXP - position of "E" in ARUM. 
LSIG - position of last significant digit in ANUM. 
EXPT - value o~ the exponent in ANUM. 
DECML - .TRUE. if decimal point has been written. 

INTEGER M 
£~~~ ~EC~C, LDEC, LEXP, LSIG, EXPT, I, EFLAG 

REAL R 
CHARACTER•(•) 
CHARACTER*10 

ANUM 
FORM 

c CODE •••• JI/ " •••••••••••• * ••••• II •••••••••• * .. Ill " •• • , ......... II • " - • * * •• -
c 

IF(LEN(ANUM).LT.30) CALL ERROR('Short •tring (RELDIS)',3) 
I c M-1 
CALL INTDIS(I ANUM,L) 
FORM• '(1P~36.•//ANUM[l:L)//')' 
WRITE(ANUM,FMTcFORM) R 
I c 0 

10 I • I+l 
LF~Fi~UM(I:I).EQ.' ') GO TO 10 

12 I • I+l 
LD~~(~¥M(I:I).NE.'.') GO TO 12 

14 I c I+l 
LE~(~~(I:I).NE.'E') 00 TO 14 

16 I • I-1 
IF(ANl.JM(I:I).EQ.'0') GO TO 16 

LSIG "' I 
EXPT • INTCOlliANUHCLEXP+l:30),EFLA~) 
IF(EXPT.LT.-4 GO 1'0 30 
IF(E.XPT.GE.M+ J GO TO 30 

c Di•play number in normal format. 
DECML • .FALSE. 
L • 0 
IFCANUM(LFC:LFC).EQ.'-') THEN 

t "' L+l 
ANUM(L:L) • '-' 

END IF 
IFCEXPT.LT.O) THEN 

:!. • L+l 
AllUM(L:L) • '0' 
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c 

c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

L = L+l 
~~L~L:TRu~:' 

END IF 
20 CONTINUE 

EXPT " EXPT+l 
IF(EXPT.GE.O) GO TO 22 
L " L+l 
ANUM(L:L) " '0' 
GO TO 20 

22 CONTINUE 
L • L+l 
ANUM(L:L) • ANUM(LDEC-l:LDEC-1) 
I " LDEC+l 

24 CONTINUE 
..:xPT • F.XPT-1 
IF(EJCPT.aQ.0) 'l'Hl>N 

L • L+l 
ANUM(L:L) • '.' 
OECHL • • TRut . 

BND IF 
IF(l.GT.LSIGl TBl:N 

lF(DECl'!L) CO TO 999 
L • L•l 
ANUM(L:L) • '0' 

ELSE 
L • L+l 
ANUM(L:L) • ANUM(I:I) 
I • l+l 

END IF 
GO TO 24 

30 CONTINUE 
Display number in exponential format. 

L = 0 
00 32 l"LFC,LSIG 

L = L+l 
ANUM(L:L) "ANUM(I:I) 

32 CONT!NUE 
DO 34 I•LEXP,30 

L = L+l 
ANUM(L:L) "ANUM(I:I) 

34 CONT!NUE 

999 RETURN 
EN:: 
SUBROUTINE RELGET(MSC,RDEF,RMIN,RMAX,RUNK,R) 

DESCRIPTION ***************************************************** 

Interactive input processor for a real value. 
Print message plus reinimurr., maximum, and default values. 
Read user input; treat carriage return as default value. 

DECLARATIONS **************************************************** 

Input: 
MSG 
RDEF 
RMIS 
RMAX 
RUl'il'. 

- messa~e to be printed. 
defat.:. .... t va l ue. 

- minimum value. 
- maximum value. 
- unde!ined value. 

Outpu-::.: 
R - real value. 

Local: 
NUE 
EFLAG 
ANUM 

- (0 =no user input). 
1 indicates improper real. 
user input character string. 

INTEGER I, LO, L~, LX, 
REA.: R! RDEF, RMIN, 
CHARACTER• •) MSG 
CHARACTER' 0 ANUM 
CHARACTER' ) O CD, CN, ex 

EFLAG , NUE 
RMAX, RUNK 

C CODE ********************************************************•-•-
C 

c 

1 ~ 0 

ID
RMIN.E~.RUNKl I = I+l Rlo\A}( .E . HUNK 1 = J+2 
RDEF.E .RUNK I = I+4 
L RELO SlRD£ ,6,CD,LDl 

CALL RELDIS RY.IN,6,CN,LN 
CALL RELDIS RMAX,6,CX,LX 

10 CONTINUE Print message and r•ad uaer •ntry. 

c 901 
901 

IF(MSG.llE.' ') WlUTE(6,901)' ',MSG,'' 
FORMAT(A\$) 
FORMAT(A 

c 

GO TO (ll\l2,13il4,15,16,17), I 
WRITE(6, • ' [M N = ',CN( l:LNI,' MAX s ',CX(l:LX), 

- ' detault s ',CD l:LD),'J ' 
GO TO 17 

11 WRITE(6,•) ' [MAX= ',CX(l:LX),' DEFAULT• ',CD(l:LD),'] 
GO TO 11 

12 WRITE(6,*) ' [MIN= ',CN(l:LN),' DEFAULT• ',CD(l:LO),'] 
GO TO 11 

13 ~!~(~;*) ' [DEFAULT s ',CD(l:LD),'] 

14 WRITE(6,*)' [MIN" ',CN(l:LN),' MAX• ',CX(l:LX),'} 
GO TO 11 

15 ~I~(~;*l ' (MAX= ',CX(l:LX),') 

16 WRITE(6L*) ' [MIN= ',CN(l:LN),') 
17 coNTrnu1:. 

CALL STRGETIANUM,NUE) 
IF(NUE.EQ.O GO TO 30 

Decode and test user enLry. 
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r 

r 
r 

r 

I 

l 

.. 

c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

c 

R • RELCON(ANUM,EFLAG) 
IFlEFL.AG.EQ.ll GO TO 10 
IF RMIN.EQ.RUNKl GO TO 20 
IF R.GE.Rli!IN) GO TO 20 
WR TE(66•) '8UMBER :roe SMALL' 
GO TO 1 

20 CONTINUE 
IF!RHAX.EQ.RllNKl 00 'I'O 999 
IF R.LE.RlilAXl GO TO 999 
WR TE(66•) 'flUMBER :rC>O LARGE' 
00 TO 1 

JO CONTINUE 
lFiRDiJi~FEQ.RUNJli:) CO 'I'D 10 

999 RETURN 
END 
SUBROUTINE STRGET(A,NUl:) 

DBSCRIF.l'IOR •**************************************************** 

Qet character data from interactive input file. ThiB i• a likely 
place for machine dependencie•: On CDC computer•, an empty record 
l• conaidered an end-of-file. 

DECLAPATIONS **************************************************** 

oukput: 

NUE 

COMMON 

- uaer input (character etring). 
- (0 •no uaer input). 

/UNITS/ U8,U9,Ul0 

INTEGER U8,U9,Ul0 

INTEGER NUE 
CHARACTER A*(*) 

CODE ************************************************************ 

NUE • 1 
READ(*,FMT•901) A 

IF(A.EQ.' ') NUE c O 
901 FORMAT(A) 
999 RETURN 

END 

Teet !or no user input. 
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FILE: GETDAT.FOR 

CSNOAR 
c 

c 

c 

1111 

c 
c 

c 

COMMON /UNITS/ ue
6
u9,Ul0 

INTEGER U8,U9,Ul 

COMMON /AFl/ FIRST,CTLEnd 
LOGICAL FIRST,CTLEnd 

COMMON /SOY/ STDYRPT 
LOGICAL STDYRPT 

COMMON /LST/ LIST 
INTEGER LIST,NUELNZSTfNFTST,~rEST,NBIISMT,NBOUT,NSBSMT,NSOUT 
INTEGER JUNK,JDi::F,JM N,JMAX 

CBARACTER•20 FILENM, FLNMIN 

U8 • 0 
U9 .. l 
UlOc 2 

JUNJP( - 999 
HUE = l 
LIST "' 0 
FIRST c .TRUE. 
CTI.End • .FALSE. 
STDYRPT• .FALSE. 

Open files. 

CALL OPENFL(U8,FILENM,'SEQUENTI~~lIOSL'FORMATTED!..t.'OLD', 
' ENTtR NAME OF AIRFLOW Cl:iAIUICTExISTICS INPUT FILE: 

HUE) 
FLNMIN • FILENM 
JDEF = LIST 
JMIN = 0 
JMAX = 4 

CALL INTGET(' Enter airflow data OUTPUT CONTROL parameter', 
JDEF,JMIN,JMAX,JUNK,LIST) 

JDEF = l 
JMIN = l 
JMAX c 25000 
CALL INTGET(' Enter HOUSE network BASEMEN': NODE number', 

= 9 
= 1 
= 25000 

JDEF,JMIN,JMAX,JUNK,NlillSMT) 
JDEF 
JMIN 
JMAX 
CALL INTGET(' Enter HOUSE network OUTDOOR NODE number' , 

JDEF 
JMIN 
JMAX 
CA!.l 

JDEF 
Jl'!IN 
JMAX 
CALL 

= 779 
= l 
= 25000 

JDEF,JMIN,J.MAX,JUNK,NHOUT) 

INTGET(' Enter SOIL network BASEMENT 
JDEF,JMIN,J.MAX,JUNK,NSBSMT) 

= 760 
= l 
= 25000 
INTGET( ' Enter SOIL network Ctr:'DOOR 

JDEF,JMIN,JMAX,JUIIB,NSOl'T) 
JDEF = 781 
JMIN = l 
JMAX = 25000 

NODE number' , 

NODE number' , 

CALL INTGET(' Enter NEW starting NODE number', 
JDEF,JMIN,JMAX,JUNf.,NZST) 

JDEF z 609 
JMIN .. l 
JMAX .. 5000 
CALL INTGET(' Enter NEW starting CHARACTERISTIC number', 

JDEF,JMIN,J.MAX,JUNK,NFTST) 
JDEF = 2101 
JMIN = l 
JMAX = 50000 
CALL INTGET(' Enter NEW 6tarting ELEMENT numbe~ · . 

JD£F,JMIN,J'MAX,JUNK,NFEST) 
1! (LlST.GE . ll then 

CALL FILEl NF(lRCODE,'R£CFM ' ,'F'. 1 'LRECL'L13 ~.'BLKSIZE' ,132 ) 
CALL OPENFL( U9LFILENM,'SEOUENTIA!.',IOS,'YORl'.ATI'ED' ,'NEW', 

' t:NTER NAME OF AIRFLOW DATA OUTPUT FILE: ' , 

~ie(U9,900l FLNMIN 
write(U9,901 FILENM 

End if 

OPEN lli,FILE='LOUTl.OUT',STATUSc'UNKNOWN'L 
OPEN 4,FILE*'LOUT2.0UT',STATUS='UNKNOWN' 
OPEN 5 FILE='LOUT3.0UT',STATUS='UNKNOWN' 
OPEN 16.Lf.ILEc'FLOWELEM.OUT',STATUS='~ ') 
CALL ·niER 
CALL GETDAT{llUBSMT,NHOUT,N5BSM'l',liSOUT,NZST,N.F'TST,Nl'EST) 
WRITE 13,13001 0 WRITE 4,1300 0 

~l~l 15,1300 0 
Cl.OSE 4 
CLOSE 5 
CLOSE 1 ) 

If (LIST.GE.l) CLOSE(U9) 
CLOSE(U8) 
FIRST = .TRUE. 

900 FORMAT~//,'INPUT DATA FILE : 1

6
A20

1
/) 

901 FORMAT 'OUTPUT DATA FILE: ',A2 ,// 
1300 FORM>. (Il) 

End 
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Cc=========================------• SUBROUTINE Weather ------ •===••••••=•=======••=•~===••= WEATHER 

c-----------------------------------------------------------------------
c----- Developed by Craig Wray •.................•.................. 
C January 19B9 

c-----------------------------------------------------------------------c--o. o DATA SPECIFICATIONS 6 COMMON STORAGE 
c-----------------------------------------------------------------------
C$INCLl1DE WTHR.INC 
C$INCL11DE WTHRD. INC 

c 

c 
c 

COMHOr; /AFl/ FIRST~End 
LOGICAL FIRST, 1..~.i..End 

REAL REL CON 
INTEGER INTCONFYear 

~=~R~i6~1 S~NG 
C'RARACTER•eo WORD 

COMMON /UNITS/ UB,U9,U10 

INTEGER UB,U9,U10 

Character CNm•6,Xtn•J,YNm•2 

CHARACTER* 1 AHL 

~ 

c-----------------------------------------------------------------------c--1. o NAME INPUT FILE 
c --------------------- ----------~--------------------------------------

50 
100 
900 

1700 
1800 
1900 

READCU8,900) STRING 
K • 0 
CALL GETWRD(STRING,K WORD ) 
Sti1on • INTCONCWORD,fl..AG) 
CALL GETWRD (STRI NG,K,WOIU'> ) 
St.Day ,. INTCOti(WORO,FLAG) 
CALL GETWRD(STRING,K,WORD) 
St.Hr c INTCON(WORO,FLAG ) 

R.EAD (UB ,900 ) STRI NG 
K E 0 
CALL GETWRD (STRlNG, K,WORO I 
End.Mon • IN'l'CONCWORO,FLAG 
CA.LL GE'!WRD STR1NG,K,WORO 
EndOay c I~CON( WORO,FLAG 
CA.LL GENRD (STRl NG,K,WORD 
EndHr c lNTCON CWOR:),FLAG) 

Re!ld(US , 50 ) Yr 
Raad ( uB,100 ) Ci t.y 

WRITE 13,1700 1 STMON,ST!ll\Y,STHF 
WRITE 3, l?OC ENDMON,ENDDllY,ENDHR 
WRITE 3, 1800 YR 
WRITE 3, 1900 CITY 

FormatlA4) 
Format 1120) 
FORMAT F.) 
FORMA,!l2,1X,I2,1X,I2) 
~"ORMAT M) 
FORMAT 1114) 

RETURN 
END 

C------------------------- - -------------------------------------- GETDllT 
SUBROUTINE GETDAT(NHBSMT,NHOUT,NSBSMT,NSOUT,NZS~,NFTST,NFEST) 

c 
C DESCRIPTION ••••••••••••••••************•••••******************** 
c 
c Read the airflow data file. 
c 
C DECLARATIONS **•************************************************* 
c 
c NAFP - Number of airflow element parameters atored. 
C Airflow element data 

c 

c 

c 

c 
c 

INTEGER HAXAFE 
PARAMETER (HAXAFE c 3200) 

COMMON /AFEDAT/ AFELNK!2 ,MAXAFE) ,AFEHT( 2,MAXAFEl ,AFEPTRIMAXAFE), 
- AFECTL HAXAFE) ,Azm(MAXAFE) ,ETYPi:(MAXAFE , 
- TCls,B t 

INTEGER AFELNK1 ~EPTR1 ETYPE,TCls REAL AFEHT,Al'"ECTL,Azm,BBt 

COMMON /CTLAFE/ NoCtl(MAXAFE),CtlSl(MAXAFE,2),Ctll(MAXAFE,2) 
~:;rGER Nog~iiCtlSl 

Airflow element parameters 
INTEGER MAXAFT 

PAR>JotETER (MAXAFT s 650) 
INTEGER MAXAFP 

PARAMETER (MAXAFP s 3300) 

COMMON I AFEP AR/ AFENDX ( MAXAFT) , AFEP AR ( MAXAFP ) , AFTMAP ( MAXAFT) 
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c 

c 

c 
c 
c 
c 

c 

c 

c 

INTEGER AFENDX,AFTMAP 
REAL AFEPAR 

COM1'10N /LST/ LIST 
COMMON /CONTRL/ PBfACNVG1,ACNVG2LACNVG3,AMAXIT,DPMAX, 

- NO NIT,NAFET,NAF~,NZON 

INTEGER LIST, AMAXIT, NOINIT, NAFET 
INTEGER NAFE,NZON 
REAL PB, ACNVGl, ACNVG2, ACNVGJ, DPMAX 

COMMON /UNITS/ UB,U9,U10 

INTEGER UB,U9,U10 

Zone (airflow node) data 
IN'l'EGER MAXZON 

PARAMETER . (MAXZON • 1000) 

COMMON /ZOKL/ZTYPE(MAXZONl ,PZ(MAXZONl ,TZIMAXZON) ,BZ(MAXZON), 
- ATYPE(MAXZON ,ZONMAP(Ml>.1cZON 

INTEGER ZTYPE,ATYPE,ZONMAP 
DOUBLE PRECISION PZ 
REAL HZ, TZ 

REAL REL CON 
INTEGER INTCON,J,MI,MOUT 
E~~R;i6~' ~TR~NGFLAG, NAFP, E 
CHARACTER•eo WORD,COM1'1ENT 
INTEGER JUNK,JDEF,JMIN,JMAX 
INTEGER NZST,NFTST,NFEST,NHBSMT,NBOUT,NSBSMT,NSOUT 

C$INCLUDE WTHRD.INC 

c 
C CODE ****************•******************************************* 
c 

NAFP = 0 
NAFET = 0 
NAFE = 0 
NZON = 0 
JUNK = 999 

c ••••••••••• Read building site terrain class and building height. 
~~bUB,900) STRING 

CALL GETWR::l(STRING,K,WORD) 
TCls = INTCON(WORD,FLAG) 
~bUB,900) STRING 

WRITE 3,2200 BHT 

CALL GETWRDlSTRING,K,WORD) 
BHt = RELCON(WORD,FLAG) 
WRITE l3,2100l TCLS 

IF(LIS,.GE.3) WRITE(U9,907) 'ICle 

~ •••••••••••••••••••~•~·~·~··•K••••••··~· Read zone data: 
c type(ambient,known prese.) 1 height, temperature, pressure. 

IF(LIST.G£.3) WRITE(U9,901) 

NZON=NZST-1 
10 CONTINUE 

~~bUB,900) STRING 

CALL GETWRD(STRING,K,WORD) 
I = INTCON(WORD,FLAG) 
IF (I.EQ.Nf!BSMT) THEN 

ZONMAP(I)=NS!lSM:­
GO TO 10 

END IF 
IF (I.EQ.NHOUT) THEN 

ZONMAP (I) =NSOUT 
GO TO 10 

END IF 
IF (I.LE.OJ GO TO 20 
NZON = NZON+l 
ZONMA.P(l) " NZON 
IFCNZON.t:T.MAXZONl CALL ERROR(' Parameter HAXZON too a.mall' ,3) 
C~L GETWRD!STRlNt:,K\WORD) 
E " INT~ON WORD, FLAG 
ATYPE NZON " E 
CALL bE {STRINC,Jt(WORD) 
N e INT~ON WORD 1 FLAG/ 
ZTYPE NZON e N 
CALL bE [STRING , K,WORD) 
BZ( .NZON) • IU:LCON(WORD

6
FLAG) 

CA!.L GE1'1RO{STRING,X,W RDl 
T~(N~ON) • A.ELrON(WOR~,FLA\>) 
CALL GE'l'WR.O(STRlNG,X,WOJUll 
PZCNZONl = RELCON(WORD,FLAC) 
CA!.L GE'l'WRl(STRING,X,WORD) 
COMMENT • WORD 
WRITE(J,1000) NZON,ATYPE(NZON) ZTYPE(NZON)L __ _ 

BZ[NZON),T2(NZONl 1 PZ(N20N) tOl'll'll:;NT 
IF(LIST.GE.3) WR1TE(U9,902) NZ6N,A1'YPE~NZON~IZTYPE~NZON), 
GO TO lO BZ(NZON),T (NZO ,PZ(N ON) 

20 CONTINUE 

c ********************************** 
IF(LIST.GE.3) WRITE(U9,903) 

RAFET=NFTST-1 
30 CONTINUE 

Raad airflow element parametera: 
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c 

r-

r ~ 
c 

c 

32 

r 
c 

f 35 

36 

c 

41 

42 

c 

l 
c 

" 

•5 

46 

c 

Read first line. 
READ(UB,900) STRING 
IF(LlST.GE.3) WRITE(U9,904) STRING 
It • 0 
CALL GETWRO [ STRI Ng t It< WORD) 
I c IRTCON(WORD FLAG) 
IF[I.LE.Ol 00 ro 100 
N.AFET • NAFET+ 1 
IF[HAFET.GT.MAXAFT) CALL EAAOR(' Parameter HAXAFT too Hlall',3) 
AP'l'MAP[Il • NAFET 
CALL G~(STRIN~ll'::lWORD) 
I • IRTCON(WORD FWIG 
IP(KAFP•lO.GT.KAXAFP 

- CALL ERROR(' Para.a>eter MAXAFP too •mall',3) 
RAF'P • RAFP+ l 
AFERDWNAFET I • JllAFP 
AFEPAR NAFP) • I 
M • p 
MI • M 

Read remaining data. 
IF (l.BQ.Ol THEN . 

CALL GE'l'WRl[STRING,lt,WORD) 
COMMENT • WORD 
WRITE (41.1200) NAFET,I,COMMENT 

ELSE IF(I.E~.l) THEN 
Power law r••i•tance. 

DO 32 flcl 4 
CALL GETWRD(STRING,lt,WORD) 
M • M+l 
AFEPAR[M) ,. RELCON(WORD,FLAG) 
CALL GtTWRl[STRING,lt,WORD) 
COMMENT ,. WORD 
WRITE (4,1210) NAFET,I,(AFEPAR(HOUT),MOUT•(MI+l),M), 

COMMENT 
ELSE IF(I.EQ.2) THEN 

Duct element. 
DO 35 N•l,4 

CALL GETWRD(STRING,lt,WORD) 
M = H+l 
AFEPAR[M) ,. RELCON(WORD,FLAG) 

READ(UB,900) STRING 
IF(L!ST.GE.3) WRITE(U9,904) STRING 
JP( .. 0 
DO 36 N=l,4 

CALL GETWRD(STRING,lt,WORD) 
M ,. M+l 
AFEPAR(M) • RELCON(WORD,FLAG) 

M = M+l 
AFEPAR[M) ,. AFEPAR(NAFP+4)/AFEPAR(NAFP+2) 
M c M .. 1 
AFEPAR(M) = AFEPAR(NAFP+l)/AFEPAR(NAFP+2) 
M ,. H+1 
AFEPAR(M) ,. 1.14 - 0.868589•LOG(AFEPAR(NAFP•9)) 
H ,. M+1 
AFEPAR(M) = AFEPAR(NAFP•ll) 

ELSE IF(!.tQ.3) THEN 
Doorway element. 

DO 41 N=l,4 
CALL GE'l'lo'RD(STRING,K,WORO) 
M = M+l 
AFEPARIM) ,. RELCON(WORD,FLAG) 
CALL GETWRl(STRING,K,WORD) 
COMMENT = WORD 
WRITE (4,1230) NAFET,I,(AFEPAR(MOUT),MOUT•(MI+l),M), 

COMMENT 
MI = M•l 
READ(UB,900) STRING 
IF(L!ST.GE.3) WRITE(U9,904) STRING 
It .. 0 
DO 42 N=l 4 

CALL GETWRo(STRING,K,WORD) 
M • M+l 
AFEPARlM) = RELCON(WORD,FLAG) 
WRITE 4,1235) (AFEPAR(MOUT),MOUT•MI,M) 

ELSE IF ( I. Q. 4) TH!:N 
Constant flow rate. 

CALL GETWRD(STRING,K,WORO) 
M ,. M+l 
AFEPAR(Ml ,. RELCON(WORD,FLAG) 

CALL Gt'rWRl[STRING,K,WORO) 
COMMENT • WORD 
WRITE (4,1240) ~~rJ.,(AFEPAR(MOUT),MOUT•(MI+l),M), 

ELSE IF(I.EQ.5) THEN 
Detailed fan element. 

DO 44 Rel 4 
CALL GETWRo(STRING,lt,WORO) 
M = M+l 
AFEPARIMl ,. RELCON(WORO,FLAG) 

READCUB,900) STRING 
IF(LlST.GE.3) WRITE(U9,904) STRING 
It • 0 
DO 45 N=l 6 

CALL GEMo(STRING,lt,WORD) 
M c M+l 
AFEPAR1Ml • RELCON(WORO,FLAG) 

DO 46 Ii• ,AFEPAR(NAFP+9) 
JIEAD(UB,900) S'I'RING 
IF(L!ST.GE.3) WRITE(U9,904) STRING 
It • 0 
DO 46 Jcl,S 

CALL GETWRD(STRING,lt,WORD) 
M " M+l 
AFEPAR(M) • RELCON(WORD,FLAG) 
CONTI NOE 

ELSE IF(I.EQ.6) THEN 
CALL GETWRD(STRING,~,wo~)8tant power fan element. 
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c 

c 

c 
c 
c 
c 

51 

52 

54 

55 

56 

100 

M c M+l 
AFEPAR(M} = RELCON(WORD,FLAG) 

ELSE IF(l.EQ.7) THEN 
Multirange resistance. 

DO 51 N=l,4 
CALL GETWRD(STRING,K,WORD) 
M = M+l 
AFEPAR(M) " RELCON!WORD,FLAG) 

DO 52 N=1,AFEPAR!NAFP+2) 
READ(US,900) S1'RING 
IF(LlST.GE.3) WRITE(U9,904) STRING 
K • 0 
DO 52 J•l,3 

CALL GETWRD(STRING,K,WORD) 
M • M+l 
AFEPAR!M) • RELCON(WORD,FLAG) 
CONTI NOE 

ELSE IF(I.EQ.8) THEN 
. Variable resiatance. 

DO 54 N=l 4 
CALL GETWRD(BTRING,K,WORD) 
M • M+l 
AFEPAR!M) • RELCON(WORDL~LAG) 
CALL Gt'rWRl!STRING,K,WO.IW) 
COMMENT " WORD 
WRITE (4,1280) ~rJ1 (APEPAR(MOUT),MJUT-(MI+l),M), 

MI • M+l 
READ(U8,900) STRING 
IF(LlST.GE.3) WRITE(U9,904) STRING 
K • 0 
DO 55 N=l 2 

CALL GETWRD(STRING,K,WORD) 
M • M+l 
AFEPAR(M) • RELCON(WORD,FLAG) 
WRITE (4,1282) (AFEPAR(MOUT),MOUT=MI,M) 

MI " M+l 
READ(US,900) STRING 
IF(LlST.GE.3) WRITE(U9,904) STRING 
K = 0 
DO 56 N=l,4 

CALL GETWRD(STRING,K,WORD) 
M = M+l 
AFEPAR(M) = RELCON(WORD,FLAG) 
WRITE (4,1284) (AFEPAR(HOUT),MOUT=HI,M) 

ELSE 
Element type error. 

IF ((LIST.LT.3) .AND. (LIST.GE.l)) WFITE(U9L904) STRING 
CALL ERROR(' Invalid airflow element type',~) 
M = M+l 
AFEPAR(H)=O.O 

END IF 
NAFP = M 
IF(NAFP.GT.HAXAFP) 

CALL ERROR(' Pararoeter HAXAFP too small' ,3) 
GO TO 30 

CONTINUE 
IF(LIST.GE.4) CALL DUHPVI('AFEN~X:' ,AF~ITTJX,NAFET,U9) 
IF(LIST.GE.4) CALL DUHPVR('AFEPAR:' ,AFLPl>.R,NAFP,U9) 

c ••••••••••••~•~•••********************A* Read airflow element data: 
c link 1, height 1, link 2, height 2, 
c pointer to parameters< surface azimuth, 
C lctl intervals, ctl times, ctl values. 

IF(LIST.GE.3) WRITE(U9,905) 
NAFE=NFEST-1 

110 CONTINUE 

c 890723 

~bUS,900) STRING 

CALL GETWRD(STRING,KcWORD) 
I = INTCON(WORD,FLAGJ 
IF(I.LE.0} GO TO 120 
NAFE = NAFE+l 
IF(NAFE.GT.MAXAFEl CALl ERROR(' Parameter MAXAFE too amall',3) 
CALL GETWRD(STRING,K,WORD ) 
AFELNK(l,NAfEl " ZON/olAP!INTCON(WORD,FLAG)) 
CALL GETWRDIS1"RlNG K WORD) 
AFEHT / !.t.. N_!~t l " RELC6N (WORD , FLAG ) 
CALL (.:t.·.rwKD (STRING, K, WORD) 
AFELNK ! 2, NM'E l • ZON1'!AP ( INTCON (WORD, FLAG) ) 
CALL G6TWRD!S'tll.lNG K,WOP.!>} 
AFERT! 2·, NA.FE l • REiCON (WOlU>,FLAG) 
CALL GETWRDlS'l'RING,K,WORD) 
AFEPTRlNAFE • IHTCON~ORl'.>.LfU.Gl 
AFEPTR NAFE = AFTMIU' AFEPTK(llAtE)) 
CALL G TWRD STRING,!\ RD) 
Azm(NAFE) • RELCON(W6RDL~LAG) 
CALt GETWRD(S'l'RING K,WOKD) 
ETYPE(NAFE) • INTC6N(WORD,FLAG) 

CALL GETWRD(STRING,K,WORD) 
NoCtl(NA.Fi) ,. INTCON(WORD,FLAG) 
J=O 
CALL GETWRl(STRING,J\,WORD) 
COMMENT " WORD 
Do 150 I=l,NoCtl(NAFE) 

If (MOD~JL6).£Q.Ol then 
READ Uti,900) S'tll.ING 
K = 

End if 
CALL GETWRD(STRING,K,WORD) 
CtlSl(NAFE,ll = INTCON(WO!Ul,FLAG) 
CALL CETWRDISTRING,K,WORDl 
Ctll(NAFE,I = RELCON(WOR!l,FI..AG) 
J=J+l 

150 Continue 
I•NoCtl(NAFE)+l 
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r·~ 

( 

r, 

r 

( 

l 

120 

Ct1Sl(NAFE,I)~24 

IF(LIST.GE.3) WlUTE(U9,906l NAFE,AFELNK ( llNAFE) ,AFEHT( l,NAFE), 
AFELPIBC2 1 NAFtlLAFERT~2,NME ,AFEPTR(NAF£), 
AZM NM'E I £TY1>,t; NAFE , l!iOCTL NAFE) 

IF(LIST.GE.3) WRI~(U9L~08) (~Sl NAFfLI 
Ctll(NAF,t; li I•l RoCtl(N.v·E I 

WRITE( 5, 1100) RAFEJgJ:Lint~i liAFEl.AF£BTCliRAFE) L-
AFELNl'.( 2 N E LAFEfl'1'12LNAFE ,AFEP:i:.K(NAFE l, 
AZM NM'E . ,t; NAPE 110CTL NAFE , COKMEN'r 

WRITEf 5616006 1~s1~1f~rl 1 ttllj AFtf.~·r-~octl~~ J 
~I~ ii

6
400 ) NAFE, E ( ,RAFE ,AF (2, E),C 

CONTINUE 

900 FORMAT A) 
901 FORMAT /,8X,'N AMll TYP BZ TZ PZ') 
902 FORMAT' ZON:',3I4,2F8.3,F9.0) 
903 FORMAT /,BX,'l parameter•') 
904 FORMAT ' AFP: ',A) 
905 FORMAT /,BX,'I N - Bl H B2 T AZM TYP', 

- , NOCTL' I I TIHE:CTL') 
906 FORMATi' AFE:' 12I 4

1
Fe.J,I4,F8.3,I4,Fl2.5,I4,I6) 

907 FORMAT • TCls: ,14 
908 FORMAT 24 16 F6.3 /) 

1000 PORMA cxi , Jx,11,3x,11,JXLF8.S,3X,Fl3.8L~XfF6.2,T62fA40) 
1100 FORMAT( I4 I 2X, I462X, FB. 5, lX, I4, 2X,F8.5, ;o., ',2X,F5. , 2X .. I l, 2X, 

5 Il,2X,A4 l 
1200 FORMAT I4,lX, I 2,~62 A40l 
1210 FORMAT I4,2X,I2,2X,~(Ell.6E2,JXl,F5.3 T62 A40l 
1230 FORMAT I4 , 2XLI2L2X,2 (Ell. 6E2!3X ,6X,F~. 3 ,JX,FS . 3,T62,A40 ) 
1235 FORMAT 7X, 3 (~X t-6.4 ) 2X F6.4 
1240 FORMAT I4,2~,li,2X,£ l2.6t2 ,T 2 A40 l 
1280 FORMAT I4, 2X , I 2 , 2X, J C Ell. 6£2, 3:{q , FS. 3 ,T62,A40) 
1282 FORMAT 15X fb .4,8X,F6. 4 ) 
1284 FORMAT 7X l ) ( BX,f6.4 ) ,2X,F6 .4) 
1300 FORMAT ll 
1500 FORMAT A6 
1600 FORMAT 24 2X ,I2 ,2X , F4 .2 ) ) 
1700 FORMAT llllX,Il ,lX, I.l) 
18 00 FORMAT ! 4 
1900 FORMAT Al l 
2100 FORMAT 2X,Il) 
2200 FORMAT F4 .2l 
2300 FORMAT l3 ,4X, I3 ,4X,13 ,4X,I 4 l 
240 0 FORMAT 3X,l3,2X ,A2,El 4 . 9E2,lOX, Al , 2X,I2,3X,I2 , 3X,l2 ) 
25 03 FORMAT A3l 250 6 PORMAT A6 
25 07 FORMAT A7 
2506 FORMAT AB 
2600 FORMAT 3X,I 4 ,2X,A2,!J,' ,',I3,lX, A6 ) 
2650 FORMAT 3X,I 4 ,2X LA2,J3,' , ' , I3 , lX ,A9,El3.8E2 , 2( A3, El 3.8E2)) 
2700 FORM.AT A2,14 ,A lol 
2800 FORM.AT 2X,l4,lX,A3 ,A2) 
265 0 FORMAT Al) 
290 0 FORM.AT l 4 ,lX,A3 , El7 . 12E2) 
3000 FORMAT A2,ll,5X , AJ0l 
3100 FOR~AT F9 . 7, 10X , A30 
3200 FORM.AT A22 ) 
3300 FORMAT I 4 , A3,14,All) 
400 0 FORMAT 15,' l=',14, , ',14,' T=SIMP ',A40) 

RETURN 
END 

C---------------------------------------------------------------- DUMPVD SUBROUTINE DUMPVD(S,V , N,UOUT) 
c 
C DESCRIPTION ***************************************************** 
c 
~ Print the contents of the double precision "V" vector. 

C DECLARATIONS **************************************************** 
c 

c 
c 
c 

Cl I 
901 
902 

c 

INTEGER UOUT 
INTEGER N, l 
REAL•6 V(•i 
CHARACTER•(• S 

CODE *•********************************************************** 

WRITEiUOUT,90ll S WRITE UOUT,902 1v11),I=l,N) 
WRITE UOUT,901 
FORM.A ( lX, A ) 
FORMAT(lX,lP,5El5.7) 

RETURN 
END 

c---------------------------------------------SUBROUTINE DUMPVI(S,V,N,UOUT) ------------------- DUMPVI 
c 
c 
c 
c 
c 
c 
c 

c 
c 

DESCRIPTION ......................•..........•.............•...•• 
PRINT THE CONTENTS OF THE INTEGER•4 1"1'' VECTOR. 

DECLARATIONS ....................••..•.....................•..••. 
INTEGER UOUT 
INTEGER N, I, V(•) 
CHARACTER•(•) S 

CODE ************************************************************ 

86 



c 
WRITElUOUT,901} WRITE UOUT,902 

Cll WRITE UOUT1 901 
901 FORMA (lX,A) 
902 FORMAT(lX,1016) 

c 

s 
IVII),I=l,N) 

RETURN 
END 

C---------------------------------------------------------------- DUMPVR 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

Cll 
901 
902 

c 

SUBROUTINE DUMPVR(S,V,N,UOUT) 

DESCRIPTION ***************************************************** 

Print the cont•nta of the real "V" vector. 

DECLARATIONS •••••••••••••••••••••••••••••••••••••••••••••••••••• 
INTEGER UOUT 
INTEGER N, I 
JU:AI. V( •) 
CHARACTER•(•) 8 

CODE •••••••••••••-•••••••••••••••• -••••• •-•••••• • ••••••••• • •••11t•• • 

WRITE1UOUT,901l 8 WRITE UOUT,902 lVlI),I•l,N) 
WRITE UOUT1 90l 
FORMA (lX,A) 
FORMAT(lX,1P,5E15.7) 

RETURN 
END 

C$INCLUDE UTILGET.INC 
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FILE: UTILGET.INC 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

SUBROUTINE ERROR(HSG,SEVR) 

DESCRIPTION • • • • 1111111 
• • • *** * • • 111 • • • * * • *- **·*** • • • • • • • * * • •• • • • * • * * ** • • • • 

Simple error meaaage writer with fatal error termination. 

DECLARATIONS ••••••• •••••••••••••••••••••••*•••••••••••a•••*•*••• 
Input: 

MSG - .. aaage to be printed . 
SE'VR - error aeverity code. 

COMMON /IJflITS/ U8,U9,Ul0 

IRTEGER U8,U9,U10 

IRTEGER SE'VR 
IRTEGER I 
CHARACTER*(*) MSG 
CBARACTER*16 SEVER(0:3) 

CODE ***•*********************************************•*********• 

DATA SEVER I ' • • • NOTE • • • I ' ' • .•. WARNING · · -· ' ' 
' •• • SEVERE ••• I' , • •• FATAL .. • I I 

I • HAX(SE'VR, 0 ) 
I • MI N(I 3) 
WRl TElli • 1 .SEVER (I l WRITE us, ) SF"-'Eft(l) 
WRITE 6 l MSG • 
WR,I TE u9 ~ ) MSG 
I F( S . GE.3 } STOP 
RE'l'URN 
END 
SUBROUTINE ERROR2(HSGl,HSG2,SE'VR) 

DESCRIPTION •*••••••• •••1111 ••••••••••• •• ••••• ••• •••••••••••• •••• ••• 
Simple error message writer (2 messages) with !atal termination. 

DECLARATIONS **** 111 ****•*****•*******••*************************** 

Input: 
.MSGl 
MSG2 
SE'VR 

COMMON 

- !irst message to be printed . 
- second message to be printed. 
- error severity code. 

/UNITS/ U8,U9,UlD 

INTEGER UB,U9,Ul0 

INTEGER SEVR 
INTEGER I 
CHARACTER' (') 
CHARACTER'16 

HSGl, HSG2 
SEVER(0:3) 

CODE ****•******************************•*•********************** 

DATA SEVER I , *** NOTE ••• , ' ' *** WARNING ••• I, 
' •••SEVERE*** ', ' ***FATA:.*** ' I 

l a MAX !SEVR,O) 
I ~ Miil I 3 l 
WRITElli1 •1 SEVER{l) 
WRITE U~,l) SEVER l 
WRITE 61 'J MSGl , M~G~ 
WRITE U!I, ) MSG: ,MSG2 
IF!S . GE.3) STOP 
R£1'UR1' 
END 
SUBROUTINE GETSTR(UIN,A,NUE) 

DESCRIPTION *******'*****'*****************'***'****'**************'*** 

Get character data !rom batch input !ile. On CDC computers, 
An empty record is considered an end-of-!ile. 

DECLARATIONS *'********************************'**'**'*'*'**'***'*'*'****** 

Input: 
- unit number of input tile. UIN 

Output: 
- user input (character string). A 

NUE - (O ~no input). 

INTEGER UIN 
INTEGER NUE, Ii L 
CHARACTER A*!* 
CBARACTER*4 UN TNR 

C CODE ****************************************************'******** 
c 

NUE E l 
READ(UNIT•UIN,FMT•901,END=l0) A 
GO TO 999 

C End-o!-file. 

c 
c 

10 

901 
999 

NUE • 0 
I = UIN 
CALL INTDIS(I,UNITNR,Ll 
CALL ERROR2(' End-of-f le on UNIT ',UNITNR(l:L),2) 
~=(A) 
END 
SUBROUTINE GETWRD(STRING,~,WORD) 

DESCRIPTION •• • ••• ••• • -• ••••••••••••• • ••• • • •• ••• • •• • •••• • •• •• •••• 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

Get next ''WORD" from the "STRING" of characters. 
Words are separated by blanks or commas: WORDiWORDlWORD 

WORD WORD WORD or WORD, WORD, WORD ara 111 val d. 
or 

DECLARATIONS •••••••••••••••••••********************************* 

Input/Output: 
K - current position in "STRING". 

Local: 
LS 
L 
LW 

- maximum length of' "STRING". 
- currant posI ti on in ''WORD" . 
- maximum length of "WORD". 

COMMON /UNITS/ U8,U9,Ul0 

INTEGER U8,U9,Ul0 

INTEGER. K, LS, ~L LW 
CHARACTER•!•) WON), STRillG 
CBARACTER*1 A 

C CODE ************************************************************ 
c 

c 

c 
c 

c 

c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

WORD • ' ' 
LS • LEN(STRING) 
LW • LEN(WORD) 
L • 0 

10 CONTINUE 
K • 11.+l 

Skip blanks before the word. 

IF(K.GT.LSl GO TO JO 
A • STRING 11.:11.) 
IF(A.E9.' l GO TO 10 

IF(A.EQ. ,') Go TO 999 
Copy ''WORD" from "STRING". 

20 CONTINUE 

L = L+l 
IF(L.GT.LW) GO TO 40 
WORD(L:L) • A 

K ~ 1:+1 
IF(K.GT.LSl GO TO 50 
A • STRING K:K) 
IF(A.EQ . ' l GO TO 999 
IF(A.EQ.',' GO TO 999 
GO TO :ZO 

Copy character from "STRING" to ''WORD". 

Find aep11r11tor in "STRING". 

30 CALL ERROR(' Did not !ind expected value',2) 
GO TC 60 

40 CALL ERROR(' Word too long (parameter WRDLEN too short)',2) 
GO TO 60 

50 CALL ERROR(' Did not find end of word (blank or comma)',2) 
60 CONTINUE 

WRITEk6,•l STRING 
WRITE U9,l STRING 
CALL RROR/' Could not process the inF'.lt line listed al:>ove',3) 

999 CONTINUE 
RETURN 
END 
SUBROUTINE GETWRl(STRING,K,WORD) 

DESCRIPTION ************••-•************************************* 

Get next ''WORD" from the "STRING" of characters. 
Words are separated by blanks and/or commas: WORD,WORD,WORD. 

DECLARATIONS ************************************************•*** 

Input/Output: 
K - current position in "STRING" . 

Local: 
LS 
L 
LW 

- maximum length of "STRING". 
- current posi tior. in ''WORD". 
- maximum length of ''WORD". 

COMMON /UNITS/ UB,U9,Ul0 

INTEGER UB,U9,Ul0 

INTEGER K, LS, L, LW 
CHARACTER•(•) WORD, STRING 
CHARACTER•l Al 
CBARACTER•2 A 

C CODE ************************************************************ 
c 

c 

c 

c 

c 

WORD • ' 
LS = LEN(STRING) 
LW = LEN(WORD) 
L - 0 

10 CONTINUE 
K • K+l 

Skip blank• before the word. 

IF(K.GT.LS) GO TO 30 
Al • STRINGIJ(:JI.) 
IF(Al.E8.' l GO TO 10 
IF(Al.E .',' GO TO 999 

''WORD" from "STRING". 
A=STRING(K-1:11.) 

20 CONTINUE 

L • L•2 
IF(L.GT.LWl GO TO 40 
WORD(L-l:L £ A 

Copy 

Copy character from "STRING" to "WORD". 

Find aaparator in "STRillG". 
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I 

r. 

r-

I.. 

I 

c 

c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 
c 

K = K+2 
IF(K.GT.LSI GO TO 50 
A • STRING K-l:K} 
IF(A.E~.' 'l GO TO 999 
IF(A.E .', ' GO TO 999 
GO TO 0 

JO CALL ERROR(' Did not find expected value',2) 
GO TO 60 

'O ~i:c,E~OR(' Word too long (parlllll8ter WRDLEN too ahort)',2) 

50 CALL ERROR(' Did not find end of word (blank or comma)',2) 
60 CONTINUE 

~i~!~9*2 S~~~~G 
CALL tRR6R/' Could not proceaa tbe input line liated abova',l) 

999 CONTINUE 
RETURN 
END . 
IRTBGER FUllC'l'ION INTCON(ANUM,EFLAG) 

DESCRIPTION ***************************************************** 

Convert character string "ANUM" to an integer. 
The limiting values for ahort integers are +/- 32759; 
for long integers +/- 21'7'83649. 

DECLARATIONS **************************************************** 
INTEGER EFLAG, I, J, MINUS 
CHARACTER ANUM*(*), TEST*ll 

COMMON /UNITS/ U8,U9,Ul0 

INTEGER U8,U9,Ul0 

C CODE ************************************************************ 
c 

c 

c 
c 
c 
c 
c 
c 
c 

c 

10 

DATA TEST I ' +-0123456789' I 
INTCON E 0 
MINUS ~ l 
DO 40 J=l,LEN(ANUM} 

I = INDEXll'tSTL~UM(J:J)) 
IF(I.GT.3 GO •u 10 
GO T0(50, 0,20), I 
GO TO 60 
IF(INTCON.GE.3276) GO TO 70 
IN'tCON • INTCON•lO+(I-4) 
GO TO 40 

20 MINUS = -l 
30 IF(J.NE.l) GO TO 60 
40 CONTINUE 
50 CONTINUE 

60 

70 
80 

999 

INTCON = MINUS*INTCON 
EFLAG • 0 
GO TO 999 

Error messages. 
CALL ERROR2(' Invalid integer (INTCON): ',ANUM,2) 
GO TO 80 
CALL ERROR2(' Too many d i gits (INTCON): ',ANUM,2) 
EFLAG = 1 
RETURN 
END 
SUBROUTINE INTDIS(I,ANUM,L } 

DESCRIPTION ". " •••• ,._.._. ·-•••• · -· ...... - •••• ti ••••••• II!. 11 •"* •• II 4. ••**" .... 
Convert integer I to character string ANUM(l:L) for display. 

DECLARATIONS •••••-•••·· ~ ··-·•••••••~•·•••••-•••••••••••••••**••" 

INTEGER K, L, M, N, NN 
INTEGER I 
CHARACTER•(•) ANUM 
CHARACTER•10 DISP 

C CODE •••••••*•••••••••••••••••••••••*****•••••••••••••••*•******* 
c 

c 

DATA OISP I ' 0123456789' I 
IF(I.GE.O) THEN 

I'.. .. 0 
ELSE 

L • 1 
END IF 
N = ABS~Il 
JI. = LEN AfruM) 

10 CONTI UE 
IF(N.LT.10) THEN 

M • N 
N • 0 

ELSE 
NN • N/10 
M • 11-lO*NN 
N • NN 

END IF 
IF(K.LE.L) CALL ERROR{' String variable too abort (IllTDIS)',3) 
ANUM(Jt:Jt) .. DISP(M+l:H+l) 
K • K-1 
IF(N.GT.0) GO TO 10 

N • LEN(ANUM) 
IF(L.EQ.l) ANUM(L:L) = '-' 

20 CONTINut 
L = L+l 
K = Jl.+1 
ANUM(L:L) • ANUM(K:K) 
IF(K.LT.H) GO TO 20 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

c 

c 

RETURN 
END 
SUBROUTINE INTGET(M.sG,IDEF,IMIN,IMAX,IllNK,I) 

DESCRIPTION ***************************************************** 

Interactive input processor !or a •hort integer value. 
Print message plus minimum, maximum, and default values. 
Read user input; treat carriage return oe default value. 

DECLARATIONS ************************•*************************** 

In~~: 
IDEF 
IMIN 
IMAX 
IUNK 

- ine11age to be printed . 
default value. 

- minimum value. 
- maximum value. 
- undefined value. 

Output: 
I - Iln'EGER VALUE (IRTEGER•4). 

Local: 
RUE 
EFLAG 
ANUM 

- lo• no uaer input). 
indicates improper integer . 

user input character atring. 

INTEGER I
6 

IDEF, IMIN, IMAX, ItlNJ\ 
INTEGER L 1 L!'!L LX, J, EFLAG, HUE 
CHARACTER•(•) l'llSG 
CBARACTER*20 ANUM, CD, CN, CX 

CODE **•********************************************************* 
J c 0 

lli
IMIN.E~.IUNKJ J s J+l IMAX.E .IUNK J • J+2 
IDEF.E .IUNK J • J+4 
L INTO S!IDE , CD,LDl CALL INTDIS IMIN,CN,LN 

CALL INTDIS IMAX,CX,LX 
Print message and read uaer entry. 

10 CONTINUE 
IF(MSG.NE.' 'l WRITEf6 9011 MSG 
GO TO (llll2,13 1 14,1S,i6,1?J, J 
WRITE(6,• I [mln = ',CN(l:tNI' mr..x a ',CX(l:LX), 

- ' default = ',CD i:LD ) , ') ' 
GO TO 17 

11 gI~(~;·' I 

12 gr~c~;*l ' 

[max= ',CX(l:LX),' 

[min c ',CN(l:LN),' 

default c ',CD(l:LD),') 

default , I CD ( l : LD ) ' ' ) 

13 gI~(~? ·) ' [default "' ',CD( l:LD),') 

14 gI~(t;*'' [min= ',CN(l:LN),' max"' ',CX(l:LX),'J 

15 WJUTE[&L • )' [max= ',CX(l:LX),') 
GO TO ll 

16 WR ITE( 6, •) ' [min 
17 CONTHIUE 

' , CN ( l: LN), ' ) 

CAL~ STRGETIANUM,NUE) 
lF(NUE.EQ . O GO TO 30 

Decode 
I = INTCON(ANUM,EFLAG) 
IFiEFLAG.EQ.ll GO TO lo 
IF IMIN.EQ . IUNKl GO TO 20 
IF I.GE.lMIN) GO TO 20 
WR TE(66•J ' Number too small' 
GO TO l 

20 CONTINUE 
IFlIMllX.EQ.IUNKl GO 
IF I.LE.IMAX) GO TO 
WR TE(66•) ' Number 
GO TO 1 

30 CONTINUE 

TO 999 
999 
too large' 

IF(IDEF.EQ.IUNK) GO TO 10 
I = !DEF 

and test user entry. 

c 901 
901 

FORMAT(AlS) 
FORMAT(A 

c 

c 
c 
c 
c 
c 
c 
c 

c 

999 RETURN 
END 
INTEGER FUNCTION LENSTR(A) 

DESCRIPTION ***************************************************** 

Determine the location o! the last non-blank character in "A". 

DECLARATIONS ********************•******************************* 

i=ir=R;(•) A 

C CODE ************************************************************ e 

c 
c 
c 
c 
c 
c c 

DO 10 I•LEN(A),1,-1 
IF(A{I:I).Nl:.' ') GO TO 20 

10 CONT!NUE 
I • 0 

20 LENSTR • I 
RETURN 
END 
INTEGER FUNCTION NOYES(MSG) 

DESCRIPTION ***************************************************** 

Obtain a YES or NO response from the u•er; 0 • no, l • yes. 
To be called from an interactive program with the 
unit numbers !or the interaction lnpu~ and output !ilea. 
Be careful with the length of the integer variable1. 
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r 

l 

' , 

c 
c 
c 
c 
c 
c 
c 
c 

c 

DECLARATIONS •••••••••••••••••••••******************************* 

In~~: 
Local: 

- Message to user. 

NUE - (0 ~no user entry). 

CHARACTER• 1•) 
CHARACTER* A 
INTEGER NUE 

MSG 

C CODE ************************************************************ 
c 

10 VRITE(6,90ll ' ',MSG,' (Y/R)? ' 
CALL STRGET A,NUEJ 
IFll\.E~. 'Y' .OR. A.E8. 'y' l GO TO 20 
IF A.E • 'R' .OR. A.E • 'n' GO TO 30 
WR TE[ 6•) 'Valid raaponaes are: Y or y for YES, Norn for RO.' 
GO TO l 

20 NOYES • l 
GO TO 999 

30 ROYES • 0 
C 901 FORMAT(A1S) 

901 FORMAT{AJ 
999 RETURN 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

END 
SUBROUTINE OPENFL(U,FNM,ACC,RL,FO'R,STA,MSG,NUE) 

DESCRIPTION ***************************************************** 

Open a file; to be called from an interactive program with 
unit numbers for the interaction input and output files. 
For use with named files {status cannot• SCRATCR). 
Be careful with the length of the integer variables. 

the 

DECLARATIONS ...••.........•••...•••....••..•••....•....•....•... 
In8ut: 

FNM 
ACC 
RL 
FOR 
STA 
MSG 

Local: 
NUE 

- unit number of file to be opened. 
- name of file (supplied b¥ user}. 
- access 1'SEQutNTIAL' or DIREC~'). 
- record ength (!or direct access files 

format ('FORMA'l'TED' or 'UNFORMA'ITED'). 
statue ('NE'W' or 'OLD' or 'UNKNOWN'). 

- message to user. 

- [O =no user entry). 

INTEGER U, RL, IOS 
INTEGER NUE 

CHARACTER*(*) FNM, ACC, FOR, STA, MSG 
CHARACTER*80 FNMO 

only). 

C CODE **************•*************••••••••••••••••••••~*********** 
c 

c 

c 
c 

10 CONTINUE 
WRITE(6,901/ MSG 
CALL STRGE~)FNM,NUEJ 
IF(NUE.EQ.O GO TO 100 
FNMO=FNM 
FNM=FNMC 
IF(ACC.EQ.'SEQUENTIAL') THEN 
OPEN(URIT~U,FILE•FNMLACCESS•ACC,FORM~FOR,STATUS•STA, 

- IOSTAT=IOS,E!U\•~O) 
ELSE 

OPEN[UNIT=U,FILE=FNMLACCESS•ACC,RECL•RL,FORM•FOR,STATUS=STA, 
IOSTAT=IOS,E!U\=~D) 

ENDIF 
GO TO 999 

20 CONTINUE 
Failed to open file. 

WRITE16,•l ' Could not open file named: ',FNM 
WRITE 6,• ' FORTRAN I/0 status: ',IOS,' [See FORTRAN manual)' 
IF[ST .EQ. 'NEW'} THEN 

WRIT£!6,•J ' txpected the name of a new file.• 
ELSE IF STA.Er.'OLD' THEN 

WRITE 6,•J ¥ Expecfed the name of an existing file.' 
END IF 
WRITE!6,•! 'Try again. Enter revised tile name.' 
WRITE 6,• ' !To stop program execution, press only ENTER)' 
WRITE 6 • ' > 
GO TO i6 

User termination. 
100 STOP'User Termination' 

c 901 
901 
999 

FORMAT(Ac$) 
FORMAT(AJ 
RETURN 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

END 
SUBROUTINE OPNCTL(U,FNM,ACC,RL,FO'R,STA,MSG) 

DESCRIPTION ***************************************************** 

Open a data fi1e containing airflow element control valuea. 
For use with named files (atatua cannot• SCRATCH). 
Be careful with the length of the integer variables. 

DECLARATIONS **************************************************** 

Ingut: 

FNM 
ACC 
RL 
FOR 
STA 
MSG 

unit number of file to be opened. 
- name of file (supplied b¥ user}. 
- access 1'SEQutNTIAL' or DIREC1''). 
- record ength (for direct access files 

format ('FORMA'l'TED' or 'UNFORMATTED'). 
statue ('NEW' or 'OLD' or 'UNKNOWN'). 

- message to user. 

only). 
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c 
c 
c 

c 
c 
c 

c 

c 
c 

Local: 
Nl1E - (0 =no user entry). 

INTEGER U, .RL, 108 
INTEGER NUE 

CHARACTER*(*) FNM, ACC, FOR, STA, MSG 

CODE ************************************************************ 

f'NME'AFE CTL' 
10 CONTINUE 

IF (ACC. EO. 'SEQUENTIAL' ) THEN 
OPEN(U'RIT=U,FILE=FNM,ACCESS•ACC,FORM=FOR,STATUS=STA, 

- IOSTATcIOS,ERRz~O) 
BLSE 

OPEN(lrnfT•U,FILE•FNM,ACCESS•ACC,RECL•RL,FORM•FOR,STATUS•STA, 
- IvoTATcIOS,ERRz~O) 

END IF 
00 TO 999 

2 0 CORT I JlfUE 
Failed to open file. 

WRITE16•*! ' Could not open file named: ',FWM 
WRITE 6L• , FORTRAN 1/0 atatua: ',IOS,' (Sae FORTRAN lllAnual)' 
IFCST .LO.'NEW'l THEN 
~ITEl6L•) ' Expected the name of a new file.' 

ELSE IF STA.E .'OLD' THEN 
WRITA 6,*) 9 Expecfad the name of an existing tile.' 

END IF 
WR!TE16,*1 'Try again. Enter raviaed file name.' 
WRITE 6,• ' ITo atop program execution, pr••• only ENTER)' 
WRITE 6,• ' > 
WRITE 6 9 l? MSG CALL TRGET FNM,NUE 
IF(NUE.EQ.O GO TO loo 
GO TO 10 

User termination. 
100 STOP'Uaer Termination' 

c 901 
901 
999 

FORMAT(A\$) 
FORMAT(A 
RETURN 
END 
REAL FUNCTION RELCON(ANUM,EFLAG) 

c 
C DESCRIPTION ***************************************************** 
c 
c Convert character string "ANUM" to a real number. 
c 
C DECLARATIONS **************************************************** 
c 
c 
c 

c 

COMMON /UNITS/ U8,U9,Ul0 

INTEGER UB,U9,Ul0,MINUS 

INTEGER EFLAG, I, J 
REAL MULT, RNUM 
LOGICAL D, E 
CHARACTER ANUM*(*), TEST'l6 

C CODE **************************•••••************••-************** 
c 

c 

c 

c 

c 

c 

c 

c 

10 

20 

30 

40 

50 

60 

70 

80 

DATA TEST I 'eE.-+ 0123456789' I 
RELCON = 0.0 
MINUS = 1 
HULT = 1. 
RNUM = 0.0 
D = .FALSE. 
E • .FALSE. 

Process each character until a blank. 
DO BO J=l,LEN(ANUM) 

IE INDEX(TtST,ANUM(J:J)) 
IF(I-61 10 100 20 
GO TO 7o,7o,36,40,60), I 
GO TO 20 

RNUM = RNUM•lO+(I-7) 
IF(Dl M\ILT E MUtT•lO. 
GO TO BO 

Add digit to number. 

IF(D .OR. E) GO TO 
D • .TRUE. 

120 
Note decimal point. 

GO TO BO 
Note minua aign. 

IF!J.EQ.l) GO TO 50 
IF ANUMiJ-l:J-ll.E8.'E'l GO TO 50 
IF ANUM J-l:J-1 .E .'e' GO TO 50 
GOTOlO 
MINUS = -1 
GO TO BO 

Note plus sign. 
IFIJ.EQ.1) oo ro eo 
IF ANUJil J-l:J·l .E • 'E' GO TO BO 
IF ANUMIJ-l:J-1!.E8.•e•! GO TO BO 
GO TO l~O 

Begin exponent. 
IFII.EO.Ol GO TO 120 
IF E 00 to 120 
RE c6N s REAL(RNUM*MINUS)/MULT 
MINUS z 1 
RHUM = 0.0 
D • .FALSE. 
E • .TRUE. 
CONTINUE 

Finish calculation of number. 
100 EFLAG s 0 

IF(E) GO TO 110 
RELCON = REAL(RNUM*MINUS)/MULT 
GO TO 999 
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r· 

c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

110 RELCON = RELCON•lO.*•(RNUM*MINUS) 
GO TO 999 

Error messages. 
120 CALL ERROR2(' Invalid number (RELCON): ',AHUM,2) 

EFLAG • l 
999 RETURN 

END 
SUBROUTINE RELDIS(R,M,ANUM,L) 

DESCRIPTION • • ••••••••••••••••••••••••~••••••~••••••••••••••••••• 

Convert real R to character •tring A!ruM(l:L) for di•play. 

DECLARATIONS **************************************************** 

In~ut: 
- real (single i'•·eciaion J number. 

M Ou=: number of aignificant digit• in r••ult. 

- character •tring with numbtlr beqinning at 1. 
laat position of number in Al'1UM. [AJroM(l:L)] L 

Local: 
LFC - poaition of first character in ANUM. 
LDEC - position of decimal point in ANUM. 
LEXP - poaition of ''E" in ANUM. 
LSIG - position of laat •ignificant digit in ANUM. 
EXPT - value of the ax~nent in ANUM. 
DECML - .TRUE. i! decimal point hAB been written. 

INTEGER M 
~gR 5£cMc, LDEC, LEXP, LSIG, EXPT, I, EFLAG 
REAL R 
CHARACTER*l*) 
CHARACTER* 0 

ANUM 
FORM 

C CODE ***************************•******************************** 
c 

lF(LENlANUM).LT.30) CALL ERROR(' Short string (RELDIS)',3) 
I • M-
CALL INTDIS(I ANUM,L) 
FORM= '(1P£36.'//ANUM(l:L)//')' 
WRITE(ANUM,FMT=FORM) R 
I = O 

10 I = I+l 
IF ( ANUM ( I : I ) • EQ. ' ' ) GO TO l 0 

LFC = I 
12 I = I+l 

IF(ANUM(I:I).NE.'. ') GO TO 12 
LDEC = I 

14 I = I+l 
IF(ANUM(I:I).NE.'E') GO TO 14 

LEXP = I 
16 I = I-1 

IF(ANUM(I:I).EQ.'0') GO TO 16 
LSIG = I 
EXPT = INTCONiANUM(LEXP+l:30),EFLAG) 
IF(EXPT.LT.-4 GO To 30 
IF(EXPT.GE.M• ) GO TO 30 

c Display number in nonr.al format. 

c 

DECML = .FALSE . 
L = 0 
IF(ANUM (LFC:LFC).EQ.'-') THES 

!'.. = L+ l 
ANUM (L:L) = '-' 

END IF 
IF(EXPT.LT.0) THEN 

!'.. = L+l 
ANUM (L:L ) = '0 ' 
L = l'..+ l 
ANUM(L:L) = '.' 
DECM.t = .TRUE. 

END IF 
20 CONTINUE 

EXPT "' EXPT+l 
IF(EXPT.GE.O) GO TO 2 2 
L & L+l 
ANUM(L:L) = '0' 
GO TO 20 

22 CONTINUE 
L "' L+l 
ANUM{L:L) • ANUM(LDEC-l:LDEC-1) 
I • l'..DEC+l 

24 CONTINUE 
EXPT • EXPT-1 
IF(EXPT.EQ.O) THEN 

L • L+l 
ANUM{L:L) = '.' 
DECMI'.. • .TRUE. 

END IF 
IF(l.GT.LS!GJ TBEN 

lF(DECHL) Go 'I'D 999 
L • L+l 
ANUH(L:L) • '0' 

ELSE 
L • L+l 
ANUM(L:L) • ANUM(I:I) 
I • l+l 

END IF 
GO 'I'D 24 

30 CONTINlJE 
L • 0 
DO 32 l•LFC,LSIG 

L = L+l 
ANUH(L:L) • ANUM(I:I) 

32 CONTlNUE 
DO 34 l•LEXP,30 

Display number in exponential format. 
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c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

34 

L = L+l 
ANUM(L:L) z ANUM(I:I) 
CONT!NUE 

999 RETURN 
END 
SllllROlJTINE RELGET(MSG,RDEF,RMIN,RMAX,RllNK,R) 

DESCRIPTION **•******************••••••••••********************** 

Interactive input proceeeor for a real value. 
Print message plus minimum, maximum, and default values. 
Read user input; treat carriage return as default value. 

DECLARATIONS ********************•******************************* 

Input: 
MSG 
RDEF 
RMIN 
RMAX 
RUNK 

- ... aage to be printed. 
default value. 

- minimum value. 
- maximum value. 
- undefined value. 

Output: 
R - real value. 

Local: 
N1.1E - (0 •no uaer input). 
EFLAG - 1 indicates improper real. 
ANUM - uaer input character string. 

IPITEGER I, LDL LNL_.LX, EFLAG, 1iUE 
REAL R, ROi:;F , !ll'!IN, :RMAX, Rl1NK 
CHARACTER*(*) MSG 
CHARACTER*20 ANUM 
CRARACTER*30 CD, CN, ex 

C CODE ************************************************************ 
c 

I = 0 

ill
RMIN.E~.RllNKJ I • I+l RMAX.E .RlJNK I • I+2 
RDEF.E .RUNK I • I+4 
L RELD S!RDE ,6,CD,LDl 

CALL RELDIS RMIN,6,CN,LN 
CALL RELOIS RMAX,6,CX,LX . 

c Print message and read user entry. 
10 CONTINUE 

IF(MSG.NE.' ') WRITE(6,901) MSG 
C 901 FORMAT(A(S) 

901 FORMAT(A1 

c 

c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 

GO TO (ll,12,13!14,15,16,17), I 
WRITE(6,•)' [mln = ',CN(l:lN/,' max= ',CX(l:LX), 

- ' default = ',CD l:LD), 'l ' 
GO TO 17 

11 gr~(~7 •) ' [max= ',CX(l:LX),' detault 

12 giit(~ 7 •J ' [min= ',CN(l:LN),' defadt 

13 gr~(~ 7 ·i ' [default= ',CD(l:LD),'] 

' I CD ( l : LD ) I ' l 
• I CD ( l: LD) I I l 

14 grit(~,,.)' [min= ',CN(l:LN),' max= ',CX(l:LX),'] 

15 giit( ~ 7 ·) ' [max = ',CX( l:LX), '] 

16 WRITE(6,*) ' [min= ',CN(l:LN),'] 
17 CONTINUE 

CALL STRGETIANUM,NUE) 
IF(NUE.EQ.O GO TO 30 

Decode 
R = RELCON(ANUM,EFLAG) 
IFlEFLAG.EQ.ll GO TO 10 
IF RMIN.EQ.RUNK) GO TO 20 
IF R.GE.RMIN) GO TO 20 
WR TE(6b*) ' Number too small' 
GO TO l 

20 CONTINUE 
IFlRMAX.EQ.RUNK) GO TO 999 
IF R.LE.RMAX) GO TO 999 
WR TE(6b*) ' Number too large' 
GO TO l 

30 CONTINUE 
~FiRDiJi~FEQ.RUNK) GO TO 10 

999 RETURN 
END 
SUBROUTINE STRGET(A,NUE) 

and test user entry. 

DESCRIPTION •••************************************************** 

Get character data from interactive input file. This is a likely 
place for machine dependanciaa: On CDC computer•, an empty record 
ls considered an and-of-file. 

DECLARATIONS **************************************************** 

Output: 
A 
l'1UE 

- user input (character string). 
- (0 •no user input). 

COM1'10N /UNITS/ U8,U9,Ul0 

INTEGER U8,U9,Ul0 

INTEGER NUE 
CHARACTER A*(*) 

CODE ************************************************************ 
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, 

l 

J 

J 

ON:! 

·•ndu> 1ean ou 10J •sa~ 

( !ra!l.13'11 6 6 6 
0 ~ 3:J1N (, .~6~.~~f !06 

y (t06=.I.W~'•)CJYall J 
t = ~ 

J J 
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FILE: WTHR. INC 

COMMON /WTHRl/CITY INNAME,YR 
CHARACTER CITY•20,fNNAME•l6,YR"4 

COHHON /WTBR2/DAYSL.!RSTDY, FRSTHR,LAS'l"'DY !LAS~BOURS, 
- I, STMON s·wAY, STHR ENDMON Et."DDAY END~ x 

INTEGER DAYS,FRSTDYLFRSTBRLf.ASTDyLf.ASTBR,BOURS,f ,STMON, 
StDay,StHr,~ndl1on,~ndDay,~ndBr,X 
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FILE: GRIDGEN.FOR 

BASED ON PRESSU PROGRAM DEVELOPED BY CELSO LOUREIRO (1987) 

c 

c 

c 
c 

PROGRAM GRIDGEN 

,,, SPECIFICATION OF THE LOCAL SCALARS 

IMPLICIT R£AL•8 (A-B,0-Z) 
IMPLICIT INTEGER (l·N) 
REAL•8 DELTAP RHLAHB,0IFFO,V1SCO 
REAL*8 LXlLLXl 1LXJL;,x•,LYl,LY2,LY3,LY4,LZl,LZ2 
REAL*8 LXA~ LYAG L"-AG 
REAL*8 LX1DfH,LX~DIH,LX3DIH,LX4DIH 
REAL 0 8 LYlDIHLLY2DIHLLY3DIH,LY•OIH,LZlDIH,LZ20IH 
J\EAL•8 PERHO,PERHl,Pt;RMX,PERHY,PB.RHZ 
REAL*8 TOL,WCONV PCONV 
REAJ.•8 LENGTB,VOLUME,~IGB'l' VELO 
REAL* 8 XKCRA!t, UCRAX, LESS l , XLESS2 , YLESS 2, LCRACII 
REAI.*8 SUM,ZR 

••• SPECIFICATION OF THE LOCAL INTEGERS 

INTEGER HXlfNX2 1 HX3,NX4j11Yl,NY2,NY3LNY4,RZl,RZ2 
INTEGER Il, 2,IJ,I4L~l, 2,JJ 1 J4L~l,~2 INTEGER NXAG,NYAGLN""'G,IAG,JAG,~G 
INTEGER I.L.!!~~~II,~J,~ 
INTEGER IT.t;MAA,ITER,SZ 
INTEGER RV,NB,NVA,NVll,VPRIRT(8),BPRIRT(8) 

••. SPECIFICATION OF THE LOCAL ARRAYS 

LOCAL VECTORS 

PARAMETER (SZ=35) 
REAL*B CVX(SZ), cVY (SZ) ,CVZ ( SZ) ,LX(SZ) ,LY (SZ) ,LZ( SZ) 

COMMON Il,I2,I3,I4,Jl,J2,J3,J4,lll,112 

C ••• LIST OF THE SUBROUTINES USED WITB TBIS PROGRAM 

c 
c 

PRECUT 
PMENU 

••• OUTPUT ROUTINE 
••• MENU ROUTINE 

c••••••••••••••~•••••••••*********************************************** 

C STEP~2 : ASSIGN PARAMETER VALUES 

C .•. REAL DATA 

PARAMETERJZREO.O) 
DATA DELT /5.0D+O/ 

c 

c 

DATA RNLAMB,VISCO /2.098D-6,l.BD-5/ 
DATA DIFFO /l.OD-6/ . 
DATA PERHO,PERHl /l.OD-12,2.SD-12/ 
DATA PERMX,PE~Y,PERHZ /2.5D-ll,2.5D-11,5.0D·B/ 
DATA HEIGHT /3.0D+O/ 
DATA LX1,LX2,LX3,LX4,LXAG /3.75D+Ot5.0D-3,2.0D-l,10.0D+0,5.0D·l/ 
DATA LY1,LY2,LYAG /5.90D+0,5.0D-3 ,.OD-1/ 
DATA LZ1,LZ2,LZAG /l.26D•0,10.0D+6,1.2sD-l/ 
DATA TOL/l.OD-6/ 
DATA PCONV,WCONV /0.0,0.0/ 

... INTEGER DATA 

DATA ITFR/0/ 
DATA ITEMAX/500/ 

DATA NX1,NX2,NX3,NX4,NXAG/3,l,l,2,l/ 
DATA NY1,NY2,NYAG /3~1,1/ 
DATA NZ1,NZ2,NZAG/2, ,1/ 

* * • CHANGE PARAMETERS ? * * • 

OPEN(7,FILE='GRDGEN.OUT' ,STATUSE'UNRNOWN') 
OPEN(8,FILE='L2IN.DAT'bSTATUS• ' llN!UiOWN ') 
CALL PHENU(DELTAP PERM ,PERHl PERMX,PERKY,PERHZ, 

* LX1,LX~,LX3,LX4,i.:XJ.G,LY1,LY2,LYAG,LZ1,LZ2,LZAG, 
* NXl,NX2,NX3/_!'IX4,lfXAG,NY1,NY2fNYA~NZl,NZ2,NZAG, 

TOL, ITEMAX, NV, NH. NVA, NVB I VPR NT, !U'RINT l 
LX1=LX1-LX2 
LYl=LYl-LY2 
LY3•LX3 
LY4•LX4 
LZl•LZl+LX3-1.25D-1 

HY3=NX3 
NY4=NX4 

11 "' NXl 
12 • 11 + HX2 
I3 • I2 + HX3 
IAG• I3 + NXAG 
14 • IAG+ NX4 
Jl • NYl 
J2 = Jl + NY2 
J3 • J2 + HY3 
JAG= J3 + NYAG 
J4 • JAG+ NY4 
JU • NZl 
ltAG= Kl + NZAG + 5 
K2 • ltAG+ NZ2 

C ••. TEST IF THE GRID IS ASSIGNED APPROPRIATELY. 

IF(NX1.LT.(NX3+2))THEN 
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WRITE(6,7000l 
WRITE{7,7000 

STOP 
ELSEIF((I4+2).GT.SZ.OR.(J,+2).GT.SZ.OR.(K2+2).GT.SZ)THEN 

WRI'tt(6,7100llSZ-2l 
WRITE(7,7100 SZ-2 
STOP 

END IF 

c••••••••••••••••••••••••••••••••••••••••-•••••••••••••••••••••••••••••• 
C STEP 13 : CALCULATION OF SOME OF THE CONSTANTS USED IN THE 
C DIMENSIONLESS EXPRESSIONS. 

XJl;CRAK • !!LX2l**21/Jl2.*VISCO*LX3l YXCRAK • LY2 **2 I 12.*VISCO*LX3 
).ENG'l'll • ORT D IF 0 RNLAMB) 
LCAACF\•LXJ./LEN TB 
VELO • DSORTCDIFFO*RNI.AKBl 
LESSl • f PERMO*DELTAPl/(VISCO*DIFFO) 
XLESS2 • XJ;CRA.l\*DELTIJ>l/VELO 
YLESS2 • YJ:CRA.l\*DELTAP /VELO 
VOLUME •4.0*(BEIGBT+(LZ -LX3))*(LXl+LX2)*(LYl+LY2) 

c••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
c 
c 
c 
c 
c 

c 
c 
c 

c 
c 

c 

c 

c 

10 

15 

20 

STEP 14 CALCULATION OF THE DIMENSIONLESS SIZE OF ALL C.V. 

THE SIZES OF THE C.V.FACES ARE DISTRIBUTED IN EACH SEGMENT 
FOLLOWING AN EQUATION OF A CIRCLE. (SEE APPENDIX) 

ALL THESE VALUES ARE STORED IN ONE-DIMENSIONAL ARRAYS WHERE 
THE FIRST AND THE LAST POSITIONS ARE MADE EQUAL TO ZERO. 

LXlDIM • LXl/LENGTH 
LX2DIM • LX2/LENGTH 
LX3DIM = LX3/LENGTH 
LX4DIM = LX4/LENGTH 
LYlDIM = LYl/LENGTH 
LY2DIM = LY2/LENGTH 
LY3DIM = LY3/LENGTH 
LY4DIM = LY4/LENGTH 
LZlDIM = LZl/LENGTH 
LZ2DIM = LZ2/LENGTH 

SOME REAL VARIABLES ARE DEFINED HERE TO StIBSTITUTI: THE 
INTEGER VARIABLES NXl, NX2, etc. IN THE FOLLOWING 
CALCULATIONS. 

RXl=NXl - NX3 
RX2=NX2 
RX3•NX3 
RX4•NX4 
RXJ\G • NXAG 
RYl=NYl - NY3 
RY2=NY2 
RY3eNY3 
RY4=NY4 
RYAG = NYAG 
RZl=NZl 
RZ2•NZ2 
RZAG = NZAG 

.•. CALCULATION FOR THE X-DIRECTION 

UNDER THE BASEMENT (FAR FROM THE CRACK) . . . 

SUM • 0.0 
DO 10 Il=l,(NX1-NX3)/2. 

l•II+l 

c{}iii~~((LX1DIM-LX3DIM)/2.)*(l.O-DSQRT(l.-(2.*RI/RX1)**2))-SUM 
CVX( ll-NX3+2-II )•CVX( ! ) 
SUM•SUM+CVX(I) 

CONTINUE 

UNDER THE BASEMENT (NEAR THE CRACK) ••• 

SUM•O.O 
DO 15 II•l ,NX3 

l•NX3+2-II 
RI=ll 
CVX(NX1-NX3+I*=LX3DIM*(l.-DSQRT(l.-(RI/RX3)**2))-SUM 

co~~UM+CVX(N l-NX3+I) 

UNDER THE CRAC~ ••• 

IF ~2,EQ.l)THEN 
BLSE (I2+l)•LX2DIM 
SUM • 0.0 
DO 20 II • l,NX2/2 

I•II+l 
Rl•II 
CVX!Il+I)•ILX20IM/2.)"(l.-DSQRT(l.-(2.•RI/RX2)••2))-SUM 
cvx I2+2-r11·cvx1I1+11 
SUM•SUM+CVX ll+I 

CONTINUE 
END IF 

UNDER THE WALL •.• 

SUM • 0.0 
DO 25 II•l,NX3 

I•II+ 1 
RI•II 
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r 

r 
r 

l. 

25 

c 

27 

c 

30 

c 
c 

35 

c 

c 

c 

c 

c 

c 
c 

40 

45 

50 

52 

55 

CVX(I2•1~3DIM•(l.-DSQRT(l.-(RI/RX3J••2J)-SUM 
coiJ~~UM+ (I2+I) 

WITHIN X-AGGREGATE •.• 

IF(NXAG.NE.O)THEN 
SUM=O.O 
DO 27 II•l,NXAG 

I=II +l 
RI=II 
CVX(I3+I)•(LXAG/LENGTB)•(l.-DSQRT(l.-(RI/RXAG)••2))-SUM 
SUM•SUM+CVJt(I3+I) 

CONTINUE 
END IF 

WITHIN SOIL ••• 

SUM • 0.0 
DO JO II•l,RX4/2 

l•ll+l 
Rl•ll 
C:VX(IAG+Il•!LX4DIM/2.J*(l.-DSQRT(l.-(2.*RI/RX4)**2))-SUM 
C:VX(I4+2-II •C:VXCIAG+I) 
SUM•SUM+CVX IAG+l) 

CONTINUE 

•••CALCULATION FOR THEY-DIRECTION 

UNDER THE BASEMENT (FAR FROM THE CRACK).,, 

SUM • 0.0 
DO 35 JJ=l,(NY1-NY3)/2 

J=JJ+l 
RJ=JJ 

CVY(J)=(ILYlDIM-LY3DIM)/2.)•(l.-DSQRT(l.-(2.•RJ/RY1)"*2))-SUM 
cvY(jl-NY3+2-JJ)•CVY(j) 
SUM=SUM+CVY(J) 

CONTINUE 

UNDER THE BASEMENT (NEAR THE CRACK) ••• 

SUM=O.O 
DO 40 JJ=l,NY3 

J=NY3+2-JJ 
RJ=JJ 
CVY(NY1-NY3+J)=LY3DIM•(l.-DSQRT(l.-(RJ/RY3)••2))-SUM 
SUM=SUM+CVY(NY1-NY3+J) 

CONTINUE 

UNDER THE CRACK ... 

IF (NY2.EQ.l) THEN 
CVY(J2+l)=LY2DIM 

ELSE 
SUM = 0.0 
DO 45 JJ=l,NY2/2 

J=JJ+l 
RJ=JJ 
CVY~Jl + J)=(LY2DIM/2.)*(l.-DSQRT(l.-(2.•R.;/RY2)••2))-SUM 
CVY,J2•2-Jj1=CVY(Jl•j) 
SUM=SUM+CVY Jl+J) 

CONTINUE 
END IF 

UNDER THE WALL ... 

SUM = 0.0 
DO 50 JJ=l, NY3 

J=JJ+l 
RJ=JJ 
CVY(J2+Jl=LY3DIM'(l.-DSQRT(l.-(RJ/RY3)*"2))-SUM 
SUM=SUM+CVY(J2+J) 

CONTINUE 

WITHIN THEY-AGGREGATE .•• 

:F(NYAG.NE.O)THEN 
SUM=O.O 
DO 52 JJ•l,NYAG 

J=JJ+l 
RJ•JJ 
CVY(J3+J~LYAG/LENGTH)*(l.-DSQRT(l.-(RJ/RYAG)**2))-SUM 

co~~~UM+ (J3+J) 
END IF 

WITHIN THE SOIL ••• 

SUM • 0.0 
DO 55 JJ•l,NY4/2 

J•JJ+l 
RJ•JJ 
CVY(JAG+Jl•!LY4DIM/2.l*(l.-DSQRT(l.-(2.*RJ/RY4)**2))-SUM 
CVY(J4+2-jJ •CVYIJAG+j) 
SUM•SUM+CVY JAG+J) 

CONTINUE 

••• CALCULATION FOR THE Z-DIRECTION 

ABOVE THE BASEMENT. , • 

SUM • 0.0 
DO 60 1111•1,NZl/2 

K"KK+l 
RK=KK 
CVZ(K)=(LZlDIM/2.l"(l.-DSQRT(l.-(2.*RK/RZl)"*2))-SUM 
CVZ(K1+2-KK)•CVZ(l) 
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c 
c 
c 

c 

60 

62 

c 

65 

c 

c 

70 

75 

80 

SUM= SUM+ CVZ ( Iq 
CONTINUE 

AT THE MIDDLE LAYERS .•• 

(NOTE THAT THE SIZE OF THE FIRST MIDDLE LAYER IS EQUAL TO THE 
AVERAGE OF THE CRACK WIDTBS AT THE X-LIRE ANDY-LINE.) 

CVZ,Kl+2i={LX2DIM+LY2DIM)/2. 
CVZ Kl+3 s('VZ1Kl+2l CVZ Kl+4 •CVZ Kl+2 *2. 
CVZ Kl+S •CVZ Kl+2 *4. 
CVZ Jtl+6 •CVZ Kl+2 *8. 

WITHIN THE Z-AGGREGATE ..• 

IF(NZAG.RE.O)THEN 
SUM=O.O 

• 

DO 62 D:•l,NZAG 
Jt•ll+l 
ll•ll 
CVZ(Jtl+S+K)•11LZAG/LENGTB) - 16.*CVZIK1+2l)* 

.-DSQRT(l.-(RJt/RZAG)**2))-SOJil 
SUM•SUM+CVZ( l+S+K) 

CONTINUE 
l:NDIF 

WITHIN THE SOIL ••• 

SUM • 0.0 
DO 65 Kll=l,NZ2/2 

K•KI<+ l 
RJ\=KJ; 
CVZ(KAG+K)=)LZ2DIM/2. l*(l.-OSQRT(l.-(2.*RJ\/RZ2)**2))-SUM 
CVZ(K2+2-:kl< •CVZ(KAG+~) 
SUM=SUM+CVZ RAG+i) 

CONTINUE 

ASSIGN THE VALUE ZERO FOR THE EXTREMITIES OF THESE ARRAYS 

cvx 
cvx 
CVY 
CVY cvz 
cvz 

U.21 
l) 
J4+2) 

H.21 

= 0.0 
= o.o 

0.0 
o.o 

= o.o 
= 0.0 

ASSIGN VALUES FOR THE ARRAYS LX(I), LY(J), AND LZ(K) 

LX( l )=0.0 
DO 70 I=2,I4•2 

LX{I)=LX(I-l)+LENGTH*CVX(I) 
CONTINUE 

LY(l)=O.O 
DO 7S J=2,J4+2 

LY(Jl=LY(J-l)+LENGTH*CVY(J) 
CONTINt;,_ 

LZ(l)=O.O 
OD 80 K=2,K2+2 

LZ(K)=LZ(K-l)+LENGTH*CVZ(K) 
CONTINUE 

C*********************************************************************** 

c STEP #14 : ••• OUTPUT 

C ••• PRINT ALL CONSTANTS AND CALCULATED PARAMETERS 

WRITE,7,52001 WRITE 7,5300 TOL,PCONV,WCDNV 
WRITE 7,5400 ITEMAX,ITER 
WRITE 7,5500 
WRITE 7,5600 DELTAPLRNLAME,VISCO,OIFFOL 

• PERMO I .t'ERM 1 I PERMX, PERMY , p ~RMZ 
WRITE!7,5700) 
WRITE 7,5800)HEIGBT,VOLUME,LX1,LX2,LX3,LX4,LXAG, 

• LY1,LY2 ,LY3,LY4 I LYAG,LZ1,LZ2 ,LZAG 
WRITE(7,5900) 
WRITE (7,6000)NX1,NX2,NX3,NX4,NXAG, 

• NYl ,NY2 ,NY3,NY4 ,NYAG,NZl ,NZ2 ,NZAG 
WRITE 7,61001 
WRITE 7,6200 Il,I2,I3,IAG,I4,Jl,J2,J3,JAG,J4,Jtl,RAG,Jt2 
WRITE 8,• I 
WRITE 8 1 * J4 
WRITE 8, * K2 
WRITE 8,* • • 
WRITE 8,* Il 
WRITE B, • I2 
WRITE B,• I3 
WRITE 8,* IAG 
WRITE 8, • I4 
WRITE 8,. I , 

WRITE 8, * Jl 
WRITE B, * J2 
WRITE B,* J3 
WRITE B,• JAG 
WRITE 8,* J4 
WRITE e, • ' • 
WRITE 8 I • Jtl 
WRITE 8, * JtAG 
WRITE 8, • K2 
WRITE 8,. , I 

WRITE 8 I • PERMX 
WRITE 8,• PERMY 
WRITE B,• PERMZ 
WRITE 8,• PERMl 

101 



r 

r 

r 

( 

WRITE{?, 6300l 
WRITE(7,6400 VELO,LENGTB,LCRACl\,nCRA!::,YJtCRAJr;,LESSl, 

* XLESS2,YLESS2 
WRITE(7,6500) 

WRITE{7,6600) 
DO 1310 I•l 14+2 

WRITE(7,~900)I,CVX(I),(LENGTB*CVX(I)),LX(I) 
1310 CONTINUE 

WRITE{8,*) ' ' 
DO 1315 I•2,I4+l 

1315 
CO~~(B,•) (LENGTB*CVX(I)) 

1320 

1325 

WRITEC7,6700l 
DO 1320 J•l J4+2 

WRITE(7,~900)J,CVY(J),(LENGTB*CVY(J)),LY(J) 
CONTINUE 
WRITE{B,*) I , 

DO 1325 J•2 J4+1 
WRITE(8,f.) (LENGTB*CVY(J)) 

CONTINUE 

WRITEf7,6BOOl 
DO 1330 l\•l ~2+2 

WRITE(7,~900)1\,CVZ(K),(LENGTB*CVZ(Jr;)),LZ(Jr;) 
1330 CONTINUE 

WRITE{B,•) , I 

DO 1335 Jr;•Jr;2+l,2 -1 
WRITE(8,*) (LENGTB*CVZ(K)) 

1335 CONTINUE 
CLOSE(8) 

C**********•********************************************************** 

C STEP #15 : FORMAT STATEMENTS 

5200 FORMAT I' ',/,I, l5X, '-----GRIDGEN OUTPUT-----',/, I) 
5300 FORMAT ' ', 'TOL •' ,·013.6,2XI'PCONV • ' ,Dl3.6,2X, WCONV •' ,013.6) 
5400 FORMAT' ','lTEMAX•:..Ll4, llX,' TER •' ,I4,/,/) 
5500 FORMAT' ', 1

••• INl'vr PARAMETERS •••',/l 
5600.FORMAT, •,;oELTAP::·Dl3.6, 2X,1, l\g/m;B2 ',/, 

lX, RNLAMB- ,Dl3.6,2X, 17 e] ,/, 
• lX,'VISCO =',Dl3.6,2X, ' l\g/m.e]',/, 
• lX, 'DIFFO =' ,013.6, 2X,' m2/e] ',/, 
• lX,'PERMO =',013.6,2X ,' m2 ',/, 

lX,'PERMl =',Dl3.6,2X,' m2 ',/, 
lX,'PERMX =',Ol3.6,2X,' m2 ',/, 

* lX,'PERMY =',Ol3.6,2X, ' m2 ',/, 
• lX,'PERMZ =' 013.6,2X ' m2 ',/,/,/,/ 

5'00 ''"""T(' ','••• o•<»<fTR,O>L Oi ,,J,., '' ~ '''' BU>OK •••' ,/( 
5800 FORMAT(' ' , 'HEIGf!T= ',OlJ.6,2X,' l m]' ,/, 

• 1X,'VOLUMEc',Dl3.6 ,2X,' m3]',/ 
• lX,'LXl =' ,D 13 .6,2X,' m ',/,1X,'LX2 =',Dl3.6,2X,' lml',/, 
• lX,'LXJ =',Dl 3 .6,2X,' m ',/, lX,'LX' =',Dl3.6,2X,' m]',/, 

lX,'LXAG=',D l3 .6,2X,' m ',/, 
lX,'LYl =',D l3 .6,2X,' m ' ,/ , 1X,'LY2 •',Dl3.6,2X,' lml',/, 
lX,'LYJ =',D l3 .6,2X , 1 m 1 ,/, 1X,'LY4 •',Dl3.6,2X,' m ',/, 
1X,'LYAG=',Dl3. 6 , 2X, ' m ',/, 
lX,'LZl =',D l3. 6,2X, ' m ',/, 1X,'LZ2 •',D13.6,2X,'[m]',/, 
1X,'LZAG=',D13 .6L2X,' m ',/,/,/) 

5900 FORMAT(' ', '• •• NUMBi:;R OF C. Vs . AT tACH BLOCI\ SEGMENT • • •' /) 
6000 FORMAT(' ','NX1=',I3L2X,'NX2=',I3,2X, 'NX3=',I3,2X,'NX4=',I~, 

• 2X, 'NXAG= ' I J 
• 1, tx, 'NYl=' , f J L 2x, 'NY2=' , I 3, 2x, 'NYJ=' , I3, 2x, 'NY 4=', I 3, 
• 2X, 'NYAG=' IJ 
• /,lX, 'NZl=' fJ,2ox, 'NZ2=' ,I3,2X, 'NZAG=' ,IJ,'l,/) 

6100 FORMAT ( ' ','•••ORDER OF THE C.Vs. AT EACH BLOCK SEGMENT***',/) 
6200 FORMAT ( ' ','I l=', I3, 2X, '!2=', I3, 2X, 'IJ•', !3, 2X, 'IAG=', I3, 

• 2X,'I4=',I3, 
• /,lX, 'Jl=' ,I3,2X, 'J2=' ,I3,2X, 'JJ=' ,I3,2X, 'JAG=' ,I3, 
* 2X,'J4=',I3, 
• I lX,'Kl=' J3 l8X 'IUIG<o' I3 2X,'1'2=' I3,/,/l 

6300 FORMAT( I ', '••• f>i.RJ..M:ETERS GENfRATEO BY GRfoGEN •'*', /) 
6400 FORMAT(' ','VELO •',Dl3 .6,2X,' lm/ e] ',/, 

• 1X,'LENGTH=',D13.6,2X,' m ',/, 
• lX, 'LCRACK=' ,DlJ,6,2X 1 :. Dlmeneionle11e] ',/, 
• lX, 'XKCRAJr;= I ,DlJ. 6, I. J.A, 'YJl\CRA!::•. ,013. 6, /, 
• lX,'LESSl •',013.6,/, 
• lX, 'XLESS2r' ,013.6 I, 1X 'YL.ESS2=' Dll.6 I I I) 

6500 FORMAT~' ',lOX,'SIZE OISTRfBUTt6N OF TSE toNTRoi-voiUHES',/I 
6600 FORMAT, ' / i.x •x-01RECTION' 1,cx 'I',6x,•cvxc11• iox •cvx I)', 

• l x,•f.X(I1I /,llX 'IDim.ieHJI 6X,'f1Dj' 13X •fml'\ 
6700 FORMAT(, , /, lX 'Y-DIREC1'ION' / ,41.. f,:r, ,61.., MIJI, lOX 'CVY(J) ', 

• lOx,•iY{Jll /,llX 'ID1m.ie11ell 6X,'fmj' 13X •tm1 1
\ 

6800 FORKATC' ' /,l.X 1z-DlREC1'ION' /,41.. 11'',61.., cVZC1'\' lOX 'CVZ(Jr;)', 
• 10X,'LZC1'll,/ llX 'IDim.iee.1111 6X 'lmJ ',UX,'fmJ'\ 

6900 FORMATl' ',2lt,126~x,Dd.6,3X,Dl3.6,~X,613.6j 
7000 FORMAT ' ' /,/ 2 X ••••••• BIUIOR • ••••• ,/,/, 

•ix, 'TH cRfD IS NOT ASSIGNED CORRECTLY I' 
• I I 1X I .REVIEW THE PARAMETERS l'IXl AND l'IXJ., I /, lX, 
•IASSUMPTfoN: NXl MUST BE GREATER OR EOUAL TO fRXJ+2).',/) 

7100 FORMAT(' ' I I 20X ••••~••• ERROR •r••••••,),/, 
•2ox, 'TSE clu6 is N&r ASSIGNED CORRECTLY I' 
• 1 /,/,20X,'JIEVIEW THE PARAMETERS NX?, LY?L AND RZ?',/,/,lX, 
* ASSUMPT ION : ' , 1

6 
u, ''l'HE MAXI HUM llfUMBElt 01' RODES IN ARY 1 

, /, lX, 
•'DIRECTION SBOUL BE LOWER OR EQUAL TO : ' , I2) 

C********************************************************************* 

C STEP #16 : LIST OF VARIABLES 

C ••• SCALARS ••• 

C VARIABLE UNITS DESCRIPTION 
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c 
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c 
c 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

DELTAP 
RNLAMB 
DIFFO 
VISCO 

PERMO 
PERMl 
PERMX 
PERMY 
PERMZ 

LXl 
LX2 
LX3 
LX4 
LXAG 

LYl 
LY2 
LY3 
LY4 
LYAG 

LZl 
LZ2 
LZAG 

'l'OL 
WCONV 
PCONV 
WP ROB 

LENGTH 
VOLUME 
HEIGHT 
VELO 
LESSl 

XLESS2 

YLESS2 

XKCRAJ< 

YKCRAK 

LCRACK 

SUM 
ZR 
FLAG 

f 
1il1 
m2/e] 
!\g/m. S] 

IHI 

IEI 

l~I 
!El 

f 

dim.lesej dim.leBB 
dim.lellB 
dim.leas 

l:!i ~}e] 
dim. lees] 

(dim.lees] 

(dim.lees) 

[m2.e/Kg] 

[m2.s/Kg] 

Delta oreseure applied at the crack· 
Radioactive decar conatant of Rn-222; 
Bulk diffusivity of radon in •oil; 
Dynamic viscosity of air; 

Characteristic psrmeability of •oil; 
Permeability o! soil; 
Permeability of x-aggregate; 
Permeability of y-aggregate; 
Permeability of &-aggregate; 

X-dimenaion of baaement; 
X-dimension of crack; 
X-dimension under vertical wall; 
X-dimension of aoil after aggregate; 
X-dimenaion of aggregate; 

Y-dimenaion of baaement; 
Y-dimension of crack; 
Y-dimension under vertical wall; 
Y-dimenaion of •oil after aggregate; 
Y-dimension cf aggregate 

Z-dimenaicn above ba•ament; 
Z-dimensicn below aggregate; 
Z-dimension o! aggregate; 

Tolerance crit~r!a; 
Difference between WCRACK and WSOIL; 
Difference between PRES and PRESA; 
A particular value of the velocity WSOIL; 

Characteristic length; 
Total internal volume of the houae; 
Height of the house; 

g~~~~;~~r~:;aci~e~~;i~Aiculation cf the 
gas velocity through the soil matrix; 

Constant used in the 
~as velocity through 

c~n;~:nt'.-~~~~;in the 
gas veloci t~· through 
to the x-axis; 

Constant used in the 
gas velocity through 
to the y-ax1s; 
Constant used in the 
gas velocity through 
to the x-axle; 

calculation of the 
the crack parallel 

calculation of the 
the crack parallel 

calculation of the 
the crack parallel 

calculation of the 
the crack parallel 

[dim.lees] Depth of the crack; 

Dummy variable· 
Parameter equal to zero; 
Character variable, use= cc orient the printout. 

INTEGERS ••• 

VARIABLE 
Il 

NXl 
NX2 
NX3 
NX4 
NXAG 

NYl 
NY2 
NY3 
NY4 
NYAG 

NZl 
NZ2 
NZAG 

11 
12 
13 
lAG 
14 

Jl 
J2 
J3 
JAG 
J4 

!\l 
MG 
K2 

KMID 
NDUMB 
lTEMAX 
lTER 
sz 

NV 
NH 
NVA 
NVB 
VPRINT(8l 
BPR1NT(8 

DESCRIPTION 
X-directicn 

X-directicn 
X-directicn 
X-directicn 
X-directicn 
X-directicn 

Y-direction 
Y-directicn 
Y-direction 
Y-directicn 
Y-directicn 

Z-directicn 
Z-directicn 
Z-directicn 

X-direct. 
X-direct. 
X-direct. 
X-direct. 
X-direct. 

Y-direct. 
Y-direct. 
Y-direct. 
Y-direct. 
Y-direct. 

Order cf the last node under the basement; 

Number cf nodes under the basement; 
Number cf nodes under the crack; 
Number o! nodes under vertical wall; 
Number of nodes beyond aggregate; 
Number cf nodes in the aggregate; 

Number cf nodes under the baaement; 
Number cf nodes under the crack; 
Number of nodes under vertical wall; 
Number of nodes beyond aggregate; 
Number of nodes in the aggregate; 

Number cf nodes above the baaement; 
Number c! nodes under the aggregate; 
Number of nodes in the aggregate; 

Order of thR 
Order cf the 
Order cf the 
Order c! the 
Order of the 

Order cf 
Order cf 
Order of 
OrdeL o[ 
Order cf 

the 
the 
the 
lhe 
the 

la at 
last 
la et 
laat 
laat 

node under the basement; 
node under the crack; 
node under wall; 
node within aggregate; 
node in the ecil; 

laat node 
last node 
laat node 
last node 
last node 

under the basement; 
under the crack; 
under wall; 
within aggregator 
in the aoil; 

Z-direct.: Order of the last node above ba•ement; 
Z-direct.: Order cf the last node within aggregate; 
Z-direct.: Order cf the laat node in the •ell; 

Order cf the firat layer below the baaement; 
Duminy variable; 
Maximum number of iterations; 
Actual number of iteratlcna; 
Parameter that specifies the dimension of the arrays; 

These integer parameters orient the output; 
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c ••• ARRAY'S ••• 

C VARIABLE UNITS DESCRIPTION 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

cvx!szl CV'/ sz 
cvz sz 

LX!SZl LY SZ 
LZ SZ 

iiszl sz 
sz 
sz 
C( Z) 

!dim.leBBl X-direction : Size o! the c.va. 
dim.lees Y-direction : Size o! the c.vs. 
dim.leBB Z-direction : Size o! the c.va. 

mi 
X-direct.: Di•tance from c.v to origin; 
Y-direct.: Di•tance from c.v to origin; 
Z-direct.: Di•tance !rem c.v to origin; 

These vector• are u•ed in the eubroutine TRIDIM. 

C *** MATRICES *** 
C VARIABLE UR ITS DESCRIPTION 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

WCRACJ\(SZLSZ) 
WSOIL(SZ,liZ} 

(dim.leHl 
(dim.leH 

PRES(SZ,SZ SZJ [dim.leasl 
PRESA(SZ,SZ,S2) [dim.lees 

PERM(SZ,SZ,SZ) [dim.lees) 

AE SZ,SZ,SZ dim.lees 
AW SZ,SZ,SZ dim.lees 
AN SZ,SZ , SZ dim . lees 
AS SZ,SZ,SZ dim.lee s 
AT SZ,SZ,SZ dim.less 
AB sz,sz,sz dim.less 
AP sz,sz,sz dim.less 

Oae velocity through the crack; 
O•• velocity through the eoil/crack; 

Pre•aure distribution in the eoil: 
Pre•aure distribution in the eoil: 

Soil permeability di•tribution: 

Discretization coefficients . 

c·- · •• •• •••~ · :••• • •••••••• •••• • •• ••••••• • ••••• •• • •• • ••• • - · ···· ~ · ~ ·· • • • * 

CLOSE(7l 
CLOSE(5 
END 

INCLIJDE 'GRDSUB.FOR' 
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FILE: GRDSUB.FOR 

BASED ON Pl\ESSU PROGRAM DEV!:LOPED BY CELSO LOUREIRO (1987) 

c•*****•••••••••••••••••••••••••••••••••••••••••••••••••••••••·~··•••• 
C *** GRDSUB ••• 
g******************1~~?~r!!~~-ffi~!~.?~~-~~;~:;~i •••••••••.•••••••• 
C ***SUBROUTINE PMENU*** 

C • • • OBJECTIVE : TO BANDLE THE MENU FOR THE PROGRAM GRDGEN 

c 

c 

SUBROUTINE PMENU(DELTAPtPERH01 ~ERHl,PERMX,PERMY~PERl".Zi * LX1,LX~,LX3,wi.4,LXAG,LY1,LY2,LIAG,LZ ,LZ2,LZAG, 
• • NXl, NX2 ,NX3, NX4, NXAG, NYl, NY2fNYA!l..i.NZlt_NZ2 ,NZAG, 

TOL, ITEMAX, NV ,NB, NVA, NVB, VPR NT ,IU'RI.rn·) 

IMPLICIT REAL*B (A- B,O- Z) 
IMPLICIT INTEGER (I-Nl 
REAL*8 DELTAP PERHO PtRHl PE.RMX,PERMY PERMZ TOL 
REAL*8 LX.!.i.~~.LXJ,:f.X4,LXAG,LY1,LY2,LYAG1_~zi,LZ2,LZAG IRTEGER I:i:tJ1N1,N:Xl, NX2,NXJ ,NX4!NXAGfNY1 1 11l2 ,NYAG,NZ1,llZ2 ,llZAG 
IRTEGER NV,NH,HVA,NVB,VPRINT! B ,HPR NT(a) 
CHARACTER MENUl*l,MEllU2*2,HENU *3 

Zl • DELTAP 
Z2 • PERHO 
Z3 • PERHl 
Z4 " PERMX 
ZS • PERHY 
Z6 • PERMZ 
Z7 • LXl 
ze • LX2 
Z9 • LX3 
ZlO • LX4 
Zll = LXAG 
Zl2 = LYl 
Zl3 = LY2 
Z14 • LYAG 
Zl5 g LZl 
Zl6 " LZ2 
Zl7 = LZAG 
ZlB = TOL 

I1 = ITEMAX 
12 = NXl 
I3 • NX2 
I4 ~ NXJ 
15 • NX4 
I6 = NX/\G 
I7 = NYl 
IB = NY2 
I9 = NYAG 
IlO = NZl 
Ill 2 NZ2 
Il2 a NZAG 

1 DELTAP= Zl 
PERMO = Z2 
PERMl = ZJ 
PERMX • Z4 
PERMY = ZS 
PERMZ = Z6 
LXl = Z7 
LX2 = ZB 
LX3 = Z9 
LX4 = ZlO 
LXAG = Zll 
LYl = Z12 
LY2 = Z13 
LYAG = Z14 
LZl = Z15 
LZ2 = Z16 
LZAG = Z17 
TOL • ZlB 

10 

20 

ITEMAX= Il 
NXl • I2 
NX2 • 13 
NX3 = 14 
NX4 = IS 
NXAG • I6 
NYl • I7 
NY2 • IB 
NYAG • I9 
NZl • IlO 
NZ2 • Ill 
NZAG "' 112 

'"** PRINT THE FIRST MENU 

WRITE(6,6000J 
WRITE(6 6010 PERMl,PERMX,PERMY,PERMZ 

• LX16LX ,LX3,LX4,LXAG,LY1,LY2,LX~,LX4,LYAG,LZ1,LZ2,LZAG 
WRITE(6,6 15)NX1,NX2,NX3,NX4,NXAG,NY1,NY2,NX3,NX4,NYAG, 

* NZ1,NZ2,NZAG 
WRITE(6,6020) 

READ(5 SOOO)MEN\.11 
IF(HENUl.EQ. 'R' )THEN 

Nl • N:Yl 
112 • Nl + NY2 
Jll3 • 112 + NX3 
NAG = N3 + NYAG 
1'14 • NAG + NX4 
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r 
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I. 

l 
l 

! 
l 

L 

c 
30 

40 

c 
50 

c 
60 

62 

c 
64 

65 

66 

67 

70 

80 

c 
90 

100 

l'IV • 0 
NE • 0 
NVA • l 
JllVB " N2 
GO TO 300 

ELSEIF(MENUl.EQ.'C')THEN 
GO 'l'O 30 

ELSEIF(MENULEQ. 'X' )THEN 
GO 'l'O 910 

ELSE 
GO TO 20 

END IF 

** 0 PRIRT MENU 12 *** 

Wl''TEl6,6030l 
WRITE 6,6000 

READ(5,5000)MENU1 
IF(lttNUl.EO. 'P' )THEN 

GO TO 40 
ELSEIF(MENUl.BQ. 'lt' )THEN 

GO 'l'O 60 
ELSEIF(MENUl.BQ.'T')THEN 

GO 'l'O 40 
ELSEIF(MENUl.EQ.'I')TBEN 

GO 'l'O 40 
BLSEIF(HENUl.EQ.'L')TBEN 

GO 'l'O 90 
ELSEIFCMENUl.EQ.'G')TBEN 

GO 'l'O 190 
ELSEIF(HENUl.EQ.'S')THEN 

GO 'l'O l 
ELSEIFCMENUl.EQ.'X')THEN 

GO 'l'O 10 
ELSE 

GO TO 40 
END IF 

READ NEW PARAMETERS 

WRITEC6,6050lDELTAP 
~~5!6010)0ELTAP 

••• PRINT MENU-K ••• 

WRITE(6,6060lPERMl,PERMX,PERMY,PERMZ 
WRITE(6,6000 

READ (5,5002)MENU2 
IF(MtNU2.EQ.'Kl')THEN 

GO TO 64 
ELSEIF ( MENU2. EQ . 'KX' ) THEN 

GO '1'0 65 
ELSEIF(MENU2.EQ.'KY')THEN 

GO 1'0 66 
ELSEIF(MENU2.EQ.'!l:z')THEN 

GO '1'0 67 
ELSEIF(MENU2 . EQ . 'S')THEN 
00 TO 1 
ELSEIF(MENU2 .EQ. 'X' )THEN 
GO TO 10 
ELSE 
GO TO 62 
END IF 

READ NEW PARAMETERS FOR MENU-K 

WRITEC6,6064)PERM1 
READ!SL:>OlO)PERMl 
PERM0=1:'ERM1 
GO TO 60 
WRITEC6,6065)PERMX 
lltAD~S 6go10)PERMX 
WRITEC6,6066JPERMY 
lltAD~S 6go1D)PERMY 
WRITEC6t6067lPERMZ 
~~s6go1o)PERMZ 
WRITE(6L6070)TOL 
READ(5L:.010)1'0L 
GO TO .JO 

WRITEl6t6080JITEMAX 
~~5!6030)1TEMAX 

*** PRINT MENU 13 *** 

WRITEl6,6090lLXl,LX2,LX3,LX4,LXAG,LYl,LY2,LYAG,LZl,LZ2,LZAG 
WRITE 6,6000 

READ(5,5005)MENU3 
IF(M:E:NU3.EQ.'LX1')THEN 

GO TO llO 
ELSEIF(MENUJ.EQ. 'LX2' )THEN 

GO '1'0 120 
ELSEIF(MENU3.EQ. ' LX3')THEN 

GO 'l'O 130 
ELSEIF(MENU3.EQ.'LX4')TBEN 

GO 1'0 140 
ELSEIF(MENU3.EQ.'LXA')THEN 

GO 1'0 145 
ELSEIF(MENU3.EQ.'LYl')THEN 
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c 
110 

120 

130 

140 

145 

150 

155 

157 

160 

170 

175 

c 
190 

200 

c 
210 

220 

230 

240 

245 

GO TO 150 
ELSEIF(MENU~.EQ.'LY2')THEN 

GO '1'0 155 
ELSEIF(MENU3.EQ.'LYA')THEN 

GO To 157 
ELSEIF(MENU3.EQ.'LZl')TBEN 

GO To 160 
ELSEIF(MENU3.EQ.'LZ2')TBEN 

00 To 170 
ELSEIF(MENU3.EQ.'LZA')TBEN 

GO To 175 
ELSEIF(MENU3.EQ.'S')TBEN 

QO To l 
ELSEIF(MENU3 .EQ. 'X' )THEN 

GO To 10 
ELSE 

GO TO 100 
KlmIF 

READ REW PARAME1'ERS FOR MENU 13 

WRITEC6,6110lLXl 
w4s6go1o)LXl 
WRITEC6,6120lLX2 W4 s 6go10 l LX2 
WRITE(6,6130)LX3 
w4s6go1o)LX3 
WRITE(6,6140)LX4 
Worhs

9
go1o)LX4 

WRITEf 6,6145lLXAG 
w4s6go10)LxAG 
WRITEC6,6150lLYl 
w4s9go10J1.Yl 
WRITE(6,6155lLY2 
w4s9gol0)1.Y2 
WRITEC6,6157)LYAG 
READ(SL::>OlO)!.YAG 
GO TO !;0 
WRITE(6,6160)LZ1 
~~s9501o)tz1 
WRITE(6L6170)LZ2 
~4s9go1oitz2 
WRITE ( 6L6175)LZAG 
~4s9go10)1.ZAG 

••• PRINT MENU #4 *** 
WRITE(6,6190lNXl,NX2,NX3,NX4,NXJ.G,NYl,NY2,NYAG,NZ:,Nz2,NZAG 
WRITE(6,6000 

READ(5,5005)MENU3 
1F(.M!NU3.EQ. 'NXl' )THEN 

GO TO 2 IO 
ELSEIF(MENU3.EQ.'NX2')THEN 

GO '1'0 220 
ELSEIF(MENU3.EQ.'NX3')THEN 

GO '1'0 230 
ELSEIF(MENU3.EQ.'NX4')THEN 

GO To 240 
ELSEIF(MENU3.EQ.'NXA'JTHEN 

GO '1'0 245 
ELSEIF(MENU3.EQ.'NYl')THEN 

GO '1'0 250 
ELSEIF(MENU3.EQ.'NY2')TBEN 

GO '1'0 255 
ELSEIF(MENU3.EQ.'NYA')THEN 
. GO To 257 

ELSEIF(MENU3.EQ.'NZl')TBEN 
GO '1'0 260 

ELSEIF(MENU3.EQ.'NZ2')TBEN 
GO 'l'O 270 

ELSE1F(MENU3.EQ.'NZA')TBEN 
GO 'l'O 27 5 

ELSEIF(MENU3.EQ.'S')TBEN 
GO To l 

ELSEIF(MENUJ.EQ.'X')TBEN 
GO To 10 

ELSE 
GO TO 200 

EHDIF 

READ NEW PARAMETERS FOR MENU 14 

WR1TE(6,6210)NX1 
READ(Si::i020)NX1 
GO TO 90 
WRITEf 6,6220lNX2 
READ(Si::i020)NX2 
GO TO 90 
WRITE(6,6230)NX3 
READ(5i::i020)NX3 
GO TO 90 
WRITEf 6,6240)NX4 
READCSi::>020)NX4 
GO TO 90 
WRITEf 6,6245lNXAG 
READ(Si::>020)NXAG 
GO TO 90 
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! 
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250 

255 

257 

260 

270 

275 

WRITE(6 1 6250)NY1 
READ(5,:i020)NY1 
GO TO 190 
WRITE(6 1 6255)NY2 
READ(Si:i020)NY2 
GO TO 90 
WRITE(6 1 6257JNYAG 
READ(Si:i020)NYAG 
GO TO 90 
WRITE(6 1 6260)NZ1 
READ(Si:i020)1'iZl 
GO TO 90 
WRITE(6 1 6270JNZ2 
READ(Si!>020)fiZ2 
GO TO 90 
WRITE(6 1 6275JNZAG 
READ(Si:i020)RZAG 
GO TO 90 

C • • • OUTPUT MENU • • * 

c 

300 CONTINUE 

360 

365 

400 

410 

420 
421 

430 
431 

WRITE(6,6000) 

WRITE(6,6340)Nl,N2,N3,NAG,N4 

READ(5,5000)MENU1 
IF(MENUl.EQ. 'R' )THEN 

GO TO 900 
ELSEIF(MENUl.EQ.'C')THEN 

GO '1'0 360 
ELSEIF(MENUl.EQ.'P')THEN 

GO '1'0 360 
ELSEIF(MENUl . EQ.'S')THEN 

GO '1'0 360 
ELSEIF(MENULEQ. 'X' )THEN 

GO '1'0 910 
ELSE 

GO TO 360 
END IF 

NV = 0 
NH = 0 
NVA= 1 
NVB= N2 
GO TO 300 

••• MENU - CHANGE VERTICAL CROSS-SECTIONAL VIEWS ••• 

WRITEi6,6000l WRITE 6,6400 NVA,NVB 
WRITE 6,6000 

READ(5,5000)MENUl 
IF(MENUl.E~. 'A' )THEN 

GO TO 4L0 
ELSEIF(MENUl . EQ.'B')THEN 

GO To 430 
ELSEIF(MENUl . EQ.'S')THEN 

GO To 440 
ELSEIF(MENUl.EQ.'X')THEN 

GO To 300 
ELSE 

GO TO 410 
END IF 

WRITE(6 1 6420)NVA 
READ[5,:i020)NvA 
IF(NVA.GE.N4)THEN 

GO TO 421 
END IF 
GO TO 400 

WRITEl6 1 6430)NVB 
READ(5,:i020)NVB 
IF(NVB.GT.N~.OR.NVB.LT.NVA)THEN 

GO TO 431 
END!F 
GO TO 400 

440 NVA=l 
RVB=N2 
GO TO 400 

C • * • MENU - CHANGE PRINTOUT SELECTION "* • 
500 

540 

WRITE(6,6000) 
IF(NV.EQ.O)THEN 

WRIT£(6,6500) 
ELSE 

WRITE(6,6510)NV,(VPRINT(I),I•l,NV) 
END IF 
IF(NH.EQ.O)THEN 

WRITE(6,6520) 
ELSE 

WRITE!6,6530lNB,(HPRINT(I),I•l,RH) 
WRITE 6,6535 

END IF 

READ(5,5000)MENU1 
IF(MENUl.EQ. 'V' )THEN 

GO TO 550 
ELSEIF(MENUl.EQ.'B')THEN 

GO '1'0 560 
ELSEIF(MENUl.EQ.'S')THEN 

GO TO 570 
ELSElF(MENUl.EQ.'X')THEN 

GO '1'0 300 
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550 

556 

555 

560 

566 

565 

570 

c 
900 

910 

ELSE 
GO TO 540 

END IF 

WRITE{6,6550)NV 
READ{5,::>020)NV 
IF(NV.GT.B)THEN 

NV•B 
ELSE!F(NV.EQ.O)THEN 

GO '1'0 500 
END IF 
WRITE!6i655u 
DO ~ s1~020 VPRINT I IF(et.RfNT{Il.GT.N41~N 

GO TO 55& 
END IF 

CONTINUE 
CO TO 500 

WRITE{6,6560lNH 
READ( 5, ::>020lfra 
IF(N!LGT.B)THEN 

NB•B 
ELSEIF(NH.EQ.O)THEN 

GO '1'0 500 
END IF 
WRITE{6f656ll 
DO 565 •l Nfl 

READ{5,~020iHPRINT(I) 
IF(BPRINT{I .GT.(NZl+NZ2+NZAGj)THEN 

GO TO 56 
END IF 

CONTINUE 
GO TO 500 

NV=O 
NH=O 
GO TO 500 

*** WRITE THE EXIT STATEMENTS 

WRITE{6,6900) 
RETURN 

WRITE(6,6910) 
STOP 

C *** FORMAT STATEMENTS ••• 

C ••• READ FORMATS 

5000 FORMAT Al l 
5002 FORMAT A2 
5005 FORMAT A3 
5010 FORMAT DB.l) 
5020 FORMAT I2J 
5030 FORMAT 13 

C ... WRITE FORMATS 

6000 FORMAT!72!'*'ll 
6010 FORMAT ' ./ , 2.lX . 'TRESE MU: THE JKPUT P.l>.RAMETERS: ' , /, 

•1ox, 'P RMl =· ,o ~3 .6,2X,' ~2 ' = So!l permeabi lity' I 
•1ox, 'PERMX •' ,DlJ.6,2X,' m2 1 c X-Aggregate permeability',/, 
*lOX,'PERMY =' ,D l3.6,2X,' m2 = Y-Aggregate permeability•,/, 
•10X,'PERMZ =' ,Dl3.6,2X,' m2 . = Z- Aogrega-r.e pe.raeabil1ty',/,/, 
•2ox •••• GEOMETRICAL p :rtRS ••• t,/, 
•3x,1Lxl - ',F7 .4,2X,' LX2 ~ ',F7 .4,2X,'LX3 - ',F7.4, 
*2X,'LX4 = ',F7. 4,2X,'LXAG-- ',F7.4,/, 
*3X,'LY1 = ',F7.4,2X,'LY2 = ',F7.4,2X,'LY3 = ',F7 .4, 
*2X,'LY4 • ',F7.4,2X,'LYAG• ',F7.4,/ 
*3X,'LZ1" 'tF7 .4,32X,'LZ2 = ',F7.,,~X,'LZAG= ',F7.4,/l 

6015 FORMATJ' ' ~3X,'*** GRID PARAMETERS•••' I 
•JX,'NX• • l,I2,7X,'NX2" ',l2,7X,')fX3 • f,f2, 
*7X, 1 NX4 • 1 ,l2, 7X, 1 NXAG- ', I2,/, 
*lX, 'NYl • ',I2,7X,'NY2 c ',I2,7X,'NY3 • ',I2, 
*7X 1 'NY4 • ',l2,7X 'NYAG• ' I2 I 
*3X,'NZ1 • 't I2,37X, 'NZ2 • 1,r~.~X 1 'NZAG• ',I2,/) 

6020 FORMAT(' I ~5X •••• MAIN HENU ••• 
* ! ,l~X , •fl - RVR GlUlGEN lo'JTR 'fl<F,S£ P>.~RS; ', 
* /,lSX, 'C - CBANGEINPUTPA.RAKEl'ERS;', 
• /,15X 'X - STOP AND EXIT.' ) 

6030 FORMAT(' ' 26x, '••• MENU 12 : CBANGt INPUT PARAMETERS ***', /, 
* /,lOX,'~ - PERMEABILITY' 
• /, lOX, 'L - GEOMETRICAI. PhAK£n:RS', 
• /,lOX,'G - GRID PARAKETERS' /, 
* /, lOX, 'S - SELECT THE OEFAuLT PARAMETERS', 
* I lOX 'X - EXIT TO 'l'RE HAIN MENU', /l 

6050 P'OP.MATll ',IDELTAJ> • 'F4.2,/ 1.X,'l!:KTER lfEW VALUE:') 
6060 FORMAT, '1'61,2ox~···' MENU-*: CHANGE PF.RMEAB ILI'l'i' ***',/,/, 

*lOX,'~ • , l~.6,,X,'!m2I •Soil permeability' 1/i 
*lOX,'!OC • ',Ol3.6,2X,' m2 • X-Aggregate permeaDi ity',/, 
*lOX,'~Y • ',Dll.6,2Jt,' m2 • Y-Aggregate permeability',/, 
*lOX,'XZ • ',Dl3.!1L2X,' m2 • Z-Aggregate permeability',/,/,/, 
•2ox,···· O'l'llER Otr~IONS •• , /,/ 
*lOX,'S - SELECT 'l'BE DEFAuLT vAl.UES',/, 
*lOX 'X - EXIT TO THE HAIN HENU' II 

6064 FO'flAAT' ','PERMl • ',013.6,/,LX,IEllTER NEW VALUE:'~ 
6065 FORMAT' ','PERKX • ',013 .6, /,lX,'ENTER NEW VALUE:' 
6066 FORMAT' ','PERMY • ',OlJ.6,/,lX,'ENTER NEW VALUE:' 
6067 FOJIXllT' ','PERMZ • 'i013.6,/ 1 1XL'ENT!:R NEW VALUE:' 
6070 FORMAT' ','TOL • ',O 3.6,/,l.X,'£NTER NEW VALUE:') 
6080 FORMAT' ','ITEHAX • ',I3,/ l.X,'ENTER NEW VALUE ltO'RMAT 131:'1 
6090 FORMAT ' 'Lf..!.. 20Xb' ·• u HENUI~ : CHANGE GEOMETRicA1. DIHENSIOllS & • •', 

*/ lOX, lN Tti~ X- · IRECTlON:',/, 
•l~X,'LXl • ',F7.4,' Im] •Under the baeement;',/, 
*15X,'LX2 K ',F7.4,' m) •Crack aize;',/, 
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r 

l 

*lSX, 'LX3 ,. ',F7 .4,' Iml • Under ve.rtical wall;',/, 
•1sx, 'LX4 • ',F7.4,' m • Within block aoil;',/, 
*lSX,'LXAC~ ',F7.4 • m • Aggregate·' /, 
*lOX ,' IN THEY-DIRECT o :',/, ' ' 
*lSX,'LYl • ',F7.4,' !ml• Under the baaament;',/, 
•15X,'LY2 • ',F7.4,' m •Crack aize;',/, 
*15X,'LYAG• ' F7.4 ' m •Aggregate;',/, 
*lOX,'IN THE ~-DIRECT o :',/ 
*15X, ' LZl • ' ,F7.4,' t=1 •Above the ba•ement;',/ 
*15X,'LZ2 • ',P7.4,' m •Underneath the ba•llll>llnt.',/, 
*15X,'LZAGa ·L~7.4,' m • Aggregate.',/, 
*lOX , 'OTHER OtrEIONS:' /, 
*15X,'S - SELECT TBf DEFAULT VALUES·',/, 
*lSX,'X - E.XIT TO THE KAIN MERU. 1 ~/\ 

6110 FORMAT' ','LXl • ',D13.6,/, 1 ENTER HEW VA.LUE:' 
6120 FORMAT' ','LX2 • 1

1 D13,6,/,' ENTER NEW VALUE:' 
6130 FORMAT' ','LX3 • ',Dl3.6,/,' ENTER NEW VALUE:' 
6140 FORMAT' ','LX4' ',Dl3.6,/,' ENTER KEW VALUE:' 
6145 FORMAT' ~, 'LXAO• ',Dl3.6,/,' Elfl'ER REW VALUE:' 
6150 FORMAT' ','LYl • ',D13.6,/,' El'ITER NEW VA.LUE:' 
6155 FORMAT' ','LY2 • ',Dll.6,/,' EJITER JllE\ol VALUE:' 
6157 FORMAT' ','LYAG• ',013.6,/,' E'll'l'ER NEW VALUE:' 
6160 FORMAT' ','LZl • ',D13.6,/,' ENTER HEW VALUE:' 
6170 FORMAT / ','LZ2 • ',Dl3.6,/,' BNTtR HEW VALUE:' 
6175 FORMAT' ','LZAG• '013.6 /,' IJfTBR NEW VALUE:' 
6190 FORMAT I I I 20X , ·'. MERUU : CHANGE THE ORlD PARAKETERS ••• , 

•/ lOX, IN THE X-OIRECTION:' /, 
*l~X,'NXl • ',12 1 ' •Under t~e ba•llll>llnt;•,/, 
*15X,'NX2 • ',12,' •Under the crack;' /, 
*15X,'NX3 • ',12,' •Under vertical wail;',/, 
*15X,'NX4 • ',12,' •Within blook •oili',/, 
•lSX,'NXACa ',I2f' •Within aggregate; ,/, 
•1ox, 'I.N THE Y-D RECTION:, ,/ 
*15X,'NY1 • ',I2,' •Under t~e baeement;',/ 1 
*l5X, 'NY 2 • ',12, ' •Under the crack ; ' /, 
*lSX,'NYAGa 1 ,I2f' a Within aggregate; 1,/, 
*lOX, ' IN TH.E: Z-D RECTION:',/ 
*lSX,'NZl • ',I2,' c Above t~e basement;',/, 
*15X,'NZ2 • ',I2,' •Within block aoi l;',/, 
*lSX,'tlZAG: ',I2,' •Within aggregate.',/, 
*lOX, ' OTBER OPTIONS:' /, 
*lSX ,' S - SELECT THE DEFAULT VALUES•',/, 
*lSX , 'X - EXIT TO THE HAIN MENU.',/\ 

6210 FORMAT I ','NXl # ',I2,/,' ENTER NEW VALUE FORM}.T I2 
6220 FORMAT' ','NX2 • ' , 12,/,' ENTER NEW VALUE FORl'~T I2 
6230 FORMAT ' ', 'NX3 • ', 12 ~I , ' ENTER NEW V>.LUE FORMAT 12 
6240 FORMAT ' ' ,'NX4 = ',I2,/,' ENTER NEW VALUE FOJU'~T 12 
6245 FOJU'.AT ' ','NXAG= ',12,/ , ' ENTER N"E'<o' VALUE FORMA'l' I 2 
6250 FORMAT' ','NYl = ',12,/,' ENTER N"E\<o' VALUE FO!U'~T 12 
625 5 FORMAT ' ', 'N·Y2 • ' , I2, /,' ENTER NEW VALUE FORMAT I 2 
625 7 FORl'J..T ' ','NYAGz ',I 2,/ ,' ENTER li'EW VALUE FORMAT I2 
6260 FORMAT ' ', 'NZ l • ',12, / , ' ENTER NEW VALUE FORMAT I 2 
6270 FORMAT' '.'NZ2 • ',I2,/,' ENTER NEW VALUE FORHJl.T I2 
627 5 FORMAT' ' ,'NZAG• 1 ,12,/ ,' ENTER NEW VALUE FORMAT 12 

6300 FORMAT(' • ,2ox,···· THIS IS THE OUTP\J'I MENU•••',/, 
• 20X, '-VERTICAL CROSS-SECTIONAL VIEWS-',/, 

12X,'FIRST VERTICAL CROSS-SECTIONAL VIEW: NODE 
12X, 'SECOND VERTICAL CROSS-SECTIONAL VIEW: NODE 

/,25X,'- PRINTOU'I SELECTION -',/J 

6310 FORMAT(' ',llX,'ANY PRINTOUT AT ALL (Y/NJ? N', /,I J 

', I2, I, 
', I'2, I, 

6320 FORMAT(• ',llX,'ANY PRINTOUT AT ALL (Y/NI? : Y' ,/, 
• 12X,'AT WHICH CROSS-SECTIONS MAXIMUN OF SJ?',/, 
* 12X,'VERTICAL = ',8(lX,I2,' ,'JJ 

6325 FORMAT(' ',llX,'ANY PRINTOUT AT ALL (Y/N)? : Y',/, 
* 12X, 'AT WHICA CROSS-SECTIONS {MAXIMUN OF BJ?',/, 

12X,'HORIZONTAL • ',8(lX,I2,','J,/) 

6330 FORMAT(' ',llX,'HORIZONTAL • ',8(lX,I2,','),/) 

6340 FORMAT(' . ',9X,'NOT£ : Nl ~ • 1t2L' =LAST NODE UNDER l!ASEMENT',/, 
16X,'N2 • ,I~,'• LAST NODE UNDER THE CRACK',/, 
16X,'N3 • ',I2,' •LAST NODE UNDER THE WALL',/, 
16X,'NAG- ',12,' •LAST NODE IN Y-AGGREGATE' 1/, 16X,'N4 • '~I2,' •LAST NODE WITHIN THE SOIL,/, 

I 30X ••••MENU ••',/, • • • 14X, 'R 
14X, 'X 

RUN GRoGEN WITH THIS OUTPUT CONFIGURATION;',/, 
STOP ANO &XIT. ' ) 

6400 FORMATI' •,ux,•••• CHANGE VERTICAL cRoss-sECTIONAL VIEWS••••,;, 
•/,/,/, A - Nl 2 ',12,' •NODE OF THE FIRST VERTICAL Vl'EW;',/, 
• 'B - N2= ' I2' •NODE OF THE SECOND VERTICAL VI'EW;' /, 
• /,' S - SELEcT THE DEFAULT VALUES FOR THESE PARAMETERS; 1,;, 

' X - GO TO THE HAIN OUTPUT MENU. ' , I,/) 

6500 FORMAT(' ',16X,'*** MENU - CHANGE PRINTOUT SELECTION••••,/,/, 
* lOX,'VERTICAL CROSS SECTIONS :',/, 

15X,'NUMBER: (MAXIMUM OF 8) •NONE;',/) 

6510.FORMAT(' . . 
6520 FORMAT(' 

• 

6530.FORMAT(' 

6535 FORMAT(' 

',l6X,'*** KENU - CHANGE PRINTOUT SELECTION••••,/,/, 
lOX,'VERTICAL CROSS SECTIONS : 1

1/ 1 •• 
lSX,'NUMBER: (MAXIMUM OF 8) • ,JA,12,/, 
15X,'NODE LOCATION• ',B(lX,I2,','),/) 

',lOX,'BORIZONTAL CROSS - SECTIONS:' I 
15X,'N1.IMBER: !MAXIMUM OF 8) • N6NE;',/,/,/,/, 
lSX,'V - ~GE VERTICAL SECTIONS',/, 
15X,'H - CHANGE HORIZONTAL SECTION~~!/~ 
lSX , 'S - SELECT DEFAIII.T OF THESE PAJ1.lll'IJ:;·n:;RS', /, 
15X,'X - GO TO THE OUTPUT KENlJ ' ,/,/) 

',lOX,'HORIZONTAL CROSS-SECTIONS:',/, 
lSX,'NUMBER: (MAXIMUM OF 8) • ',lX,12,/, 
lSX,'NODE LOCATION• ',8(lX,I2 ' '),/) 

',/,/,/,/,15X,'V - CHANG£ VERTfcAt SECTIONS',/, 
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• • 
l5X.' S 
15X, 1 5 
15X, 'X 

CHA!IQE RORl~ ·HC'::tQNa '-../ rf..i­
SELECT DEFAULT OF THESE P~T<;RS',/, 
GO TO THE OUTPUT MENU I I I I I I 

6420 FORMAT(' ','THE FIRST VERTICAL VIEW IS• 1
1I2,/, 

• I ENTER NEW VALUE (FORMAT I2) 11 I 
6430 FORMAT(' ','THE SECOND VERTicAL VIEW IS• '!I2,/, 

• I BNTE~ lfEW VALUE (FORMAT I2) :• 

6550 FORMAT(' ','THE NUMBER OF VERTICAL SECTIONS IS• ',I2,/, 
• ' ENTER NEW VALUE (FORMAT 12) :'J 

6551 FORMAT(' ','ENTER TBE VERTICA1. SECTIONS (FORMAT I2):') 

6560 FORMAT(' ','THE NUMBER OF HORIZONTAL SECTIONS IS• ',I2,/, 
• 1 ENTER NEW VALUE (FORMAT I 2 ) I 1 ) 

6561 FORMAT(' ','ENTER TBE HORIZONTAL SECTIORS (FORMAT I2)1 1
) 

6900 FORMAT I I I., I I/, I EXECUTION OF GRDGEN BEGINS ••• I , /, /) 
6910 FORMAT(' ',/,/,' EXECUTION OF GRDGEN IN'l'ERJIUPTED ••• •,/,/) 

DD 

~ 
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FILE: CASEOl>.. INF 

SAKPLE CONAIR AIRFLOW NETWORJ!; INPUT FILE - EXCERPTS 

1 1 1 
1 1 1 
1981 
WINNIPEG 

3 
3.58 

1 0 0 -8.96000 7.00000000 .oo 1 1 l 
2 0 0 -8.96000 7.00000000 .00 2 l l 
3 0 0 -8.96000 7.00000000 .oo 3 l l 

' 0 0 -8.96000 7.00000000 .oo ' 1 l 
5 0 0 -8.96000 7.00000000 .oo 5 1 l 
6 0 0 -8.96000 7.00000000 .oo 6 1 l 
7 0 0 -8.96000 7.00000000 .oo 7 1 1 

645 0 0 -1. 33750 7.00000000 .oo 6 9 8 
646 0 0 -1.33750 7.00000000 .oo 7 9 8 
647 0 0 -1.33750 7.00000000 .oo 8 9 8 
6'8 0 0 -1.33750 7.00000000 .oo 9 9 8 
6'9 0 0 -1. 33500 7.00000000 .oo CRACK BOT 
650 0 0 -1. 33500 7.00000000 .oo WALSEP BOT 
651 0 0 -1.00125 7.00000000 .oo 6 l 9 
652 0 0 -1. 00125 7.00000000 .00 7 l 9 
653 0 0 -1.00125 7.00000000 .oo 8 1 9 
654 0 0 -1.00125 7.00000000 .oo 9 l 9 
655 0 0 -1.33500 7.00000000 .oo CRACK BOT 
656 0 0 -1. 33500 7.00000000 .00 WALSEP BOT 
657 0 0 -1. 00125 7.00000000 .00 6 2 9 
658 0 0 -1.00125 7.00000000 .oo 7 2 9 
659 0 0 -1. 00125 7.00000000 .oo B 2 9 
660 0 0 -1.00125 7.00000000 .00 9 2 9 
661 0 0 -1. 33500 7.00000000 .00 CRACK BOT 
662 0 0 -1. 33500 7.00000000 .00 WALSEP BOT 
663 0 0 -1. 00125 7.00000000 .00 6 3 9 
664 0 0 -1. 00125 7.00000000 .oo 7 3 9 
665 0 0 -1.00125 7.0000000C .oo 8 3 9 
666 0 0 -1.00125 7.00000000 .oo 9 3 9 
667 0 0 -1.33500 7.00000000 .00 CRACK BO'I 
668 0 0 -1. 33500 7.00000000 .00 CRACK BOT 
669 0 0 -1.33500 7.00000000 .oo CRACK BOT 
670 0 0 -1.33500 7.00000000 .00 CRACK BOT 
671 0 0 -1.33500 7.00000000 .oo WALSEP BOT 
672 0 0 -1.00125 7.0000000C .oo 6 4 9 
673 0 0 -1.00125 7.00000000 .oo 7 4 9 
674 0 0 -1.00125 7.00000000 .00 8 4 9 
675 0 0 -1.00125 7.00000000 .oo 9 4 9 
676 0 0 -1.33500 7.00000000 .OD WALSEP BOT 
677 0 0 -1.00125 7.00000000 .oo 6 5 9 
678 0 0 -1.00125 7.00000000 .oo 7 5 9 
679 0 0 -1.00125 7.00000000 .oo 8 5 9 
680 0 0 -1. 00125 7.00000000 .00 9 5 9 
681 0 0 -1.33500 7.00000000 .00 WALSEP BOT 
682 0 0 -1.00125 7.0000000C .oo 1 6 9 
683 0 0 -1. 33500 7.00000000 .00 WALSEP BOT 
684 0 0 -1.00125 7.00000000 .00 2 6 9 
685 0 0 -1. 33500 7.00000000 .00 WALSEP BOT 
686 0 0 -1.00125 7.00000000 .00 3 6 9 
687 0 0 -1. 33500 7.00000000 .00 WALSEP BOT 
688 0 0 -1. 00125 7.00000000 .00 4 6 9 
689 0 0 -1.33500 7.00000000 .00 WALSEP BO': 
690 0 0 -1. 00125 7.00000000 .00 5 6 9 
691 0 0 -1.33500 7.00000000 .00 WALSEP BOT 
692 0 0 -1. 00125 7.00000000 .00 6 6 9 
693 0 0 -1.00125 7.00000000 .oo 7 6 9 
694 0 0 -1. 00125 7.00000000 .00 8 6 9 
695 0 0 -1. 00125 7.00000000 .00 9 6 9 

L 696 0 0 -1.00125 7.00000000 .00 1 7 9 
697 0 0 -1.00125 7.00000000 .oo 2 7 9 
698 0 0 -1.00125 7.00000000 .00 3 7 9 
699 0 0 -1.00125 7.00000000 .oo 4 7 9 
700 0 0 -1.00125 7.00000000 .oo 5 7 9 
701 0 0 -1.00125 7.00000000 .oo 6 7 9 
702 0 0 -1.00125 7.00000000 .oo 7 7 9 
703 0 0 -1.00125 7.00000000 .oo 8 7 9 
704 0 0 -1.00125 7.00000000 .oo 9 7 9 
770 0 0 -.33375 7.00000000 .oo l 9 10 
771 0 0 -.33375 7.00000000 .oo 2 9 10 
772 0 0 -.33375 7.00000000 .oo 3 9 10 
773 0 0 - • 33375 7.00000000 .oo 4 9 10 
774 0 0 -.33375 7.00000000 .oo 5 9 10 
775 0 0 -.33375 7.00000000 .oo 6 9 10 
776 0 0 -.33375 7.00000000 .oo 7 9 10 
777 0 0 -.33375 7.00000000 .oo 8 9 10 
778 0 0 -.33375 7.00000000 .oo 9 9 10 
779 0 0 .00000 20.00000000 .oo BASEMENT 
780 0 1 .00000 -23.50000000 .oo OUTDOORS - SOIL SURFACE 
781 0 0 2.48000 20.15000000 o.oo Kitchen/Dining/Living Room 
782 0 0 2.48000 20.15000000 o.oo Ball way 

L_~ 783 0 0 2.,8000 20.15000000 o.oo Bedroom 3 
784 0 0 2.'8000 20.15000000 o.oo Bathroom lsink) 
785 0 0 2.,8000 20.15000000 o.oo Bathroom Tub) 
786 0 0 2.48000 20.15000000 o.oo Master Be room 
787 0 0 2.48000 20.15000000 o.oo Bedroom 2 

0 
1 1 • 200811E-10 .200811E-10 .128946E-05 1.000 
2 l • 778095E-ll • 778095E-ll ,,99634E-06 1.000 



0 

3 
4 
5 
6 
7 
8 
9 

10 

605 
606 
607 
608 
609 

610 
611 
612 
613 
614 

615 

616 

617 
618 

619 
620 
621 
622 
623 
624 

1 
0 

2 
0 

3 
0 

4 
0 

5 
0 

6 
0 

7 
0 

8 
0 

9 
0 
10 
0 

1582 
0 

1583 
0 

1584 
0 

1585 
0 

1586 
0 

1587 
0 

1588 
0 

1589 
u 

1590 
0 

1591 
0 

1592 
0 

1593 
0 

1594 
0 

1595 
0 

1596 
0 

1597 
0 

1598 
0 

1599 
0 

1600 
0 

1601 

l .252360E-ll 
l • 3 60900E-10 
l . 3 4 7256E-09 
l . 877963E-12 
l .284750E-12 
1 .219491E-13 
l • 711875E-14 
1 • 3 54167E-09 

0 

1 
1 
1 
l 
3 

l 
l 
l 
l 
8 

3 

3 

1 
3 

1 
1 
4 
4 
4 

.187266E-10 

.187266E-09 

.190100E-08 

.574600!-08 

.305500E-02 
0.0001 

.471700E-08 

.182100E-07 

.107600E-07 

.147600E-07 

.547900E-07 
0.0000 
0.0000 

.474200E-02 
0.0001 

.269700E-02 
0.0001 

.265600E-08 

.262700E-02 
0.0001 

.775900E-08 

.453200E-08 
-.210009E-01 
- . 324015E-01 
0.744034E-Ol 

1 .00000 
.o 
.o 

.00000 

1 . OOOOD 
.o 
.o 

2 .00000 

2 . 00000 
.o 

2 . 00000 
.o 
• 0 

.0 

• 0 

.o 

3 . OOOOD 

3 . ODOOO 

3 . 00000 

4 . OOODO 

571 
.0 

571 
.o 

571 
• 0 

572 
.o 

572 
.o 

573 
.o 

573 
.o 
~73 

"650 
.o 

574 
.o 

574 
.o 

574 
.o 

575 
.o 

575 
.o 

575 
.o 

576 
.o 

576 
.o 

577 
.o 

577 
.o 
578 

.OOODO 

.DODOO 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

• 252360E-ll 
.360900E-10 
.347256E-09 
.877963E-12 
.284750E-12 
.219491E-13 
• 711875E-14 
• 354167E-09 

.187266E-10 
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2138 780 3.29000 787 0.81000 620 270.0 1 1 R.W. Window Top 

0 0.00 
2139 780 2.48000 787 0.00000 820 270.0 1 1 R.W. Window Bottom 

0 o.oo 
2140 780 2.48000 787 0.76000 614 270.0 1 1 11.W. LAFSW 

0 0.68 
2141 780 1.21000 781 0,99000 621 180.0 0 1 ~itch•n Bxbauata 

0 1.00 
2142 780 1. 2100~ 779 1.21000 622 180.0 0 1 Baaement lxhauat 

0 1.00 
2143 780 1.21000 785 0.99000 621 180.0 0 1 Bathroom Bxhauat• 

0 1.00 
0 
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FILE: CASEOlC.INP 

SAMPLE CONAIR CONTAMINANT DISPERSAL INPUT FILE . 
• CONTAMINANT INPUT FILE - CASE 1 
• Basement Suction System, l mm separation, no soil air barrier. 
• 114 Payment, Winnipeg, Manitoba 
• Units: nuclei 1 g, m , hr 
• Airflow • !g/nrJ 
• Concentrat on • [nuclei/y·Air] 
: Generation Rate • [nucle / 11r] 

FLOWSYS 
ft• 787 S=l IOsURn TPsA 

780 BCs C 
< 

l V•.158989774E+05 
2 V•.158989774E+05 
3 V•.179396078E+04 
4 V•.448490196E+02 
5 V•.l79396078E+04 
6 V•.896980434E+Ol 
7 V=.448490196E+04 
8 V=.448490196E+05 
9 V=.448490196E+05 

10 Vs.158989774E+05 

641 V=.279174319E+02 
642 V=.315006283E+Ol 
643 V=.787515708E-Ol 
644 V=.315006283E+Ol 
645 V•.157503149E-01 
646 V=.787515708E+Ol 
647 V=.787515708E+02 
648 V=.787515708E+02 
649 V=.179396078E-04 
650 V=.358792173E-05 
651 V=.239493776E+Ol 
652 V=.598734412E+03 
653 V=.598734412E+04 
654 V=.598734412E+04 
655 V=.17939607BE-04 
656 V=.35B792173E-05 
657 V=.239493776E+Ol 
658 V=.598734412E+03 
659 V=.598734412E+04 
660 V=.59B734412E+04 
661 V=.126002513E-05 
662 V=.252005038E-06 
663 V=.168213363E+OO 
664 V=.~20533366E•02 
665 V=.4205333BBE+03 
666 V=.420533388E+03 
667 V=.lll669727E-04 
668 V=.lll669727E-04 
669 V=.126002513E-05 
670 V=.315006283E-07 
671 V=.630012595E-08 
672 V=.42053340BE-02 
673 V=.105133:47E+Ol 
674 V=.105133347E+02 
675 V=.105133347E+02 
676 V=.252005038E-06 
677 V=.168213363E+OO 
678 V=.420533386E+02 
679 V=.420533388E+03 
680 V=.42053338BE+03 
681 V=.223339465E-05 
682 V=.149079093E+Ol 
683 V=.223339465E-05 
684 V=.149079093E+Ol 
685 V=.252005038E-06 
686 V=.168213363E+OO 
687 V=.630012595E-08 
688 V=.420533408E-02 
689 V=.25200503BE-06 
690 V=.168213363E+OO 
691 V=.126002525E-08 
692 V•.841066856E-03 
693 V=.210266704E+OO 
694 V=.210266704E+Ol 
695 V=.210266704E+Ol 
696 V=.372697715E+03 
697 V•.372697715E+03 
698 v ... 420533388E+02 
699 v ... 105133347E+Ol 
700 v ... 420533388E+02 

720 V=.105133347E+04 
721 V=.105133347E+05 
722 V=.105133347E+OS 
723 V=.239493776E+Ol 
724 V=.598734412E+03 
725 V=.598734412E+04 
726 V=.598734412E+04 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 
< 
< 
< 

< 
< 

< 
< 
< 
< 

< 
< 

< 
< 
< 
< 
< 
< 
< 

< 
< 

< 
< 
< 

< 
< 

< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 

< 
< 
< 
< 

l l l 
2 l 1 
3 l 1 
4 1 1 
5 l 1 
6 l 1 
7 1 l 
8 l l 
9 l l 
l 2 l 

2 9 8 
3 9 8 
4 9 B 
5 9 B 
6 9 8 
7 9 e 
8 9 8 
9 9 8 

CRACK BOT 
WALSEP BOT 
WALL SID- X 
7 1 9 
8 1 9 
9 1 9 

CRACK BOT 
WALSEP BOT 
WALL SID-X 
7 2 9 
B 2 9 
9 2 9 

CRACK BOT 
WALSEP BOT 
WALL SID-X 
7 3 g 
8 3 9 
9 3 9 

CRACK BOT 
CRACK BOT 
CRACK BOT 
CRACK BCJ. 

WALSEP BOT 
WALL SID-X 
7 ' 9 
8 4 9 
9 4 9 
WALSEP BOT 
WALL SIO-X 
7 5 9 
8 5 9 
9 5 9 
WALSEP BOT 
WALL SIO-Y 
WALSEP BOT 
WALL SIO-Y 
WALSEP BOT 
WALL SIO-Y 
WALSEP BOT 
WALL SID-Y 
WALSEP BOT 
WALL SID-Y 
WALSEP BOT 

WALL SID-XY. 
7 6 9 
8 6 9 
9 6 9 
1 7 9 
2 7 9 
3 7 9 
4 7 9 
5 7 9 

7 9 9 
8 9 9 
9 9 9 
WALL SIO-X 
7 1 10 
8 l 10 
9 1 10 
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727 V•.239493776E+Oi < WALL SID-X 
728 V=.5987344l2E+03 < 7 2 10 
729 V=.5987344l2E+04 < 8 2 10 
730 V• .598734412E+04 < 9 2 10 
731 V•.1682l3363E+OO < WALL SID-X 
732 V•.,20533388E+02 < 7 3 10 
733 V•.,20533388E+03 < 8 3 10 
734 V•.420533388E+03 < 9 3 10 
735 V•.420533408E-02 < WALL SID-X 
736 V• . 105133347E+Ol < 7 4 10 
737 V•.105133347E+02 < 8 4 10 
738 V•.105133347E+02 < 9 4 10 
739 V• . 168213363E+OO < WALL Slr'-X 
740 V•.420533388E+02 < 7 5 10 
741 V•,420533388E+03 < 8 5 10 
742 V• . 420533388E+03 < 9 5 10 
743 V• . 149079093E+Ol < WALL SID-Y 
744 V•.149079093E+Ol < WALL SID-Y 
745 V• . 168213363E+OO < WALL SID-Y 
746 V•.420533408E-02 < WALL SID-Y 
747 V•.168213363E+OO < WALL SID-Y 
748 V•.841066856E-03 < WALL SID-XY 
749 V• . 210266704E+OO < 7 6 10 
750 V•.210266704E+Ol < 8 6 10 
751 V•.210266704E+01 < 9 6 10 
752 V•.372697715E+03 < l 7 10 
753 V•.372697715E+03 < 2 7 10 
754 V•.420533388E+02 < 3 7 10 
755 V=.105133347E+Ol < ' 7 10 

777 V=.105133347E+05 < 8 9 10 
778 V•. 105133347E+05 < 9 9 10 
779 V= . 249053969E+06 < BASEMENT 
780 V=.141396372E+l2 < OUTDOORS - SOIL SURFACE. 

< ~itchen/Dining /~ivin~ Room ll35.C7 m 3@ 20.15 CJ 781 V=l62561. ll 
782 V•9387.55 < Hallway ~7.80 m 3 ~ 0.15 C 

< Bedroom ~19 . 51 m 3 @ ,O.l C) 783 V=23480.92 
<Bathroom~ ink) ~7.93 ~ 3@ 20. 15 C) 784 V=9544.0l 
<Bathroom Tub ) b .42 m J@ 20.1 5 c~ 785 V=7726.68 
<Master Be room 39A72 m 3 @ 20 .15 ) 786 V=47804.30 
< Bedroom 2 (23 . 2 m 3 @ 20.15 C) 787 V=27921. 95 

END 
FLOWEL EM 

l 
2 
3 
4 
5 
6 
7 
8 
9 

10 

2097 
2098 
2099 
2100 

2101 I= 
2102 I= 
2103 I= 
2104 I= 
2105 I• 
2106 I= 
2107 I= 
2108 I= 
2109 I= 
2110 I= 
2111 I= 
2112 I• 
2113 I• 
2114 I= 
2115 I= 
2116 I= 
2117 I• 
2118 I• 
2119 I• 
2120 I• 
2121 I• 
2122 I• 
2123 I• 
2124 I• 
2125 I• 
2126 I• 
2127 I= 
2128 I• 
2129 I• 
2130 I• 
2131 I• 
2132 I• 
2133 I= 
2134 I= 
2135 I= 
2136 I= 
2137 I• 
2138 I• 

I c l , 2 T=CNDF H=.17939608E+05 L=.l7725000E+Ol D=.12600000E-03 
l, 10 T=CNDF M=.lll66973E +05 L=.28475000E+Dl D•.12600000E-03 I = 

I • 1 , 82 T=CNDF M•. 63595910E+04 L=.50000000E+Ol D•.12600000E-03 
3 T=CNDF H= .17939608E+05 L=.98 625000E+OO D=.12600000E-03 J a 2 , 

I = 2 , 11 T•CNDF H=.11166973E+05 L=.28475000E+Ol D=.12600000E-03 
2 , 83 T=CNDF H=.63595910E+04 L=.50000000E+Ol D=.12600000E-03 I = 

I or 3 , 4 T•CNDF M=.17939608E+05 L= . 10250000E+OO D=.l2600000E-03 
3 , 12 T=CNDF M=.12600251E+04 L=.28 475000E•Dl D=.126DOOOOE-03 I = 

I = 3 , 84 T=CNDF H= . 7l75843lE+03 L=.50 000000E+Ol D=.l2600000E-03 
4 , 5 T=CNDF M=.17939608E•05 L=.10 250000E+OG D•.126DOOOOE-03 I = 

1=776.780 T=CNDF 
1=777,778 T=CNDF 
1=777,780 T=CNDF 
I=778L78Cl T=CNDF 
780 , 179 T=SIMP 
780 , 779 T• SIMP 
780 , 779 T=SIMP 
780 , 779 T=SIMP 
780 , 779 T•SIMP 
780, 779 T• SIMP 
779 , 781 T=SIMP 
779 , 781 T• SIMP 
780, 781 T• SIMP 
780, 781 T=SIMP 
780 , 781 T•SIMP 
780 , 781 T•SIMP 
780, 781 T•SIMP 
780 , 781 T• SIMP 
780 , 781 T• SIMP 
780, 781 T•SIMP 
780 , 781 T•SIMP 
780, 781 T•SIMP 
781 , 782 T•SIMP 
781, 782 T•SIMP 
782 , 783 T•SIMP 
782, 783 T•SIMP 
780 , 783 T•SIMP 
780 , 783 T•SIMP 
780, 783 T"SIMP 
782 , 784 TsSIMP 
782, 784 T•SIMP 
784 , 785 T-SIMP 
784 , 785 T•SIMP 
782, 786 T•SIHP 
782, 786 T•SIHP 
780, 786 T•SIMP 
780 , 786 T"SIMP 
780 , 786 T=SIMP 
780, 786 T=SIMP 
782, 787 T" SIMP 
782 , 787 T• SIMP 
780 , 787 T•SIMP 

H=.31500628E•04 
M~.42053339E+04 
H=.31500628E+05 
H=.31500628E•OS 
Lower E. Window 
Lower E. Window 
N. Sill Crack 
E. Sill Crack 
s. Sill Crack 
W. Sill Crack 
Basement Door 
Basement Door 
S . Window Top 

L=.3337500 0E • OO 
L=.5000000 0E•Ol 
L=.3337500 0E•OO 
L=.33375000E•OO 
Top 
Bottom 

S. Window Bottom 
Upper E. Window Top 
Upper E. Window Bottom 
S. Exterior Door Top 
s. Exterior Door Bottom 
Jil. Exterior Door Top 
N. Exterior Door Bottom 
Jil.E. LAFSW 
S.E. LAFSW 
Ball Entrance 
Ball Entrance 
Bed r oom 3 Door 
Bedroom 3 Door 
N. Wi ndow To p 
N. Window Bottom 
N. LAFSW 
Ba lhroom Door !Sinkl 
Bathroom Door Sink 
Bathroom Door Tub! 
Bat hroom Door Tub 
Hae t er Bedroom Door 
Hee t er Bedr oom Doo r 
s.w. Wi ndow Top 
s.w. Wi n dow Bottom 
S.W . LAFSW 
S.W . LAFSW 
Bedroom 2 Door 
Bedro o 11> 2 Door 
N.W. Wi ndow Top 

D .12600000E-03 
D .l2600000E-03 
D .12600000E-03 
D .12600000E-03 

124 



r 

r 

r 

2139 Iz 
2140 ls 
2141 I• 
2142 I• 
2143 I• 

780, 787 T•SIMP 
780, 787 T•SIMP 
780, 781 T•SIMP 
780, 779 T•SIMP 
780, 785 T•SIMP 

N.W. Window Bottom 
N.W. LAFSW 
J:itchen Exhausts 
Basement Exhaust 
Bathroom Exhau11ts 

END 
1\INELEM 
J:zl 

.0075528 
< 

< Decay constant: Rn (h-1] 
< Loureiro, p.268 

1 I• 1 F\=l 
787 I• 787 GEN•l F\•l 

END 
STEADY 

1 CG•.467659086621E+l0 
2 CG=.467659086621E+10 
3 CG=.527683031448E+09 
4 CG•.131920757862E+OB 
5 CG•.52768303144BE+09 
6 CG•.263841528256E+07 
7 CG•.131920757862E+l0 
8 CG•.131920757862E+ll 
9 CG•.131920757862E+ll 

10 CG•.467659086621E+l0 

770 CG•.109626844713E+l0 
771 CG•.109626844713E+l0 
772 CG•.123697427038E+09 
773 CG•.309243567596E+07 
774 CG=.123697427038E+09 
775 CG=.618487164568E+06 
776 CG•.309243567596E+09 
777 CG=.309243567596E+l0 
778 CG=.309243567596E+l0 
780 CG•2939 < Outdoor Rn222 Concentration (Constant 0.2 pCi/L) 

END 
RETURN 
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FILE: PST.BAT 

SET 18cPOST15. 
CALL GET CASE15 
POST 
CALL DUMP CASE15 

FILE: GET.BAT 

COPY •• \ •• \RUNS\\l\\lA.INP 
COPY •• \ •• \RUNS\\l\\lA.OUT 
COPY •• \ •• \RUNS\\l\\lC.S'l'D 

FILE: DUMP. BAT 

COPY \l?.SUM •• \ •• \RUNS\\l\*.SUM 
COPY \l?.PRS •• \ •• \RUNS\\l\*.PRS 
COPY \l?.VPC •• \ •• \RUNS\\l\•.VPC 
DEL \l?.• 

FILE: POST.FOR 

C MAIN PROGRAM 

CBARACTER*20 FLNOUT 

CALL GDAT(FLNOUT) 
CALL VPIC1 
CALL VPIC2(FLNOUT) 

END 

CIINCLUDE GOAT.FOR 
C INCLUDE VPICl.FOR 
C INCLUDE VPIC2.FOR 
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FILE: GOAT.FOR 

c 

c 

1111 

StJBROUTINE GDAT(FLNOUT) 

COMMON /UNITS/ ue6u9LUlp..LNSBSMT,NSOUT 
INTEGER U8,U9,Ul ,N~BSPIT,NSOUT 

COMMON /AFl/ FIRSTLCTLEnd 
LOGICAL FIRST,CTL~nd 

COMMON /LST/ LIST 
INTEGER LIST NUE 
IRTEGER jijiK,JDEF,JMIN,JMAX 

CBARACTER*20 FILENM, FLRMIN, FLNOUT 

UB • 0 
U9 • l 
UlO• 2 

JUNK • 999 
lfUE • l 
LIST "' 0 
FIRST • .TRUE. 
CTLEnd • .FALSE. 

CONTINUE 

Open fil••· 

CALL OPENFL(UB1FILENM, 'SEQUENTIAL' ,IOSI 'FORMA'lTED', 'OLD' I 

'Enter AIRFLOW INPOT file name *A.INP): ', 
NUE) 
FLNMIN = FILENM 
JDEF = LIST 
JMIN = 0 
JMAX - 4 
CALL INTGET(' Enter OUTPUT CONTROL Earameter', 
IF ILIST.GE.lJDI ~~IN,JMAX,JUNK,LI T) 

Cl.LL OPENFL U9,FILENM,'SEQUENTIAL'tIOSi'FORMA'I'l'ED'f'NEW'I 
' Enter INTERME!llATE DATA f1 e name (*A. TD): , 

NUE) 
write(U9,900l FLNMIN 
write(U9,901 FILENM 

END IF 
CALL GTDATl 

WRITE{*,*) 
CALL OPENFL(UlO,FILENM,'SEQUENTIAL',IOS,'FORMA'I'l'ED','OLD', 

'Enter AIRFLOW OUTPOT file name (*A.OUT): ', 
NUE) 
JDEF 779 
JMIN 1 
JMAX 25000 
CALL NTGET(' Enter BASEMENT NODE number', 

JDEF,JMIN,JMAX,JUNK,NSBSMT) 
~ 780 
= l 
= 25000 
INTGET(' Enter OUTDOOR NODE number' I 

JDEF,JMIN,JMAX,JUNK,NSOUT) 
WRITE'' *) 
CALL ~TDAT2(FILENM,FLNOUT) 

JDEF 
JMIN 
JMAX 
CALL 

Cloee{3) 
If {L!ST.GE.l) CLOSE(U9) 
CLOSE(UB) 
CLOSE(Ul0) 
FIRST = .TRUE. 
WRITE{',* l 
If (NUE.QT.O) Goto 1111 

900 FORMAT(' INPUT DATA FILE : 
901 FORMAT(' OUTPUT DATA FILE: 

I ,A20, 'l 
',A20,/ 

RETURN 
End 

c------------------------------------------------StJBROUTINE GTDATl ---------------- aJ.'DATl 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

c 

c 

DESCRIPTION *********************•******************************* 

Read the airflow INPUT data file. 

DECLARATIONS **************************************************** 

NAFP - Number of airflow element para.meter• •tored. 
Airflow element data 

INTEGER MAXAFE 
PARAMETER (MAXAFE • 2200) 

COMMON /AFEDAT/ AFE~NK ~l~El ,AFEBT(~l~El.tAFEPTR!MAXAFE), 
- AFECTL l'IAlV\I' EI 'AFLOW 12 l'IMAFE ) , f>p ( MAXAF£ l , 
- PW( E),PS MAXAFE ,Azm(MAXAFE),ETYPE(MAXAFE), 
- TCla,BBt 

INTEGER 
REAL 
REAL*B 

AFELNK AFEPTR ETYPE TCl11 
AFEBT,AFECTL,PW,PS,Azm,BBt 
DP,AFLOW 

COMMON /CTLAFE/ NoCtl(HAXAFE),CtlSl(MAXAFE,5),Ctll(MAXAFE,4) 
~~GER Nogff iCtlSl . 

Airflow element parameters 
INTEGER MAXAFT 

PARAMETER (MAXAFT • 700) 
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f 
r 

l 

c 
c 

c 

c 

c 

c 
c 

c 

c 

c 

INTEGER MAXAFP 
PARAMETER (MAXAFP = 4200) 

COMMON /AFEPAll./ AFENDX(MAXAFT) ,AFEPAR(MAXAFP) 

INTEGER AFENDX 
REAL AFEPAR 

COMMON /LST/ LIST 
COMMON /CONTRL/ PBfACNV~tLACNVG2LACNVGJ,AMAXIT,DPMAX, 

- NO NIT,NAl'·ET,NAF~,NZON 

INTEGER LIST, AKAXIT, KOINIT, llAFET 
INTEGER NAFE,NZON 
REAL PB, ACNVGl, ACNVG2, ACNVG3, DPMAX 

COMMON /UNITS/ U8LU9LU106NSBSMT,NSOUT 
INTEGER UD,U~,Ul ,NSBSMT,NSOUT 

Zone (airflow node) data 
IR'l'EGER MAXZON 

PARAMETER (MAXZON • 1000) 

COHHON /ZONL/ZTYPiliMAXZONi,PZ{MAXZONl ,TZIMAXZONI ,BZ{MAXZON) I 
- RBOZ MAXZON ISQ~TDZ(MA1C20N ,VISCZ MAX.tON), 
- s ( MAXZO I ATYPE ( MAXZON 

INTEGER ZTYPE ATYPE 
DOUBLE PRECISI6N PZ, RBOZ, SQRTDZ, VISCZ, SUMAF 
REAL BZ, TZ 

REAL RELCON 
INTEGER IHTCON,I,J 
E~~~R!6oM's~I~~G, NAFP, E 
CBARACTER•40 WORD 

COMMON /W'l'HRl/CITY IHNAME YR 
CHARACTER CITY*20,fHNAME•i6,YR•4 

COMMON /WTHR2/DAYS.L!°RSTDY,FRSTBR,LASTDY!LASTHR,HOURS, 
- I,STMON STUAY,STHR,EHDMON,EHDDAY,ENDHR,X 

INTEGER DAYS,FRSTDYLFRS'l'HR,LASTDYLLASTHR,BOURS,STMON, 
- StDay,StHr,~ndMon,EndDay,~ndBr,X 

C CODE ***•****•*****•***************************•***************** 
c 

NAFP = 0 
NAFET = 0 
NAFE = 0 
NZON • 0 

C--NAME WE1.THER D1.T1. INPUT FILE 
READ(U8,900) STRI NG 
I( = 0 

c 

c 
c 

CALL GETWRD(STRING,l'\LWORD ) 
StMon • lll'I'CON {WORD, t·L1.G) 
CALL GETWRD{STR! NG,K,WORO ) 
StOay r INTCON(WORD;FL1.G l 
CAUL GETWRD(STRING,l'\ , WORO) 
StHr = INTCON(WORD,FLAG ) 

READ(UB,900) STRING 
K = 0 
CALL GETWRD(STRING K,WORDI 
End.Mon = IN'l'CON(WORi:i ,FLAG 
CALL GETWRD(STR!NG,K, WDRD 
EndOay • IN'l'CON(WORD, FLAG 
CALL GETWRD(STR!NG,K ,WORD 
EndHr = INTCON (WORD, FLAG) 

Reacl(uB,950) Yr 
Reacl(uB,951) City 

950 Format(1\4 J 
951 Format(A20) 

Read building site terrain claaa and building height. 
READ(UB,900) STRING 
" .. 0 CALL GETWRD(STRING,K,'WORD) 
TCle " lNTCON('WORDLFLAG) 
READCUB,900) STRING x. 0 
CALL GE'l'WRO(STRINGL~!'WO.RD) 
BBt. • RELCON[WORD,nJ1G) 
IF(LlST.GE.3} WRITE(U9,907) TCla 

Read zone data: 
t.ype\ambient~knawn preae.), height, temperature, pressure. 

IFCL1ST.GE~3 WRITE(u9,901} 
10 CONTI NUE 

READ!UB,900) STRING 
r; • 0 
CALL GETW'Rl>(STRIN~ll\\WORD) 
I • INTCONl~RD FJ.AG 
IF CI .LE.0 GO TO 20 
NZON • NZ<> •1 

filNZON.GT.HAXZON) CALL ERROR(' Para.met11r MAXZON too small' ,3) 
I.NE.NZON) CALL ERROR(' Zone dat.a out of aequence',3) 
L GETWRD{STRIN~ 1 11.\WOIID) 

E • IHT~ON WORD, Fi.AG 
ATYPE NZON • E 
CALL bE { STRIN~! ll.(WOR.o) 
N • INT~ON ~RD, FWIG J 
ZTYPE NZON • N 
CALL b£ (STRING,Jlt.,WORD) 
BZ{NZONl • lU:LCON (WOJIP.i.F:i.l.G) 
CALL GE'l'WR.D(STRINC,K,woRD) 
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TZ(NZON) = RELCON(WORD FLAG) 
If (ATYl>E(NZON) .EQ. ll TZ(NZON) • ODBT 
PZbNZON) • 0.0 
IF N.EQ.l THEN 

ALL GE~ (STRING, K WORD l 
PZCNZON) • lU:LCON(WORD,Fl.AG) 

END IF 
IF(LIST.GE.3) WRITE(U9,902) NZONZAT:iPE~NZON~lZTYPE~NZON), 
GO TO lO BZ(N ON),T (NZO ,PZ(N ON) 

20 CONTINUE 
C Read airflow element parameter&: 

IFCLIST.GE.3) WRITE(U9,903) 
30 COKTI!fUE 

C Read firat line. 

c 
c 

c 

c 

c 

c 

c 

c 

32 

35 

36 

41 

42 

44 

45 

46 

READ[UB,900) STRING 
IF(LlST.GE.3) WRITE(U9,904) STRING 
Ji: .. 0 
CALL GETWRD [ STRIN~ l It l WORD) 
I • INTCON(WORD,F.LJ\G 
IFCI.LE.Ol 00 TO 100 
RAtET • RAFET+l 
IFlliAFET.GT.KAXAFT) CALL ERROR(' ParllJlletar MAXAFT too amall',3) 
IF I.KE.NAFETJ 

.L ERROR( AF parameter data out of ••quenca' ,3) 
CALL GE'l'WJID(STRIN~lltlWORD) 
I • INTCON(WORD F.LJ\G 
IF(HAFP+lO.GT.~P 

CALL ERROR(' Parameter MAXAFP too •mall',3) 
RAFP • RAFP + l 
AFEND~NAFET) • NAFP 
AFEPAR NAFP) "' I 
M • N P 

IF(l.EQ.l) THEN 
Raad remaining data. 

Power law resistance. 
DO 32 N=l,4 

CALL GETWRD(STRING,K,WORD) 
M • M+l 
AFEPAR[M) • RELCON(WORD,FLAG) 

ELSE IF(I.EQ.2) THEN 
Duct element. 

DO 35 N=l 4 
CALL GETWRD(STRING,K,WORD) 
M = M+l 
AFEPAR(M) = RELCON(WORD,FLAG) 

READ(UB,900) STRING 
IF(L!ST.GE.3) WRITE(U9,904) STRiliG 
K = 0 
DO 36 N=l,4 

CALL GETWRD(STRING,K,WORD) 
M = M+l 
AFEPAR(M) = RELCON(WORD,FLAG) 

M = M•l 
AFEPAR(M) = AFEPAR(NAFP+4)/AFEPAR(NAFP+2) 
M =Md 
AFEPAR (M) 
M = M+1 
AFEPAR!M) 

AFEPAR(NAFP+l)/AFEPAR(NAFP+2) 

1.14 - 0.868589•LOG(hFE?!\P,i.NAFP+9)) 
M = M+ 
AFEPAR(M) = AFEPAR(NAFP+ll) 

ELSE IF(l.tQ.3) THEN 

DO 41 N=l,4 
Doorway element. 

CALL GETWRD(STRING,K,WORD) 
M = M+l 
AFEPAR(M) = RELCON(WORD,FLAG) 

READlUB,900) STRING 
IF(LIST.GE.3) WRITE(U9,904) STRING 
)I; = 0 
DO 42 N=l,4 

CALL GETWRD(STRING,K,WORD) 
M = M•l 

-·--A!:~~~i~l.7 ~~SON(WORD,FLAG) 
~~~L ~rl~·L~··J ~nLl, 

Constant flow rate. 
CALL GETWRD(STRING,K,WORD) 
M = M+l 
AFEPAR(M) = RELCON(WORD,FLAG) 

ELSE IF(l.EQ.5) THEN 
Detailed fan element. 

DO 44 N=l,4 
CALL GETWRD(STRING,K,WORD) 
M • M+l 
AFEPAR(Ml • RELCON(WORD,FLAG) 

READ(US,900) STRING 
IF(L!ST.GE.3) WRITE(U9,904) STRING 
)I; .. 0 
DO 45 N=l 6 

CALL GETWRD(STRING,Jt,WORD) 
M • M+l 
AFEPAR~Ml • RELCONiWORD,FLAG) 

CO 45 ffe. ... ,-f'~PAR.1.!!AP~ +9) 
READ(US,900) ST~ING 
IF(LIST.GE.3) WRITE(U9,904) STRING 
Ji: = 0 
DO 46 J•l 5 

CALL GETWRo(STRING,K,WORD) 
M • M+l 
AFEPAR[M) • RELCON(WORD,FLAG) 
CONTI NOE 

ELSE IF(I.EQ.6) THEN 
Constant. power fan element . 

CALL GETWRD(STRING,K,WORD) 
M = M+l 
AFEPAR(M) • RELCON(WORD,FLAG) 

ELSE IF(l.EQ.7) THEN 
Multiran9e resistance. 
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r-

I 

c 

c 
c 
c 
c 

51 

52 

54 

55 

56 

100 

11 0 

150 

DO 51 N=l,4 
CALL GETWRD(STRING,Jl,WORD) 
M = M+l 
AFEPAR[MJ = RELCON[WORD,FLAG) 

DO 52 N=1,AFEPAR(NAFP+2) 
REA!l(UB,900) S'l'RING 
IF(L!ST.GE.3) WRITE(U9,904) STRING 
JI .. 0 
DO 52 J•l,3 

CALL GETWRD(STRING,J\,WORD) 
M • M+l 
AFEPAR(M) • JIELCOR(WORD,FLAG) 
CONTI ROE 

ELSE IF(I.EQ.8) TBER 
Variable r••i•tance. 

DO 54 N•l,4 
CALL QETWRD(STRING,J\,WORD) 
M • M+l 
AFEPAR(M) • JIELCON(WORD,FLAG) 

JIE.AD(U8,900J STRING 
IF(LlST.GE.3) WRITE(U9,904) STRING 
JI .. 0 
DO 55 N•l 2 

CALL OETWRo(STRING,J\,WOllD) 
M • M+l 
AFEPAR(Ml "' RELCON(WORD,FLAG) 

READ(UB,900) STRING 
IF(L!ST.GE.3) WRITE(U9,904) STRING 
JI .. 0 
DO 56 R•l 4 

CALL GEMo(STRING,Jl,WORD) 
M = M+l 
AFEPAR[M) • RELCON(WOllD,FLAG) 
M = M+l 
AFEPAR(M)=O.O 

END IF 
NAFP ,. M 
IF(NAFP.GT.MAXAFP) 
GO ~50ERROR(' Parameter MAXAFP too •mall',3) 

CONTINUE 
IF(LIST.GE.4l 
IF(LIST.GE.4 

CALL D\JMPVI ( 'AFENDX:' ,AFENDX,NAFET,U9) 
CALL D\JMPVR( 'AFEPAR: ',AFEPAR,NAFP,U9) 

Read airflow element data: 
link l, height 1, link 2, height 2, 
pointer to parameters! surface azimut h, 
Jctl intervals, ctl t mes, ctl values. 

WRITE(U9,905) IF (LIST. GE. 3) 
CONTINUE 
READbUB,900) STRING 
K • 
CALL GETWRD(STRING,Kc WORD) 
I = INTCON(WORD,FLAGJ 
IF(l.LE:.0) GO TO 120 
NAf'E = NAFE • l 
IliNAFE . G'!'.MAXAFEl CALL ERROR(' Pa ramete r MAXAFE t oo small' ,3 ) 
IF l . NE.NAFE) CALL ERROR~' AF£ data out o! eequence',3) 
C L Gl::'!'WRD (STRI NG, K, WORJ: ) 
AFELNK(l, Nl\rE) • lNTCON( WORD,FLAG) 
CALL G£TWRD(S1'RING,R WO!U> J 
AFEHT(l, NAF£l .. RELC6N( W0~ 1 FLAG) 
CALL CETWRD(STRING, K,WORDJ 
AFE!.Nl\(2 , NME ) • I NTCON( WORD,Fl.AG) 
CALL G£TWRD [ S1'RING, IC \I/ORD ! 
AF·E!fT ( 2, NAF£ I = RELCON (WORD, FLAG) 
CALL CETWRD! STRI NG, K, WORDJ 
An:PTR{NAFE "'- INTCON (WORD, FLAG) 
CALL G£TWRD STRING , IVwORDl 
Azm(NAFE) • RELCON( WORD,FLAG ) 
CALL GE-TWRD( STRlNG,K,WORD) 
ETYPE( NAFE) ..- INTCON(WORDc FLAG) 
CAL~ CETWRO( STRING . ~. woRD, 
NoCtl( NAFE) = I NTCON( WORD, FLAG) 
J=O 
Do 150 Isl,NoCtl(NAFE) 

lf (MOD~JL6J.£Q.O ) then 
i\EAD UH,900) S1'RING 
K s 

End if 
CALL GE'I'WRD[STRING, K, WORD) 
CtlSl(NAFE,1) • INTCON( WORD,FLAG) 
CALL CETWRDISTRING K,WORDl 
Ctll(NAFE,I c RELCON (WOR.C> ,FLAG) 
J•J+1 

Continue 
I=NoCtl(NAFEj+l 
CtlSl(NAFE,I •24 

IF(LIST.GE.3) 

IF(LIST.GE.3) 

GO TO 110 

WRITE( U9, 906) NAFE , AFELNK ( l f NAFE l ,AFE!IT( l ,NAFE) 1 

AFELN~ ( 2 \ NAF£ l 1 AFEF!Tl 2, NA.f'E , AFEPTR ( NAFt) , 
AZM !NAFE LETYPE ( NAFE ,NOC'l'L NAFE) 
WR11'E( U9 ,~08 ) (CTLSl NAFE I 
Ctll(NAFE , I ), l•l ,NoC l(NAFE j 

120 CONTINUE 

900 FORMAT A) 
901 FORMAT / ,8X,'N AKB TYP BZ TZ PZ') 
902 FORMAT ' ZON:' f 3I4,2FB.3, F9.0! 
903 FORMAT /, l OX, ' par amet e rs ' 
904 FORMAT ' AFP: ' A) 
905 FORMAT /, 8X ,'I N Bl M 82 T AZM 'l'YP', 

- ' NOCTL ' I ' TIME C'l'L ' l 
906 FORMAT ! ' AFE:' 1 2 l 4!F~ . ~ , J 4, P8.3, I 4 , Fl2.5,I4,I6) 
907 FORMAT ' TCl s : , 14 
908 FORMAT 24(16, F6 . 3 ) 

RETURN 
END 

131 



C---- - ----------------------------------------------------------- GTDAT2 

c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

c 

c 

c 
c 

c 

c 

c 

c 
c 

c 

c 

c 

SUBROUTINE GTDAT2(FILNIN,FLNOUT) 

DESCRIPTION ········· · ····················~·······• •t••~· ·~ ······ 
Raad the airtlow OUTPUT data tile. 

DECLARATIONS ••••••••••••••• •• ••••••• •••••••• ••••••••••••••••• ••• 
RAFP - Number of airflow element par1UDeter• atored. 
Airflow element data 

NTEGER KAXUE 
PARAMETER (KAXAFE • 2200) 

COKMON /'AFEDAT/ AFE~Nlt ~t~E),AFE:BT(~1~E)LAFEPTR(MAXAFE), 
- AFECTL l'WUIEE l ArLOW ! 2 KAXAFE l , f)p ( KAXAF£ l , 
- · PW{ . E) ,PS IW<Mt ,J.U(MAXM'E) ,ETYPE(JWW'E), 
- TCla,BBt 

INTEGER AFELNlt1~EPTRL~EiTCl• 
REAL AF EST 1 ¥.:ECTL, l:'W, PS, AZm, BBt 
REAL• 8 DP, A.Fi.ow 

COMMON /CTLAFE/ RoCtl(MAXAFE),CtlSl(KAXAFE,5),Ctll(MAXAFE,,) 
~~GER Rogif iCtlSl 

Airflow element parameter• 
INTEGER MAXAFT 

PARAMETER (MAXAFT E 700) 
INTEGER MAXAFP 

PARAMETER (MAXAFP c '200) 

COMMON /AFEPAR/ AFENDX(MAXAFT),AFEPAR(MAXAFP) 

INTEGER AFENDX 
REAL AFEPAR 

COMMON /LST/ LIST 
COMMON /CONTRL/ PB,ACNVG1,ACNVG2,ACNVG3,AMAXIT,DPMAX, 

NOINIT,NAFET,NAFE,NZON 

INTEGER LIST, AMAXIT, NOINIT, NAFET 
INTEGER NAFE,NZON 
REAL PB, ACNVGl, ACNVG2, ACNVG3, DPHAX 

COMMON /UNITS/ U8,U9,Ul0,NSBSMT,NSOUT 
INTEGER U8,U9,Ul0,NSBSMT,NSOUT 

Zone {airflow node) data 
IN1'EGER MAXZON 

PARAMETER (MAXZON c 1000) 

COMMON /ZONL/ZTYPlli.MAXZONl,PZCMAXZON),TZIMAXZON),HZCMAXZON), 
- RHOZ MAXZON ISQRTDZ(MAXZON ,VISCZ(MAX20N), 
- SU (MAXZON ,ATYPE(~.AXZON, 

+ 
+ 
+ 
+ 

INTEGER ZTYPE,ATYPE 
DOUBLE PRECISION PZ, RHOZ, SQRTDZ , VISCZ , SUMAF 
REAL HZ, TZ 

REAL REL CON 
INTEGER INTCON,I,J 
~~2~ER~BoM's~RI~~AG, NAFP, E 
CHARACTER•40 WORD 

COMMON /W'I'HRl/CITY INNAME,YR 
CHARACTER CITY"20,fNNAME•l6,YR•4 

COMMON /WTHR2/DAYS,FRSTDY,FRSTHR,LASTDY,LASTHR,HOURS, 
l,STMON,STDAY.STHR,ENDMON,ENDDAY,ENDHR.X 

INTEGER DAYS,FRST~Y,FRSTHR,LASTDY,LASTHR,HOURS,STMON, 
StDey,StHr,EndMon,EndDay,Enclllr,X 

REAL NODFLO( ll1 t!• 5 ),DI MPRS,FLNTM (2 ) , STDRHO,FM 
INTEGER ITYPELLA::iTNOLSEPNODLFRNOD, TONOD,NUE 
CEIARAC'l'ER• 20 t ILENM,rILNI~L!:f.~OUT 
CBARACTER• l4 ZONA.ME ( l lj , FJ.,<.TnP(5 ) 
DATA ZONAME / 'BASEM£N'r l ' OUTDOORS ' , 'LIVI NG ROOM' , 

'BAL~WAY', BEDROOM 3' L'BATH rsINl\l ' L-.. 
'BATR ( TUll l ' , ' MASTER t1EDROOH I , ' BE0RUUM 2 ' , 
'SEPARATIO~ ', 'SOIL '/ 

FLOTYP / 'INF ILTRATIO!!.J.'EXFILTRATION','SUPPLY' 
'EXHAUST ' ,'lNT~RZONE '/ 

C CODE ************************************************************ 
c 

c 

NVE • l 
LASTND•NZON-NSBSMT+3 
SEPNOD=LASTND-1 
PB=l01325 
DO 30 N=l LASTND 

SUMAF(N\ c O.O 
DO 31 M=l,LASTND 

DO 32 J•l,5 
32 NODFLO(N,M,J)cO,O 
31 CONTINUE 
30 CONTINUE 

STDRH0•0.0034039•PB/(273.l5+20) 

DO 10 N=l,NZON 
Compute zone air properties. 

RHOZ(N) c 0.0034838*PB/(TZ(N)+273,l5) 
10 CONTINOE 
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r 

r 

c 

c 

c 

l c 

L c 

c 

c 

1000 

1010 

READ[Ul0,900) STRING 
It = 0 
CALL GETWRD( STRING,l':,WORD) 
J=LENSTR(WOIUJ) 
IF CJ.LE.OJ Jcl 

IF (WORO(l:J .!IE.'Flow:') GOTO 1000 

CALL GETW'RD~STRING~lWORD) 
I • INTCffiN WORD, fiJ\G) 
J • AFENDX AFEPTR( I)) 
ITYPE • PAR(J) 
CALL G£'JYRD ( STt\:UIG, It IWORO ) 
" = INTCONCWRD FLAG 
CAI.L GETWRJ) ( S'l'RfN~ l I'\< WORD) 
M • INTCON(WRO FJJ\G/ 
CALL GETW'R.D!STRiNG It WORD) 
DPII) • RELCONCWORDLFLAGl 
CALL GE'l'WfU)(S~ING,11. WOROJ 
AFLOW(l,Il • RELCON/Wo~ttLAG) 
CALL OE'NR!>(STRING ~,W'OIID) 
AFL0\11(2,I) • RELCON(WORO,tLAG) 

IF (LIST.GE.2) WRITE(U9,910) I,DP(I),AFLOW(l,I),AFLOW(2,I) 

FM •1.0 
IF(ETYPE(I).EQ.4) FM• AZMCil 
FLN'l'M(lj•AtLOW(l,Il*FM*lOOO/STDRBO 
FLNTM(2 •AFLOW(2,I *FM*lOOO/STDRBO 

IF ((N.GE.NSOUT).AND.(M,LT ... SBSMT)) THEN 
FAAOD=N-NSBSM'l'+l 
IF (M.E0.723.0R.M.EQ.727.0R.M.EQ.731.0R.M.EQ.735.0R. 

M.EQ.739.0R.(M.GE.743.AND.M.LE.748)) THEN 
TONOD=SEPNOD 

ELSE 
TONOD=LASTND 

END IF 
ELSE IF ((M.GE.NSOUT).AND.(N.LT.NSBSMT)l THEN 

IF (N.tQ.723.0R.N.EQ.727.0R.N.EQ.731.0R.N.EQ.735.0R. 
N.EQ.739.0R.(N.GE.743.AND.N.tE.748)) THE~ 

FRNOD=SEPNOD 
ELSE 

FRNDD=LASTND 
END IF 
TONOD=M-NSBSMT+l 

ELSE IF ((N.EQ.NSBSMT).AND.(M.LT.NSBSMT)) THEN 
FRNOD=N-NSBSMT+l 
TONOD=LASTND 

ELSE IF ((M.EQ.NSBSMT).AND.[N.LT.NSBSMT)) THEN 
FRNOD=!.ASTND 
TONOD=M-NSBSMT•l 

EL~~6~=A~~S~~~~~SMT).AND.(M.GE.NSBSMT)) THEN 
TONOD=M-NSBSl':T+l 

ELSE IF ([N.LT . NSBSMT).AND.(M.LT.NSBSMT)) THEN 
GOTO 1050 

END IF 

INFILTRATIO!> 
IF ((!>.EQ.NSOUT).AND.(FLNTM[l).GT.0.0).AND. 

(!'l'YPE.NE.4)) THE!> 
NODFLO[FRNOD,TONOD,l)=NODFLO(FRNOD,TONOD\ll+FLNTM(l) 

ELSE IF [(M.E~.NSOUT).AND.(FLN1'M(l).LT.O.O .AND. 
ITYPE.NE.4 ) THEN ~ODFLO(TONO ,FRNOD,l)=NODFLO(TONOD,FRNOD,1)-FLNTM[l) 

EXFILTRATICN 
ELSE IF ((N.E~.NSOUT).AND.(FLNTM[l).LT.0.0).AND. 

ITYPE.NE.4 ) THEN ~ODFLO[TONO ,FRNOD\2)=NDDFLO(TONOD,FRNDD\2)-FLNTM[l) 
ELSE IF [(M.E~.NSDUT .AND.(FLN'l'M[l).GT.0.0 .AND. 

ITYPE.NE.4 ) THEN ~ODFLO(FRNO ,TONOD,2)•NODFLO(FRNOD,TONOD,2)•FLNTM(l) 
SUPPLY 

ELSE IF (~.EQ.NSOL'T).OR.(N.EQ.LA.STNO)) .AND . 
FLNTM 1 .GT.0.0 .AND. I'l'YPE.E .4 ) 1'SEN ~OOFLD F DD,TON6D,3)=~DDFLD(FiNob,TON00 ,3)+FLNTM(l) 

ELSE IF ilM.EQ.NSDUT) .OR. (M.EQ.LASTND) ) .AND. 
FLNTM 1 .LT . O.O .AND. I'!'YPE.E .4 ) 1'HEN ~ODFLO NOD,FRN6D,3)•~0DFLO(~N06,FRNOD,J)-FLNTM(l) 

EXHAUST 
ELSE IF ilN.EQ.NSOUT).OR.(N.EQ.LASTND)).AND. 

+ FLNTM 1 • LT. 0. 0 . AND. I'!'YPE. E . 4 ) 1'8l:N ~ODFLO NDD,FRN6D,4)c~ODFLO(~N06,FRN00,4)-FLNTM(l) 
ELSE IF (~.EQ.NSOUT).OR.(M.EQ.LASTND)).AND. 

+ FLNTM 1 .GT.0.0 .AND . I'l'YPE.E .4 ) 1'8l:N 
AooFLO F OD,TON6o,4)•AooFLO(F~o6,TONOD,4)+PLNTM(l) 

lNTERZONE 
ELSE 

IF (FLllTM(l).GT.O.Ol THEN 
N0DFLO!tRNOD,TON00,5)sNOOFLO(FRNOD,TONOD,5)+FLNTM(l) 

ELSE IF FLNTM(l}.LT.0.0) THEN 
NODFLO TONOD,F1U<OD,5)sNODFLO(TONOD,FRNOD,5)-FLNTM(l) 

END IF 
END IF 

INFILTRATION 
IF ((N.EQ.NSOUT).AND.(FLNTM(2).GT.O.O).AND. 

• ( l'l'YPE. NE. 41 ) THEN 
NODFLO(FRN00,TONODl1)•NOOFLO(FRN001 TONOD 1 l)+FLNTM(2) 

ELSE IF (IM.Ei.NSOUT .ANO. (FLN1'M(2) .i..T.o.o, .AND. 
• ITYPE.NE.4 ) THEN 

AoorLo(TONO ,FRNoo,1)=NooFLO(TONoo,FRHOD,1)-FLNTM(2) 
EXFILTRATION 

ELSE IF ((N.E~.NSOUT).AND.(FLNTM(2).LT.O.O).AND. 
ITYPE.NE.4 ) THEN 

AooFLO(TONO ,FRNODl2)•NODFLO(TONOO,FRNODl2l-FLNTM(2) 
ELSE IF ( (M. EQ.NSOUT .ANO. (FLN'l'M( 2) .GT. 0. 0 .AND. 
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c 

c 

+ {ITYPE.NE.4}) TREN 
NODFLO(FRHOD,TONOD,2)•NODFLO(FRHOD,TONOD,2)+FLNTH(2) 

SUPPLY 
ELSE IF (~.EQ.NSOUT).OR.(N.EQ.LAS'l'ND}).A.ND. 

+ FLNTH 2 • GT. 0. 0 • Alm. I'l'YPE. E . 4 ) 'l'B'EN ~ODFLO F OD~TON6p...r.3)•~0DFLO(F~06,TONOD,l)+FLNTM(2) 
ELSE IF ilK.E1t.NSOuT} .OR. (M.EQ.LASTND)) .AND. 

+ FLllTK 2 • LT. 0. 0 . Alm . I'1'YPE. E • 4 ) 'l'E!EN 
ioDFLO NOD,FRN6o,3)-·0DFLO(~N06,rRNoD,l)-FLN'l'M(2) 

EXHAUST 
ELSE IF ilN.EQ.NSOUTJ .OR. (N.EQ.LASTNPl) ,AND. 

+ FL NTH 2 • LT. 0. 0 .1\lro. I1'YPE. E • 4 ) 'l'l!EN ~ODFLO NODQFRN6p...r.4l•~ODFLO(~N06,FRNop1J)-FLNTM(2) ELSE If r~.E ,NSOuTl ~OR.(M.EQ.LASTNDJ) , Al(U. 
+ PLNTM 2 .GT.0.0 .>.HD. I'.!'YPE. .4 ) '?SEN 

c 
~ODFLO P OD,TON6D,4)•~0DFL0(~06,TONOD,4)+FLNTM(2) 

Iln'ERZONE 
ELSE 

IF (FLl'l'I'M(2).GT.0.0) THEN 
N0DFLO!~RNOD,TONOD,5)•NODFLO(FRJIOD,TONOD,5)+FLNTM(2) 

ELSE IF FLNTM(2 .LT.O.O THEN 
NODFLO TONOD,FANOD,5)•~0DFLO(TOROD,F1UIOD,5)-FLNTM(2) 

END IF 
END IF 

1050 READ(Ul0,900) STRING 
Jr; • 0 
CALL GE'l'WRD (STRING, Jr;, WORD) 
J=LENSTR(WOlW) 
IF (J.LE.Ol J•l 

IF (WORO(l:J .EQ.'Flow:') GOTO 1010 

CALL OPENFL(ll,FILENM,'SEOUENTrAL' 1_!0S!'FORKA'1TED ' ,'NEW', 
- , £nter FLOW SIJH1.l>.RY OUTPU'.l' r le name (.A. SUM l : I , 

- NUE l 
wr1tebl l, 90ll FILNI N 
write 11,902 FILENM 
CALL UTDAT{ l ) 
WRITE(ll ,903 ! 
WRITE( l l 1904 
DO 60 J•. ,S 

DO 61 N=l,LASTND 
DO 62 M=l,LASTND 

62 IF CNODFLO{N M,J).NE.0.0 1 

+ WRITE(ll,960\ ZONAME(N),ZONAME(M),NODFLO(N,M,J),FLOTYP(J) 
61 CONTINUE 
60 CONTINUE 

WRITE ( ll \ 904) 
CLOSE( 11 

1055 WRITE(',' l 
CALL 0PENtL(l2,FILENM,'SEQUENTIAL',IOS,'FORMATI'ED','NEW', 

- ' Enter DISTURBANCE PRESSURE OUTPUT !ile name ( *A.PRS): 
- NUEl 
write(12,901) FILNIN 
FLNOuT=FILENM 
write(l2,902) FLNOUT 
CALL 0UTDAT(12l 
IF (WORD(l:Jl.EO.'Room:') GOTO 1070 

1060 READ(Ul0,900 STRING 
K = 0 
CALL GETWRD(STRING,K,WORD) 
J=LENSTR(WORD) 
IF { J. LE. 0 l J= 1 

IF (WORD(l:J .NE.'Room:') GOTO 1060 

1070 CALL GETWRD(STRING,K,WORD) 
N ~ INTCON(WORD,FLAG) 
CALL GETWRD(STRING,K,WORD) 
PZ(N) = RELCON(WORD FLAGl 
DIMPRS=PZ(N)+RHOZ(Nl•g.e'HZ(N) 
WRITE(12,950) N,O!MPRS 

1080 

1100 

READ(Ul0,900,END=llOO) STRING 
K = 0 
CALL GETWRD(STRING,K,WORD) 
J=LENSTR(WORD) 
IF (J.LE.Ol J=l 

IF (WORD( l:J .EQ, 'Room:') GOTO 

CLOSE(12) 

1070 

901 FORMAT' INPUT DATA FILE ',A20 /) 900 FORMATlA) 
902 FORMAT ' OUTPUT DATA FILE ' A20 
903 FORMAT 2X, ' FROM ZONE'i7X! TO ~ONEl, 

+ 13X, 'FLOW [ /s , 2X, 'FLOW TYPE') 
904+FORKAT(2X,: :: : ::::::::::;l - - - - - --- --------------------------', 

910 FORMAT!1X,IS,3E14.6l 
950 FORMAT I4 2X 2E14.6 
960 FORMAT 2(~X,Al4),2X,E14.6,2X,A14) 

RETURN 
END 

C-- - --- -- - - ----- - -------------- - -- --- - ---- - -------- ----- - -------- DUMPVD 

c 
c 
c 
c 
c 
c 
c 

SUBROUTINE DUMPVD(S,V,N,UOUT) 

DESCRIPTION ••••************************************************* 

Print the contents of the double preciaion ''V'' vector. 

DECLARATIONS **********•***************************************** 

INTEGER UOUT 
INTEGER N, I 
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I 

r-· 

I 
l 

L 
L 

u 

c 
c 
c 

REAl,08 V(*l 
CHARACTER*(* S 

C.ODE • • * • • ••• • • •• • • • * * • • • • • • • * • • • * • • • • • • * • * • • • • •-• • •• • * • • • • • • • • • • • 

WRITEiUOUT,90ll S 
WRITE UOl/'!'L902 (V(I),Isl,R) 

901 FORMA (/ U1 Al 
902 FORMAT(lX,l~ 1 SE15.7) c 

RETURN 
END 

C----------------- - - ----------------------------~------ - ------ -- DUMPVI 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

SUF~OUTilfE DUMPVI(S,V,N,UOUT) 

DESCRIPTION •••••••******~******•*********••••••••••••••••••••••• 

PRIRT 'l'BE CORTENTS OF 'l'BE INTBQER*4 "V" VECTOR. 

DECLARATIONS •••••••••••••••••••••••••••••••••••••••••••••••••••• 
IRTEGER UOUT 
IRTEGER R, I, V(*) 
CBAMC'l'ER*(*) S 

CODE ********••••••••*********•*•*************•**********•******* 

WRITEiUOUT,9011 WRITE UOUT,902 
901 FORMA (/,lX Al 
902 FORMAT(1X,16I6) 

c 

s 
(V(I),I•l,N) 

RETURN 
END 

c---------------------------------------------SUBROUTINE DUMPVR(S,V,N,UOUT) ------------- ---- -- DUMPVR 
c 
c 
c 
c 
c 
c 
c 

c 

DESCRIPTION •...•.•.......•....................•................• 
Print the contents of the real "V" vector. 

DECLARATIONS ....................•............................... 
INTEGER UOUT 
INTEGER N, I 
REAL V(' l 
CHARACTER'(' S 

C CODE ****************************.***********•******************* 
c 

c 
901 
902 

WRITEiUOUT,90ll S 
WRITE UOUT,902 (V(I),I=l,N) 
FORM!\ (/,lX,A) 
FORM!\T(lX,lP,5El5.7) 

RETURN 
END 

C$INCLUDE UTIL.FOR 
CSINCLUDE OUTDAT.FOR 
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FILE: VPICl.FOR 

SUBROUTINE VPICl 

REAL Cl9L9LlO)LO,GRD~!PB,STDRBO,PCILCV,ND568,CRK11V 
I NTEGER ~...! Y, Z, i-.r.tN1_!.l.J\G 
LOGICAL WDENOl , WDENI.12 
CRAR1.CTER• eo STRING 
CBARACTER•40 WO!ID 
C9.AJ\ACTER•l4 FILENM FLNMIN COMMENT! 9l 
DATA COKMENT/'BASOONT' 'OUTDOORS' L!VING ROOM' 'HALLWAY', 

+ 'BEDROOM J', •J1ATiio6M• , •Jl1.Tilio6H•, 'MA5TiR llEf>ROOH', 
+ 'BEDROOM 2'/ 

WDENDl• .FALSE. 
WOEND2•.FALSE. 

truE • 1 
CALL OPERFL(8 FILENH 'SEQUENTIAL' IOS 'FORMATTED' 'OLD' 

- 'Enter STEADY-StATE CONCENTRATION file name l•c.STD): •, 
- truE) 

FLNMIN • FILENM 
WRITE(•,• l 
CALL 0PtNtL(9,FILENM,'SEQUENTIAL'f~...!~FORMATTED','KEW:...! 

- , Enter CONCEN'l'RATION p ~TUJU; file name (*C.v~C): •, 
- truE) 
writeb9,900~FLNMIN 
write ~~01 FILENM 
CALL UTDAT 9) 

900 FORMATl'INP DATA FILE: ',A20</) 
901 FORMAT 'OUTPUT DATA FILE: ',A20J 

OPEN(lOiFILE='SOIL.XYZ',STATUS='OLD') 
REWIND( 0) 

DO 10 Z=l,10 
DO 20 Y=l,9 

DO 30 X•l 9 
CCX,Y,Z)•-99999999 

30 CONT!N\JE 
20 CONTINUE 
10 CONTINUE 

PB=l01325 
STDRH0=3.4838E-3*PB/(273.15•20) 
PCILCV=2.098E-6*STDRH0/.037 

WRITE( 9, 810) 

I=O 
40 If (WDEND2) GOTO 41 

CALL INRD2(10,X,Y,Z,WDEND2) 
41 I! (WDENDl) GOTO 4~ 

CALL INRD1(8,STRING,WDEND1) 
K = 0 
CALL GETWRD(STRING,K,WORD) 
CALL GETWRD(STRING,K(WORD) 
N = INTCON(WORD,FLAG1 
CALL GETWRD(STRING,K,WORD) 
CALL GETWRD(STRING,K,WORDJ 
D = RELCON(WORD,FLAG) 
D=D*PCILCV 

IF (WDEND2.AND.(.NOT.WDEND1)) THEN 
I=I•l 
IF (I.NE.6) WRITE(9,800) COMMENT(I),D 
GOTO 41 

ELSE 
IF (WDEND2.AND.WDEND1) GOTO 45 
C(X,Y,Z)=D 
GOTO 40 

END IF 

45 !m558=C{l,l,~) 

CRKl\V•O.O 
DO 46 I•l,4 

46 CRKl\V=CRKl\V+C(I,4,9) 
DO 47 J=l,3 

47 CRK11V=CRKAV+C(4,J,9) 
CRKAV=CRKAV/7 

WRITE! 9, 811 l 
WRITE 9,990 

WRITE(9,99ll ND568 
WRITE(9,992 CRKAV 

DO 50 Y=l 9 
WRITE1~.1oool 'VERTICAL SLICE Y=',Y 
WRITE 9,1100 
00 61"1 !>.=10,1, -1 

fr! .l
1

z
1

~~~- el.AND. IY .LE. 6 l l WRITE! 9, 11sol IF Z.E .8 .AND. Y.EQ.7 WRITE 9,1160 
IF Z.E .2 .AND. Y.LE.7 WRITE 9,1160 
Ir z. L .e THEN 

F((Y.L .7).AND.(Z.GT.2)) THEN 
~ITE l9,1200 1 ZP (CCX Y,Zl X=l,9) ELSE IF( Y.LE.7 .AND.(Z.LE.2~\ THEN 
WRIT! 9,1210 ~CC(X,Y,Z,,X=l,9) 

ELSE IF Y. GT. 7 ·i·11~~ 
WRITE 9,1210 ZP,(C(X,Y,Z),X•l,9) 

END IF 
ELSE IF (Z.EQ.9) THEN 

IF (Y.LT.4) i'HEN 
WRITEl9,1300l ~....!C(4,Y,Z),(C(X,Y,Z),X•6,9) 

ELSE IF Y.EQ.4 Ttu;N 
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'WRITE 9, 1400 
ELSE If Y.EQ.5 

WRI TE 9,1500 
ELSE IF Y.EQ.6 

WRITE 9,1600 
ELSE IF Y.EQ.7 

WRITE 9, l!ilO 
ELSE IF Y.GT.6 

~~C(X,Y,Z),X•l,4),(C(X,Y,Z),X•6,9) 

~~C(X,Y,Z),X•6,9) 

~~C(X,Y,Z),Xcl,9) 

~~C(X,Y,Z),X~l,9) 

. WRITE 9,1620) ZP,(C(X,Y,Z),X•l,9) 
ENO IF 

ELSE IF (Z.EQ.101 THEN 
IF (Y.LT.i) TBEN 

WRITE 9,1700 ZP,~C(X,Y,Z),X•6,9) 
ELSE IF Y.EQ.4 THEN 

WRITE 9,1750 ~(~(X,Y,Z),X•6,9) 
ELSE IF Y.EQ.5 ~'IU;N 

WRITE 9,1500 ~(C(X,Y,Z),X•6,9) 
BI.SE IF Y .EQ. 6 THJ:;N 

WRITE 9,1800 ~(C(X,Y,Z),X•l,9) 
ELSE IF Y.EQ.7 THJ:;N 

W'R.ITE 9,1810 ~rccx,Y,Z),X•l,9) 
ELSE IF Y.GT.6 Ttu;N 

WRITE 9,1820 ZP,(C(X,Y,Z),Xsl,9) 
END IF 

ENO IF 
60 CONTINUE 

IF (Y.NE.9) WRITE(9,2000) 
50 CONTINUE 

CLOSE!Bi CLOSE 9 
CLOSE l ) 

800 FORMAT(Al4 6X,F7.l) 
810 FORMAT('RADON CONC£NTRATIONS IN BOUSE [fCi/L]',//, 

: :~~~--------------:~~:~~:=~~J/, 
~~6 ~g~~ ~i~;RAiioN-coNcENTRi.TioNs-iN-soiL' pci/LJ',ll 
991 FORMAT 'CONCENTRATION AT S\JBSLAB VENT L ATION : ,F7.l) 
992 FORMAT 'AVERAGE CONCENTRATION AT BOTI'OM OF CRAC~: ',F7.l,/) 

1000 FORMAT 5X,AlB I2) 
1100 FORMAT lX,' Z: Xcl 2 3 4 5 6', 

• • 1 e 9' J 
1150 ·~'~:i:~~1 ·i------~-------------- - -- -- - - -------------• , 

1160 FORMAT(- SX I ----- - ----------- -- - ----- - - - - ------------ - -- ', 
i200·~0RMP..r-1 ix.~l.sF1.1,• • ,F1.1, • • ,F?.1, • I· ,2F7.11 
1210 FORMAT 1X , I4,5F7.l,' ',F7.l,' ',F .l ' ',2 7.1 
1300 FOR.MA': J , 14,' '111'11111t•11t••

111 •••········l 1 ,F7.l,' f··· •J1 ,F7.l,' ) 1
, 

+ F7.l ' 2F7.l) l l l 1 1400 FORMAf 1 , f,,4F7.1,' ••••• ',F7.1,' ',F7.1,' ' 2F7. l 
1500 FORMATj J , 14,' ••••• * ••••• ***•••••• ••••••••• •1 1 ,F?.i, 1 

(
1

1 

+ F7.1, • ,2F7.1) I I 
1600 FORMAT 1 ,I4,5F7.l, ' ' ,F7.l, ' ',F7.1,' ',2F7.11 
1.610 FORM.r.T ! l X, l4,5F7.l , ' ',F7.l.' ' ,F7 . 1, ' ',2F7.l 
1620 FORl'.AT 1X, 14,5F7.l,' ',F7.l,' ',F .1, ' ', F7.l 
1700 FORMAT ! lX, I 4,' •••••••••••••••••••1 l•••• I' ,F?.l,' I' • 

+ F7. l, I ' 2F7. l) 
1750 FOPY.AT ! 11 , l 4,' ••••• ',F7 .1,' ', 

+ F7. l, ' 2F7. 1) 
1800 FORMAT !' l , f 4,5F7.l,' ',F7.l,' '',F7.l,' l ',2F7.ll 
1810 FORMAT 1X, 14,5F7.l,' ',F7.1,' ',F7.l,' ',2F7.l 
1820 FORMAT 1X,I4,5F7.l,' ',F7.l,' ',F7.l,' ',2F7.l 
2000 FOPY.AT l X) 

RETURN 
END 

C---------------------------------------------------------------- INRDl 
SUBROU'!'INE INRDl(LUN,STRING,WDEND) 

c--SUB : INREAD - Reads data from the source file defined 
c- -- - ----------- in MAIN program. 

c 

REAL 0 
INTEGER LUN 
CRARACTER•eo STRING 
LOGICAL WDEND 

READ(LUN,900,ERR=S,END=lO) STRING 
Read(UNITcL\IN,FMT••,ERR•S,END=lO) N,D 

Return 

5 Continue 
10 WDEND = .TRUE. 
900 FORMAT(A) 

RETURN 
END 

C--------- - -- - ----------- - - - - --- - ------------------- ----------- - - IN!Ul2 
S\JBROUTINE INRD2(LUN,X Y,Z,WDEND) 

C--S\JB: INREAD - Reads data from the •ourc• fil• defined 
c--------------- in KAIN program. 

f.o~g~ ~i~,LUN 

Read(UNIT•LUN,FMT= 0 ,ERR•5,END•l0) X,Y,Z 
Return 

5 Continue 
10 WDEND • .TRUE. 

RETURN 
END 
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FILE: VPIC2.FOR 

SUBROUTINE VPIC2(FLNMIN) 

REAL Pf9 9,10) D 
IRTEQER ~Y,ZiZ~N,FLAG 
~~R*~r S'l'R¥:g

2 

CHARACTER*40 WOJ© 
CBARAC'l'ER*.14 FILENM, FLNMI N COMMENT I 9) 
DATA COHMEN'l'/'BASEMENT ' 'OUTDOORS' 1L?VING ROOW 'HALLWAY' / 

+ 'BEDROOM 3' I 'BA'l'HRo6M', 'BATHRo6M 1
, 'MASTER BE6ROOM' I 

+ 'BEDROOM 2' I 

WDDDl•.FALSE. 
WDERD2•.FALSE. 

KUE • 1 
WRITE(* *l 
OPE~18,FILi•FL1'MIN,FORM• 'FORMATTED 1 1 8TA7US•'OLD') 
JU;VIirD ( 8 ) 

CALL IMU'>l,8,S'l'RING,WDENDll CALL INRDl 8,STRING,WDENDl 
CALL INRDl 8,S'l'Rl NG,WDENDl 
CALL INRDl 8,S'l'RING,WDENDl 
CALL INRDl 8,8TRING,WDE.NDl 
CALL INRDl 8,S'l'RING,WDENDl 

CALL OPEJfFL(9 FILENM 'SEQUENTIAL' ,IOS 'FORMA'l"l'ED', 'NEW', 
- ' lnt•r 61STURRANCE PRESSURE PICTuRE fil• nama (*A.VPC): ', 
- IJUE) 
wri te!9, 900kFLNMIN 
write ~~01 FILENM 
CALL UTDAT 9 ) 

900 FORMAT('INP DATA FILE: ',A20
1
/) 

901 PORMAT('OUTPUT DATA FILE: ',A20 

OPEN(lOiFILE~'SOIL.XYZ',STATUS•'OLD') 
REWiltD( 0) 

DO 10 Z•l,10 
DO 20 Y•l,9 

DO 30 X=l 9 
PCX,Y,Z)=-99999999 

30 CONT!NUE 
20 COHTINUE 
10 CONTINUE 

GJ©T=7 
PB•l01325 
RB0=3.4836E-3*PB/(273.1S+GRDT) 

WRITE(9,610) 

I=O 
40 If (WDEND2 l GOTO 41 

CALL INtul2(10,XtY,Z,WDEND2) 
41 I! CVDENDl l GOTO 4~ 

CALL INtull(B,STRING,WDENDl) 
I'( c 0 
CALL GETWRD(STRING,KIWORD) 
N • INTCON(WORD,FLAG 
CALL GETWRD(STRING,K WORD) 
D = RELCON(WORD,FLAGI 

IF (WDEND2.AND.(.NOT.WDENDl)) THEN 
I•I+l 
IF (l.NE.6) WRITE(9,600) COMMENT(I),D 
GOTO 41 

ELSE 
IF (WDEND2.AND.WDEND1) GOTO 45 
~Y,Z)=D 

40 
END IF 

4 5 OONTI,.-UE 

WRITE(9,6lll 
WRITE(9,990 

DO !'>O Y•l 9 
WRITE(~,lOOOl 'VERTICAL SLICE Y•',Y 
WRITE(9, 1100 
DO 60 Z•lO,l,-1 

f~·11l~~~~.8l.AND.!Y.LE.6ll WRITE!9,1150l IF Z.E .8 .AND. Y.E .7 WRITE 9,1160 
IF Z.E .2 .AND. Y.Li.7 WRITE 9,1160 
IF Z.L .8 THEN 

F(CY.L .7).AND.(Z.GT.2)) 'l'HEN 
WRITEl9,l2001 ZP,(PC~ Y,Zl X•l 9) ELSE IF{ Y.LE.7 .AND.(2.LE.2 ~THEN 
WRITE 9,1210 ZPL!P(X,Y,Z ,Xsl,9) 

61'5?: 11'~ L. GT.; TBEn 
WRITE 9,1210 ZP,(P(X,Y,Z),X•l,9) 

END IF 
ELSE 1F (Z.EQ.9) THEN 

IF IY.LT.,) '?'HEN 
~ITE 9,1300 ZP,P(,,Y,Z),(P(X,Y,Z),X•6,9) 

ELSE IF Y.E0.4 THEN 
WRITE 9,l,00 ZP,CP(X,Y,Z),X•l,4),(P(X,Y,Z),X•6,9) 

ELSF. IF Y.EQ.5 THEN 
WRITE 9,1500 ZPLCP(X,Y,Z),X•6,9) 

ELSE IF Y.E0.6 TH~N 
WRITE 9,1600 ~LCP(X,Y,Z),X•l,9) 

ELSE IF Y .EQ. 7 '.l'&N 
WR I TE 9,1610 ~L(P(X,Y,Z),X•l,9) 

ELSE 1F Y. GT. 6 Tii,t;N 
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END~iTE(9,1620) ZP,(P(X,Y,Z),X•l,9) 

ELSE IF (Z. EQ . 10) THEN 
IF (Y.LT.4) TaEN 

~ITE 9,1700 !!'.i.fP(X,Y,Z),X=6,9) 
ELSE IF 'l .Eo. 4 ·n11:.Jll 

WRITE 9,1750 !!r_IP(X,Y,Z),X•6,9) 
ELSE IF Y.EQ.5 ·nu;J\I 

WRITE 9,1500 ~. (P(X,Y,Z),X•6,9) 
ELSE IF Y .EO. 6 ·.i:iu.N 

WRITE 9,1800 ZP,CP(X,Y,Z),X•l,9) 
ELSE IF Y.EQ.7 'I'HEN 

WRITE 9,1810 ZP,(P(X,Y,Z),X•l,9) 
ELSE IF Y.GT.6 TREN 
END~iTE 9,1820 ZP,(P(X,Y,Z),X•l,9) 

END IF 
60 CONTINUE 

IF (Y.NE.9) WRITE(9,2000) 
50 CONTINUE . 

CLOSE!B~ CLOSE 9 
CLOSE l ) 

800 FORMAT,Al4 6X,F7.ll 
810 FORMAT 'PRESSURES lR BOUSE [Pa]'Lt/, 

! :~------------ --- - ---!~~~~:l'' 
=~5 ~g~~1ii~;oisTURiANci-PiU:sstiiEs- i5-soi~ lP•J',tl 

1000 FORMAT 5X,Al8 12) 
1100 FORMAT lX,' Z= X=l 2 3 4 5 6', 

. + • 1 e 9 •) 
1150 F!RMAT(SX, l -------- ------------- ------- ---------- - ---- ', 

+' ------- - ') 
1160 F RMAT(5X1 -------- ------------------------------------', 

1200+;0RMAT-!ix,~l.5F7.l,' ',F7.l,' ',F7.1,' / 1 ,2F7.11 
1210 FORMAT 1X, I4, 5F7.1 1 ' ',F7.1,' ' F • l ' ' 2 7.1 
1300 FORMAT J!I4 I ·················'·J·,t1 . 1, 1 ~··· ·I ',F7.l,' I·. 

• Fl.1, ,2t1 .1 ) l l l l 1400 FORMAT 1 , l4 , 4F7. 1, ' ••••• ' Fl.l , ' ' , F7 .1 ' ' 2F7.l 
1500 FORMATfji l4 ,' ••••••••••• ·'······· ······'·· ·1·,F7.L• [·, 

• FJ.1, i 2F7.l) I I 1600 FORMAT!l , 4,5F7.l,' ',F7. l,' ',F7. l,' ',2F7.11 
1610 FORMAT lX, l4 ,5f7.1,' ',Fl. l, ' ',F7. l,' ' ,2F7.l 
1620 FORMAT lX, I4 ,5F7 . l,' 'F7.l.' ',F .l, ' ' , F7.l 
1700 FORMAT 11 14 ,' ·······'··········· l 1···· I ' ,Fl.l,' 1·· • F7 . l I 2F7. l) 
1750 FORMAf~ l i f' ,' ••••• ' ,F7.l,' ', 

• F7 . 1 , , 2F7. l ) I I 
1800 FOR/"IAT!l ,I4 ,5F7.l,' ',Fl.l,' ',F7.l,' ' ,2F7.ll 
1810 FOR/"IAT 1X,I4,SF7.l,' ',F7.L' ',F7 .l ,' ',2F7.l 
1820 FORMAT 1X

1
I4 ,5F7 . 1,' ',F7.1,' ',F7.l,' ' ,2F7.l 

2000 FORMAT lX I 

RETURN 
END 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

SUBROUTINE ERROR(MSG,SEVRJ 

DESCRIPTION ***************************************************** 

Simple error message writer with fatal error termination. 

DECLARATIONS **************************************************** 

Input: 
MSG - message to be printed. 
SEVR - error aeverity code. 

COMMON /UNITS/ U8,U9,Ul0,RSBSM'l',RSOUT 

IRTEGER U8,U9,Ul0,RSBSMT,RSOUT 

INTEGER SEVR 
INTEGER I 
CBARACTER*(*) MSG 
CBARACTER*16 8EVER(0:3) 

CODE ************************************************************ 

DATA SEVER I ' *** ROTE *** 
' ••• SEVERE *** 

I • HAX(SEV'R 0) 
J • HTN(J 3)

1 

WRITElil • 1 tEVER( I) 
WRITE u9, ) SEVEA.( l) 
WRI TE 6 l MSG 
WRITE u9, A) MSG 
~~ .GE.3 ) STOP 

END 

', I ••• WARNING***', 
' , ' * * * FATAL • • • ' I 

SUBROUTINE ERROR2(MSG1,MSG2,SEVR) 

DESCRIPTION ***************************************************** 

Simple error message writer (2 messages) with fatal termination. 

DECLARATIONS **************************************************** 

Input: 
HSGl 
MSG2 
SEVR 

- first message to be printed. 
- second message to be printed. 
- error severity code. 

COMMON /UNITS/ U8,U9,Ul0,NSBSMT,NSOUT 

INTEGER UB,U9,U10,NSBSMT,NSOUT 

INTEGER SE'VR 
INTEGER I 
CHARJ\CTER"(*) MSG l , MSG2 
CHARACTER*16 SEVER(0:3) 

CODE •••**********************•********************************** 

DATA SEVER I , ••• NOTE •• 1111 , I , ••• WARNING ••• , , 
I *** SEVERE ••• I, , ••• FATAL ••• I I 

I & MAX(SEVR,O) 
I E MIN(I 3) 
WRITEru • l SEVER ( I ) WRITE UQ, ) SEVER ( ! ) 
WRITE 6 • MSGl ,MSG2 
WRITE UQ,l) MSG1,MSG2 
IF(S .GE . 3) STOP 
RE'l'URN 
END 

SUBROUTINE GETSTR(UIN,A,NUE) 

DESCRIPTION ***************************************************** 

Get character data from batch input file. On CDC computers, 
an empty record is considered an end-of-file. 

DECLARATIONS **************************************************** 

Input: 
- unit number of input file. OIN 

Ouiput: 
- user input (character string). 

NUE - (0 •no input). 

INTEGER UIN 
INTEGER NUE, I, L 
CHARACTER A*(*) 
CHARACTER*4 UN!TNR 

C CODE ** **************• •••••• •• •••• ••••••• •••••••••••••••••••***** 
c 

NUE • l 
READ(UNIT•UIN,FMT=901,END=l0) A 
GO TO 999 

C End-of-file. 
10 

901 
999 

NUE = 0 
I = UIN 
CALL INTDIS,l,UNITNR,Ll 
CALL ERROR2 ' End-o!-f le 
FORMAT(A) 
RETURN 

on UNIT ',UNITNR(l:L),2) 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

END 

SUBROUTINE GETWRD(STRING,Jt,WORD) 

DESCRIPTION ***************************************************** 

Qet next "WORD" from the "STRING" of character•. 
Word11 are aeparated by blanks or comml!ls: WORDiWORD!WORD 

WORD WORD WORD or WORD, WORD, WORD are al val d. 
or 

DECLARATIONS **************************************************** 
Input/Output: 

Jt - current po•ition in "S'l'R.INQ". 
Local: 

LS - maximum lenqth of "STRING". 
L - current PQ•ition in ''WORD". 
LW - maximum length of ''WORD". 

COMMON /uRITS/ U8,U9,Ul0,RSBSM1',RSOUT 

INTEGER U8,U9,U10,RSBSMT,RSOU'l' 

INTEGER Jt, LS, ~L LW 
CHARACTER*{*) WO!W, STRING 
CHARACTER* 1 A 

C CODE ************************************************************ 
c 

c 

c 
c 

c 

c 

WORD • ' ' 
LS ~ LEN{STRING) 
LW • LEN(WORD) 
L • 0 

10 CONTINUE 
Jt • Jt•l 

Skip blanks before the word. 

IF(Jt.GT.LS! GO TO 30 
A • STRING Jt:!\) 
IF(A.EO.' l GO TO 10 

IF(A.EQ.t,') CO TO 999 
20 CONTINUE Copy "WORD" from "STRING". 

L • L+l 
IF(L.GT.LW) GO TO 40 
WORD(L:L) • A 
!\ z !\+l 
IF(K.GT.LS) GO TO 50 
A = STRING~K:K) 
IF(A.EQ.' l GO TO 999 
IF(A.EQ.',' GO TO 999 
GO TO 20 

Copy character from "STRING" to ''WORD". 

Find separator in "STRING". 

c 30 CALL ERROR(' Did not find expected value',2) 
30 CONTINUE 

GO TO 60 
C 40 CALL ERROR(' Word too long (parameter WR:>LEN too ahort)',2) 

40 CONTINUE 
GO TO 60 

50 CALL ERROR ( ' Did not find end of word (blank or comma)',2) 
60 CONTINUE 

C WRITE u9, '***',STRING,'***' 
C WRITE~6 •1 '***',STRING,'**•' 

c CALL RROR/• could not process the input line listed above',2) 

c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

999 CONTINUE 
RETURN 
END 

INTEGER FUNCTION INTCON(ANUM,EFLAG) 

DESCRIPTION ••••*******•*******•********************************* 

Convert character string "ANVM" to an integer. 
The limiting values for ahort integers are +/- 32759; 
for long integer& +/- 2147483649. 

DECLARATIONS **************************************************** 

INTEGER EFLAG, I, J, MINUS 
CHARACTER ANUM•(*), TEST•l3 

COMMON /UNITS/ U8,U9,Ul0,NSBSMT,NSOUT 
c 
c 
c 

INTEGER U8,U9,Ul0,NSBSMT,NSOU'l' 

C CODE ************************************************************ 
c 

10 

20 
30 
40 
50 

PATA TEST I ' +-0123456789' I 
INTCON ,. 0 
MINUS " 1 
DO 40 J ,. l LEN{ANUM ) 

I • Itfl)txlTESTL~UM(J:J)) 
IF ( I.GT.3 GO ·.i.u 10 
GO TO(SO, 0,20), I 
GO TO 60 
IF{IN'l'CON.GE.3276) GO TO 
Irrl'CON • lNTCON *lO+(l-4) 
GO TO 40 
MINUS " -1 
IF( J .NE. l ) GO TO 60 
CONTI NUE 

CONTI NUE 
INTCON • MINUS•INTCON 
EFLAG " 0 

70 
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c 

c 
c 
c 
c 
c 
c 
c 

c 

GO TO 999 

60 CALL ERROR2(' 
GO TO 80 
CALL ERROR2 ( ' 
EFLAG = 1 
RETURN 

70 
80 

999 
END 

Error meseagee. 
Invalid integer (INTCON): 

Too many digits (INTCON): 

SUBROUTINE INTDIS(I,ANUM,L) 

',ANUM,2) 

',ANUM,2) 

DESCRIPTION **********************•****************************** 

Convert inteqer I to character atring AlfllM(l:L) tor diaplay. 

DECLARATIORS ******••••••••••••••••••••••••••••••••••••********** 
I1'TEGER Jt, L, M, If, RR 
IRTEGER I 
CHARACTER*{*) ANUM 
CBAJIACTER 0 10 DISP 

C CODE •••••·•••••••••••••••••••••••••••1111•••••*********•***"***••••• c 

c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

DATA DISP I '0123456789' I 
IF{I.GE.O) THEN 

L • O 
ELSE 

L • 1 
END IF 
If• ABS~Il 
Jt •LEN A1WM) 

10 CONTI 
IF(N.LT.10) THEN 

M = N 
N • 0 

ELSE 
NN = N/10 
M = N-lO*NN 
N • NN 

END IF 
IF(K.LE.L) CALL ERROR(' String variable too short (INTDIS)',3) 
ANUM(Jt:Jt) = DISP(M+l:M+l) 
Jt = K-1 
IF(N.GT.O) GO TO 10 

N = l'..EN(ANUM) 
IF(L.EQ.l) A1fi1H(L:L) = '-' 

20 CONTINUt 
L = L+l 
JI( c Jt+l 
ANUM(L:L) = ANUM(K:K) 
IF(K.LT.N) GO TO 20 

RETURN 
END 

SUBROUTINE INTGET (MSG, IDEF, IMIN, IMP.X .. J:!!'K .· I ) 

DESCRIPTION ********************7•••~•••n••********************** 

Interactive input processor for a short integer value. 
Print message plus minimum, maximum, and default values. 
Read user input; treat carriage return as default value. 

DECLARATIONS **************************************************** 

Input: 
MSG 
IDEF 
IMIN 
IMAX 
IUNK 

Ou$put: 

Lo~al: 
NUE 
EFLAG 
ANUM 

- message to be printed. 
default value. 

- minimum value. 
- maximum value. 
- undefined value. 
- T'UTTT'C',.."C"'CI tr .. T 1T"C" I Tum"C",.,"C"'CI* A\ 

.............. ..., ....... , ·~ ........ , .................... 4., ... ,. 

- (0 =no user input). 
1 indicates improper integer. 
user input character string. 

INTEGER I, IDEF, IMIN, IMAX, IUNK 
INTEGER LD, L~L LX, J, EFLAG, NUE 
CHARACTER*(*) l'll:iG 
CBARACTER*20 ANUM, CD, CN, CX 

C CODE *******************************•**•************************* 
c 

c 

J .. 0 

ID
IMIN.E~.IUNKl J • J+l IMAX.E .IUNK J • J+2 
IDEF.E .IUNK J • J+4 
L INTO SIIDE ,CD,LDl 

~t i~ii1i:li;2i;i'.i1 
10 

CONTINUE Print message and read uaer entry. 

IF(MSG.NE.' 'l WRITE(6 *)MSG 
GO TO 111612, 3fl4,lS,f6Ll7), J 
WRITE(6,9 l) ' dmin = ',c::N(l:LN)L' max• ',CX(l:LX), 

-GOTOl? ' efault•',CD(l:D),')' 

11 ~!~(~~901) ' [max= ',CX(l:LX),' default• ',CD(l:LD),' J 
12 WRITE(6L90l) ' [min= ',CN(l:LN),' default: ',CD(l:LD),') 

GO TO lt 
13 ~I~(~~90l) ' (default= ',CD(l:LD),') 
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I~ 

I 
I 

I 

r 

l...1 

~· 

c 

14 ~I~(~?901) ' [min= ',CN(l:LN),' 

15 WRITE(6L901) • (max"' ',CX(l:LX),'] 
GO TO 11 

16 WRITE(6,901) '[min• ',CN(l:LN),'] 
17 CONTINUE 

max• ',CX(l:LX),'J 

CALL STRGETIANUM NUE) 
IF(NUE.EQ.O GO TO 30 

Decode 
I "' INTCON(ANUM EFLAG ) 
IFiEFLAG.EQ.l) GO TO lO 

and teat user entry. 

IF IHIN.EQ.IUfi!C;) GO TO 20 
IF I.GE.IMIN) GO TO 20 
~ ~c~6*) ' Number too amall' 

20 CONTINUE 
IFlIMAX.EQ.IUNJ'\l GO TO 999 
IF I.LE.IMAX) GO TO 999 
WR TE(66*) ' Number too large' 
GO TO l 

30 CONTINUE 
IF(IDEF.EQ.IUNJ'\) 00 TO 10 
I • IOEF 

901 FORMAT.f.AJ..$) g 901 FORMA ( ) 

c 
c 
c 
c 
c 
c 
c 

c 

999 RETUllN 
ENO 

INTEGER FUNCTION LENSTR(A) 

DESCRIPTION •••••••••••••••••••••••••••••••••••••••••••*••••••••• 
Determine the location o! the last non-blank character in "A". 
DECLARATIONS *************•************************************** 

CHARACTER•(*) A 
INTEGER I 

C CODE ************************************************************ 
c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

00 10 I=LEN(A' , l, - 1 
IF(A(I:I).Nt.' ') GO TO 20 

10 CONT!NUE 
I "' 0 

20 LENSTR "' I 
RETURN 
END 

INTEGER FUNCTION NOYES(MSG) 

DESCRIPTION ***************************************************** 

Obtain a YES or NO response from the user; 0 = no, l • yes. 
To be call~d from an icteract!ve pro;:a~ ~~~t the 
unit numbers !or the interaction lnput and output files. 
Be careful with the length o! the integer variables. 

DECLARATIONS *****•••••****************************************** 

Input: 
MSG 

Local: 
- Message to user. 

NUE - (0 =no user entry). 

CHARACTER•(•) 
CHARACTER•1 A 
INTEGER NUE 

MSG 

C CODE ************************************************************ 
c 

10 WRITE(6 ,9011 ' ' ,MSG,' (Y/N)? ' 
CALL STRGET A,NUE) 
I FlA. EQ. ' Y' .OR. A.EQ. 'Y' l GO TO 20 
IF A. E .' N' .OR. A. EQ.'n' GO TO 30 
WR TE(~b•) ' Valid responaea are: Y or y !or YES, N or n for NO.' 
GO TO 1 

20 NOYES • 1 
GO TO 999 

30 NOYES • 0 
901 FORHAT1At$ l 

C 901 FORMAT(A ) 
999 RETURN 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

END 

SUBROUTINE OPENFL(U,FNM,ACC,RL,FOR,STA,MSG,NUE) 

DESCRIPTION • •• • • •• • • ••••••••**** ********* *• ******* • ******•****** 
Open a file; to be called from an interactive progr11111 with the 
unit numbera !or the interaction input and output filea. 
For use with named !ilea (status cannot• SCRATCH). 
Be careful with the length of the integer variables. 

DECLARATIONS **** ***** *** • ••••••••••*********** ************** **** 

Ingut: 

FNM 
ACC 
RL 
FOR 
STA 
HSG 

- unit number of file to be opened . 
- name c! file (aupplied b¥ user) . 
- access l'SEQutNTIAL' or DIREC1''). 
- record ength (!or direct acceaa !ilea only). 

format ! 'FORMA'l'TED' or 'UNFORMATTED'). 
statue 'KEW' or 'OLD' or 'llNlOiOWN'). 

- message to user. 
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c 
c 
c 

c 

Local: 
NUE - (0 ~no user entry). 

INTEGER U, RL, IOS 
INTEGER RUE 

CHARACTER*!*) FNM, ACC, FOR, STA, MSG 
CBARACTER*80 FNMO 

C CODE •**********************************************••••••••••••• 
c 

c 

c 
c 

10 CONTINUE 
WRITEC~901~ MSG 
CALL S~~GET FNM,NUE 
IFCNUE.EQ.O GO TO ioo 
FNAO•FNM 
FNMmFNMO 
IF(ACC.EQ. 'SEQUENTIAL') THEN 

0PEN(U'RIT•U,FILE•FNMLACCESS•ACC,FORM•FOR,8TA7'US•STA, 
- IOSTAT•IOS,ERR=~O) 
ELSE 

OPEN(UXIT•U,FILE•FNM~ACCESS•ACC,Ri:CL•RL,FORM•FOR,STAi'US•STA, 
-ENDIF IOSTAT-IOS,ERR• 0) 
00 TO 999 

20 CONTINUE 
Failed to open file. 

WRITE16,*j ' Could not open file named: ' PNM 
WRITE 6L• , FORTRAN I/O etatue: ',IOS,' (s- FORTRAN 11a11ual)' 
IFCST .r;Q. 'NEW' I THEN 

IO'RITE!6L•) ' £xpected th• name of a n11111 file.' 
ELSE I F S~A.E .'OLD' THEN 

WRITE 6,•) 9 Expecfed the name of an exieting file.' 
END I F 
WRITE!6,*l ' T~ again. Enter revieed file name.' 
WRITE 6,• ' ITo atop program execution, preea only ENTER)' 
WRITE 6 * ' 1 
GO TO 16 

Ueer termination. 
100 STOP'Uaer Termination' 

901 FORMAT(A1 $) 
C 901 FORMA'!'(A) 

999 RETURN 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

c 

c 
c 

10 

END 

SUBROUTINE OPNCTL(U,FNM,ACC,RL,FOR,STA,MSG) 

DESCRIPTION ***************************************************** 

Open a data file containing airflow element control valuea. 
For uae with named files (statue cannot• SCRATCH). 
Be careful with the length o! the integer variables. 

DECLARATIONS **************************************************** 

In8ut: 
FNM 
ACC 
RL 
FOR 
STA 
MSG 

Local: 
NUE 

- unit nW11ber of file to be opened. 
- name of file (supplied b¥ user). 
- access ('SEQUENTIAL' or DIRECT'). 
- record length (for direct access files only) . 

format ('FORMATrED' or 'UNFORMATTED'). 
status ('NEW' or 'OLD' or 'UNKNOWN'). 

- message to user. 

- (0 = no user entry). 

INTECER U, RL, IOS 
INTEGER NUE 

CHARACTER•(*) FNM, ACC, FOR, STA, MSG 

CODE ••••*****************************************•************** 

FNM='AFE CTL' 
CONTINUE 

ltb~i~(ii~i~~G~~~!~~~AEg~~S•ACC,FORM=FOR,STATUS=STA, 
- IOSTAT=IOS,ERR=~O) 

ELSE 
OPEN(UNIT=U,FILE=FNMLACCESS=ACC,RECL•RL,FORM=FOR,STATUS=STA, 

- IOSTAT=IOS,ERR=~O) 
END IF 
GO TO 999 

20 CONTINUE 
Failed to open file. 

WRITE16•*j ' Could not open file named: ',FNM 
WRITE 6L* 'FORTRAN I/O atatua: ',IOS,' (8ee FORTRAN manual)' 
IFCST .~Q.'NEW'l THEN 
~ITE!6,*) ' txpected the name o! a new file.' 

ELSE IF STA.E .'OLD' THEN 
WRITE 6,*) 9 Expecfed the name o! an exiating file.' 

END IF 
WRI'.!]!6,*l' T~ again. Enter reviaed file name.' 
tra1T£ 6,• ' 1·To atop program execution, pr••• or.ly En'l"i:Ri' 
WRITE 6, • ' 
WR I TE 6, 9 1 ~ MSG 
CALL TRGET. FNM,NUE 
IF(NUt:.EQ . O GO TO ioo 
GO TO 10 

Uaer termination. 
100 STOP'Uaer Termination' 

901 FORMATCA,$) 
C 901 FORMA't'(A) 

999 RETURN 
END 
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r. 
r~ 

[ ~ 

l 

c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

c 

c 

c 

c 

c 

c 

10 

20 

30 

40 

!iO 

60 

70 

REAL FUNCTION RELCON(ANUM,EFLAG) 

DESCRIPTION ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Convert character string "ANUM" to a real number. 

DECLARATIONS ********************•••••••••••••••••••••••••••••••• 
COMMON /UNITS/ UB,U9,Ul0,NSBSMT,RSOUT 

INTEGER UB,U9,Ul0,MIRUS,NSBSMT,RSOUT 

INTEGER EFLAG, I, J 
REAL MULT, MUM 
LOGICAL D, E 
CHARACTER ARUM•(•), TEST•l6 

CODE ••••••••••••••••-••••••••••••••••••••••••••••••••••••*•••••• 
DATA TEST/ 'eE.-+ 0123456789' I 
RELCON • O.O 
MINUS • l 
MULT • 1. 
RHUM • O.O 
D • .FALSE. 
E • .FALSE. 

Process each character until a blank. 
DO 80 J•l LEN(ARUM) 

I • IRDEX(T£ST,ANUM(J:J)) 
IF(I-6{ 10 100 20 
GO TO 70,fo,36,40,60), I 
GO TO 20 

RHUM• RNUM•lO+II-7) 
IF(Dl MULT = MUtT•lO. 
GO TO 80 

Add digit to number. 

IF(D .OR. E) GO TO 
D = .TRUE. 

120 
Note decimal point. 

GO TO BO 
Note minus sign. 

IFlJ.EQ.l) GO TO 50 
IF ANUA!J-l:J-ll.EQ.'E'l GO TO 50 
IF ANUM J-l:J-1 .EQ . 'e' GO TO 50 
GOTOlO 
MINUS = -1 
GO TO BO 

Note plus sign. 
IF!J.EQ.l) GO TO BO 
IF ANUA!J-l:J-ll.E8.'E'l GO TO BO 
IF ANUM J-l:J-1 .E .'e' GO TO BO 
GOTOlO 

Begin exponent.. 
IFII.EQ.O) GO TO 120 
IF E 00 To 120 
RE c6N = REAL(RNUM•MINUS)/MULT 
MINUS " l 
RNUM = 0.0 
D = .FALSE. 
E = .TRUE. 

BO CONTINUE 
C Finish calculatior. of number. 

c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

100 EFLAG a 0 
IF(E) GO TO 110 
RELCON E REAL(RNUM•MINUS)/MULT 
GO TO 999 

110 RELCON • RELCON"lO.••(RNUM•MINUS) 
GO TO 999 

120 

999 

Error messages. 
CALL ERROR2(' Invalid number (RELCON): ',ANUM,2) 
EFLAG = l 
RETURN 
END 

SUBROUTINE RELDIS(R,M,ANUM,L) 

DESCRIPTION •••••••••••••••••••••••••••••~•••••••~••••*•**••~•·~• 

Convert real R to character string ANUM(l:L) for display. 

DECLARATIONS ***•************************************************ 

In~ut: 
- real (single precision) number. 

M 

oua~: 
number of significant digits in result. 

- character string with number beginning at l. 
last position of number in ANUM. [ANUM(l:L)] L 

Local: 
LFC - position of first character in ARUM. 
LDEC - position of decimal point in ANUM. 
LEXP - position of "E" in ANUM. 
LSIG - position of last significant digit in ARUM. 
EXPT - value of the exponent in ARUM. 
DECHL - .TRUE. if decimal point has been written. 

INTEGER M 
£~~~ 5fc~c, LDEC, LEXP, LSIG, EXPT, I, EFLAG 
REAL R 
CHARACTER•(•) 
CHARACTER•lO 

ARUM 
FORM 

C CODE ************************************************************ 
c 

IF(LEN(ANUM).LT.30) CALL ERROR(' Short string (RELD!S)',3) 
I • M-1 
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c 

c 

c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

CALL INTDIS(I ANUM,L) 
FORM"' '(1Pt36.'//ANUM(l:L)//')' 
WRITE(ANUM,FMT=FORM) R 
I "' 0 

10 I "' I+l 
LF~Fi~(I:I).EQ.' ') GO TO 10 

12 I "' I+l 
LDi~(~(I:I).RE.'.') GO TO 12 

14 I • I+l 
IF(ANUM(I:I).ME.'E') GO TO 14 

LEXI' "' I 
16 I • I-1 

LS~~(~(I:I).EQ.'0') GO TO 16 
EXPT • INTCON1AHUM[LEXP+l1JO),BFLAG) 
IF(EXPT.LT.-4 GO TO 30 
IF(EXPT.GE.M+ ) GO TO 30 

Diaplay nlllllber 
DBCML • .FALSE. 
L "' 0 
IF[ANUM(LFC:LFC).EQ.'-') THEN 

L • L+l 
END~(L:L) "' '-' 
IFCEXPT.LT.O) THEN 

L "' L+l 
ANUMCL:L) • 'O' 
L "' L+l 
ANUM(L:L) = '·' 
DECML "' .TRUE. 

END IF 
20 CONTINUE 

EXPT = EXPT+l 
IF(EXPT.GE.O) GO TO 22 
L • L•l 
ANUM CL:L) s '0 ' 
GO TO 20 

22 CONTINUE 
L = L+l 
ANUM(L:L) = ANUM(LDEC-l:LDEC-1) 
I = LDEC+l 

24 CONTINUE 
EXPT = EXPT-1 
IF(EXPT.EQ.O) THEN 

t s L+l 
ANUM(L:L) = '.' 
DECML = .TRUE. 

END IF 
IF(I.GT.LSIG) THEN 

!F(DECML) Go TO 999 
L = L•l 
ANUM(L:L) = '0' 

ELSE 
L = L+l 
ANUM(L:L) = ANUM(l:l) 
I = !+l 

END IF 
GO TO 24 

in normal format. 

30 CONTINUE 
Display number in exponential format. 

L = 0 
DO 32 I=LFC,LSIG 

L "' L+l 
ANUM(L:L) = ANUM(I:I) 

32 CONT!NUE 
DO 34 I=LEXP,30 

L s L+l 
ANUM(L:L) "' ANUM(I:I) 

34 CONT!NUE 

999 RETURN 
END 

SUBROUTINE RELGET(MSG,RDEF,RMIN,RMAX,RUNK,R) 

DESCRIPTION ***************************************************** 

Interactive input processor tor a real value. 
Print message plus minimum, maximum, and default values. 
Read uaer input; treat carriage return aa default value. 

DECLARATIONS *************•************************************** 

In~a= 
RDEF 
RMIN 
RMAX 
RUNK 

ou~j:>ut: 

Local: 
NUE 
EFLAG 
ANUM 

- ineeaage to be printed. 
default value. 

- minimum value. 
- maximum value. 
- undet1ned value. 

- real value. 

- !O"' no user input). 
indicates improper real. 

user input character atring. 

INTEGER I, LD, LN, LX, EFLAG, NUE 
REAL R, RDEF, RMIN, RMAX, RUNK 
CHARACTER•(•) MSG 
CHARACTER•2D ANUM 
CHARACTER*JD CD, CN, CX 

C CODE ************************************************************ 
c 

I • 0 
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I 
I 
r~ 

r< 

,~ 

r 

L 
I 
l .... 

L 
I 
u 

c 

c 

c 

IfiRMIN.E~.RUNKJ I = I+l IF RKAX.E .RUNK I • I+2 
IF RDEF.E .RUNK I • 1+4 
C L RELD Sf RDE ,6,CD,LDl 
CALL RELDIS RMIN,6,CN,LN 
CALL RELDIS RMAX,6,CX,LX 

10 
CONTINUE Print meaaage and read uaer entry. 
IF(MSG.Nt:.' 'l WRITE(6 ") MSG 
GO TO c11612,13~14,15,i6,17l, I 
WRITE(6,9 l) ' llUn • 1 ,CN(l:LNJ,' max• ',CX(l:LX), 

- • afault • ',CD(l:~D),'J • 
GO TO 17 

11 WRITE(6L901) • (max. ',CX(l:LX),' default. ',CD(l:LD),'] 
GOTO n 

12 WRITE(6 ,901) ' (min• ',CN(l:LN),' default• ',CD(l:LD),'J 
GO TO l, ' 

13 WRITE(6L901) , (default. ',Ctl(l:LD),') 
GO TO 11 • 

14 WRITE(6L90l) , (min. ',CN(l:LN),' ll8JC. ',CX(l:LX),') 
GO TO l / 

15 WRITE(6L90l) • (max• ',CX(l:LX),') 
GO TO 11 

16 WRITE{6,901) ' (min• ',CN(l:LN),') 
17 CORTINuE 

CALL STRGETlANUM NUEl 
IF(NUE.EQ.0 GO TO 30 

Decode 
R • RELCON(ANUH EFLAGl 
IFrEFLAG.EQ.ll 00 TO 10 
IF RMIN.EQ.Rl11nll GO TO 20 
IF R.GE.RMIN) GO TO 20 
WR TE(6b*l ' Number too amall' 
GO TO 1 

20 CONTINUE 
IFlRMAX.EQ.RUNK} GO TO 999 
IF R.LE.RRAX) GO TO 999 
WR TE(6b•) ' Number too large' 
GO TO 1 

30 CONTINUE 
IF(RDEF.EQ.RUNK) GO TO 10 
R = RDEF 

and teat uaer entry. 

901 FORMAT(A,S) 
C 901 FORMA'l'(A) 

999 RETURN 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

c 

END 

Sl1BR01JTINE STRGET(A,NUE) 

DESCRIPTION ***************************************************** 

Get character data from interactive input file. Thie ie a likely 
place for machine dependencies: On CDC computers, an empty record 
1e considered an end-of-file. 

DECLARATIONS **************************************************** 

Output: 
A 
NllE 

- user input (character string). 
- (0 =no user input). 

COMMON /llNITS/ U8,U9,Ul0,NSBSMT,NSOUT 

INTEGER U8,U9,Ul0,NSBSMT,NS01JT 

INTEGER NUE 
CHARACTER A•(•) 

CODE ****************************•******************************* 

NUE = 1 
RLAD(l8,FMT~9Dl) A 

WRITE(6,•) A 
IF(A.tQ.' ') NUE = 0 

901 FORMAT(A) 
999 RETURN 

END 

Teet for no uaer input. 
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FILE: OU'l'DAT.FOR 

g 
c 

SUBROUTINE OUTDAT(LUN) 

"o~lly grint1 Dey of Week, plua Year-Month-Day and 
Bour:Minute:Saconda to ecreen. 

IHTEGER"2 IYR,IMON,IOY,IBR,IMIN,ISEC,IBSEC,IWEE!t 
INTEGER LUN 
LOGICAL FOl.JND 
C:RAAAC'l'ER• J Wla>Y ( 7 l ~ 3 f.~TR· 21 
EQUI VALENCE {WltSTn 'Gm>Y (ll) 
DATA WXSTR/'SunMonTueWedThuFr1Sat '/ 

CALL aETDAT(IYR,IMON,IOY IWEE!tl 
CALL QETTI~(IBR,IMIN,ISEC,IBSEt) 
IWEElt•IWEElt+l 
WRITE(LUN,100) WltDY(IWEElt),IYR,IMON,IOY,IBR,IMIN,ISEC,IBSEC 

100 FORMAT(/fAJ 1IS,'-'LI2.2,'-'LI2.2,2X, 
+ 2, :•,12.~.·:•,I2.~.·.•,12.2,/) 

RETl1RN 
END 

CSINCLUOE CE'l'DAT.INC 
C$INCLUOE Gli:TTIM.INC 
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I~ 

f ~ 

,~ 

I 

l 
l 

FILE: GETDAT.INC 

SUBROUTINE GETDAT( IYEAR, IMONTB, IDAY ,IWEEK) 
•snoextensione 

* 
integer*2 iyear,imonth,iday,iweek 

* Define registers: These correspond to the element of an 
: array which is to contain the values of the registers. 

• 

integer*2 AX,BX,CX,DX BPtDILSI,ES,DS FLAGS 
parametewAX•l,BX•2,CX·~LD~·4,BP•5,61-6,SI•7) 
parameter ES•6tDS•9,FLAG~•lO) 
lntager SREG~ 
parameter (!IUMSREGS•lO) 

• Defina DOS functions. 
* 

• 
integar•2 GETDATE DOSCALL 
para.mater (DosCALL•ll,GETDATB•42) 

: Define array to contain registers. 

• 

integer*2 regaCNUMSREGS) 
integer•! monSday(2),weekS(2) 
integer•2 year 
integer•! month,day,week 
equivalence lregs!AXl,weekS) equivalence regs ex ,year 
equivalence regs DX ,monSjayl 
equivalence month, mon$day{2 j 
equivalence day , mon$day l 
equivalence week , weekS(l ) 

: Set AH to be DOS 'get date' function. 

rega(AX) s GETDATE*256 

• Return the date. 
* call intr( DOSCALL, regs ) 

iyear • yea:r 
imonth • month 
iday : day 
1week : week 
end 
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FILE: GETI'IM.INC 

* 
SUBROUTINE GETI'IM( IBRS, IMINS, ISECS, IBSECS ) 
1ntager*2 ihrs,imins,isecs,ihsecs 

* Define registers: These correspond to the element of an 
* array which is to oontain the values of the registers. 

* 

1ntegar*2 AX.BX,C.X,DX BP DI SI,ES,DS FLAGS 
parameter (AX• l,BX-2,cx-~1DX•4,BP•5,Dl•6,SI•7) 
parameter (ES• 8LOS• 9,FLAG5•10) 
lnteger HUM$REGb 
peremeter (HUMIREC8• 10) 

* Denne DOS functions. 
* 

integer~2 OETI'IME DOSCALL 
parameter (l;IOSCALL•33,0l'l'TIMB•44) 

: Define array to contain registers. 

integer*2 regs (HUHSREG.S) 
integer*l hrs$m1n(2),sec$tic(2) 
integer•l houre,min• sec• tic• 
equivalence reg11(CXl,h.rstmi nl equivalence regs(DX , sec tic 
equivalence hours, rsim n!2 l equivalence mine , hrs min 1 
equivalence eec 11 , sec tic 2 
equivalence tics , sec tic 1 

* • Set AB to be DOS 'get time' function. 

regs(AX) • GETI'IME*256 

Return the time. 

call intr( DOSCALL, regs J 
ihrs • hours 
imins • mine 
isecs • secs 
ihaecs • tics 
end 

150 



SNOLLJIG:nld A\0'1.fllIV 'lVXOZ ·a XIGN:'.lddV 

1 
1 

I 
1 

I 
j 

I 
I 
J 

J 

J 





r· 
r 
r 

r 

f 

I 
I 
'I. : ~ 

Table D.1: Zonal airflow summary· Case 1. 
Basement suction, 1 mm separation. 

FROM ZONE TO ZONE FLOW [L/a) FLOW TYPE 
------------------------------------------------------------OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
BASE!iE!IT 
LIVING ROOM 
BATH CT\TB) 
BASEHt!IT 
LIVING ROOM 
HALLWAY 
HALLWAY 
BEDROOM 3 
BATH (SINJl\l 
MASTE1t BEDtl.OOM 
BEDROOM 2 
SOIL 

BASEMENT 
LIVI NG ROOM 
BEDROOM 3 
KASTER BEDROOM 
BEDROOM 2 
SEPARATIO!I 
SOI L 
OUTDOORS 
OUTDOORS 
OUTDOORS 
LIVIl'IG ROOM 
BASEMENT 
LIVI NG ROOM 
BATB ISINX) 
HALLWAY 
BATH CTU'B) 
HALLWAY 
HALLWAY 
BASEMENT 

8.6E+OO INFILTRATION 
3.lE+Ol INFILTRATION 
5.2E+OO INFILTRATION 
9.6E+OO INFILTRATIO!I 
5 , JE+OO INFILTRATION 
2.0E+OO INFILTRATION 
3.8E-Ol INFILTRATION 
2.7E+Ol EXHAUST 
l.7E+Ol EXHAUST 
1.7E+Ol EXHAUST 
2. 7E+Ol IlfTERZONE 
•.lE+Ol IlfTERZONE 
2.6E+00 IlfTERZONE 
1.7E+01 I!ITERZONE 
S.2E+00 IllTERZONE 
l.7E+Ol INTERZONE 
9.6E+OO IllTERZONE 
5.JE+OO IllTERZONE 
2.JE+OO IllTERZONE 

Table D.2: Zonal airflow summary· Case 2. 
Subslab depressurization, 1 mm separation, low flow rate. 

FROM ZONE 

OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
LIVI NG ROOM 
BATH (TUB ) 
SOIL 
BASEMENT 
BASEMENT 
LIVING ROOM 
HALLWAY 
HALLWAY 
BEDROOM 3 
BATH (SINK) 
MASTER BEDROOM 
BEDROOM 2 

TO ZONE 

BASEMEN'! 
LIVING ROOM 
BEDROOM 3 
MASTER BEDROOM 
BEDROOM 2 
SEPARATION 
SOIL 
OUTDOORS 
OUTDOORS 
OUTDOORS 
LIVING ROOM 
SOIL 
BASEMEN! 
LIVING ROOM 
BATH (SINK) 
HALLWAY 
BATH (TUB) 
HALLWAY 
HALLWAY 

FLOW [L/e] FLOW TYPE 

8.6E+OO INFILTRATION 
3.lE+Ol INFILTRATION 
5.2E+OO INFILTRATION 
9.6E+OO INFILTRATION 
5.JE+OO INFILTRATION 
2.lE+OO INFILTRATION 
4.lE-01 INFILTRATION 
l.7E+Ol EXHAUST 
l.7E+Ol EXHAUST 
2.7E+Dl EXHAUST 
2.7E+Ol INTERZONE 
2.4E+Ol INTERZONE 
4.3E+Dl INTERZONE 
2.6E+OD INTERZONE 
l.7E+Ol INTERZONE 
5.2E+OO INTERZONE 
l.7E+Dl INTERZDNE 
9.6E+OO INTERZONE 
5.3E+DO INTERZONE 

Table D.3: Zonal airflow summary · Case 3. 
Subslab pressurization, 1 mm separation, low flow rate. 

FROM ZONE TO ZONE FLOW [L/e] FLOW TYPE 
------------------------------------------------------------OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
LIVING ROOM 
BEDROOM 3 
M.t.STER BEDROOM 
BEDROOM 2 
SOIL 
BASEMENT 
LI VING ROOM 
LIVI NG ROOM 
LI VI NG ROOM 
HALLWAY 
HALLWAY 
HALLWAY 
BEDROOM 3 
BATH ISJNK ) 
BATH TUB) 
SOIL 

BASEMENT 
LIVING ROOM 
BEDROOM 3 
SEPARATION 
SOIL 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
LIVING ROOM 
BASEMENT 
HALLWAY 
SOIL 
BATH !SINK) 
MASTER BEDtl.OOM 
BEDROOM 2 
HALLWAY 
BATH (TUB) 
SOIL 
BASEMENT 

3.7E+OO 
C.6E+OO 
3.4E-Ol 
6.lE~Ol 
l.OE-Ol 
•• lE+OO 
l. lE-01 
3.JE+OO 
l.8E+OO 
•.7E-03 
7.JE+Ol 
6.9E+OO 
2.2E+Ol 
••• E+Ol 
l.7E+Ol 
3.JE+OO 
1. BE+OO 
2. U:-01 
l.7E+Ol 
1. 7E+Ol 
6.2E+Dl 

I NFILTRATION 
Il'IFILTRATION 
I!ll'ILTRATION 
INFILTRATION 
INFILTRATION 
EXFILTRATION 
EXFILTRATION 
EXFILTRATION 
EXFILTRATION 
EXF ILTRATION 
I!ITERZONE 
INTER ZONE 
I NTERZONE 
l!ITERZONE 
INTERZONE 
INTERZONE 
IllTERZONE 
I!ITERZONE 
Il'ITERZONE 
l!ITERZONE 
INTERZONE 
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Table D.4: Zonal airflow summary - Case 4. 
Subslab depressurization, I mm separation, high flow rate. 

FROM ZONE 

OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
LIVING ROOM 
BATH (TUB) 
SOIL 
BASEMENT 
BASEMENT 
LIVING ROOM 
HALLWAY 
HALLWAY 
BEDROOM 3 
BATH (SINK l 
MASTEtl BEDf«X>M 
BEDROOM 2 

TO ZONE 

BASEMENT 
LIVING ROOM 
BEDROOM 3 
MASTER BEDROOM 
BEDROOM ~ 
SEPARATION 
SOIL 
OUTDOORS 
OUTDOORS 
OUTDOORS 
LIVING ROOM 
SOIL 
BASEMENT 
LIVING ROOM 
BATH (SINK) 
HALLWAY 
BATH (TUll) 
HALLWAY 
HALLWAY 

FLOW [Lia] FLOW TYPE 

l.OE+Ol 
3.8E+Ol 
6.4E•OO 
1. 2E+Ol 
6.8E+OO 
2.6E+OO 
5 lE-01 
1. 7E+Ol 
l. 7E+Ol 
4.2E+Ol 
2.lE+Ol 
3.9E+Ol 
5.0E+Ol 
8.lE+OO 
1.7E .. Ol 
6.4E+OO 
1. 7E+Ol 
l.2E<-Ol 
6.~E+OO 

INFILTRATION 
INFILTRATION 
INFILTRATION 
INFILTRATION 
INFILTRATION 
I1'P'ILTRATION 
INFILTRATION 
FJCHAUST 
EXHAUST 
EXHAUST 
INTERZONE 
INTERZONE 
INTERZONE 
INTERZONE 
IRTERZONE 
INTERZONE 
INTERZONE 
INTERZONE 
INTERZONE 

Table D.5: Zonal airflow summary - Case 5. 
Subslab pressurization, 1 mm separation, high flow rate. 

FROM ZONE 

OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
LlVlNG ROOM 
BEDROOM 3 
MASTER BEDROOM 
BEDROOM 2 
SOIL 
BASEMENT 
LIVING ROOM 
LIVING ROO!-: 
LIVING ROO!-: 
HALLWAY 
HALLWAY 
HALLWAY 
BEDROOM 3 
BATH (SINR) 
BATH (TUB) 
SOIL 

TO ZONE 

BASEMENT 
LIVING ROOM 
BEDROOM 3 
SEPARATION 
SOIL 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
LIVING ROOM 
BASEMENT 
HALLWAY 
SOIL 
BATH (SINR) 
MASTER BEDROOM 
BEDROOM 2 
HALLWAY 
BATH (TUB) 
SOIL 
BASEMENT 

FLOW [L/s) FLOW TYPE 

3.7E+OO 
4.6E+OO 
3.6E-Ol 
5.5E-Ol 
e.eE-02 
4.U:+OO 
1. 3E-01 
3.3E+OO 
1. BE+OO 
1. OE-02 
8 . 4E+Ol 
2 . 6E+OO 
2 . 2E•01 
6.GE+Ol 
l.7E+Ol 
3.3E+OO 
1. BE+ 00 
2.3E-Ol 
l . 7E+Ol 
1. 7E•Ol 
7.BE+Ol 

INFILTRATION 
INFILTRATION 
INFILTRATION 
INFILTRATION 
INFILTRATION 
EXFILTRATION 
EXFILTRATION 
EXFILTRATION 
EXFILTRATION 
EXF ILTRATION 
INTERZONE 
INTERZONE 
INTERZONE 
INTERZONE 
INTERZ01'E 
INTERZONE 
INTERZONE 
INTERZONE 
INTERZONE 
INTERZONE 
INTERZONE 

Table D.6: Zonal airflow summary - Case 6. 
Basement suction, 20 mm separation. 

FROM ZONE 

OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
LIVING ROOM 
BEDROOM 3 
MASTER BEDROOM 
BEDROOM 2 
BASEMENT 
LIVING ROOM 
BATH (TUB) 
BASEMtNT 
LIVING ROOM 
LIVING ROOM 
HALLWAY 
HALLWAY 
HALLWAY 
HALLWAY 
l!ATH (SINK) 
SOIL 

TO ZONE 

BASEMENT 
LIVING ROOM 
SEPARATION 
SOIL 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
LIVING ROOM 
BASEMENT 
HALLWAY 
BEDROOM 3 
BATH (SINK) 
MASTEtl BEDll.OOM 
BEDROOM 2 
BATH (TUB) 
BASE~NT 

FLOW [:;:./s] FLOW TYPE 

2.3E+OO 
2.SE+OO 
7.7E+Ol 
1. 3E-02 
9.SE+OO 
1. 8E+OO 
5.SE+OO 
3.0E+OO 
2.7E+Ol 
1. 7E+Ol 
l. 7E+Ol 
6.,E+Ol 
l.2E+Ol 
2.BE+Ol 
1. BE+OO 
1. 7E+Ol 
5.5E+OO 
J.OE+OO 
1.7!•01 
7.7E+Ol 

INFILTRATION 
INFILTRATION 
INFILTRATION 
INFILTRATION 
EXFILTRATION 
EXFILTRATION 
EXFILTRATION 
EXFILTRATION 
EXHAUST 
EXHAUST 
EXHAUST 
INTERZONE 
INTERZONE 
INTERZONE 
INTERZONE 
INTERZONE 
INTERZONE 
INTERZONE 
INTERZONE 
INTERZONE 
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Table D.7: Zonal airflow summary - Case 7. 
Subslab depressurimtion, 20 mm separation, low flow rate. 

FROM ZONE 'l'O ZONE FLOW (L/•J now TYPE 
------------------------------------------------------------OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
LIVING ROOM 
BEDROOM 3 
MASTER BEDROOM 
BEDROOM 2 
LIVING ROOM 
~i! CTUBl 
BASEMENT 
LIVING ROOM 
LIVING ROOM 
HALLWAY 
HALLWAY 
HALLWAY 
HALLWAY 
~~ (SINJt) 

BASEMENT 
LIVING ROOM 
SEPARATION 
SOIL 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
LIVING ROOM 
BASEMENT 
HALLWAY 
BEDROOM 3 
BATH ( SINJtl 
MASTER BED!tOOM 
BEDROOM 2 
BATH (TUB) 
BAS EM£ NT 

l .6E+ OO 
2. l E+OO 
8. lE+Ol 
2.JE·02 
1.1£+01 
2.2E+OO 
6.lB+OO 
J.,E+OO 
l.7E+Ol 
l . 7E+Ol 
2.7E +Ol 
6.6E+Ol 
1.0E+Ol 
2.9E+Ol 
2.2E+OO 
l.7E +Ol 
6.lE+OO 
J.'6+00 
l.7E+Ol 
5.4E+Ol 

INFILTRATION 
INFILTRATION. 
INFILTRATION 
INFILTRATION 
EXFILTRATION 
EXFILTRATION 
EXFILTRATION 
EXFIL'''!.IATION 
EXHAUST 
EXHAUST 
EXHAUST 
IRTERZONE 
IRTERZONE 
IRTERZONE 
INTERZONE 
IRTERZONE 
IRTERZONE 
IRTERZONE 
IRTERZONE 
INTERZONE 

Table D.8: Zonal airflow summary - Case 8. 
SubsJab pressurimtion, 20 mm separation, low flow rate. 

FROM ZONE 

OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
BASEMENT 
LIVING ROOM 
BEDROOM 3 
MASTER BEDROOM 
BEDROOM 2 
SEPARATION 
SOIL 
BASEMENT 
LIVING ROOM 
LIVING ROOM 
LIVING ROOM 
HALLWAY 
HALLWAY 
HALLWAY 
HALLWAY 
BATH (SINK) 
BATH (TUB) 
SOIL 

'l'O ZONE 

BASEMENT 
LIVING ROOM 
SEPARATION 
SOIL 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
LIVING ROOM 
BASEMEl>'T 
HALLWAY 
SOIL 
BEDROOM 3 
BATE (SINK ) 
MASTER BED!<OOM 
BEDROOM 2 
BATH (TUB) 
SOIL 
BASEMEl>'T 

FLOW (L/e] FLOW TYPE 

6. 7E-Ol 
1.6E+OO 
2.5E+Ol 
2.0E-03 
l.2E-01 
l. JE+Ol 
2 . 6E+OO 
6 . BE+OO 
3. BE+OO 
2.9E-Ol 
2. lE-02 
B.BE+Ol 
l. 5E+OO 
3.lE+Ol 
4 . 4E+Ol 
2 ; 6E+OO 
1 . 7E+Ol 
6.BE+OO 
3.BE+OO 
l. 7E+ Ol 
l. 7E+ Ol 
B. 6E+ Ol 

INFILTRATIOI' 
INFILTRATION 
INFILTRATION 
INFILTRATION 
EXFILTRATION 
EXFILTRATION 
EXFILTRATION 
EXFILTRATION 
EXFILTRATION 
EXFILTRATIOI' 
EXFILTRATION 
INTERZONE 
INTERZONE 
IllTERZONE 
INTERZON!: 
INTERZON!: 
lNTERZON:;: 
INTERZOl'i: 
INTERZONE 
lNTERZONE 
lNTERZONE 
INTERZONE 

Table D.9: Zonal airflow summary - Case 9. 
Subslab depressurimtion, 20 mm separation, high flow rate. 

FROM ZONE 

OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
LIVI NG ROOM 
BEDROOM 3 
MASTER BEDROOM 
BEDROOM 2 
LIVI NG ROOM 
~R ( '1'011 ) 

BASEMENT 
L.IVlNC ROOM 
LIVI NG ROOM 
HALLWAY 
HALLWAY 
HALLWAY 
HALLWAY 
BATH (SINJt ) 
SOIL 

'l'O ZONE 

BASEMENT 
LIVING ROOM 
SEPARATION 
SOIL 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
LIVI NG ROOM 
BASEMENT 
HALLWAY 
BEDROOM 3 
1111TH (SI NK l 
MASTER BED!\OOM 
BEDROOM 2 
BATH (TUB ) 
BASEM£NT . 

FLOW (L/•J FLOW TYPE 

2 . 0E+OO 
2 . 3E+OO 
9 . 4E+Ol 
3. lE-02 
l.OE+Ol 
2 . 0E+OO 
5 .BE+OO 
3.2E+OO 
1.7E+Ol 
l.7E+Ol 
• . 2E+Ol 
6.SE+Ol 
l . lE+Ol 
2.8E+Ol 
2.0E+OO 
1 . 7E+Ol 
5.8E+OO 
3.2E+OO 
1. 7E+Ol 
5. 2E+Ol 

INFILTRATION 
INFILTRATION 
INFILTRATION 
INFILTRATION 
EXFILTRATION 
EXFILTRATION 
EXFILTRATION 
EXFILTRATION 
EXHAUST 
EXHAUST 
EXHAUST 
INTERZONE 
IRTERZONE 
INTERZONE 
INTERZONE 
INTERZONE 
INTERZONE 
INTERZONE 
INTERZONE 
INTERZONE 
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Table D.10: Zonal airflow summary. Case 10. 
Subslab pressurization, 20 mm separation, high Dow rate. 

!~-~~-------~-~~~--------------~-!~~~l --~-::!~--
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
LIVI NG llClOH 
BEDROOM 3 
KASTER BEDROOM 
BEDROOM 2 
SEPARATION 
SOIL 
BASEMENT 
LIVING ROOM 
LIVI NG ROOH 
HALLWAY 
HALLWAY 
HALLWAY 
HALLWAY 
BATH (SINJt) 
BATH (TUB) 
SOIL 

BASEMENT 
LIVING ROOM 
SEPARATION 
SOIL 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
LIVING ROOM 
HALLWAY 
SOIL 
BEDROOM 3 
BATH (SIN1:) 
MASTER BEDf«>OM 
BEDROOM 2 
BATH (TUB) 
SOIL 
BASEMENT 

l. OE+OO 
1.9E+OO 
2.SE+Ol 
2. 0E-03 
1 . 2E+g1 
2.4E+ 0 
6.SE+OO 
3 . 6E+OO 
2 . 8E+OO 
2.7E-02 
1 . 0E+02 
3 . 0E+Ol 
6.0E+Ol 
2.4E+OO 
l.7E+Ol 
6.SE+OO 
3.6E+OO 
l. 7E+Ol 
1. 7E+Ol 
9 . 9E+Ol 

INFILTRATION 
INFILTRATION 
INFILTRATION 
INFILTRATION 

ll~Ht~fl8: 
EXFILTRATION 
EXFILTRATION 
EXFILTRATION 
EXFILTRATION 
IllTERZONE 
IllTERZONE 
IRTERZONE 
IRTERZONE 
IllTERZONE 
INTERZONE 
INTERZONE 
IllTERZONE 
IllTERZONE 
IRTERZONE 

Table D.11: Zonal airflow summary· Case 11. 
Basement suction, 20 mm separation, soil air barrier. 

FROM ZONE TO ZONE FLOW [L/s ; FLOW TYPE 
--------------------- ---------------------------------------OUTDOORS BASEMENT 8 . 9E+ 00 INFILTRATION 
OUTDOORS LIVING ROOM 3.2E+Dl INFILTRATION 
OUTDOORS BEDROOM 3 5.4E+OO INFILTRATION 
OUTDOORS MASTER BEDROOM l.OE+Ol INFILTRATION 
OUTDOOHS BEDROOM 2 5 . SE+OD INFILTRATION 
OUTDOORS SOIL 9.)E-02 INFILTRATION 
BASEMENT OUTDOORS 2 . 7E+Ol EXHAUST 
LIVING ROOM OUTDOORS 1.7E+Dl EXHAUST 
BATH (TUB) OUTDOORS 1. 7E+Ol EXHAUST 
BASEMtNT LIVING ROOM 2 . 6E+Ol INTERZONE 
LIVING ROOM BASEMENT 4.4E+Ol INTERZONE 
HALLWAY LIVING ROOM 3 . SE+OO INTERZONE 
HALLWAY BATH (SINK) l . 7E+Ol Ih"TERZONE 
BEDROOM 3 HALLWAY S. 4E+OO INTERZONE 
BATH (SINK } BATH (TUB ) l . 7E+Dl INTERZONE 
MASTER BEDROOM HALLWAY l.DE+Dl INTERZONE 
BEDROOM 2 HALLWAY S.SE+DO INTERZONE 
SOIL BASEMENT 9.)E-02 INTERZONE 

Table D.12: Zonal airflow summan- - Case 12. 
Subslab depressurization, 20 mm separation, low flow rate, soil air barrier. 

~~~-~~~----- - -~- ~~~:- - ------------~~~-!~~~l--~~~-::!~ --
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
LIVING ROOM 
BATH (TUB) 
SOIL 
BASEMENT 
BASE.HE NT 
LIVING ROOM 
HALLWAY 
HALLWAY 
BEDROOM 3 
BATH (SINJtl 
MASTER BED~OOM 
BEDROOM 2 

BASEMENT 
LIVING ROOM 
BEDROOM 3 
MASTER BEDROOM 
BEDROOM 2 
SOIL 
OUTDOORS 
OUTDOORS 
OUTDOORS 
LIVING ROOM 
SOIL 

f~f;m~OOM 
BATH (SINK) 
HALLWAY 
BATH (TUB) 
HALLWAY 
HALLWAY 

8.9E+DD INFILTRATION 
3.2E+Dl INFILTRATION 
5 .4E+OO INFILTRATION 
l.OE+Ol INFILTRATION 
S.SE+OO INFILTRATION 
l .lE-01 INFILTRATION 
1. 7E+Ol EXHAUST 
l .7E+Ol EXHAUST 
2. 7E+Dl EXHAUST 
2 .6E+Ol INTERZONE 
2. 7E+Dl IRTERZONE 
4.4E+Dl IllTERZONE 
3. 4E+OO INTERZONE 
1. 7E+Dl :::NTERZONE 
5.4E+OO INTERZONE 
1. 7E+Ol INTERZONE 
l.OE+Dl INTERZONE 
S. SE+OO INTERZONE 
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Table D.13: Zonal airflow summary • Case 13. 
Subslab pressurimtion, 20 mm separation, low now rate, soil air barrier. 

!~-~~-------:c?-~~~-------------_!~~!~~~l--!~-~~--
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
LIVING ROOM 
BEDROOM 3 
KASTER BEDROOf1 
BEDROOM 2 
SOIL 
BASEMENT 
LIVING ROOM 
LIVING ROOM 
LIVING ROOK 
HALLWAY 
HALLWAY 
HALLWAY 
BEDROOM 3 
BATH (SI~) 
BATH (TUB) 
SOIL 

BASEMENT 
LIVING ROOM 
BEDROOM 3 
SOIL 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
LIVING ROOM 
BASEMENT 
HALLWAY 
SOIL 
BATll ( SINJt) 
MASTER BEDROOM 
BEDROOM 2 
HALLWAY 
BATH (TUB ) 
SOIL 
BASEMENT 

3.BE+OO 
•• 7E+OO 
•.BE-01 
8,9E-OJ 
3.9E+OO 
1. 2E-Ol 
3.2E+OO 
1,7E+OO 
3.•E-03 
7.3E+Ol 
7.lE+OO 
2.2E+Ol 
•.H+Ol 
1.7E+01 
3.2E+OO 
1.7E+OO 
3.6E-Ol 
1. 7E+Ol 
1. 7E+Ol 
6.2E+Ol 

INFILTRATION 
INFILTRATION 
INFILTRATION 
INFILTRATION 
EXFILTRATION 
EXFILTRATION 
EXFILTRATION 
EXFILTRATION 
EXFILTRATION 
IRTERZONE 
IRTERZONE 
IRTERZONE 
IllTERZONE 
IRTERZONE 
IRTERZONE 
IRTERZONE 
IRTERZONE 
IRTERZONE 
IRTERZONE 
IRTERZONE 

Table D.14: Zonal airflow summary· Case 14. 
Subslab depressurization, 20 mm separation, high flow rate, soil air barrier. 

FROM ZONE TO ZONE FLOW [L/e] FLOW TYPE __ .... ----- ----- -- ----- --- -------- ---- -- ------- ------ ----------
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
LIVING ROOM 
BATH (TUE) 
SOIL 
BASEMENT 
BASEMENT 
LIVING ROOM 

. HALLWAY 
HALLWAY 
BEDROOM 3 
BATH (SINK) 
MASTER BEDROOM 
BEDROOM 2 

BAS EMF; NT 
LIVING ROOM 
BEDROOM 3 
MASTER BEDROOM 
BEDROOM 2 
SOIL 
OUTDOORS 
OUTDOORS 
OUTDOORS 
LIVING ROOM 
SOIL 
BASEMENT 
LIVING ROOM 
BATH (SINK) 
HALLWAY 
BATH (TUB) 
HALLWAY 
HALLWAY 

l.lE+Ol 
4.0E+Ol 
6.6E+OO 
1. 3E+Ol 
7.lE+OO 
1. 4E-01 
l. 7E+Ol 
1. 7E+Ol 
4.2E+Ol 
2.0E+Ol 
4.2E+Ol 
5.lE;C: 
9.lE+OO 
1. 7E+Dl 
6.6E•OC 
1.7E+Ol 
1. 3E+Ol 
7.lE+OO 

INFILTRATION 
INFILTRATION 
INFILTRATION 
INFILTRATION 
INFILTRATION 
INFILTRATION 
EXHAUST 
EXHAUST 
EXHAUST 
INTERZONE 
INTERZONE 
:l>'TERZONE 
INTERZOl\'E 
INTERZDNE 
INTERZDNE 
INTERZONE 
INTERZDNE 
INTERZONE 

Table D.15: Zonal airflow summary • Case 15. 
Subslab pressurization, 20 mm separation, high flow rate, soil air barrier. 

FROM ZONE TO ZONE FLOW [L/e] FLOW TYPE 
~ ------~----- - --------- ---------------------------·---------OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
LIVING ROOM 
BF.:DROOM 3 
MASTER BEDROOM 
BEDROOM 2 
SOIL 
BASEMENT 
LIVING ROOM 
LIVING ROOM 
LIVING ROOM 
HALLWAY 
HALLWAY 
HALLWAY 
BEDROOM 3 
BATH (SINK) 
BATH (TUB) 
SOIL 

BASEMENT 
LIVING ROOM 
BEDROOM 3 
SOIL 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
OUTDOORS 
LIVING ROOM 
BASEMENT 
HALLWAY 
SOIL 
BATH (Sl~l 
HASTE~ BEDROOM 
BEDROOM 2 
HALLWAY 
BATH (TUB) 
SOIL 
BASEMENT 

3.BE+OO 
4.7E+00 
4.BE-01 
4.!>E-03 
3.9E+00 
1. 2E-01 
3.2E+OO 
l. 7E+OO 
7.7E-03 
8.4E+Ol 
2.BE+OO 
2.2E+Ol 
6.0E+Ol 
1.7E+Ol 
3.2E+OO 
l. 7E+OO 
3.6E-Ol 
l. 7E+Ol 
1. 7E+Ol 
7.7E+Ol 

INFILTRATION 
INFILTRATION 
INFILTRATION 
INFILTRATION 
EXFILTRATION 
EXFILTRATION 
EXFILTRATION 
EXFILTRATION 
EXFILTRATION 
INTERZONE 
INTERZONE 
INTERZONE 
INTERZONE 
INTERZONE 
INTERZONE 
INTERZONE 
INTERZONE 
INTERZONE 
INTERZONE 
INTERZDNE 
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Figure E.1. Predicted disturbance pressures - Case 1. 
Basement suction, 1 mm separation. 

ZONE PRESSURE (Pa) 
-------------------------------BASEMENT 
OUTDOORS 
LIVING ROOM 
HALLWAY 
BEDROOM 3 
BATHROOM 
MASTER BEDROOM 
BEDROOM 2 

- 12. 5 
o.o 

-12 . 5 
- 12.5 
-12 . 5 
-12.5 
- 12.5 
-12.5 

DISTURBANCE PRESSl~S IN SOIL (Pa) 

VERTICAL SLICE Y• 1 

Zz Xsl 2 3 1 ' 1 5 I 6 I 7 1 ••••••••••••******* ••••• -2.e -2.e 
2 =~~::::~~:::::::::: - - =~~:!_ ~:::: ____ :~:~- - - -=~:~ -
3 -12.8 - 12.8 -12.8 - 12.9 -12.8 -12.7 -12.8 
• -12 . 8 - 12.8 -12.8 -12.9 -12.8 -12.8 -12.8 
5 -12 . 8 -12.8 -12.8 -12.9 -12.8 -12.8 -12.8 
6 -12 . e - 12.e -12.8 -12.8 -12.e -12.e -12.e 
1 -12.8 - 12.e -12 . e -12.8 -12.8 -12.8 -12.e 
e -12.8 - 12.8 -12.8 -12.8 -12.8 -12.8 -12.8 

9 
10 

-7.7 -•.3 -7.1 
-4.l 

-6.4 -6.3 
-3.B - 3.8 

-6.2 -6.l -5.9 
-3.7 -3.7 -3.6 

Z= ~~IICAL S~ICE Y=321 4 I 5 I 6 I 7 
1 ••••••••••••••••••• ***** -2.8 -2.8 
2 ******************* -12.9 ***** -9., -9.4 ------------------------------------------- --------3 -12.8 - 12.8 -12.8 -12.9 - 12.8 -12 . 1 - 12.e 
4 -12.8 -12.e -12.e -12.9 - 12.e -12.e - 12.e 
s -12 . e -12.e -12.e -12.9 - 12.e -12.8 - 12.e 
6 -12.B -12.e -12.B -12.9 - 12 . e -12.B -12.B 
7 -12.8 -12.e -12.e -12.e - 12.e -12.e -12.e 
B -12 . B -12.e -12.B -12.e - 12.B -12.B -12.e 

9 
10 

-7.0 - 6.5 -5 . B 
-3 . 9 - 3.7 -3 . 4 

VERTICAL SLICE Y= 3 

-5.7 -5 . 6 -5.5 - 5 . 3 
-3.4 -3.4 -3.3 -3.3 

z~ x= 1 2 3 j 4 

1 

5 j 6 

1 

1 1 ••••••••••••••••••• ••••• -2.e -2.e 
2 ••••••••••••••••••• -12.9 ***** -9.4 -9.3 

------------------------------------------- ------ --3 - 12.B -12.B -12.B -12.9 -12 . B -12.7 - 12.B 
4 - 12 . B -12 . B -12 . B -12.9 - 12 . B - 12.7 - 12.8 
5 -12. e -12 . e -12 . e -12.e - 12.e -12.e - 12 . e 
6 - 12.e -12 . s -12 . e -12.e - 12 . e -12.e - 12.e 
1 - 12 .0 -12 . e -12 . 0 -12.e - 12.e - 12.e - 12.0 
B -12. B -12 . B -12 . B -12.8 - 12 . B - 12.B - 12.8 

9 
10 

Z= 
l 
2 

3 
4 
5 
6 
7 
B 

9 
10 

-5 . 9 -5.4 -4 . 9 - 4.B -4.7 -4 . 7 -4 .5 
-3.4 -3.2 -3 . 0 - 3.0 -3.0 -3.0 -2. 9 

VERTICAL SLICE Y= 4 
X=l 2 3 4 I 5 I 6 I 7 ••••• -2 . B -2.8 
-12.9 - 12.9 -12 . 9 - 12.9 ••••• -9.4 -9.3 

------------------------------------------- ---------12. 9 - 12 . 9 -12 . 9 · 12.9 -12.B ·12.7 -12.B 
-12.9 - 12.9 -12.9 - 12.9 -12 . e -12.1 -12.0 
-12 . 9 - 12 . 9 -12.8 - 12.B -12.8 -12.B - 12.8 
-12 . B - 12 . B -12 . B · 12.B -12 . 8 - 12.8 -12.8 
- 12 .e - 12 . e -12 . e - 12 . e -12 . e -12.e -12 . 0 
-12 . e -12 . e -12.0 - 12.e -12.e -12.e -12.e 

-5 . B - 5.4 -4 . 9 - 4.7 -4.7 -4.6 - 4 . 4 
-3.4 -3.2 -3 . 0 - 3.0 -3.0 -2.9 -2 . 9 

VERTICAL SLICE Y= 5 
Z= X= l 2 3 4 5 I 6 I 7 1 •••••••••••••••••••••••••••••••••• -2.e -2.e 

2 :~: : : ::~~::~:::::::~~:~ : ~::::: :: : : ____ :~:~ - ---= ~ : : _ 
3 -12.e -12.e -12.e -12.e - 12.e -12.1 -12.e 
4 -12.e -12.e -12.e -12.8 - 12 . e -12.1 - 12.e 
s -12.e -12.e -12.e -12 . e - 12.e -12.1 -12.e 
6 -12 . e -12.e -12 . e -12 . e - 12 . 8 -12.8 -12.e 
1 -12 . e -12.e -12.e -12.e -12.e -12.e -12.e 
e -12.e -12.e -12.8 -12.e - 12.e -12.e -12.e 

9 
10 

-5.7 
-3.4 

- 5. 3 
- 3. 2 

_, .7 
-3.0 

VERTICAL SLICE Y• 6 

_,_7 
-3.0 

-•.6 
- 2.9 

-4.5 -•.4 
-2.9 -2.9 

Z= X=l 2 3 4 5 6 I 7 2 -2 . e -2.e - 2 . 8 -2.8 - 2.e -2 . e -2.e 
2 __ : ! : ~ ___ : ! : ~ __ _ :!: ~ ___ :!: ~ ___ :!:~ ____ : !:~ - ___ :!::. 
3 -12.1 -12.1 - 12.1 -12.1 -12.1 - 12.6 -12.e 
4 -12 . e -12.e - 12.1 -12.1 -12.1 - 12 . 1 -12.e 
s -12.e -12.e - 12.e -12.e -12.1 - 12 . 1 -12.e 
6 -12.e -12.e -12.e -12.e -12.e - 12.e -12.e 
1 -12 . e -12.e -12 . e -12.8 -12 . e - 12.e -12.e 
e -12.8 -12.e -12.e -12.e -12.e -12 . e - 12.e 

9 
10 

-5.6 
-3.3 

-5.2 -4.7 
-3.2 -3.0 

_,,6 
-2.9 

_,,5 
-2.9 

- 4 . 5 -4.3 
- 2.9 -2.B 

e 
-0.2 
-0.9 

-l.2 
-1.2 
-1.2 
-1.2 
-1.2 
-1.2 

-2.B 
-2.7 

e 
-0 . 1 
- o.e 

-1.1 
-1. l 
-l. l 
-l. l 
-1.1 
-1. l 

-2.5 
-2.5 

B 
-0.1 
-0. 7 

-0.9 
-0 . 9 
- 0. 9 
-0. 9 
-0 . 9 
- 1. 0 

-2 .l 
-2 .3 

B 
-0 . 1 
- 0.7 

-0 . 9 
-0.9 
- 0.9 
-0.9 
-0.9 
- 1. 0 

-2.l 
-2.2 

8 
-0 .l 
-0. 7 

-0.9 
-0.9 
-0 . 9 
-0 . 9 
-0.9 
- 0 . 9 

-2 . l 
-2.2 

e 
-0.l 
-0 . 1 

-0 . 9 
-0 . 9 
- 0 . 9 
- 0 . 9 
-0 . 9 
- 0.9 

-2.1 
-2.2 
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9 
0 . 1 

-0.1 

-0 . 3 
-0 . 3 
-0.3 
-0 . 3 
-0.3 
-0.3 

-1. 2 
-l.9 

9 
0.1 

-0.l 

-0.2 
-0 . 2 
-0 . 2 
-0 . 2 
-0.2 
-0.2 

- 1. l 
-1. 7 

9 
0.1 

-0.l 

-0 .2 
- 0.2 
- 0.2 
- 0.2 
- 0.2 
-0.2 

-l. 0 
-l. 5 

9 
0. l 

-0 .1 

-0 .2 
-0 .2 
-0 .2 
-0 .2 
-0. 2 
-0 .2 

-1. 0 
-1. 5 

9 
0 .1 

-0 .l 

-0.2 
-0 . 2 
-0.2 
-0.2 
-0 . 2 
-0.2 

-1. 0 
-l. 5 

9 
0.1 

-0 . 1 

-0.2 
-o . 2 
-0.2 
-0 . 2 
-0.2 
-0.2 

-l. 0 
-1. 5 
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VERTICAL SLICE Y• 7 
Z• X•l 2 3 4 5 6 7 8 9 

l -2.e -2 . e -2.e -2.e -2.e -2.8 -2.e -0.l 0.2 
2 -9.4 -9.4 -9.4 -9.3 -9.3 -9.3 -9.3 -0.7 -0.1 

----------------------------------------------------3 -12.e -12.e -12 . e -12.e - 12.e -12.e -12.e -o.e -0.2 
4 -12.e - 12.e -12 . e -12.e -12.e -12.e -12.e -o.e -0.2 
5 -12.e - 12.e -12 . e -12.e - 12.e -12.e -12.e -o.e -0.2 
6 -12.e - 12.e -12.e -12.e - 12.e -12.e -12.e -0.9 -0.2 
7 -12.e - 12.e -12.e -12.e -12.e -12.e -12.e -0.9 -0.2 
8 -12.e - 12.e -12.e -12.e - 12.e -12.e -12.e -0.9 -0.2 

-- - - ----- - - -- - -~ --- ------------- -- ---- - - - -- - - - -- - - - -9 -5.4 -5.0 -4.5 -4., _,_, -4.3 -4.2 -2.0 -0.9 
10 -3.3 -3.1 -2.9 -2.9 -2.9 -2.e "'-2.8 -2.2 -1.5 

VERTICAL SLICE Y• 8 
Z• X•l ·2 3 4 5 6 7 8 9 

1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 0.1 0.2 
2 -o.e -o.e -0.7 -0.7 -o. 7 -0.7 -0.6 -0.2 o.o 
3 -1.0 -1.0 -0.9 -0.9 -0.9 -o.e -o.e -0.3 -0.1 

' -1.0 -1.0 -0.9 -0.9 -0.9 -0.9 -o.e -0.3 -0.1 
5 -1.0 -1.0 -0.9 -0.9 -0.9 -0.9 -o.e -0.3 -0.1 
6 -1.1 -1.0 -0.9 -0.9 -0.9 -0.9 -o.e -0.3 -0.1 
7 -1.1 -1.0 -0.9 -0.9 -0.9 -0.9 -o.e -0.3 -0.1 
8 -1. l -1.0 -0.9 -0.9 -0.9 -0.9 -0.9 -0.3 -0.l 
9 -2.• -2.2 -2.0 -2.0 -2.0 -2.0 -1.9 -1.3 -0.7 

10 -2.4 -2.3 -2.1 -2.l -2.1 -2.1 -2.1 -1.7 -1.3 

VERTICAL SLICE Y• 9 
Z• X•l 2 3 4 5 6 7 8 9 

1 0.1 0 . 2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
2 -0.l -0.1 o.o o . o o.o o . o 0.0 o . o 0.1 
3 -0.2 -0 . 2 -0 . 1 -0.1 -0.1 -0 . 1 -0.1 -0.1 o.o 
4 -0.2 -0.2 -0 . 1 -0.1 -0.1 -0 . l -0.1 -0.l o.o 
5 -0.2 -0 . 2 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 o.o 
6 -0.2 -0.2 -0.2 -0.1 -0.1 -0 . 1 -0.1 -0 . l o.o 
7 -0.2 -0.2 -0 . 2 -0.2 -0 . 2 -0.2 -0.l -0.1 o.o 
8 -0.2 -0.2 -0 . 2 -0.2 -0 . 2 -0 . 2 -0.2 -0.1 o.o 
9 -1.0 -0 . 9 -0.9 -0.9 -0.9 -0 . 9 -0.9 -0.7 -0.5 

10 -1. s - 1. s -1. 4 -1. 4 -1.4 -1. 4 -1. 4 -1.2 -1.0 
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Figure E.2. Predicted disturbance pressures - Case 2. 
Subslab depressurization, 1 mm separation, low flow rate. 

ZONE PRESSURE [Pa] 
-------------------------------BASEMENT 
OUTDOORS 
LIVING ROOM 
HALLWAY 
BEDROOM 3 
BATHROOM 
MASTER BEDROOM 
BEDROOM 2 

-12.5 
o.o 

-12.5 
-12.5 
-12.5 
-12.5 
-12.5 
-12.5 

DIB'l'URBANCE PRESSURES IR SOIL [Pa] 

VERTICAL SLICE yz 1 
Z• X•l 2 3 I ' l 5 l 6 I 7 1 ******************* ***** -J.2 -J.1 

2 ~~~~~~~~~~~~~~~~~~~---==~:.~- ~~~~~ --==~:.~- --==~:.~-
3 -25.7 -18.1 -1,.6 -13.2 -1,.2 -1,.1 -14.2 
4 -25.7 -18.1 -1,.6 -13.5 -1,.2 -1,.1 -14.2 
5 -25.6 -18.1 -1,,6 -13.9 -14.2 -14.2 -14.2 
6 -25.6 -18.1 -1,.6 -14.2 -1,.2 -1,.2 -1,.2 
7 -25.6 -18.l -1,.6 -1'·' -1,.2 -14.2 -1,.2 
8 -25.6 -18.1 -1,.6 -1'·' -1,.2 -14.2 -14.2 

-- ----------------·---------------------------------9 -11.8 -10.1 -8.8 -8.6 - 8.5 -8.3 -8.o 
10 -6.0 -5.6 -5.2 -5.l - 5.1 -5.0 -4.9 

Z= ~~IICAL S~ICE Y=321 4 I 5 I 6 I 7 
l ******************* ***** -3.0 -2.9 
2 ···~·· ·· ·········· · - 12.9 ***** -9.8 -9.8 ------------------------------------------- --------3 - 16.3 -14.6 -13.4 - 13.0 -13 . 3 -13.2 - 13. 3 
4 -16.3 -14.6 -13 . 4 - 13.1 -13.3 -13.2 - 13. 3 
5 - 16.3 -14.6 -13.4 - 13.2 -13 . 3 -13.3 - 13. 3 
6 -16 . 3 -14.6 -13.4 - 13.3 -13.3 -13.3 - 13 .3 
7 - 16.3 -14.6 -13 . 5 - 13 . 4 -13 .3 -13.3 - 13. 3 
e -1 6.3 -14.6 -13 . 5 - 13.4 -13 .3 -13.3 -13. 3 

9 
10 

-9.3 -8.3 -7.3 
-5.2 -4.9 -4.6 

VERTICAL SLICE Y= 3 

-7.2 -7.l -7.0 - 6.7 
-4.5 -4.5 -4.5 - 4.4 

Z= X= l 2 3 j 4 I 5 I 6 I 7 1 ··············· ·· ·- ***** -2 . 9 -2.9 
2 · ········· · ··· - ~·· - -12.9 ***** -9.6 -9 . 6 

------- - ----- - ---------------------- - - - -~-- --------
3 -13 . 7 -1 3 . 3 -13. l -12.9 -13.0 -13. 0 -13.l 
4 -13.7 -13.3 -13. l -13.0 -13.0 - 13 .0 -13.1 
5 -13 . 7 -1 3 . 3 -13. 1 -13.0 -13.0 -13 .0 -13.l 
6 -13.7 - 13.3 -13. l -13.0 -13.0 - ~3 .l -13.l 
7 -13 . 7 -13.3 -13 .l -13.l -13.l - 13 .l -13.1 
8 -13 . 7 -13.3 -13. 1 -13.l -13.1 -13. 1 -13.l 

9 
10 

-7.5 -6. 8 -6.0 -5.9 -5.9 
-4.6 -4.3 -4.0 -4 . 0 -4.0 

VERTICAL SLICE Y= 4 

-5.8 -5.E 
-3.9 -3.9 

Z= X= 1 2 3 4 I 5 I 6 I 7 l ••••• -2.9 -2.9 
2 -13.0 -12.9 -12.9 -12.9 ••••• -9.6 -9.6 

---- - -------- - -------- -~~-- -- - ----- ------- - --------
3 -13.0 -13.0 -12 . 9 -12.9 - 13.0 -12.9 - 13.l 
4 -13.2 -13.0 -13 . 0 -13.0 - 13.0 -13.0 - 13.l 
5 -13.3 -13.l -13 . 0 -13.0 - 13.0 -13.0 - 13.l 
6 -13.5 -13.2 -13.0 -13.0 - 13.0 -13.0 - 13.l 
7 -13.6 -13.2 -13.0 -13.0 - 13.0 -13.l - 13.l 
8 -13.6 -13.2 -13.l -13.l - 13.0 -13.l - 13.1 

9 
10 

-7.3 -6.7 -5.9 -5.9 -5.B 
-4.5 -4.3 -4 . 0 -4.0 -3.9 

VERTICAL SLICE ye 5 

-5. 7 -5.5 
-3.9 -3.8 

Z= X=l 2 3 4 5 l 6 I 7 1 *••••••••••*********************** -2.9 -2.9 

2 ~~~~:::: : ::::: : :: :::: : : : ~ ~~~:~~:~~---- =~:~ - ---=~:~-
3 -13.5 -13.2 -13.0 -13.0 -13.0 - 12.9 -13.l 
4 -13.5 -13.2 -13.0 -13.0 -13 . 0 - 13.0 -13.l 
5 -13.5 -13.2 -13.0 -13.0 -13.0 -13.0 -13.l 
6 -13.5 -13.2 -13.0 -13.0 -13 . 0 -13.0 -13.l 
7 -13.5 -13.2 -13.0 -13.0 -13.0 -13.0 -13.l 
8 -13.5 -13.2 -13.0 -13.0 -13.0 -13.1 -13.l 

9 
10 

-7.2 _,_5 -6.6 _,.2 -5.8 
-4.0 

VERTICAL SLICE Yz 6 

- 5.8 - 5.7 -5.6 -5.4 
- 3.9 -3.9 -3.9 -3.8 

Z• X• 1 2 3 4 5 6 I 7 
1 -3.0 -2.9 -2.9 - 2.9 -2.9 -2.9 -2.9 

2 -- =~:.~--- =~:~ ---=~:~---=~:~--- =~:.~- - --=~:~- - -- =~:~-
3 -13.3 -13.l -12.9 -12.9 -12.9 - 12.9 -13 . l 
4 - 13 . 4 -13.l -13 . 0 -13.0 - 13.0 - 13.0 -13.1 
5 - 13.4 -13.l -13.0 -13.0 - 13.0 -13.0 - 13.l 
6 - 13.5 -13.2 -13.0 -13.0 -13.0 -13.0 -13 . 1 
7 -13.5 -13.2 -13.l -13.0 -13.0 -13.l - 13.l 
8 -13.5 -13.2 -13.l -13.l -13.0 - 13.l - 13.l 

9 -7.l 
10 -4.4 

-6.5 
-4.2 

-5.8 -5.7 -5.6 
-3.9 -3.9 -3.9 

-5.5 -5.3 
-3.8 -3.8 

8 
-0.2 
-1.2 

-1.5 
-1.5 
-1.5 
-1.5 
-1.5 
-1.6 

-3.7 
-3.7 

8 
-0.2 
-1.0 

-1.3 
-1. 3 
-1. 3 
-1. 3 
-1. 4 
-1.4 

-3.2 
-3.3 

8 
-0.1 
-0.9 

-1. l 
-1. l 
-1. l 
-1. l 
-1. 2 
-1. 2 

-2.7 
-3.0 

8 
-0.l 
-0.9 

-1. l 
-1. l 
-1. l 
-1. l 
-1.1 
-1.2 

-2.7 
-3.0 

8 
-0. l 
-0.9 

-1.1 
-1. l 
-1.1 
-1.1 
-1. l 
-1. 2 

-2.7 
-3.0 

8 
-0.l 
-0.8 

-1. l 
-1. l 
-1. l 
-1. l 
-1.1 
-1. l 

-2.6 
-2.9 
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9 
0.1 

-0.2 

-0.4 
-0.4 
-o., 
-0.4 
-o., 
-o., 

-1.6 
-2.4 

9 
0.1 

-0.2 

-0.3 
-0.3 
-0. 3 
-0.4 
-o. 4 
-0.4 

-1. 5 
-2.2 

9 
0.1 

-0.2 

-0. 3 
-0. 3 
-0. 3 
-0. 3 
-0 .3 
-0. 3 

-1. 3 
-2.1 

9 
0.1 

- 0.2 

-0.3 
-0.3 
-0.3 
-0.3 
-0.3 
-0.3 

-1. 3 
-2.l 

9 
0.1 

-0.2 

-0.3 
-0.3 
-0.3 
-0.3 
-0.3 
-0.3 

-1. 3 
-2.0 

9 
0.1 

-0.1 

-0.3 
-0.3 
-0.3 
-0.3 
-0.3 
-0.3 

-1. 3 
-2.0 
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VERTICAL SLICE Ys 7 
Zs X=l 2 3 4 5 6 7 8 9 

1 -3.0 -2.9 -2.9 -2.9 -2.9 -2.9 -2.9 -0.1 0.1 
2 -9.8 -9 . 7 -9.6 -9.6 -9.6 -9.6 -9.5 -o . 8 -0.1 

--------------------- -------------------------------3 -13.4 -13.2 -13.1 -13.1 -13.1 -13.1 - 13.1 -1.0 -0.3 
4 -13.4 -13.2 -13.1 -13.l -13.1 -13.1 - 13 . 1 -1.0 -0.3 
5 -13.4 -13.2 -13.1 -13.1 -13.1 -13.1 - 13.1 -1.0 -0.3 
6 -13.4 -13.2 -13.1 -13. l -13.l -13.l - 13.l -1.1 -0.3 
7 -13.4 -13.2 -13.1 -13.1 -13.l -13.l - 13.l -1.1 -0.3 
8 -13.4 -13.2 -13.1 -13.1 -13.1 -13.l - 13. l -1.1 -0.3 

----------------------------------------------------9 -6.8 -6.2 -5.~ - 5.4 -5.4 -S.3 -5 .1 -2.6 -1.3 
10 -4.3 -4.l -3.8 - 3.8 -3.8 -3.8 -3.7 -2.9 -2.0 

VERTICAL SLICE Y• 8 
Z• X•l 2 3 ' 5 6 7 e 9 

1 -0.2 -0.2 -0.1 -0.1 - 0.1 -0.1 -0.1 0.1 0.1 
2 -1.0 -o.9 -o.8 -o.8 - 0.8 -0.8 -o.e -0.3 -0.1 
3 -1.3 -1.2 -1.1 -1.1 -1.0 -1.0 -1.0 -0.4 -0.2 
4 -1.3 -1.2 -1.1 -1.1 -1.0 -1.0 -1.0 -0.4 -0.2 
5 -1. 3 -1.2 -1.1 -1.1 - 1.0 -i.o -1 . 0 -0.4 -0.2 
6 -1.3 -1.2 -1.1 -1.1 -1.1 - .o -1.0 -0.4 -0.2 
7 -1. 3 -1.2 -1.1 -1.1 - 1.1 -1.1 -1.0 -0.4 -0 . 2 
8 -1.3 -1.2 -1.1 -1.1 - 1.1 -1.1 -1.1 -o.s -0.2 
9 -3.0 -2.0 -2.6 -2.s - 2.5 -2.5 -2.4 -1. 7 -1.0 

10 -3.1 -3.0 -2.8 -2.0 - 2.0 -2.0 -2.7 -2.3 -1.7 

VERTICAL SLICE Y• 9 
Z= Xsl 2 3 4 5 6 7 8 9 

1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0 . 2 0.2 
2 -0.2 -0 . 1 -0.1 -0.1 -0.1 -0.1 -0 . 1 -0.1 o.o 
3 -0.3 -0.3 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.1 
4 -0.3 -0.3 -0.2 -0.2 -0 . 2 -g.2 -0.2 -0.2 -0.1 
5 -0.3 -0.3 -0.2 -0.2 -0.2 - .2 -0.2 -0 . 2 -0.1 
6 -g.3 -0.3 -0.3 -0 . 2 -0.2 -0.2 -0.2 -0.2 -0.1 
7 - .3 -0.3 -0.3 -0 . 3 -0.3 -0.3 -0.2 -0.2 -0.1 
B -0.3 -0.3 -0.3 -0.3 -0 . 3 -0.3 -0.3 -0 . 2 -0.1 
9 -1. 3 -1.2 -1. 2 -l. 2 -1. 2 -1.2 -1. l -0 . 9 -0 . 7 

10 -2.0 -1..9 -1.9 -1.9 -1. B -1. B -1. B -1 . 6 -1.4 
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Figure E.3. Predicted disturbance pressures - Case 3. 
Subslab pressurization, 1 mm separation, lol\' flow rate. 

ZONE PRESSURE (Pa) 

BASEMENT 
OUTDOORS 
LIVING ROOM 
HALLWAY 
BEDROOM J 
BATHROOM 
MASTER BEDROOM 
BEDROOM 2 

-5.2 
0.0 

-5.2 
-5.2 
-5.2 
-5.2 
-5.2 
-5.2 

DISTUlUIA!ICE PRESSURES IN SOIL [Pa] 

VERTICAL SLICE Y• 1 
Z• X•l 2 J I 4 l 5 I 6 I 7 1 ••***************** ••••• -o., -o.• 

2 ··················~ -5.2 ***** -1.7 -1.7 ---------------------------- -------------- --------3 23.9 6.5 -1.6 -4.7 -2.4 -2.4 -2.4 
4 23.9 6.5 -1.5 -4.o -2.4 -2.4 -2 . 4 
5 23.9 6.5 -1.5 -3.2 -2.4 -2.4 -2.4 
6 23.9 6.5 -1.5 -2.4 -2.4 -2.4 -2.4 
7 23.9 6.5 -1.5 -2.0 -2.3 -2.3 -2.4 
e 23.9 6.5 -1.4 -1.9 -2.3 -2.3 -2.4 

9 
10 

6.2 
2.1 

3.8 
1. 9 

2.8 
1. 7 

VERTICAL SLICE Y= 2 

2.7 
1. 7 

2.6 
1. 6 

2.6 
1.6 

2.4 
1.6 

Z= X= l 2 3 I 4 I 5 I 6 I 7 i ******************* ***** -o.e -o.e 
2 ••••••••••••••••••• -5.4 ***** -3.1 -3.l 

------------ ~ ------ - ----------------------- --------
3 2.5 -1.4 -4.l -5. 3 -4.4 -4 . 3 -4.3 
4 2.5 -1.4 -4.l -5. 0 -4.4 -4.3 -4.3 
5 2.5 -1.4 -4.l - 4.7 -4.4 -4 . 4 -4.3 
6 2.5 -1.4 -4.l - 4.4 -4.4 -4 . 4 -4.3 
7 2.5 -1.4 -4.l - 4.3 -4.4 -4.3 -4.3 
8 2.5 -1.4 -4.l -4. 2 -4.3 -4 . 3 -4.3 

9 
10 

2.2 
1. 5 

1. 4 
1. 4 

1.1 
1. 3 

VERTICAL SLICE ye 3 

l. 0 
l. 3 

l. 0 
1. 2 

1.0 
1. 2 

0.9 
1. 2 

Z= X=l 2 3 4 I 5 6 I 7 l ******************~ ***** -0.9 - 0 .9 
2 ••••••••••••••••••• , -5.5 ••••• 1 -3.4 - 3 .4 

------------------------------------------- ---- ----
3 -3.6 -4.5 -4 .9 -5.4 -4.9 -4.B -4 .7 
4 -3.6 -4.5 -4. 9 -5.3 -4.9 -4.B -4.7 
5 -3.6 -4.5 -4 .9 - 5.1 -4.9 -4.B -4.7 
6 -3.6 -4.5 -4 .9 - 5.0 -4.9 -4.B -4 .7 
7 -3.6 -4.5 -4 .9 - 4.9 -4.9 -4.B -4 .7 
B -3.6 -4.5 - 4 .9 -4. 9 -4.9 -4.B -4. 7 

9 
10 

Z= 
1 
2 

3 
4 
5 
6 
7 
8 

9 
10 

1. 3 
1.3 

O.B 
l. 2 

0.6 
1.1 

VERTICAL SLICE Y= 4 

0.6 
l. l 

0.6 
1.1 

0.6 
1.1 

0.6 
1. 0 

X=l 2 3 4 I 5 I 6 I 7 ••••• -0.9 -0.9 
-5.4 -5.5 -5.5 -5.5 ••••• -3.4 -3.4 

--- --- -------------------------- ----------- ---------5. 2 -5.3 -5.4 -5 . 4 - 4 . 9 - 4.B . ,.7 
-4.8 -5.1 -5.3 -5 . 3 - 4 . 9 - 4.B - 4 .7 
-4.4 -4.9 - 5.2 -5.1 - 4 . 9 - 4.B - 4.7 
-4.0 -4.7 - 5.0 -5 . 0 - 4 . 9 -4.B -4.7 
- 3 .8 -4.6 - 4.9 -4 . 9 - 4 . 9 -4.B -4.7 
- 3.B -4.6 -4.9 -4 . 9 - 4 . 9 -4.8 -4.7 

1. 2 
1. 2 

O.B 
1.1 

0.6 
1.1 

VERTICAL SLICE Ys 5 

0.6 
1.1 

0.6 
l. l 

0.6 
1.1 

0.6 
1. 0 

Z= X=l 2 3 4 5 l 6 l 7 l **********************••********** -0.9 -0.9 
2 :::::::::::::::~:~::::::~::~:::::: ____ :::~- ___ :::~-
J _,.O -4 . 7 -4 . 9 -4.9 -4.B -4.8 -4.B 
4 -4.0 -4 . 7 -4.9 -4.9 -4.8 -4.B -4.B 
5 -4.0 -4 . 7 -4 . 9 -4.9 - 4.B -4.8 -4.8 
6 -4.0 -4.7 -4 . 9 -4.9 -4.B -4.8 -4.8 
7 -4.0 -4.7 -4 . 9 -4.9 - 4.8 -4.B -4.B 
8 -4.0 -4.7 -4.9 -4.9 -4.8 -4.B -4.8 

9 
10 

1.1 
1. 2 

0.7 
1.1 

0.6 
1.1 

VERTICAL SLICE Y• 6 

0.6 
1.1 

0.6 
1.0 

0.6 
1.0 

0.6 
1.0 

Z= X=l 2 3 4 5 6 I 7 
1 -o.8 -o.9 -o.9 -0.9 -o.9 -o.9 -o.9 
2 --=~:~---=~:~---=~:: ___ : ~ :: ___ :~:: ____ :~::. ---=~:~-
3 -4.0 -4.6 -4.B -4.8 -4.B -4.B -4.8 
4 -4.0 - 4.6 -4.8 -4 . B - 4.8 -4.8 -4.B 
5 -4.0 - 4.7 -4.9 -4.8 · 4.B -4.8 -4.B 
6 -4.0 - 4.7 -4.9 -4.8 - 4.B -4.8 -4.B 
7 -4.0 · 4 . 7 -4.9 -4.8 · 4 . 8 -4.8 -4.8 
8 -4.0 - 4.7 -4.9 -4 . 8 - 4 . B -4.B -4.8 

-----------------------------------------------~----9 1.1 0.7 0.6 0.6 0.6 b.6 0.5 
10 1.2 1.1 1.1 1.0 1.0 1.0 1.0 

e 
0.3 
0.3 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

1.0 
1.1 

8 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.3 
0.3 

0.7 
0.9 

B 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

0.6 
0.8 

B 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

0.6 
o.8 

B 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

0.6 
0.8 

8 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

0.6 
o.8 
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9 
0.3 
0.3 

0.4 
0 . 4 
0.4 
0 . 4 
0.4 
0.4 

0.6 o.e 

9 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 
0.3 

0.5 
0.7 

9 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 
0.3 

0.5 
0.7 

9 
0 .3 
0. 3 

0.3 
0.3 
0.3 
0.3 
0.3 
0.3 

0.5 
0.7 

9 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 
0.3 

o.s 
0.7 

9 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 
0.3 

0.5 
0.7 
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VERTICAL SLICE Y= 7 zc X&l 2 3 4 5 6 7 8 9 
1 -o.8 -0.9 -0. 9 -0.9 -0.9 -0.9 -0.9 0.2 0.3 
2 -2.9 -3.4 -3.4 -3.4 -3.4 -3.4 -3.4 0.2 0.3 

-------------------- --------------------------------3 -4.0 -4.6 -4 . 8 -4.8 -4.8 -4.IJ -4.8 0.2 0.3 
4 -4.0 -4.6 -4. 0 -4.8 -4.8 -4.B -4.0 0.2 0.3 
5 -4.0 -4.6 -4 .8 -4.8 -4.B -4.B -4.B 0.2 0.3 
6 -4.0 -4.6 -4 . 8 -4.B -4.8 -4.8 -4.8 0.2 0.3 
7 -4.0 -4.6 -4. B -4.8 -4.8 -4.8 -4.8 0.2 0.3 
8 -4.0 -4.6 -4 . B -4.8 -4.8 -4.8 -4.B 0.2 0.3 

------------------ -------------------- --------------
9 1.0 0.7 o., o., o., o., o., o.e o., 

10 1.2 1.1 1.0 1.0 1.0 1.0 1.0 o.8 0.6 

VERTICAL SLICE Y• 8 
Z• X•l 2 3 4 5 fi 7 8 9 

1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 
2 0.2 0.1 0.1 0.2 0.2 0.2 0.2 0.3 0.3 
3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 
4 0.2 0. 2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 
5 0.2 0. 2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 
6 0.2 0. 2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 
7 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 
8 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 
9 o.s o.s 0.5 0.5 0.5 o.5 0.5 0.5 0.4 

10 0.8 0.8 o.7 0.7 0.7 o.; o.7 0.7 0.6 

VERTICAL SLI CE Y• 9 
Z• Xcl 2 3 4 5 6 7 8 9 

1 0.3 0.3 0.3 0.3 0. 3 0 . 3 0.3 0.3 0.3 
2 0.3 0.3 0.3 0.3 0. 3 0.3 0.3 0.3 0.3 
3 0.3 0.3 0.3 0.3 0. 3 o.3 0.3 0.3 0.3 
4 0.3 0.3 0.3 0. 3 0. 3 0.3 0. 3 0.3 0.3 
5 0 . 3 0 . 3 0.3 0 .3 0. ) 0.3 0.3 0.3 0.3 
6 0.3 0.3 0.3 0. 3 0. 3 o.~ 0 . 3 0.3 0.3 
7 0.3 0.3 0.3 0. 3 0. 3 0.3 0 . 3 0.3 0.3 
8 0.3 0.3 0.3 0. 3 0. 3 o.3 0. 3 0.3 0.3 
9 0.4 0.4 0 . 4 0.4 0.4 0.4 0.4 0.4 0.4 

10 0.6 0.6 0.6 0. 6 0. 6 0 . 6 0. 6 0.5 0.5 
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Figure E.4. Predicted disturbance pressures - Case 4. 
Subslab depressurization, 1 mm separation, high flow rate. 

ZONE PRESSURE [Pa] 
-------------------------------BASEMENT -15.6 
OllTDOORS 0.0 
LIVING ROOM -15.6 
HALLWAY -15.6 
BEDROOM 3 -15.6 
BATHROOM -15.6 
MASTER DEDRCXlM -15.6 
BEORCXlM 2 -15.6 

DISTURBANCE PRESSURES IN SOIL (Pa] 

VERTICAL SLICE Y• 1 

Z• X=l 2 3 I ' I 5 I 6 I 7 l ••••••••••••••••••• ••••• -4.1 -4.0 
2 ••••••••••••••••••• -16.2 ••••• -13.2 -13.2 

------------------------------------------- --------3 -36.1 -24.2 - 18.7 -16.6 - 18.l -17.9 - 18.1 
' -36.l -24 . 2 -18.7 -17.0 -18.1 -18.0 - 18.1 
5 -36.1 -24.2 -18.7 -17.5 - 18.1 -18.0 -18.1 
6 -36.1 -24.2 - 18 . 7 -18.1 - 18.1 -18.1 - 18.1 
7 -36.1 -24.2 - 18.7 -18.4 - 18.1 -18.1 -18.1 
e -36.1 -24.2 -18.1 -18.4 -18.1 -18.1 -18.1 

9 -16.1 -13.6 -11.1 -11.5 -11.3 
10 -8.1 -7.5 -6.9 -6.9 -6.8 

-11.1 
-6.8 

-10.6 
-6.6 

VERTICAL SLICE Ye 2 
Zc X= l 2 3 I 4 I 5 l 6 I 7 l ••••••••••••••••••• ••••• -3.8 -3.7 

2 :~::::::::::::::::: ___ ::~:~ __ ::::: --==~:~ - __ ::~::_ 
3 -21.4 -18.7 -16 . 9 -16.2 -16.7 -16 . 6 -16.7 
4 -21.4 -18.7 -16.9 -16.3 -16.7 -16.6 -16.7 
5 -21.4 -18.7 -16.9 -16.5 -16.7 -16 . 7 -16 . 7 
6 -21.4 -18.7 -16.9 -16.7 -16.7 -16 . 7 -16 .7 
7 -21.4 -18.7 -16.9 -16.8 -16.7 -16 . 7 -16.7 
8 -21.4 -18.7 -16.9 -16.8 -16.7 -16 .7 -16 .7 

9 -12 . 3 - 10.9 
10 -7.0 -6.5 

-9.6 
-6.1 

-9.5 
-6.0 

-9. 3 - 9 . 2 -8.B 
-6.0 - 6.0 - 5.8 

VERTICAL SLICE Y= 3 
Z• X=l 2 3 I 4 I 5 I 6 I 7 l ••••••••••••••••••• ••••• -3.7 -3. 7 

2 ••••••••••••••••••• -16.0 ·····I -12 .0 -12.0 
-- -------- ----- -------------- -- ----- ---- --- --- -----3 -1 7.2 -i6.6 -16 .3 -16.1 -16 .3 -16 .2 -16.4 

4 -1 7.2 -1 6 .6 -16.3 -16.1 -16.3 -16. 2 - 16.4 
5 -1 7.2 -16.6 -16. 3 -16.2 - 16 .3 -16. 3 -16.4 
6 -1 7.3 -1 6.6 -16. 3 -16.3 -16 .3 -16. 3 - 16.4 
7 -1 7.3 - 16.6 -16 .3 -16.3 -16.3 -lE. : - 15.4 
8 -1 7.3 -16.6 -16.3 -16.3 - 16.3 -16. 3 -16 .4 

9 
10 

Z= 
l 
2 

3 
4 
5 
6 
7 
8 

9 
10 

- 9.8 -8.9 -7 .9 -7. B - 7.7 -7 . 6 -7.3 
- 6.1 - 5 .7 -5 .4 -5.3 - 5.3 -5.3 -5.2 

VERTICAL SLICE Y= 4 
X=l 2 3 4 I 5 I 6 I 7 ••••• -3.7 -3 .7 
-16.1 -16.1 -16.0 -16.0 ••••• -12.0 -1i.o 

------------------------------------------- ---- ----- 16. 3 ~ 16.1 - 16.1 -16.l -16.3 -16.2 -16.3 
- 16 .5 -16.2 - 16.1 -16.1 -16.3 -16.2 -16.3 
- 16 . 7 -16.4 -16.2 -1 6.2 -16.3 -16 . 3 -16 . 3 
- 17 . 0 -16.5 - 16.2 - 16.2 -16.3 -16.3 -16.3 
- 17 .1 -16.6 - 16.3 -1 6.3 -16.3 -16.3 -16.3 
- 17.l -16.6 - 16.3 -1 6.3 -16.3 -16 . 3 -16.3 

- 9 . 7 -8.7 -7.8 -7.7 -7.6 -7 . 5 - 7 . 2 
-6.0 -5.7 -5.3 - 5.3 - 5.3 -5.2 - 5. 1 

VERTICAL SLICE Y• 5 
Z• X=l 2 3 4 5 I 6 I 7 l •••••••••••••••••••••••••••••••••• -3 ~ 7 -3~7 

2 ~:~::::::::~~:::::~::::::::::::::: ___ : ~~:~ - __ : ~::~-
3 -16.9 -16.5 -16.3 -16.3 -16.) -16 . 2 - 16.3 
4 -16.9 -16.5 -16.3 -16.3 -16.3 - 16.2 - 16.3 
5 -16.9 -16.5 -16.3 -16.3 -16.3 - 16.3 -16.3 
6 -16.9 -16.5 -16.3 -16.3 -16.3 - 16.3 - 16.3 
7 -17.0 -16.5 -16.3 -16 . 3 -16.3 - 16.3 - 16.3 
8 -17.0 -16.5 -16.3 -16.3 -16.3 - 16.3 - 16.3 

9 
10 

-9.5 -8.6 -7.7 
-6.0 -5.6 -5.3 

VERTICAL SLICE Y• 6 

-7.6 -7.5 -7.4 -7.1 
-5.3 -5.2 - 5.2 -5.l 

Z• X•l 2 3 4 5 6 l 7 
l -3.8 - 3.7 - 3.7 -3.7 -3.7 -3.7 -3.6 

2 -= =~:~--==~:: __ : :~:~- - ==~:~-- ==~:~---==~:~ - __ ::~:~-
3 -16.8 -16.3 -16.2 -16.2 -16.2 - 16.1 -1 6 .3 
4 -16.8 -16.4 -16.2 -16.2 -16.2 - 16.2 -1 6. 3 
5 -16.9 -16.4 -16 . 3 -16 . 3 -16.3 -16.3 -16.3 
6 -16.9 - 16.5 -16.3 -16 . 3 -16.3 -16.3 -16.3 
7 -16.9 -16.5 -16.3 -16.3 -16.3 -16.3 - 16.3 
8 -17.0 -16.5 -16.3 -16.3 -16.3 -16.3 -1 6. 3 

9 
10 

-9.3 
-5.9 

-8.5 -7.5 
-5.6 -5.2 

-7.4 -7.3 -7.2 -7.0 
-5.2 -5.2 -5.1 -5.0 

8 9 
-0.4 0.0 
-1.6 -0.4 

-2.0 -0.6 
-2.0 -0.6 
-2.0 -0.6 
-2.0 -0.6 
-2.1 -0.6 
-2.1 -0.7 

-4.9 -2.2 
-4.9 -3.2 

B 9 
-o. 3 0.1 
-1. 4 -0.3 

-1.8 -0 . 5 
-1. 8 -0.5 
-1. 8 -0.5 
-1. B -0.5 
-1. B -0.6 
-1. 9 -0 . 6 

-4.3 -2.0 
-4.4 -3.0 

B 9 
-0.2 0.1 
-1. 2 -0.3 

- 1. 5 -0.5 
- 1. 5 -0.5 
- 1. 5 -0.5 
-1. 5 -0 . 5 
- :.6 -0.5 
- 1. 6 -0.5 

-3 .7 -1. B 
-4 .0 -2.8 

8 9 
-0. 2 0.1 
-1. 2 -0.3 

-1. 5 -0.5 
-1. 5 -0 .5 
-1. 5 -0 .5 
-1. 5 -0. 5 
-1. 5 -0 .5 
-1. 6 -o .s 
-3.6 -1. 8 
-4.0 -2.B 

B 9 
-0.2 0 . 1 
-1. 2 -0.3 

-1. 5 -0.4 
-1. 5 -0.5 
-1.5 -0.5 
-1. 5 -0.5 
-1. 5 -0 . 5 
-1.6 -0.5 

-3.6 -1. 8 
-4.0 -2 . 8 

B 9 
-0.2 0.1 
-1. l -0.3 

-1. 5 -0.4 
-1. 5 -0.4 
-1. 5 -0.5 
-1. 5 -0.5 
-1. 5 -0.5 
-1. 5 -0.5 

-3.5 -1. 8 
-3.9 -2.8 
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VERTICAL SLICE Y= 7 z,. X•l 2 3 4 5 6 7 8 9 
1 -3.B - 3. 7 -3.7 -3.7 -3.6 -3.6 -3.6 -0 . 2 0.1 
2 -12.4 -12.1 -12.0 -12.0 -12.0 -12.0 -11.9 -1.1 -0.3 

---- ------------------------------------------------3 -16.9 -16.5 -16.3 •lfi.3 -16.3 -16. 3 -16.3 -1.4 -0.4 
4 -16.9 -16.5 -16.3 -16.3 -16.3 -16.3 -16.3 -1.' -o.c 
5 -16.9 -16.5 -16.3 -16.3 -16.J -16.J -16.J -1.4 -0.4 
6 -16.9 -16.5 -16.J -16.3 -16.J -16.J -16.3 -1.4 -0.4 
7 -16.9 -16.5 -16.3 -16.3 -16.3 -16.3 -16.3 -1.5 -0.5 
8 -16.9 -16.5 -16 . 3 -16.3 -16.3 -16.3 -16.3 -1.5 -0.5 

--~ ... ·-·-------------------------------------------9 -8.9 -8.1 -7.2 -7.1 -7.0 -6.9 -6.7 -3.C -1. 7 
10 -5.8 -5.4 -'i.1 -5.1 -5.0 -5.0 -c.9 -3.9 -2.7 

VERTICAL SLICE y.. 8 
Z• X•l 

-tJ 
3 ' 5 6 7 8 9 

I -0.J -0.2 -0.2 -0.2 -0.2 -0.2 o.o 0.1 
-1.J -1.3 -1.1 -1.1 -1.1 -1.1 -1.1 -0.4 -0.2 

3 -1.7 -1.6 . -1.c -1.C -1.4 -1.C -1.J -0.6 -0.3 
4 -1.7 -1.6 -1.4 -1.4 -1.4 -1.c -1.J -0.6 -0.3 
5 -1.7 -1.6 -1.5 -1.c -1.c -1.c -1.c -0.6 -0.3 
6 -1.7 -1.6 -1.5 -1.4 -1.c -1.C -1.c -0.6 -0.3 
7 -1.7 -1.6 -1.5 -1.5 -1.5 -1.C -1.c -0.7 -0.3 
8 -1.8 -1.7 -1.5 -1.5 -1.5 -1.5 -1.C -0.7 -0.J 
9 -4.0 -3.7 -3.4 -3.4 -3.C -3.3 -3.2 -2.2 -1.4 

10 -c.1 -3.9 -3.8 -3.8 -3.7 -3.7 -3.7 -3.1 -2.3 

VERTICAL SLICE Y• 9 z .. X"l 2 3 4 5 6 7 8 9 
1 0.1 0.1 O.l 0.1 0.1 0.1 0.1 0.1 0.2 
2 - 0.3 -0.3 -0.2 -0.2 -0.2 -0.2 -0.2 -0.1 -0.1 
J -0.4 -0 . 4 -0.4 -0.4 -0.4 -0.4 -0.4 -o.J -0.2 
4 -0.4 -0.4 -0.4 -0.4 -0.4 -0.4 -0.4 -0.J -0.2 
5 -0.5 -0.4 -0.4 -0.4 -0.4 -0.4 -0.4 -0 . 3 -0.2 
6 -0.5 -0.4 -0.4 -0.4 -0.4 -o.c -o.c -0.3 -0.2 
7 -0.5 -0.4 -0.4 -0.4 -0.4 -0.4 -0.4 -0 . 3 -0.2 
8 -0.5 -0.5 -0.4 -0.4 -0.4 -0.4 -0.4 -0 . 3 -0.2 
9 -i. e -1. 7 -1. 6 -1.6 -1.6 -1.6 -1.6 -1. 3 -1.0 

10 -2.7 -2.6 -2. 5 -2.S -2.S -2.s -2.s -2.2 -1.9 
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Figure E.S. Predicted disturbance pressures • Case S. 
Subslab pressurimtion, I mm separation, high flow rate. 

ZONE PRESSURE [Pa] 
-------------------------------BASEMENT 
OUTDOORS 
LIVING ROOM 
HALLWAY 
BEDROOM 3 
BATHROOM 
MASTER BEDROOM 
BEDROOM 2 

-5.2 
o.o 

-5.2 
-5.2 
-5.2 
-5.2 
-5.2 
-5.2 

DISTURBAJICE PRESSURES IN SOIL [Pa] 

VERTICAL SLICE Y• 1 

Z• X•l 2 3 I ' I 5 I 6 I 7 1 ******************* ••••• -0.2 -0.2 
2 ••• •• ••• ••• •• •••••• - 5.1 ••••• -1.1 -1 . 1 -------------·------------------------------ --------
3 31.3 9 .5 -0.6 _,.5 -1.6 -1.6 -1.6 
' 31.3 9 . 5 -0.6 -3.6 -1.6 -1.6 -1.6 
5 31.3 9.5 -o.s - 2.7 -1.6 -1.6 -1.6 
6 31 . 3 9.5 -0.5 - 1.7 -1.6 -1.6 -1.6 
7 31.2 9.5 -0.5 - 1 . 1 -1.5 -1.5 -1.6 
B 31.2 9. 5 -0.4 -1 . 0 -1.5 -1.5 -1.6 

9 
10 

B.6 
3.1 

5.6 
2.7 

4.2 
2 . 5 

VERTICAL SLICE Y= 2 

4.1 
2.5 

3.9 
2.4 

3.8 
2.4 

3.6 
2.3 

Z= X= l 2 3 I 4 I 5 I 6 I 7 1 ••••••••••••••••••• ••••• -0.8 -0.7 
2 ••• • • ••• • ••••••••• • -5.4 ···~· -2.9 -2.9 

------------------------------------------- --------
3 4.5 -0 . 4 -3.B -5.2 -4.1 -4. 0 -4.0 
4 4.5 -0.4 -3 . B -4.9 -4.l -4. l -4.0 
5 4 . 5 -0.4 -3.B -4.5 -4.l - 4 .l -4.0 
6 4 . 5 -0.4 -3 . B -4 . l -4 . l - 4 .l -4.0 
7 4.5 - 0.4 -3. 7 -3.9 -4.1 - 4 .1 -4.0 
e 4.5 -o.4 -3. 7 -3 . 9 -4.1 - 4 .0 -4.0 

9 
10 

3.5 
2.3 

2.4 
2.1 

l. 9 
l. 9 

l. 9 
l. 9 

l. B 
l. 9 

l.B 
l.9 

l. 7 
l.B 

Z=~~pcALS~ICEY=33 1 4 I 5 I 6 I 7 
l ~·- · ~··-•• ••••••••• •***• -0.9 -0.B 
2 •• • ••• ••• • ••• • ••••• - 5 . 5 ····- -3.3 -3.2 

-------- -------------------- --------------- --------
3 -3.l - 4.2 -4. 8 - 5 . 4 -4 .7 -4.6 -4.5 
4 -3 . 1 -4.2 -4 .B - 5 . 2 -4 .7 -4.7 -4.5 
5 -3 . 1 -4.2 -4 .8 - 5 . l -4 .7 - 4 .7 -4.5 
6 -3.l -4.2 -4 .0 - 4 . 9 -4 .7 - 4 .7 -4.5 
7 -3 . l -4.2 -4. 8 - 4 . 6 -4 . 7 - 4 . 7 -4.5 
6 -3.l -4.2 -4 .B - 4 . 7 -4 . 7 -4.7 -4.5 

9 
10 

2. 2 
l. 9 

l. 6 
l. 6 

l. 3 
l. 7 

VERTICAL SL ICE Y= 4 

l. 3 
l. 6 

l. 3 
l. 6 

l. 2 
l. 6 

l. 2 
l. 6 

Z= X= l 2 3 4 I 5 I 6 I 7 l ••••• · - 0 . 9 -0.B 

2 --= ~ = ~ ---=~= ~ - -- = ~ :~ ---= ~=~ -- =====--- -= = =~- - - -===~-3 -5. l -5 . 3 -5.4 -5.4 - 4.7 - 4 . 6 -4.6 
4 - 4. 6 -5 . 0 -5.2 -5.2 - 4.7 - 4. 6 -4.6 
5 - 4 .2 -4 . 6 -5.1 -5 .0 - 4.7 - 4 .7 -4.6 
6 - 3.7 -4.5 -4.9 -4.B - 4 .7 - 4 .7 -4 . 6 
7 - 3. 4 -4 . 4 -4.B -4.7 - 4. 7 - 4 .7 -4 . 6 
6 -3 .3 -4 . 3 -4 . 7 -4.7 - 4 .7 - 4 .7 -4.6 

9 
10 

2 . 1 
1. 9 

l. 5 
l. B 

l. 3 
l. 6 

VERTICAL SLICE Y• 5 

l. 3 
l. 6 

l. 2 
l. 6 

l. 2 
l. 6 

l. 2 
l.6 

z- X=l 2 3 4 5 I 6 I 7 l •••••••••••••••••••••••••••••••••• -0.9 -0.9 

2 :~~~::::::::: ::: : :: :::::: :: : : : : :: : __ __ : ~ : : ____ : ::~ -
3 -3.7 - 4.5 -4.B -4.7 - 4.7 - 4.6 -4.6 
4 -3 . 7 -4.5 -4.8 -4.7 - 4.7 - 4.6 -4 . 6 
5 -3.6 -4.5 -4.B -4 . 7 -4 . 7 - 4.6 -4 . 6 
6 -3.6 - 4.5 -4.7 -4.7 -4.7 -4.6 -4.6 
7 -3 . 6 -4.5 -4.7 -4.7 -4 . 7 -4.6 -4 . 6 
B -3 . 6 -4.4 -4.7 - 4.7 - 4.7 -4.6 -4.6 

----------------------------------------------------9 2.0 1 . 5 1.2 1.2 1.2 1.2 1.1 
10 1.9 1.7 1.6 1.6 1.6 1.6 1 . 6 

VERTICAL SLICE Y= 6 
z- X=l 2 3 4 5 6 I 7 

1 -0.7 -0 . 9 -0.9 -0.9 -0.9 -0.9 -0.9 
2 -- = ~:? ___ :::~ ___ :: : : ___ :: :: __ _ :: :: __ __ :: :: _ ___ ::::_ 
3 -3.6 -4.4 -4.7 -4 . 6 -4.6 -4 . 6 -4 . 6 
4 -3.6 -4.4 -4 . 7 - 4.7 -4.6 -4.6 -4 . 6 
5 -3.6 -4.5 -4 . 7 -4.7 -4.6 -4 . 6 -4 . 6 
6 -3.6 -4.5 - 4 . 7 -4 . 7 -4 . 7 -4 . 6 -4 . 6 
7 -3.6 -4 . 4 -4 . 7 - 4.7 -4.7 -4.6 -4.6 
e -3.6 -4.4 -4.7 -4.7 - 4 . 7 -4 . 6 -4.6 

9 
10 

2.0 
l.8 

l. 4 
l. 7 

l. 2 
1.6 

l.2 
1.6 

1.2 
l.6 

1 . 2 
l.6 

1.1 
l. 5 

8 
0.3 
0 . 5 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

1.5 
1.6 

8 
0.3 
0.3 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

1.1 
l. 4 

B 
0.2 
0 . 3 

0.3 
0.3 
0.3 
0.3 
0.4 
0.4 

l. 0 
l. 3 

B 
0.2 
0.3 

0.3 
0.3 
0.3 
0.3 
0.4 
0.4 

0.9 
l.3 

8 
0.2 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 
0.4 

0.9 
1. 3 

B 
0.2 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 
0.4 

0.9 
1.2 
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9 
0.3 
0 . 4 

o .• 
0.4 
0.4 
0.4 
0.5 
0.5 

o.e 
l. l 

9 
0.3 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

0.7 
l.O 

9 
0.3 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

0.7 
l. 0 

9 
0.3 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

0.7 
l. 0 

9 
0.3 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

0.7 
l. 0 

9 
0.3 
0.4 

0.4 
0.4 
0.4 
0 . 4 
0 . 4 
0.4 

0.7 
0.9 
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VERTICAL SLICE Y• 7 
Z• X=l 2 3 4 5 6 7 e 9 

1 -o. 7 -o.e -0.9 -0.9 -0.9 -0.9 -0.9 0.2 0.3 
2 -2.7 -3.2 -3.3 -3.3 -3.3 -3.3 -3.3 0.3 0.4 

------~---------------------------------------------3 -~.6 -:.4 -:.6 -4.6 -4.6 -4.6 -4.6 0.3 0.4 
4 - • 7 - • 4 - .6 -4.6 -4.6 -4.6 -4.6 0.3 0.4 
5 -3.7 -4.4 -4.6 -4.6 -4.6 -4.6 -4.6 0.3 0.4 
6 -3.7 -4.4 -4.6 -4.6 -4.6 -4.6 -4.6 0.3 0.4 
7 -3.6 -4.4 -4.6 •4.6 -4.6 -4.6 -4.6 0.3 0.4 
e -3.6 -4.4 -4.6 -4.6 -4.6 -4.6 -4.6 0.4 0.4 

----------------------------------------------------9 1.8 1.3 1.1 1.1 1.1 1.1 1.1 0.9 o.7 
10 1.e 1. 7 1.6 1.6 1.5 1.5 1.5 1.2 0.9 

VERTICAL SLICE Y• 8 
Z• X•l 2 3 4 5 6 7 8 9 

1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 
2 o.J 0.2 0.2 0.2 0.2 0.2 0.2 0.4 o.J 
3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.4 
4 O.J 0.3 0.3 0.3 0.3 0.3 o.3 0.4 0.4 
5 0.3 O.J 0.3 0.3 0.3 0.3 0.3 0.4 0.4 
6 0.3 0.3 O.J 0.3 O.J 0.3 0.3 0.4 0.4 
7 0.3 0.3 O.J O.J O.J 0.3 0.3 0.4 0.4 
e 0.3 O.J 0.3 0 .3 0,3 0.3 0.3 0.4 0.4 
9 0.9 o.e o.e o.e o.e o.e o.e 0.7 0.6 

10 1.2 1.2 1.1 1.1 1.1 1.1 1.1 1.0 o.e 

VERTICAL SLICE Y• 9 
Z• X•l 2 3 4 5 6 7 8 9 

l 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 
2 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 
3 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.3 
4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.3 
5 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.3 
6 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.3 
7 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.3 
e 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.3 
9 0.6 0 .6 0.6 0.6 0.6 0.6 0.6 0.5 0.5 

10 0.9 0.8 o.e o.e o.e o.e o.e o.e 0.7 
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Figure E.6. Predicted disturbance pressures - Case 6. 
Basement suction, 20 mm separation. 

ZONE PRESSURE [Pa) 
-------------------------------BASEMENT 
OUTDOORS 
LIVING ROOM 
HALLWAY 
BEDROOM 3 
BATHROOM 
MASTER BEDROOM 
BEDROOM 2 

-3.7 
0.0 

-3 . 7 
-3.7 
-3.7 
-3.7 
-3.7 
- 3.7 

DISTURBAJICE PRESSURES IR SOIL (Pa) 

VERTICAL SLICE Y• l 

Z• X•l 2 J I ' 1 5 I 6 I 7 1 **•**************** ***** 0.2 0.2 
2 :~~:~:::~:::::::::: ____ :~:~- ::::: _____ ~:~- - - -=~::_ 
J -1.9 -1.9 -1.9 - J.5 -1.J 0.1 -0.7 
' -1.9 - 1.9 -1.9 - J.o -1.J o.o -0.1 
5 -1.9 - 1.9 -1.9 -2.5 -1.J -0.2 -0.7 
6 -1.9 -1.9 -1.9 -1.9 -1.J -0.5 -0.7 
7 -1.9 -1.9 -1.9 - 1.6 -1.J -0.9 -0.7 
B -1.9 -1.9 -1.B -1.6 -1.3 -1.0 -0.7 

9 
10 

-0.9 -o.e -0.7 
-0.4 -0.4 -0.3 

VERTICAL SLICE Y~ 2 

-0.7 -o. 7 -0.6 -0.6 
-0.3 -0.J -0.3 -0.3 

z.. X"l 2 3 I 4 I 5 I 6 I 7 1 ******************* ***** 0.2 0.2 
2 •·••••••••······~·· -3.e ***** 0.2 - 0 ~ 1 

-------------------------------------- ----- --------3 -1.9 - 1.9 -1 . 9 -3.5 -1.3 0.1 - 0.7 
4 -1.9 - 1.9 - 1 . 9 -3.0 -1.3 o.o - 0.7 
5 -1.9 - 1.9 -1.9 -2.5 -1.3 -0.2 - 0 . 7 
6 -1.9 -1 . 9 - 1.9 -1.9 -1.3 -0.5 - 0.7 
1 -1.9 -1.9 - 1.e -1.6 -1.3 -o . e - 0.1 
e -1.9 - 1.9 - 1.0 -1.6 -1.3 -1.0 -0.1 

9 
10 

-o.e -0.7 -0.6 
-0.3 -0.3 -0.3 

VERTICAL SLICE y .. 3 

-0.6 -0.6 -0.5 -0.5 
-0.3 -0.2 -0.2 -0.2 

z.. x" 1 2 3 I 4 

1 

5 

1 

6 

1 

7 
l ***'**************• *•*** C.2 0.2 
2 ·············-····· 1 - 3.8 ***** 0 .2 0.0 ----------------- -------------------------- ----- ---
3 -1.9 · 1.9 - 1. 7 - 3.4 -1.0 0.1 -0.5 
4 -1.9 - 1.9 -1 .7 · 2.9 - 1.0 0.0 -0.5 
5 -1.9 - 1.9 - 1 .7 - 2.3 - 1 . 0 -0.1 -0.5 
6 -1.9 - 1.9 - 1. 7 - 1.7 - 1 . 0 -0.3 -0.5 
7 -1.9 -1.8 - 1. 6 · 1.3 -1.0 -0.6 -0.5 
8 -1.8 -1.8 -1 .5 - 1.3 - 0.9 -0.7 -0.5 

9 
10 

-0.6 -0.5 -0.4 
-0.3 -0.2 -0.2 

VERTICAL SLICE y .. 4 

- 0.4 - 0.4 -0.4 -0.4 
- 0.2 - 0.2 -0.2 -0.2 

z.. x" 1 2 3 4 

1 

5 1· 6 I 7 l ••••• 0.2 0.2 
2 - 3.8 -3.8 -3.8 -3.7 ~·· · · 0.2 0.0 
- -------- -- - --- - - --- ----------- --- - --- - -~--- ----~---
3 -3.5 -3.5 - 3.4 -3.3 -o.e 0.1 -o.4 
4 -3.0 -3.0 -2.9 -2.7 - 0.8 0.1 -0.4 
5 -2.5 -2.5 - 2.3 -2.1 - 0.8 -0.1 -0.4 
6 -1.9 -1.9 - 1.7 -1.4 - 0.7 -0.3 -0.4 
7 -1.6 -1.6 -1.3 -1.1 - 0.7 -0.5 -0.4 
e -1.6 -1.6 -1.3 -1.0 -o.e -o . 6 -o.4 

9 
10 

-0.6 -0. 5 -0.4 
-0.3 -0.2 -0.2 

VERTICAL SLICE ys 5 

-o. 4 -0.4 -0.4 - 0 .3 
-0.2 -0.2 -0.2 -0.2 

Z• X•l 2 3 4 5 1 6 I 7 l ··············••••**************** 0.2 0.2 2 •••••••••••••••••••••••••••••••••• 0.2 o.o 
--------------------------- ------- -------- --------

3 -1.3 -1.3 -1.0 -o.e -o.5 0.2 -o.4 
4 - 1 . 3 -1.3 -1 . 0 -o.e -o.5 0.1 -0 . 4 
5 - 1.3 -1.3 -1 . 0 -o.e -o.5 o.o -o.4 
6 -1.3 -1.3 -1.0 -o.e -o . 5 -0 . 2 -o.4 
1 -1.3 -1.3 -1.0 -o.e -o.5 -o.4 -o.4 
B -1.3 -1.3 -1.0 -0.B -0.6 -0.4 -0.4 

9 
10 

-0.6 -0.5 -0.4 
-0.2 -0.2 -0.2 

VERTICAL SLICE Y• 6 

-0.4 -0.4 -0.4 -0.3 
-0.2 -0.2 -0.2 -0.2 

zR x~1 2 J ' 5 6 

1 

1 
l 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
2 0.2 0.2 0 . 2 0.2 0.2 0.2 o.o 

------------------- --------------------· --- -- - ~ - ---3 0.1 0.1 0.1 0.1 0.2 0.2 -0.4 
4 o.o 0.0 0.0 0.1 0.1 0.1 -0.4 
5 -0 . 2 -0.2 - 0.l -0.1 o.o 0.0 -0.4 
6 -0.5 -0 .5 - 0.3 -0.3 - 0.2 -0 . 1 -0.4 
7 -0.9 -0 . 8 -0.6 -0.5 - 0.4 -0.3 -0.4 
e -1.0 -1 . 0 -0.1 -o.6 - o . 4 -o.4 -o.4 

9 
10 

-0.5 
-0.2 

-0.5 -0.4 
-0.2 -0.2 

-0.4 -0.4 -0.3 -0.3 
-0.2 -0.2 -0.2 -0.2 

B 
0.2 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

-0.1 
-0.2 

e 
0.2 
0.2 

0.1 
O.l 
0.1 
0.1 
0.1 
0.1 

-0.1 
-0.l 

8 
0.2 
0.2 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

-0.1 
-0.l 

8 
0 .2 
0 .2 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0.0 
-0.1 

8 
0.2 
0.2 

0.1 
0.1 
0.1 
O.l 
0.1 
0.1 

o.o 
-0.l 

8 
0.2 
0.2 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

o.o 
-0.1 
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9 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

0.1 
o.o 

9 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

0.1 
0.0 

9 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

0.1 
0.0 

9 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

0.1 
0.0 

9 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

0.1 
o.o 

9 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

0.1 
o.o 



169 

VERTICAL SLICE Y• 7 
Z• X•l 2 3 ' 5 6 7 B 9 

1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
2 -0. 1 -0.1 o.o o.o o.o -0.1 -0.1 0.2 0.2 

----------------------------------------------------
J -0.7 -0.7 -0 . 5 -0.5 -0.4 -0.4 -0.4 0.1 0.2 

' -0 . 7 -0.7 -o.5 -0.5 -0.4 -0.4 -0.4 0.1 0.2 
5 -0. 7 -0.7 -0.5 -0.5 -o., -0.4 -0.4 0.1 0.2 
6 -0.7 -0.7 -0.5 -o.s -0.4 -0.4 -0.4 0.1 0.2 
7 -0.7 -0.7 -0.5 -0.5 -0.4 -0.4 -0.4 0.1 0.2 
8 -0.7 -o.7 -0.1 -0.i -0.4 -0.4 ~.4 0.1 0.2 

----------------------------------------------------9 -0.5 -0.4 -0.3 -0.3 -0.3 -0.3 -o.J o.o 0.1 
10 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.1 o.o 

VERTICAL SLICE Y• B 
Z• XEl 2 J ' 5 6 7 B 9 

1 0.2 0.2 0.2 0.2 o.:z 0.2 0.2 0.2 0.2 
2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
3 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 

' 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 
5 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 
6 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 
7 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 
B 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 
9 -0.1 -0.1 o.o o.o o.o o.o o.o 0.1 0.1 

10 -0.1 -0.1 -0.1 -0.1 - 0.1 - 0.1 -0.1 o.o o.o 

VERTICAL SLICE Y• 9 
z- x-1 2 J 4 5 6 7 B 9 

1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
4 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
5 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
6 0 . 2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
7 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
B 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
9 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 

10 o . o o.o o.o 0.0 o.o o . o o.o 0.1 0 . 1 
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Figure E.7. Predicted disturbance pressures· C&se 7. 
Subslab depressurimtion, 20 mm separation, low flow rate. 

ZONE PRESSURE [Pa] 
-------------------------------BASEMENT 
OUTDOORS 
LIVIJllG ROOM 
HALLWAY 
BEDROOM 3 
BATHROOM 
MASTER BEDROOM 
BEDROOM 2 

- J.l 
o.o 

- 3.2 
-3.2 
- 3 . 2 
-3.2 
-3.2 
-3.2 

DISTURBANCE PRESSURES IN SOIL (Pa] 

VERTICAL SLICE Y• l 
Z• X•l 2 3 l ' I 5 I 6 I 7 1 ••***************** ***** 0.2 0.2 

2 ~~: ::::::::~=~~~~~=----=~.:~ __ ::::: _____ ~:~- ---=~.:-~-
3 -13.9 -6.3 -2.7 -3.2 -1.7 0.1 -1.0 
' -13.9 -6.3 -2.7 -2.9 -l.7 -0.l -1.0 
5 -13.9 -6.3 -2.7 -2.7 -1.7 -0.3 -1.0 
6 -13.9 -6.3 -2.7 -2.. -1.7 -0.7 -1.0 
7 -13.9 -6.3 -2.7 -2 . 2 -1.7 -1.1 -1.0 
8 -13.9 -6.3 -2.7 -2.2 -1.7 -1.3 -1.0 

----------------------------------------------------9 -4.6 -3.4 -2.7 -2.6 -2.5 - 2.5 -2.3 
10 -1.8 -1.7 -1.5 -1 . 5 -1.5 - 1., -1.4 

VERTICAL SLICE Y• 2 
Z• X=l 2 3 I ' I 5 I 6 I 7 1 ******************* ••••• 0.2 0.2 

2 ••• •• •• • •• • •• • ••••• -3.J ***** 0.2 -0.1 
- ------- -~--- - - ---- -- --- --- - --------------- --------3 - 4.7 -3.1 -2.0 - 3.l -l.3 O.l - 0 . 7 

4 - 4.7 -3.l -2.0 - 2.7 -1.3 o.o - 0 . 7 
5 - 4.7 -3.l -2.0 - 2.3 -1.3 -0.2 - 0.7 
6 -4 . 7 -3.l -2 . 0 - 1 . 9 -1.3 -0.5 - 0 . 7 
7 - 4.7 -3.l -1.9 - 1 . 7 -1.3 -o.8 -o .7 
e - 4.7 -3.1 -1.9 - 1.6 -1.3 -1.0 - 0 . 1 

9 -2.7 -2.2 -1. 8 -1. 8 -1. 7 -1. 7 -1. 6 
10 -1. 5 -1. 3 -1.2 -1. 2 -1.2 -1. 2 - l. l 

Z= 
1 
2 

3 

~~FCAL S~ICE Y=/ , 4 I 5 I 6 I 7 ••••• • ••••••••••••• ***** 0. 2 0.2 
• •• ••• •• •• ••••••••• -3.3 ••••• 0.2 0.0 
-------- ------------------------------ -- --- ---------2.2 - 1.9 -1. 5 -3.0 -0.9 0.1 -0.4 

4 -2.2 - 1.9 -1 .5 - 2.5 -0.9 o.o -0.4 
5 -2.l - 1.9 -1 .5 - 2.0 -0.9 -0 . l -0.4 
6 -2.1 -1. 5 -1 .5 - 1 . 5 -0 . 9 -0 .3 -0., 
7 
e 
9 

-2.l -l. 8 -l.4 -l.2 -0.9 -0.5 -C.4 1 
--= ~ :: ___ ::: ~ __ _ :: :~ ___ :::: ___ :~ : ~ ----=~: ~ ----- =~:~ - ! 

-1.9 -1.6 -1.3 -1.3 -l.3 -1.2 -1.2 
10 -1.2 -1.1 -1.0 -1.0 -1.0 -1.0 -1.0 

VERTICAL SLICE Y= 4 
Z= 

l 
2 

3 

X= 1 2 3 4 I 5 I 6 I 7 ••••• 0 . 2 0.2 
-3.3 -3.3 -3.3 -3.3 ••••• 0 . 2 o.o 

---------- -- ------------------------------- --------
- 3.1 - 3.1 -3.0 -2 . 9 -0.7 0 . 2 -0.4 

4 - 2.8 - 2 . 7 -2.5 -2.4 -0.7 0.1 -0.4 
5 - 2.4 -2.2 -2.0 -1 . 8 -0.7 o.o -0.4 
6 - 2.0 - 1.8 -1 . s - 1.3 -0.1 -0 . 2 -o.4 
7 -1.B -1.6 -1.2 -1.0 -0.7 -0 . 4 -0.4 
8 -1.B -1.5 -l .l -0.9 -0 . 7 -0.5 -0.4 

9 -1. 9 -1. 5 -1. 3 -1.3 -1. 2 -1. 2 - 1. 2 
10 -1. 2 -1.1 -1.0 -1. 0 -1.0 -1. 0 - 1. 0 

VERTICAL SLICE Y• 5 z .. 
l 
2 

J 

Xcl 2 3 4 5 I 6 I 7 ********************************** 0.2 0.2 
::::::::::~::~::::::::::::::::~::: _____ ~:~- - --- ~: ~ -

-1 . 4 - 1.2 -0.9 -0.7 -0.4 0.2 -0.4 
4 - 1 . 4 - 1.2 - 0.9 - 0;7 -0.4 O.l -0.4 
5 -1 .4 - 1.2 - 0.9 - 0 . 7 -0.4 0.0 -0.4 
6 -1.4 - 1.2 - 0.9 - 0.7 -0.4 -0.l -0.4 
7 - 1 . 4 - 1 . 2 -0.9 - 0.7 -0.5 -0.3 -0.4 
8 -1 . 4 - 1 . 2 -0.9 -0.7 -0.5 -0.4 -0 . 4 

----------------------------------------------------9 -1 .e -1.s -1.3 -1.2 -1.2 -1.2 -1.1 
10 - 1.2 -1.1 -1.0 -1.0 -1.0 -1.0 -0.9 

VERTICAL SLICE Y• 6 
ZE X=l 2 3 ' 5 6 I 7 l 0.2 0.2 0 . 2 0.2 0.2 0.2 0.2 

2 0.2 0.2 0 . 2 0.2 0.2 0.2 o.o ------------------------------------------- ----- ---
3 0.1 0.1 0.1 0.2 0.2 0.2 -0 . 4 
4 - 0.1 0 . 0 0.0 O.l 0.1 O.l -0.4 
5 - 0.2 -0.2 -0.1 o.o o.o o.o -0 . 4 
6 - 0 . 5 -0.5 -0.J -0.2 -0.l -0.1 -0 . 4 
7 - 0.9 -0.8 -0.5 -0.4 -0.3 -0.3 -0.4 
8 - 1.1 -0.9 -0.6 -0.5 -0.4 -0.3 -0.4 

9 
10 

-1. e 
-1. 2 

-1. 5 -1. 2 
-1.1 -1.0 

-1.2 -1.2 -1. 2 - 1.1 
-1.0 -1.0 -1.0 -0.9 

8 9 
0.2 0.2 
o.o 0.1 

-0.1 0.1 
-0.1 0.1 
-0.1 0.1 
-0.1 0.1 
-0.1 O.l 
-0.2 0.1 

-0.9 -0.3 
-0.9 -0.5 

e 9 
0.2 0.2 
o.o O.l 

-0.l 0.1 
-0.1 0.1 
-0.1 0.1 
-0.1 0.1 
-0.1 0.1 
-0 . 1 0.1 

-0.7 -0.2 
-0.8 -0.5 

8 9 
0 .2 0.2 
0 .1 0.1 

o.o 0. 1 
o.o 0. 1 
o.o 0 .1 
0. 0 0. 1 
o .o 0 .1 
o.o 0. 1 

-0.5 -0.2 
-0.7 -0.4 

8 9 
0.2 0.2 
0.1 O.l 

o.o 0.1 
0.0 0.1 
0.0 O.l 
0.0 0.1 
0.0 O.l 
0.0 O.l 

- o.s - 0. 2 
- 0 . 7 -0.4 

8 9 
0.2 0.2 
O.l 0.1 

o.o 0.1 
o.o 0.1 
o.o O.l 
o.o O.l 
0.0 0.1 
o.o 0.1 

-o.s -0.2 
-0.7 -o., 

8 9 
0.2 0.2 
0.1 O.l 

o.o 0.1 
0.0 0.1 
o.o O.l 
0.0 0.1 
o.o 0.1 
o.o 0.1 

-o.s -0.2 
-0.7 -0.4 
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VERTICAL SLICE Y• 7 
Z• X•l 2 3 ' 5 6 7 8 9 

1 0.2 0 . 2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
2 -0.l -0 . l o.o o.o o.o o.o -0.1 0.1 0.1 

---------------------------------- ------------------J -o.e -0 . 1 -o.• -o .• -o.• -o., -o.• o.o 0.1 

' -o.e -0 . 7 -0.4 -o .• -0.4 -0.4 -0 . 4 o.o 0.1 
5 -o.e -0.7 -0.4 -o .• -o.• -0.4 -0.4 o.o 0.1 
6 -o.e -0 . 7 -o.• -o . • -o.• -o . 4 -o . • D.D 0.1 
7 -o.e -D . 7 -0.4 -D.4 -0.4 -0.4 -D . 4 O.D 0.1 
8 -o.e -0.1 -o.4 -o.4 -o.4 -o.• -0.4 o.o 0.1 

----------------------------------------------------9 -1.6 -1.4 -1.2 -1.1 -1.1 -1.1 -LO -0.5 -0.2 
10 -1.1 -1.0• -1.D -0.9 -0.9 -0.9 -D.9 -0.7 -o.• 

VERTICAL SLICE Y• 8 
Z• X•l 2 3 ' 5 6 7 8 9 

1 0.2 0.2 0.2 0.2 0 . 2 0.2 0.2 0.2 0.2 
2 o.o 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 
3 o.o o.o O.D o.o o.o o.o o.o 0.1 0.1 

' o.o o.o o.o o . o o . o o.o o.o 0.1 0.1 
5 o.o o.o o.o o.o o.o o.o o.o 0.1 0.1 
6 o.o o.o o.o o.o o . o o.o o.o 0.1 0.1 
7 o.o o.o o.o o.o o.o o.o o.o 0.1 0.1 
8 -0.1 O.D O.D o.o o.o o.o O.D 0.1 0.1 
9 -0.6 -D.5 -0.5 -0.5 -0 . 5 -0.4 -D.4 -0.3 -0.1 

10 -0.7 -0.7 -0.6 -0.6 -0.6 -0.6 -0.6 -0.5 -0.3 

VERTICAL SLICE y., 9 
Z• X"l 2 ) 4 5 6 7 8 9 

1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
2 0.1 0.2 0.2 0.2 0.2 0.2 D.2 0.2 0 . 2 
3 0.1 0.1 0.1 0.1 0.1 0.1 D.l O.l 0.2 

' 0.1 0.1 0.1 0.1 0.1 O.l 0.1 0.1 0.2 
5 0.1 0 . 1 0.1 0.1 O.l D.l 0.1 0.1 0.2 
6 0.1 0.1 O.l 0.1 0.1 0.1 0.1 0.1 0.2 
7 0.1 0.1 0.1 O.l 0.1 0.1 0.1 0.1 0.2 
8 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0 . 2 
9 -0.2 -0.1 -0.1 -0.1 -0.1 - 0.1 - 0.1 -0.1 o.o 

10 -0 . 4 -0.4 -D.3 -0.3 - 0.3 -o.3 -0.3 -D.3 -0 . 2 
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Figure E.8. Predicted disturbance pressures • Case 8. 
Subslab pressurization, 20 mm separation, low flow rate. 

ZONE PRESSURE [Pa) 
-------------------------- -----BASEMENT -2 . 5 
OUTDOORS 0. 0 
LIVING ROOM -2.5 
HALLWAY -2.5 
BEDROOM 3 -2.5 
BATHROOM -2. 5 
MASTER BEDROOM -2.5 
BEDROOM 2 -2 . 5 

DISTURBANCE PRESSURES Iff SOIL [Pa] 

VERTICAL SLICE Y• 1 

Z• X•l 2 3 I ' I 5 l 6 I 7 1 ••••••••••••••••••• ***** 0.3 0.3 
2 ******************* -2.5 ***** 0.3 0.3 

---------------------------------- -------- --------3 27.0 9., 1.2 -2.0 0.3 0.3 0.3 
' 27.0 9.4 1.2 -1.3 0.3 0.3 0.3 
5 27.0 9,, 1.2 -0.5 0.3 0.3 0.3 
6 27.0 9.4 1.2 0.3 0.3 0.3 0.3 
7 27.0 9.4 1.3 0.7 o., 0.3 0.3 
8 26.9 9.4 1.3 0.8 o,, 0.4 0.3 

9 
10 

8.2 
3.3 

5.6 
3.0 

,,4 
2.7 

4.3 
2.7 

,,2 
2.7 

,,1 
2.6 

3.B 
2.6 

Z= ~~IICAL S~ICE Y=321 4 I 5 I 6 I 7 
l ******************* ***** 0.2 0.2 
2 ···-···-~·····•K*** -2.6 ***** 0.2 0.1 

------------------~ ------------------------ --------3 5.9 2.1 - 0.5 -2.3 -0.5 0.2 -0.2 
4 5.9 2.1 - 0.5 -1.8 -0.5 0.1 -0.2 
5 5.9 2.1 -0.5 -1.3 -0.5 0.0 -0.2 
6 5.9 2.1 - 0 . 5 -0.8 -0.5 -0.1 -0.2 
7 5.9 2.1 - 0 . 5 -0.5 -0.5 -0.3 -0.2 
8 5.9 2.1 - 0 . 4 -0.5 -0.5 -0.3 -0.2 

9 
10 

4.1 
2.6 

3.2 
2.4 

2.7 
2.2 

2.6 
2.2 

2.6 
2.2 

2.5 
2.2 

2.4 
2.1 

Z= ~~FCAL S~ICE Y= /I 4 I 5 I 6 I 7 
1 ****•************** ***** 0.2 0.2 
2 *********R********* -2.7 •**** 0.2 0.1 

-------------- ----- ---------- -------------- ------- -
3 -0 .l -0.7 -1 .0 -2.4 -0.6 0.2 -0.2 
4 -0. l -0.7 -1.0 -2.0 -0.6 0.1 -0.2 
5 -0 .1 -0.7 -1. 0 -1.5 -0.6 o.o -0.2 
6 -0.l -0.7 -1.0 -1.0 -0.5 -0.1 -0.2 
7 -0.1 - 0.7 -0. 9 -0.6 -0.5 -0.J -0.2 
8 -0.l -0.7 -0.9 -0.7 -0.5 -0.4 -0.2 

9 
10 

Z= 
l 
2 

3 
4 
5 
6 
7 
8 

9 
10 

2 . 9 
2.2 

2.4 
2 .1 

2. l 
1.9 

2. 0 
1. 9 

2.0 
1. 9 

2.0 
l. 9 

l. 9 
1. 9 

VERTICAL SLICE Y= 4 
X=l 2 3 4 I 5 I 6 I 7 ••••• 0.2 0 . 2 

-2.6 -2.6 -2.1 -2.6 ••••• 0.2 o. " --------------- --- ------------------------- --- -----
- 2. 2 - 2.3 -2 .4 -2 . 3 -0.4 0.2 -0 . 2 
- 1.7 -1.9 -2.0 -1.9 -0.4 0.1 -0 . 2 
- 1.2 -1.4 -1.5 -1.4 -0.4 0.1 -0 . 2 
-0.6 -1.0 -1.0 -0.9 -0.4 -0.l -0 . 2 
-0.2 -0.7 -0.8 -0.6 -0.4 -0.2 -0 . 2 
-0.2 -0.6 -0.7 -0.6 -0.4 -0.3 -0.2 

2.8 
2.2 

2.3 
2.1 

2 . 0 
1. 9 

VERTICAL SLICE Y= 5 

2.0 
1.9 

2.0 
l. 9 

1. 9 
l. 9 

l.9 
l.9 

Z= X= l 2 3 4 5 I 6 I 7 l ********************************** 0.2 0.2 

2 ::::: :::~:::::~:~::::::::::: :: ::~~----- ~:~ - ----~::_ 
3 -0.3 -0.6 -0.6 -0 . 4 -0.2 0 . 2 -0.1 
4 -0.3 -0.6 -0.6 -0 . 4 -0.2 0 . 2 -0.1 
5 -0.3 -0.6 -0.6 -0 . 4 -0.2 0.1 -0.1 
6 -0.3 -0.6 -0 . 6 -0 . 4 -0.2 0.0 -0.l 
7 -0.3 -0.6 -0 . 5 -0. 4 -0.2 -0.1 -0.1 
8 -0.3 -0.6 -0 . 5 -0 .4 -0.3 -0 . 2 -0.1 

9 
10 

2.7 
2.2 

2.3 
2.0 

2.0 
1.9 

VERTICAL SLICE Y• 6 

2.0 
1. 9 

l.9 
l. 9 

l. 9 
l. 9 

1. 8 
1.8 

Z• X•l 2 3 4 5 6 I 7 1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
2 0.2 0.2 0.2 0 . 2 0.2 0.2 O.l 

-----------------··------------------------ --------3 0.2 0.2 0.2 0.2 0.2 0.2 - 0.1 
4 0.1 0.1 0.1 0.1 O.l 0 . 2 -0.l 
5 O.l 0.0 0.0 0.1 O.l 0.1 - 0 , l 
6 o.o -0.2 -0.l -0.1 o.o o.o - 0.1 
7 -0.1 -0.3 -0.3 -0.2 -0.1 -0.l - 0 . 1 
8 -0.2 -0.4 -0.4 -0.3 -0.2 -0 . l -0.1 

9 
10 

2.7 
2.1 

2.2 
2.0 

1. 9 
1.9 

1.9 
1.9 

1.9 
1.9 

1. 9 
l. 9 

1.8 
1.B 

8 o., 
0.6 

0.7 
0.7 
0.7 
0.7 o.e 
o.e 
1.B 
1.B 

8 
0.3 
0.5 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

1. 4 
1.6 

8 
0.3 
0.5 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

l. 2 
1. 5 

8 
0.3 
0.5 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

1.2 
1. 5 

e 
0.3 
0.5 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

1.2 
1.5 

e 
0.3 
0.5 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

1.2 
1.5 
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9 
0.3 o., 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

1.0 
1.3 

9 
0.3 
0.4 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.9 
1.2 

9 
0.3 
0.4 

0.4 
0.4 
0.4 
0.4 
0.5 
0.5 

0.8 
1.1 

9 
0.3 
0.4 

0.4 
0.4 
0.4 
0.4 
0.5 
0.5 

0.0 
l.l 

9 
0.3 
0.4 

o., 
0.4 
0.4 
0.4 
0.5 
0.5 

o.e 
1.1 

9 
0.3 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 
0.5 

o.e 
1.1 
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VERTICAL SLICE Y• 7 
Z• X•l 2 J 4 5 6 7 e 9 

l 0.2 0 . 2 0.2 0 . 2 0 . 2 0 . 2 0.2 0 . 3 0 . 3 
2 0.1 0.1 0.1 0.1 0.1 0.1 0.0 o.5 0.4 

----------------------------------------------------J -0.1 -o.3 -0.2 -0.2 -0.2 -0.2 -0.2 0.5 0.4 
4 -0.1 -0.J -0.2 -0.2 -0.2 -0.2 -0.2 0.5 0.4 
5 -0.1 -0.J -0.2 -0.2 -0 . 2 -0.2 -0.2 0.5 0.4 
6 -0.1 -0.3 -0.2 -0.2 -0.2 -0.2 -0.2 0.6 0.4 
7 -0.1 -0.3 -0.2 -0.2 -0.2 -0.2 -0.2 0.6 0.4 
8 -0.1 -0.3 -0.2 -0.2 -0.2 -0.2 -0.2 0.6 0.5 

----------------------------------------------------9 2.5 2.1 1.9 1.e 1.e 1.e 1.7 1.2 0.8 
10 2.1' 2.0 1.e 1.8 1.8 1.8 1.8 1.4 1.1 

VERTICAL SLICE Y• 8 
Z• X•l 2 3 4 5 6 7 8 9 

1 0.3 0.3 o.3 o.3 0.3 0.3 0.3 0.3 0.3 
2 o.5 o.5 0.4 0.4 0.4 0.4 0.4 0.4 0.4 
3 0.6 0.5 o.5 0.5 0.5 0.5 0. 5 0.5 0.4 
4 0.6 0.5 o.5 0.5 0.5 0.5 o.s 0.5 0.4 
5 0.6 0.5 0.5 0.5 o.s 0. 5 0. 5 0.5 0.4 
6 0.6 0.5 0.5 0.5 0.5 0.5 o. s 0.5 0.4 
7 0.6 0.6 0.5 0.5 0.5 0. 5 0. 5 0.5 0.4 
B 0.6 0.6 0.5 o.5 0.5 o. s 0. 5 0.5 0.4 
9 1.3 1.2 1.1 1.1 1.1 1. 1 1.1 0.9 0.7 

10 1.5 1.4 .1.4 1.4 1.4 1.4 1.3 1.2 1.0 

VERTICAL SLICE Y• 9 
Z• X•l 2 3 4 5 6 7 B 9 

1 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 
2 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.3 
3 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 
4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 
5 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 
6 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 
7 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 
e 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 
9 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.6 

10 1.0 1. 0 1.0 1. 0 1. 0 1.0 1.0 0,9 o.e 
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Figure E.9. Predicted disturbance pressures - Case 9. 
Subslab depressuri7.ation, 20 mm separation, high flow rate. 

ZONE PRESSURE [Pa] 

BASEMENT 
OUTDOORS 
LIVING ROOM 
HALLWAY 
BEDROOM 3 
BATHROOM 
MASTER BEDROOM 
BEDROOM 2 

-3.4 
o.o 

-3.4 
-3.4 -3., 
-3.4 
-3.4 
-3.4 

DIS'l'UJUl.A!ICE PRESSURES IN SOIL [Pa] 

VERTICAL SLICE Y• l 
Z• X• 1 2 3 I 4 l 5 I 6 I 7 l *************** 1 *** ***** 0.2 0.2 

2 ••••••••••••••••••• -3.7 ***** 0.2 -0.2 ---------------------------- -------------- --------3 -21.1 -9.1 -3.5 -3.6 -2.1 o.o -1.2 
4 -21.1 -9.l -3.5 -3.4 -2.1 -0.2 -1.2 
5 -21.1 -9.l -3.5 -3.l -2.1 -0.5 -1.2 
6 -21.1 -9.l -3.5 -2.9 - 2.1 -0.9 -1.2 
1 -21.1 -9.1 -3.5 -2.e - 2 . 1 -1.4 -1.2 
8 -21.1 -9.l -3.5 -2.8 - 2.l -1.7 -1.2 

----------------------------------------------------9 -6.9 -5.0 -4.0 -3.9 -3.8 -3.6 -3.4 
10 -2.8 -2.5 -2.2 -2.2 -2.2 -2.2 -2.1 

VERTICAL SLICE Y• 2 
Z• X=l 2 3 I 4 I 5 l 6 I 7 l ••••••••••••••••••• ***** 0.2 0.2 

2 =~~~::::~:::::::::: ____ :~:~ __ ::::: ----~:~- ---= ~:: _ 
3 -6.7 -4.l -2.3 - 3.4 - 1.5 0.1 -0.8 
4 -6.7 -4.l -2.J -3.0 - 1.5 -0.l -0.8 
5 -6.7 .,.1 -2.3 - 2.6 -1. 5 -o.3 - o. 8 
6 -6.7 -4.l -2.3 - 2.2 - 1.5 -0.6 - 0. 8 
7 -6.7 -4.l -2.3 -1.9 - 1 . 5 -1.0 -0.9 
8 -6.7 -4.l -2.3 - 1 . 9 - 1.5 -1.2 -0.9 

9 
10 

-3.9 -3.l -2.6 
-2.2 -2.0 -l. 8 

VERTICAL SLICE Y= 3 

- 2.6 -2.5 -2.4 -2.3 
- l. 8 -1. 8 -1. 8 -1. 7 

Z= X= 1 2 3 I 4 I 5 I 6 I 7 l ******************* ***** 0.2 0.2 
2 ************•****** - 3.6 *****1 0.2 o.o ------------------------------------------- --------
3 -2.6 -2.2 -l.7 -3.2 -1.0 O.l -0.5 
4 -2.6 -2. 2 -1.7 -2.7 -1.0 0.0 -0.5 
5 -2.6 -2. 2 -l.7 -2.2 - 1.0 -0.l -0.5 
6 -2.6 -2.l -1.7 -1 .7 - 1.0 -0.3 -0.5 
7 -2.6 -2.1 -1.6 -1.3 - 1.0 -0.6 -0.5 
6 -2.5 - 2.1 -1.6 -1.3 - 1.0 -0.7 -0.5 

9 
10 

Z= 
1 
2 

3 
4 
5 
6 
7 
8 

9 
10 

- 2.e -2 . 3 -1. 9 -1. 9 -1. 9 -1. 8 -1. 7 
-1. s -l. 7 -1. 6 -l. 5 - 1. 5 - l. 5 -1. 5 

VERTICAL SLICE Y= 4 
X=l 2 3 4 I 5 I 6 I 7 ••••• 0.2 0.2 

-3. 6 -3.6 -3.6 -3.5 ••••• 0.2 o.o 
-------------------------------------- ----- ---------3 .4 -3.3 -3.2 -3.l -0.8 0.1 -0.5 

-3.l - 2.9 -2 .7 -2.6 -0.8 0.1 -0.5 
-2.7 - 2.5 -2. 2 -2.0 -0.8 -0.l -0.5 
-2.3 -2.l - l . 7 -1.4 -0.7 -0.3 -0 .5 
-2.l -1.8 -1.3 - 1.l -0.7 -0.5 -0.5 
-2.l -1 . 8 -1 . 3 -1.0 -0.8 -0.6 -0.5 

- 2.7 
• l. 8 

-2.2 
-1. 7 

-1. 9 
-l. 5 

VERTICAL SLICE YE 5 

-i.9 -1. 8 -l. 8 -1. 7 
-l. 5 -1.5 -1. 5 -l. 5 

z~ x=1 2 3 4 s 

1 
6 

1 

1 
1 *****************••··············· 0 . 2 0.2 
2 :::::::::::::::::~~::::::::::~:::: - ~- -~~~- ---- ~:~-
3 -1.6 - l.4 -1.0 -o.8 -o.5 0.2 -o.4 
4 -1.6 - 1.4 -1.0 - 0.8 -0.5 0.1 -0.4 
5 -1.6 - 1,4 -1 . 0 -o.8 -o.5 o.o -o.4 
6 -1.6 - 1 . 4 -1.0 -0.8 -0.5 -0.2 -0.4 
7 -1.6 - 1 . 4 -1 . 0 -0.B -0.5 -0.4 -0.4 
a -1.6 - 1.4 -1.0 -o.e -o.6 -o.5 -o.4 

9 
10 

Z= 
1 
2 

3 
4 
5 
6 
7 
8 

9 
10 

-2.6 -2.2 -1.9 -1.8 -i. e -1.8 -1. 7 
-l. B -l. 6 -1. 5 -1.5 -1.5 -l. 5 -l.' 

VERTICAL SLICE Ye 6 
X=l 2 3 4 5 6 I 7 0.2 0.2 0.2 0.2 0.2 0.2 0 . 2 

0.2 0.2 0.2 0.2 0.2 0.2 - 0.l 
------------------------------------------- --------

0. l O.l O.l O.l 0.2 0.2 · 0.4 
-0.l -0.l 0.0 0.1 O.l 0.1 - 0.4 
-0.3 -0 . 3 -0.l -0.1 0.0 o.o - 0.4 
-0.7 -0.6 -0.3 -0.3 -0.2 -0.1 - 0.4 
-1.1 -0.9 -0.6 -0.5 -0.4 -0.3 - 0.4 
-1.3 -l.l -0.7 -0.6 -0.5 -0.4 - 0.4 

-2 . 6 -2.1 -1. B -l. 8 -1. 8 - 1. 7 -1. 6 
-1.8 -1.6 -l. 5 -1. 5 -1.5 -1. 5 -1. 4 

8 9 
0.1 0.2 

-0.l 0.1 

-0.3 o.o 
-0.3 o.o 
-0.3 o.o 
-0.3 o.o 
-0.3 o.o 
-0.3 o.o 

-1. 4 -0.5 
-l. 4 -0.8 

8 9 
0.1 0.2 

- 0.l 0.1 

-0.2 0.0 
-0.2 0.0 
-0.2 o.o 
-0.2 0.0 
-0.2 0.0 
-0.2 o.o 

-1.1 -0.4 
-1. 2 -0.8 

B 9 
0.2 0.2 
0.0 0.1 

-0.l o.o 
-0.1 0.0 
-0.l 0.0 
-0. l o.o 
-0.l o.o 
-0.2 O; O 

-0.9 -0.4 
-1. l -0.7 

8 9 
0.2 0.2 
0.0 0.1 

-0.1 0.0 
-0.l 0.0 
-0.1 0.0 
-0.1 o.o 
-0.l o.o 
-0.1 o.o 

-o.8 -0 . 4 
-l. l -0.7 

8 9 
0.2 0 . 2 
o.o 0.1 

-0.1 o.o 
-0.l o.o 
-0.1 o.o 
-0.l o.o 
-0.1 o.o 
-0. l o.o 

-o.8 -0.4 
-1. l -0.7 

e 9 
0.2 0.2 
o.o 0.1 

-0.1 o.o 
-0. l o.o 
-0. l 0.0 
-0.1 o.o 
-0.l 0.0 
-0.l o.o 

-o.e -0.4 
-1. l -0.7 
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VERTICAL SLICE Y= 7 
Z= X=l 2 3 4 5 6 7 8 9 

l 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
2 -0.1 -0.l o.o o.o o.o -0.1 -0.1 o.o 0.1 

--------------------------------------------------- -
3 -0.9 -0.8 -o.s -0.5 -0.4 -0.4 -0.4 -0.1 o.o 

' -0.!!I -o.e -0.5 -0.5 -0.4 -0.4 -0.4 -0.1 o.o 
5 -0.9 -0.8 -0.5 -o.s -0.4 -0.4 -0.4 -0.l o.o 
6 -0.9 -o.e -0.5 -o.s -0.4 -0.4 -0.4 -0.1 o.o 
7 -0.9 -o.e -o.s -0.5 -o.s -0.4 -0.4 -0.1 o.o 
8 -0.9 -o.e -0.5 -0.5 -o.s -0.4 -0.4 -0.1 o.o 

--------- -------------------------------------------
9 -2.c -2.0 -1. 7 •1. 7 - 1. 7 -1.e -1.!I ·o.g :&J 10 -1. 7 -1.6 -1.5 -1.4 - 1. 4 -1.4 -1.4 -1. 

VERTICAL SLICE Y• 8 
Z• X•l 2 3 ' 5 6 7 8 9 

l 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
2 o.o o.o o.o o.o o.o o.o o.o 0.1 0.1 
3 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 o.o 0.1 
4 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 o.o 0.1 
5 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 o.o 0.1 
6 -0.2 -0.1 -0.1 -0.1 -0.1 -0 . 1 -0.1 o.o 0.1 
7 -0.2 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 o.o 0.1 
8 -0.2 -0.1 -0.1 -0.1 -0.1 -0 . 1 -0.1 o.o 0.1 
9 -0.9 -0.8 -o.8 -0.7 -o. 7 -0."1 -0.7 -o.5 -0.2 

10 -1. l -1.0 -1.0 -1.0 -1.0 -1.0 -0.9 -o.e -o.s 
VERTICAL SLICE Y~ 9 

Z• X•l 2 3 ' 5 6 7 8 9 
1 0.2 0.2 0.2 0 . 2 0.2 0.2 0.2 0.2 0.2 
2 0.1 0.1 0.1 0 . 1 0.1 0.1 0.1 0.1 0.2 
3 0.1 0.1 0.1 0 . 1 0.1 0.1 0.1 0.1 0 . 1 
4 0.1 0.1 0.1 0.1 0.1 O.l 0.1 0.1 0 . 1 
!> 0.1 O.l 0.1 0.1 0.1 C.l 0.1 0.1 0.1 
6 0.1 O.l 0 . 1 0 . 1 0.1 0.1 0.1 0.1 0 . 1 
7 o.o 0.1 0 . 1 0.1 0.1 0.1 0.1 0.1 0 . 1 
8 . o.o o.o 0 . 1 0 . 1 O.l 0.1 0.1 0.1 0.1 
9 -0.3 -0.3 -0.3 - 0 . 3 -0.3 -0.3 -0.3 -0.2 -0.1 

10 -0.6 -0.6 -0.6 - 0 . 6 -0.6 -0.6 -0.6 -0.5 -0.4 
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Figure E.10. Predicted disturbance pressures· Case 10. 
Subslab pressuri.zation, 20 mm separation, high flow rate. 

ZONE PRESSURE (Pa] 
-------------------------------BASEMENT 
OUTDOORS 
LIVING ROOM 
HALLWAY 
BEDROOM 3 
BATHROOM 
MASTER BEDROOM 
BEDROOM 2 

-2.8 
0.0 

-2.e 
-2.8 
-2.8 
-2.8 
-2.8 
-2.8 

-------------------------------
DISTURBANCE PRESSURES IN SOIL [Pa] 

VERTICAL SLICE Y• 1 

Z• X= l 2 3 l ' I 5 l 6 I 7 l ••••••••••••••••••• ••••• 0.3 0.3 

2 ~:::::::::~:~~~:~:: ---=~~~--::::: ----~:~- ----~:~-
J 33.9 12.0 1.7 -2 . 2 0.5 0.3 0.4 

' 33.9 12.0 1. 7 -1.3 0.5 0.3 0.4 
5 33.9 12.0 1. 7 -0.4 0.5 0.3 0.4 
6 33.9 12.0 1.7 0.5 o.s 0.4 0.4 
7 33.9 12.0 1.7 l. l 0.6 0.5 0.4 
e 33.9 12. 0 1.8 l. 2 0.6 0.5 0.4 

----------------------------------------------------9 10.3 7.1 5.6 5.4 5.3 5.1 4.8 
10 4.1 3.7 3.4 3.J 3.3 3.3 3.2 

VERTICAL SLICE Y= 2 

Z= X= l 2 3 I 4 I s I 6 I 7 l ******************* ***** 0.2 0.2 2 ••••••••••••••••••• -2.9 ••••• 0.2 0.1 
------------------------------------------- --------

3 7.6 2.8 -o . s -2.5 -o.s 0.2 -0.2 
4 7.6 2.8 -o.s -2.0 -o.s 0.1 -0.2 
5 7.6 2 . 8 -0.5 -1. 4 -0.5 0.0 -0.2 
6 7.6 2.8 -0.4 -0.8 -0.5 -0.l -0.2 
7 7.6 2.8 -0 . 4 -0.5 -0.5 -0.3 -0.2 
8 7.6 2.8 - 0.4 -0.4 -0.5 -0.3 -0.2 

----------------------------------------------------
9 5.2 4.0 3.4 3.3 3.2 3.2 3.0 

10 3.2 3.0 2.8 2.7 2.7 2.7 2.6 

VERTICAL SLICE Y= 3 

Z= X= 1 2 3 I 4 I 5 I 6 I 7 1 *•••··············· ···~· 0.2 0.2 
2 :::::::::::::::::: : ____ :~:: __ ::::: _____ ~:~- - -- -~:~ -
3 0.0 -0.8 - 1.1 -2.6 -0.6 0.2 -0.2 
4 0 .0 - 0.8 - 1. l -2.2 -0.6 0. l -0.2 
5 o.o - 0.8 - 1. l -1. 7 -0.6 o.o -0.2 
6 o.o -0.7 - 1. l -1. 2 -0.6 - 0.1 -0.2 
7 0.1 - 0.7 - 1. 0 -0.9 -0.6 - 0.3 -0.2 
8 0.1 -0 . 7 - 1. 0 -0.8 -0.6 - 0.4 -0.2 

---- ------ ---- ---------------------------------- --- -
9 3.6 3.0 2.6 2.5 2.5 2. 5 2.4 

10 2.8 2.6 2.4 2.4 2.4 2. 4 2.3 

VERTICAL SLICE Y= 4 
Z= X= l 2 3 4 I 5 I 6 I 7 1 ••••• 0.2 0.2 

2 -2.9 -2.9 -2.9 -2.9 ••••• 0.2 0.1 
-- ---- ------------------------------------- --------

3 -2.5 -2 .6 -2.6 -2 .6 -0.5 0.2 -0.2 
4 -1. 9 -2 .l -2.2 -2.1 -0.5 0.1 - 0.2 
5 - 1. 2 -1.6 -1. 7 -1. 5 -0.4 0.0 -0.2 
6 -0.5 -1.0 -1. 2 -1. 0 -0.4 -0.1 - 0 . 2 
7 -0.2 -0. 7 -0.9 -0.7 -o. 4 -0.2 - 0.2 
B -0.1 -0.7 -0.8 -0.6 -0. 4 -0.3 - 0.2 

---------- -------- --------- -------------------------9 3.5 2.9 2.5 2.5 2 .5 2.4 2.3 
10 2.7 2.6 2.4 2.4 2.4 2 . 3 2.3 

VERTICAL SLICE Y• 5 
ZE X=l 2 3 4 5 l 6 I 7 

l ··~***•··························· 0.2 0.2 
2 :~:::::: :::: ::::::::::::::::~::::: ---- ~: ~- ----~:~-
3 -0.3 -0.7 -0.6 -0.5 -0.3 0 . 2 -0.2 
4 -0.3 -0.7 -0.6 -0.5 -0.3 0.1 -0.2 
5 -0.3 -0.7 -0.6 -0.5 -0.3 0.1 -0.2 
6 -0.3 -0.6 -0.6 -0.4 -0.3 o.o -0.2 
7. -0.3 -0.6 -0.6 -0.4 -0.3 -0.2 -0.2 
8 -0.2 -0.6 -0.6 -0.4 -0.3 -0.2 -0.2 

---------- -- ----------------------------------------
9 3.4 2.e 2.5 2.5 2.4 2.4 2.3 

10 2.7 2.5 2.4 2.4 2.~ 2.3 2.3 

VERTICAL SLICE Y• 6 
Z• XEl 2 3 4 s 6 I 7 

l 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 ------------------------------------------- --------
3 0.2 0.2 0.2 0.2 0.2 0.2 -0.2 
4 0.2 0.1 0.1 0.1 0.1 0.2 - 0.2 
5 0.1 o.o o.o o.o 0.1 0.1 - 0.2 
6 o.o -0.2 -0.2 -0.1 o.o o.o -0.2 
7 -0.1 -0.4 -0.3 -0.2 -0.2 -0.l -0.2 
8 -0.2 -0.5 -0.4 -0.3 -0.2 -0.2 -o. 2 ------------- ---------------------------------------
9 3.4 2.8 2.4 2.4 2.4 2.3 2.3 

10 2.7 2.5 2 . 4 2.3 2.3 2.3 2.3 

8 
0.4 
0.7 

0.9 
0.9 
0.9 
0.9 
0.9 
0.9 

2.2 
2.3 

8 
0.4 
0.6 

0.7 
0.7 
0.7 
0.7 
0.7 
0.8 

l. 7 
2.0 

8 
0.3 
0.5 

0.7 
0.7 
0.7 
0.7 
0.7 
0.7 

1. 5 
l. 8 

8 
0.3 
0.5 

0.7 
0.7 
0.7 
0.7 
0.7 
0.7 

l. 5 
l. 8 

8 
0.3 
o.s 
0.6 
0.6 
0.6 
0.7 
0.7 
0.7 

1.5 
1.8 

B 
0.3 
o.s 
0.6 
0.6 
0.6 
0.6 
0.7 
0.7 

1.5 
l. 8 
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9 
0.3 
0.5 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

1.2 
l. 6 

9 
0.3 
0.5 

o.s 
o.s 
0.5 
0.5 
0.5 
0.5 

l. 0 
1. 5 

9 
0.3 
0.4 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

1. 0 
1. 4 

9 
0.3 
0.4 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

1.0 
1.4 

9 
0.3 
0.4 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

1.0 
l.4 

9 
0.3 
0.4 

0.5 
0.5 
o.s 
0.5 
o.s 
0.5 

1.0 
1. 4 



177 

VERTICAL SLICE YE 7 
ZE X=l 2 J 4 5 6 7 8 9 

l 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 O.J 
2 0.1 0.1 0.1 0.1 0.1 0.1 o.o 0.5 0.4 

----------------------------------------------------J -0.l -0.J -0.2 -0.2 -0.2 -0.2 -0.2 0.6 o.~ 
4 -0.1 -0.3 -0.2 -0.2 -0.2 -0.2 -0.2 0.6 o. 
5 -0 . 1 -0.3 -0.2 -0.2 -0.2 -0.2 -0.2 0.6 0.5 
6 -0 . 1 -0.3 -0.2 -0.2 -0.2 -0.2 -0.2 0.6 o.s 
7 -0.l -0.3 -0.2 -0.2 -0.2 -0.2 -0.2 0.6 0.5 
8 -0.1 -O.J -0.2 -0.2 -0.2 -0.2 -0.2 0.7 o.s 

----------------------------------------------------
" J.2 2.6 2.3 2.3 2.3 2.2 2.2 1.4 0.9 

10 2.6 2.4 2.3 2.3 2.3 2.2 2.2 1.8 1.3 

VERTICAL SLICE Y• 8 
Z• X•l 2 3 4 5 6 7 8 9 

1 0.3 0.3 0.3 0.3 O.J O.J o.J O.J 0.3 
2 0.5 0.5 0.5 0.5 0.5 0.5 O. !I O.!I 0.4 
J 0.7 0.6 0.6 0.6 0.6 0.6 0.6 0.5 0.4 
4 0.7 0.6 0.6 0.6 0.6 0.6 0.6 0.5 0.4 
5 0.7 0.6 0.6 0.6 0.6 0.6 0.6 0.5 0.4 
6 o.·1 0.6 0.6 0.6 0.6 0.6 o·.6 0.5 0.4 
7 0.7 0.6 0.6 0.6 0.6 0.6 0.6 0.5 0.5 
8 0.7 0.7 0.6 0.6 0.6 0.6 0 . 6 o.s o.s 
9 1.5 1.4 1.4 1.3 1.3 1.3 1. 3 1.1 o.e 

10 1.8 1.8 1.7 1.7 1.7 1. 7 1. 7 1.4 1.2 

VERTICAL SLICE Y• 9 
Z• Xocl 2 3 4 5 6 7 8 9 

1 0.3 0.3 0.3 O.J 0.3 0.3 0. 3 0.3 0.3 
2 0.4 0.4 0.4 0.4 0.4 0.4 0. 4 0.4 0.4 
J 0.5 0.5 0.5 0.5 o.s o.s 0 . 5 0.4 0.4 
4 0.5 o.5 0.5 o.s 0.5 o.s o .s 0.4 0.4 
5 0.5 0.5 0.5 0.5 0.5 0.5 0. 5 0.4 0.4 
6 0.5 0.5 0.5 o.5 0.5 0.5 0 . 5 0.4 0.4 
7 0.5 0.5 0.5 o.s 0.5 0.5 0. 5 0.4 0.4 
8 o.s 0.5 0.5 0.5 0.5 0.5 o.s 0.4 0.4 
9 0.9 0.9 0.9 0.9 0.9 0.9 o . 8 0.8 0.7 

10 1.3 l. 2 1. 2 1.2 1.2 1.2 1. 2 l. l l. 0 
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Figure E.11. Predicted disturbance pressures • Case 11. 
Basement suction, 20 mm separation, soil air barrier. 

ZONE PRESSURE [Pa] --------------------------------
BASEMENT 
OUTDOORS 
LIVING ROOM 
HALLWAY 
BEDROOM 3 
BATHROOM 
KASTER BEDROOM 
BEDROOM 2 

-13.0 
o.o 

-13.0 
-13.0 
-13.0 
-13.0 
-13.0 
-13.0 

DISTURBANCE PRESSURES Ill SOIL [Pa] 

VERTICAL SLICE Y• l 
zc Xcl 2 3 l 4 I 5 I 6 I 7 1 ******************* ***** -13., -13.2 

2 ~=~~=~:~::~::::~~~: _ _::::~--~~~:~ ____ ::::~- __ ::::.:_ 
3 -13.3 -13.4 -13.4 -13.4 -13.4 -13.4 -13.4 
4 -13.3 -13.4 -13.4 -13.4 -13.4 -13.4 -13.4 
5 -13.3 -13.4 -13.4 -13.4 -13.4 -13.4 -13 . 4 
6 -13.3 -13.4 -13 . 4 -13.4 -13.4 -13.4 -13.4 
7 -13.3 -13.4 -13.4 -13.4 -13.4 -13.4 -13.4 
8 -13.3 -13.4 -13.4 -13.4 -13.4 -13.4 -13.4 

--------- --- -- --~-- ----- - --------- -- -- -- -- ---------9 -8.1 -7.5 -6.7 -6.6 -6.6 -6.5 -6.2 
10 -4.6 -4.3 -4.0 -4.0 -4.0 -4.0 -3.9 

VERTICAL SLICE Y• 2 
Z= X•l 2 3 I 4 I 5 I 6 I 7 1 ••••••••••••••••••• ***** -13.4 -13.2 

2 ••••••••••••••••••• -13.4 ••••• -13.4 -13 . 3 
------------------------------------------- --------

3 - 13.4 -13.4 -13.4 -13.4 - 13.4 -13.4 -13.4 
4 - 13.4 -13.4 -13.4 -13.4 - 13.4 -13.4 -13.4 
5 - 13.4 -13.4 -13.4 -13.4 · 13 . 4 -13.4 -13.4 
6 - 13.4 -13.4 -13.4 -13.4 - 13.4 -13.4 -13.4 
7 - 13.4 -13.4 -13.4 -13.4 - 13.4 -13.( -13.4 
8 - 13.4 -13.4 -13.4 -13.4 - 13.4 -13.4 -13.4 

9 
10 

-7.4 
-4.2 

- 6.9 -6.l 
- 3.9 -3.7 

-6.l - 6.0 -5.9 -5.7 
-3.6 - 3.6 -3.6 -3.5 

Z= '1~I1CAL S~ICE Y= /I 4 I 5 I 6 I 7 
1 ····· ~ ······- ·· ···· ••••• -13 .4 - 13~2 
2 ::::::::::::::::::: ___ :: ~~~ -- ::::: ___ ::~: ~ - --=~~:~ -
3 -13.4 -13.4 -1 3.4 -13.4 - 13.4 -13.4 -13.4 
4 -13.4 -13.4 -1 3.4 -13.4 - 13.4 -13 . 4 -13.4 
5 -13.4 -13.4 -1 3.4 -13. 4 - 13.4 -13.4 - 13., 
6 -13.4 -13.4 -1 3 . 4 -13.4 - 13 . 4 -1 3. 4 - 13.4 
7 -13.4 -13.4 -1 3.4 -13 ., - 13.4 -1 3 .4 - 13.4 
8 -13.4 -13.4 -13.4 -13.4 - 13.4 -13.4 -13.4 

9 
10 

Z= 
1 
2 

3 
4 
5 
6 
7 
8 

9 
10 

-6.2 -5.8 -5.2 -5.1 -5.l -5.0 -4.8 
-3.7 -3.5 - 3.3 - 3.3 -3.2 -3.2 -3.l 

VERTICAL SLICE Y= 4 
X=l 2 3 4 I 5 I 6 I 7 ••••• -13.4 - 13.l 
-13.4 -13.4 -13.4 -13.4 ••••• -13.4 -13.2 

------------------------------------- ------ --------
-13. 4 -13.4 -13.4 -13.4 -13.4 -13.4 -13.4 
-13.4 -13.4 -13.4 -13.4 -13.4 -13.4 -13.4 
-13.4 -13.4 -13.4 -13.4 -13.4 -13.4 -13.4 
-13 . 4 -13.4 -13.4 - 13.4 -13.4 -13.4 -13.4 
-13 . 4 -13.4 -13., -13.4 -13.4 -13.4 -13 . 4 
-13 . 4 -13.4 -13.4 -13 .4 -13.4 -13.4 -13.4 

-6. l -5. 7 -5.l -5. l -5.0 -4.9 -4.7 
-3.6 -3.5 -3.2 -3.2 -3.2 -3.2 -3.1 

VERTICAL SLICE Y• 5 
Z• X•l 2 3 4 5 I 6 I 7 

l •************••··················· -13.4 -lJ.l 
2 :::::::::::::::::::::::::::::::::: ___ ::~:~- __ ::~:~-
3 -13.4 -13.4 -13.4 -13.4 -13.4 -13.4 -13.4 
4 -13.4 -13.4 -13.4 -13.4 -13.4 -13.4 -13.4 
5 -13.4 -13.4 -13.4 -13.4 -13.4 -13.4 - 13.4 
6 -13.4 -13.4 -13.4 -13.4 -13.4 -13.4 - 13.4 
7 -13.4 -13.4 -13.4 -13.4 -13.4 -13.4 -13.4 
8 -13.4 -13.4 -13.4 -13.4 -13.4 -13.4 - 13.4 

9 
10 

-6.0 -5.6 -5 . l 
-3.6 -3.4 -3 . 2 

VERTICAL SLICE Y• 6 

-5.0 -4.9 -4.9 -4.7 
-3.2 -3.2 - 3.2 -3.1 

z- X•l 2 3 4 5 6 I 7 
1 -13.4 -13.4 -13.4 -13.4 -13.4 -13.4 -13.l 

2 _: :~: ~ --= =~: ~ --= =~: ~ --== ~:~ - -==~:~---==~:~- --==~:~-3 -13.4 -13.4 -13.4 -13.4 -13.4 -13.4 -13.4 
4 -13.4 -13.4 -13.4 -13.4 -13.4 -13.4 -13.4 
5 -13.4 -13.4 -13.4 -13.4 -13.4 - 13 . 4 -13 . 4 
6 -13.4 -13.4 -13.4 -13.4 -13.4 - 13.4 -13.4 
7 -13.4 -13.4 -13.4 -13.4 -13.4 - 13.4 -13.4 
8 -13.4 -13.4 -13.4 -13.4 -13.4 -13.4 -13.4 

9 
10 

-5.9 
-3.6 

-5.5 -5.0 
-3.4 -3.2 

-4.9 -4.9 -4.8 -4.6 
-3.2 -3.1 -3.1 -3.l 

8 
-0.4 
-1.2 

-1.5 
-1.5 
-1.5 
-1.5 
-1.5 
-1.5 

-3.0 
-2.9 

8 
-0.3 
-1. 2 

-1. 4 
-1. 4 
-1. 4 
-1. 4 
-1. 4 
-1. 4 

-2 . 7 
-2.7 

8 
-0.3 
-1. 0 

-1. 2 
-1. 2 
-1. 2 
-1.2 
-1. 2 
-1. 2 

-2. 3 
-2. 5 

8 
-0.3 
-1.0 

-l. 2 
-1. 2 
-1. 2 
-1. 2 
-1. 2 
-1. 2 

-2.3 
-2.4 

8 
-0.3 
-1.0 

-1.2 
-1.2 
-1.2 
-1.2 
-1.2 
-1.2 

-2.3 
-2.4 

8 
-0.3 
-1.0 

-1. l 
-1.l 
-1.1 
-1. 2 
-1.2 
-1.2 

-2.3 
-2.4 
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g 
0.1 

-0.2 

-0.3 
-0.3 
-0.3 
-0.3 
-0.3 
-0.3 

-1.3 
-1.9 

9 
0.1 

-0.1 

-0.3 
-0.3 
-0.3 
-0.3 
-0.3 
-0.3 

-l. 2 
-1. 8 

9 
0. 1 

-0 .1 

-0.2 
-0.2 
-0.2 
-0.2 
-0.2 
-0 .3 

-1.1 
-1. 7 

9 
0 .1 

-0. 1 

-0.2 
-0.2 
-0.2 
-0.2 
-0.2 
-0.2 

-1. l 
-1. 7 

g 
0.1 

-0.1 

-0.2 
-0.2 
-0.2 
-0.2 
-0.2 
-0.2 

-1.1 
-1. 7 

9 
0.1 

- 0.1 

- 0.2 
- 0.2 
- 0 . 2 
- 0.2 
- 0.2 
- 0.2 

-1. 1 
- 1.7 
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VERTICAL SLICE Y• 7 
Z• X•l 2 3 4 5 6 7 8 9 

1 -13.2 -13.2 -13.2 -13.1 -13.1 -13.1 -13.0 -0.2 0.1 
2 -13.3 -13.3 -13.2 -13.2 -13.2 -13.2 -13.1 -0.9 -0.1 

----------------------------------------------------3 -13.4 -13.4 -13.4 -13.4 •13.4 •13.4 -13.4 •1.1 -0.2 
4 -13.4 -13 .4 -13.4 -13.4 -13. 4 -13.4 -13 . , -1.1 -0.2 
5 -13.4 -13.4 -13.4 -13,, -13,, -13.4 -13.4 -1.1 -0.2 
6 -13.4 -13.4 -13., -13.4 -13., -13.4 -13 . 4 -1.1 -0.2 
7 -13.4 -13., -13.4 -13.4 -13.4 -13 . , -13.4 -1.1 -0.2 
8 -13., -13.4 -13.4 -13., -13., -13., -13., ·-1.1 -0.2 

------------------------------------------~---------9 -5.7 - 5.3 _,.e . ,.7 _,.7 .,.6 -4., -2.2 -1.0 
10 -3.5 - 3 .J -3.1 -3.1 -3.1 -3.1 -J·.o -2.4 -1.6 

VERTICAL SLICE Y• 8 
Z• X•l 2 3 4 5 6 7 8 9 

l -0.3 -0.3 -0.3 -0.3 -0.3 -0.3 -0.2 0.1 0.2 
2 -1.1 -1.1 -1.0 -1.0 -1.0 -0.9 -0.9 -0.2 o.o 
3 -1.3 -1.3 -1.2 -1.1 -1.1 -1.1 -1. l -o., -0.1 
4 -1.3 -1.3 -1.2 -1.1 -1.1 -1.1 -1.1 -0.4 -0.1 
5 -1.4 -1.3 -1.2 -1.2 -1.1 -1.1 -1. l -0.4 -0.1 
6 -1., -1.3 -1.2 -1.2 -1.1 -1. l -1.1 -0.4 -0.1 
7 -1., -1.3 -1.2 -1.2 -1.2 -1. l -1.1 -0.4 -0.1 
8 -1., -1. 3 -1.2 -1.2 -1.2 -1.2 -1. l -0.4 -0.1 
9 -2.6 -2.5 -2.3 -2.2 -2.2 -2.2 -2.1 -1., -0.8 

10 -2.6 -2.4 -2.3 -2.3 -2.3 -2.3 -2.3 -1.9 -1., 

VERTICAL SLICE Y• 9 
Z• X•l 2 3 4 5 6 7 8 9 

1 0.1 0.1 0.1 O.l 0.1 0.1 0.1 0 . 2 0 . 2 
2 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 o.o o . o 
3 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.1 o.o 
4 -0.2 -0.2 -0.2 -0.2 -c..2 -0.2 -0.2 -0.1 o.o 
5 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0 . 1 o.o 
6 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.1 o.o 
7 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.1 o.o 
8 -0.3 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0 . 1 o.o 
9 -1.1 -1.0 -1.0 -1.0 -1. 0 -1. 0 -1.0 -o . e - 0 . 6 

10 -1. 6 -1. 6 -1. 5 -1.5 -1. 5 -1.5 -1.5 -1. 4 - 1.1 
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Figure E.12. Predicted disturbance pressures· Case 12. 
Subslab depressurization, 20 mm separation, low flow rate, soil air barrier. 

ZONE PRESSURE (Pa] -------------------------------BASEMENT 
OUTDOORS 
LIVING ROOM 
HALLWAY 
BEDROOM 3 
BATHROOM 
MASTER BEDROOM 
BEDROOM 2 

-13.0 
o.o 

-13.0 
-13.0 
-13.0 
-13.0 
-13.0 
-13.0 

-------------------------------
DIS'l'URBANCE PRESSURES Il'i SOIL [Pa] 

VERTICAL SLICE Y• 1 

Z• X•l 2 3 l • l 5 1 6 I 7 1 ******************* ***** -14.3 -1•.2 
2 ::::::::::::::::::: --=~~:~- ::::: --=~~:~- --=~~:~-
3 -26.1 -18.5 -14.9 -13.7 -14.5 -14.3 -14.4 
4 -26.l -18.5 -14.9 -13.9 -14.5 -14.3 -14.4 
5 -26.l -18.5 -14.9 -14.2 -14.5 -1'.3 -14.4 
6 -26.l -18.5 -1'.9 -1'.5 -1'.5 -1'.4 -U.4 
7 -26.l -18.5 - 14.9 -14. 7 -14.5 -14.4 -14.4 
8 -26.l -18.5 -14.9 -14. 7 -14.5 -u.4 -14.4 

---------------- ------------------------------------9 -12.2 -10.5 -9.l -8.9 -8.8 -e . 6 -8.3 
10 -6.3 -5.9 -5.4 -5.4 -5.4 -5 . 3 -5.2 

VERTICAL SLICE Y= 2 
Z= X=l 2 3 I 4 I 5 I 6 I 7 l ******************* ***** -14.2 - 14.1 

2 ·················~· - 13.4 ***** -14.2 -14.1 ---------------------- --------------------- --------
3 -16.B -15 . 2 -14 . 1 - 13 . 5 -14.l -14.i - 14 .l 
4 -16.B -15 . 2 -14.1 - 13 . 7 -14. 1 -14.2 - 14 . 1 
5 -16.B -15.2 -14.1 - 13. B -14 . 1 -14.2 - 14. l 
6 -16.B -15 . 2 -14 . 1 - 14.0 - 14 .l -14.2 - 14 .1 
7 -16.B -15.2 -14 . l - 14.1 -14 .l -14.1 - 14. l 
e -16.8 -15.2 -14.2 -14 .1 -14 .l -14.1 -14. l 

---------- ------------------------------------------9 -9.6 -8.7 -7.7 -7.6 -7. 5 -7.3 -7.0 
10 -5.5 -5.2 -4.8 -4.8 - 4.7 - 4.7 - 4 .6 

VERTICAL SLICE Y= 3 
Z= X= l 2 3 I 4 I 5 I 6 I 7 l **********••******* ··-·· -14.2 -14.0 

2 ··~~··········-~·~· -13.4 ••••• -14.2 -14.0 ---- --------------------------------------- --------
3 -14.2 -13.9 -13.B - 13 . 5 -13.9 -14.2 -14.0 
4 -14.2 -13. 9 -13. 8 -13.6 -13.9 -14.2 -14.0 
5 -14.2 -13.9 - 13. B -13. 7 -13. 9 -1,.2 -H.O 
6 -14.2 -13. 9 -13.B - 13. 8 -13.9 -14.1 -14.0 
7 -14.2 -13.9 -13 . 8 -13. 9 -13.9 -14. 0 -14. 0 
8 -14. 2 -13.9 -1 3.B - 13. 9 -13.9 -14.0 -14.0 

------------------------------------------ ----------
9 -7.B -7.1 -6.4 -6.3 -6.2 -6 . l -5.9 

10 -4.8 -4.6 -4.3 -4.2 -4.2 -4.2 -4.1 

VERTICAL SLICE Ye 4 
z~ x~1 2 3 4 

1 

s 

1 

6 

1 

7 
1 ••••• - 14.2 -13.9 
2 -13.4 -13.4 -13.4 -13.4 ••••• -14.2 -14.0 

------------------------------------------- ------- -
3 -13.5 -13.5 -13.5 -13.5 -14 . 0 - 14.2 -14.0 
4 - 13.7 - 13. 6 -13 .6 -13.6 -14. 0 - 14.2 -14.0 
5 - 13.B - 13 . ., -13. 7 -13.7 - 14.0 - 14.2 -14.0 
6 - 14.0 - 13.8 -13 . 8 -13.B -14.0 -14 .1 -14.0 
7 - 14.l - 13.9 -13.8 -13. 9 - 14.0 - 14.0 -14. 0 
B -14.1 - 13.9 -13.9 -13. 9 -14.0 -14.0 -14.0 

----------------------------------------------------9 -7.7 -7.0 -6.3 -6.2 -6.1 -6.0 -5.B 
10 -4.8 -4.5 -4.2 -4.2 -4.2 -4.1 -4.1 

VERTICAL SLICE Ys 5 
Zs Xe 1 2 3 4 5 I 6 I 7 1 ****•***************************** -14.2 - 13.9 

2 ~~:::::::::::::::::~~:::::::~:~::: ___ ::~:~ - --= ~~:~-
3 -14.0 -13.B ~13.9 -13.9 -14 . 0 -14.2 - 14.0 
4 -14.0 -13.B -13.9 -13.9 -14.0 -14.2 - 14. 0 
5 -14.0 -13.B -13.9 -13.9 -14.0 -14.2 -14.0 
6 -14.0 -13.B -13. 9 -13.9 -14.0 -14.l - 14.0 
7 -14. 0 -13.B -13.9 -13. 9 -14.0 -14.0 - 14.0 
8 -14.0 -13.8 -13.9 -13.9 -14 .o -14.0 - 14.0 

----------------------------------------------------9 -7.6 -6.9 -6.2 -6.l -6.0 -5.9 -5.7 
10 -4.7 -4.5 -4.2 -4.2 -4.1 -4.1 -4.0 

VERTICAL SLICE ys 6 
zc Xcl 2 3 4 5 6 I 7 

l -13.9 -13.9 -13.9 -13.9 -13.9 -13.9 -13.B 
2 -=~~:? __ ::::? __ ::::? __ ::::? __ :~::? ___ ::::? ___ ::::?_ 
3 -13.9 -13.9 -13.9 -13.9 -13.9 -13.9 - 14.0 
4 -13 . 9 -13.9 -13.9 - 13. 9 -13.9 -13.9 - 14. 0 
5 -13.9 -13.9 -13.9 - 13.9 -13.9 -13.9 - 14.0 
6 -13.9 -13.9 -13.9 - 13. 9 -13.9 -14.0 - 14. 0 
7 -14.0 -13.9 -13.9 - 13. 9 -13.9 -14 .o · 14.0 
e -14.0 -13.9 -13.9 - 13.9 -14.0 -14.0 - 14.0 

------------ ------ -- ~------------ --- ----- ------ -----9 -7.4 -6.B -6.1 -6.0 -5.9 -5.B -5.6 
10 -4.7 -4.4 -4.2 -4.l -4.l -4.l -4.0 

8 9 
-0.5 0.1 
-l.5 -0.3 

-1. 8 -0.4 
-l.8 -0.4 
-1.8 -0.5 
-l.8 -0.5 
-1. 9 -0.5 
-1. 9 -0.5 

-3.9 -l.B 
-3.9 -2.5 

e 9 
-0.4 0.1 
-1. 4 -0.2 

-1.6 -0.4 
-1. 6 -0.4 
-1. 7 -0.4 
-l. 7 -0.4 
-1. 7 -0.4 
-1. 7 -0.4 

-3.5 -1. 6 
-3.5 -2.4 

B 9 
-0.4 0.1 
-l. 2 -0.2 

-1. 4 -0.3 
-l. 4 -0. 3 
-l. 4 -0. 3 
- l. 4 -0.3 
-1. 5 -0.4 
-l. 5 -0.4 

-3.0 -1. 4 
-3.2 -2.2 

e 9 
-0.3 0.1 
-l. 2 -0.2 

-l. 4 -o . 3 
-l. 4 -0.3 
-l. 4 -0.3 
-1. 4 -0.3 
-1. 4 -0.4 
-1. 5 -0.4 

-2.9 -1. 4 
-3.2 -2.2 

8 9 
-0.3 0.1 
-1. 2 -0.2 

-1. 4 -0.3 
-1. 4 -0.3 
-1. 4 -0.3 
-1. 4 -0.3 
-1. 4 -0.4 
-1. 4 -0.4 

-2.9 -1.4 
-3.2 -2.2 

8 9 
-0.3 0.1 
-1. l -0.2 

-1. 4 -0.3 
-1. 4 -0.3 
-1. 4 -0.3 
-1. 4 -0 . 3 
-1. 4 -0.3 
-1. 4 -0.4 

-2.9 -1.4 
-3.1 -2.2 
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VERTICAL SLICE Y= 7 
Z= X=l 2 3 4 5 6 7 B 9 

1 -13.B -13.B -13. 7 -13.7 -13.7 -13.7 -13.6 -0.3 0 . 1 
2 -13.B -13.B -13.B -13.B -13.B -13.8 -13.B -1.1 -0.2 

--.. ---------------------------------------------------
3 -13.9 -13.9 -13.9 -13.9 -13.9 -14.0 -14.0 -1.3 -0.3 
4 -13.9 -13.9 -13.9 -13.9 -13.9 -14.0 -14.0 -l. 3 -0.3 
5 -13.9 -13.9 -13. 9 -13.9 -13.9 -14.0 -14.0 -l. 3 -0.3 
6 -13.9 -13.9 -13.9 -13.9 -13 .9 -14.0 -14.0 -1.3 -0.3 
7 -13.9 -13.9 -13.9 -13.9 -13.9 -14.0 -14.0 -1.3 -0.3 
8 -1'.!l -13.~ •1!1.!l -13.!I -13.!I -u.o -u.e -1.4 -0.4 

----------------------------------------------------9 -7.1 -6.5 - 5.8 -5.B -5.7 -5.6 -5.4 -2.8 -1.4 
10 -4.6 -4.3 - 4.1 -4.0 -4.0 -4.0 -3.~ -3.1 -2.2 

VERTICAL SLICE Y• B 
Z• X• l 2 3 4 s 6 7 B 9 

1 -0.4 -0.4 -0.3 -0.3 -0.3 -0.3 -0.3 0.1 0.1 
2 -1.3 -1.3 -1.1 -1.1 -1.1 -1.1 -1.1 -0.3 -0.1 
3 -1.6 -l. 5 -1.4 -1.3 -l. 3 -1.3 -1.3 -0.5 -0.2 
4 -1.6 -1.5 -1.4 -1. 4 -1.3 -1.3 -1.3 -0.5 -0.2 
5 -1.6 -1.5 -1. 4 -1.4 -1.3 -1.3 -1.3 -0.5 -0.2 
6 -1.6 -1.5 -1.4 -1.4 -1.3 -1.3 -1.3 -0.5 -0.2 
7 -1.6 -1.5 -1.4 -1.4 -1.4 -1.3 -1.3 -0.5 -0.2 
8 -1.6 -1.6 -1.4 -1. 4 -1.4 -1.4 -1.3 -o.s -0.2 
9 -3.3 -3.1 -2.8 -2.8 -2.7 -2.7 -2.6 -1.e -1.1 

10 -3.3 -3.2 -3.0 -3.0 -3.0 -3.0 -2.9 -2.5 -1.9 

VERTICAL SLICE Y• 9 
Z= X=l 2 3 4 5 6 7 B 9 

1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 
2 -0.2 -0.2 -0.2 -0.2 -0.1 -0.1 -0.1 -0.1 o.o 
3 -0.3 -0.3 -0.J -0.3 -0.3 . o. 3 -0.3 -0.2 -0.1 
4 -0.3 -0.3 -0.3 -0 . 3 -0.3 -0.3 -0 . 3 -0.2 -0.l 
5 -0.3 -0.3 -0.3 -0 . 3 -0 . 3 -0.3 -0.3 -0.2 -0.l 
6 -0.3 -0.3 -0.3 -0.3 -0.3 -0.3 -0.3 -0.2 -0.1 
7 -0.4 -0.3 -0.3 -0.3 -o. 3 -0.3 -0.3 -0.2 -0.1 
8 -0.4 -0.3 -0.3 -0.3 -0.3 -0.3 -0 . 3 -0.2 -0.1 
9 -1. 4 -l. 3 -l. 3 -l. 3 -l. 3 -1.3 -1. 2 -1.0 -0.B 

10 -2.l -2.1 -2.0 -2.0 -2.0 -2.0 -2.0 -1.8 -1. 5 
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. Figure E.13. Predicted disturbance pressures • Case 13. 
Subslab pressurization, 20 mm separation, low flow rate, soil air barrier. 

ZONE PRESS\IRE [Pa] 
-------------------------------BASEMENT 
OUTDOORS 
LIVING ROOM 
HALLWAY 
BEDROOM 3 
BATHROOM 
MASTER BEDROOM 
BEDROOM 2 

-5.3 
o.o 

-5.3 
-5.3 
-5.3 
-5.3 
-5.3 
-5.3 

DISTllRBANCE PRESSURES IR SOIL (Pa] 

VERTICAL SLICE Ye 1 

Z= X=l 2 3 I ' 1 5 I 6 I 7 1 ••••••••••••••••••• ••••• -3.5 -3.5 
2 ******************* -5.3 ***** -J.5 -J., 

---------------------------- -------------- --------3 23.6 6.1 -2.1 _,.9 -3.1 -3.5 -3.2 
' 23.6 6.1 -2.1 _,.3 -3.l -3.4 -3.2 
5 23.6 6.1 -2.1 -3.7 -3.l -3.4 -3.2 
6 23.6 6.1 -2 . 1 -3.0 -3.1 -3.3 -3.2 
7 23.6 6.1 -2 . 0 -2.6 -3.0 -3.2 -3.2 
e 23.6 6.1 -2.0 -2.5 -3.o -3.l -3.2 

9 
10 

6.1 
2.0 

3.7 
1. B 

2.6 
1.6 

2.6 
1.6 

2.5 
1.6 

2.4 
1.5 

2.2 
1. 5 

Z= ~~IICAL S~ICE Y•321 4 l 5 I 6 I 7 
l ··················* ••••. -3.6 -3.6 
2 :::~::: :::::::::::: __ __ :::~- ::::: ____ :::~- ---=~:~-
3 2.4 - 1 . 3 -3.B -5.2 -4.0 -3.6 -3.8 
4 2.4 - 1.3 -3.8 -4.9 -4.0 -3.7 -3.8 
5 2.4 - 1 . 3 -3.B -4.5 -4.0 -3.7 -3 . B 
6 2.4 -1.3 -3.8 -4.1 -4.0 -3.B -3.B 
7 2.4 - 1.3 -3.8 -3.9 -3.9 -3.8 -3.8 
B 2.4 - 1 . 3 -3.B -3.9 -3.9 -3.9 -3.8 

9 
10 

2. 1 
1. 4 

1. 3 
1. 3 

1. 0 
1. 2 

VERTICAL SLICE Y= 3 

1. 0 
1.2 

0.9 
l. 2 

0.9 
1.2 

0.9 
1.1 

Z= X= 1 2 3 I 4 I 5 I 6 I 7 1 ·· ····~~-·········· • •••• - 3.6 - 3.7 
2 ::::::::::::::::: : : __ __ : : :: __ : :::: ____ :~:~- ___ : ::~ -
3 -3.6 -4.4 -4.6 - 5.J -4.3 -3 . 7 -4 .0 
4 -3.8 _, , 4 -4.6 - 5.1 -4.3 - 3.7 -4.0 
5 -3.8 - 4 . 4 -4 . 6 -4.8 -4.3 -3 .6 -4 .0 
6 -3.8 _, , 4 -4 .6 -4 . 6 -4.3 -3.9 -4 .0 
7 -3.8 - 4.4 - 4 .5 -4.4 -4.3 -4.1 -4.0 
0 -3.7 - 4.3 - 4 .5 -4.4 -4.3 -4.l -4.0 

9 
10 

Z= 
1 
2 

3 
4 
5 
6 
7 
8 

9 
10 

1. 2 
l. 2 

0.0 
1.1 

0 . 6 
1. 0 

VERTICAL SLICE Y~ 4 

0.6 
1. 0 

0.6 
l. 0 

0.6 
1.0 

0.6 
1. 0 

X=l 2 3 4 I 5 I 6 I 7 ••••• - 3.6 -3.7 
-5.5 -5.5 -5.5 -5.5 ••••• - 3.6 -3.B 

---- ----------------------------------- ---- --------
-5. 2 -5.3 -5.4 -5.3 -4 . 2 - 3.7 -4.l 
-4.9 -5.1 -5.1 -5.1 -4.2 - 3.7 -4.1 
-4.6 -4.9 -4.9 -4.B -4.2 - 3.B -4.1 
-4.2 -4.6 -4.7 -4.5 -4 . 2 - 3.9 -4.1 
-4.0 _, , 5 -4.5 -4.4 -4.2 - 4.1 -4.1 
-4.0 -4.4 -4.5 -4.4 -4.2 - 4.1 -4.l 

1.1 
1. 2 

0.7 
l. l 

0.6 
l.O 

VERTICAL SLICE Y• 5 

0.6 
l.O 

0.6 
1. 0 

0.6 
l.O 

0.5 
1. 0 

Z= X= 1 2 3 4 5 I 6 I 7 1 •••••••••••••••••••••••••••••••••• -3.6 -3.8 

2 ::::::::::::::::~:::::::::::::::~: ____ :::~- --- =~:!_ 
3 -4.2 -4.5 -4.5 -4.3 -4.2 -3 .7 -4.1 
4 -4.2 -4.5 -4.5 -4.3 -4.2 -3 . 7 -4.1 
5 -4.2 -4 . 5 -4.5 -4.3 -4.2 -3.B -4.l 
6 -4 . 2 -4.5 -4.5 -4.3 -4.2 -3.9 -4.1 
7 -4.2 -4 . 5 -4.5 -4.3 -4.2 -4.l -4.l 
B -4 . 2 -4.5 -4.4 -4.3 -4.2 -4.1 -4.1 

9 
10 

Z• 
1 
2 

3 
4 
5 
6 
7 
B 

9 
10 

1.1 
1. 2 

0.7 
l.1 

0.6 
l.O 

VERTICAL SLICE Y• 6 

0.6 
1.0 

0.5 
l.O 

0.5 
1.0 

0.5 
1.0 

x~1 2 3 4 5 6 I , 
-4.4 -4.4 -4.4 -4.4 -4.4 -4.4 -3.8 

- - =~.:~ --- =~.:~---=~.:~--- =~.:~---=~.:~-- -- =~.:~ - ---=~.:~-
-4. 3 -4 . 4 -4.4 -4.4 -4.3 -4.3 -4.1 
-4.3 - 4.4 -4.4 -4 . 4 -4.3 -4.3 -4.1 
-4.3 - 4.4 - 4.4 -4.3 -4.3 -4.3 -4.l 
-4 . 3 -4.4 - 4.4 -4.3 -4.3 -4.2 -4.l 
-4.3 -4.5 -4.4 -4.3 -4.3 -4.2 -4.l 
-4.2 -4.5 -4.4 -4.3 -4.2 -4.2 -4.l 

----------------------------------------------------1.0 0.7 0.5 0.5 o.s o.s 0.5 
l.l 1 . 1 1.0 1.0 1.0 1.0 1.0 

B 9 
0.2 0.3 
0.2 0.3 

0.3 0.3 
0.3 0.3 
0.3 0.3 
0.3 0.3 
0.3 0.3 
0.3 0.4 

0.9 0.5 
1.0 0.7 

8 9 
0.2 0.3 
0.1 0.3 

0.2 0.3 
0.2 0.3 
0 . 2 0.3 
0.2 0.3 
0.2 0.3 
0.2 0.3 

0.6 0.5 
0.9 0.7 

B 9 
0.2 0.3 
0.1 0.3 

0.2 0.3 
0.2 0.3 
0.2 0.3 
0.2 0.3 
0.2 0.3 
0.2 0.3 

0.6 0.5 
0.0 0.6 

B 9 
0.2 0.3 
0.1 0.3 

0.2 0.3 
0.2 0.3 
0.2 0.3 
0.2 0.3 
0.2 0.3 
0.2 0.3 

0.5 0.5 
o.e 0.6 

B 9 
0.2 0.3 
0.1 0.3 

0.2 0.3 
0.2 0.3 
0.2 0.3 
0.2 0.3 
0.2 0.3 
0.2 0.3 

0.5 0.5 
o.e 0.6 

8 9 
0.2 0.3 
0.1 0.3 

0.2 0.3 
0.2 0.3 
0.2 0.3 
0.2 0.3 
0.2 0.3 
0.2 0.3 

o.s o.s 
0.8 0.6 
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VERTICAL SLICE Y• 7 
Z• Xcl 2 3 ' 5 6 7 e 9 

1 -•.3 -4.3 -•.2 -•.2 -4.1 -•.1 -3.9 0.2 0.3 
2 -4.3 -4.3 -4.2 -4.2 -•.2 -•.1 -4.0 0.1 0.3 

----------------------------------------------------3 -•.3 -•.4 -4.3 -•.3 -4.l -•.:z -•.:Z o.z 0.3 
4 -4.3 -4., -•.3 -•.3 -•.3 -4.2 -4.2 0.2 0.3 
5 -•.3 -•.4 -•.3 -•.3 -4.3 -•.2 -•.2 0.2 0.3 
6 -•.3 -··· -•.3 -•.3 -•.3 -•.2 -•.2 0.2 0.3 
7 -4.3 -4 •• -•.3 -4.3 -4.3 -•.2 -•.2 0.2 0.3 
e -4.3 -4.• -•.3 -•.3 -4.3 -4.2 -4.2 0.2 0.3 

----------------------------------------------------9 0.9 0.6 0.5 0.5 0.5 0.5 0.5 0.5 0.5 
10 1.1 1.0 1.0 1.0 0.9 0.9 0.9 o.e 0.6 

VERTICAL SLICE Y• 8 
Z• X•l 2 3 4 5 6 7 8 9 

1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.3 0.3 
2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.3 0.3 
3 0.1 0 . 1 0.1 0.1 0.1 0.1 0.1 0.3 0.3 
4 O.l 0.1 0.1 0.1 0.1 0.1 0.1 0.3 0.3 
5 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.3 0.3 
6 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.3 0.3 
7 0.1 0 . 1 0.1 0.1 0.1 0.1 0.1 0.3 0.3 
8 0.1 0.1 0.1 0.1 0.1 0.1 0.1 o.3 0.3 
9 0.5 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 

10 0,7 0.7 0.7 0.7 0.7 0.7 0.7 0.6 0.5 

VERTICAL SLICE Y• 9 
Z• X•l 2 3 4 5 6 7 e 9 

1 0. 3 0.3 0.3 0.3 0. 3 0.3 0 . 3 0,3 0. 3 
2 0 .3 0.3 0.3 0.3 0. 3 0.3 0 . 3 0. 3 0. 3 
3 0. 3 0.3 0.3 0.3 0. 3 0.3 0.3 0. 3 0. 3 
4 0. 3 0.3 0.3 0.3 0. 3 0.3 0.3 0. 3 0. 3 
5 o. 3 0.3 0.3 0.3 0. 3 0.3 0.3 0. 3 0. 3 
6 0. 3 0.3 0.3 0.3 0. 3 0.3 0.3 0. 3 0. 3 
7 0. 3 0.3 0.3 0.3 0. 3 0.3 0.3 0.3 0. 3 
e 0. 3 0.3 0.3 0.3 0. 3 0.3 0.3 0. 3 0. 3 
9 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0. 4 

10 0. 5 0.5 0.5 0.5 0. 5 0.5 0.5 0. 5 0. 5 
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Figure E.14. Predicted disturbance pressures • Case 14. 
Subslab depressuriution, 20 mm separation, high flow rate, soiJ air barrier. 

ZONE PRESSURE [Pa} 
-------------------------------BASEMENT 
OUTDOORS 
LIVING ROOM 
HALLWAY 
BEDROOM 3 
BATHROOM 
MAS'l'ER BEDROOM 
BEDROOM 2 

-16 . 3 
o . o 

-16.3 
-16.3 
-16 . 3 
-16 . 3 
-16.3 
-16 . 3 

DISTURBARCE PRESSURES IR SOIL [Pa] 
VERTICAL SLICE Y• 1 

Z• X•l 2 3 l ' I 5 I 6 I 7 1 ••••••••••••••••••• ••••• -18.1 - 18.0 
2 ••••••••••••••••••• -16.9 ••••• -18.1 -18.1 

------------------- ----------------------- --------3 -36.7 -2C.7 -19.1 -17.2 -18.4 -18.l -18.3 
' -36.7 -24.7 -19.1 -17.6 -18.4 -18.2 - 18.3 
5 -36.7 -24.7 -19.1 -18.0 -18.4 -18.2 -18.3 
6 -36.7 -2C.7 -19 . 1 -18.5 -18.4 -18.3 -18.3 
7 -36.7 -2C.7 -19.l -18.7 -18.4 -18.3 - 18.3 
8 -36.7 -24.7 -19 . 2 -18.8 -18.5 -18.C - 18.3 

----------------------------------------------------9 -16.6 -14.l -12.1 -11.9 -11.7 -11.5 -11.0 
10 -8.c -7.9 -7.3 -1.2 -1.2 - 1 . 1 -6.9 

VERTICAL SLICE YE 2 
Z• x~ l 2 3 

1 

4 

1 

5 

1 

e; 

1 

7 
l ••••••••*********** ••••• -1e.1 -17.9 
2 ••••••••••••••••••• -16.8 ••••• -18.1 -17.9 

------------------------------------------- --------
3 -22.2 -19 . 6 -17.9 -17.0 -17.8 -18.0 -17.9 
4 -22.2 -19 . 6 -17.9 -17 . 2 - 17.B -18.0 -17.9 
5 -22.2 -19 . 6 -1 7 .9 -17.4 -17.8 -18.0 -17.9 
6 -22.2 -19.6 -17.9 -17.7 -17.8 -17.9 -17.9 
7 -22.2 -19 . 6 -17.9 -17.8 -17.8 -17.9 -17.9 
0 -22.2 -19 . 6 -17.9 -17.9 -11.e -17.9 -11.9 

9 -12.0 -11.4 -10. 1 -10.0 
10 -7.3 - 6.9 -6.4 -6.4 

-9.8 
-6.3 

-9 . 7 - 9.3 
-6.3 - 6.2 

VERTICAL SLICE Y= 3 
Z= X=l 2 3 4 5 6 7 

l • • • •••••• •••••••••• 
1 1 

..... 

1 

- 18.l I - 17. 7 
2 ••••••••••••••••••• - 16.8 ••••• - 10.1 - 17.7 

------------------- ------------------------ --------
3 -17 . 9 -17 . 5 - 17.4 - 16.9 -17.6 -18 . 0 -17.8 
4 -17.9 -17 . 5 - 11.4 - 11 . 0 -11.6 -18.0 -1 1 .0 
5 -17.9 -17.5 - 17.4 - 17.2 -17.6 - 17.9 -1 7 .8 
6 -17.9 -17.5 - 17.4 - 17.4 -17.6 -17 . 8 -17.8 
7 -18.0 -17.5 - 17.4 - 17.5 -11.6 - 11.1 -11.0 
8 -18.0 -17.5 - 17.4 - 17.5 -17.6 - 17.7 -17.8 

9 - 10.3 
10 -6.4 

-9.4 
-6.1 

-8.4 -8.3 
-5.7 -5.7 

-8 .2 - 0 .0 - 7 . 7 
-5. 6 - 5. 6 -5.5 

Z= 
1 
2 

3 
4 
5 
6 
7 
8 

VERTICAL SLICE Y= 4 
X=l 2 3 4 I 5 I 6 I 7 ••••• -10 . 1 - 17.6 
-16.8 -16.8 -16.7 -16.8 •••• • -18.l - 17.7 

------------------- ----- ----------------- -- ---------16 . 9 -16.9 -16.8 -16.9 -17.6 - 18.0 - 17.7 
-17.2 -17.0 -17.0 -17.0 -17.6 - 18.0 - 17 . 7 
-17.4 -17.2 -17.2 -17 . 2 -17.6 -1 7 . 9 - 17 . 7 
-17.6 -17.4 -17.3 -17.4 -17.6 -17 . 8 - 17.7 
-17.8 -17.5 -17.4 - 17.5 -17.6 -1 7.7 - 17.7 
-17.8 -17.5 -17.5 - 17 . 5 -17.6 - 17 . 7 - 17.7 

9 -10.2 
10 -6.4 

-9.2 -8.3 
-6.0 -5.7 

-8.2 -8.l 
-5.6 -5.6 

-7.9 -7 . 6 
-5.5 -5.4 

VERTICAL SLICE YE 5 
z- x~1 2 3 4 5 

1 

6 

1 

7 
l ••• ••• ••• • ••••• •• ••••••••••••••••• -18.1 - 17.6 

2 :::::: : :: :: :~:::::::::~: ~ :::::::::. __ :~~ : ~- __ : :::~-
3 -17.6 -17.4 -17.5 -17.5 - 17 . 6 -18 . 0 - 17.7 
4 -17.6 -17.4 -17.5 -17.5 - 17.6 -18 . 0 - 17.7 
5 -17.6 -17.C -17.5 -17.5 - 17 . 6 -17 . 9 - 17 . 7 
6 -17.6 -17.4 -17.5 -17.6 - 17 . 6 -11.0 - 11.1 
7 -17.6 -17.4 -17.5 -17.6 - 17 . 6 -17 . 7 - 17.7 
8 -17.7 -17.4 -17.5 -17.6 -17.6 -17 . 7 - 17.7 

9 -10.0 -9.1 -8.1 -8.0 -7.9 
10 -6.3 -6.0 -5.6 -5.6 -5.5 

VERTICAL SLICE YE 6 

-7. 8 
-5.5 

- 7.5 
-5.4 

z- XEl 2 3 4 5 6 I 7 
1 -17.5 -17.5 -17.5 -17 . 5 -17.5 -17.5 -17.5 
2 -=~~:= --= ~~ : : __ ::~: : __ : :~ : = --= ~~ : : ___ : :~:: . __ ::: : ~-
3 -17.5 -17.5 -17.5 -17. 5 -17.5 -17.6 -17.7 
4 -17.6 -17 . 5 -17.5 -17.5 -17.6 -17.6 - 17.7 
5 -17.6 -17 . 5 -17.5 -17. 5 -17.6 -17.6 - 17.7 
6 -17.6 -17.5 -17.S -17.6 -17.6 -17.6 - 17.7 
7 -17.6 -17.5 -17.5 -17.6 -17.6 -17.7 - 17.7 
0 -11.6 -17.5 -17.5 -17.6 -17.6 -11.1 -11.1 

9 -9.8 
10 -6.3 

- e.9 -0.0 -7.9 
- 5.9 -5.6 -5. 5 

-7.8 
-5.5 

-7.7 -7.4 
-5.4 -5.3 

8 9 
-0.7 o.o 
-2.0 -o.c 

-2.4 -0.7 
-2.c -0 . 7 
-2.c -0.7 
-2.5 -0.1 
-2.5 -0.7 
-2.5 -0.1 

-5.3 -2.c 
-5.2 -3.4 

8 9 
-0.6 o.o 
-1.8 -0.4 

-2.2 -0.6 
- 2 . 2 -0.6 
-2.2 -0.6 
-2.2 -0.6 
-2 . 3 -0.6 
-2.3 -0.6 

-4.6 -2.2 
-4.7 -3.2 

8 9 
-0.5 0.1 
-1. 6 -0.3 

-1. 9 -0.5 
-1.9 -0.5 
-1. 9 -0.5 
-1.9 -0.5 
-2.0 -0.5 
-2.0 -0.6 

- 4.0 -2.0 
-4.3 -3.0 

8 9 
-0.5 0 . 1 
-1. 6 -0.3 

-1. 9 -0.5 
-1. 9 -0 . 5 
-1. 9 - 0.5 
-1. 9 -0 . 5 
-1. 9 -0 . 5 
-2 . 0 -0.6 

-3.9 -1. 9 
-4.3 -3.0 

8 9 
-0.5 0.1 
-1.6 -0.3 

-1.9 -0.5 
-1.9 -0.5 
-1.9 -0.5 
-1.9 -0.5 
-1.9 -o.s 
-1.9 -0.6 

-3.9 -1.9 
-4.2 -3.0 

e 9 
-0.5 0 . 1 
-1.5 -0.3 

-i. e -0.5 
-i. e -o.5 
-1. e -0.5 
-1.9 -0.5 
-1.9 -0.5 
-1.9 -0.6 

-3 . 9 -1.9 
-4.2 -2.9 
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VERTICAL SLICE Ye 7 
Z• Xcl 2 3 4 5 6 7 8 9 

l -17.4 -17.4 -17.3 -17.3 -17.3 -17. 3 -17.2 -0.5 0.1 
2 -17.5 -17.4 -17.4 -17.4 -17.4 -17.4 -17.4 -1.5 -0.3 

---------------- ------------------------------------
3 - 17.6 -17.5 -17 . 6 -17.6 -17.6 -17.6 -17 . 7 -1. 8 -o.s 
4 - 17.6 -17.5 -17.6 -17.6 -17.6 -17.6 -17. 7 -1. 8 -0.5 
5 - 17 .6 -17 . 5 -17 . 6 -17.6 -17.6 -17.6 -17.7 -1.e -0.5 
6 - 17 .6 -17 . 5 -17.6 -17.6 -17.6 -17.6 -17.7 -1.8 -0.5 
7 - 17 .6 -17.5 -17.6 -17.6 -17.6 -17.6 -17.7 -1.8 -0.5 
8 ~17 .6 -17. 5 -17 .6 -17 . 6 -17.6 -17.6 -17.7 -1.8 -0.5 

--------------·-------·-----·---------··-----------------
9 -9.4 -8.6 -7.7 -7 .15 -7.5 ~7.4 -7.l -3.7 -1 . 9 

10 -6.l -5.8 -5.4 -5.4 -5.4 -5.3 -5.2 -4.1 -2.9 

VERTICAL SLICE Y• 8 
Z• X•l 2 3 4 5 6 7 8 9 

1 -0.6 -0.6 -0.5 -0.5 -0.5 -0.5 -o.5 o.o 0.1 
2 -1.8 -1. 7 -1.5 -1.5 -1.5 -1.5 -1.4 -0.5 -0.2 
3 -2.1 -2.0 -1.e -1.e -1.8 -1.e -1.7 -0.7 -0.3 
4 -2.1 -2.0 -1.e -1. 8 -1.B -1.8 -1.7 -0.7 -0.3 
5 -2.1 -2.0 -1.e -1.8 -1.e -1.8 -1.7 -0.7 -0.4 
6 -2.1 -2.0 -1.B -1.8 -1.e -1.8 -1.7 -0.7 -0.4 
7 -2.2 -2.0 -1.9 -1.9 -1.e -1.B -1.7 -0.3 -0.4 
8 -2.2 -2.1 -1.9 -1.9 -1.9 -1.8 -1.e -o. -0.4 
9 -4.4 -4.l -3.7 -3.7 -3.7 -3.6 -3.5 -2.4 -1.5 

10 -4.4 -4.2 -4.0 -4.0 -4.0 -4.0 -3.9 -3.3 -2.5 

VERTICAL SLICE Y• 9 
Zc X•l 2 3 4 s 6 7 8 9 

1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 
2 -0.3 -0.3 -0.3 -0.3 -0.3 -0. 3 -0.3 -0.2 -0.1 
3 -0.5 -0.5 -0.4 -0.4 -0.4 -0 . 4 -0.4 -0. 3 -0.2 
4 -0.5 -0.5 -0.4 -0,, -0., -0. ~ -0.4 -0. 3 -0.2 
5 -0.5 -0.5 -0.5 -0.4 -0.4 -0.4 -0.4 -0. 3 -0.2 
6 -0.5 -0.5 -0.5 -0.5 -o.s -0.4 -0.4 -0. 3 -0.2 
7 -0.5 -0.5 -0.5 -0.5 -0.5 -0 .S -o.s -0. 3 -0.2 
8 -0.6 -0. 5 -0.5 -0.5 -0.5 -0 . 5 -o.s -0.4 -0.2 
9 -1. 9 -1. B -1. B -1. 7 -1. 7 -1. 7 -1. 7 -1. 4 -1.1 

10 -2.9 -2.B -2.7 -2.7 -2.7 -2. 7 -2.7 -2.4 -2.0 
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r Figure E.15. Predicted disturbance pressures ·Case 15. 
Subslab pressurization, 20 mm separation, high flow rate, soil air barrier. 

ZONE PRESSURE [Pa] 
-------------------------------BASEMENT -5.3 
OUTDOORS o.o 
LIVING ROOM -5 .3 

r· HALLWAY - !'> . 3 
BEDROOM 3 -5 .3 
BATHROOM - 5 . 3 
MASTER BEDROOM - 5.3 
BEDROOM 2 - 5.3 
---------·· --------------------

r· DISTURBANCE PRESSURES IN SOIL {Pa) 

VERTICAL SLICE Y• l z· x~1 2 3 

1 

4 

1 

5 

1 

6 

1 

7 8 9 
1 ***•*************** ***** -3.0 -2.9 0.2 0.3 
2 •••••••••••••• • • • •• -5.3 ***** -3.0 -2.9 0.4 0.4 --------------·------------------------------ --------
3 30.9 9.o -1.2 -4.7 -2.5 -2.9 -2.6 0 . 5 0.4 
4 30.9 9.0 -1.2 -4.0 -2.5 -2.9 -2.6 0.5 0.4 
5 30.9 9.0 -1.2 -3.2 -2.5 -2.e -2.6 0.5 0.4 
6 30.9 9.0 -1. 2 -2.3 -2.4 -2.7 -2.6 0.5 0.4 
7 30.9 9.0 -1.1 -1.9 -2.4 -2.6 -2.6 0.5 0.4 
8 30.9 9.0 -1. l -1. 7 -2.3 -2.5 -2.6 0.5 0.4 

---------- - -- --- - --- --------~---- - - ----------------
9 8.4 5.4 4.0 3.9 3.7 3.6 3.3 1.4 0.8 

10 3.0 2.6 2.4 2.4 2.3 2.3 2.2 1.6 1.1 

VERTICAL SLICE Y• 2 
Z• X= l 2 3 I 4 I 5 I 6 I 7 B 9 l ••••••••••••••••••• ••••• -3.1 -3.l 0.2 0.3 

2 ••••••••••••••••••• -5.4 ***** -3.1 -3.2 0.3 0.4 ------------------------------------------- --------3 4.4 -o.3 -3.4 -5 . 1 -3.6 -3 . l -3.4 0.3 0.4 
4 4.4 -0.3 -3.4 - 4.7 -3.6 -3 . 2 -3.4 0.3 0.4 
5 4.4 -0.3 -3.4 -4 . 2 -3.6 -3.2 -3.~ 0.3 0.4 
6 4.4 -0.3 -3.4 -3 . B -3.5 -3.3 -3.4 0.3 0.4 
7 4.4 -0.3 -3.4 -3 . 5 -3.5 -3 . 4 -3.4 0.4 0.4 
8 4.4 -0.3 -3.3 -3.4 -3.5 -3.4 -3.4 0.4 0.4 

--------------- -------------------------------------9 3.4 2.4 1. 9 1. e 1. 8 Le 1. 7 1.1 0.7 
10 2.2 2.0 1. 9 i. e i. e l. 8 l. 6 l. 3 l. 0 

VERTICAL SL I CE Y= 3 
Z= X= 1 2 3 I 4 I 5 I 6 I 7 

B 9 
l ••••••••••••••••••• ••••• - 3 .1 -3 .2 0 .2 0.3 
2 • • ••• ••• •••• • •• • • ~• -5.S ***** -3.1 -3.3 0 .2 0.4 

---- ----------------------------- ----- ----- --------
3 -3.3 -4 . 1 -4.3 -5 .3 -3 .9 - 3.2 - 3. 6 0.3 0.4 
4 - 3 .3 -4 . 1 -4.3 -5 . 0 -3 .9 -3 .2 -3.6 0.3 0.4 
5 -3.3 - 4 . 1 -4.3 -4 .7 -3 .9 -3. 3 - 3. 6 0.3 0.4 
6 - 3 .3 -4 .1 -4.3 -4 .3 -3 .9 - 3 . 5 -3 . 6 0.3 0.4 
7 - 3. 3 -4 .0 -4 . ·3 -4 . 1 -3. 9 - 3 . 7 -3.6 0.3 0 . 4 
B - 3 .3 -4 .0 -4 . 2 -4. 1 -3. 9 - 3 .B -3 . 6 0. 3 0.4 

--------------------------------- ---------- -------- -
9 2.1 l.·5 l. 3 1. 3 1. 2 1. 2 1. 2 0.9 0.7 

10 1. 9 1. 7 1. 6 l. 6 l. 6 1. 6 l. 5 1. 2 0.9 

VERTICAL SLICE Y= 4 
Z= X= l 2 3 4 I 5 I 6 I 7 B 9 

1 • • • • • -3 .l -3.3 0.2 0.3 
2 -5.4 -5.5 -5.5 -5.5 • •• •• -3 . 1 -3.4 0.2 0.4 

------------------------------------------- --------3 - 5.2 - 5.3 -5.3 -5.3 -3.9 - 3 . 2 - 3. 7 0.3 0.4 
4 - 4 . B - 5.0 -5.0 -4.9 -3.9 -3.2 -3. 7 0.3 0.4 
5 - 4 . 3 -4.7 - 4.7 -4 . 6 -3.9 -3.3 -3 . 7 0 . 3 0.4 
6 - 3 . 9 -4.3 -4.4 -4 . 3 -3.9 -3.5 -3.7 0 . 3 0 . 4 
7 - 3 . 6 -4.2 -4.2 -4 . l -3.9 -3.7 -3.7 0. 3 0.4 
B -3.6 -4.l -4.2 -4 . l -3.9 -3.8 -3.7 0.3 0.4 

----------------------------------------------------9 . 2. 0 l. 5 1. 3 l. 2 l. 2 l. 2 1.1 0.9 0.7 
10 l.B 1. 7 1.6 l. 6 1.6 1. 5 1. 5 1.2 0.9 

VERTICAL SLICE Y• 5 
Z= X= l 2 3 4 5 I 6 I 7 e 9 

1 ········••************************ -3.1 -3.3 0.2 0.3 
2 ::::~:: : :::::: : : : ~:::::::::::::::: ____ :~:: __ _ _ :::~ - 0.2 0.4 

3 -3.9 -4.2 -4.2 -4.0 -3.9 -3.2 - 3 . 7 0.3 0.4 
4 -3.9 -4.2 -4.2 -4.0 -3.9 -3 . 2 - 3 . 7 0.3 0.4 
5 -3.9 -4.2 -4.2 -4.0 -3.9 -3.3 - 3 . 7 0.3 0.4 
6 -3.9 -4.2 -4.2 -4.0 -3.9 -3.5 - 3 . 7 0.3 0.4 
7 -3.9 -4.2 -4.2 -4.0 -3.9 -3.7 - 3 . 7 0.3 0.4 
e -3.8 -4.2 -4.l -4.0 -3.9 -3.8 - 3.7 0.3 0.4 

----------------------------------------------------9 1.9 l. 4 1.2 1.2 1.2 l. 2 1.1 0.9 0.7 
10 l. 8 1. 7 1.6 1.6 1.5 1.5 1.5 1.2 0.9 

VERTICAL SLICE Y• 6 
z~ Xsl 2 3 4 5 6 I 7 B 9 

l -4.0 -4.0 -4.0 -4.0 -4.0 -4.0 -3.4 0.2 0.3 

2 --=~:~- --=~:~-- - =~:~---=~:~---=~:~----=~:~- ---=~:~- 0.2 0.4 

3 -4.0 -4.l -4.0 -4.0 -4.0 -4.0 -3.7 0.3 0.4 
4 -4.0 -4.l -4.l -4.0 -4.0 -4.0 -3.7 0.3 0.4 
5 -4.0 -4.l -4.l -4.0 -4.0 -3.9 -3.7 0.3 0.4 
6 -4.0 -4.1 -4.1 -4.0 -4.0 -3.9 -3.7 0.3 0.4 
7 -3.9 -4.2 -4.l -4.0 -3.9 -3.B -3.7 0.3 0.4 
8 -3.9 -4.2 -4.l -4.0 -3.9 -3.B -3.7 0.3 0.4 

----------------------------------------------·-----
9 1.9 1.4 1.2 1.2 1.2 1.1 1.1 0.9 0.7 

10 1.8 1.6 1. 5 1.5 1.5 1.5 1. 5 1.2 0.9 
l.; 
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VERTICAL SLICE Y• 7 
Z• X=l 2 3 ' 5 6 7 8 9 

1 _,.o -4.0 -3 . 9 -3.8 -3.8 -3.7 -3.5 0.2 0.3 
2 -4.0 -4.0 -3 . 9 -3.9 -3.9 -3.8 -3.6 0.2 0.3 

------------------ ----------------------- -----------
3 -3.9 -4.1 -4.0 -4.0 -3.9 -3 . 9 - 3.8 0.3 0.4 
4 -3.9 -4.1 -4.0 -4.0 -3.9 -3.9 - 3 . 8 0.3 0.4 
5 -3.9 -4.1 -4.0 -4 . 0 -3.9 -3 . 9 - 3 . 8 0.3 0.4 
6 -3.9 -4.1 -4.0 -4.0 -3 . 9 -3 . 9 - 3.8 0.3 0.4 
7 -3.9 -4.1 -4.0 -4.0 -3.9 -3.9 - J.8 0.3 0.4 
8 -l.9 -4.l -4.0 -4.0 -l.9 -J.9 - l.8 O.J 0.4 

----------------- ----------------------------- --- ---9 1. 7 1. 3 1.1 1.1 1.1 1.1 1.0 0.9 0.6 
10 1. 7 1.6 1.5 1.5 1.5 1.5 1.4 1.2 0.9 

VERTICAL SLICE Y• 8 
Z• X•l 2 3 4 5 6 7 8 9 

1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0. 3 0.3 
2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 
3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.4 0.4 
4 0.2 0.2 0.2 0.2 0.2 0.2 0.2 o., 0.4 
5 0.2 0.2 0.2 0.2 0.2 0.2 0.2 o., 0.4 
6 0.2 0.2 0.2 0.2 0.2 0.2 0.2 o., 0.4 
7 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.4 0.4 
8 0.2 0.2 0.2 0.2 0.2 0.2 0.3 o., 0.4 
g 0.8 o.8 0.7 0.7 0.7 0.7 0.7 0. 7 0.6 

10 1.2 1.1 1.1 1.1 1.1 1.1 1.1 0.9 o.8 

VERTICAL SLICE Y• 9 
Z& X•l 2 3 4 5 6 7 8 g 

1 0.3 0.3 0.3 0. 3 0.3 0.3 0 . 3 0.3 0.3 
2 0.3 0.3 0.3 0. 3 0.3 0.3 0. 3 0.3 0.3 
3 0.4 0.4 0.4 0. 4 0,4 (\. 4 0 . 4 0.3 0.3 
4 0.4 0.4 0.4 0. 4 0.4 0.4 0 . 4 0.3 0.3 
5 0.4 0.4 0.4 0.4 0.4 0.4 0 . 4 0.3 0.3 
6 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.3 0.3 
7 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.3 0.3 
8 0.4 0.4 0.4 0.4 0.4 0.4 0 . 4 0.4 0.3 
9 0.6 0.6 0.6 0. 6 0.6 0.6 0. 6 0.5 0.5 

10 o.8 0.8 0.8 o. e 0.8 0.8 o . e 0.7 0.7 
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Figure F.1. Predicted radon concentrations - Case 1. 
Basement suction, 1 mm separation. 

ZONE CONCENTRATION (pCi/L) 
-------------------------------BASEMENT 
OUTDOORS 
LIVING ROOM 
BALLWllY 
BEDROOM 3 
BATHROOM 
MASTER BEDROOM 
BEDROOM 2 

6.9 
0.2 
3.1 
0.2 
0.2 
0.2 
0.2 
0.2 

RADON CONCENTRATIONS IN SOIL [pCi/LJ 

VERTICAL SLICE Y• l 
z~ x=1 2 3 

1 

' 

1 

s 

1 

6 

1 

1 
1 • • • ••••••• • •••••••• ***** 0.6 152.2 
2 ············· ·~ · · ·· 109.5 ••••• 1.4 361.l ------------------------------------------- --------3 2018-8 2014-1 324 . 2 110.J 1.8 1.4 183.8 
4 2018.9 2014.2 318.2 99.9 2.2 1.4 171.7 
5 2019.2 2014.5 307.2 89.4 4.9 1.6 166.9 
6 2020.5 2015.9 292 . 7 73.6 31.9 65.5 169.8 
7 2025.4 2021.4 269.2 123 . 7 117.0 173.7 181.2 
8 2039.2 2036-8 304.6 229.0 228.l 240.0 240.3 

9 2658.3 2658.2 2656.2 2656.l 2656 . 1 2656.2 
10 2659.1 2659.1 2659.1 2659.l 2659.l 2659.1 

2656.4 
2659.l 

VERTICAL SLICE Ys 2 
Z= X= l 2 3 I 4 I 5 I 6 I 7 1 ******************* ***** 0.6 152.8 

2 ••••••••••••••••••• 100.3 ••••• 1.4 363.l 
----- -------------------------------------- --------

3 2051.0 1958.9 285.l l00.9 1 . 8 1 . 4 186.4 
4 2051.1 1959.0 280.8 93.3 2.3 1 . 5 174.5 
5 2051.4 1959.4 273.1 85.9 5.3 1.6 170.3 
6 2052.8 1960.7 263.2 77.4 35.8 70 . 5 173.7 
7 2058.0 1966.l 247.9 135 . 8 129 .1 180.2 187.2 
8 2072.9 1981 . 8 288.8 245.9 24 5.3 254 . 9 255 . 2 

9 2658.3 2658.0 2656.l 2656 . l 2656. 1 2656.3 
10 2659.1 2659.1 2659.l 2659.l 2659 .l 2659.1 

2656.4 
2659.1 

z= ~~p cAL s~ ICE Y= 331 4 I 5 I 6 I 7 
l •••• • •••••••••••••• ••••• 0. 6 154.7 
2 • ••••• • ••• •• ••• • • •• 63.7 ••••• 1. 7 368.4 

-------------------------------- ----------- - -- -- ---
3 311.8 233.5 173.2 63 . 9 2. 4 1.7 19 1 . 4 
4 307. 0 232.3 173 . 3 61.3 ·J . 3 1.7 l8C. O 
5 298 .l 230.3 173.4 59.6 7. 7 1.9 177 . l 
6 286 . 5 227.9 173.4 63 . l 42.4 78 . B 165.3 
7 267. 3 225 . 3 174 . 6 117 . ) 112.9 216 . 8 225 . 1 
8 307. 9 278.8 228 . 3 219 .2 221 . 0 348.7 349.7 

9 2656.l 2656.1 2656.l 2656 . 2 2656 . 2 2656.3 
10 2659.l 2659.l 2659.l 2659 . 1 2659.l 2659.1 

2656.6 
2659.l 

Z= 
l 
2 

) 
4 
5 
6 
7 
8 

VERTI CAL SLICE Y= 4 
X= l 2 3 4 I 5 I 6 I 7 ••••• 0 . 7 155.4 
106.7 87.8 64.1 3.4 • •••• 1.8 371.5 

------- ------------------------------------ --------107 .4 88.3 64.3 3 . 4 1.9 l.8 189.l 
98.0 84.l 61.7 4.0 2.0 1.8 177.3 
88.4 80.6 59 .8 4 . 9 2.1 2.0 175 . 4 
74.6 80.6 62. 7 8 . 3 3.7 44.7 200.7 

127.3 147.9 118.6 31 . 5 29.0 237.0 268.2 
236.4 263.0 225 . 6 124 . 7 124.0 408.2 414.7 

9 2656.l 2656.1 2656.2 2656.2 2656.2 2656.4 
10 2659.l 2659.l 2659.1 2659.l 2659.l 2659. l 

2656.7 
2659.l 

VERTICAL SLICE ys 5 
Z• X= l 2 3 4 5 I 6 I 7 

l · ·· ······ · · · ···-·~····· ··········· 0.7 156.0 
2 :~:~:~: : :~:::: :::::::::~::::::::: ~ _____ ::~- -- =~ ~: :_ 
3 l.8 1.9 2.4 1.9 2 . 0 l.9 189.6 
4 2 . 2 2 . 4 J.2 2.0 2.0 2.0 177.8 
5 5.0 5.8 7 . 4 2.1 2.0 2.1 176.2 
6 32.9 39.7 40.9 3.5 2.7 3.1 203.3 
7 120.4 141.2 113.9 28.9 26.9 213.3 271.8 
8 235.5 262.6 227.7 124.0 121 . 4 406.0 418.7 

---------------------------------- ------------------9 2656.l 2656.2 2656.2 2656 . 3 2656.3 2656.5 2656.7 
10 2659.l 2659.l 2659.l 2659.l 2659.l 2659.l 2659 . l 

VERTICAL SLICE Y• 6 
z· x~ 1 2 3 4 5 6 

1 

1 
1 0.6 0.6 0.6 0.7 0.7 1.0 166.3 
2 l.4 l.5 1.7 1.8 1.9 2.9 424.7 ------------------------------------------- --------
3 1.4 1 . 5 1.7 1.8 2.0 3.0 441.8 
4 1.5 1 . 5 1 . 7 1.8 2.0 3.1 455.2 
5 1.6 1 . 7 1 . 9 2.0 2.1 3.6 476.4 
6 67.0 75 . 2 77.7 42.0 3.2 7.0 505.5 
7 176.2 187 . 3 232.3 255.8 224.2 463.4 558.5 
8 246.3 271 . 5 383.2 447.4 442 . 9 660.5 669.1 

9 2656.3 2656.3 2656.4 2656.4 2656.5 2656.6 
10 2659.l 2659.1 2659.l 2659.l 2659.1 2659.l 

2656.9 
2659.1 

8 
2003.9 
2520.8 

2574.5 
2575.6 
2577.3 
2580.4 
2585.5 
2589.6 

2657 . 9 
2659.1 

9 
2246.6 
2618.0 

2636 . 8 
2637-1 
2637.6 
2638.5 
2639 . 9 
2641. l 

2658.9 
2659.1 

8 9 
2027.5 2252.5 
2532.l 2620 . 2 

2582.9 2638 . 2 
2583.9 2638 . 5 
2585.4 2638.9 
2588.2 2639 . 8 
2592.8 2641.1 
2596 . 6 2642 . 2 

2658.l 2658.9 
2659.1 2659 . 1 

8 9 
2070 . 4 2259.2 
2550 . 6 2621.9 

2595.5 2639.3 
2596.4 2639.6 
2597.6 2640.0 
2600.0 2640.8 
2603.9 2642.1 
2607.1 2643.1 

2658.4 2659.0 
2659.l 2659.l 

8 9 
2074.0 2259.7 
2552 . 1 2622 . 0 

2596 . 5 2639 . 3 
2597.3 2639.6 
2598 . 6 2640 . l 
2600.9 2640 . 9 
2604.8 2642.1 
2607.9 2643.2 

2658.4 2659 . 0 
2659.l 2659.1 

8 9 
2077.6 2260 . l 
2553.5 2622 . l 

2597.4 2639.4 
2598.3 2639.7 
2599.5 2640.1 
2601.8 2640.9 
2605.6 2642.2 
2608.7 2643.2 

2658.4 2659.0 
2659 . 1 2659-1 

8 9 
2082.0 2260.6 
2555.6 2622.2 

2598.8 2639 . 5 
2599.7 2639 . 8 
2600.9 2640 . 2 
2603. l 2641. 0 
2606.9 2642.3 
2609.9 2643 . 3 

2658.5 2659 . 0 
2659.1 2659.l 

189 
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VERTICAL SLICE Y= 7 
ZE X=l 2 3 4 5 6 7 8 9 

l 152.9 153.4 154.8 155.5 156 . l 166.4 185.0 2092. 8 2261. 0 
2 363.4 364.8 368.8 371. 9 375 . l 426.l 489.l 2560.2 2622 . 5 

--------------------------------------------- ·------3 185.3 188.8 191. 7 193.5 194.8 457.6 505.7 2602.0 2639 . 7 
4 173.2 177.3 180.4 182.9 184.l 469.9 509.l 2602.8 2640 . 0 
5 168.5 173.6 178.2 183.4 185.0 487.7 514.8 2604.0 2640.4 
6 171.6 177.6 191. 4 215.2 218.2 512.8 529.6 2606.l 2641.2 
7 183.6 194.0 242.2 296.7 300.5 565.l 578.6 2609. 7 2642 . 4 
8 246.6 271. 7 384.6 456.3 460.l 675.2 685.7 2612.5 2643.4 

----------------------------------------------------V 2656.4 265&.5 2656.G 2656.7 2656. 7 2656.§l 2657.l 2658.5 265!il . O 
10 2659.l 2659.l 2659.l 2659.l 2659.l 2659.l 2659.l 2659.l 2659.l 

VERTICAL SLICE Y• 8 
Z• X•l 2 3 4 5 6 7 8 9 

l 2032.6 2048.5 2076.l 2079 . 7 2083.2 2087.6 2098 . l 2238.7 2275.7 
2 2534.6 2541.7 2553.l 2554 . 6 2556.0 2557 .9 2562.4 2615.0 2625.7 
3 2584.8 2589.8 2597.4 2598.3 2599.2 2600. 5 2603 . 5 2635.0 2641.7 
4 2585.8 2590.7 2598.2 2599.2 2600.l 2601. 4 2604 . 3 2635.4 2642.0 
5 2587.3 2592.l 2599.5 2600.4 2601.3 2602 .6 2605.4 2635.9 2642.4 
6 2590.0 2594.7 2601.8 2602.7 2603.5 2604 .7 2607 . 5 2636.8 2643.1 
7 2594.5 2598.9 2605.5 2606.4 2607.2 2608 .4 2611.0 2638.4 2644.2 
8 2598.l 2602.3 2608.6 2609.4 2610.2 2611 . 3 2613 . 8 2639.6 2645.l 
9 2658.2 2658.3 2658.5 2658.5 2658.5 2658 .5 2658 . 6 2658.9 2659.0 

10 2659.l 2659.l 2659.1 2659.1 2659.1 2659. l 2659 . 1 2659.l 2659.1 

VERTICAL SLICE Y• 9 
ZE X=l 2 3 4 5 6 7 8 9 

l 2258.5 2261.4 2264.6 2264 . 9 2265.3 2265 . 6 2266 . 6 2277.6 2289.6 
2 2621.7 2622.4 2623.2 2623.3 2623.3 2623 . 4 2623 . 6 2626.2 2628.9 
3 2639.2 2639.6 2640.l 2640 . 2 2640.2 2640 . 3 2640 . 4 2642.0 2643.8 
4 2639.5 2639.9 2640.4 2640 . 5 2640.5 2640. 6 2640 . 7 2642.3 2644.0 
5 2639.9 2640.4 2640.8 2640 . 9 2640.9 2641. 0 2641.l 2642.7 2644.3 
6 2640.7 2641.l 2641.6 2641 . 6 2641.7 2641. 8 2641.9 2643.4 2645.0 
7 2642.0 2642.4 2642.8 2642 . 9 2642.9 2643 . 0 2643.l 2644 . 5 2646.0 
8 2643.0 2643.4 2643.8 2643.9 2643.9 2643.9 2644.l 2645 . 4 2646.8 
9 2659.0 2659.0 2659.0 2659 . 0 2659.0 2659 . 0 2659 . 0 2659 . 0 2659.0 

10 2659.l 2659.l 2659.l 2659 . l 2659.l 2659 . l 2659.l 2659.l 2659.l 
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Figure F.2. Predicted radon concentrations· Case 2. 
Subslab depressurization, I mm separation, low flow rate. 

ZONE CONCENTRATION [pCi/L] 
-------------------------------BASEMENT 
OUTDOORS 
LIVING ROOM 
HALLWAY 
BEDROOM 3 
BATHROOM 
MASTER BEDROOM 
JIEORIX»I 2 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

RADON CORCENTRATIORS IR SOIL [pci/L] 

VERTICAL SLICE Y• 1 
Z• X•l 2 3 I ' I 5 l 6 I 7 1 ******************* ***** o.s 140.0 

2 ******************* 0.2 ***** 1.2 337.7 
---------------------------------- -------- --------3 11.0 0.3 0.2 0.2 0.3 1.2 166.7 

' 11., 0.3 0.2 0.2 0.3 1.2 153.2 
5 11.9 0.3 0.2 0.2 0.3 1.3 1&6.1 
6 13.0 0.5 0.2 0.2 1.3 53.8 1&6.5 
7 15.8 2.6 2.0 4.6 6.8 139.2 150.2 
8 26.8 18.9 14.2 23.3 24.5 182.1 184.2 

9 2655.7 2655.7 2655.8 2655.9 2655.9 2656.0 2656.2 
10 2659.1 2659.1 2659.l 2659.1 2659.1 2659.l 2659.l 

VERTICAL SLICE Y• 2 
Z• X•l 2 3 I 4 I 5 I 6 I 7 l ******************* ***** 0.6 147.2 

2 ••••••••••••••••••• 0.2 ***** 1.3 351 . 3 
--- ---------------------------------------- --------3 0 . 5 0.3 0.2 0.2 0.5 1.3 161.2 

4 0.5 0.4 0.2 0.2 0.5 1.3 145 . 5 
5 0.6 0.4 0.2 0.2 0.5 1.4 134.7 
6 1.1 0.7 0.2 0.2 0.6 2.0 135 . 0 
7 5.1 3.0 1 . 4 3.0 4.3 114.2 142.0 
8 29.3 21.3 13 . 0 20.0 20.9 183 . 4 188.7 

9 2655.7 2655.7 2655.6 2655.9 2655.9 2656.1 2656.3 
10 2659.l 2659.l 2659.1 2659.1 2659.1 2659.1 2659.1 

VERTICAL SLICE Y= 3 
Z= X= l 2 3 I 4 I 5 I 6 I 7 l ············*······ •••.. 0 . 6 150.5 2 ••••••••••••••••••• 0.2 ••••• 1.5 359.3 

--------------------------- --- ----------- -- --------
3 0.2 0.2 0.2 0.2 0 . 8 1.5 147.8 
4 0.2 0.2 0 .2 0. 2 0 . 8 1.6 129.6 
5 0.2 0.2 0 . 2 0.2 0 . 7 1.6 115.4 
6 0.3 0.3 0 .2 0.2 0. 7 1. 4 1' 2.5 
7 4.5 2 .7 0. 3 0.3 0.9 1 .3 131.5 
8 25.3 16 . 2 5.7 6.8 8 .0 6.5 191 .1 

9 2655.6 2655.6 2655.9 265 5 .9 2656 . C 2656. 2 2656.4 
10 2659.1 2659.l 26 59.l 2659 . 1 2659.l 2659. l 2659.l 

VERTICAL SLICE Ye 4 
Z= X= 1 2 3 4 I 5 I 6 I 7 l ••••• 0.7 151. 2 

2 0.2 0.2 0.2 0.2 ••••• 1.7 363 . 4 
-------------------------------------- -- --- --------3 0.2 0.2 0.2 0.2 1.3 1 . 7 173.4 

4 0.2 0.2 0.2 0.2 1.3 1.7 159. 7 
5 0.2 0 . 2 0.2 0 . 2 1.4 1.8 153 . 8 
6 0.3 0.3 0.2 0.2 1.5 2.1 165. 7 
1 9.7 5.6 o.4 o.6 1.9 2.5 200.8 
6 39.1 26.B 6.9 9.7 11.0 11.9 273.4 

9 2655.9 2655.9 2655.9 2656.0 2656.l 2656.2 2656.5 
10 2659.1 2659.1 2659.l 2659.l 2659.1 2659.l 2659.1 

VERTICAL SLICE Y• 5 
Zs X=l 2 3 4 5 I 6 I 7 l · -········ · ·---··•**************** 0.7 151.9 

2 :~~~:::~~::::::::::::::::::~:::::: _____ ::~ - --~~~:~-
3 0.5 0.6 0.8 1.0 1.8 1.8 175.9 
4 0.4 0.6 0.8 0.9 1.8 1.8 162.3 
5 0.5 0.6 0.7 1.0 1.8 1.9 156.6 
6 3.5 1.6 0.7 1.1 1.8 2.3 168.7 
1 13.8 7.8 o.6 1.6 2.0 2.1 204.0 
8 ,0.7 27.9 7.6 10.7 11.3 12.2 276.9 

--- ---- ----------------------------------- ----------
9 2656.0 2655.9 2656.0 2656.1 2656.1 2656.3 2656.6 

10 2659.1 2659.1 2659.1 2659.1 2659.l 2659.l 2659.1 

VERTICAL SLICE y.. 6 
Zc Xs 1 2 3 4 . 5 6 I 7 

1 0.6 0.6 0.6 0 . 6 0 . 7 0.9 162.5 
2 1.3 1.3 1.5 1.6 1.7 2.4 4i3.l 

------------------------------------------- --------3 1.3 1.3 1.5 1.6 1.7 2.4 454.3 
4 1.4 1.4 1.5 1.6 1.7 2.5 461.4 
5 1.5 1.5 1.6 1.7 1.8 2.6 469 . 9 
6 73.8 22.3 1.5 1.8 2.0 3.5 481.2 
7 154 . 7 118.4 1 . 1 2 . 0 2.4 4.3 512 . 5 
8 190.6 159 . 3 7.9 11.1 11.7 14.2 598.5 

9 2656.1 2656.l 2656.l 2656.2 2656.3 2656.5 2656.7 
10 2659.1 2659.1 2659.l 2659.l 2659.1 2659.1 2659.1 

8 9 
1927.0 2225 . 8 
2482.0 2608.3 

2541.7 2630.5 
2543.2 2630.9 
2545.4 2631.5 
2549.6 2632.6 
2556.5 2634.5 
2562.3 2635.9 

2656 . 9 2658.B 
2659.l 2659.l 

8 9 
1970.0 2233.7 
2504.1 2612.1 

2560 . 4 2633.0 
2561. 7 2633. 3 
2563.6 2633.9 
2567.2 2634.9 
2573 . l 2636.6 
2577.9 2637.9 

2657.5 2658.8 
2659.1 2659.1 

8 9 
2020 . 2 2241.2 
2526.0 2615.5 

2579.2 2635.2 
2580.3 2635.5 
2581.9 2636.0 
2584.B 2637.0 
2589 . 6 2638.5 
2593.6 263~.7 

2656.0 2658.9 
2659 . l 2659.l 

8 9 
2024.3 2241. 7 
2529.6 2615.7 

2580 . 5 2635.3 
2581.6 2635. 7 
2583.2 2636.2 
2566.0 2637.l 
2590 . 8 2636.6 
2594.7 2639.9 

2658.0 2658.9 
2659.1 2659.1 

8 9 
2028.3 2242.2 
2531.7 2616.0 

2581.8 2635.5 
2582 . 9 2635.8 
2584.4 2636.3 
2587.2 2637.2 
2591. 9 2638. B 
2595.8 2640.0 

2658.0 2658.9 
2659.l 2659.l 

8 9 
2033.3 2242.7 
2534.2 2616.2 

2583.6 2635.6 
2584 . 7 2635.9 
2586.2 2636.5 
2589.0 2637.4 
2593.6 2638.9 
2597.3 2640.l 

2658.1 2658.9 
2659.1 2659.l 

191 
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VERTICAL SLICE Y= 7 
Z= X=l 2 3 4 5 6 7 8 9 

l 146.7 149.l 151. 0 151. 6 152.3 162.1 180 . 1 2045 . 4 2244.0 
2 351.0 355.8 360.l 363.4 366.5 '15.0 •78.9 2540.0 2616.8 

----------------------------------------------------3 180 . 6 167.0 144.0 149.4 1~g.o 171. 8 •83.2 2587 . 7 2636.0 
4 168 . 7 151.9 123.9 129.6 1 .1 151. 5 484.3 2588.7 2636 . 3 
5 163 . 8 141.6 105.0 111.3 111.6 135.8 486.3 2590 . 2 2636,e. 
6 162 . 7 139.0 86 . 3 93.4 93.7 124.0 492.9 2592 . 8 2637.7 
7 162.4 134.8 67.8 75.0 75.3 117. 2 523,0 2597 . 2 2639.2 
8 192 . 2 162.l 83.2 Sll.9 92.2 150.8 609.2 2600.8 2640.4 ---------------------------------------------------
9 2656.J 2656.3 2656.3 2656.4 2656.5 2656.7 2657.0 2658.2 2658.9 

10 2659.1 2659.1 2659.1 2659.1 2659.1 2659.1 2659.1 2659.1 2659.1 

VER'l'ICAL SLICE Y• 8 
z- X•l 2 3 ' 5 6 7 8 9 

1 1981.0 2001.8 2031.9 2035.7 2039 . 5 2044 . 1 2055.4 2220 . 0 2260.5 
2 2509.8 2519.7 2533.4 253 5 .1 2536.8 2539.1 2544.' 2606.0 2622.1 
3 2565.5 2573.6 2583.2 2584.4 2585.6 2587.2 2590.9 2629 . 2 2639.3 
4 2566.8 2574.8 2584.3 258 5 .4 2586.6 2588 . 2 2591. 8 2629.6 2639.6 
5 2568.6 2576.4 2585.8 2586.9 2588 . 0 2589 . 6 2593.2 2630.2 2640.l 
6 2572.0 2579 . S 2588.5 2589.6 2590.7 2592 . 3 2595 . 7 2631.4 2640.9 
7 2577.6 2584.7 2593.1 2594 . 2 2595 . 2 2596.7 2600 . 0 2633.3 26'2.l 
8 2582.2 2588.9 2596.9 2597.9 2598.8 2600.2 2603.4 2634.8 2643.2 
9 2657.6 2657 . 9 2658.l 2658.l 2658.l 2658.2 2658 . 3 2658.8 2659.0 

10 2659.l 2659.l 2659.l 2659.l 2659. l 2659 . 1 2659.l 2659.l 2659.1 

VERTICAL SLICE Y• 9 
z- X=l 2 3 ' 5 6 7 8 9 

l 2241.9 2245.0 2248.4 2248 . 7 2249.l 2249.5 2250.4 2263.5 2278.0 
2 2615.9 2617.3 2618.8 2618.9 2619.l 2619.2 2619.6 2622.8 2626.3 · 
3 2635.4 2636.3 2637.2 2637 . 3 2637.4 2637.5 2637 . 8 2639.8 2642.1 
4 2635.e 2636.7 2637.6 2637 . 7 2637.e 2637.8 2638 . 1 2640.1 2642.3 
5 2636.3 2637.1 2638.0 2638.1 2638.2 2638.3 2638 . 5 2640.5 2642.7 
6 2637.2 2638.0 2638.9 2639 . 0 2639.1 2639.2 2639.4 2641.3 2643.4 
7 2638.7 2639.5 2640.3 2640 . 4 2640.5 2640.6 2640 . 8 2642.6 2644.5 
0 2640.o 2640.7 2641.4 2641 . 5 2641.6 2641. 7 2641. 9 2643.6 2645.4 
9 2658.9 2658.9 2658.9 2658 . 9 2658.9 2658.9 2658 . 9 2659.0 2659.0 

10 2659.l 2659.1 2659.1 2659 . l 2659.l 2659.l 2659 . l 2659.l 2659.1 
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Figure F .3. Predicted radon concentrations • Case 3. 
Subslab pressur:Jzation, 1 mm separation, low flow rate. 

~!!:------~~~:~~::~~-!~:~~~l 
BASEMENT 
OUTDOORS 
LIVING ROOM 
HALLWAY 
BEDROOM 3 
BATHROOM 
MASTER BEDROOM 
BEDROOM 2 

1'.0 
0.2 

13.1 
13.0 
0.2 

12.9 
12.6 
12.6 

RADON CONCENTRATIONS IN SOIL [pCi/LJ 

VERTICAL SLICE Ys l 
Z• X•l 2 3 l 4 l 5 l 6 I 7 l ••••••••••••••••••• ***** 5.6 520.8 

2 ::::::::::::::::::: ___ :::~- ::::: ---~~:~- --~~:::_ 
3 13.1 13.l 13.l 13.2 13 . 6 16.5 193.l 
' 13.l 13.l 13.1 13.2 13.6 24.5 164.2 
5 13.1 13.l 13.l 13.2 13.5 40.9 122.7 
6 13.l 13.1 13.1 13.l 13.4 13.8 59.6 
7 13.1 13.l 13.l 13.l 13.4 13.4 24.8 
8 13.l 13.l 13.2 13.2 13.6 13.6 27.l 

----------------------------------------------------9 2231.9 2549.2 2615.0 2623.7 2635.8 2638.4 2651.0 
10 2649.6 2657.7 2658.7 2658.8 2658.9 2658.9 2659.0 

VERTICAL SLICE Y= 2 

Zr X= l 2 3 l 4 I 5 I 6 I 7 1 **•***************~ ***** 2.s Jss.4 
2 ••••••••••••••••••• 16.3 ***** e.o 715.6 

------------------- ------------------ ----- --------3 13.l 13.1 13.4 16.3 22.1 9.9 278.7 
4 13.1 13.l 13.4 16.0 22.9 34.4 250 . 0 
5 13.1 13.1 13.5 15.5 22.6 108.8 207.8 
6 13.l 13.l 13 . 6 14.4 20.5 123.9 133 . 8 
7 13 . 1 13.2 13 . 9 13.9 17.5 57.2 57.7 
8 13.2 14.7 15 . l 15.l 17.6 54.8 55.3 

9 2621.8 2650.1 2653.8 2654.2 2654.6 2654.8 2655.4 
10 2656.8 2659.l 2659.l 2659.l 2659.l 2659.! 2659.l 

Z=~~'flCALS~ICEY=/, 4 I 5 I 6 I 7 1 ••••••••••••••••••• ••••• 2.3 337.l 
2 ••••••••••••••••••• 57.2 ••••• 7.5 684.9 

------------------------------------------- -- ------3 13 . l 13.4 20.5 57.3 76.9 53.3 297.7 
4 13.l 13.5 21 .3 59.e ee.o 119.6 269.8 
5 13.l 13.5 21 .9 60.7 89 . l 192.0 228.5 
6 13. 2 13.6 22.7 61.3 75 . 6 153.5 15 2. 9 
7 13.2 13.9 24 .5 63.0 6, . 1 66.3 66.4 
8 13.5 15.3 28.2 57.9 58 . 6 60.7 60 . 7 

9 2646 .8 2654. 5 265 5.3 2655.4 2655.5 2655.6 2655.7 
10 2659.l 2659.1 2659.1 2659.1 2659.1 2659.1 2659.l 

VERTICAL SLICE Y= 4 
Z= X= l 2 3 4 I 5 I 6 I 7 l ••••• 2.3 336.8 

2 13.3 17.6 73.0 112.9 ••••• 7.4 683.8 
------------------------------------------- --------3 13.3 17 .6 73.l 113 .0 40.2 38 .2 299.0 

4 13.3 17 .3 77.7 142.2 78.9 93 . 6 271 . 2 
5 13 .3 16.6 80.3 169 . 3 142.0 175.3 230.0 
6 13 . 2 14 .9 84.0 198.9 205.l 158 . 4 154.4 
7 13.2 14 .0 95.0 172 .5 173.0 69.0 67.l 
8 13 .5 15 .3 85.5 143.3 142.l 62 . 0 61.l 

9 2649 . 0 265,.8 2655.5 2655.5 2655.6 2655.6 2655.7 
10 2659.l 2659.l 2659.l 2659.l 2659.l 2659.l 2659.1 

VERTICAL SLICE Y= 5 
Z• X=l 2 3 4 5 I 6 I 7 1 ••••••••••••• ••••••••••••••••••••• 2.2 336.6 

2 :::~:::~::::::::::::::~::::~:~~::: _____ ~ :: _ --~~~:~-
3 13.4 25.l 97.2 36.4 28.3 20.9 339.l 
4 13.6 26.7 114.9 72.7 50.7 65.3 314.2 
5 13.7 27.1 121.0 138.9 122.4 168.8 276.6 
6 13.7 25.0 114.9 209.3 212.7 199.3 203.0 
7 13.7 20.4 97.9 177.5 179.6 96.6 95.5 
8 14.l 19.7 87.5 145.5 146.3 76.4 76.0 

9 2651.8 2655.l 2655.6 2655.6 2655.7 2655.7 2655.8 
10 2659.l 2659.l 2659.1 2659.1 2659.1 2659.1 2659.l 

Z• 
1 
2 

3 
4 
5 
6 
7 
8 

VERTICAL SLICE Y• 6 
X=l 2 3 4 5 6 I 7 2.6 2 . 3 2 . 4 2.4 2.5 3.0 346.0 

7.3 6.7 7 . 9 8.1 8.6 l0.9 710.9 
- ------ ---------- ---- -- - ------------- ~- - --- --------

7. 4 6 . 8 47.7 29.9 e.e 11.2 341.2 
7.4 20.7 116.8 82.9 47.0 33.1 316.3 
7.8 96.6 217.1 195.4 202.7 167 . 5 278.8 

14.2 164.4 209.1 239.7 367.4 261.8 205.3 
13.8 91.5 110.5 142.6 288.7 168.6 97.5 
14.2 77.l 89.9 114.2 236.4 139.3 77.6 

9 2652.5 2655.3 2655.6 2655.7 2655.7 2655.8 2655.8 
10 2659.l 2659.l 2659.l 2659.l 2659.l 2659.l 2659.l 

B 9 
2342.5 2350.B 
2639 . 3 2641.4 

2649.9 2651.4 
2650.0 2651.6 
2650.2 2651.8 
2650.5 2652.l 
2651.1 2652.7 
2651.7 2653.2 

2659.0 2659.l 
2659.1 2659.1 

8 9 
2313.l 2347.2 
2633.8 2640.7 

2647. 2 2651. l 
2647.4 2651.2 
26'7. 6 2651. 4 
2648. l 2651.8 
2648.9 2652 . 4 
2649.6 2652.9 

2659.1 2659 . l 
2659.l 2659.l 

B 9 
2310.2 2345.6 
2633.l 2640.4 

2646.7 2650.9 
2646.8 2651. l 
2647.1 2651.3 
2647.6 2651.6 
2648.4 2652.2 
2649.l 2652.7 

2659.l 2659.l 
2659.l 2659.l 

8 9 
2310.3 2345 . 4 
2633.l 2640 . 4 

2646.6 2650.9 
2646.8 2651.0 
2647 . l 2651.2 
2647.6 2651.6 
2648 . 4 2652.2 
2649 . l 2652.7 

2659.l 2659.l 
2659.l 2659.l 

B 9 
2310.3 2345.3 
2633.l 2640.4 

2646.6 2650.9 
2646 . 8 2651.0 
2647.l 2651.2 
2647.6 2651.6 
2646 . 4 2652.2 
2649.1 2652.7 

2659.1 2659.l 
2659.1 2659.1 

8 9 
2310.7 2345.3 
2633.2 2640.4 

2646 . 7 2650.9 
2646 . 9 2651.0 
2647.l 2651.2 
2647. 6 2651. 6 
2648.4 2652.2 
2649.1 2652.7 

2659.l 2659.l 
2659.1 2659.l 

193 
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VERTICAL SLICE Y= 7 
Z= X=l 2 3 4 5 6 7 8 9 

l 366.5 335.7 332.7 333.9 335.3 3'7 .o 371. 5 2311.5 2345.0 
2 724 . 7 678.2 676.2 680.6 685.9 727.4 796.0 2633.4 2640.3 

- -----~--------------------------------------------3 215.l 303.9 337.7 348.8 487.1 508.5 511.2 2646.8 2650.8 
4 191. 5 2111.1 313.7 325.1 473.0 4119.0 489.3 2647.0 2651.0 
5 161. 0 247. l 278.2 290.0 450.2 456.8 456.4 2647.2 2651.2 
6 108 . 0 182.7 210.4 222.4 398.5 393.0 392.4 2647.7 2651.6 
7 43 . 6 92.9 110. 7 120.l 289.0 284.6 284.2 2648.5 2652.2 
8 39.2 77.9 89.8 96.8 237.3 241.2 241.0 2649.2 2652.7 --------------------------------------------------
9 2654.9 2655.6 2655.8 2655.8 2655.9 26!15.9 2656.0 2659.l 2659.l 

10 2659.l 2659.1 2659.1 2659.1 2659.1 2659.1 2659.l 2659.1 2659.1 

VERTICAL SLICE Y• 8 zc X•l 2 3 4 5 6 7 8 9 
1 2304.l 2299.4 2301.8 2302.2 2302.6 2303.3 2305.0 2341. 1 23'2. 8 
2 2632.0 2631.0 2631.4 2631.5 2631.6 2631. 7 2632.1 2639.8 2639.9 
3 2646.0 2645.5 2645.7 2645.7 2645.8 2645.8 2646.0 2650.6 2650.6 
4 2646.2 2645.7 2645.8 2645.9 2646.0 2646.0 2646.2 2650.B 2650.7 
5 2646.4 2646.0 2646.1 2646.2 2646.3 2646.3 2646. 5 2651.0 2650.9 
6 2646 ; 9 2646.5 2646.6 2646.7 2646.8 '2646. 8 2647.0 2651.3 2651.3 
7 2647.7 2647.4 2647.5 2647.5 2647.6 2647.7 2647 .8 2652.0 2651.9 
8 2648.5 2648.1 2648.2 2648.3 2648.3 2648.4 2648.5 2652.5 2652.5 
9 2659.1 2659.1 2659.l 2659.1 2659.1 2659.l 2659.1 2659.1 2659.1 

10 2659.1 2659.1 2659.l 2659.1 2659.1 2659.l 2659.1 2659.1 2659.1 

VERTICAL SLICE Y• 9 
Zz Xcl 2 3 4 5 6 7 8 9 

1 2341.4 2341.l 2341.0 2341.0 2341.0 2341.0 2341.0 2341.3 2340.4 
2 2639.7 2639.6 2639.6 2639.6 2639.6 2639.6 2639.6 2639 . 6 2639.4 
3 2650.5 2650.4 2650.4 2650.4 2650.4 2650.4 2650.4 2650.4 2650.3 
4 2650.6 2650.6 2650.6 2650.6 2650.6 2650.6 2650.6 2650 .6 2650 . 5 
5 2650.B 2650.8 2650.8 2650.8 2650.8 2650.8 2650.8 2650. 8 2650 . 7 
6 2651.2 2651.2 2651.2 2651.2 2651.2 2651. 2 2651. 2 2651.2 2651.1 
7 2651.9 2651.B 2651 . 8 2651.11 2651.11 2651.11 2651.11 26s1. e 26s i. 1 
8 2652.4 2652.4 ~652.3 2652.3 2652.3 2652 . 3 2652.3 2652. 3 2652.2 
9 2659.l 2659.l 2659.1 2659.1 2659.1 2659 . 1 2659.1 2659 .1 2659.1 

10 2659.l 2659.l 2659.1 2659.1 2659.l 2659.l 2659.l 2659.l 2659.l 
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Figure F.4. Predicted radon concentrations· Case 4. 
Subslab depressurization, 1 mm separation, high flow rate. 

~~~--- -- -:~~:=~~=~~- !!.'::~~l 
BASEMEN'! 
OUTDOORS 
LIVING ROOM 
HALLWAY 
BEDROOM 3 
BATHROOM 
MASTER BEDROOM 
BEDROOM 2 

0.2 
0.2 
0.2 
0 . 2 
0 . 2 
0.2 
0.2 
0.2 

-------------------------------
RADON CONCENTRATIONS IN SOIL (pC1/LJ 

VERTICAL SLICE Y• 1 
z~ x~1 2 3 

1 
4 

1 

s 

1 
6 

1 

1 
1 ******************* ***** 0.4 115.5 
2 ::::::::::::::::::: ----~:~ __ ::::: ----~:~- - -~~~:~ -
3 8.5 0.2 0.2 0.2 0.3 0.9 146.4 
4 8.8 0.2 0.2 0.2 0.3 0.9 132.4 
5 9.2 0.2 0.2 0.2 0.3 1.0 124.5 
6 10.0 0.3 0.2 0.2 0.9 44.9 123.7 
7 12.3 l. 7 l.5 3.4 5.0 115.2 124.6 
8 21. 2 14.6 10 . 8 17.9 18.8 151. 5 153.2 

----------------------------------------------------9 2655.7 2655.7 2655.6 2655.6 2655.6 2655.5 2655.5 
10 2659.l 2659.l 2659.l 2659.l 2659.l 2659.l 2659.1 

VERTICAL SLICE Y= 2 

Z• X= l 2 3 I 4 I s I 6 I 7 1 ******************* ••••• 0~5 122.9 
2 **************••••• 0.2 •••• • 0~9 306.8 

------------------------------------------- --------
3 0 . 3 0.3 0.2 0 . 2 0.4 l.O 140.8 
4 0.3 0.3 0 . 2 0 . 2 0.4 l. 0 124.l 
5 0.3 0.3 0 . 2 0.2 0.3 l. 0 111. 3 
6 0.6 0.4 0.2 0.2 0.4 1. 4 108.C 
7 3.1 1. 5 O. B 1. 5 2.2 83.2 112.4 
8 22.3 14.6 7 . 9 12 . 2 12.B 147. 2 152.7 

---------------- ------------------------------------9 2655.7 2655 . 7 2655.7 2655.7 2655 .8 2655.8 2655.9 
10 2659.l 2659 . l 2659.l 2659.l 2659. 1 2659.l 2659.l 

VERTICAL SLICE Y= 3 

Z= X=: 2 3 I 4 I 5 I 6 I 7 1 ······ · ·· ···· ····*· ••**• 0. 5 12 6 .l 
2 ·· ~ ···· ·· · • • &••·~ · · 0.2 ****• 1. 2 315.1 ------------------------------------------- --------
3 0 . 2 0.2 0 . 2 0 . 2 0.5 1 .2 128.l 
4 0.2 0. 2 0.2 0. 2 C.5 1. 2 109.0 
5 0. 2 0. 2 0 . 2 0.2 0.4 1. 2 93.6 
6 0.2 0.2 0.2 0.2 0.4 0. 8 88.7 
7 3.3 1. 4 0.2 0.2 0. 5 0. 7 98.6 
8 19.l 11. 3 3.8 4 . 1 5.8 6 .1 14 0 .9 

-------- --·----------- ---·------------------ --------9 26 55. 8 2655.8 2655 . 8 2655.9 2655. 9 2656 . l 2656.2 
10 26 59. l 2659.l 2659.1 2659.l 26 59. 1 2659.l 2659.1 

VER~ICAL SLICE Y~ 4 
Z= X= l 2 J 4 I 5 I 6 I 7 1 • •••• 0 . 6 126 .7 

2 0.2 0.2 0.2 0.2 ••••• 1.4 319 .2 
--- -------------- --------- ----------------- --------

3 0.2 0.2 0.2 0 . 2 0.7 1.4 152.9 
4 0.2 0.2 0.2 0 .2 0.7 1. 4 138.4 
5 0. 2 0.2 0.2 0 . 2 0 . 8 1. 5 13 1. 3 
6 0.2 0.2 0.2 0 .2 0.9 1. 3 13 8. 3 
7 7.2 2.8 0.2 0. 2 1. 3 1. 6 15 7.7 
8 30.l 16.8 4.6 5 .5 9.5 9 . 9 209.9 

-- ------------------------------- -------------------9 2655.8 2655 . 8 2655.9 2656.0 2656.0 2656.1 2656.3 
10 2659.1 2659.1 2659.l 2659.1 2659.1 2659.1 2659 . 1 

VERTICAL SLICE ye 5 
zc X= l 2 3 4 5 I 6 I 7 

1 ································~· 0.6 127.4 
2 ::::::~::::~~ : ::::::~::::::::::::: _____ : : ~ - --=~~::_ 
3 0 . 3 0.4 0. 5 0.6 1.4 l.5 155.2 

' 0.3 0.4 0.5 0.5 l.' 1. 5 140 . 8 
5 0.4 0.4 0. 5 0.5 1. 4 1. 6 133.8 
6 2 . 6 0.6 0. 4 0.4 1. 4 1. 7 140.9 
7 10 . 4 4.0 o. s 0.5 1. 5 l. 8 160.2 
8 31. 4 17.6 5 .5 6.4 10.0 10.4 212.7 

----------------------------------------------------9 2655.8 2655.9 2655 . 9 2656.o 2656.1 2656.2 2656.4 
10 2659 . 1 2659.1 2659 . l 2659.l 2659.1 2659.1 2659.1 

VERTICAL SLICE Y= 6 
Zs Xcl 2 J 4 5 6 I 7 

1 o.5 o.5 o.5 o.5 o.6 o . e 138 . 2 
2 1.0 1.0 l.l 1.2 1.3 l.9 386.6 

------------------------------------------- --------
3 1 . 0 1.0 1.l 1 .2 1 .3 2.0 403.3 

' l. 0 l. 0 l. l l. 2 l. 3 2 . 0 406.6 
5 l. l l. l l. 2 l. 3 1. 4 2.2 408.7 
6 65 . 5 6.3 0.9 1. 0 1. 5 2.4 407.2 
7 131. 3 91. l 0.6 0.7 l. 7 2.5 409.8 
8 161 . l 129 . 9 5.6 6.7 10 . 2 ll. 3 '76. l 

----------------------------------------------- -----9 2655.9 2656.0 2656.l 2656.l 2656.2 2656.3 2656.5 
10 2659.1 2659.l 2659.l 2659.l 2659.l 2659.1 2659.l 

8 9 
1807.8 2197.0 
2414.6 2593.9 

2483 . 6 2620 . 7 
2485 . 8 2621.2 
2488 . 9 2622.0 
2494 . 9 2623.5 
2505.0 2625.9 
2513 . 6 2627 . 8 

2654.7 2658.6 
2659.l 2659.l 

8 9 
1861. 3 2207. 3 
2446.9 2599.2 

2512.8 2624.4 
2514.7 2624.9 
2517.4 2625.6 
2522.5 2626.9 
2531. l 2629.1 
2538.2 2630.8 

2656.0 2658.6 
2659.1 2659.1 

8 9 
1920.2 2216.9 
2479.9 2604.0 

2541. 2 2627 .6 
2542.8 2628.l 
2545.0 2628.7 
2549.3 2629.9 
2556.3 2631.9 
256 2 .2 2633.5 

2657.0 2658.7 
2659.l 2659.1 

8 9 
1925.0 22 17 .6 
2482.6 2604. 3 

2543.3 26 27 . 8 
2544 . 9 2628 . 3 
254 7 .1 2628 . 9 
2551. 3 26 30 . 1 
2558.3 263 2. 1 
2564.0 263 3. 7 

2657.0 2658.7 
2659.1 2659.1 

B 9 
1929.8 2218.2 
2485.0 2604.6 

2545.4 2628.0 
2546 . 9 2628.5 
2549.1 2629.l 
2553.2 2630.3 
2560.0 2632.3 
2565.7 2633.9 

2657 . 1 2658.7 
2659.1 2659.1 

8 9 
1935.9 2218.9 
2488.8 2604.9 

2548.4 2628.2 
2549.9 2628 . 7 
2552.1 2629.3 
2556.1 2630.5 
2562.8 2632.5 
2568.4 2634.1 

2657.2 2658.7 
2659.l 2659.1 

195 



196 

VERTICAL SLICE Y= 7 
Z= X=l 2 3 4 5 6 7 8 9 

l 122.4 125.0 126.7 127.2 127.8 137.6 154.4 1950.6 2220.6 
2 306.8 311.9 316.2 319.3 322.0 375.0 433.5 2497.2 2605.7 

----------------------------------------------------3 160.6 146.8 125.4 132.4 133.2 143. 7 425.0 2555.l 2628.8 
4 148.3 130.8 104.3 112.0 112.6 121.0 423.0 2556.6 2629.2 
5 143 .1 119.0 83.9 92.4 92.9 101. 7 420.0 2558.6 2629.9 
6 140.9 115.7 64.6 74.l 74.5 84.4 415 . 0 2562.4 21i3l.O 
7 137 . 6 109.2 46 . 0 54.7 55 . 0 66.6 416.4 2568.8 2632.9 
I li:il.3 132.6 liB.9 69.l 69.5 84.0 '83.l 2574.1 2634.5 

----------------------------------------------------9 2656.0 2656.1 2656.2 2656.3 2656.3 2656.5 2656.7 2657.4 2658.7 
10 2659.1 2659.l 2659.l 2659.l 2659.l 2659.l 2659.l 2[,59.l 2659 . l 

VERTICAL SLICE Y• 8 
Z• X•l 2 3 4 5 6 7 8 9 

l 1875.3 1900.2 1935.1 1939 . 6 1944.0 19'9. 7 1963.3 2190.6 2240.1 
2 2455.3 2469.2 2487.8 2490.2 2492.5 2495.9 2503.5 2591. 2 2614. 8 
3 2520.9 2533.2 2548.4 2550 . 3 2552.1 2554.8 2560.7 2619.l 2634.6 
4 2522.7 2534.8 2549.9 2551 . 7 2553.5 2556.2 2562.0 2619.6 2635.0 
5 2525.3 2537.2 2552.0 2553.9 2555.6 2558.2 2564.0 2620.5 2635.5 
6 2530.2 2541.6 2556.0 2557.8 2559.5 2562.0 2567.6 2622.0 2636.5 
7 2538.3 2549.1 2562.6 2564.3 2566.0 2568.4 2573.7 2624.5 2638 . 0 
8 2545.1 2555.3 2568.1 2569.7 2571.3 2573.6 2578.6 2626.5 2639.3 
9 2656.3 2656.7 2657.2 2657 . 3 2657.3 2657.4 2657.5 2658.5 2658.9 

10 2659.1 2659.l 2659.1 2659.l 2659.l 2659.1 2659.l 2659.1 2659.1 

VERTICAL SLICE Y• 9 
Z• X•l 2 3 ' 5 6 7 8 9 

1 2218.3 2222.3 2226 . 5 2227.0 2227.4 2227.9 2229 . 1 2243.6 2261.2 
2 2604.7 2606.6 2608 . 6 2608.8 2609.1 2609.3 2609.8 2616.4 2622.2 
3 2628.1 2629.4 2630.7 2630.9 ~631.0 21531.1 2631.5 2635.6 2639 . 4 
4 2628.6 2629.8 2631.1 2631.3 2631.4 2631. 6 2631.9 2636.0 2639 . 7 
5 2629.2 2630.4 2631 . 7 2631.9 2632.0 2632.l 2632.5 2636.5 2640.2 
6 2630.4 2631.6 2632 . B 2633.0 2633.l 2633.2 2633 . 6 2637.4 2640.9 
7 2632.4 2633.5 2634 . 6 2634.8 2634.9 2635.0 2635 . 3 2638.9 2642.2 
8 2633.9 2635.0 2636.l 2636.2 2636.3 2636.4 2636 . 7 2640.l 2643.2 
9 2658.7 2658.8 2658 . 8 2658.B 2658.B 2658.8 2656 . 8 2658.9 2659 . 0 

10 2659.1 2659.1 2659 . l 2659.l 2659.l 2659.l 2659.1 2659.1 2659.l 
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Figure F.5. Predicted radon concentrations - Case 5. 
Subslab pressurization, 1 mm separation, high flow rate. 

ZONE CONCENTRATION [pCi/LJ 
-------------------------------BASEMENT 
OUTDOORS 
LIVING ROOM 
HALLWAY 
BEDROOM 3 
BATHROOM 
MASTER BEDROOM 
BEDROOM 2 

13.8 
0.2 

13.l 
12.9 
0.2 

12.9 
12.6 
12.6 

-------------------------------
RADON CONCENTRATIONS IN SOIL (pCi/L] 

VERTICAL SLICE Y• l 

z- X•l 2 3 I ' I 5 I 6 I 7 1 ••••••••••••••••••• ***** 9.6 656.5 

2 :~::::~::~:~::::::~----~=:~--:~:~: ____ ~!:;_ - ~~=z~~-
3 13.0 13.l 13.1 13.2 13.B 34.5 143.1 
4 13 .o 13.1 ll.1 13.2 13.6 50.0 117 .1 
5 13.0 13.1 13.1 13.2 13.4 34,4 82.1 
6 13.1 13.l 13.l 13.l 13.3 13.5 36.4 
7 13.1 13.l 13.l 13.l 13.3 13.3 20.9 
8 13.l 13. l 13.2 13.2 13.5 13.5 24.7 

----------------------------------------------------9 2135.8 2500.5 2584.B 2597.7 2618.4 2622.3 2645.7 
10 2643.7 2656.4 2658.2 2658.4 2658.6 26!i8.6 2658.9 

VERTICAL SLICE Y= 2 
z~ x= l 2 3 

1 

4 

1 
5 

1 

6 

1 

1 
1 ******************* ***** 2.9 377.4 
2 ··········· ··~····· 15.6 ~~·· · 9.8 758.7 ---------------------------- -------------- --------3 13 . l 13.l 13.3 15.6 20.6 19.6 235.3 
4 13 . l 13.l 13.4 15.3 20.7 48.3 204.2 
5 13 . 1 13. l 1 3.4 14.9 20.1 106.2 160 . 8 
6 13. l 13.1 1 3.5 14 . 0 18.1 87 .2 93 . 2 
7 13. 1 13 . l 13.7 13.B 16.3 4C .5 40.3 
B 13. l 14 . 4 1'. 7 14.8 16.7 47.5 47.9 

----------------------- -----------------------------9 2589.7 2644.9 2651.4 2652.2 2653.2 2653.6 2654.9 
10 2658.4 2659.0 2659.l 2659.l 2659.1 2659.l 2659.l 

VERTICAL SLICE Y= 3 

Z= X= l 2 3 I 4 I 5 I 6 I 7 l ••••••*****•******* • ••• • 2.5 350.3 
2 ·······-······-···· 47.2 ••••• 8.7 710.5 --- -- --------- ----- ----------------- ----- -- -- ------
3 13.1 13.3 18 .3 4 7. 2 67.6 6 0 .4 255.l 
4 13. l 13. 4 18 .9 48. 3 73.4 120.9 22,.2 
5 13. l 13. 4 19 . 3 46. 2 71. 2 163.6 180.4 
6 13. l 13.5 1 9 . 9 4 7. 7 6 :.3 lC9. :i 108.6 
7 13. 2 )3 . 8 2 1. 2 46.7 . 45. l 45.7 45.7 
8 13. 4 H.9 2 4.3 47.7 48.4 52.0 52.0 

-------- --------------------------- ---- -------------
9 2633.8 2652.7 2654. 7 2654.9 2600.l 2655.2 2655.5 

10 2659.0 2659 . l 2659. 1 2659.1 2659.1 2659.l 2659.l 

VERTICAL SLICE Y= 4 
zc X= l 2 3 4 I 5 I 6 ) 7 

l ••••• 2.4 349.4 
2 13.2 16.7 61.9 116.0 ••••• 8.5 707 . 3 

-------------------------- ---------- ------- ----- ---
3 13.2 16.7 61.9 116.0 54 .0 46.5 256.3 
4 13. 2 16.4 64.4 140 .9 93.7 100.l 225.6 
5 13.2 15.B 65.3 16:. 1 149.3 154.7 181. B 
6 13. 2 14.4 6b.5 17 3. 3 l 84. 4 114.4 109.7 
7 13.2 13. B 73.1 129.3 129 .2 47.3 46 . l 
B 13.4 14.9 68.2 112.l 111. 2 52.8 52.3 

------------------------ ---- ---------------------- --9 2638 . 9 2653.4 2654.9 2655.l 2655.3 2655.3 2655.6 
10 2659.0 2659.1 2659.l 2659.1 2659.l 2659.l 2659 . l 

VERTICAL SLICE Ye 5 
Z= X= l 2 3 4 5 I 6 I 7 1 •••••••••••••••••••••••••••••••••• 2.3 348.6 

2 :~:: :~ ::::::~::::::::::::::::::::: _____ ~:~ - - -~~~:~-
3 13.4 23.0 89.0 50.6 41.9 31.4 295.7 
4 13.6 24 . 2 100.2 BB.9 68.0 80.3 267.6 
5 13.6 24 . l 101. 2 149.0 138.7 162.l 226.3 
6 13 . 6 21. 8 91. 7 190.l 196.9 152.6 151. 5 
7 13.6 18.3 74. B 132.7 134. l 65.7 64.9 
8 14.0 18.2 69.8 113. 8 114. 3 62.8 62.6 

--- -------- -~ --------- ---------- ------------- -------9 2645.5 2654.2 2655.2 2655.3 2655.4 2655.5 2655.6 
10 2659.0 2659.l 2659.l 2659.l 2659.l 2659.l 2659.l 

VERTICAL SLICE Y= 6 
ZE X=l 2 3 4 5 6 I 7 

1 3.0 2.4 2.5 2.6 2.7 3.3 357.7 
2 8.4 7.4 9.o 9.3 9.9 12.6 120.2 

------------------------------------------- --------
3 8.5 7.6 60.7 42 . 6 22.2 19.3 297.7 
4 8.6 30.4 133.5 102.B 76.2 57 . 7 269.4 
5 9.4 108.2 210.9 199.0 227.4 180.2 228.l 
6 14.0 DB. 4 173.B 202.l 325.7 216.6 153.3 
7 13. 7 66.9 80.8 104.4 223.3 125.9 66.2 
8 14.0 63.8 73.2 89.7 180.8 110.8 63.6 

--------- -------------------------------------------
9 2647.l 2654.5 2655.3 2655.4 2655.5 2655.6 2655.7 

10 2659.l 2659.l 2659.1 2659.l 2659.l 2659.l 2659.l 

B 9 
2376.2 2364.9 
2645.0 2643.B 

2652.7 2652.9 
2652.B 2653.0 
2652.9 2653.1 
2653.2 2653.5 
2653.6 2654.0 
2654.0 2654.4 

2658.8 2659.l 
2659.1 2659.1 

8 9 
2337.7 2359.7 
2638.6 2642.9 

2649.9 2652.4 
2650 . l 2652.5 
2650 . 3 2652.7 
2650.6 2653 . 0 
2651.3 2653.5 
2651.9 2654.0 

2659.l 2659.l 
2659.l 2659.l 

8 9 
2330.9 2356.9 
2637.2 2642.5 

2649.1 2652.l 
2649 . 2 265 2.2 
2649.5 265 2 . 4 
2649.9 265 2.7 
2650 . 5 265 3.3 
2651.2 2653. 7 

2659.l 2659.l 
2659.l 2659.1 

8 9 
2330.7 2356.7 
2637.l 26<.2.4 

2649.l 2652.l 
2649.2 2652.2 
2649.4 2652.4 
2649.8 2652.7 
2650.5 2653.3 
2651. 2 2653. 7 

2659.l 2659.l 
2659.l 2659 .1 

B 9 
2330. 5 2356. 6 
2637.l 2642.4 

2649.0 2652.0 
2649.2 2652.2 
2649.4 2652.4 
2649.8 2652.7 
2650.5 2653.2 
2651.l 2653.7 

2659.1 2659.l 
2659.l 2659.l 

8 9 
2330.5 2356.4 
2637.l 2642.4 

2649.0 2652.0 
2649.2 2652.2 
2649.4 2652.3 
2649.8 2652.7 
2650.5 2653 . 2 
2651. l 2653. 7 

2659.l 2659.l 
2659.1 2659.l 

197 



198 

VERTICAL SLICE Y= 7 
Z= X=l 2 3 4 5 6 7 8 9 

l 392.1 348.9 344.1 345.3 346.7 358.8 383.9 2330.7 2356.0 
2 766.3 701.6 695.2 699.5 704.8 747.4 816.1 2637.2 2642.3 

----------------------------------------------------3 197.3 287.7 313.8 321.5 •5i. 7 •67.7 •651.1 26451 . 1 2652.0 

' 171.8 260.4 287.1 295.1 433.0 '43. 7 •43.5 2649.2 2652.1 
5 138.4 220.6 247.4 255.9 •o3.5 •06.l •o5.6 2649.4 2652 . 3 
6 83.8 150 . 0 174.0 182.4 340.5 334.9 334.3 2649 . 8 2652.6 
7 31. 3 67.6 80.8 86.6 223.4 223.6 223.3 2650 . 5 2653.2 
8 34.0 6'.4 73.2 77.1 181.4 189.3 189.2 2651.2 2653.6 -·-------------------------·------------ -------- -- -·------
9 2653.5 2655.4 2655.6 2655.7 2655.7 2655.8 2655.9 2659.1 2659.1 

10 2659.1 2659.1 2659.1 2659.1 2659.1 2659.1 2659.1 2659.1 2659.l 

VERTICAL SLICE Y= 8 
Z= X=l 2 3 4 5 6 7 8 9 

1 2325.9 2318.8 2319.7 2320.0 2320.3 2320.8 2322.1 2354.5 2351. 7 
2 2636.4 2635.0 2635.1 2635.1 2635.2 2635.3 2635.6 2642.1 2641.5 
3 2648.6 2648.0 2648.0 2648.0 2648.0 2648.1 2648.2 2652.0 2651.5 
4 2648.8 2648.2 2648.1 2648.2 2648.2 2648.2 2648.3 2652.l 2651.6 
5 2649.0 2648.4 2648.4 2648.4 2648.4 2648.5 2648.6 2652.3 2651.8 
6 2649.4 2648.9 2648.8 2648.8 2648.9 2648.9 2649.0 2652.6 2652.2 
7 2650.1 2649.6 2649.5 2649.6 2649.6 .2649.6 2649.7 2653.2 2652.8 
8 2650.8 2650.3 2650.2 2650.3 2650.3 2650.3 2650.4 2653.6 2653.2 
9 2659.0 2659.1 2659.1 2659.l 2659.l 2659.1 2659.1 2659.l 2659.l 

10 2659.1 2659.1 2659.1 2659.1 2659.l 2659.1 2659.l 2659.l 2659.l 

VERTICAL SLICE Y• 9 
Z= X=l 2 3 4 5 6 7 8 9 

1 2351.8 2351.1 2350.6 2350,6 2350.5 2350.5 2350.4 2349.5 2347.2 
2 2641.6 2641~4 2641.3 2641.3 2641.3 2641. 3 2641. 3 2641.1 2640. 7 
3 2651.6 2651.5 2651.4 2651.4 2651.4 2651. 4 2651. 4 2651.3 2651.0 
4 2651.7 2651.6 2651.6 2651.6 2651.6 2651. 6 2651. 5 2651.4 2651.2 
5 2651.9 2651.8 2651.8 2651.S 2651.8 265 l. e 2651. 7 2651.6 2651.4 
6 2652.2 2652.2 2652.1 2652 .l 2652.l 2652 . 1 2652 . 1 2652 . 0 2651.7 
7 2652.8 2652.7 2652.7 2652. 7 2652.7 2652.7 2652.7 2652 . 6 2652.3 
8 2ss3.3 2653.2 2653.2 2653. 2 2653.2 2653.2 2653.2 2653.l 2652.9 
9 2659.l 2659.l 2659.l 2659 .l 2659.1 2659.1 2659.1 2659.l 2659.1 

10 2659.1 2659.1 2659.1 2659 .l 2659.1 2659.l 2659 . 1 2659.1 2659.l 
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Figure F.6. Predicted radon concentrations - Case 6. 
Basement suction, 20 mm separation. 

ZONE CONCENTRATION [pCi/L] 
-------------------------------
BASEMENT l • l 
OUTDOORS 0. 2 
LIVING ROOM 1.0 
llALLWAY 1.0 
BEDROOM 3 1.0 
BATHROOM l. 0 
MASTER BEDROOM 1,0 
BEDROOM 2 l.O 

:RADON CONCEH'l'RATIONS IN SOIL [pCi/L] 

VERTICAL SLICE Y• l 
Z• X•l 2 3 I ' I 5 l 6 I 7 1 ****************••• ***** 0.2 1300.l 

2 ••••••••••••••••••• 1.2 ••••• 0.3 745.2 
---------------------------------- -------- --------3 756.6 13,.2 J.4 1 . 2 0.3 0.3 19.6 

' 756.7 134.2 3 . 0 1.0 0.3 0.3 12.0 
5 756.9 134.o 2 . e o.9 o.3 o.3 1.1 
6 757.6 133.5 2.5 0.6 0.4 0.3 5.9 
7 760.5 131.7 2.1 0.9 0.8 0.7 6.0 
8 768.8 127.9 3 . 0 2.9 2.9 2.8 6 . 2 

9 2656.6 2655.7 2655 . 5 2655.4 2655.4 2655.l 
10 2659.1 2659.1 2659 . l 2659.l 2659.1 2659.l 

2654.6 
2659.l 

VERTICAL SLICE Y• 2 
Z• X• l 2 3 I 4 I 5 I 6 I 7 1 ••••••••••••••••••• ••••• 0.2 1310.2 

2 ••••••••••••••••••• 1 . 0 ••••• 0.3 753.5 ---------- --------------------------------- --------3 183.9 61.0 2.0 l.o o.3 o.3 19.9 
4 103.9 61 . 0 2 . 6 0.9 0.3 0.3 12.2 
5 104.0 60 . 9 2 . 5 0.0 0.3 0.3 7.9 
6 104.3 60 . 0 2 . 4 0.7 0.4 0.3 6.1 
7 185.4 60 . 4 2 . 2 0.9 0.8 0 . 7 6.1 
8 108.5 62 . 6 3 . 2 3 . 0 3.0 2.9 6.4 

9 2655.8 2655 . 7 2655.6 2655.6 2655.6 2655.6 
10 2659.l 2659 .l 26 59.l 2659.l 2659.l 2659.l 

2655.6 
2659.l 

VERTICAL SLICE Y= 3 
Z= X= l 2 3 I 4 I 5 I 6 I 7 1 ••••••••••••••••••• ••••• 0.2 1316.0 

2 ·· · ···· -··· ····· ·· · 0.9 ••••• ! 0.3 820.1 ----------·---------------------------- ---- --------
3 3.4 2.0 2.1 0 . 9 0 . 3 0.3 19 .3 
4 3.0 2.7 2.1 0 , 0 0 . 3 0.3 12.2 
5 2.8 2.6 2.1 0 . 7 0.4 0.3 7.9 
6 2. 5 2.6 2 . 1 0 . 6 0.4 0.3 5.9 
1 2.2 2.5 2.1 0 . 0 0 . 1 0.1 5.o 
e 3.1 3.6 2.9 1.6 1.6 2.3 4.6 

9 2655.6 2655.6 2655.3 2655.2 2655. 0 2654.0 
10 2659.l 2659.l 2659.l 2659 . l 2659. l 2659.l 

2654.l 
2659.l 

Z= 
l 
2 

3 
4 
5 
6 
7 
8 

VERTICAL SLICE Y= 4 
X=l 2 3 4 I 5 l 6 I 7 • • ••• 0.2 1311.0 

1.2 l.l l.O 0.3 •••• • 0.3 819.4 ----------- -------------- ---- ---- - -------- --------
1.2 1.1 1.0 0.3 0. 3 0.3 17.l 
1 . 0 1.0 1.0 0 . 3 0. 3 0.3 10.3 
0.9 0.9 0.9 0 . 3 0. 3 0.3 5 . 9 
0.6 0.7 0.9 0 .3 0. 3 0.3 3.7 
0.9 1.0 1.4 0 . 3 0 .3 0.3 3.0 
3.0 3.5 4.2 0.7 0 .7 0.7 3.5 

9 2655 . 6 2655.6 2655.2 2655.0 2654 . 8 2654.6 
10 2659.l 2659.l 2659.l 2659.l 2659 . 1 2659.1 

2654 .l 
2659 .l 

VERTICAL SLICE Yz 5 
z- X=l 2 3 4 5 I 6 I 7 1 •••• • •••••••• •• • • • • ••• • • •••••••••• 0.2 1306.0 

2 ~:~~~::::::::::~::::::::::::~::::: ___ __ ~:~- - - ~:~:: _ 
3 o.3 o.3 o.3 0.3 o.3 o.3 17.o 
' 0.3 0.3 0.4 0.3 0.3 0.3 10.3 
5 0.3 0.3 0.5 0.3 0.3 0.3 5.8 
6 0.4 0.4 0.6 0.3 0.3 0.3 3.6 
7 0.8 0.9 1.2 0.3 0.3 0.3 2.9 
e 2.9 3.5 4.3 o.7 o.7 o.5 J.5 

9 2655.6 2655.6 2655.l 2654 . 9 2654.6 2654 . 4 
10 2659.l 2659.l 2659.l 2659.l 2659.l 2659.l 

2654 . 0 
2659.1 

Z• 
l 
2 

3 

' 5 
6 
7 
8 

VERTICAL SLICE Y• 6 
Xzl 2 3 ' 5 6 I 7 0.2 0.2 0.2 0.2 0 . 2 0.3 1352.l 

0.3 0.3 0.3 0 . 3 0.3 0.3 901.7 
-- - -- - --- -------------- ~----- - --- ----- - - --- --------

0. 3 0.3 0.3 0 . 3 0.3 0 . 3 10.0 
0.3 0.3 0.3 0.3 0.3 0 . 3 10.9 
0.3 0.3 0.3 0 . 3 0.3 0 . 3 6.2 
0.3 0.3 0.3 0.3 0.3 0 . 3 4.1 
o.7 o.8 o.9 0.3 o.3 o.3 3.9 
2.9 3.4 7.4 3 . 3 1.7 0 . 4 5.8 

9 2655.6 2655.6 2654.9 2654 . 7 2654.5 2654.3 
10 2659.l 2659.1 2659.l 2659.l 2659.1 2659.l 

2654.1 
2659.1 

8 9 
2305.6 2321.5 
2630.5 2635.e 

2643 . , 2648.0 
2643.6 2648.2 
2643.9 2648.5 
2644.4 2649 . 0 
2645.2 2649 . 7 
2645.9 2650.3 

2659 .l 2659.l 
2659. l 2659 . l 

8 9 
2308 . l 2322 . 4 
2631.l 2635 . 9 

2643 . 8 2648.2 
2644. 0 2648. 3 
2644 . 3 2648.6 
2644 . 8 2649.l 
2645.6 2649 . 0 
2646 . 2 2650 . 4 

2659 . 1 2659.l 
2659 . l 2659.l 

8 9 
23 !1. 0 23 23.3 
26 31. 6 2636.l 

2644 . 2 264 0.3 
2644 . 4 264 0.4 
264' . 6 264 0.7 
2645 . l 264 9 . 2 
2645.9 2649.9 
2646.6 265 0 . 5 

2659.l 2659.l 
2659.l 2659.l 

8 9 
2311.3 2323.3 
2631.7 2636.1 

2644 . 2 2648.3 
2644 . 4 2640.5 
2644 . 7 2640.7 
2645 . 2 2649.2 
2646 . 0 2649.9 
2646 . 6 2650.5 

2659.l 2659.l 
2659.l 2659.l 

8 9 
2311. 5 2323 . 4 
263 l. 8 2636. 1 

2644 . 3 2648 . 3 
2644 . 5 2648.5 
2644 . 8 2648 . 7 
2645.3 2649 . 2 
2646 . l 2649 . 9 
2646 . 7 2650 . 5 

2659.l 2659.l 
2659.l 2659.l 

e 9 
2311 . 9 2323.5 
2632.l 2636.l 

2644 . 5 2648.3 
2644.7 2648.5 
2644.9 2648.7 
2645.4 2649.2 
2646.2 2649.9 
2646.9 2650.5 

2659.l 2659.1 
2659.1 2659.1 

199 
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VERTICAL SLICE Y= 7 
Z= X=l 2 3 4 5 6 7 8 9 

l 1302.7 1320.0 1313.0 1308 . 2 1303 . 4 1350.5 1594.0 2312. 7 2323.6 
2 747. l 762.2 812.4 813 . l 814 . 6 898.6 1635.l 2632.8 2636.2 ----------------------------------------------------3 19.7 20.1 19.3 17 . 8 17.7 35.5 378.l 2644.9 2648.3 
4 12.l 12.4 12.2 u .o ll. 0 29.6 356.5 2645.l 2648.5 
5 7.7 8.1 7.9 6.8 6 . 8 28.2 327.6 2645.4 2648.7 
6 6.0 6.3 6.1 5 . 5 5 . 5 36.5 282.4 2645.8 2649.2 
7 6.0 6.4 7.5 9 . 7 9.9 69.8 226.7 2646.6 2650.0 
8 6.3 7.3 17.l 28 . 4 28.9 125.3 203.4 2647.2 2650.6 

----------------------------------------------------9 26!!.6 2655 . 7 2654.4 2654.3 2654.2 2654.3 2654.5 2659.1 2659.l 
10 2659.l 2659.l 2659.l 2659.l 2659 . l 2659.l 2659 . l 2659.l 2659.l 

VERTICAL SLICE Y• 8 
Z• x-1 2 3 4 5 6 7 8 9 

l 2308.8 2310.2 2311 . 9 2312 . l 2312.3 2312.6 2313.4 2321.2 2325.3 
2 2631.2 2631.5 2631.8 2631.9 2632 . 0 2632.3 2633.0 2635.7 2636.5 
3 2643.9 2644.l 2644. 3 2644.4 2644. 5 2644 . 6 2645 . 0 2648.0 2648.5 
4 2644.l 2644.3 2644. 5 2644 . 6 2644 . 6 264' . 8 2645.2 2648.2 2648.7 
5 2644 . 4 2644.6 2644 . B 2644.B 2644.9 2645 . l 2645.5 2648.4 2648.9 
6 2644 . 9 2645.0 2645 . 3 2645 . 3 2645 . 4 2645.6 2645.9 2648.9 2649.4 
7 2645 . 7 2645 . B 2646 . 1 2646 . 1 2646.2 2646 . 3 2646.7 2649.7 2650.1 
8 2646 . 3 2646.5 2646 .7 2646 . 8 2646.8 2647 . o 2647 .3 2650.3 2650.7 
9 2659.1 2659 . 1°2659 . l 2659.1 2659. l 2659.1 2659.l 2659.1 2659.1 

10 2659 . 1 2659 . 1 2659. l 2659 . l 2659. 1 2659.l 2659.1 2659.l 2659.l 

VERTICAL BLICE Y- 9 
z- X=l 2 3 4 5 6 7 8 9 

l 2323 . 4 2323 . 7 2324 . 1 2324.l 2324.2 2324.2 2324. 3 2325.5 2327 . 0 
2 2636.l 2636 . 2 2636.3 2636.3 2636.3 2636 . 3 2636.3 2636.6 2636.8 
3 2648 . 3 2648.3 2648 . 4 2648.4 2648.4 2648.4 2648 . 4 2648.6 2648.7 
4 2648 . 5 2648 . 5 2648.5 2648.6 2648.6 2648.6 2648.6 2648 . 7 2648 . 9 
5 2648 . 7 2648 . 8 2648.8 2648.8 2648.8 2648.8 2648 . 8 2649 . 0 2649 . 2 
6 2649 . 2 2649 . 2 2649 . 3 2649.3 2649.3 2649.3 2649.3 2649.4 2649 . 6 
7 2649.9 2650.0 2650.0 2650.0 2650.0 2650.0 2650 . 0 2650 . 2 2650 . 3 
8 2650 . 5 2650.6 2650.6 2650.6 2650.6 2650.6 2650 . 6 2650.8 2650.9 
9 2659 . 1 2659 . 1 2659 . l 2659.l 2659.l 2659.l 2659.l 2659.l 2659 . l 

10 2659 . l 2659 . l 2659.l 2659.l 2659.l 2659.l 2659 . l 2659 . 1 2659 . l 
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Figure F. 7. Predicted radon concentrations ·Case 7. 
Subslab depressurization, 20 mm separation, low flow rate. 

ZONE CONCENTRATION [pCi/LJ 
-------------------------------BASEMENT 
OUTDOORS 
LIVING ROOM 
HALLWAY 
BEDROOM 3 
BATHROOM 
MASTER BEDROOM 
BEDROOM 2 

0.5 
0.2 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

RADON CONCENTRATIONS IN SOIL [pCi/LJ 

VERTICAL SLICE Y• 1 
Z• X•l 2 3 I 4 I 5 I 6 I 7 1 ******************* ***** 0.2 1190.0 

2 ~:::~~:~~.~~~:~:~:~ ----- ~;~ - -~~~:~-----~;~- --~==;~ .. 
3 J.4 o.8 o.6 o.3 0.2 0.2 17.6 
4 3.5 0.8 0.6 0.3 0.2 0.2 10.7 
5 3.6 o.8 o.6 o.3 0.2 0.2 6.8 
6 3.9 0.9 0.6 0.3 0.2 0.2 5.2 
7 4.5 1.1 0.9 0.5 0.5 0.6 5.3 
8 7.3 3.7 1.9 1.9 1.9 2.5 5.4 

9 2655.6 2654.8 2642.4 2636.4 2631.9 2628.4 
10 2659.1 2659.1 2659.l 2659.1 2659.1 2659.1 

2623.B 
2659.1 

VERTICAL SLICE Y• 2 

Z• X= l 2 3 I 4 I 5 I 6 I 7 ~ ::::::::::::::::::: 0.6 ::::: g : ~ i~gg:~ 
------------------------------------------- --------

3 1.5 1.7 1.5 0.6 0.3 0.3 19.7 
4 1.5 1.7 1.5 0 . 5 0.3 0.3 12.l 
5 1.5 1.7 1.5 0.5 0.3 0.3 7.8 
6 1.5 1.7 1.5 0.4 0.3 0.3 6.0 
7 1.9 1.9 1.6 0.8 0.7 0.7 6.0 
8 5.3 4.0 2.6 2.6 2.6 2.8 6.1 

9 2655.4 2655 .2 2648.B 2645.6 2642.8 2639.7 
10 2659.l 2659.l 2659.l 2659.l 2659.l 2659.l 

263,.7 
2659.l 

z='1~FcALs~ICEY=331 4 I 5 I 6 I 7 
1 ******************* ***** 0.2 1338.1 
2 *********•********* 0.7 ***** 0.3 842.9 -------------------- ----------------------- --------
3 1.2 1.9 1.8 0.7 0.3 0.3 19 . 3 
4 1.2 1.9 1.8 0.7 0.3 0.3 12 . 3 
5 1.2 1.9 1.8 0.6 0.3 0.3 7.8 
6 1.2 1.9 l.B 0.5 0.4 0. 3 5.7 
7 1.4 2.0 1.8 0.7 0.6 0 .7 4 . 8 
8 2.4 3.2 2.6 1.3 1.3 2 .1 4 . 3 

9 2649.l 2651.0 2645.7 2643.3 2641.1 2639.4 
10 2659.1 2659.l 2659.l 2659.1 2659.1 2659.l 

2636.5 
2659.l 

Z= 
l 
2 

3 
4 
5 
6 
7 
B 

VERTICAL SLICE Y= 4 

X=l 2 3 4 I 5 I 6 I 7 ••••• 0.2 1334.9 
0.5 0.7 0.8 0.3 ••••• 0.3 844.0 

--------------------------- ---------------- --------0. 5 0.7 0.8 0.3 0.3 0.3 17.2 
0.4 0.7 0.8 0.3 0.3 0.3 10.5 
0.4 0.6 0.8 0.3 0.3 0.3 6.0 
0.4 0.5 0.7 0.3 0.3 0.3 3.7 
0.7 0.9 1.2 0.3 0.3 0.3 2.9 
2.4 3.2 3.9 0.5 0.5 0.6 3.4 

9 2645 . 7 2648.5 2643.5 2641.4 2639.5 2638.4 
10 2659.l 2659.l 2659.l 2659.1 2659.l 2659.l 

2636 .8 
2659 .l 

VERTICAL SLICE ye 5 
za Xe l 2 3 4 5 l 6 I 7 

1 ····························****** 0.2 1331.9 
2 ::::::::::::~::::::::::::::::::::: ----~:~- --~!~:~-
3 0.3 0.3 0.3 0.3 0.3 0.3 17.1 
4 0.3 0.3 0.4 0.3 0.3 0.3 10.5 
5 0.3 0.3 0.4 0.3 0.3 0.3 5.9 
6 0.3 0.3 0.6 0.3 0.3 0.3 3.6 
7 0.7 0.8 1.1 0.3 0.3 0.3 2.9 
8 2.4 3.2 4.0 0.5 0.4 0.4 3.4 

9 2642.8 2646.2 2641.5 2639.7 2638.0 2637.5 
10 2659.1 2659.l 2659.l 2659.1 2659.1 2659.1 

VERTICAL SLICE Y• 6 

2637.0 
2659.1 

Z• X•l 2 3 4 5 6 I 7 
1 0.2 0.2 0.2 0.2 0.2 0.3 1379.8 
2 0.2 0.3 0.3 0.3 0.3 0.3 930.5 ------------------------------------------- --------
3 0.3 0.3 0.3 0.3 0.3 0.3 18.3 
4 0.3 0.3 0.3 0.3 0.3 0.3 11.4 
5 0.3 0.3 0.3 0.3 0.3 0.3 6.6 
6 0.3 0.3 0.3 0.3 0.3 0.3 4.4 
1 0.1 o.8 0.0 o.3 o.3 o.4 4.4 
e 2.8 3.3 1.1 2.5 o.8 o.4 6.6 

9 2639.7 2643.4 2640.0 2638.8 2637.7 263 7.7 
10 2659.1 2659.1 2659.l 2659.1 2659.1 2659.l 

2638.l 
2659.l 

8 9 
2266.9 2301.9 
2620. 7 2631. 6 

2637.3 2645.5 
2637.5 2645.7 
2637.9 2646.0 
2638.7 2646.5 
2639.9 2647.5 
2640.9 2648.2 

2658.9 2659.l 
2659.1 2659.1 

8 9 
2277.9 2305.0 
2623.2 2632.3 

2638.9 2645.9 
2639.2 2646.l 
2639.5 2646.4 
2640.2 2646.9 
2641.3 2647.8 
2642.2 2648.5 

2659.0 2659.1 
2659.l 2659.l 

8 9 
2285.3 2307.4 
2625.0 2632.8 

2640.1 2646.2 
2640.3 2646.4 
2640.7 2646 . 7 
264 1. 3 2647 . 2 
2642 . 4 2648 . l 
2643 . 2 2648 . 7 

2659 . 0 2659.l 
2659.1 2659.l 

8 9 
2285 . 9 2307.6 
2625.2 2632 . 9 

2640 . 2 2646.2 
2640 . 5 2646.4 
2640 . 8 2646.7 
2641.5 2647.2 
2642 . 5 2648.l 
2643 . 3 2648.8 

2659.0 2659.1 
2659.1 2659.l 

8 9 
2286 . 4 2307.7 
2625.4 2632.9 

2640.4 2646.2 
2640.6 2646.4 
2641.0 2646.7 
2641. 6 2647. 3 
2642.7 2648.l 
2643.5 2648.8 

2659.0 2659.l 
2659.l 2659.1 

8 9 
2287.0 2307.9 
2625.9 2632.9 

2640.7 2646.2 
2640.9 2646.5 
2641.3 2646. 7 
2641.9 2647.3 
2642.9 2648.l 
2643.7 2648.8 

2659.0 2659.1 
2659.1 2659.l 

201 
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VERTICAL SLICE y e 7 
Z= X=l 2 3 4 5 6 7 8 9 

l 1281.l 1335.7 1338.6 1334.8 1331.3 1379.4 1619.9 2288.6 2308.3 
2 727.6 776.0 837.7 839.6 842.3 928.2 1665.1 2627 . 2 2633.0 

---- --------------------------------------- ------ ---
3 19.3 20.3 19.3 17 . 5 17.4 26.1 416.2 2641.4 2646.3 
4 11.11 12.11 12.2 10.11 10.11 20 . 0 3915.2 2641.6 2646.5 
5 7.6 8.2 7.8 6.4 6.4 18 . 4 369.6 2642.0 2646.8 
6 5.8 6.3 5.9 4 . 8 4.9 27.4 328.1 2642.6 2647.3 
7 5.9 6.4 7.0 8 . 7 8.9 67.8 278.9 2643.5 2648.2 
8 6.0 7.2 17.4 29 . 2 29.8 141.9 262.2 2644.3 2648.8 -------------------------------------------------- --9 2635.0 2638.5 2637.5 2637.6 2637.7 2638.6 2640 . 4 26511.0 2659.l 

10 2659.l 2659.l 2659.l 2659.l 2659.l 2659.l 2659.l 2659.l 2659.l 

VERTICAL SLICE Y• 8 
Zs X•l 2 3 4 5 6 7 8 9 

l 2282.7 2286.3 2289.6 2289.9 2290.3 2290.8 2292.0 2303.5 2312.9 
2 2624.6 2625.J 2626.1 2626.J 2626.4 2626.9 2628.0 2632. 0 263'. 0 
J 2639.8 2640.3 2640.8 2640.9 2641.0 2641. J 2641. 9 2645.7 2646.9 
4 2640.0 2640.5 2641.0 2641.l 2641.3 2641. 5 2642.l 2645.9 2647.l 
5 2640.4 2640.8 2641.3 2641.5 2641.6 2641. 8 2642.5 2646.2 2647.4 
6 2641.0 2641.5 2642.0 2642.1 2642.2 2642.4 2643.0 2646.7 2647.9 
7 2642.1 2642.5 2643.0 2643.1 2643.2 2643.4 2644. 0 2647.6 2648.7 
e 2642.9 2643.3 2643.8 2643.9 2644.o 2644.2 2644. 7 2648.3 2649.3 
9 2659.0 2659.0 2659.0 2659.0 2659.0 2659 . 0 2659.0 2659 . 1 2659.1 

10 2659.1 2659.1 2659.l 2659.1 2659.l 2659.1 2659.l 2659 . 1 2659.l 

VERTICAL SLICE Y• 9 
Z• X•l 2 3 4 5 6 7 8 9 

1 2308,9 2309.8 2310.7 2310.8 2310,9 2311.0 2311.2 2314.0 2317.6 
2 2633.l 2633.3 2633.5 2633 . 5 2633.6 2633 . 6 2633 . 6 2634.2 2634.9 
3 2646.4 2646.5 2646 . 6 2646.6 2646.6 2646 . 6 2646 . 7 2647.l 2647.5 
4 2646.6 2646.7 2646.8 2646 . e 2646 . 8 2646 . 8 2646 . 9 2647.2 2647.7 
5 2646.9 2647.0 2647.l 2647 . 1 2647.l 2647 . l 2647 . 2 2647.5 2648.0 
6 2647.4 2647.5 2647 . 6 2647.6 2647.6 2647. 6 2647 . 7 2648.0 2648.5 
7 2648 . 2 2648.3 2648.4 2648 . 5 2648.5 2648.S 2648.5 2648 . 8 2649 . 3 
8 2648.9 2649.o 2649 . 1 2649 . 1 2649.1 2649 . l 2649 . 2 2649.5 2649.9 
9 2659.l 2659.l 2659.l 2659 . l 2659.l 2659 . 1 2659 . l 2659.l 2659.l 

10 2659.l 2659.l 2659.1 2659 . l 2659.1 2659 . 1 2659 . 1 2659.1 2659.1 
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Figure F.8. Predicted radon concentrations - Case 8. 
Subslab pressurization, 20 mm separation, low flow rate. 

ZONE CONCENTRATION [pC1/L J 
-------------------------------BASEMENT 2. 3 
OUTDOORS 0.2 
LIVING ROOM 2.3 
HALLWAY 2.3 
BEDROOM 3 2 • 3 
BATHROOM 2.3 
MASTER BEDROOM 2.3 
BEDROOM 2 2 • 3 

RADON CONCENTRATIONS IN SOIL [pCi/LJ 

VERTICAL SLICE Y• 1 
Z• X•l 2 3 I 4 I 5 I 6 I 7 1 ••••••••••••••••••• ***** 10.7 1923.7 

2 ······~············ 2.4 ***** 6.6 1794.1 ------------------------------------------- --------3 2.3 2.3 2.3 2.4 2.5 4.5 18.4 
4 2.J 2.3 2.3 2.4 2.5 4.1 17.l 
5 2.J 2.3 2.3 2.4 2.5 J.B 15.6 
6 2.3 2.3 2.3 2.4 2.5 3.2 13.B 
7 2.J 2.J 2.4 2.4 2.5 2.7 13.2 
e 2.J 2.4 2.5 2.5 2.7 2.9 16.6 

9 2207.5 2517.4 2596.6 2608.l 2625.6 2630.l 2648.4 
10 2647.2 2656.B 2658.3 2658.5 2658.6 2658.7 2659.0 

VERTICAL SLICE Y= 2 
Zc X= l 2 3 I 4 I 5 I 6 I 7 l ******************* ***** 0.6 1665.8 

2 ******************* 2.6 ••••• l.l 1156.5 
------------------------- ------------------ --------3 2.3 2.3 2.6 2.6 1.9 l.l 27.2 

4 2.3 2 . 3 2.7 2.B 2.3 l.l 19.2 
5 2.3 2 . 4 2.7 2.9 2.6 l.l 13.3 
6 2.3 2.4 2.8 3.1 3.2 l.l 10.8 
7 2.3 2.4 2.9 3.5 4 . 4 2.0 11.1 
8 2.4 3 .1 3., 3.5 7 . 7 7 . 3 14.6 

9 2579.7 2646.9 2652.4 2653.0 2653.8 2654.2 
10 2658.3 2659.0 2659.l 2659.l 2659.l 2659.l 

2655.1 
2659.l 

VERTICAL SLICE Y= 3 
Z= X=l 2 3 I 4 I 5 I 6 I 7 l •••••••••••••·•~•• ~ •••-• 0.3 1611.D 

2 ••••••••••••••••••• 2.0 1*•••• 0.4 1116.9 
----------------------------------- -- ------ ---- ----

3 2.4 2.9 4.4 2 . 0 0.5 0.4 24.5 
4 2.4 3.0 4.5 l.9 0.7 0.4 17.5 
5 2.4 3.1 4 . 5 1.9 0.8 0.4 12.3 
6 2.4 3.1 4 . 5 1.6 l. l o.~ l0.1 
7 2.4 3.3 4.6 2.1 1.9 1.5 9.l 
8 2.6 4.0 6.1 4.5 4.5 5.8 lG.8 

9 2631.8 2653.2 2654.8 265 5.0 2655.2 2655.3 
10 2658.9 2659.l 2659.l 265S.l 2659.l 2659.l 

2655.5 
2659.l 

Z= 
l 
2 

3 
4 
5 
6 
7 
e 

VERTICAL SLICE Y= 4 
X= l 2 3 4 I 5 I 6 I 7 ••••• 0.3 1610.5 

2.2 2.l 2.2 0.4 ••••• 0.4 1117.5 
----------- - ---- - --------------- - ---- -- -~-- -- - - ~ ---

2.2 2.1 2.2 0.4 0.4 0.4 21.5 
2.3 2.2 2.2 0.4 0.4 0.4 14.7 
2.4 2.4 2.2 0.4 0.4 0.4 9.0 
2.4 2.6 2.2 0.4 0.4 0.4 6.0 
2.5 3.4 3.2 0.5 0.4 C.5 5.4 
2.6 6.5 8.0 2.5 2.4 2.3 8.8 

9 2637.5 2653.B 2655.0 2655.l 2655.3 2655.3 
10 2659.0 2659.l 2659.l 2659.l 2659.l 2659.l 

2655.5 
2659.l 

VERTICAL SLICE Y= 5 
Z• X= l 2 3 4 5 I 6 I 7 

l ************······················ 0.3 1610.6 
2 :::::::::::::::::::::::::::::::::: ____ _ ~:~- _ :::~:~-
3 l.5 0.7 0.6 0.4 0.4 0.4 21 . 3 
4 l . B 1.0 0.8 0.4 0.4 0.4 14.5 
5 2.1 l.3 l.o o.4 o.4 o.4 0.e 
6 2 . 5 1.7 l.5 0.4 0.4 0.4 5.8 
7 3.2 2.9 2.8 0.4 0.4 0.4 5 . 3 
8 4.8 6.5 8.1 2.5 2.4 l.9 8.8 

9 2644.7 2654.4 2655.2 2655.3 2655.4 2655.4 2655.6 
10 2659.0 2659.l 2659.l 2659.l 2659.1 2659.l 2659.l 

VERTICAL SLICE Y= 6 
Z= X=l 2 J 4 5 6 I 7 

l 0.4 0.3 0.3 0.3 0.3 0.4 1664.3 
2 0.4 0.4 0.3 0.4 0.4 0.5 1214.0 

----- ------ -------------------------------- --------3 0.4 0.4 0.3 0.4 0.4 0.5 22.4 
4 0.4 0.4 0.3 0 . 4 0.4 0.5 15.3 
5 0.4 0.4 0.3 0.4 0.4 0.5 9.3 
6 0.4 0.4 0.3 0 . 4 0.4 0.5 6.3 
7 l.l l.2 l.9 0 . 8 0.4 0.5 6.2 
8 6.6 6.1 12.6 0.1 5.9 o.7 13.1 

9 2646.9 2654.7 2655.3 2655.4 2655.5 2655.5 2655.6 
10 2659.0 2659.l 2659.l 2659.l .2659.l 2659.l 2659.l 

e 9 
2409.2 2373.0 
2649.7 2645.l 

2654.4 2653.6 
2654.5 2653.7 
2654.5 2653.B 
2654.7 2654.l 
2654.9 2654.6 
2655.2 2655.0 

2658.9 2659.l 
2659.l 2659.l 

8 9 
2390.5 2368.4 
2646.4 2644.4 

2653.0 2653.2 
2653.l 2653.3 
265 3 .2 2653.4 
2653.4 2653.7 
2653.7 2654.2 
2654.l 2654.6 

2659.1 2659.l 
2659.l 2659.1 

e 9 
2381. 7 2365. l 
2645.l 2643.B 

2652.3 2652.9 
2652.4 2653.0 
2652.5 2653.l 
2652.7 2653.4 
2653. l 2653. 9 . 
2653.6 2654.4 

2659.l 2659.l 
2659.l 2659.l 

8 9 
2381.l 2364.9 
2645.0 2643.8 

2652.3 2652.8 
2652.3 2652.9 
2652.5 2653.1 
2652.7 2653.4 
2653.l 2653 . 9 
2653.5 2654.4 

2659.l 2659.l 
2659.l 2659.1 

8 9 
2380.6 2364.6 
2645.0 2643.8 

2652.2 2652.B 
2652.3 2652.9 
2652.4 2653.1 
2652.7 2653.4 
2653.l 2653.9 
2653.5 2654.3 

2659.l 2659.l 
2659.l 2659.l 

8 9 
2380.l 2364.4 
2645.l 2643.7 

2652.3 2652.8 
2652.4 2652.9 
2652.5 2653.1 
2652.7 2653.4 
2653 . 1 2653.9 
2653.5 2654 . J 

2659.l 2659.1 
2659.l 2659.1 

203 



204 

VERTICAL SLICE YE 7 
ZK X=l 2 3 4 5 6 7 8 9 

1 1702.4 1619 . l 1599.0 1600.5 1602.7 1659.0 1877.9 2379.0 2363.9 
2 1252.2 1075 . 9 1096.0 1101.2 1107.B 1205 . 6 1936.2 2645.3 2643 . 6 

---·------------------------------------------------3 26.8 25.6 24.4 23.3 23.3 63.2 311.9 2652.• 2652.7 
4 19.4 17.4 17.3 16.6 16.7 57.5 294.0 2652.5 2652.9 
5 13 . l 11. 7 12.l 11. 4 11.5 55.4 269.9 2652.6 2653.0 
6 10.2 9.4 10.4 10.l 10.2 62.7 231.6 2652.8 2653.3 
7 10.5 9.6 12.7 17.0 17.3 90.1 184.7 2653.2 2653.8 
8 15.0 12.9 25.7 •0.1 '1.4 136.9 17'.4 2653.6 2654.3 

----------------------------------------------------9 2653 . 4 2655.4 2655.6 2655.6 2655 . 6 2655.7 2655.1 2659.1 2659.1 
10 2659 . 1 2659.1 2659.l 2659.1 2659,l 2659.1 2659.l 2659.1 215!!9.l 

VERTICAL SLICE Yg 8 
z~ X=l 2 3 ' 5 6 7 8 9 

1 2381.4 2377.l 2374.2 2373.9 2373.7 2373.5 2373.0 2368.3 2358.0 
2 2645.1 2644.3 2643.9 2643.9 2643.9 2644. 0 2644.4 2644.4 2642 . 6 
3 2652.3 2651.9 2651.6 2651.6 2651 . 7 2651. 7 2651. 9 2653.2 2652 . l 
4 2652.4 2652.0 2651.7 2651.7 2651.7 2651.8 2652.0 2653.3 2652 . 3 
5 2652.5 2652.1 2651.9 2651.9 2651 . 9 2651.9 2652.1 2653.4 2652.5 
6 2652.8 2652.4 2652.1 2652.1 2652 . 1 2652.2 2652.3 2653. 7 2652.B 
7 2653.2 2652.B 2652.6 2652.6 2652 . 6 2652.6 2652.8 2654. 2 2653 . 3 
8 2653.6 2653.2 2653.o 2653.o 2653.o 2653.l 2653.2 2654.6 2653.8 
9 2659.0 2659.1 2659.1 2659.l 2659.1 2659.1 2659.1 2659. l 2659.1 

10 2659.1 2659.l 2659.1 2659.1 2659.1 2659.1 2659.1 2659.1 2659 . 1 

VERTICAL SLICE Y• 9 
z- XEl 2 3 4 5 6 7 8 9 

1 2361.7 2360.7 2359.7 2359.6 2359.5 2359.4 2359. l 2356.1 2351.9 
2 2643.3 2643 . l 2642.9 2642.9 2642.9 2642 . 9 2642.8 2642 . 3 2641.5 
3 2652.5 2652.4 2652.3 2652.3 2652.3 2652 . 3 2652. 3 2652.0 2651.5 
4 2652.6 2652.5 2652.4 2652.4 2652.4 2652 . 4 2652. 4 2652 . 1 2651. 7 
5 2652.8 2652.7 2652.6 2652.6 2652.G 265~ . 6 2652. 6 2652 . 3 2651.9 
6 2653.l 2653.0 265 2. 9 2652.9 2652.9 2652 . 9 2652. 9 2652.6 2652 . 2 
7 2653.7 2653.6 2653 . 5 2653.5 2653.5 2653 . 4 2653.4 2653 . l 2652 . 8 
8 2654 . l 2654.0 2653.9 2653.9 2653.9 2653 . 9 2653 .9 2653 . 6 2653.3 
9 2659.l 2659.l 2659.l 2659.l 2659.l 2659 . 1 2659. 1 2659 . 1 2659.l 

10 2659.1 2659.l 2659.1 2659.l 2659.l 2659 . l 2659. 1 2659 . 1 2659 . l 
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Figure F.9. Predicted radon concentrations - Case 9. 
Subslab depressurization, 20 mm separation, high flow rate. 

ZONE CON CENTRATION (pCi/LJ 
-------------------------------BASEMENT 
OUTDOORS 
LIVING ROOM 
HALLWAY 
BEDROOM 3 
BATHROOM 
MASTER BEDROOM 
Bli:DROOM 2 

o. , 
0. 2 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

.RADON CONCENTRATIONS IN SOIL [pCi/LJ 

VERTICAL SLICE Y• 1 

Z• XKl 2 3 I 4 l 5 I 6 I 7 1 ******************* ***** 0.2 1081.7 
2 ******************* 0.2 ***** 0.2 576.6 

---------------------------- -------------- --------3 2.9 0.5 0.4 0.2 0.2 0.2 15.8 
4 3.0 0.5 0.3 0.2 0.2 0.2 9 . 4 
5 3.1 0.5 0.4 0.2 0.2 0.2 6.0 
6 3.4 0.6 0.4 0.3 0.2 0.2 4.6 
7 4.0 0.8 0.6 0.5 0.5 0.6 4 . 7 
B 6.5 3.1 1.6 1.6 1.6 2.2 4 . 8 

9 2655.4 2653.-3 2626.9 2618.0 2612.0 2609.0 
10 2659.l 2659.1 2659.l 2659.1 2659.1 2659.1 

2606.3 
2659.1 

Zs ~~IICAL S~ICE Yc321 4 I 5 I 6 I 7 
l ••••••••••••••••••• ***** 0.2 1235.6 
2 •• • ••••• •••••• • •••• 0 . 5 ••••• 0 . 2 693.2 

------------------------------------------- --------3 1.1 1. 3 1.1 0.5 0.2 0 . 2 18 . 4 
4 1.1 1 . 3 1 . 1 0.4 0.2 0 . 2 11 . 2 
5 1.1 1. 3 1.1 0.4 0.2 0.2 7.2 
6 1.2 1 .3 1.1 0 . 3 0.2 0 . 2 5.5 
7 1.4 1 . 5 1 . 3 0. 7 0.6 0 . 7 5.5 
8 4.4 3. 2 2 . 2 2.2 2.2 2.6 5 . 6 

9 2654.9 2654.4 2637.8 2632.6 2628.3 2625.1 
10 2659.1 2659.1 2659.1 2659.1 2659.1 2659.l 

2620.6 
2659.1 

Z= ~~pcAL s~ICE Y= 331 4 I 5 I 6 I 7 
1 ••••••••••••••••••• ••••• 0.2 1277.9 
2 ··········· · · · ·· ·· - 0.7 ••••• 0.3 790.l ----------------------------------------- -- --------
3 0.9 1.6 1.6 0.7 0.3 0.3 18.4 
4 0.9 1.6 1 . 6 0.6 0.3 0.3 11.4 
5 0.9 1.6 1. 6 0.6 0.3 0.3 7.2 
6 0.9 1 . 6 1. 6 0 . 4 0 . 4 0.3 5. 2 
7 1. 1 1.7 1. 6 0.6 0.6 0.6 4.4 
8 2. 1 2.9 2. 4 1.1 l.l 1.6 3.9 

9 2638.8 264 1 .5 2634.3 2631.1 2628. 2 2626.8 
10 2659. 1 2659 . 1 265 9.l 2659.l 2659. 1 2659.l 

262 4 .7 
2659.1 

Z= 
1 
2 

3 
4 
5 
6 
7 
8 

VERTICAL SLI CE Y= 4 
X= l 2 3 4 I 5 I 6 I 7 ••••• 0.2 1273 . 9 

0.4 0.6 0.7 0.3 •••• • 0.3 790.6 
- ----------- --------- -- -- ---~ ------------ -- --------0 . 4 0.6 0.8 0.3 0 . 3 0.3 16.4 

0.3 0.5 0.7 0.3 0 . 3 0.3 9.8 
0. 3 0.5 0.7 0.3 0 . 3 0.3 5.5 
0. 3 0.4 0.7 0.3 0 . 3 0.3 3.4 
0 . 6 0.8 1.1 0.3 0.3 0.3 2.7 
2 . 1 2.9 3.6 0.4 0.3 0.5 3.1 

9 2632.9 2637.0 2631.3 2628.8 2626.6 2625.9 
10 2659.1 2659.1 2659.l 2659.1 2659.1 2659.1 

2625.3 
2659.l 

VERTICAL SLICE Y• 5 
Z• Xsl 2 3 4 5 I 6 I 7 l *•*•*•••••*******••*************** 0.2 1270.0 

2 :::: ~ :::::::::::::: :: : : ::~:: : ::::: _____ ~: :_ -- ~~::~-
3 0.2 0.3 0.3 0.3 0.3 0.3 16.3 
4 0.2 0.3 0.3 0.3 0.3 0.3 9.7 
5 0 . 2 0 . 3 0.4 0.3 0.3 0.3 5.4 
6 0 . 2 0.3 0.5 0.3 0.3 0.3 3.3 
7 0.6 0.7 0.9 0.3 0.3 0.3 2.6 
8 2 . 1 2 . 9 3.7 0.4 0.3 0.3 3.1 

9 2626.4 2633 . 3 2628.7 2626 . 9 2625.2 2625 . 2 
10 2659.1 2659.1 2659.l 2659.1 2659.1 2659.1 

VERTICAL SLICE Y• 6 

2625.B 
2659.l 

Z• X=l 2 3 4 5 6 I 7 
1 0.2 0.2 0 . 2 0.2 0.2 0.3 1315.4 
2 0.2 0.2 0.3 0.3 0.3 0.3 872.6 ------------------------------------------- --------
3 0.2 0.2 0.3 0.3 0.3 0 .3 17.5 
4 0.2 0.2 0.3 0 . 3 0.3 0 .3 10.6 
5 0.2 0.2 0.3 0.3 0.3 0. 3 6.1 
6 0.2 0.2 0.3 0.3 0.3 0. 3 4.1 
1 o.6 0.1 0.1 o . 3 o.3 o. J 4.1 
8 2.5 3.1 6.7 2 . 1 0.4 0 . 4 6.1 

9 2625.3 2630.3 2627. 5 2626 . 5 2625.6 2626 . l 
10 2659.l 2659.l 26 59 .1 2659.l 2659.l 2659.l 

2627.6 
2659.1 

8 9 
2242.4 2289 . 1 
2612 . 7 2628 . 8 

2632 . 1 2643.7 
2632.4 2643.9 
2632 . 9 2644.3 
2633 . 8 2644.9 
2635 . 4 2645 . 9 
2636.6 2646.7 

2658.8 2659.0 
2659.1 2659.1 

8 9 
2257.4 2293.6 
2617.8 2629.8 

2635.4 2644.3 
2635 . 7 2644.6 
2636.1 2644.9 
2636.9 2645.5 
2638 . 3 2646.5 
2639.3 2647.2 

2658.9 2659.0 
2659 . l 2659.1 

8 9 
2267.8 2297 .o 
2620.4 2630 . 6 

2637.2 2644.8 
2637.5 2645.0 
26 37.9 2645.3 
2638.6 2645.9 
2639.9 2646.9 
2640.8 264 7 .6 

2658.9 2659 . 0 
2659.l 2659.1 

8 9 
2268 . 5 2297.2 
2620 . 7 2630.6 

2637.4 2644.8 
263 7. 7 264 5 .l 
2638 . 1 2645 . 4 
2638 . 8 2646.o 
2640 . 0 2646.9 
2641.0 2647.7 

2658 . 9 2659.0 
2659 . l 2659.1 

8 9 
2269.2 2297.5 
2621 . 0 2630.7 

2637 . 6 2644.9 
2637.9 2645.l 
2638 . 3 2645.4 
263.9 . 0 2646. 0 
2640.2 2646.9 
2641.2 2647. 7 

2658.9 2659.0 
2659.1 2659.l 

8 9 
2270.1 2297.7 
2621.6 2630.7 

2636.0 2644.9 
2638.2 2645.l 
2638.6 2645.4 
2639.4 2646.0 
2640.5 2647.0 
2641.5 2647. 7 

2658.9 2659.0 
2659.l 2659.l 

205 



206 

VERTICAL SLICE Y= 7 
Z= X=l 2 3 4 5 6 7 8 9 

l 1203.3 1273.6 1279.7 1274.9 1270.l 1315.5 1559.8 2272. 2 2298.3 
2 665.5 724.0 786.3 787.2 788.8 870.8 1600.8 2623. l 2630 . 9 ------------------------------------------ ----------3 17.9 19.2 18.4 16.5 16.4 20.l 431.6 2638.8 2645.0 
4 10.8 11.8 11. 4 9.9 9.9 14.0 411.2 2639. 1 2&45.2 
5 6.9 7.6 7.1 5.7 5.7 12.4 384.2 2639 .5 2645.5 
6 5.3 5.9 5 . 3 4.1 4.2 21. 3 342.4 2640.2 2646 . l 
7 5.4 6.0 6 . 3 7.7 7.9 63.l 295.l 2641. 3 2647.0 
8 5.5 6.8 16.7 28.4 28.9 144.0 283.2 2642.2 2647.8 ----------------------------------------------------9 2621.3 2625.9 2626.0 2626.4 2626.7 2628.3 2631.' 2658 .9 26!>9.0 

10 2659.l 2659.l 2659.1 2659.1 2659.1 2659.l 2659.1 2659. 1 2659.l 

VERTICAL SLICE Ys 8 
z~ X=l 2 3 4 5 6 7 8 9 

l 2264.7 2269.7 2274.1 2274.6 2275.0 2275.7 2277.2 2291. 8 2304. 7 
2 2620.0 2621.l 2622.1 2622.3 2622.6 2623.l 2624.4 2629.4 2632.2 
3 2636.B 2637.5 2638.3 2638.4 2638.6 2638.9 2639.7 2644.l 2645.8 
4 2637.l 2637.8 2638.5 2638.7 2638.9 2639.2 2639.9 2644.3 2646.0 
5 2637.5 2638. 2 2638.9 2639.1 2639.2 2639.5 2640.3 2644.7 2646.3 
6 2638.3 2638. 9 2639.6 2639.8 2639.9 2640.2 2640.9 2645.3 2646.9 
7 2639.5 2640.l 2640.8 2640.9 2641.l 2641. 4 2642.0 2646.3 2647.8 
8 2640.5 2641.1 2641.7 2641.9 2642.o 2642.3 2642.9 2647.0 2648.5 
9 2658.9 2658.9 2658.9 2658.9 2658.9 2658.9 2658.9 2659.0 2659.l 

10 2659.1 2659. l 2659.1 2659.l 2659.1 2659.1 2659.l 2659.1 2659.l 

VERTICAL SLICE ys 9 
Z= X=l 2 3 4 5 6 7 8 9 

1 2299.4 2300.7 2301.9 2302.0 2302.1 2302 . 3 2302.6 2306.4 2311.4 
2 2631.1 2631.4 2631.6 2631.7 2631.7 2631. 7 2631. 8 2632.6 2633.7 
3 2645.1 2645.3 2645.5 2645.5 2645.5 2645.5 2645.6 2646.1 2646.7 
4 2645.3 2645.5 2645.7 2645.7 2645.7 2645.7 2645.8 2646.3 2646.9 
5 2645.7 2645.8 2646.0 2646.0 2646.0 2646.0 2646.1 2646.6 2647.2 
6 2646.2 2646.4 2646.5 2646.6 2646.6 2646 . 6 2646.6 2647.1 2647.7 
7 2647.2 2647.3 2647.4 2647.5 2647.5 2647 . 5 2647.5 2648.0 2648.5 
8 2647.9 2648.0 2648.2 2648.2 2648.2 2648.2 2648.2 2648.6 2649.2 
9 2659.0 2659.l 2659.1 2659.1 2659.1 2659.1 2659.1 2659.l 2659.1 

10 2659.1 2659.l 2659.1 2659.l 2659.1 2659.1 2659.1 2659.1 2659.1 
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Figure F.10. Predicted radon concentrations· Case 10. 
Subslab pressurization, 20 mm separation, high flow rate. 

ZONE CONCENTRATION (pCi/LJ 
-------------------------------BASEMENT 
OUTDOORS 
LIVING ROOM 
HALLWAY 
BEDROOM 3 
BATHROOM 
MASTER BEDROOM 
BEDROOM 2 

2.3 
0.2 
2.3 
2.3 
2.2 
2.3 
2.2 
2.2 

RADON CONCENTRATIONS IN SOIL (pCi/LJ 

VERTICAL SLICE Y• 1 
z· x~1 2 3 I ' 

1 
5 

1 
6 

1 

7 l ******************* ••••• 5.2 1927.9 
2 ::::::::::::::::::: ____ _ ~:~- ::::: ----~:~- -~~~=:~-
3 2.3 2.3 2.3 2.3 2.5 3., 11.3 
' 2.3 2.3 2.3 2.3 2.5 3.2 10., 
5 2.3 2.3 2.3 2.3 2.5 3.1 9.5 
6 2.3 2.3 2.3 2.3 2.5 2.8 9.2 
7 2.3 2.3 2.3 2.3 2.5 2.6 9.0 
8 2.3 2.3 2., 2., 2.6 2.7 11.3 

9 2116.2 2475.2 2567.2 2582.l 2608.l 2614.7 2642.6 
10 2641.2 2655.3 2657.7 2657.9 2658.2 2658., 2658.8 

VERTICAL SLICE Y• 2 
Z= X= l 2 3 I 4 I 5 I 6 I 7 1 ******************* ***** 0.5 1667.9 

2 ******************* 2.5 ***** 0.9 1155.l ------------------------------------------- --------
3 2 . 3 2.3 2.5 2.5 1.8 0.9 26.9 
4 2.3 2.3 2.6 2.6 2.2 0.9 18 . 9 
5 2.3 2.3 2 . 6 2.7 2.6 0.9 12 . 9 
6 2 .3 2.3 2 . 6 2.9 3.1 0.9 10 .5 
7 2 .3 2.3 2 . 8 3.1 4.2 1.8 10 . 6 
8 2.3 2 .9 3 . 2 3.3 6.9 7.2 14.5 

9 2552.7 2641.7 2649.7 26~0.8 2652.2 2652.8 2654.6 
10 2657.6 2658.9 2659.0 2659.1 2659.1 2659.1 2659.1 

Z=~~I1CALS~ICEY~331 4 I 5 I 6 I 7 
1 ••••••••••••••••••• ••••• 0.3 1596.0 
2 ··············~···· 2.1 ····~ 0.4 1094.0 -- ----------------------------------------- --------3 2.3 2.7 4. 5 2.1 0.6 0.4 24.6 
4 2.3 2.8 4 .6 2.1 0.7 0.4 17.4 
5 2.3 2.8 4.6 2.0 0.9 0.4 12.3 
6 2 . 4 2.9 4.7 1.B 1.2 0.4 10.3 
7 2.4 3.0 4. 8 2.3 2.1 1.6 9.3 
8 2.5 3 .6 6.3 4.9 4.9 6.2 11.4 

9 2617.6 2651.0 2653.9 2654.2 2654.6 2654.B 2655.3 
10 2658 .7 2659.1 2659.l 2659.l 2659.1 2659.1 2659.1 

Z= 
1 
2 

3 
4 
5 
6 
7 
8 

VERTICAL SLICE Ye 4 
X=l 2 3 4 I 5 I 6 I 7 • •• •• 0.3 1592.5 

2.2 2.1 2.3 0.4 ••••• 0 . 4 1092.7 
--------- ------------ ------------·--------- --------2.2 2.1 2.3 0.4 0.4 0 . 4 21.5 

2.3 2.3 2.4 0 . 4 0.4 0.4 14.5 
2.4 2.4 2.4 0.4 0.4 0.4 8.9 
2 . 4 2.7 2.4 0.4 0.4 0.4 6.0 
2.4 3.7 3.4 0.5 0.4 0.5 5.4 
2.5 6 . 8 8.4 2 . 7 2.6 2.6 9.3 

9 2625.8 2652.0 2654.3 2654.5 2654.8 2655.0 2655.4 
10 2658.8 2659.1 2659.1 2659.1 2659.l 2659.l 2659.l 

VERTICAL SLICE y a 5 
Z= X=l 2 3 4 5 I 6 I 7 l ················••**************** 0.3 1589.4 

2 :::::::::::::::::::::::::::::::::: _____ ~~- _:~~~::_ 
3 1 . 7 o.8 o . 6 o.4 o . 4 o . 4 21.2 
4 2 . 0 1.1 0 . 9 0.4 0.4 0.4 14 . 3 
5 2.2 1.4 1.1 0.4 0.4 0.4 8.7 
6 2.6 2.0 1 . 6 0.4 0.4 0.4 5.8 
7 3 . 1 3.2 3.0 0.4 0.4 0.4 5 . 4 
8 4.5 6.8 B. 5 2.8 2.6 2.1 9 . 3 

9 2637.3 2653.3 2654.8 2654.9 2655.l 2655.2 2655.5 
10 2658.9 2659.1 2659.l 2659.l 2659.l 2659.1 2659.l 

VERTICAL SLICE Ya 6 
Z• X•l 2 3 4 5 6 I 7 

l 0.4 0.3 0.3 0.3 0 . 3 o., 1642.l 
2 0.4 0.3 0.3 0.3 0.3 0.5 1186.2 

-------------------- ----------------------- --------3 0.4 0 . 3 0 . 3 0.3 0.3 0.5 22.2 
4 0.4 0.3 0 . 3 0.3 0.3 0.5 15.0 
5 0.5 0.3 0 . 3 0.3 0.3 0.5 9.0 
6 0.5 0 . 3 0 . 3 0.3 0.3 0.5 6.0 
7 1.1 1 . 2 1 . 9 0.0 o . 4 o.5 5 . 9 
B 7.3 6 . 3 13 . 0 8.7 6.5 0.9 13.0 

9 2640 . 4 2653.7 2654.9 2655.1 2655.2 2655.3 2655.6 
10 2658.9 2659 .1 2659.l 2659.1 2659.l 2659.l 2659.l 

8 9 
2,32.8 2384., 
2650.3 2646.9 

265,.9 265,.5 
2655.0 2654 . 6 
2655.0 2654.7 
2655.2 2655.0 
2655., 2655.4 
2655.7 2655.7 

2658.7 2659.l 
2659.l 2659.l 

8 9 
2'07.9 2378 . 4 
2648.8 2646.0 

2654.2 2654.0 
2654.2 2654.l 
2654.3 2654 . 3 
2654.5 2654.5 
2654.B 2655.0 
2655.1 2655.4 

2659.0 2659 . 1 
2659.1 2659.1 

8 9 
2396.5 2374.2 
2647.3 2645.3 

2653.4 2653.7 
2653.5 2653.B 
2653 . 6 2653.9 
2653 . B 2654.2 
2654.1 265, . 7 
2654.5 2655.1 

2659.1 2659.1 
2659.l 2659.1 

B 9 
2395.B 2374 . 0 
2647.2 2645.3 

2653.4 2653.7 
2653.5 2653 . 8 
2653.6 2653 . 9 
2653.8 2654 . 2 
2654.l 2654.6 
2654.5 2655.0 

2659.1 2659.1 
2659.l 2659.l 

B 9 
2395 . 0 2373.7 
26'7. 1 2645. 3 

2653., 2653.6 
2653.4 2653 . 7 
2653 . 5 2653.9 
2653 . 7 2654.2 
2654.l 2654.6 
2654.4 2655.0 

2659.l 2659 . 1 
2659.1 2659 . l 

8 9 
2394.4 2373., 
2647.2 2645.2 

2653.4 2653.6 
2653.5 2653.7 
2653.6 2653.9 
2653.7 2654.1 
2654.1 2654.6 
2654.5 2655.0 

2659.l 2659.l 
2659.l 2659.l · 
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VERTICAL SLICE Y= 7 
Z= X=l 2 3 4 5 6 7 8 9 

l 1713.4 1608.8 1580.7 1580.0 1579.9 1635.7 1857.2 2392.9 2372.7 
2 1285.9 1060.2 1070.4 1074.3 1079.7 1176.9 1914. 0 2647.4 2645.1 

---------------- ------------------------------------3 27.2 25.5 2•.3 23 •• 23.• 65.8 JOS.• 2653. S 2653.6 

' 19.9 17.3 17.1 16.6 16.7 60.0 286.6 2653.5 2653.7 
5 13.5 11.6 12.1 11.5 11.6 57.9 261. 3 2653. 6 2653.8 
6 10.4 9.3 10.5 10.3 10.5 64.5 221. 3 2653.8 2654.l 
7 10.8 9.6 12.8 17.4 17.8 89.4 173.2 2654. 2 2654.5 
8 16.9 13 •• 26.l '1.2 •2.0 133.8 165.• 2654.5 2655.0 ----------------·-----·--------------------------------
9 2651.6 2655.1 2655.5 2655.5 2655.6 265.5. 6 2655 . 8 2659. 1 2659.l 

10 2659 . l 2659.1 2659.1 2659.1 2659.1 2659.1 2659.1 2659.l 2659.1 

VERTICAL SLICE Y• 8 
Z• X=l 2 3 ' 5 6 7 8 9 

1 2396.4 2390.8 2387.0 2386.6 2386.3 2386.0 2385 . 3 2378.5 2365.l 
2 2647 •• 26•6.• 2645.9 2645.8 2645.8 26•6.0 2646.3 26•6.0 2643.8 
3 2653.5 2653.0 2652.7 2652.7 2652 . 7 2652.8 2652.9 2654.1 2652.9 
4 2653.5 2653.l 2652.8 2652.8 2652.8 2652 . 9 2653.0 2654.2 2653.0 
5 2653.6 2653.2 2652.9 2652.9 2652 . 9 2653.0 2653 . l 2654.3 2653.1 
6 2653.8 2653.• 2653.1 2653.1 2653.1 2653.2 2653.3 2654.6 2653.• 
7 2654.2 2653.8 2653.5 2653.5 2653.5 2653.6 2653.7 2655.0 2653.9 
8 2654.5 2654.2 2653.9 2653.9 2653 . 9 265 •• 0 2654.1 2655.4 2654 •• 
9 2659.0 2659.0 2659.1 2659.1 2659.1 2659.1 2659 . 1 2659.l 2659.1 

10 2659.1 2659.1 2659.l 2659.~ 2659.l 2659.1 2659.1 2659.l 2659.1 

VERTICAL SLICE Y• 9 
Z= X=l 2 3 ' 5 6 7 8 9 

1 2370.0 2368.7 2367 . • 2367.3 2367 . 1 2367.0 2366 . 6 2362.7 2357.J 
2 2644.7 2644.4 2644 .2 2644 . 2 2644 . 2 2644 . 2 2644 . 1 2643.4 2642.5 
3 2653.3 2653.2 2653 .1 2653.1 2653 . 0 2653.0 2653 . 0 2652.6 2652.l 
4 2653.4 2653.3 2653.2 2653.2 2653 . 2 2653.l 2653.l 2652.7 2652.2 
5 2653.6 2653.5 2653 .3 2653 . 3 2653 . 3 2653.3 2653.3 2652.9 2652.4 
6 2653.9 2653.B 2653 .6 2653 . 6 2653 . 6 2653 . 6 2653 . 6 2653.2 2652.7 
7 2654.3 2654.2 2654 .l 2654 . l 2654 . 1 2654 . l 2654 . 1 2653.7 2653 . 3 
8 2654.B 2654.7 2654 . 6 2654 . 5 2654 . 5 2654 . 5 2654.5 2654 . 2 2653.7 
9 2659.l 2659.l 2659 .l 2659 . l 2659 . l 2659.l 2659.l 2659 . l 2659.l 

10 2659.l 2659.l 2659 .l 2659 . l 2659 . l 2659 . l 2659 . l 2659 . l 2659.l 
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Figure F.11. Predicted radon concentrations - Case 11. 
Basement suction, 20 mm separation, soil air barrier. 

ZONE CONCENTRATION [pCi/L) 
-------------------------------BASEMENT 
OUTDOORS 
LIVING ROOM 
HALLWAY 
BEDROOM 3 
BATHROOM 
MASTER BEDROOM 
BEDROOM 2 

6.1 
0.2 
2.7 
0.2 
0.2 
0.2 
0.2 
0.2 

RADON CONCENTRATIONS IN SOIL (pCi/LJ 

VERTICAL SLICE Y• 1 

Z• XEl 2 3 ! ' 1 5 I 6 I 7 1 ••••••••••••••••••• • •••• 2085.3 2168.7 
2 • •••••••••• • • • • •• • • 1856.2 ••••• 2175.7 2505.3 

---------------------------- -------------- --------3 2029.9 2060.8 2103 . 0 2125.5 2218 •• 2181.1 2338.7 
' 2030.0 2061.0 2103.2 2164.1 2218.8 2184.3 2337.9 
5 2030.3 2061 . 3 2103.7 2169.7 2220.0 2190 . 7 2336.9 
6 2031.5 2062.6 2105.8 2175.1 2224.2 2210.6 2335.5 
7 2036 . 5 2067 . 8 2112 . 9 2185.3 2236.0 2258.0 2335.5 
8 2050.3 2082.4 2129.0 2202.5 2253.8 2299.7 2342.8 

9 2658.3 2658 . 4 2658.5 2658.5 2658.5 2658.5 
10 2659.l 2659 . l 2659.l 2659.1 2659.l 265S.l 

VERTICAL SLICE Y• 2 

2658.4 
2659.1 

Z= X=l 2 3 I 4 I 5 I 6 I 7 1 ******************* ***** 2105.5 2181 .5 
2 • • •••••• • •• • ••• • • •• 1883 . 3 ••••• 2199 . 6 251 4 . l 

------ -- ---- -------------------------- ---- - ----- ---3 2079.0 2109.3 2162 . 9 2166 . 4 2244 . 2 2204.2 2356.6 
4 2079.l 2109.4 2163 . 1 2208 . 8 2244. 7 2207 . l 2355.8 
5 2079.4 2109.8 216 3 . 7 2215.4 2246. 0 2213 . 3 2354 . 9 
6 2080.7 2111.l 2165 . 8 222 2 . 5 225 0.5 22 32. 6 2353 . 6 
7 2085.8 2116.4 2173.2 2235.8 2263. 4 2279 . 3 23 53. 8 
8 2100.3 2131.3 2189.2 2253.6 2282. 8 2322 . 2 236 1 .3 

9 2658.4 2658.4 2658.5 2658.6 2658.6 2658.6 
10 2659.l 2659.l 2659.l 2659.l 2659. 1 265 9 .1 

26 58 . 5 
26 59 . l 

z- ~~pcALs~rcEY~ 33 1 4 I 5 I 6 I 7 
l **************** * ** • •••• 21 , 6 . 4 2196 . 4 
2 ******************* 2028.9 • ••• • 22 85.2 25 19 .6 

---- ------------ --- --------- --------------- --------
3 2135.7 219 1 . 9 2368 . 4 2328.8 2375.6 2325.8 2416.8 
4 2135.9 2 192 . l 2368 .6 237 1 .8 2376 . 0 233C.7 24 16 . 0 
5 2136.5 219 2 . 7 2369.2 2377.2 237 7. 1 23 47.8 24 15. : 
6 2138.7 2195.o 2311 . 1 23e: .0 2380.3 2J c9. P 2'13.e 
7 2146 . 3 2202.8 2376. 6 238 7 . 4 2388.5 2396.1 2'~3 . 7 
8 2162.9 2219. 0 23 87 . 2 239 8.8 2400.8 2413.1 242C.C 

9 2658.5 2658.6 2658.7 2658 . 7 2658.7 2658.7 
10 2659. 1 2659 . l 2659.1 2659. 1 2659.1 2659. 1 

VERTICAL SLICE Y= 4 

2658 . 7 
2659 . ~ 

Z= X= l 2 3 4 I 5 I 6 I 7 1 •••• • 2146 . 5 2 18C . 9 
2 1869.3 1894.5 2026.9 2081.8 ••••• 229 3 .5 2517.1 

----------- -- ----- ------ ---- ----- ------ ---- ------- -
3 2147.9 2187.l 2326.9 2358.4 2396 . 2 2360 .6 2426.3 
4 2189.4 2232.4 2370.0 2393.1 2396.4 2370. 0 2 425.6 
5 2196.0 2239 . 9 2375.4 2396.5 2397.0 23 82 . 0 242 4 .6 
6 2203.2 2248.0 2378.9 2397.8 2398.8 23 98 . 9 24 23 . 4 
7 2216.8 226 3 .1 2385.8 24 01.7 2404 .l 24 14.7 2 423 . 1 
8 2235.0 2281.8 2397.6 24 : 1.5 2414. 2 2425.8 2429.2 

9 2658.5 2658.6 2658.7 2658.7 2658.7 2658.7 
10 2659.1 2659.l 2659.l 2659.1 2659.l 2659.l 

VERTICAL SLICE Y• 5 

2658. 7 
2659.1 

Z= X= l 2 3 4 5 I 6 I 7 l •********************************* 2146.5 2173.l 
2 ::::::: :~:::: : ::: ::: ::: : ::~:: ::: : : __ ~~~~=~- - ~~~~=~-
3 2231.6 2259.9 2372.9 2395.7 2400.7 2393.5 2430.8 
4 2232.0 2260.4 2373.3 2395.9 2400.9 2399.5 2430.1 
5 2233.4 2261.8 2374.4 2396 . 5 2401 . 3 2406 . 3 2429.2 
6 2238.0 2266.6 2377.9 2398.4 2402.9 2414.3 2427.9 
7 2251.1 2280.0 2386.6 2403.8 2407.7 2421.5 2427.6 
8 2271.0 2300.3 2399.4 2414.1 2417.5 2429.9 2433.5 

9 2658 . 6 2658 . 6 2656.7 2658.7 2658.7 2658.7 
10 2659.1 2659.1 2659.1 2659.1 2659.1 2659.l 

VERTICAL SLICE Y• 6 

2658.7 
2659.1 

z~ x=1 2 3 4 5 6 I 7 
l 2099.9 2118.5 2143.2 2143.l 2143.0 2142.6 2139.2 
2 2187.0 2215.4 2290.3 2296.3 2301.4 2304.6 2513.0 

-- -- ---------------- ---------- ------------- --------3 2191 . 4 2219.4 2320.6 2356.3 2390.1 2424.7 2442 . 8 
4 2194.2 2222.2 2329.l 2365.8 2396.5 2427.9 2442.0 
5 2200.3 2228.3 2342.0 2378.3 2403.9 2430.7 2441.l 
6 2219 . 7 2247 . 3 2364.7 2396.5 2413.0 2433.2 2439.7 
7 2268.l 2293.6 2393.9 2414.2 2421.5 2435.l 2439.0 
8 2313.3 2337 . 3 2412.6 2426.l 2430.3 2441.2 2444.3 

9 2658.5 2658.6 2658.7 2658.7 2658.7 2658.7 
10 2659 . l 2659 . 1 2659.1 2659.l 2659.1 2659.l 

2658.7 
2659.1 

8 9 
1817.7 2238 . 3 
2468.2 2614.6 

2544.6 2634.7 
25•6.2 2635.0 
2548.5 2635.5 
2552 . 8 2636.5 
2560 . 0 2638.1 
2565.8 2639.3 

2657.5 2658.9 
2659.1 2659.1 

8 9 
1839.5 2244.3 
2482.0 2617 . 4 

2555.1 2636.4 
2556.6 2636.8 
2558 . 8 2637.2 
256 2 .7 2638.l 
2569.3 2639.6 
2574.6 2640.8 

26 57 .8 2658.9 
26 59.l 2659.1 

8 9 
1888 . 3 22 51.2 
2508. 0 2619.9 

2573.0 2638.0 
2574.2 2638.4 
257 6 . 1 2638.8 
2579. 4 2639.6 
2585.0 2641.0 
2589 . 4 2642.1 

2658.2 26 58.9 
2659 . 1 2659.1 

8 9 
1893 . 0 22 51. 7 
2510.2 2620.1 

2574.5 2638.1 
2575 . 7 2638.4 
2577.5 2638.9 
2580.8 2639.7 
2586.3 2641.l 
2590 . 7 264 2. 2 

2658 . 2 2658.9 
2659.1 2659.l 

8 9 
1897.8 2252 . 2 
2512.5 2620 . 2 

2575 . 9 2638 . 2 
257 7 .l 2638.5 
257 8. 9 2639.0 
258 2. 2 2639 . 8 
258 7 .6 2641.2 
2591. 9 2642 . 2 

2658.3 2658.9 
2659.1 2659.1 

8 9 
1905.3 2252.8 
2516 . 1 2620.4 

2578.3 2638.3 
2579.5 2638.6 
2581.3 2639.l 
2584.4 2639.9 
2589. 7 2641.3 
2593.9 2642.3 

2658.3 2658.9 
2659.l 2659.1 
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VERTICAL SLICE Y= 7 
Z• X;=l 2 3 4 5 6 7 8 9 

l 2183.0 2192.4 2197 . 6 2181., 2173.7 2139 . 3 2124.7 1923 . 3 2254.2 
2 2515.0 2521.2 2521.6 2518.6 2516.7 2513.4 2512.6 2524.4 2620.7 

----------------------------------------------------J 2351.8 2369.2 2'17.5 2427., 2431.7 24'3. 2 2'49.5 2583.6 2638.6 
4 ~~~~ · O 2368.4 2416.8 2426.7 2431.0 2442. 5 2448. 6 2584 . 7 2638.SI 
5 .o 2367.5 2415.9 2425.8 2430.1 2'41. 5 2'47.5 2586.4 2639.3 
6 2348 . 8 2366.3 2414.6 2424.6 2428.8 2'40. l 2445. 7 2589.4 2640.l 
7 2348.9 2366.5 2414.5 2424.3 2428.5 2439.4 2444. 5 2594.4 2641.5 
8 2356.5 2374.l 2420.9 2430.4 2434.4 2'44. 7 2'49. 4 2598.3 2642.5 

----------------------------------------------------9 2658.5 2658.6 2658.7 2658.7 2658.7 2658.7 3&&8.7 2658.4 2658.9 
10 2659.1 2659.1 2659.1 2659.1 2659.1 2659.l 2659.1 2659.1 2659.l 

VERTICAL SLICE Y• 8 
Z• X•l 2 3 4 5 6 7 8 9 

1 1843.0 1858.7 1892.2 1897.0 1901.8 1909.4 1927.2 2226.4 2270.6 
2 2484.5 2493.7 2510.5 2512.8 2515.1 2518.6 2526.7 ~6l0.2 ~624.6 
J 2557.J 2563.9 2575.0 2576.5 2578.0 2580.3 2595.3 6 2.1 641.0 
4 2558.7 2565.3 2576.3 2577.8 2579.2 2581.4 2586.4 2632. 5 2641. 3 
5 2560.8 2567.3 2578.1 2579.5 2580.9 2583.1 2588.0 2633.l 2641.7 
6 2564.7 2571.0 2581.4 2582.8 2584.l 2586.2 2591. 0 2634.2 2642.4 
7 2571.2 2577.0 2586.8 2588 . 1 2589.4 2591.4 2595.9 2635.9 26'3.6 
8 2576.4 2581.9 2591.1 2592.4 2593.6 2595.5 2599.7 2637.3 26'4.5 
9 2657.9 2658.1 2658.3 2658.3 2658.3 2658.4 2658.4 2658.B 2659.0 

10 2659.l 2659.l 2659.1 2659 . 1 2659.l 2659.1 2659.1 2659.1 2659.1 

VERTICAL SLICE Y• 9 
Z• X•l 2 3 4 5 6 7 8 9 

l 2249.9 2253.l 2256.8 2257.2 2257.6 2258.l 2259.2 2272.7 2285 . 9 
2 2619.7 2620.5 2621.4 2621.5 2621.6 2621. 7 2622.0 2625.0 2628 . l 
3 2637.9 2638.4 2639.0 2639.l 2639.l 2639.2 2639.4 2641.3 2643 . 2 
' 2638.2 2638.7 2639.3 2639.4 2639 . 4 2639.5 2639.7 2641.6 2643 . 5 
5 2638.7 2639.2 2639.8 2639.0 2639.9 2539 .. 9 26~0.l 2642.0 2643 , 8 
6 2639.5 2640.0 2640.6 2640.6 2640 . 7 2640.7 2640.9 2642.7 2644.5 
7 2640.9 2641.4 2641.9 2641.9 2642 . 0 2642 . 0 26'2. 2 2643.8 2645 . 5 
8 2642.o 2642 . 4 2642.9 2642 . 9 2643.o 2643 . l 2643.2 2644. 8 2646 . 4 
9 2658.9 2658.9 2659.0 2659.0 2659.0 2659.0 2659.0 2659.0 2659.0 

10 2659.l 2659.l 2659.l 2659.l 2659 . l 2659 . l 2659.l 2659.l 2659 . l 
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Figure F.12. Predicted radon concentrations - Case 12. 
Subslab depressurization, 20 mm separation, low Dow rate, soil air barrier. 

ZONE CONCENTRATION [pCi/L] 
-------------------------------BASEMENT 
OUTDOORS 
LIVING ROOM 
HALLWAY 
BEDROOM 3 
BATHROOM 
MASTER BEDROOM 
BEDROOM 2 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

RADOW CONCENTRATIONS IN SOIL [pCi/LJ 

VERTICAL SLICE Y• 1 
z~ Xsl 2 3 I 4 I 5 I 6 I 7 1 ••••••••••••••••••• ***** ,0.4 2012., 

2 ········~·········· 0.2 ••••• 29.l 2298.0 
------------------------------------------- --------3 10.7 0.3 0.2 0.2 5.0 29.1 101.0 

4 11.1 0.3 0.2 0.2 5.5 29.1 87.8 
5 11.6 0.4 0.2 0.2 6.7 29.1 75.2 
6 12.6 o.8 o.5 o.9 9.7 29.1 67.o 
7 15.4 4.6 5.0 9.9 13.3 32.5 69.5 
8 24.9 18.7 16.0 22.5 23.1 54.7 90.0 

9 2655.7 2655.7 2655.7 2655.8 2655 . 8 2655.8 2655.9 
10 2659.l 2659.1 2659.1 2659.1 2659. 1 2659.1 2659.1 

VERTICAL SLICE Y= 2 
Z• X•l 2 3 I 4 I 5 I 6 I 7 l ••••••••••••••••••• ••••• 31.9 2031.9 

2 ••••••~••••••••a••• 0.2 ***** 14.6 2324.4 
------------------------------------------- --------

3 0.4 0.3 0.2 0. 2 0.2 6.4 73.8 
4 0.4 0.3 0.2 0. 2 0.2 5.3 68.4 
5 0.5 0.3 0.2 0. 2 0.2 4.4 61.2 
6 0.9 0.4 0.2 0. 2 0.2 2.8 52.0 
7 4.5 1.0 0.2 0. 2 0.2 1.3 46.3 
8 24.1 10.8 2.5 2. 9 3.3 4.1 53.8 

9 2655.7 2655.7 2655.7 2655.8 2655.8 2655.9 
10 2659.1 2659.l 2659.1 2659. l 2659.l 2659.l 

2656.0 
2659.1 

z= ~~pcAL s~rcE Y= /I 4 I 5 I 6 ) 7 
l ·· --·········~···~·· ••••• 53 . 4 2069.4 
2 · ·· ·-············· - 0.2 ***** 28.3 2360.4 ---- --- ---------------------- -- --------- --- - ------ -
3 0.2 0 .2 0 .2 0.2 0.2 12 . 8 131.2 
4 0.2 0 .2 0 . 2 0 . 2 0.2 10 . 8 121.3 
5 0.2 0 .2 0.2 0.2 0.2 8 .9 107.3 
6 O.J 0 .2 0 .2 0.2 0.2 5.9 93.2 
7 5 . 6 0. 2 0 .2 0 . 2 0.3 1 .8 82.1 
8 23.4 3 .5 2 . 1 2 . 0 4.6 5 .0 77.2 

9 2655.8 2655.7 2655.8 2655.8 2655.9 2656.0 
10 2659.l 2659.1 2659.1 2659.1 2659.1 2659.1 

VERTICAL SLICE Y= 4 

2656.2 
2659.1 

Z= X= 1 2 3 4 I 5 I 6 I 7 1 ••••• 63.4 2075.8 
2 0.2 0.2 0.2 0.2 ••••• 44.7 2386.8 ------------------------------------------- --------
3 0.2 0 .2 0.2 0.2 0.3 19.1 181.5 
4 0.2 0.2 0.2 0.2 0.3 16.1 166.3 
5 0.2 0 .2 0.2 0.2 0.3 13.3 143.8 
6 0.4 0 . 2 0.2 0.2 0.3 8.7 119 . 9 
7 12.3 0.2 0.2 0.2 0.4 2.1 105 . 6 
8 35.3 3.9 1.9 1.9 4.8 5.3 110.4 

---~----------------------------------------------- -9 2655.9 2655.8 2655.8 2655.9 2655.9 2656.0 
10 2659.1 2659.l 2659.1 2659.1 2659.1 2659.1 

VERTICAL SLICE ye 5 

2656.2 
2659.1 

Z= X= 1 2 3 4 5 I 6 I 7 
1 *•*•• ······ ·-·· ·······~·~·*•···-·· 63.7 2077.6 
2 :~~:::::~~:::::::::::::~:~::::~::~----~= =~- -~=~~::_ 
3 5.5 0 . 2 0.2 0.3 23.9 38 . 5 184.4 
4 6.0 0 . 2 0.2 0.3 21.7 34 . 8 168.5 
5 7.5 0.2 0.2 0.2 19.0 31.4 145.7 
6 11.5 0 . 2 0.2 0.2 15.6 25 . 8 120 . 9 
7 17 . 6 0.3 0.2 0.3 11.9 17.1 105.7 
8 36 . 5 4 . 2 3.7 3.8 13.o 15.7 111.8 

9 2655.9 2655.8 2655.9 2655.9 2656.0 2656.1 2656.3 
10 2659.1 2659.l 2659.1 2659.1 2659.1 2659.1 2659.1 

VERTICAL SLICE Y• 6 
Z= X= l 2 3 4 5 6 I 7 

1 88.3 55.3 271.4 324 . 6 442.9 466.4 2081.5 
2 61.l 19.7 23.8 25 . 6 60.6 77.5 2435.9 

-- - -----~-------- --------- - ---------------- --------
3 61.1 7.0 0.3 23 . 8 60.6 77.4 232.4 
4 61.1 5.2 0.3 20.0 60.5 77.2 213.5 
5 61 . l 3.6 0.3 11 . 7 60 . 2 76.4 185.7 
6 61 . 1 1.3 0.3 3 . 2 58.8 73.3 141.l 
1 10.2 1.6 o.5 o.8 52 . 0 59.6 97.7 
8 121.o 5.9 4.9 5.o 46.o 54.6 124.o 

9 2656.l 2656.0 2656.0 2656.1 2656.1 2656.2 
10 2659.1 2659.1 2659.1 2659.l 2659.1 2659.l 

2656.4 
2659.1 

8 9 
1747.9 2217.5 
2425.5 2604.7 

2505 . 8 2628.1 
2507.8 2628.6 
2510.7 2629.2 
2516.2 2630.4 
2525.4 2632.4 
2533.0 2634.0 

2656.3 2658.7 
2659.1 2659.1 

8 9 
1778.9 2225.6 
2446.5 2608.6 

2525.6 2630.8 
2527. 5 2631. 2 
2530.1 2631.8 
2534 . 9 2632.9 
2543.0 2634.7 
2549.6 2636 . 1 

2657.0 2658.8 
2659.l 2659 . 1 

8 9 
1834.0 2233.8 
2478.7 2612.4 

2550.6 2633.2 
2552.2 2633.6 
2554.3 2634.2 
2558.4 2635.2 
2565.l 2636.8 
2570.5 2638.2 

2657.6 2658.8 
2659.l 2659.1 

8 9 
1839.3 2234.4 
2481. 5 2612. 7 

2552.6 2633.4 
2554.1 2633.8 
2556 . 2 2634.3 
2560.2 2635.3 
2566 . 8 2637.0 
2572.1 2638.3 

2657.7 2658.8 
2659.l 2659.1 

8 9 
1844.4 2234 . 9 
2484.1 2612 . 9 

2554.4 2633 . 6 
2555.9 2633.9 
2558.0 2634 . 5 
2561.9 2635.5 
2568.4 2637.1 
2573.7 2638 . 4 

2657.7 2658.9 
2659.1 2659.1 

8 9 
1852.8 2235.6 
2488.7 2613.2 

2557.6 2633.7 
2559.0 2634.l 
2561.1 2634. 7 
2564.9 2635.6 
2571.2 2637.3 
2576.4 2638.6 

2657.8 2658.9 
2659.1 2659.1 
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VERTICAL SLICE Y= 7 
Z= X=l 2 3 4 5 6 7 8 9 

l 2044.0 2052.5 2084.l 2088.2 2090.9 2085.7 2081. 3 1872.6 2237.l 
2 2324.7 2332.5 2340.l 2349.2 2357.6 2396.6 2456.2 2,98.8 2613.9 

----------------------------------------------------3 176.9 137.8 114.6 114.9 134.9 139.7 255.2 2564.5 2634.2 
4 166.6 127.7 100.2 100.3 119.7 123.6 228.7 2565.8 2634.5 
5 156.0 113.4 82.2 82.3 101.9 105.3 194.4 2567.8 2635.1 
6 147.2 89.8 58.l 58.3 77.2 79.6 144.6 2571.4 2636.0 
7 151. 9 62.4 39.2 39.2 52.0 53.4 97 . 9 2577.3 2637.6 
8 197.9 82.9 59.8 60.1 75.7 77.4 125.6 2582.2 2638.9 

--------------·-------------------------------------9 2656.2 2656.2 2656.2 2656.3 2656.3 2656.4 2656.5 2657.9 2658.9 
10 2659.1 2659.1 2659.1 2659 . 1 2659.l 2659.1 2659.l 2659.1 26~9.l 

VERTICAL SLICE Y• 8 
Z• X•l 2 3 4 5 6 7 8 9 

l 1793.8 1811.5 1845.7 1850.7 1855.6 1863.4 1882.0 2207.0 2255.2 
2 2455.0 2466.1 2485.2 2487.9 2490,4 2494.6 2503.9 2600.7 2620.8 
3 2533.0 2542.3 2555.6 2557.4 2559.1 2562.0 2568.2 2625.8 2638.5 
4 2534.8 2543.9 2557.0 2558.8 2560 . 5 2563.3 2569.5 2626.3 2638.8 
5 2537.2 2546.2 2559.1 2560.9 2562.5 2565.3 2571.4 2627.0 2639.2 
6 2541.8 2550.5 2563.0 2564. 7. 2566.3 2569.0 2574.8 2628.3 2640. 1 
7 2549.5 2557.6 2569.4 2571.0 2572.5 2575.0 2580.6 2630.4 2641.4 
8 2555.8 2563.5 2574.6 2576.l 2577.5 2579.9 2585.2 2632.1 2642.S 
9 2657.2 2657.5 2657.8 2657.8 2657.9 2657.9 2658.0 2658.7 2658.9 

10 2659.l 2659.l 2659.l 2659.l 2659.l 2659.l 2659.1 2659.1 2659.l 

VERTICAL SLICE Ys 9 
Zs )(&1 2 3 4 5 6 7 B 9 

l 2234.l 2237.4 2241.2 2241.6 2242.0 2242.5 2243.6 2258.3 2274.2 
2 2612.6 2614.2 2615.8 2616.0 2616.2 2616.4 2616.9 2621.6 2625.4 
3 2633.4 2634.4 2635.4 2635.6 2635 . 7 2635.8 2636.l 2639 . 0 2641.5 
4 2633.8 2634.8 2635.8 2635.9 2636.0 2636.l 2636.4 2639.3 2641.8 
5 2634 . 3 2635.3 2636.3 2636 . 4 2636.5 2636.6 2636.9 2639 . 7 2642 . 2 
6 2635.3 2636.2 2637.2 2637 . 3 2637.4 2637.6 2637.8 2640.5 2642.9 
7 2637.0 2637.8 2638.8 2638.9 2638.9 2639.l 2639.3 2641.8 2644.0 
8 2638.3 2639.l 2640.0 2640.l 2640.2 2640.3 2640.5 2642 . 9 2644.9 
9 2658 . 8 2658.9 2658.9 2658 . 9 2658,9 2658.9 2658.9 2658 . 9 2659.0 

10 2659 . l 2659.l 2659.l 2659.l 2659 . l 2659.l 2659.l 2659.l 2659.l 



r 
i 

r 

r 

Figure F.13. Predicted radon concentrations~ Case 13. 
Subslab pressurization, 20 mm separation, low flow rate, soil air barrier. 

ZONE CONCENTRATION {pCi/LJ 
-------------------------------BASEMENT 
Oll'l'DOORS 
LIVING ROOM 
HALLWAY 
BEDROOM 3 
BATHJIOOM 
MASTER BEDROOM 
BEDROOM 2 

11. 5 
0.2 

10.7 
10.6 
0.2 

10.5 
10.3 
10.3 

-------------------------------
RADON CONCENTRATIONS IN SOIL [pCi/LJ 

VERTICAL SLICE Y= 1 

Z• X=l 2 3 1 ' l 5 l 6 I 7 1 ··················* •••.. 15.1 2214.7 
2 ::::::::::::::::::: ---=~:~- ::::: ---=~:~- -=~::::_ 
3 10.7 10.7 10.7 10.8 10.9 11.8 19.9 
4 10.7 10.7 10.7 10.8 10.9 11. 7 19.0 
5 10.7 10.7 10.7 10.8 10.9 11.5 18.3 
6 10.7 10.7 10.7 10.7 10.9 11.3 18 . 0 
7 10.7 10.7 10.8 10.8 11.0 11.1 17.7 
8 10.7 10.7 10.9 10.9 11.2 11. 3 19.8 

----------------------------------------------------9 2234.4 2554.7 2617.1 2625.4 2637.1 2640.3 2651.6 
10 2649.8 2657.8 2658.8 2658.8 2658.9 2658.9 2659.0 

VERTICAL SLICE Y= 2 

Z• X= 1 2 3 I ' I 5 I 6 I 7 1 ••••••••••••••••••• ••••• 16.2 2270.l 
2 ••••••••••••••••••• 13.3 ***** 14.5 1871.1 

------------------------------------------- --------
3 10.7 10.7 11.1 13.3 15.7 14 . 5 53.7 
4 10.7 10.7 11.2 13.3 16.1 14 . 5 44.5 
5 10.7 10.7 11. 3 13.3 16.4 14.5 35.9 
6 10.7 10.7 11. 4 12.9 16.8 14 . 5 31. 4 
7 10.7 10.8 11. 7 11. 8 17.7 16 . 0 31. 2 
8 10.8 12.3 12.7 12.8 20.1 26.4 40.7 

-------------------------------------------- --------9 2622.0 2650.6 2654.0 2654.3 2654.7 2654.9 2655.4 
10 2658.B 2659.l 2659. 1 2659.1 2659.1 2659.l 2659.l 

VERTICAL SLICE Y= 3 

Z= X= 1 2 3 I 4 I 5 I 6 I 7 1 ··················~ ••••• 16.J 1562.2 2 ••••••••••••••••••• 16.2 ••••• 15 .l 1231.4 
----·-------------- -- ----------------- ----- --- -----3 10 .7 11.l 17.7 16.2 15 . 2 15.1 41.l 

4 10 . B 11. 2 18.0 16.3 15 . 3 15 . 1 33 . 9 
5 10.8 11. 3 18.2 16.2 15 . 4 15 .1 28.4 
6 10.B 11.4 18.5 16.2 15 . 7 15. 1 26. 3 
7 10.8 11. 7 19.0 17.1 16 . 7 15 .8 28.4 
8 11. l 12.9 21. 4 23.3 23.3 23 .5 37 .4 

-- --------------------------------------------------9 2646.8 2654.6 2655.3 2655.4 2655.5 2655.5 2655 . 7 
10 2659.1 2659.1 2659.l 2659.l 2659.1 2659.l 2659.l 

VERTICAL SLICE Y= 4 
Z= X= 1 2 3 4 I 5 I 6 I 7 1 ••••• 16.3 1501. D 

2 10.9 16.6 22.5 15.7 ••••• 15.1 1185.5 
--------------------------- ---------------- --------

3 10.9 16.6 22.5 15.7 15.6 15.l 40.6 
4 10 . 9 16.2 22.6 15 . 7 15.6 15.l 33.6 
5 10.9 15.6 22.B 15 . 7 15.6 15.l 28.2 
6 10.8 14.2 23.2 15.7 15.6 15.l 26.l 
7 10.8 ll. 8 24 . 4 15.9 15.7 15.4 28.3 
8 11. 1 12.9 27.3 19.6 19.7 21. 8 37.4 

----------------------------------------------------9 2649.1 2654.9 2655.4 2655.5 2655.5 2655.6 2655.7 
10 2659.1 2659.l 2659.l 2659.1 2659.l 2659.l 2659.1 

VERTICAL SLICE Y= 5 
Z= X=l 2 3 4 5 I 6 I 7 1 ***************************•****** 16.5 1331.5 

2 ::::::::::::::::::::~::::~:::::::: ____ ::: ~ - _ :~~~ :~-
3 11.3 26.0 26.0 15.8 15.8 15.8 34.3 
4 11. 3 25.6 25.7 15.8 15.8 15.8 28 . 6 
5 11. 3 25.3 25.4 15.8 15.B 15.8 24.2 
6 11.3 24.9 24.9 15.8 15.8 15.8 22.5 
7 11. 3 24.3 24.4 15.8 15.8 15.8 24.9 
8 11. 7 25.9 27.8 19.3 19.3 20.4 34 . 6 

----------------------------------------------------9 2651.9 2655.2 2655.5 2655.5 2655.6 2655.6 2655.7 
10 2659.l 2659.l 2659.l 2659.1 2659.1 2659.l 2659.l 

VERTICAL SLICE Y• 6 
Z• X= 1 2 3 4 5 6 I 7 

l 24.7 35.6 242.1 186.5 174.4 191.8 1415.0 
2 17.2 28.3 38.9 28.6 28.3 26.4 1169.6 

------------------------------------------- --------3 13.8 28.3 40.5 28.1 21.1 18.7 37.0 
4 13.4 28.3 42.l 24.9 20.0 17.8 29.9 
5 13.0 28.3 u.o 22.5 19.l 17.3 24.8 
6 12.3 28.3 42.9 19.7 18 . 0 17.0 22.7 
7 11.6 34.0 35.5 18.5 17.5 17.B 24.9 
8 12.0 56.B 46.5 22.6 21. 3 26.2 34.9 ---------------------------- -------------------------
9 2652.7 2655.3 2655.6 2655.6 2655.6 2655.6 2655.7 

10 2659.l 2659.l 2659.l 2659.1 2659.l 2659.l 2659.l 

8 9 
2298.2 23'7.6 
2635.l 2640.8 

2648.3 2651.2 
2648.5 2651.3 
2648. 7 2651.5 
2649. l 2651.9 
2649.9 2652.5 
2650.6 2653.0 

2659.0 2659.1 
2659.1 2659.1 

8 9 
2283,2 2344.7 
2632.4 2640.3 

2646.6 2650.9 
2646 . 8 2651.0 
2647.0 2651.2 
2647.5 2651.6 
2646.4 2652.2 
2649.l 2652.7 

2659.1 2659.l 
2659.l 2659.l 

B 9 
2281.7 2343 . 4 
263 1. 4 2640. 0 

2645.9 2650.7 
2646.l 2650.8 
2646. 4 2651. l 
2646.9 2651.4 
260.8 2652.1 
2648.5 2652.6 

2659 . 1 26 59.1 
2659.l 2659.1 

8 9 
2281. 9 2343.) 
2631.4 2640. 0 

2645.9 2650.7 
2646.l 2650.8 
2646.4 2651.0 
2646. 9 2651. 4 
2647.8 2652.0 
2646.5 2652.6 

2659.1 2659.1 
2659.1 2659 . l 

8 9 
2282.l 2343 . 2 
2631.5 2640.0 

2645.9 2650.7 
2646.1 2650.8 
2646. 4 2651. 0 
2646.9 2651.4 
2647.8 2652 . 0 
2648.5 2652.6 

2659.l 2659.1 
2659.1 2659.1 

8 9 
2282.9 2343.l 
2631. 7 2640.0 

2646.0 2650.7 
2646 . 2 2650.8 
2646.5 2651.0 
2647.0 2651.4 
2647 . 8 2652.0 
2648.6 2652.6 

2659.l 2659.1 
2659.l 2659.1 
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VERTICAL SLICE Y• 7 
Z• X=l 2 3 4 5 6 7 8 9 

1 2312.6 2317.2 2230.6 2164 . 2 2143 . 0 2074.4 2054.1 2284 . 8 2342.9 
2 2128.9 2264.5 2225.3 2153.4 2127.4 2038 . 0 2007. 4 2632.4 2640.0 

----------------------------------------------------3 36 . 9 85.2 81. 7 77 . 3 77 . 4 83.5 84.7 2646.3 2650.6 
4 35 . 4 78 . 2 73 . 1 67 . 1 67.0 69.8 70.1 2646.5 2650.8 
5 33 , 4 71. 5 61. 3 53 . 4 53 . 3 53.5 53 . 7 2646 . 7 2651.0 
6 31.0 65.9 U . l 37 . 5 37 . 3 36.4 36.6 264 7 . 2 2651. 4 
7 29.7 59 . 6 35 . 6 33 . 4 33,4 30 . 4 30 . 5 2648.0 2652.0 
8 35 . 2 74 . 6 52.0 48.0 47.9 45.7 45.8 2648.8 2652.5 

----------------------------------------------------9 2655.0 2655.6 2655.7 2655.7 2655.7 2655.7 2655.8 2659.1 21559.1 
10 2659.1 2659.1 2659.1 2659.1 2659.1 2659.1 2659.1 2659.1 2659.1 

VERTICAL SLICE Y• 8 
Z• X•l 2 3 ' 5 6 7 8 9 

1 2261.7 2261.7 2268.4 2269 . 4 2270.4 2271. 9 2275.4 2338 . 2 2341.4 
2 2629.0 2629.0 2629.9 2630.0 2630.1 2630 . 3 2630.8 2639.3 2639.6 
3 2644.8 2644,7 2645.0 2645.1 2645.1 2645.2 2645.4 2650. 3 2650.4 
' 2645.0 2645.0 2645.2 2645 . 3 2645.3 2645 . 4 2645.6 2650.5 2650.6 s 2645.3 2645.3 2645.5 2645.6 2645.6 2645 . 7 2645.8 2650.7 2650.8 
6 2645.9 2645.8 2646.l 2646.1 2646.1 2646 . 2 2646.4 2651. l 2651. 2 
7 2646.8 2646.7 2647.0 2647.0 2647.0 2647 .1 2647.2 2651. 7 2651.8 
8 2647.7 2647.6 2647.8 2647.8 2647.8 2647 . 9 2648.0 2652.3 2652.3 
9 2659.1 2659.1 2659.1 2659 . 1 2659.1 2659.1 2659.1 2659 . l 2659.1 

10 2659.1 2659.1 2659.1 2659.1 2659.1 2659 . l 2659.1 2659. 1 2659.1 

VERTICAL SLICE Y• 9 
Z• X•l 2 3 4 5 6 7 8 9 

1 2338.9 2338.8 2338.9 2338.9 2339.0 2339 . 0 2339.0 2340.0 2339.4 
2 2639.2 2639.2 2639.2 2639 . 2 2639.2 2639 . 2 2639.2 2639.4 2639.2 
3 2650.2 2650.2 2650.2 2650.2 2650.2 2650.2 2650.2 2650 . 3 2650.2 
4 2650.4 2650.4 2650.4 2650 . 4 2650.4 2650 . 4 2650.4 2650 . 4 2650.3 
5 2650.6 2650.6 2650.6 2650.6 2650.6 265C . 6 2650.6 2650.6 2650.6 
6 2651.0 2651.0 2651.0 2651.0 2651.0 2651.0 2651.0 2651.0 2651.0 
7 2651.7 2651.6 2651.6 2651 . 6 2651.6 2651.6 2651. 6 2651. 7 2651.6 
8 2652.2 2652.2 2652.2 2652 . 2 2652.2 2652 . 2 2652.2 2652 . 2 2652.1 
9 2659.1 2659.l 2659 . 1 2659.1 2659.l 2659 . 1 2659.l 2659 . 1 2659.1 

10 2659.1 2659.l 2659.1 2659 . 1 2659.1 2659 . 1 2659.1 2659 . l 2659.l 
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Figure F.14. Predicted radon concentrations - Case 14. 
Subslab depressurization, 20 mm separation, high flow rate, soil air barrier. 

ZONE CONCENTRATION [pCi/LJ ---------·----------------------
BASEMENT 
OUTDOORS 
LIVING ROOM 
HALLWAY 
BEDROOM 3 
BATHROOM 
MASTER BEDROOM 
BEDROOM 2 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

RADON CONCENTRATIONS IN SOIL [pCi/LJ 

VERTICAL SLICE Y• 1 

Z• X• 1 2 3 I ' I 5 I 6 I 7 1 ••••••••••••••••••• ••••• 30.7 1893.3 
2 ••••••••••••••••••• 0.2 ••••• 21.9 22,6.6 ------------· ------------------------------ --_" ____ _ 
3 8.6 0.2 0.2 0.2 3.8 21.9 93.3 
' 8.9 0.2 0.2 0.2 ,.1 21.9 77.2 
5 9.3 0.3 0.2 0.2 5.1 21.9 62.1 
6 10.2 0.5 0.4 0.7 7.3 21.9 54.1 
7 12.4 3.4 3 . 8 7.5 10.0 24.7 55.5 
8 20., 14.8 12.3 17.3 17.8 ,2.8 71.6 

9 2655.7 2655.7 2655.5 2655.4 2655.3 2655.l 
10 2659.1 2659.1 2659.1 2659.1 2659.1 2659.l 

2655.0 
2659.l 

VERTICAL SLICE Yn 2 
Z= X= 1 2 3 I 4 I 5 l 6 I 7 l *****•************* ••••• 24.5 1918.5 

2 ******************* 0.2 ***** 11.2 2270.4 
---------------------------------- -------- --------3 0.3 0.3 0.2 0.2 0.2 4.7 53.5 

4 0.3 0.3 0.2 0.2 0.2 3.9 49.1 
5 0.3 0.3 0.2 0.2 0.2 3.2 43.7 
6 0.6 0.3 0.2 0.2 0.2 2.1 38.7 
7 3.1 0.6 0.2 0.2 0.2 1.1 35.2 
9 19.3 9.6 1.9 2.3 2.6 3.1 41.8 

9 2655.7 2655.7 2655.6 2655.6 2655.6 2655.5 
10 2659.l 2659.l 2659.l 2659.l 2659.l 2659.l 

2655.5 
2659.l 

Z= ~~pcAL s~rcE Y=331 4 j 5 I 6 I 7 
1 ******************* ***** 41.3 1958.3 
2 ••••••••••••••••••• 0.2 ••••• 21~7 2324.7 

---------------------------------------·--- ·-------
3 0.2 0.2 0.2 0.2 0.2 9.5 98.8 
4 0.2 0.2 0.2 0.2 0.2 7.9 89.7 
5 0.2 0.2 0.2 0.2 0.2 6.6 77.3 
6 0.3 0.2 0.2 0.2 0.2 4 .4 68.4 
7 4.2 0.2 0. 2 o.i o.i 1 . 4 61.3 
8 17.8 2.7 1.6 1.6 3.6 3.9 60.0 

9 2655.7 2655.7 2655.7 2655.8 2655.8 2655.9 
10 2659.l 2659.1 2659.l 2659.l 2659.1 2659.1 

2655.9 
2659.l 

z,. 
... 
2 

3 
4 
5 
6 
7 
e 

VERTICAL SLICE Y= 4 
X= l 2 3 4 I 5 I 6 I 7 ••••• 49 .0 1960.5 

0.2 0.2 0. 2 0.2 ••••• 34 .l 2345.l 
-------------- -------------------------- --- --------

0. 2 0.2 0.2 0.2 0.2 14.5 147.l 
0.2 0.2 0. 2 0.2 0.2 11.9 129.8 
0.2 0.2 0. 2 0.2 0.2 9 .7 105.6 
0.4 0.2 0.2 0.2 0 . 2 6 .3 86.4 
9.2 0.2 0 . 2 0.2 0.3 1 .6 76.4 

26.9 3.0 1 . 5 1.5 3.7 4.1 86.3 

9 2655.7 2655.7 2655.9 2655.8 2655.B 2655.9 
10 2659.l 2659.l 2659.l 2659.l 2659.l 2659.l 

2656.0 
2659.l 

VERTICAL SLICE Y• 5 
Z• X•l 2 3 4 5 I 6 I 7 1 *******•************************** 49.2 1961.0 

2 ::::::::::::::::::~::::::::::::::: __ __ :~:~- - ~=:::~-
3 4.1 0.2 0.2 0.2 17.2 28.5 149.9 
4 4.6 0.2 0.2 0.2 15.5 25.4 132.0 
5 5.6 0.2 0.2 0.2 13.6 22.7 107.3 
6 8.7 0.2 0.2 0.2 11.2 18.6 87.l 
7 13.2 0.2 0.2 0.2 8.7 12.5 76 . 3 
8 27.9 3.3 2.9 3.o 9.e 11.9 87.3 

9 2655.7 2655.7 2655.8 2655.9 2655.9 2655.9 
10 2659.1 2659.1 2659.l 2659.l 2659.1 2659.1 

2656.0 
2659.1 

Z• 
l 
2 

3 
4 
5 
6 
7 
8 

VERTICAL SLICE Y• 6 
X=l 2 3 4 5 6 I 7 66.3 41.7 181.5 213.4 319.3 341.4 1959.4 
,6.0 15.3 17.6 18.5 43.2 55.4 2375.7 

------------------------------------------- --------
46. 0 5.4 0.3 17.3 43.2 55.3 202.0 
46.0 3.9 0.3 14.5 43.2 55.2 180.0 
46.o 2.6 o.3 8.5 43.o 54.6 148.6 
46.0 1.0 0.3 2.3 42.0 52.4 102.3 
52.9 1.2 0.4 0.5 37.l 42 . 3 65.8 
93.7 4.5 3.8 3.9 34.1 41.2 97.2 

9 2655.7 2655.8 2655.9 2655.9 2656.0 2656.0 
10 2659.1 2659.1 2659.l 2659.l 2659.1 2659.l 

2656.1 
2659.1 

8 9 
1611.0 2186.5 
2340.2 2588.8 

2432.0 2617.2 
2,3'.8 2617.8 
2,39.0 2618.6 
2446.7 2620.2 
2460.0 2622.8 
2471.1 2624.9 

2653.6 2658.5 
2659.1 2659.l 

8 9 
1647.1 2197.0 
2369.2 2594.3 

2461.5 2621.l 
2464. l 2621. 7 
2467.8 2622.4 
2474.8 2623.9 
2486.5 2626 . 3 
2496.3 2629 . 2 

2655.0 2658.6 
2659.l 2659 . l 

8 9 
1709 . l 2207. 5 
2412.4 2599.7 

2499 . 2 2624.B 
2501.4 2625.3 
2504.5 2626.0 
2510.3 2627.3 
25 20. l 2629.4 
2528.l 2631.2 

.2656.3 2658 .7 
2659.1 2659.l 

8 9 
1715.l 2208.2 
2416.3 2600.0 

2502.4 2625.0 
2504.5 2625.5 
2507.6 2626.2 
2513 . 3 2627.5 
2522.9 2629.7 
2530.8 2631.4 

2656.4 2659.7 
2659.l 2659 . l 

e 9 
1721. l 2209.9 
2419.9 2600.4 

2505.3 2625.2 
2507.4 2625.7 
2510.5 2626.4 
2516.l 2627.7 
2525.5 2629.9 
2533.3 2631.6 

2656.5 2658.7 
2659.l 2659.l 

e 9 
1731.3 2209. 7 
2426.7 2600.8 

2510.7 2625.5 
2512.7 2626.0 
2515.7 2626.7 
2521.2 2628.0 
2530.4 2630.l 
2537.9 2631.8 

2656.7 2658.7 
2659.l 2659.1 
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VERTICAL SLICE Y~ 7 
Z• XEl 2 3 4 5 6 7 8 9 

l 1934.0 1945.3 1974.8 1977.0 1978.4 1967 .3 1958.0 1755.1 2211. 7 
2 2286.3 2301.l 2306.5 2312.l 2317.7 2347. 4 2405.3 2441. 4 2601. 7 

----------------------------------------------------3 150.8 109.9 97.3 97.6 11'.9 118. 7 224 . 2 2521.9 2626.l 
4 138.2 DJ 21.0 81. l ~~:8 1ii:i n3.7 2523.8 2626.6 
5 125.5 1.9 62.0 5.9 2526.6 2627.3 
6 114.4 61.3 39.7 39.7 54.4 56.2 105.l 2531.8 2628.6 
7 116. l 44.4 26.8 26.8 35.6 36.5 65.5 2540.4 2630.7 
8 155.4 64.6 '7.0 47.2 59.0 60.3 98.5 2547.5 2632.3 

----------------------------------------------------9 2655.7 2655.8 2656.0 2656.0 2656.l 2656.l 2656.3 2656.9 2658.7 
10 2659.l 2659.1 2659.1 2659.l 2659.l 2659.l 2659.l 2659.l 2659.l 

VERTICAL SLICE Y• 8 
Z• X•l 2 3 ' 5 6 7 8 9 

l 1666.3 1686.2 1724.0 1729.7 1735.2 174'.6 1766.8 2165.5 2234.l 
2 2382.0 2396.7 2421.9 2425.5 2428.9 2435.1 2448.6 2582.5 2612.0 
3 2473.4 2487.4 2508.3 2511.1 2513.8 2518.5 2528.5 2613.4 2632.9 
4 2475.8 2489.7 2510.3 2513.l 2515.8 2520.4 2530.4 2614.0 2633.2 
5 2479.3 2,93.0 2513.3 2516.1 2518.7 2523.3 2533.0 2615.0 2633.8 
6 2485.9 2499.2 2518.8 2521.5 2524.0 2528.5 2538.0 2616.7 2634.B 
7 2497.0 2509.5 2528.0 2530.6 2533.0 2537.2 2546.2 2619.5 2636.5 
8 2506.2 2518.0 2535.6 2538.0 2540.3 25U.3 2552.9 2621.8 2637.8 
9 2655.5 2656.0 2656 . 7 2656.7 2656.8 2656.9 2657.1 2658.4 2658.8 

10 2659.l 2659.l 2659.l 2659.1 2659.1 2659.l 2659.l 2659.1 2659.l 

VERTICAL SLICE Y• 9 z .. X•l 2 3 4 5 6 7 8 g 
1 2208.3 2212.6 2217.3 2217 . 8 2218.4 2219.0 2220.4 2237.7 2256.2 
2 2600.2 2602.3 2604.6 2604 . 8 2605.1 2605.4 2606.0 2613.7 2621.0 
3 2625.1 2626.6 2628.1 2628.3 2628.4 2628.6 2629.0 2633.9 2638.6 
4 2625.6 2627.0 2628.5 2628.7 2628.9 2629.1 2629.5 2634.3 2638.9 
5 2626.3 2627.7 2629.2 2629.3 2629.5 2629.7 2630.l 2634.8 2639.4 
6 2627.6 2629.0 2630.4 2630.5 2630.7 2630.9 2631. 3 2635.8 2640.2 
7 2629.8 2631.0 2632,, 2632.5 2632.6 2632.8 2633.2 2637.4 2641.5 
8 2631.5 2632.7 2633.9 2634 . 1 2634.2 2634.4 2634.7 2638.7 2642.6 
9 2658.7 2658.7 2658.7 2658.7 2658.7 2658.7 2658.8 2658.8 2658.9 

10 2659.l 2659.1 2659.l 2659.1 2659.l 2659.l 2659.l 2659.l 2659.l 
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Figure F.15. Predicted radon concentrations - Case IS. 
Subslab pressurization, 20 mm separation, high now rate, soil air barrier. 

ZONE CONCENTRATION [pCi/LJ 

BASEMENT 
OUTDOORS 
LIVING ROOM 
HALLWAY 
BEDROOM 3 
BATHROOM 
MASTER BEDROOM 
BEDROOM 2 

11.6 
0.2 

11.0 
10.8 
0.2 

10.8 
10.5 
10.5 

JIADON CONCENTRATIONS IN SOIL [pCi/L] 

VERTICAL SLICE ye 1 
Z= Xcl 2 3 I ' I 5 l 6 I 7 1 ••••••••••••••••••• •••• • 14.5 2265.1 

2 ••••••• •••••••••••• 11.0 ••••• 12.9 12•1.0 
---------------------------------- -------- --------3 10.9 10.9 11.0 11.0 11.2 11.9 18.6 

' 10.9 10 . 9 11.0 11.0 11.2 11.0 17.9 
5 10.9 10.9 11.0 11 . 0 11.2 11.7 17., 
6 10.9 10.9 11.0 11.0 11.2 11.5 17.2 
7 10.9 10.9 11.0 11.0 11.2 11.3 17.0 
0 11 . 0 11.0 11.1 11.1 11.• 11.5 .10.9 

-------------~ -- ------ -- -- --- -----------------------9 2138.6 2507.0 2587.8 2600.3 2620., 2625.6 2646.9 
10 2644.0 2656.5 2658.3 2658.4 2658.6 2658.7 2659.0 

VERTICAL SLICE Y= 2 
Z= X= l 2 3 I 4 I 5 I 6 I 7 1 •••••• • ••••••• ••• •• ••••• 15.3 2209.0 

2 ·················~· 13.l ••••• 14.0 1703.3 ------------------------------------------- --------3 11.0 11.0 11.3 13.1 15.0 14.0 50.2 
4 11.0 11.0 11.4 13.l 15.4 14.0 41.0 
5 11.0 11.0 11.4 13 . 0 15.6 14.0 32.5 
6 11.0 ll . O 11.5 12 . 8 16.0 14.0 28.4 
7 11.0 11.0 11.7 11 . 8 16.7 15.2 28.2 
8 11.0 12.2 12.6 12.6 18.9 24.l 36.4 

9 2590.0 2645.6 2651.7 2652.5 2653.4 2653.9 2655.l 
1 0 2658.4 2659 . 0 2659.l 2659.l 2659.l 2659.l 2659.l 

VERTICAL SLICE Y~ 3 
zc X= l 2 3 I 4 I 5 I 6 I 7 l ••••••••••••••••••• ••••• 15.3 1379.0 

2 ••••••••••••••••••• 15.4 ••••• 14.4 1066.3 
-------- --------------------------·------ -- --------

3 ll .O ll.3 16.7 15.4 14.5 14.4 37.5 
4 ll .O ll.3 17.0 15.4 14.6 14.4 30.6 
5 ll .O ll.4 17.l 15.4 14.7 14.4 25.8 
6 11.0 ll.5 17.4 15.3 14.9 14.4 24 . 0 
7 ll .l 11.7 17.8 16.1 15.8 15.0 25.7 
8 11.3 12.7 19.B 21.4 21.5 21.6 33.5 

9 2634.0 2652.9 2654.8 2654.9 2655.l 2655.2 2655.5 
10 2659.0 2659.l 2659.1 2659.l 2659.l 2659.l 2659.l 

Z= 
l 
2 

3 
4 
5 
6 
7 
8 

VERTICAL SLICE Y= 4 
X=l 2 3 4 I 5 I 6 I 7 ••••• 15.3 1321.2 
11.l 15.B 20.5 14.9 ***** 14.4 1025.3 -------------- -- --------------------------- -- ------ll. l 15.B 20.5 14.9 14.8 14.4 37.0 
11.l 15.4 20.6 14.9 14.8 14.4 30.3 
ll.l 15.0 20.8 14 . 9 14 . 8 14.4 25.6 
11.0 13.8 21.1 14.9 14.B 14.4 23.B 
ll.l ll .8 22.1 15 . l 14 . 9 14.7 25.6 
11.3 12.B 24.7 18.2 18.2 20.l 33.4 

9 2639.l 2653.6 2655.0 2655.l 2655.3 2655.3 2655.6 
10 2659.0 2659.1 2659.l 2659.l 2659.l 2659.l 2659.l 

VERTICAL SLICE Y= 5 
Z= X= l 2 3 4 5 I 6 I 7 

l ·································· - 15.5 1130.9 
2 :::::~:::::::~::::~:::::::::::~::: ____ ~~:~- --~~~:~-
3 11.4 23.4 23.4 l•.9 14.9 14.9 30.7 
4 11.4 23.l 23 . l 14.9 14.9 14.9 25.5 
5 11.4 22.9 22.8 14.9 14.9 14.9 21.9 
6 11.4 22 . 7 22.4 14.9 14.9 14.9 20.5 
7 11.5 22.3 22 . 0 15.0 14.9 14.9 22.6 
8 11.8 23.7 25 . l 18.0 17.9 18.8 30.9 

9 2645.7 2654.4 2655.2 2655 . 3 2655.4 2655.4 2655.6 
10 2659.0 2659.1 2659.1 2659.l 2659.1 2659.l 2659.l 

VERTICAL SLICE Y• 6 
Z= X=l 2 3 ' 5 6 I 7 l 22.2 30.9 208.7 157.6 l'B.2 164.8 1204.l 

2 16.3 25.l 34.5 25.6 25.4 23.7 985.9 
------------------------------------------- --------3 13 . 6 25.1 35.8 24 . 9 19.2 17.3 32.9 

4 13.2 25.l 37.l 22.2 18.3 16.6 26.5 
5 12.9 25.l 38.5 20.l 17.5 16.2 22 . 2 
6 12.3 25.l 36.9 18.0 16.7 15.9 20.6 
7 11.7 29 . 9 30.6 17.2 16 . 3 16.6 22.6 
8 12.1 •9 . 7 •o.9 20.1 19.6 23.7 31.1 

9 2647.7 2654.7 2655.3 2655.4 2655.5 2655.5 2655.6 
10 2659.l 2659.l 2659.l 2659.l 2659.1 2659.1 2659.l 

8 9 
2334.2 2361.8 
2641.2 2643.3 

2651.5 2652.6 
2651. 6 2652. 7 
2651.8 2652.9 
2652.l 2653.2 
2652.6 2653.7 
2653.2 2654.2 

2658.9 2659.1 
2659.l 2659.l 

8 9 
2313.3 2357.4 
2637.8 2642.6 

2649.6 2652.2 
2649.8 2652.3 
2650.0 2652.5 
2650.4 2652.8 
2651.0 2653.3 
2651. 7 2653 . 8 

2659.l 2659 . 1 
2659.l 2659.l 

e 9 
2307.3 2354 . 9 
2636.l 2642.l 

2648. 7 2651.9 
2648 . 8 2652.0 
2649 . 0 2652.2 
2649.5 2652.5 
2650.2 2653 . l 
2650.8 2653.6 

2659.l 2659.l 
2659.l 2659.1 

8 9 
2307.1 2354.7 
2636.0 2642 . l 

2648.6 2651.9 
2648.8 2652.0 
2649.0 2652.2 
2649.4 2652 . 5 
2650.l 2653.l 
2650.8 2653.6 

2659.l 2659.l 
2659.l 2659.l 

8 9 
2307.0 2354.6 
2636.0 2642.l 

2648.6 2651.9 
2648.7 2652.0 
2649.0 2652.2 
2649.4 2652.5 
2650.1 2653.l 
2650.8 2653.5 

2659.1 2659.l 
2659.l 2659.l 

8 9 
2307.4 2354.4 
2636.2 2642.0 

2648.6 2651.8 
2648 . 8 2652.0 
2649 . 0 2652.2 
2649 . 4 2652.5 
2650.l 2653.l 
2650.8 2653.5 

2659.l 2659.l 
2659.l 2659.l 
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VERTICAL SLICE Y= 7 
Z= X=l 2 3 4 5 6 7 8 9 

1 2312.7 2316.7 2142 . 5 2036.3 2006.0 1905.7 1879 . 0 2308 . 4 2354.0 
2 2020.9 2221.9 2137.9 2025.5 1989.3 1863.8 1825.6 2636.7 2642.0 

----------------------------------------------------3 33.0 77.6 71.1 66.8 66 . 9 72.8 73.8 2648.8 2651.8 
4 31. 6 70.1 62.6 56.9 56.9 59.7 60.0 2648.9 2651.9 
5 29.8 63.0 51.3 U.l u .o U.6 45.0 2649.l 2652.l 
6 28 . l 57.6 36.3 31.3 31 . 2 30.4 30.6 2649.5 2652.5 
7 27 . 2 51. 7 30.4 28.9 28.9 26.4 26 . 4 2650.2 2653.0 
8 32.2 65.1 45.6 42.2 42 . 1 40.2 40 . 3 2650.9 2653.5 

----------------------------------------------------9 2653.7 2655.4 2655.6 2655.6 2655.6 2655.6 2655.7 2659.1 2659.1 ' 10 2659.1 2659 . 1 2659.1 2659.1 2659.1 2659.1 2659.1 2659.1 2659.1 

VERTICAL SLICE Y~ a 
Z= X=l 2 3 4 5 6 7 8 9 

1 2286.0 2284 .5 2290.1 2290,9 2291.B 2293.1 2296.2 2351.4 2350.4 
2 2633.9 2633 . 6 2634.2 2634 . 2 2634.3 2634.4 2634.7 2641. 7 2641. 3 
3 2647.B 2647.5 2647.6 2647.6 2647.6 2647.6 2647.7 2651. 7 2651. 4 
4 2647.9 2647 .7 2647,8 2647 . B 2647.B 2647 .8 26'7.9 2651.B 2651.5 
5 2648.2 2648. 0 2648.0 2648.0 2648.0 2648.1 2648.l 2652. 0 2651. 7 
6 2648.7 2648.4 2648.5 2648 . 5 2648.5 2648.5 2648.6 2652.4 2652 . l 
7 2649.4 2649 .2 2649.2 2649.2 2649.2 2649.3 2649.3 2653.0 2652.6 
8 2650.2 2650 .0 2650.0 2650.0 2650.0 2650.0 2650.0 2653.4 2653.1 
9 2659.0 2659 .1 2659.1 2659.1 2659.1 2659.1 2659.1 2659.l 2659.1 

10 2659.1 2659. 1 2659.1 2659.l 2659.1 2659.1 2659.l 2659.1 2659 . 1 

VERTICAL SLICE ys 9 
Zs X=l 2 3 ' 5 6 7 8 9 

1 2349.5 2349.0 2348.7 2348.7 2348.7 2348.6 2348.6 2348 . 3 2346.2 
2 2641.2 2641 . l 2641 . 0 2641.0 2641.0 2641. 0 2641.0 2640.9 2640.5 
3 2651 . 4 2651.3 2651 . 3 2651 . 3 2651.3 2651.3 2651. 3 2651.2 2650.9 
4 2651 . 5 2651.4 2651 . 4 2651 . 4 2651.4 2651. 4 2651. 4 2651. 3 2651.1 
5 2651 . 7 2651 . 6 2651.6 2651 . 6 2651.6 2651. 6 2651. 6 2651.5 2651.3 
6 2652.l 2652.0 2652.0 2652.0 2652.0 2652.0 2652.0 2651.9 2651. 7 
7 2652 . 6 2652.6 2652.6 2652 . 6 2652.6 2652.5 2652.5 2652 . 5 2652.3 
8 2653.1 2653.l 2653 . l 2653.0 2653.0 2653.0 2653.0 2653 . 0 2652.8 
9 2659 . l 2659 . l 2659.1 2659 . l 2659.1 2659.l 2659.l 2659.l 2659.l 

10 2659 . l 2659 . l 2659.l 2659.l 2659.l 2659.1 2659.1 2659.l 2659.l 


