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SUMMARY

Introduction

The objective of this investigation. was to develop an eialuation

procedure for determining the blast protection afforded by existing NSS-

type structures and private residences. The procedure developed consists

basically of (1) a method for determining the air blast loading on the

structure and structural elements, (2) a method for determining the dy-

namic structural response up to collapse, and (3) a method for establish-

ing the failure criterion for each structural member of interest. The
analytical method used was to establish the resistsnce function for each

wall or floor element by considering the approximate response mode and

by assuming that the element was subjected to a uniformly distributed

static load. The member was then transformed into an equivalent single-

degree-of-freedom dynamic system, and the equation of motion solved on a

computer using a numerical integration procedure.

Background

The primary interest from the inception of this study has been the

development of an evaluation procedure for analyzing the dynamic response

and collapse ot the building system. However, the complexity of a com-

prehensive evaluation procedure for a building system necessitated that

important building elements be treated first. Therefore, the initial

effort in the program was directed primarily toward the development of

mathematical models to analyze the dynamic response and collapse of var-

ious types of one-way action walls. Also, the behavior of window glass

and steel-frame connections were examined as part of the initial study.
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The analytical procedures were then extended to include two-way walls,

and a probability approach was incorporated into the evaluation procedure.

Next, mathematical models were developed to analyze dynamically loaded

reinforced concrete floor systems of various types, and wood-joist floors.

During 'the conduct of the research program, the evaluation procedure hrs

been used to predict the collapse overpressure of a large number of ex-

terior walls and floors over basement areas for existing NSS buildings.

As part of this effort, the relative collapse strength of the exterior

walls and frame of a multistory steel-frame building was examined.

A summaey of the evaluation procedure for existing structures is

contained in this final report. Also included is a flow chart for a

computer program to analyze L building subsystem, and an analysis of the

blast resistance of basement walls located in areaways of Emergency Oper-

ating Centers (EOCs). An appendix of the report contains a complete

listing of all computer programs developed during the study to analyze

dynamically loaded wall and floor elements.

Discussion

The computer programs for the evaluation of existing structures were

developed as individual programs to analyze various types of wall and

floor elements. Although this approach permitted the analysis of actual

structures to be made sooner than would otherwise be possible, as well as

being convenient for correlation of analytical models with experimental

data, there was a need to develop a computer program to analyze the

building system. As the next logical step in the development of an over-

all building program, a flow chart was developed for a building subsystem.

The subsystem selected was all exterior and interior walls on one floor

of a building. The report presents the flow chart for a computer program

to analyze each wall on a room-by-room basis as the blast wave moves

through the building.
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The collapse strength of reinforced concrete basement walls was ex-

amined to determine the feasibility of retrofitting EOCs with doors to

resist the 10-psi blast overpressure level. Although mathematical models

have been developed for walls with window openings, the evaluation pro-

cedures were not extended to include walls with door openings. Since

there was insufficient time to develop a generalized model for calculat-

ing the resistance and response of the wall configuration of interest,

the following three-phase approach was used:

(1) A detailed yield-line analysis of several specific reinforced

concrete walls with door openings was made to establish the static re-

sistance over a limited range of wall widths.

(2) The computer program for analyzing the collapse of wall elements,

developed by SRI for DCPA, was used to calculate the resistance of walls

without door openings. The results were then compared with those obtained

from the yield-line analysis for walls with door openings to determine the

feasibility of using the existing computer program to simulate the dynamic

response of walls with door openings. If the resistances for the two wall

types was found to be not comparable, then it would be necessary to hand

calcuiate a resistance function, for each wall case.

(3) An existing finite element computer program was used to analyze

j *the static behavior for a few cases of walls with door openings to deter-

£ mine if shear or stress concentrations could conceivably produce a wall

failure not predictable by the other analyses.

The various analyses led to a few general conclusions concerning

the collapse of blast loaded reinforced concrete basement walls with dt. r

openings and located in areaways. First, for reinforced concrete walls

8-in, thick or thicker, and not over 10-ft high, it is probable that the

wall strength of the weakest code-designed wall is sufficient to resist
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a 10-psi blast loading if the horizontal distance from the edge of the

door ipening to the areaway support wall is less than voproximately

20 in. (LN = 84 in.).

Second, for 8-in.-thick walls with horizontal distance between door

opening and areaway wall greater than 20 in., it will be necessary t.

strengthen the wall in the vicinity of the door opening so as to upgrade

the wall to the 10-psi blast ovcrpressure level.

Third, for reinforced concrete basement walls 12-iu thick or thicker,

the blast strength can be expected to be approximately equal to or greater

than the 10-psi blast overpressure criterion for all wall conditions.
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A

ABSTIIACT

The objective of the overall research program is to develop an

• Jaluat ion procted',,,e applicable to exist ing NSS-type st ructures and

private homes. Pa," efiortes have been concerned with examining exte-

rior . i" windchw glass; steel I rame connect ions* appl icat _ons to

actual b.ilodings; reinforced concrete I loor s:,'tems, incltuding re-

strained ,.. ,:. wood-joist floors; and the dynamic Inelastic analys;is

ol a steel frame building. Since this is the I inal report in, this

effort, a summary of the evaluation procedure lor existing structures

is presented in the report. Also included is the flow chart clevel-

oned for a computer program to analyze a building subsystem; i.e.,

"the dynamic response and collapse ol all exterior and interior walls

on one floor level of a building. An analysis made to determine th,

blast resistance of basement walls oe Emergency Operating Centers Is

presented. Finally, the report contains a complete listing ;1 all

computer programs developed during the project lor analyzintz the

dynamic response and collapse of wall and floor elements.

iii

-2- -- - - - - - -



I

CONTENTS

SUNLDARY . . . . . . . . . . . . . . . . . . . . . . . . . . . . S-1

ABSTRACT . . i

LIST OF ILLUSTRATIONS .................. o.. vii

LIST OF TABLE o.*.. . . . . . . . . . . . . . . . . . . . . ix

I INTIRODUCTION 1

Background. . . . . I

Report Organization ......... ... ...... 3

Acknowledgements . . . . . . . . ........... . 3

II EVALUATION OF EXISTING STRlUCTUIRES .... ............. .

Approach ......... ........ ......................... 5
SWall and Floor Evaluation Procedure .................... 5

Introduction ....................... 5

Wall Analysis
Floor System Analysis ................. 7

Probability Considerations .... .......... 8

Air Blast Loading ............................. 9

Applications ................... ....................... 11

Walls .............. ......................... ... 12

Floors ............................................. 1.1
Frame Analysis ..................... .11

Building System Computer Program ................. .... 19

III BUILDING SYSTEM PROGIL\M ...... ................. ... 21

IV ANALYSIS OF BASEMEN'T WALLS ....... ................ 27

Approach ......... . .......................... 27

Wall Design ............ .......................... 28

Analysis . ......................... 31
M.11 With Door Opening ....... ................. ... 33
Wal] Without Docr Opening 35............... 3

Finite El.-ent Wali Program ... .............. .12



_ -7-7

IV ANALYSIS OF BASEMENT WALLS (continued)

One-Way Reinforced Concrete Wall (Without Arching) . . . 48

One-Way Concrete Wall (With Arching) . .... . 49
Sumamary and Discussion . .. .. .. .. .. .. .. . .. 50
Conclusions .. .. .. .. .. .. .. .. .. .. . .. 53

APPENDIX A: LISTINGS OF COMIPUTER PROGRAMS . . ........ . 55

REFERENCES ............... ......................... .... 195

NOMENCLATURE o............................. ....... 197

vj



-V =12 - - w -, - -j 1- .

1 LLUS'ITIONS

1 Iistogram and Cum'jultative Frequency Distribution of the

Mean Collapse Ove.r,.essure for the Exterior Walls of
z9 Buildings ................ ....................... 1..

Comparison ol the Cumulative Frequency Distributions of

the Mean Collapse Overpressure for Exterior .%Walls by the
Type l Building, Frame ............. ................... 15

3 Histog)ram and Ctmiulative Frequency Distribution of the
Mean Collapse Overprcs. tire for the Floors Over Basemient

Areas ol 36 Buildings .................. 16

'1 Building Subsystem Program Macroscopic Organizational
Flow Chart . . . . . . . . . . . . . . . . . . . . . . . . 23

5 Building Subsy3tem Organizational Flow Cht...t ....... ... 25

6 Plan Viev. and Yro,.t Elevation of Basement Wall Useud in
Analysi . . ............................................. 29

7 Reinforcing Steel Details for 8-in.-Thick Concrete
Basement Wall Used in Analysis ..... ............. ... 32

8 Yield Lines and Resistance Values Jor Reiniorced Concrete

Walls With Door Openings ....... ................. ... 34

9 Walls Assulned as Equivalent for Analysis Purposes . ... ... 36

10 Comparison of Resistance Valuies for Walls With and
Without a Door Opet.ing ....... ............... ..... 37

11 Pcik Incident Overpressure at Incipient Collaps. Versus
Wall Width ................... ........................ 38

{ 12 Plan View of Construction Joint at Intersection of
Basement and Support Walls ....... ................ ... 40

13 Plan View Showing Crack at Construction Joint at the

Intersection of Basement and Support Walls ........ ... 1

14 Wall With Door Opening Showing Finite Plate Elements
and Nodes ................ ....................... ... 43

15 Peak Incident Overpressure at Incipient Collapse Versus
Wall Width ............... . ........ ...................... 51

vii



TABLE

1 Abbreviations Used in Flow Chart ............ . 24

ix

4.i



F."

I INTRODUCTION

Under contract to the Defense Civil Preparedness Agency, Stanford

* Research Institute is developing a procedure for the evaluation of exist-

t a ing structures subjected to nuclear air blast. The objective of the

program is to develop an evaluation procedure applicable to existing

NSS-type structures and private homes. This report covers the final

phase of the program.

Background

The Defense Civil Preparedness Agency has a number of problem areas

in which an evaluation procedure for existing structures can be applied.

These include:

e Survival and injury predictions

a Debris prediction

9 Damage assessment

* Selection of existing structures that provide the best protection

. Selection of existing structures that have a potential for

modification to provide blast shelters.

Even with the availability of high-speed computers, it was apparent

that the complexity of an overall building evaluation procedure to meet

the needs of DCPA could lead to considerable unwarranted computational

effort if care was not exercised in the selection of the methodology.

Therefore, relatively simplified air blast loading and room-filling

procedures, as well as simplified structural response analytical methods,

have been used in the evaluation program.

Although the primary interest from the inception of the program has

been in the behavior and collapse of the building system, the complexity

S~1



of a comprehensive evaluation procedure necessitated the establishment

of a priority for determining which structural element to investigate

first. It is apparent that the collapse of the exterior walls of most

buildings is important to the casualties produced. This is especially

Lr.ue for large multistory buildings where the collapse of the exterior

and interior walls could result in a large number of casualties through

ejection from the building, even if the floors and frame remained in-

tact. Since one of the primary uses of a building evaluation procedure

is to provide input for prediction of survival of people located in

buildings subjected to nuclear blast, the initial research effort was

directed towards the development of a meLhod to determine the response

and collapse of exterior wall elements.

Subsequent to the development of the wall evaluation procedure, the

procedures for analyzing the collapse of iloor systems were developed.

Although there were insufficient funds in the program to develop a pro-

cedure for evaluating the collapse of structural frames, it was possible

to use an available elastic and inelastic computer program to analyze

the dynamic response of a steel frame building and estimate the frame

collapse overpressure. During the final phase of the research, a com-

puter flow diagram was ueveloped for analyzing a building subsystem;

i.e., for predicting the time sequence of collapse of all exterior and

interior walls on one floor of a building on a room-by-room basis.

However, the computer program could not be written within the level of

effort of the contract.

Past reports in this program have been concerned with examining ex-

terior walls (Ref. l),* wirdow glass (Ref. 2), steel-frame conne,-tions

(Ref. 3), two-way action walls (Ref. 4), applications to NSS buildings

* References are listed after the appendix.
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I,

(Rtefs. 5 and 6), reinforced concrete floor systems (Refs. 7 and 8), and

wood-joist floors, and frame analysis (Ref. 8).

Report Organization

Since this is the final report on the research offurt, a summary ol

the evaluation procedure is presented in Section II. A flow chart for

the analysis of all walls on one floor level of a building (a building

subsystem) is presented in Section III "Building System Program." The

analysis of basement walls located in areaways is given in Section IV.

During the project for evaluation of existing structures, computer pro-

grams were developed for analyzing the dynamic collapse strength of three

types of wall elements and five types of floor system elements. The

listings for the eight programs are included in the Appendix.
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1I1 EVALUATION OF EXISTING STRUCTURES

Approach

The overall approach adopted in this study for the evaluation of
a

,xisting structures subjected to nuclear air blast h:; been to formu-

late a procedure for examining the response of a structure over a range

of incident overpressure levels to determine the overpressure at which

collapse will occur. Basically, the procedure consists ol ( a method

for determining the air blast loauing on the stracture and structural

elements, (2) a method for determining the dynamic structural response

"up to collapse, and (3) a method for establishing the failure criterion

for each structural member of interest. An iti-r.tive process is employed

in which the structural response can be examined for various lovels of

incident overpressure and compared with a failure criterion to predict

the overpressure levcl at which collapse of each member will occur.

"Wall and Floor Evaluation Procedure

Introduction

The analytical method used in the research sludy was to establish

the resistance function for each wall or floor element of inteL'Cst by

considering the approximate response mode ard by assuming that the element

was subjected to a uniformly distributed static load. The member was then

transformed into an equivalent single-degree-of-freedom dynamic system by

the use of the transformation factors for the load, resistance, and mass.

The equation of motion was then solved on a computer using th-.ý numerical

integration procl'ure described in Ref. 9. Although the approach has been

5



Sto use established analytical procedures wherever possible, it has been

4 necessay to modify and adapt current procedures, as well as develop

new mcthods, f3r specific uses.

The method followed in developing the wall and floor evaluation pro-

cedure was to (1) develop a mathematical modcl for each element of inter-

e.t, (2) prepare the computer program, and (3) verify the analytical

predictions with the available published test infLrmation on the dynamic

response and collapse of wall and floor elements.

Although the mathematical models were formulated by using established

analytical procedures, as noted in the referenced reports on the evalua-

tion procedure for existing structures, the available published test data

were adequate for correlation with only some of the analytical models.

However, for other cases* there was a lack of definitive experimental

iniormation that adequately described the load-response relationship up

to collapse. Although all mathematical models could not be correlated

sufficiently with appropriate experimental data, the use of probability

functions i. the procedures for predicting the incipient collapse over-

pressure o tne elements makes the use of precise resistance functions

less critical than would otherwise be the case.

For the evaluation of existing structures, failure implies collapse

or disintegration of the structural element. k,:rthermore, the predicted

collapse overpressures calculated are for the incipient collapse of the

element, which is defined as that point in the response where the wall

or floor can be considered as on the threshold of collapse. The incip-

ient collapse overpressure is 'ust sufficient in magnitude to cause a

collapse of the element.

* For example, the inelastic response up to co) lapsv of a two-way

lightly reinforced concrete wall with a wii.duw opening and with

vertical in-plane forces acting on the wall.

6
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Wall Analysis

The three basic types of exterior walls considered in the evaluation

procedure are unreinforced concrete or masonry unit walls without arching,

unreinforced concrete or masonry unit walls with arching, and reinforced

concrete walls. The details of the development of the wall evaluation

procedures are presented in Ref. 1 for one-way action walls and Ref. 41

for two-way walls.

For unreinforced masonry unit walls without arching and for rein-

forced concrete walls, resistance functions were developed for the follow-

ing type of wall support conditions:

* Two-way, simply supported on four edges

0 Two-way, fixed on four edges

STwo-way, fixed on vertical edges; simply supported on

horizontal edges

* Two-way, simply supported on vertical edges; fixed on

horizontal edges

* One-way, simply supported on opposite edges

e One-way, fixed on opposite edges

* One-way propped cantilever

I * One-way, cantilever.

For unreinforced walls with arching, resistance functions were developed

for one- and two-way action walls with rigid supports.

Floor System Analysis

One of the interests of DCPA has been the possible use of basements

of existing NSS strictures as blast shelter areas, and th.!refore the

research effort was primarily concerned with developing methods for pre-

dlicting the collapse of various types of reinforced concrete floor systems.

7
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However, the resistance function for wood-joist floors was also developed.

The details of the floor system evaluation procedures are presented in

I
Refs. 7 and 8.

The types of floor elements included in the evaluation procedure

are as follows:

* One- and two-way reinforced concrete solid slabs

* Two-way restrained reinfo-ced concrete solid slab

0 Reinforced concrete support beam (including T-beam and joist)

0 Structural steel support beam (including composite action)

* Reinforced concrete flat slab

* Reinforced concrete flat plate

* Wood-joist floor

Probability Considerations

The analysis of actual building elements subjected to nuclear air

blast requires the assumption of values for many of the physical proper-

ties of the structure that are unknown and cannot be measured without an

unwarranted amount of effort. Similarly, assumptions are also required

in the determination of the parameters defining the load acting on the

building element. Since precise values cannot usually be specified for

many of the parameters that influence the collapse of actual structures,

a probabilistic approach was formulated to provide a realistic evalua-

tion of existing structures subjected to nuclear air blast (Ref. 4).

It is apparent that the determination of the incipient collapse

overpressure for a given wall or floor depends on a number of variables,

at least some of which must be considered to be randomly distributed.

Although the probability distribution of these random variables may be

determined fairly easily, at least as approximations, the extension of

this step to determine the probability distribution of the resulting

8
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collapse overpressure is not so easy. Since it was not possible to

obtain an exact distribution, it was decided to use Monte Carlo, or

simulation, techniques to determine the probability distribution for

the incipient collapse overpressure.

This technique uses a set of mathematically simulated wall or floor

elements, each of which possesses the characteristics of some real wall

or floor to determine an approximate distribution of the incipient col-

lapse overpressure. This set of simulated walls or floors is prepared

by selecting the parameters to be varied and determining the values of

these parameters by randomly sampling their corresponding probability

distribution functions. Each simulated wall or floor is then analyzed

by using the deterministic equations developed previously. The results

of these analyses provide a probability distribution of the incipient

collapse overpressure. It should be noted that the collapse everrres-

sure of a wall or floor element can also be ,-alculated deterministically.

Air Blast Loading

An important factor in the evaluation of existing structures sub-

ject I to nuclear air blast is the determination of the pressure-time

function on each structural element of interest. This is a complex

problem, since, even before the blast wave interacts with the structure,

the blast wave is influenced by many factors, such as weapon yield and

location, weather conditions, terrain, surface type, and blast shielding.

Even if it wer,_" assumed that the free-field, pressure-Lime relationship

were known fcr a blast wave incident on the side of a building, the

determination of the l.oading function on a wall or floor element is

difficult because of the interaction processes. The primary difficulty

arises because the structural element responds to the differential or

net loading, which requires a knowledge of the loading on both the front

and back surfaces.
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For the evaluation of existing structures subjected co nuclear air

blast, it was assumed that the blast wave before interacting with the

structure was an ideal Mach waveform propagating radially outward over

an ideal reflecting surface. It was also assumed that tho duration of

positive phase of the dynamic overpressure was equal to that of the side-

on overpressure and that the negative phase could be neglected for struc-

tural response calculations. The method used to determine the pressure-

time function of an exterior wall is presented in detail in Ref. 4, and

involves the calculation of an exttvior, interior, and net loading.

To calculate the average load-time history on the exterior wall, the

conventional air blast loading scheme for a closed rectangular block is

used (Ref. 10). For the front face of a building with window openings,

the conventional scheme is modified by using the weighted average clear-

ing distance presented in Ref. 11. To calculate the interior pre3sure

build up resulting from the air blast entering the building through open-

ings, the room-filling procedure presented in Ref. 12 is used. For each

specific problem, the nel. wall loading is obtained by . simple summation

of the exterior and interior pressure-time histories.

In addition. to the ideal air blast loading, the evaluation procedure

for exterior walls includes the following loading schemes:

" Triangular load

"* Rectangular load

"• URS shock tunnel load

"• Arbitrary load.

FPr the dynamic analysis of floor systems subjected to nuclear air

blast, twc load-time functions were included in the evaluation procedure.

The first load type was equal to the free-field blast overpressure, except

with a rise time equal to the travel time of the wave front across the

floor panel. The second load type was equal to the room-filling pressure

10



resulting from the interaction of an ideal air blast wave with a structure

with window openings. In addition, the floor evaluation procedure

includes an arbitrary load shape.

It should be noted that although the net load-time function resulting

from a nuclear air blast is calculated so as to analyze the dynamic re-

sponse of a wall or floor element, a description of the net load-Lime

function is not too meaningiul for comparing collapse predictions lor

elements of various structures. Therefore, the predicted collapse over-

pressures given in this study are the peak incident overpressures ot the

free-field blast wave that results in collapse ol the element.

Applications

As part oi an integrated program to develop a survey procedure 1or

all nuclear weapon effects, Research Triangle Institute (RTI) made all

initial on-site field survey during November 1970 of five NSS buildings

in Ietroit, Michigan. The survey was conducted primarily to obtain a

complete structural description of builditigs that would be adequate for

predicting build-.ng damage and casualties. The results of the field sur-

vey were recorded on forms and included sketches and photographs. A com-

plete copy of this infnrmation, together with the building plans, was

provided to SRI for analysis of the buildings. The results of the dynamic

analysis of the exterior walls of the five Detroi: buildings are pres;ented

in Ref. 5.

To provide additional input information for the development of the

all-effects survey, RTI made a second on-site Ifield survey in July 1971

of five buildings in the vicinity of Greensboro, North Carolina. As in

the analysis of the Detroit buildings presented in Ref. 5, two dynamic

asnalyses were made of each of the Greensboro buildings. The first anal-

ysis was made using the data obtained during the RTI on-site survey.

11



A second analysis of the same building was then macie independently using

data obtained from the actual building plans. This procedure provided a

check on the adequacy of the survey technique and the propose.- ield

survey data form, and emphasized areas of possible improw Mhe

results of the dynamic analysis of the exterior walls of tat,i ive

Greensboro-Hig., Point buildings are presented in Ref. 6.

In addition to the two research studies to develop an all-effects

shelter survey procedure, RTI al~o collecte ( data on a national sample

of NSS ouildins for the Engineering Directorate of DCPA (Ref. 13). Of

the 219 NSS buildings comprA31.1, the national sample, the SRI evaluation

procedure was used to predict the collapse overpressure of the exterior

walls for 50 of the buildings and of floors over basement areas for 36

of the buildings. Since the res,''ts of the dynamic analyses of the walls

and floors of actual buildings are of interest to the evaluation of ex-

isting structures program, a short summary of the findings are presented

in this report.

Walls

The collapse predictions for the exterior walls of NSS buildings

required the dIynamic analysis of 137 wall cases. These walls represent

59 NSS buildings, which can be categorized as 15 load-bearing wall build-

ings, 23 structural steel frame buildings, and 21 reinforced concrete

frame buildings. Figure 1 shows a histogram and cumulative frequency

distribution of the mean collapse overpresiure for the 137-wall popula-

tion. The data indicate that for the 59 sample buildings, 50 percent

of the exterior walls are predicted to have a mean collapse overpressure

of 6 psi or less, and 90 percent are predicted to have a mean collarse

overpressure of 22 psi or less.
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The effect of the type of frame on the collapse strength of exterior

!walls is indicated by the cumulative frequency distributions for the wall

Sjcollapse overpressures shown in Figure 2 for the three major building

frame categories. Although the data are considered as insufficient to

establish quantitatively the effect of frame type on wall collapse over-

pressure level, the trends in the data are apparent. The mean values of

the collapse overpressures for walls are about -1.5 psi for load-bearing

wall buildings, 6 psi for reinforced concrete frame buildings, and 10 psi

for steel frame buildings.

Floors

The collapse predictiors for the floor systems over basement areas

of NSS buildings required the dynamic analysis of 82 floor cases, which

represent 36 buildings. Figure 3 shows a histogram and cumulative fre-

quency distribution of the collapse overpressures for all floors. As

noted on the figure, the collapse overpressure for floors over basement

areas ranged from about 2 to 55 psi, with 50 percent of the floors

predicted to collapse at 7 psi or less and 90 percent predicted to

collapse at 18 2si or less.

Frame Analysis

A continuing concern in evaluating the collapse overpres ure of

existing buildings has been the relative blast strength of the exterior

walls and frames ol multistory buildings. To predict the collapse over-

pressure of the exterior walls for the existing NSS buildings discussed

in the previous subsection, it was assumed that the structural frame

did not collapse at a lower overpressure than that predicted for the

exterior walls. For weak-walled buildings, such an assumption is reason-

able. In fact, it is often assumed for the analysis of blast loaded

frame buildings that the exterior walls can be considered a- frangible,

1.1
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and therefore, that the wall loading transferred to the frame can be

approximated by an impulse loading. However, for many of the actual

buildings analyzed, the strength of the exterior walls under blast load-

ing was sufficiently high to make it doubtful that the frame could survive

at the overpressure level required to collapse the walls. For example,

Figure 1 shows that 50 percent of the walls of the NSS buildings analyzed

were predicted to collapse at an overpressure level greater than 6 psi.

The strength of the exterior walls is important in calculating the col-

lapse of the frame, since, for a given overpressure level, the blast load-

ing on the total wall area can be much more severe than the blast loading

on the frame alone plus an impulse loading fr(m a frangible-type wall.

To investigate the relative strength of the exterior walls and frame

of a building would require a comprehensive computer program that includes

inelastic response under dynamic loading as well as realistic frame col-

lapse mechanisms. Since such a program was not available, a computer pro-

gram for analyzing the elastic and inelastic dynamic response of two-

dimensional structural frames was used (Ref. 14). Although the program

does not include frame collapse mechanisms, it was felt that the results

would provide a basis for estimating the possible collapse strength of a

building frame relative to the strength of the exterior walls.

* The building selected for analysis was the North Carolina National

Bank, Greensboro, North Carolina. The building has a structural steel

frame, and consists of eight stories, with a height of about 110 ft, and

plan dimensions of 50 ft by 115 ft. A complete description of the bank

building and the results of the analysis of the exterior walls are given

in Ref. 6. The exterior walls on the upper stories consist of a -l-in.-

thick brick veneer, which is continuous over the frame members, and an

8-in.-thick terra cotta backing wythe, which is inset in the frame and

parged to the 6rick veneer.

17



Three different types of frame analyses were performed: (1) an

elastiL analysis to determine the strength of the inset walls on the ends

of the building acting as shear walls, (2) el.astic frame analyses at

various overpressure levels, and (3) inelastic frame analyses at various

overpressure levels. Tha exterior walls of the building were previously

found to have an incipient collapse overpressure (50 percent probability)

of 15.7 psi (Ref. 6), and therefore the blast loading for the frame anal-

yses are calculated for a box-type building with nonfailing exterior walls

with window openings.

The results of the analyses provide an estimate of the collapse

strength of the structural steel frame of the bank building under blast

loading, even though the computer program used cannot predict frame col-

lapse. The results of the first analysis, for the shear wall building,

indicated that the cracking of the exterior walls acting as shear walls

occurs at an incident overpressure level of less than 2 psi, since the

moment ratios (computed moment/yield moment) for the shear walls are

above 35 fcr a 2-psi incident overpressure level. Therefore, it was

L'ssumed for the other two types of analyses that the inset end walls

acting as shear walls contributed negligible resistance to the frame,

-. that the analysis of the frame acting alone should adequately mciel

the building behavior under lateral load.

An elastic analysis of the frames for 16 psi, which approximated

the incipient collapse overpressure of the exterior walls, indicated a

maximum stress ratio (computed stress/stress at yield) of about 20. Sincc

the elastic analysis is much simpler than the inelastic analysis, the

frames were then analyzed for elastic behavior at 5-, 4-, and 3-psi over-

pressures to obtain an estimate of the frame strength. The results of

the elastic analyses indicated that the strength of the frames was in the

range of the lo.er overpressures examined, and therefore the inelastic

frame analyses were run at 3-, 4-, and 5-psi overpressure levels.

18
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The inelastic analyses indicated maximum ductility ratios at 3 ps,

of 13.4 for the beams and 20.6 for the columns, and maximum moment ratios

of about 1.641 for the beams and columns. At the ,l-psi overpressure level,

the maximum ductility ratios were 29.5 in the beams and '12.2 in the columns,

and the maximum moment ratios were in excess of 2. A simplified hand cal-

culation indicated that the P-A effect, which is not included in the com-

puter program, would increase some of the moment ratios by over 50 percent.

The calculated lateral deflection of the top story of the building was

about 21 ft for the 3-psi overpressure level, and '17 ft for the 4-psi level.

If it is assumed that the frame would collapse at a ductility ratio of

about 50, then the estimated collapse overpressure is between 3-, and '1-psi

incident overpressure level. The actual blast strength could be much less,

since the effect of the axial column load (P-,A effect) and frame collapse

mechanisms, such as column buckling or instability, are not accounted for

in the analytical procedure.

It should be noted that the frame of the "'rth Carolina National Bank

building appears to be constructed of relative.y light structural shapes

that may not necessarily be typical of most NSS structures. In any event,

however, the analysis indicated that the blast resistance of the frame of

the building was much less than (possibly only one-fourth) that of the ex-

terior walls. This, of course, is an important consideration in rredict-

ing either building damage or casualties.

Building System Computer Program

Since the inception of the evaluation project, the intention has

been to develop a procedure for the analysis of a building system that

would be applicable to various requirements of ICPA. For predicting

damage to NSS structures in this program, it was assumed that each wall

analyzed could be treated as though it were the "front face" of the

building with an ideal blast wave advancing at normal incidence to it.

19



The time-sequence of collapse of various building elements, or the effect

of the engulfment of the building by the blast wave, is not directly ac-

counted for in the current computer programs. For example, to use the

computer codes for predicting the collapse oi all exterior walls of a

building (i.e., front, side, and back) for the blast approaching from

one direction it is necessary to use engineering judgment in providing

realistic input data. Such a procedure was used to correlate analytical

predictions with nuclear field tests of brick load-bearing-wall houses

(Ref. l).

In order to systematize the building evaluation procedure, a flow

diagram was prepared (luring the current effort that outlines the computer

analysis of all wall elements on one story of a building. The results

are presented in Section III.
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HII BUILDING SYSTEM PIIOGI•,M

The purpose of this phase of the research was to examine a method

for systematizing the collapse predictions for blast loaded buildings.

Since the inception of the existing str'zctures evaluation project, tile

intention has been to develop a procedure for the analysis of a building

system that would be applicable to various requirements of DCPA, such as

damage assessment, survival and injury predictions, and Jebris predictions.

Because of the complex nature of analyzing the response and collapse of

buildings under dynamic loading, as well as the difficulty of calculating

precise blast loadings on each element in a complex building geometry,

the approach has been to establish a sound technical basis for the anal-

-; ysis of each building element. It has been necessary to derive realistic

mathematical response models before computer codes could be prepared for

the various structural elements of interest. Although the original in-

tent was to develop subroutines for each element for the eventual incor-

poration into a single computer program, the need to analyze existing

buildings precedted the completion of a building system piogram. Instead,

relatively complete computer programs, as opposed to building element

subroutines, were prepared loir each building element; i.e., for each

element the computer code consists of a main routine, a subroutine to

calculate the resistance function, a subroutine to calculate transforma-

tion factors, subroutines to calculate Ohe exterior and interior blast

pressures and net load on the element, and a subroutine for calculating

the probability of collapse. The development of these individual element

programs diverted some effort from the development of a building system

program; however, thc individual programs permitted analyses of existing

21



buildings to be performed much sooner than would otherwise have been

possible. Also, the availability of individual element programs was

convenient for the correlation cf experimental data with analytical

models.

Essentially, the building element computer programs were developed

as research tools for use in developing realistic analytical prediction

models, and for performing limited analyses of buildings rather than for

performing a large number of analyses of existing buildings. ko':,cver,

as originally intended, it has become apparent that a computer program

for analyzing a building system, or at least a building subsystem, would

be useful. Therefore, during this phase of the research effort, the

feasibility of incorporating the previously developed computer programs

for wall analysis into a program for the analysis of a subsystem of the

overall building system was examined. Specifically, a relatively de-

tailed flow diagram was prepared that out ines the procedure for analyz-

ing all exterior and interior walls on one story of a building. During

this phase, the computer flow chart was prepared, but the computer pro-

gram was not written.

A subsystem analysis approach was chosen as the most expedient and

logical next step in the development of an overall building evaluation

procedure. Figure 4 shows a macroscopic organizational flow chart of the

proposed program to be used. The subsystem is one floor level of a build-

ing that can be oriented at any angle to the blast wave front. For a

given free-field overpressure level, the net loading on each wall element

will be computed and the wall response calculated on a room-by-room basis

as the blast wave moves through the building.

At the present time the evaluation procedure has the capability of

calculating the exterior pressure-time environment resulting from an in-

teracting blast wave, and can compute the resulting interior pressure
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build-up to a single room. For the subsystem program, it wi~l be necessary

only to extend the capability to calculate the interior pressure in a

multiroom complex by the method presented in Rel. 12. Also, as discussed

previously, the mathematical models for predicting the response and col-

lapse of walls are available. The remaining task consists of combining

the loading and response models into a single subsystem program that in-

cludes the geometry of the floor of a building.

Figure 5 shows a detailed organizational flow chart of the proposed

subsystem program. Table 1 is a list of abbreviations used in the flow

chart.

Table I

ABBREVIATIONS USED

IN FLOW CHART

Abbreviation Word Represented

EXT EX'TERIOR

INT INTERIOR

OPNG OPENING

FLR FLOOR
PR PAIR

ARVD ARRIVED

M1 ROOM

NRST NEAREST

24
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i ~IV ANALYSIS OF" BASEMENT WALLS

The objective of this phase of the elfort was to examine the blast

resistance of exposed, reinfor,'ed concrete basement walls with door :pen-

ings to determine the feasibility of retrofitting EOCs with blast doors.

The primary purpose was to determine if reinforced concrete basement walls

located in areaways of existing buildings could resist 10-psi blast over-

j pressure.

approach

In past studies, the collapse strength of blast loaded walls oL ex-

t isting buildings has been determined for various types and configurations

of walls. Although mathematical models have been developed for walls with

window openings, the procedures were not extended to include walls with

door openings. Since there was insufficient time and funds to develop a

generalized model and computer program fcr calculating the resistance

and collapse ef the wall configuration of interest, the following three-

phase approach was used:

(1) A detailed yield-line analysis of several specific reinforced

concrete walls w th door openings was made to establish the static re-

sistance over a limited range of wall widiths.

(2) The computer programs developed for the building evaluation

procedure for DCPA for analyzing the -collapse of wall elements w-s used

to generate resistance functions for walls without door openings. The

results were then compared with those obtained from the yield-line anal-

ysis for walls with door openings to determine the feasibility of using

the existing computer programs to simulate the dynamic responie and

27



j collapse of walls with door openings. If Lne resistances for the two

wall types was found to be not comparable, then it would be necessary to

hand calculate a resistance function for each wall case.

(3) An existing finite element computer program was used to analyze

the static behavior for a few wall cases with door openings to determine

if shear or stress concentrations could conceivably produce a wall lailure

not predictable by the other analyses.

Wall Design

The basemen. wall considered in this study was located in an open

areaway such that the wall and door are fully exposed to the air blast

effects. For simplicity, a standard door opening of 3 ft 8 in. wide by

6 ft 8 in. high was adopted; this is a two-unit-of-exit-width door open-

ing as spLcif.±ed in Ref. 15. It was also assumed that the door was closed

for all analyser and that it did not fail. The general layout of the

baseAuent wall analyzed is shown in Figure 6. As noted in Figure 6, it

was assumed that the wall was bounded at the top and bottom by the first

story and basement floors, and on the sides by the vertical areaway walls.

The basement wall was continuous at the areaway wall intersection, and no

interior walls abutted the basement wall in the vicinity of the areaway.

The soil backfill adjacent to the areaway and basement walls extei.ded to

the first story level.

Since specific wall details were not provided. it was assumed that

the basement walls were designed according to the 1963 ACI code (Ref. 16).

Pertinent requirements of the code applicable to basement walls are:

* Area of horizontal r.inforcing steel is not lcss than 0.0025
times the area of the reinforced section of the wall.

a Area of vertical reinforcing steel is not less than 0.0015
times the area of the reinforced section of the wall.
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* In addition to the above. two No. 5 bars are required around the

door opening, and extending a distance of 24 in. beyond tie open-
ing.

0 Minimum bar size is No. 3 at 18 in., center-to-center.

• Basement wall is assumed to be anchored to the floors and area-

"way walls with reinforcement equal to that in the wall.

0 Minimum basement wall thickness is 8 in.

In addition, since the mcst efficient use of the reinforcing steel ior

the basement walls with soil backfill would dictate that the reinforce-

ment be placed near the inside face of the wall, it was assumed that the

reinforcement for the basement wall located in the areaway was also near

the inside face.

Since it was assumed that the basement wall in the areaway was iden-

tiaal to that with soil backfill, the strength of a basement wall with

minimum code reinforcement and with soil backfill was checked for ade-

quacy as follows:

The lateral static soil pressure against the wall is

ph K h O,

where K = lateral soil coefficient (assumed as 0.30 for well-
drained soill

h =E.sil depth

unit weight of soil.

For height of wall, L, = 10.0 ft,

(.3)(10)(100) = 300 psf (bottom of wall).

The maximum applied moment for a one-way wall simply stuported at

the top and bottom and with a triangular loaa function is

1 = 0.1283 PTLV,

where PT total applied load.

-.E
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Therefore, the applied moment is equal to

M = (.1283)(300x-)(10) = 1925 ft-lb/ft

For a reinforced concrete section with tensile reinforcement only,

the ultimate bending moment of the section is

wherea= 0.85f 'b
C

For a reinforced concrete basement wall with minimum thickness, t = 8 in.,

the area of vertical reinforcement is

A = (8)(12)(.0015) = 0.144 sq in./ft of wall,
S

A = No, 3 @ 9 in.,

and
3 1 3

d = 8 -(2 + - x 2) = 7.06 in.
4 2 8

For f' =3000 psi and f = 33,000 psi
Cy

_(.144)(33,000) = 0.1553,
Sa - (.85)(3000)(12)

and with a coefficient of flexure tD = 0.90, the ultimate bending moment

is therefore

Mu = (.90) (.144)(33,000)(7.06- ) = 29,862 in.-lb/ft

or

M = 2489 ft-lb/ft

Since M > M, a fully buried, 10-ft-high by 8-in.-thick reinforced con-
U

crete basement wall with minimum code reinforcement is adequate to re-

sist the pressure from a well-drained soil. Figure 7 illustrates the

reinforcing steel details assumed for the 8-in.-t.iick basement wall used

in the analysis.

Analysis

Various types of analyses were performed because a mathematical

model that adequately represented the dynamic behavior and collapse of
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basement walls with door openings had not been developed previously.

The object was to use the available analytical tools to estimate with a

good degree of confidence the collapse strength of basement walls in area-

ways without actually expending the time and effort required to develop a

realistic mathematical model and writing the computer code.

Wall With Door Opening

The work-energy method from the yield-line theory for reinforced

concrete slabs was used to calculate the flexural resistance for rein-

forced concrete walls with door openings. The method is outlined in

Ref. .1, and wil? not be repeated here. The purpose of perlorming a

limited number of yield-line analyses was to compare the resistance oi

walls with door openings with that o1 walls without door openings. If

the resistance values for the two wall types were iound to be approxi-

mately the same, then the available dynamic computer programs for wall

elements could be used to provide interim collapse predictions for a

variety of wall cases. However, if the resistances for the two wall

types were found to be different, then the resistance values calculated

for the walls with door openings could be used to periorm a limited num-

ber of dynamiL analyses.

The reinforcing steel details used for the analysis are shown in

Figure 7. Since the calculation of the yield-line moments is a rela-

tively tedious hand calculation requirint trial and error solutions, a

minimum number of wall cases was considered. Therefore, only an 8-in.-

thick wall with a height of 120 in. was treated; walls were analyzed

with widths, L , of 92 in., 116 in., and 1-10 in. The calculated yield

lines and resistance values for the three walls are shown in Figure 8.
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Wall Without Door Opening

A seriks of computer runs was made using the SRI programs developed

previously for two-way action reinforced concrete walls (Ref. 4). The

vertical load, P., in the plane of the wall was assumed to be zero; i.e.,

the wall was considered as a panel wall that did not carry any loads from

the floor levels above. The horizontal and vertical reinforcement for

the walls without door openings was the same as that for walls with door

openings, except that for walls without door openings the two No. 5 bars

around the opening shown in Figure 7 were deleted, as shown in Figure 9.

The values of the resistance for walls without door openings are

plotted in Figure 30, where they are compared with the resistances calcu-

lated by the yield-line theory for walls with door openings. From the

figure, it is apparent that the maximum resistance, q, for the two wall

cases is approximately equal for the range of wall widths considered.

Based on this limited study, it was assumed for the *urpose of performing

preliminary dynamic collapse predictions for reinforced concrete basement

walls that the flexural resistances of wall wit.' .nd without a door open-

ing, and reinforced as shown in Figure 9, were equal.

To estimate the collapse of blast loaded basement walls with door

openings, dynamic analyses were performed for a range of wall widths, two

wall thicknesses, and two wall heights. The results of these analyses are

shown in Figure 11. It should be noted that, since it was assumed that

the basement walls were panel walls with PV = 0, and did not arch, the

curves can be considered as lower bound predictions for each wall type

sI~own.

The collapse criterion adopted for walls in the evaluation procedure

was based on the collapse of the wall in flexure; as discussed in Ref. 4,

collapse is predicted as a result of excessive steel strain, instability,

or an excessive ductility iatio. From studies made during the development
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WALL PARAMETERS LOAD PARAMETERS

Lv = 96 in. and 120 in,. W = I Mt
LH = 92 in. tc 24 0 in. P, =0
tw = 8 in. and 12 in. S = 6.7 ft

fd, = 3,750 psi
= 44,000 psi

fd Y Pr-
p = 0.0025 A, (horizontal)
p = 0.0015 Ac (vertical)
'Y = 145 pcf
Aw =0
Door opening: 3'-8" x 6'-8" tcto
Support case: fixed four edges

20
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tw = 12", v = 120

2 tw = 8", L 96"
tw =8", kv 120['
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FIGURE 11 PEAK INCIDENT OVERPRESSURE AT INCIPIENT COLLAPSE
VERSUS WALL WIDTH

S~Two-Way Reinforced Concrete Basement Wall In Areaway
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of the original wall evaluation procedure, it was determined that for

lightly reinforced members with the usual type of supports, a shear fail-

ure would not be expected to occur, and if it did, it would not be ex-

pected to result in collapse of the wall. However, for the basement

walls considered in this study, there were two factors that could influ-

ence the collapse mechanism assumed in the original procedure. First,

the door opening could produce both higher local shears and stress con-

centrations than found in solid walls. Second, tIe reaction of the base-

t ment wall at the construction joint between the basement wall and the

areaway support wall is opposite in direction to that usually encountered.

That is, the reaction places the joint between the basement and a'eaway

w:-.; in tension; the areaway wall provides lateral support to the base.-

ment wall only through development of tensile forces in the reinforcing

steel continuous through the joint shown in Figure 12a. This, of course,

is opposite to the usual case where the lateral load on the wall forces

the member to bear directly against its support as shown in Figure 12b.

There are two important implications as a result of the type of

lateral support provided by the areaway walls that could influence the

collapse predictions of the basement walls shown in Figure 11. First,

th,- reinforcing steel between the basement and areaway walls could fail

in tension, which would result in one-way wall action between floor

levels rather than two-way action as assumed in the analysis. Second,

under the lateral blast load tne basement wall cracks along all supports

at small elastic deflections as a result of the negative moment developed.

As illustrated in Figure 13a, the reinforcing steel is near the inside

surface of the iisement wall and the effective itepth of the steel for re-

sisting this negative moment i5 measured from the inside wall surface;

for the assumed wall this distance, d, would be only 1-3/8 in. Because

of the cracks at the support, the thickness of the concrete available

for resisting the shear force is only equal to d, and therefore a shear
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failure could occur early in the wall response. For tie type of walls

considered when developing the evaluation procedure, the reaction was

assumed to act against the lateral interior support wall ,,na a shear

failure was not considered as a wall col lapse mechanism. That is, a

shear failure at the lateral sapport wall woul! precipitate a tensile

membrane mode of response in the basement wall, rather than a wall col-

lapse, and the reactive forces would be transferred to the support by

tensile action of the continuous reinforcement; this is illustrnted in

Figure 13b. For a basement wall located in an areaway, a shear failure

in the wall at the construction joint between the basement and areaway

walls would result in rupturing of the concre-te and tearing out of the

continuous reinforcing steel in the basement wall; the small co.crete

cover over the reinforcement shown in Figure 13n could not be expected

to resist the reactive forces of the basement wall.

Since the mathematical models dcveloped for the evaluation proce-

dures could not be used to investigate the details of locP14zed internal

stresses and reactions for the complex door opening wall geometry, an

available static finite ele',znt computer program was used to estimate

probable failure modes.

rinite Element Wail Program

Althoupg 1he available finite element program is a powerful analyti-

cal toe1 ., it is limited! to static, elastic struttural systems. Therefore,

the primary value of the results for this 3tudy was to provide a basis

for estimating possible collapse mechanisms; the results were of only

limited quantitative value. The two basic wall configurations arnalyzed

are illustrated in Figure 14; because of symmetry, it was only necessary

to consider one-half the wall. The wall model consisted of an assemblage

of plate elements, and only the support nodes are numbered on the figure.

The useful output information included thc deflections, internal loads,

,12:
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and extreme fiber stresses in the plates, and the reactions at each sup-

port node. For this exercise, only an 8-in.-thick wall with a 120-in.

height was considered. The walls were analyzcd for a static lateral load

of 10 psi applied uniformly to the wall and door; the door load was dis-

tributed to the wall nodes adjacent to the opening.

The primary reason for conducting the finite element analysis was

to provide nrore detailed information about the reactions at the construc-

tion joint formed by the intersection of the basement and areaway walls

than was available from the other analyses. For the wall with L. = 156 in.,

the following values for the basement wall reactions at the basement/area-

way wall joint were obtained for the nodes shown in Figure 11:

React ion,

Node l1b

16 1,90.I

2.1 2,915

32 3,801

40 -3,165

•18 11,785

5,1 , 125

60 6,079

66 6,027

72 5,68-I
78 5,081

81 1,1941
90 2,680

The maximum reaction predicted is 11,785 lb at node .18; nLext is 6,125 lb

at node 5.1. Since the actual wall had continuous support rather than

point support at each node, it is appropriate to average the reaction

between two adjacent nodes. Therefore, the maximum average applied s;hear

along the basement/areaway wall joint is

11,785 + 6,125
- (2) ) = 86 I/in.

(2) (10)



To deternij.ne whether this magnitude of applied shear would result in

a shear failure in the basement wall, it was necessary to calculate the

shear resistance of the wall. From Ref. 7, the unit shear resistance at

the support of a reinforced concrete member is

2.28 f7 3000p 3.5 £o
() +

"C 1-2d/L 1-d/L 1-2d/L

For the basement wall, the horizontal reinforcement is

A = 0.2-10 s(j in./ft,

and d = 1.38 in. for a racked concrete section, therefore

0.2.10- = 0.01.149.
(12)(1.38)

Substituting these quantities into the above equation, the unit shear is

2.28%/3000 (3000) (.01-149)
(V) = += 171 psi.

3 1,-(2) (1.38) 1 .38

1.56 156

Since the total shear reststance at the support would be

(V) (V 1 bd,

then

(Vr)s z (171)(1)(1.38) = 236 lb/in.

This value is, of course, much less than the shear force of 896 lb/in.

resulting from a uniforn, static load of 10 psi. For estimating purposes

only, if it is assumed that the dynamic shear resistance is 25 percent

greater than the static, and that a dyInamic load factor (Dl') of 1.15 is

appropriate for the load type, then a rough estimate of the level of the

blast load that would result in a shear failure in the wall would he

(236)(1.25)(10) - 9 p

(1.15)(896) -2 psi.

For the basement wall with L., = 8.1 in., two wall cases were consid-

ered; (1) simply supported on four edges, and (2) fixed on Iour edges.

The values of the reactions along the basement/areaway wall joint for the

simply supported wall with a 10-psi static load were as follows:

'15
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React ion,

Node lb

13 1,520

21 2,318
29 3,087

37 -3,839

-15 7,76.1

51 3,92.1
57 3,820

63 3,976

69 -1,027
75 3,90.1

81 3.531

87 2,.167

Using the same method as before for two adjacent nodes, the predicted

maximum average shear along the basement/areaway wall joint is

776,1 + 392.1
V = = 58.1 lb/in.(2) (10)

Again, a rough estimate of the blast overpressure that would result in

a shear failure in the basement wall would be

(236)(1.25)(10) psi.
P• • (1.13)(58-t) ' ,1.* si

Based on the above rough estimates for 8-in.-thick reiniorced con-

crete walls with door openings, it could be concluded that a shear fail-

ure will occur at blast overpressures less than 5 psi ii the horizontal

distance from the cdge of the door opening to the areaway wall is greater

than about 18 in., i.e., for L _> 80 in. However, since this estimate is

based on a cracked concrete section, it is of interest to examine the

effect on the strength of the wall of the concrete cracking along the

supports.

As the exposed horizontal distance between the edge ol the door

opening and the areaway support wall is increased, the probability of a

shear failure occurring in the basement wall is also increased. For

example, it the horizontal distance is equal to the wall thickness,

.16
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t =8 in. (L. = 60 in.), then the full thickness of the concrete wall

section is effective in resisting the applied shear force because the

modulus of rupture of the concrete has not been exceeded and the concrete

section is uncracked. Since the shear resistance for this case is much

greater than the applied shear, the wall would not be expected to exper-

ience a shear failure. As the width of the wall is increased to 8,1 in.,

the values of the reactions and moments along the basement/areaway joint

for an 8-in.-thick concrete wall fixed on four edges and with a 10-psi

static load are as follows:

Reaction, Moment

Node lb i n.-lb

13 -26 1,1.19

21 1,187 10,813
29 1,738 20,013

37 2,726 37,845

*15 5,031 55,74t6
51 3,786 '19,166

57 4,076 52,550

63 .1,267 54,022

69 .1,329 52,165

75 ',103 45 ,168

81 3,125 31,006

87 167 7,190

The maximum moment predicted for two adjacent nodes is 52,550 in.-lb for

node 57; next is 541,022 in.-lb for node 63. Therefore, the maximum aver-

age moment along the basement/areaway wall joint is

_X 52,550 + 5,10229
= 5,10- = 5329 in.-lb/in.

(2)(10)

To estimate if the wall cracks under the applied moment, it is nec-

essary to calculate the resisting moment for the uncracked wall section.

For a linear relationship between stress and strain across the section

of the wall, the maximum resisting moment is equal to

f..bt
6

,47
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i,(8 )ý3701(

()M/=) = 5226 in.-lb/in.Su 6

which is approximately equal to the applied moment. Therelore, an 8-in.-

thick concrete wall with a horizontal distance between the edge of the

door and the areaway support wall of about 20 in. (L. = 8.1 in.) would be

expected to crack and experience a shear failure along the basement/area-

way wall joint at a blast overpressure level somewhat less than 10 psi.

This, of course, indicates a much greater blast strength for the un-

cracked wall case than was estiaiiated above for the cracked wall case.

One-Way Reinforced Concr.te Wall (Without Archinix)

As discussed in the previous subsection, under dynamic load the

initial shear failure in an 8-in.-thick, two-way reinforced concrete

basement wall located in an areaway would occur at the points of maximum

shear along the joi;.t between the basement and areaway walls at rela-

tively small wall deflections. The shear lailure would result in the

initiation of one-way wall action (i.e., the lateral support of the area-

way wall would be lost) at a time shortly alter arrival of the blast wave.

However, as noted in the above tabulations lor the nodes shown in Figure

1.l, the shear forces developed as a result of a 10-psi uniform static

load decreased in magnitude from a maximum in the center portion of the

wall to a minimum near the top and bottom supports; in particular, the

shear forces at the nodes above the level of the door opening are much

less than the maximum shear values. It is therefore reasonable to assume

that under blast loading the one-way action wall without arching will

have an eflectixe span somewhat less than the total height of the base-

ment wall. Therelore, for this study, the effective w:all height for

.18
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for one-way action was assumed equal to the height of the door opening.

The collapse )verpressure was obtained for walls with the following prop-I
erties and load conditions:

L = 80 in.

L4 = 92 to 360 in.

t =8 in.

f = 3,750 psi
de

Sfy = '44,000 psi

p = 0.0015 A (vertical)

'Y = 1,15 pcf

P =0
V

Support case: one-way propped cantilever

S = 6.7 ft

W = 1 Mt

The collapse of these basement walls is predicted to occur at a

blast overpressure of approximately .1.5 psi for all wall widths from

L = 92 in to 360 in. For comparison, the collapse overpressure was

also obtained for a 12-in.-thick reinforced concrete basement wall with

the same properties as for the above 8-in. wall. The predicted collapse

overpressure for the 12-in.-thick wall was found to be 9.2 psi for the

same range of wall widths.

One-Way Concrete Wall (With Arching)

For a frame structure, it is possible that one-way arching, rather

thar one-way flexure, may occur in the basement wall subsequent to a

shear failure at the basement/areaway wall construction joint. Therefore,

calculations were performed to determine the blast strength of one-way

arching walls. Since arching walls develop :onsiderable more resistance

that' similar nonarching walls, it was felt to be more meaningful to use
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the full height of arching walls in the analysis, rather than the height

of the door opening as was (done for nonarching walls. The collapse over-

pressure was obtained for a wall with the following properties and load

cond(itions:

L = 120 in.

L., =92 to 360 in.

t 8 ill.

V = 3,750 psi

"V = 1.15 pcf

Support case: one-way arching

S =6.7 ft.

W =lMt

The collapse of these basement walls is predicted to increase from a

blast overpressure level of 6.9 psi for L = 92 in. to 10.1 psi for

L = 360 in. The results of the analyses for both the one-way concrete

walls with arching and w.,thout arching are shown in Figure 15.

Summary and Discussion

The primary purpobe of this effort was to examine the dynamic re-

sponse of conventional reinforced concrete basement walls located in

areaways, and determine if such walls can resist a 10-psi blast overpres-

sure. Since an adequate analytical model for predicting the collapse of

basement walls with door openings was not available, it was necessary to

perform several types of analyses so as to make a realistic estimate of

the collapse strength of the walls. ro provide uniformity foe" the vari-

ous analyses, a standard basement wall with door opening was designed

in accordance with the 1963 ACI code for reinforced concrete.
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An initial static analysis was made to compare the flexural resist-

ances of two-way reinforced concrete walls with and without door openings.

The results of this analysis (Figure 10) indicated that the flexural re-

sistances of the two walls shown in Figure 9 were approximately equivalent.

It was therefore warranted to use an available computer program to perform

dynamic analyses of walls without door openings, and then to use these

results for estimating the collapse overpressure of basement walls with

door openings. The predicted collapse overpressures for two-way walls

without door openings are shown in Figure 11 for 8- and 12-in.-thick

reinforced concrete walls with wall heights of 96 and 120 in.

However, although the results of this analysis appeared reasonable,

there was some co- ern because the available analytical model could not

provide sufficient detailed information on the effect of the complex door

opening geometry on the rvsponse of the wall. Therefore, an available

static finite element computer program was used to analyze an 8-in.-thick

two-way wall. The results for a 10-psi uniform lateral static load in-

dicated that a shear failure was probable at the construction joint be-

tween the basement and areaway walls shown in Figure 12a. From the

analysis of two walls with different widths, it was concluded that a

shear failure would occur at relatively lc-- overpressure levels if the

areaway wall was located greater than abc 20-in. horizontal distance

from the edge cf the door opening. However, a shear failure in the base-

ment wall at the basement/ar-leaway wall joid cdoes not necessarily result

in collapse of the basement wall, since the wall may still resist the

applied t.l..st forces through one-way flexural or arching action between

Lop and bottom supports subsequent to the shear lailure and loss of side

supports.

To d(Lt.rmine the effect of a shear failure at the basement/areaway

wall joint on the collapse strength of two-way walls, dynamic analyses
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were performed for one-way basement walls, both with and without arching.

The results of the analyses are indicated in Figure 15, where it can be

noted that 8-in.-thick reinforced concrete basement walls without arch-

ing are predicted to collapse at less than 5-psi blast overpressure.

Although the predicted collapse overpressure for arching walls is much

greater than for nonarching walls, for most of the wall widths examine(]

the strength of arching walls is less than the 10-psi blust overpressurc

criterion. It should be mentioned that these results apply to the mini-

mum thickness reinforced concrete basement wall, which has the minimum

"area of steel reinforcement permitted by the 1963 ACI building code lor

ireinforced concrete.

Conclusions

From the various analyses performed, a low general conclusions can

be made concerning the collapse of blast loaded reinforced concrete base-

ment walls with door openings and located in areaways. First, for rein-

forced concrete walls 8-in. thick or thicker, and not over 10-ft high,

it is probable that the wall strength of the weakest code-designed wall

is sufficient to resist a 10-psi blast loading if the horizontal distance

from the edge of the door opening to the areaway support wall is less

than approximately 20 in. (L.. = 8-1 in.),

Second, fo.- S-in.-thick walls with horizontal distance between door

opening and areaway wall greater than about 20 in., it will be necessary

to strengthen the wall in the vicinity of the door opening so a.; to up-

grade the wall to the 10-psi blast overpressure level.

Third, for reinforced concrete basement walls 12-in. thick or

thicker, the blast strength can be expected to be approximately equal to

or greater than the 10-psi blast overpressure cri t erion for all wall

coan it ions.
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Appendix A

LISTINGS OF COMPUTER PROGRAMS

Introduction

This appendix contains a printout of the listing for each program

developed for DCPA for analyzing the dynamic response and collapse of

walls and floor systems of existing buildings.

The programs were coded in FORTRAN and run on United Computing

Systems, Inc., commercial time-sharing CDC 64100 computer (System UCS-VI);

running on other systems may require minor modifications to the progiams.

For convenience and ease of use during the research effort, as well as

by others later, the programs were written in an interactive or conver-

sational mode.

To reduce the size of the computer central memory required, and

thereby reduce the cost of running the programs, the Link Mode or chain-

ing technique was used for the larger programs. Chaining has the advan-

tage of reducing the overall cost of running programs, but a slightly more

complicated technique is required to compile the programs in preparation

for execution. Half of the programs were dcveloped as chained programs.

Also included in this appendix are short summaries describing the

function of each of the following eight programs:

"* UNREINF, Unreinforced masonry wall without arching, see page 63

"• ARCHING, Unreinforced masonry wall ,.th arching, see page 81

"* RCWALL, Reinforced concrete wall,* see page 95

* Link Mode or chained program.
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* RCSLAB, Reinforced concrete slab, see page 115

* RESTRAN, Restrained reinforced concrete lab, see page 133

- RCBEAM, Reinforced concrete support beam, see page 147

* STBEAM, Steel support bean, see page 165

* FLAT, Flat slab or flat plate, see page 181.

Following the summaries are the listing. of the programs.

Summary of Computer Programs

Program UNREINF

Analyzes one-way and two-way unreinforced masonry walls (exterior

or interior) without arching for a given load, or solves for incipient

collapse load. Window openings may be included. LWad types i.nclude:

idealized blast loading (front, side, or rear face) with or without room

filling; triangular load; rectangular load; URS tunnel loading; arbitrary

load shape. Modulus of rupture and clearing distance may be randomly

varied (normal distribution).

Subroutine.;: Main Routine COEF

FORCE TRANS

FILL WINDOW

RESIST RANDOM

Program ARCHING

Analyzes one-way and two-way unreinforced masonry walls (exterior

or interior) with arching for a given load, or solves for incipient col-

lapse load. Window openings may be included. Load types include" ideal-

ized blast loading (front, side, or rear face) with or without room fill-

|• ,, ing; triangular load; rectanguilar load; URS tunnel loading; arbitrary

lead shape. Ultimate compressive strength, modulus of elasticity, and

clearing distance may be randomly varied (normal distribution).

• Link Mode or chained program.
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Subroutines: Main Routine RESIST

FORCE WINDOW

FILL RANDOM.i

Program RCWALL

Analyzes one-way and two-way reinforced concrete walls (exterior or

* interior) for a given load, or solves for incipient collapse load. Win-

do" 'tnenings may be included. Load types .nclude: idealized blast load-

ing (front, side, or rear face) with or without room filling; arbitrary

load shape. ELynamic yield strength of reinforcement steel and clearing

distance may be randomly varied (normal distribution).

Subroutines: RCWALL1 RESIST

W I NDOW MOMENT

RCWALL2 COEF

FORCE TRANS

FILL RANDOM

Program RCS AB

Analyzes one-way and two-way reinforced concrete floor slabs for a

given load, or solves for incipient collapse load. Tensile membrane re-

sistance may be included. Dynamic reactions may be output to a data

file for use in analyzing support beams. Load types include: idealized

blast loading (top face) with rise time equal to time required for blast

wavw to travel across short span; room filling pressure resulting from

idealized blast loading; arbitrary load shiape. Dynamic yield strength

of reinforcement steel and clearing distance (for room filling load) may

be randomly varied (normal distribution).

Subroutines: RCSLABl RESIST

COEF MOMIENT

RCSLAB2 TRANS

FORCE RANDOM

FILL
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Program RESTIAN

Analyzes two-way reinforced concrete floor slabs with edges re-

strained against lateral movement for a given load, or solves for incip-

ient collapse load. Both compressive and tensile membrane behavior are

included. Load types include: idealized blast loading (top face) with

rise time equal to time required for blast wave to travel across short

span; room filling pressure resulting from idealized blast loading;

arbitrary load shape. Yield strength of reinfoo'cement steel, concrete

compressive strength, and clearing distance (for room filling load) may

be randomly varied (normal distribution).

Subroutines: Main Routine MOMENT
FORCE TRANS

F ILL RANDOM

RESIST

Program RCBEAM

Analyzes reinforced concrete beams (rectangular or T-beam) for a

given loac, or solves for incipient collapse load. Tensile membrane re-

sistance may be included. Load types include: dynamic reactions from

slab analysis (see RCSLAB); idealized blast loading acting on beam and

area of slab supported by the beam with rise time equal to time required

for blast wave to travel length of the beam; room filling pressure re-

sulting from idealized blast loading actirg on beam and area of slab

supported by the beam; arbitrary load shape. Dynamic yield strengt-

of reinforcement steel and clearing distance (for room filling load)

may be randomly varied (normal distribution).

Subroutines: RCBEAM1 RESIST

RCBEAM2 MO.1ENT

FOICE COEV

FILL TRANS
RANI)OM
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Program STBEAM

Analyzes structural steel beam (wide flange may include bottom steel

cover plate and/or composite action with slab) for a given load, or solves

for incipient collapse load. Load types include: dynamic reactions from

slab analysis (see RCSLAB); idealized IUast loading acting on beam and

area of slab supported by the beam with rise time equal to time required

for blast wave to travel length of the beam; room filling pressure re-

suiting from idealized blast loading acting on beam and area of slab

supported by the beam; arbitrary load shape. Dynamic yield strength of

structural steel, dynamic yield strength of reiniorcement steel (composite

beam), and clearing distance (for room filling load) may be randomly

varied (normal distribution).

Subroutines: STBEAMI RESIST

STt3EAM2 COEF

FORCE TRANS

FILL RANDOM

Program FLAT

Analyzes reinforced concrete flat slab floor system or flat plate

floor system for a given load, or solves for incipient collapse load.

Tensile membrane resistance may be included. Load types include:

idealized blast load (top face) with rise time equal to the timre re-

quired for blast wave to travel across span (slab assumed to be square);

room filling pressure resulting from idealized blast loading; arbitrary

load shape. Dynamic yield strength of reinforcement steel and clearing

distance (for room filling load) may be randomly varied (normal distri-

bution).

Subroutino.s: Main Routine RESIST

FORCE MOMENT
FILL RANDOM
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UN RE INT

Unreinforced Masonry Wall Without Arching
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PROGRAM4 UNREINF

01000 PR3GRA'9 J114ROCC1'4P'IT.3UTPUT. rAPi-p13aJTPurT
OIOIOCi TH4IS ROUT114E IS THE C3'4TROLL1,46 RaUT114F F-IR THE PRaGRA,4 IJSE0
01020rs I'd TH4E A'44ALYSIS 3F 4,4E-WAY )R TW&-WAY ACT18'4 WALLS.
01030C
01040 C3'4434J YCI00).1U.YFAIL.'2,OUPAREA,'ýIASS.ý-4L%*I.V4,v$2,VVI.VV2
01050 C14'434 -(WALL.,I4I~C#(RF. -RA'd0. to I CASE* F9J. VFAIL. FR. FP11. EI, FOY
01060 C344'314 FOC. DC4),L0TYPF..PEXT.F.PS).P0G PC.TC. TO. P3.TI 4E.LD S
01070 C34l43'4 IRA'40/ TI'4EC.IWALL
0 10RO DIIF4'S13'4 A(l1fl).V(100).T(00O).VV:00).V4C100).
01090. DEXcIoo)#P1'J( 00).P'4C 100)

01110CS READ TiTL': A140 04'TR3 PARA'IETERS
01120 5 PRI'4T 67
01130 READ 69#TTL~E
01140 PRI'4T 9$
01150 REAO,.UidALi. (14C#LDTYPE.,(RF#.(4R'D0
01160 OELAY.0
01170 VFAIL=IEIO
011130 CALL RESISTMI
01190 CALL. FaRCECI)
01200 I((FE)0(9lI
01210 CAL.L FILLCPI'4T#I)
01220 12 IFC(-(WALL.EO.0)GOTO 14
01230 PRI'T R6
01240 READ.0D..AY
01250 DELAYnDELAY/1000.0
01260 14 IF(4(RA4D0.'E.l)tWT3 35
01270 CALL F3RCE(4)
01240 CALL RA'4034CI)

(01290 34 CALL RA'dDS442)
01300 35 CALL RESIST(3)
01310C
31320Ct 1l41'4'1.N *4A91I'l'j1 A'4D STARTK'4C, VALIJE~q ARE 0ETER411dEO F3R CASES
01330C: WHERE THE L;OAD CAUS14G I'4CIPIE4T C3LLAPSF IS Ta RE F~3U'D
01340 1.3 tFC'(114C.E0.0)G)T3 23
01350 pr'u0'I
01360 PF*4AXuO
01370 PF'.Il'aPF/2.0
013RO GOT3 20
01390 16 PFsCPF'qI'4.PFIAX)/2.0
01400 20 CALL F3RCE(2)
01410 2:1 IFC-(RF.E0.0)GOTO 24
01420 CALL FILL(PI'dTa2)
01430C
O1adOCs 141TIALIZE VALUES FOR BETA '4ETNID CRETA a1/6) A'40 C014PUTE VALU
01430OCt FOR FIRST T114E 14TERVAL ASSuM4110 WAL I'dITtALLY AT REST
01460 24 tat
01470 TN~Es0
014130 TM202O V(t)aOS YCI)afl
01490 0O..TAsO.001
01520 IFC(CWALL.E).0)03T3 29
01530 27 IFCTI'4F..tW..OELAY-0.OOOCI))G3T3 25
01540 T11lE=TI54E+DELTA
01550 CALL FILLCPt4T.3)
01560 G3TO 27
01570 all ~PJ(1)xPI'JT
01 550 TP'dETaAREAePI'jT
01590 T(l)-TI'4E
01600 GOJTO 30
01610 29 CA'.L F*3RCE( 3)
01615 PEIC1)sPEXT
01620 TP'dETsAREAePEXT
01630 P.(1)aPEXT
01640 30 CALL REStST(2)
01650 A( I)vTP'4ET/('.4ASS* -L*4)
01660 VVCI)uVVIOTP'4ET
01670 VHCI)-vMIoTpqET
01640C
01690Cs PROCEDUJRE PIR ALL SUBSEQUE'dT TN'E 14TERVALS
01700 1 T1.1.
01710 IF(I.LT.101)G3TO It
0 172.0 PR14T 98. TI'4E
01730 99 F3W4AT(/.*lal0It TI'4E at.Ffi.3.08 WALL ASSUISM T3 48T FAIL*)
01740 (A TO 6
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PROGRAM UNREINF (CONTINUED)

01750 It T1',ExT1'lF.0cl.T4
01760 T(tDaT14;:
031770 NC1)wA(t-11
037R0 I. FIRCIý(3)
01790 .-EX(K)PtccT
01800 1F~wL.0t(T 0
013830 ZF(C(RF.i')0.0GTl 3
01%520 CALL FILL(P1'4T.3)
013130 21lCZ)=PI'dT
03840 TPVT-ARE2A*CP'ýy-PI4T)

01860 3 TPlFT2AREA*PEKT

03910 2 PNI (C I zTP4'dT/AQIVA

03930 Y(1)xY(1- )4D.0LTAOV(I1)-39ýLT0*ELTA 4-(AeI-1/3.4A(I)/6.)
01940 CALL RESIST(2)
01950 lTxl*ADSA

1)13971 A0--LTIVA,,-AC1I

02110 8 c34rz'd3

ni CIIriJj

12160 AJ*( I ).AV'-,1-,) rAV--n
10270 W 1T- )T .4

021,10 IF'JvmIrr.-JF8IL)".'l 7
12040C
0(300Ct C4iSC< FIR 4414-J-1 fKFI-.CTI I'd )R ~6L IF~ ALL
09IIoc: IF lA(t4J)4 0)S:L;CtIV'J 974AC-Pý). WALL )If) 4jr FAIL
023 2.0 3C()'~'~- .'0.'()L.'~-)'r

0: 1.) F(Y~t).Lr.0)rlTI 6

3 Ir(YCI).Lr-yj)rlrl I

02170
02380o I V( Tt 4-OELAY.r. 0. 59)) KL 1`40. 03~0
02190C IF F6KLJ9E -IFFL;CTI3'd ALL FAILF-0
012200 IF(YcI).GS.YFAfIG3Tl 7
n2210 GITI I
02221C
0l2230Ct 3t~l`-JVA. ~4ALvtI4r, P ICC.0.38 TI )T>44 LiAl C6*IlIl4G IICIpt3-4T
0224OCt C)LLAPSG F3R C8co;98 wle-8 4c 1~
021511C: WALL Of') 4I1T FAIL - ,r ýF4iq' r) O~F
02269 6 cli4T34'JF
029271) IeA h2.)GI tl 36
02290 3bCI4.0.)i3)3
122ý4 36 -ýF414vP%
02300 IF(*F4AK~rr.n0G)TI137
02310 OF-2-.0e0~o
02q320 (OIT3 20
0233'0Ct ALL F%[L'I) - FGr P-4z%< T) P
n234.3) 7 rl4rI4.IE

02360 IF((8qA4a.;).t3G~r3 37

02370 1794AO

02340C: C-49C( T4 Sz IF L)AO) QAV'fj IS wir.414 GESIRP') ACC.J44CY
02- "t 17 IF .PF14A8-PF4I4A)/IF'4t1.r.r.0.3i)Gar3 16

08420 CALL RAW074(3)
02430 GlT3 34
02440C
0245')Ct .3ITPijr :)ATA t4CI.)j0c.s r-ig 4Axt1414 *)EFLFtCTII4 4,4 T14E 3F
024-SOCt ICC'IQAICC FIP A 434'-FAIL14G w4LL 19 r4c: t34E A10 V'Yc~itry
0)2470)Ct AT CILL4P~c FIR A FA3LtiC AL.3,)AL1r; IS -r~
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PROGRAM UNREINF (CONTINUED)

024ctoCt I'dr1RE A.>ldW1%R Tt4;l--4I5r3:Y )F T-4E WALL-

'250Iq CALL. FIqCE(4)
02520C
0253V)C: )'ITP'JT F1462. QES*.TS
02540 [7CYCI).LT.YFAtL)WRItE(l,73)Y(1), r(1)
02550 17CYC1).GE$.s'7A1L)WRtTEcI.171 )tCI ).V(1)

nimsnc C4EC,( T4~ SE 1F -'d1RE T14E-'4tSTRY9 )F W4LL IS -XS1Q;,O
02 5 .0 WR TEC 1. 72)
02540 RC 0.4
02600 tF(4.E,2.0)(3t1 21)
02620 tF(<4WLL.EQ.I)G1fl 32
02630 IF(4q7.E'2.0)G1T3 26

02650 GM7 25
02660 24 WRtTE.(l.76)(TCJ),PE'(I)-A( l).V(l).Yl)-VVCJ).V4CI). Ilet~)
02470 MT1T 25
026RO 32 W21r'l(1.76)(T(J).P14J(J).A(l).VCI).vC1'aVVCl).V4(J.Islet.)

02700 '1-.1 5
(0271n
02720 47 F3R,4AT(/tl4'4PIT ttTLEOt)
02730 69 73R4A(A59)
02740 70 F3R'46TC/*wALL 010) 43T FA1IL - 441. Oor7LICT13 WoF6.?
027500 a 14. QX.Arb4E0 At*F7.3.* '*

02760 71 FI64AtC/t-WALL 7A1L'ýr ATO-F773-0 ý-C CF14AL V.:L3ClrY 13*
-02770ý F7.20 1'4./S7.C)*)

027R0 72 FIR,44TC/tIS TI,4S 4ZIrFJRY 19 w61L 9ES144:( (Yc.A-2. 613.0)4.t)
02900 7S I7A WI.i. I5.~ 41-1.6/4 1`141: iKIE *
0241I06 014TERtIR 'dET OI1APLAC7'EEir VV io
02420* CF6.3.37I0.3.Pl2.4.Fi I.0.6;q.0)))
029;30 76 73R'lD4rcto Tt4E PRErS.JQ7 ACCELERAri 94 VEL KCI TY
02440- *rOISPLAC'>47.'T VV '0
020150* (F76.3.79?.3' 2.1 ,722.2,F12.4.72 I .0.740))
02960 71 F1R44AT("//,7C------------ 0
02970 R0) 71R4Ald/*4CCFER.Arti4 0'42 C13 V'EGt4G At rliV: -. FS7.3.
n2440. a SEC (PF -. F.7.3.. QIR)*/. Am1 Fýr Eo)JAL. tl*.
024)0. 74t.2.' (AVG 5F LAST P ITE441`134S)0. a1l) 2a.
02400- 79.4.6 14.'4)
02910 95 F1R'44A7"1'1Psjr <WALLCO-4r. I.14r).(14)CL')TYII.<47.-(RAIO'.
()2920- o(1v!ZA1074)*)
02430 96 F1Q,4A1'(/*I4PIJT 9FL4Y T14E C,4REC) T1 ItorilA L3A01'dC, W4.
n294.o * 1l`ýR~IR wALLO,?)

12940 449 1; r .1

10000 SIIRR3UTtIIE FORCE(tE,4TRY)
IOOlOC THI4S SUBR3UTZ'4E 1'IPUTS THE L3AD PARA4IETERS A40 DETER4414ES
10020C THE LOAD AT A GtVE'4 Tt,4E F3R THE F3LL3W1'4G0 AD TYPES%
10030C 1. 10EALtI!ED BLAST L3AD (FR3'4T 3IR SIDE FACE)

10090 C34,43~4 YC I00O).Y',JpYFAIL. 9. -U. AREA. Z'4ASS. '.'(L'l. V4 It VH2* VVI * VV2
10100 C3'4434 4(WLL.-(tIC.(47.(RA'4n, I*CASF FUJ. VFAlL.FR*FP?.E4. FOY
10110 C34,43~4 0C* D(4)* L0IPEv P. PR P'S, #PD~3*PC. TC# TOPPO. Tt*4.LL# S
102 40C
10150 GJT3CIOO.200.300.a)vtE'4TAY
10160C
10170C 14PIJT LOAD PARA£4E.*ES
10190 100 17(b(RA'4O.EQ.0)(1TO 102
10192 WalOOO S P3v14.7 S 0-.1120-0 S LaC2l
10194 RETURI4
10196 102 PRI4T 600
10200 REA0. W.P@.CJ*.@.CS
10210 t7CL3IC.EQ.1)GOT3 105
10220 PRI'41T 605
10230 RE1%D#1LE4.CO
.0240 105 17(C(14C.E.1-)RFTUR4

1025G. FRI14T 630
10260 IMAO& PS3
10270 PR.2.OoPS4*( 7.0*P4.4.*APSS))/( 7.0*P3.PSM)
1021ý0 O1373 215
112000c
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PROGRAM UNREINF (CONTINUED)

I IOlOC CALCUJLATE LWV) 3PR1PRTIES F3Q GtVF' PF.64 PftESSURE
11030 200 G3T3(205.2I0).L3C
11040 205 PSOS(PR-14.0*.P3S2RT(196.0.PIOPI1.96.0P.p3.PROPR.PR))/16.0

11060 210 PSI-PQ
11070 215 P~la22.5*PSq*PS3/(7.0.P.3*PSl)
11080 tUuC3*S0RT(1.0.C6.0OPSI)/C1.0*-P3)
11090 TOzCJe0*333'l 1 i2.?3q990. 113R64P5:)

*11100 G3T3(220.' 3

11120 PC:PS3*C1-TC/Tu.-)KP(-TC/TO).PD3.(I-TC/T0)..2.EXP(-2.TC/T0)
11130 CD-I.0
11140 RETJR'4
11150 225 TA*ZLE'4/U
11160 TA2aTA/2.fl
11110 TA2TO.TA21TO
1 1190 PAsPS34C1-TA2T0)EXP(-TA2T0).C0.P03.(1-TA2T0).*2*?*PC-2.TA2T0)
11190 qETUR4
I 2000C
12010C CgLCJ.LATq L3AO
1;!030 300 GaT3(30S#3IO),L3C
12040 305 TTOsTI,4E/TO
12050 IFCTt4E.GT.TC)O,)T3 320
12060 P.PC+CTC-TIME)OCPR-PC)/TC
12010 qET'JR'
120R0 310 TTO=(TI'4E-TA2)/TO
12090 IFCTl'4;..GT.TA)G3TI 320
12100 P~pA~rt4'E/TA
12110 RETUR'd
12120 320 IF(TTO.GE.1.3)G3TO 330
12130 PUPS2*Ci-TT0)OEXPC-TTO)'-CDOeP3*(I-TTO0)'*2EXPC-2*TT0)
12150 RETUR~4
12160 330 P-0
12110 RETUR'4
1 3000C
13010C PR14T L3AO DATA
13020 4 IF(.(1'4C.E.O.)G,3T 400
13030 PRI'dT 64ODLOTYPE
13040 GOT3 410

x13050 400 PR1'4T 645#L0TYD0 '
13060 410 C3'4TI'4UE
13010 41S G4T3C420#425$#L3C
13080 420 PR1'JT 650
13090 "1T" 430
13100 425 PRI'IT 655
13110 430 PR!IqT 660#W#P3mC3
13120 tF(-(A'0.'JE.0)RETUR'4
13130 G0T3(435.#440)#L3C
13140 435 PRINIT A65.STC.P.i
13150 (VITI 445
13160 440 PR1'4T 610. ýLE'.TA.PA
13170 445 PR1'4T 675.tf&TO*CO#PS3#PUh
13180 R:TlJ8'4
I 4000C
14010 600 FOR'4AVc/.I14PUT WvP3*C3-L3C.S&.,)
14020 6CS FOR'IATC/0IIPUT L.CD*.I)
14060 630 F3RM'ATC/*14'PJT PSO*-,)
14070 640 F2RIATC/*L.IAD CAIuStIC I'dCIPIE'JT FAIL1110 IS~ Aq FaLL3wSS,ia
I 40714 I. SX.*L3AD TYPE I4'r4ER*. £2)
14090 645 FOR'4AT(/4PfR9P9:2T1VS 3F L,340 ACTIIOG 34 VALL. ARIý AS F3LL3WS30&
14091- /.5X#OL2AO TYPE I41?4BE9Q*.2)
14090 650 F3R~lAT(RX.4CVR3'dT FACE)*)
14100 655 P18'4ATC8X.*f5?0E FACE)*)
14110 660 F3RIAT(IOX..w x*.F-8.1.' (T PI1 .T.F6.2.* PSI ca so.
14111+ F7.1,0 FPS*)
14120 665 FORIATVlOXPOS uo#F6.l.* FT TC x*&F6.3,* SEC PR -0&
14121* F713#.0 PSI*)
14130 670 V3R'4ATCl0X..L *,6ltFT TA -**Ff).3.* ';EC PA O

14131+ F7.3-0 PS6
14140 615 FORI4ATCIOX.*IJ =*&F7.Ioe FPS TO -O.F6.3*0 SEC CO so..
14141. F5.l#/#8X..PS53 -*&F7.3#* PSI P03 x:*.V'13#0 PSI*)
15000 E'd0
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PROGRAM UNREINF (CONTINUED)

20000 S'11R3UTIZ4E FILL (P3* I ETRY)
tO01OCi 7'34PUTES AVERAGE AIR PRESSURE 14d R334 DUJE TO BLAST WAVE
20020Cs ..4CID~lJT H4EAD-3'd IJP"4 FR94T WALL-
20030C
20040 C3W4434 Y( I300)o YSJs YFAtLm 9&OUs AREA# 7%iASS* M(L4* VHIP V112v VVI a VV2

*20060 C04i494 (wLLs,(I'4Cs-(RF#KRA4Dp1. 1 .CASE* FU. VFAIL. FRPFP'1.E'4& FOY
* ~~20070 C3M4'4.3 FOC, DC4).LOTYPE. PEXT.PRP PS3. P03*PC*TCP TOP MB TI'4E*L. S

20090 01'4E'4St3' AAqs.2).'d'J9)
20090 L3GICAL LI.L2#L3
20100 00T9C10.13sI1)sIE'4rRY
20110 10 PRIN4T 700
20115 RQI4SaO.076 S L1-.FALSE.
20120 RF.AD#,1WI U V3
20125 AT=OS AFR04T20S ASIDExO
20130 DO IS Ilxt#MW14
20140 PRI'4 7 10st
20150 REAOPAACI#0P.'J(I).AA(I&2)
2010.0 AA(Is2)xAA(Z.2)/I000.O
20161 ATuAT.AACIPZ)
20162 0u04WD(S MT,3(I2#I4bI4)v4
20163 12 APRa'JTzAFR3,lT#AACI.1)

20164 GM2 19
20165 14 ASIOEmASIDE+AACI*l)
20170 15 C3'dTtIIIE
20175 AFR,34TwAFqgIT/ATS ASI DEmASIOE/AT
20180 700 FOR4ATCI*I'dPUT 'dWI'd AD RO3B4 V3LU'4E CCF)O.t)
20200 7:0 FORMATC/*I'dPUT ARCA (SO FT)*LOCAT134 C30E & I)ELAY(ISEC)*
20210' * PBR W14DOW*.12of)
202 30 ;314"S G22t./G S 63-1.-G2 S G4z2./G3 S GS*G+1.
20240 G6-2.GO'GS S G7*(G-1.)/*GS
20250 PP22: 1912

*20260 CuS9RT(0.PSO*32.*144./RH03)
20270 TAUu22.(V3e'CI./3.))/C
20260 'dSTEP=4
20290 OTmTAU/'ISTEP
20300 RETUR'4
20310OC
20320 13 P3QmPQ
20330 TTuO.S T3=0.
20340 RH93OmRH;J6
20350 L2m.FAL.SE. 9 L3u.FAL.SE.
20360 RETUR'd
20370C
20350 It IF(LD GOTO 52
20385 IF(L2.A.L3)GOTO 9
20390 52 DDT-CTI'lE-T3)*0.5
20395 IST3Px2
20400 53 IFCDDT.LT.0T)03T3 St
20410 50 DDTO.50DDT
20415 ISTgPu2*IST3P
20420 GO TO 53
20430 St C34TI'dE
20440 00 99 tI&l.STOP
20450 !TzTl9*I*0DT
20460 IP(TT.GT.TO0)3 TI 99
20470 D'130. S WW-0. S NIJV.0
20490 Do S00 (ul#,4wl4
20490 '4*1414(1( S DLYUsAA(-(&2)0.OOODOI
20500 IF(0LY.GE.TT)GO TO 500
20510 GOT8(15#I6&I6)&4
20520 IS CDFeI.0
20530 IF(TT-TC)20#20#21
20540 20 PIlu(TC-TT)9CPR-PC)/TC*PC
20550 PII:PII+Pg
20560 OS0 TO 30
20S70 16 CDP'.-0.4
20600 21 RmTT/TO S RRnI.-R
20610 P0.PD@0RR*RR*EXP(-2.&R)
20620 $`S.PS0QsRR'CP(-R)
20630 P11 :PSOCDFOPD
20640 PJImPI 1.34
20650 30RiAR46(P/9)G2
20660 IF(Pli-P33)36,36.37
20670 36 JSI Gin-I
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PROGRAM UNREINF (CONTINUED)

-20680 L2-- TRIJE.
20770 303 02?Pit

*207R0 R"432;((P2/ P39)**G2)*RI4331
20790 XsP33 A4H333
20800 GO T3 38
20910 37 .IZ'1~
208J20 306 P2*PP2.DI I
20930 RH32xCCP2/P11)**2)621431
201440 14sP~t/R1431
20850 313 '22xG4o(X-P2/RH02)*32.* 144.
20860 I FCU221 40p 39. 39

* 20870 40 PRZ'4T**1J22 'JEGATIVE41*U22
20880 STOP
20890 39 U2uSQRT(tJ22)*.JS!IGV
20900 00'4:20146RH2.AA(.C, I )*DDT
20910 D'4:0'I4*004I
20920 WW=WWP 11Or)%;/ (G5e'4811
209:10 500 C8'JTI'4UE
20940 P33=P33+CG-1.)*WW/V3
20950 RI4833xRH330.0D4oV3
20960 99 C3'4TI'dIJE
20970 TarrT
20930 P3-P33-P3
20982 tFCTI4lE.GE.TC)L3-.TRUE.
20983 RET'JR'd
20984 9 RmTIME/T0 S RR-1.0-R
20995 P0:PO0oRR*RR*EXPC-2.0.R)
20986 PS=PS3*RR*EXPC-R)
20987 P3-S*P0*-CAFR3'T-0.4*ASl0F)
20990 999 RETUR'I
21020 E4J0
30000 SuBROUTI'dE RESIST CIE'4TRY)
30010C
30020C: THIS SUBR1'JTI'JE DETER%'dFS THE RESISTANICE F-J'dCT134d FR A'd
30030C: U'JREI'4F;RCED 14AS314RY WALL WITH JR wITHadT JPE414'GS. CASES
30040Ct 1-4 ARE TWP-WAY WALLS A'40 CASCES 5-7 ARE 3'4E-WAY WALLS
30050C
30060 C3M4J' YC100),YWJYVrAILs.Q,'U.ARE.,P.74ASS.Z-(L'.V.41.VH2.VVlVV2
30070 C3W4434 (WALL#4 I'C,-(RP,(RA40,oI# ICASE# FU. VFAtL. RoFP,4.V4. FOY
30080 C1144~34 F0Cs D( 4).1. OTYPE. PFA T. PF. PSAP P03. PC. TC. TO.P-3. TI 'lF.L. S
30095 C3,414-3 /RA4D/ TI'IEC.IWkLL
30040 REAL.1.2((J.dICITTIG.t <2 3.. '45~
30100 REAL -(Sp V.('P*(EP. 41.4''U
30110OC
30120 G3T3(5*500v!?62).IE'aTRf
30130C
30140Ct I'dPiOr WALL PARA'4ETERS
30150 5 WRITECI.603)
30160 RED L.tH WP.ý 4.I~E LiM4W A4
30170 WQITEC1.670)
30190CC
30190Ct D--TER4I'JE ELASTIC OELEMT3'4 A'40 13,lJI'T C3EVFICIE4TS ;ýR
302nOC: TwA)-wAY WALLS wITH~IIT 14PLA41E FJRCIýS
30905 1 wAL'_--
30210 Ru!L4/tLV
30220 ALP-I.')/-IS ALP2.ALP*ALP
30233 IF(CI CASE.LE 4) GIT3 11
30240 Q-=OS ALP-OS A'LP2x0
30250 11 4WALL:7.LV.?.L4
30260 AWt 'JtLVW4'L'4W
30070 AREA.AWALL-AwI4
30280 !4SG*'4A AT.C9-71728.0)
3029n q.0.5eCALPaSQQRTf3.0ýALP2)-ALP2)
30300 IGsTwo*3/12.0
.30310 CALL C3EF C ICASE.R.ASS.RtSS. AF. RP.IG. LV. 'L'4.PV.'4JCFV, E )
30320 CALL TRA14S (9v .LV# !iHo ICASE. 0. -LMP .7AL'lSE. r'CL. .L,4P. V41S#
30330* 1/12S. JVI S.VV2S.V141 .V42F. VVIF. VV2.V.1HIP, VH2PPVVI P.VV12.')
30340C
303S0Ct OETER4I'JE *lJ01FICATI)-d FACraR PXJR WALL w~r14 wiinf3WS
30360C
30370 290 04'ILT-1.0
303980 1 (AwII.4F. 0) CALL WI'#03h (0UTZVZ6&LWPLwAl4AAL
30341+ ROlEASE)
30391) W-4iTEC .620) ICASE.7.LV. !LR.ALP. TbbFR.E.PV. GA44A. tLVW. ýLbW.0MALT
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30410 RETLJR"
30420C
30430CS DETERt'I'4E 4AK1'4U42 RESISTA'dCE DUR14G DECAYI'G PHASE
30440C
30450 262 4Mq-cq*PV/TW)*TW*TW/6.0
3046n WzZLV*TW*GA%4%4AI2 729.0
30470 IFCICASE.GT.4)GITTB 2711
30480 0E7.ER13212.0.rW'C2..PV*W).C1.0~0.05*ALP2,4R)/C7.LV*.LV*C3-2b8))
30490 G3T4 279
30500 2718 CEER~a8.0.1iWe(PV*0.2S*W)/(ZLV.?LV)
30510 279 CO8dTI'4UE
30520 YFAIL-TW
30530 K~EQ=EERO/TW
30S40C
305S0CS 0ETER1414E 4AXI'IU'I RESISTA'4CE DUR1'4C IITIAI. CPLSURAL.) PHASE
30560 9Ux4/(BSS*!LV*ýLV)
30570 <SxE*tG/(ASS4,ZLV*04)
305R0 YUmOU/I(S
30590 IF(ICASE.EQ.l.SR.ICASE.EQ.S)G.3TO 280
30600CC
30610Ct CASE S 2;3,4
3062) 0Iu10*'/CBF.L V ZL V)
30630 (FxE.IGoCAF*1LV**4)
30640 YlwQI/.(F
30650 '(EPz(QU-91)/CYU-YI)
30660 GOT3 280
306 70C
306130CI DETERP4I'E WHETr4ER 9E4J014G 3R E0U1L143RKU4 RESISTA'4CE IS LARGER
30690OC
30700 ?80 IF(QU.LE.9E!ERO)G3TO 285
30710C
30720C: QUj-QEZER3
30730 Y2mYU
30740 Q2zQEZER@*(2.O-Yl'TW)
30750 GOT3 295
30760C
3077CC: OEZER0'0LI
307q0 285 Y2=QE,*ERO/(4(S*4E0)
30790 Q2-(S*Y2
30800 295 C3'drI'dUE
30810CC
3082CC: ~43DIFY RESISTA'4CE VAL.UES BY APPRGPRIATE FACTQIR
30830 310 QluG'00*QULT
30840 '92uQ2.944LT
30850 'CUaQU*Q4tLT
30860 '(So-(S*W4LLTS <T(FsKF*"LTS 4(EP-.(EP*04ULTS -(~-(E' *04LT
30870C
30880CC OUTPUT L3A0-0VFLECT1-34 CUJRVE
30890 IP((44Ai0oEQ~l)03TB3 325
30900 PR14T 650
309210 IFCICASE.E0.t.3R.tCASE.TC.5)04TO 320
30920 WRITECI*660)9l.Y2
309130 320 XXXX4:0.0
30940 WRITE(2.660)CU.Yti.02,Y2.~XXEX.YFAtL
30953 325 RFTsiR4
30960C
3097OC: DETER41'dE THE RESISTA4CE (PER I1'UT AREA) 3F TH4E WAL.L AS
309q0C: A FIOCT13.4 OF Y( I)
30990C
31000 500 IFTy(I).nT.Y2)GlTl 520
-1l005 IFYt1).GT.YU)GOTa 502
32010 G8T3CSO2. 510.510. !20.502.510.510). ICASE
3 1020C
3203OCC ELASTIC: PHASE -- CASE I
3:040 502 Q*YCI)*CS
32050 505 Z(L?4mZKLqSE
31060 V141.VHISS VH2mV142S
31070 VV~eVV2SS VV2.VV2S
321040 RETIJR'
31090C
31100 510 IF(YcZ).GT.Y2)G3T3 515
31110OC
31120CS ELASTIC PHASE -- CASES 2.3.4
31130 guY(1).0F
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PROGRAM UNREINF (CONTIN~UED)

3t140 76L4sZ:L'Fv
31150 V.41=VHIFS V42=VH2F
31160 VVI.vvVV*F VV2sVV2F
31170 RETURV
31 180C
31190Ct oELASTO-PLASTIC4 PAASE (CASES 2,.34)
31200 515 0m01.-(EP*CY(1)-Yl)
31210 G23T 5O5
31220C
31230Ct SEC340ARY (EgUILIBRIU'i) P,4ASE
31240 520 IFCYCI).GT.TW)G3T 525
31250 9*u(EtJ(TW-YCI))
31260 ýKL42I(L'4P
31270 V412VHIPS VH2sVN2P
31280 VVIsVVIPS VV2zVV2P
31290 RETUR4
31300C
3I310Ct WALL COLLAPSED -- '40 RESISTA'dCF (Th AV310 DIFFIC4JLTtSS
31320Ct F38 CERTAI1d CASES SJýT FSIST44CE ED'JAL T3 VERY S4ALL VALUE)
31330 S25 0:IE-l0
31340 RE:TURI
31350C
31360C
:1370 600 FZR4AT(/.IIP'JT LV.LH.TW.PV.E,#'-,ICASE.LVW.LHvi GA'14A*)
31380 620 F3R'lArC/.*dALL PR~3PERTtIES -- SUJPP-IT rvPc- 'jJ...12/
3I390* * LV **.F61.0. 14. L11 =*F.1- 1d. LV/L4 -0,
31400o F7.2/0 Tw 3**F6.l.' It4. FR zsF7.1,* Pý4'X

31420. *GA*4'IA -O.F6.1.0 PCF*#/** LVW -O.F6.l.@ 1'4. L-iw a**
31425t. F6.1*' 1'd. 04ULT =OPF6.3)
31430 650 FR4ATC/*LJ4A-OtFECTt3'd CURVE*#/. 34o 00 CPSI)0.4X,4OY 1.)
31450 660 VFR"ATCP9.2,Fl9.4)
31460 670 r40MAT(l.4
31 490C
31490 E'40
40000 SlURR8UTI'dE CaEP I CASV.. qA55. QSS.AF.RF. I. L J. 'L'.PV. 'dX.CF.
400104 EoIE4TRY)
40020CI THIS SUF3R3(JTt'dE OETE4'1I'JES 'Ii'iE'dT AID DEFLE.CT13'd C3EFFICIF'ITC
40030C: F3R 34E-WAY (C4SIES 5-7) All) TWA-WAY (CAS"S 1-4) WALLS
40040C
40050 REAL 1.4R&,4PRS'D.'IJ
40060 IF(IE1JTRY.P:0.2)r3Tl 200
40070 4-
40080 IF(tCASE.GT.4)MT3 50
40090C
40100 R2aR*R
40110 R3*R*R2
40120 4R"
40130 ASS--.007030..013990..4-.O034,b6.q12-..02R6'q3
40140 RSS.-.058332..139314.q-.0:45609.R2..003016.P,3
40150 8 GOTO(41.20. 30. 40).ICA3E
40160C
401 lOCs CASE 2. Fjvc0 314 V3UR SIDES
40190 20 4Xz3
4014?0 AF'-.003430..007327.4-.nOO33ASSR,'.0006646.R3-.00004766.R4
40200 9F2-.I01150..260q75.R-.13898~q,2.R.034477.q3-.004o16.R.
40210. -.. 00170*Qw*.,
40220 C'.-.1A74.-.355408-. I714OR2ý.0286'A3
40230 0 TO 41
40240C
402S0C: CASE 3. FIXIEO 34 SH.3RT SIDES. SKI1PLY S*JPPIRTEO 3*4 L34G SIDES
40260 30 4924
40270 ATS.-004513-.017525.Q..023095.qp-.0:0325.Ra..00218;7.q,
40280. -. 0002208'R**5 * *000004408qoR*6
40290 8Fs-..22149..313445.q-.,53979,R2..036,)p*.I,..Or.4015.q4
40300. *.0001646OR005
40310 C F-2. 1958l- 7. 7 5 6 4o -f 0. g3 76*42 - 7. 249 So R3 -2.-344 9R.83
40320. -. 2954Oq..5
40330 (oT13 41
40340C
403S0C: CASIE A. Si'4PLY SUPPaRTED a4d s'aRT SIDES. FIXED 34 L.J'dG SIDES
40360 40 14X23
40370 AFa-.002765..008652e4-.005698.OR2. .0018329e83-.0002859eq4
403406 *.0000l 739.40.5
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PROGRAM UNREINF (CONTINUED)

40390 BF'-.060320..256S515e-.I75648tR2, rs?928*R3..009227*R4
40400+ *.000569*ROOS
40410 Clru5.89R7eR-1.6669-7.9398*R2.S.3142.R3%-1. 7623'R4..23134R'e5
40 420C
40430 41 IF(R.GT.2.0)CFBl.0/12.0
40440 tF(PV.Er2.0)RETUR4
40450 ARATIOnAF/ASSS HRATIv8xRF/5SS
40460 BFO*RFS CFOuCF
40470 GOTO 220
40480C
40490 SO 1FCPV.4E.0)0OT9 300
405000: CASE 5. OlE-WAY SIMPLY SUPPORTED WALL
40510 ASS=5.O/384.0
40520 BSSS0.I25
40530 GOT3(270- 270s.270. 270. 270# 60# 70). #tCASE
40S40C
405S0CS CASE 6. 3'4E-WAY FIX.,D E'40 WALL
40560 60 AF- 1.0/ 384. 0
40570 SFA1.0/12.0
40580 CFu1.0/I2.0
40590 4=
40600 RET'JR4
40610C
40620C: CASE 7. 04E-WAY PRV,'ý-APED CA4TILEVER WALL
40630 70 AF-I.0/185.0
40640 gFuO.125
40650 C~xO.125
4061.0 Us33
40670 RETlJR4
40 680C
40690 200 IFCICASE.GT.4)G3T3 300
40700Cs BETER'41'4E ELASTIC DEFLECTtO'4 AID'i04N COEFFICtEI4T FOR
40710Cs TWO-WAY WALL WITH 14PLA4IE FORCIPS
40720 220 Pt*3314159165
40730 *4U-0.3
40740 PEn4.0.*PIePtOE*I/(lLV.?LVe(1.0--IUB'JIJ))
40750 BVa0
40760 230 AVuO
40770 PPESPV/PE
40780 TER46.4.0aPI*PI*R'SQRTCPPF.)
40790C
4060OCt SERIES S3LUT13'4 USED TO DETER1414E COEFFICIE'4TS
40810 0O 250 '421.7.2
40820 4PRmM*PI*R
40R30 MPRSlmIPR**2
40840 '#4S0.4PRSQ.2.00'4PRePI*S0)RT(PPE)
40850o L'4S3s4PRSO-2.0o4PRePI OSQRTCPPE)
40860 TER145u,4e1PRSQe('4PRSG-4.0ePIePIePPE)
40e70 C3SHNG42s0.. S CEXP(0.'S*SRT( CSO) .EXP(-0.eSo SRT( GMS0)
4GS80 IFCE4SQ.LT.0)GOT3 240
40890 C3S*4E,42u0.50EXPC0.Sd-SRTCE1SQ)).EXPC-O.5S0RTCE4ISQ)))
40900 G,3T3 245
40910 240 CO4RE42-Cl SC05So SRT(- c'Sg))
40920 245 AV.AV*(.Cj.0(E!q/C5H(4r2-45Q(/COISNEq2)('4.TER4q61)
40930. OC -lI)**( C4-1) 2ITE~ll5
40940 BV3RV.(l4PRSO.CGiSO.ClUeE'Q-'4PqSQ)/CaSHEl42-E'4S0*(4*d.4S3
40950. -'PRS0)/C3SHt3M2)/("4TERt46))OC-1 )ee(('4-I)'*2)/TER'45
40960 250 CO'4Tt~tUE
40970C
409800: CASE 1
40990 %VSSOAVO(1.0-'4U*IJj)OR404-0/Pt
41000 BVSSmBV*R2*4.OIPI
41010 IF(C4CSE.EQ.1)GBT3 260
410200
41030CS CASu- ý* 3. AID 4
410&0 AVFOAVSSOARAT13
41050 SV~uRVSS*B8ATl'l
41060 CF*CP~e8VV'r/8
41070 254 AF*AVF
410q0 or.rjvF
41090 260 ASSmAvSS
41100 B55a8V5S
41110 270 RETU8'4
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PROGRAM UNREINF (CONTINUED)

1~~4 4 20C
41130CI 34 E- WAY WALL S
At1140 300 EIPV=:E-1/PV
41tS0 IJ=ZLV/S0)RT(EIDV)
41t60 lje,0. Stu

41160OC
411I9,-.: CASE 5. 31JE-WAY SIM4PLY SUJPP3RTF-O WALL
41200 BSSxTTER4i/Ue4.2
41210 ASS=(BSS-0.125)/U**2
412P0 G3T3C270,270,2I0,V70,270,310.320).ICASE
41230C
41240Ct CASE 6. 0'dE-WAY FlvED F:140 WALL
41250 310 4X-3
41260 B2C I .0-U2/T'%sJ(ij,) )/.jof-2
41270 A~x-BF4.8SS+ASS
412$10 RETIJ"J
J1290C
4130OC: CASE 7. 3'JE-WAY P~n*PE') C'%JrILEVE'R WALL
41310 320 'Jxa3
4 1320 RlFTAVd~j) f(TA'JCU2)-IJ?)/ (U*(TAl(IJ)-J,)
4l11*0 AF=CSW*(0. #SI'd(U2)/TA'dCJ)- CJS(U2, -(l '1J(.J2).'TA'JCU)

41350 Rýdl
4 41350 994 EV9r

50000 SIJBRR1JTI 4E TRAPJS LV L4I AEA.(L CLS. Ll.
50010+ ZLP LI',V2vVIS SS L ,V~,VIF 5F LIP LP
!)0020+ VJSIP.VS2P)
50030C
SoodoC: THIS SlJ9R'1IJTI'4E 0ýTERM14'ES L!40 A'41) 'ASS TRAISC'4IArtllj VACTARS
SOOSOC: 441') 9Y'JAVIC REACTII'd 03 -FICEJ'ýTS F14 rWl-V~AY W.LLS.
50060r
50070Ct 0-cT"q41~46: LIAD A'41) 'l~TRA'JsF3R'4ATf;)q FACT'3QS
500,30 S29-
50090 83=13*12
50100 RAS*12*A2
50110 95S'82*83
50120 R6zq3*93
501 30C
S0tA0(~t CASES I 4t 5 -- ELASTIC RA'JGE
SCISO 330 ?-(SE'-20.4*1e*13eC I.'2.-92/7.5.P32I.*14'14-A5/I*1416/90)
50160 t-4~SE2=0. 5039-0. 75J66*R
50170 ZLSEI-6. 4.82e(1. A.-*12/10.*83/30.)
50190 !,4LSE2=0.64-0.SI34ftq
50190 *1ARS32B*C1./12.-*12/1j;..q3/49-.)/CI./6.-413',0..A3/30.)
50200 RARS22C0.1270*13-0.19424**1)/(0.4-0.'0*13'3*13)
50!?10 !-4lSE*t-4SEI # -(SE2
t)0220 ?-4LSExt-LSFI + ý-LSE2
50230 IF((RA.(.EO.I)G3T3 335
50!-40C: CRAC-( PATTE'R4 A
iOeso CVS-0. 509
50260 CVLw0.S*C'.C'*1
13OP70 XP-7.L4*e/3.0
502-10 19RmAý*

50300 74H,%S-*1ARS2*ýLV
50310 XRA.'Pa0. 5*9*1tL4
50320 'APV(.2.*,6)(.q-/.
50330 r'ýTh 33*1
503&0C: C*1AC.( OATTr)J *
50350 335 CVS--i.5*'1.0-q)
50360 CV205*9
50370 XPuLMs(1.0-4.009/3.0)/.4.00( 3.0-9))
503*10 qBARS-B8,S2*'L4
!.0390 ?P:?LVO. 3.0
50400 t3ARS=9 .4ýl*'.Lv
10410 9R.L&I/a-/6)l.q-,)

50-430 33*1 '(CLYSE.'AiSI:A ý'(LSF
50440 '-LS
50450 G-JT.3(390,34d).3iG.360. 3q0,340.470'.1CA.SE
50460C
S0410.Ct CASTS '2# 3* 4 4 -- ElL.STIr Q4Ar'J'
S04,30 3S'. 1FC(*1A'.c'1.1)lTl 165
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PROGRAM UNREINF (CONTINUED)

50490 WTI 340
50500 360 1VC-(R6¾-FQ.0)G7'VT. 365
50510C: CASES 2A. 2q. 34. 49, 4 6
50521) 340 t(FFE.152.0S45*CI.0/30.--/lO.,3.kq2/2q..?/29.*34a'90.)
50530) ZLFEI-32.0.q3.c2.,22.--1/10o.;2/30.)
J0540 9ARFv2SR.0.5-0/15..q2142.):c2.-/12.-B,20..q2/30.)
50550 03T3 C370. 365, 370. 370. 370. 365). 1CASE
50560Cs CASES 2A. 24- 34- 4A. 4 6
50570 365 ý,NE2.0.4065-0.614464

0580s tKLFE2*0.5344-0. 732968
50590 '3ARF2.C.091667-. 238095*R)/(.266 "J-6646A749)
50600 03TJ375.3613.37S.375.375.36V.1ICASE
5062 OCt CASES 2A A 2F3
50620 368 tP VEw?',4FPEl+.',41E2
50.30 Z-LF~aZ.4LFE2.?4(LF2
50640 03T3 380
506SOCs CSES 3A 4 49
50660 370 V(4E2.'-(14'ltVSE2
50670 ýALFE',!4LFEI.CKLSE2
50610 rATS 380
S0690Cs CASES 3R# 4A# 4 6
50700 375 ~E?1E.'2E
S0710 !-LVEatLSElt4-'ALFE2
50720 390 !-LlEmu(4E/!,(LFE
50730 !.(La4*-L*4FE
50740 (-31' 390
507500: CASE 7
50760 470 t4L'4FEv0.'?3
S0770C
50780Ct ALL CASES -- PLASTiC RA'VGE

A 50790 390 t41PaC2O-9)/3.0
50400 !-4LPm0. 5-9/'3.0
50820o Z4L,4P..(14P/!'(LP

508 30C
50940Cs OETFR414E Df4A'iIC REACT13'4 C3 C2.T F3R SI43RT (VS) A40
50850Ct L3'4G C'JL) EDGES
50860C
i50670 IFCICASE.LT.5)G3Ta 395
50680 XRARSu2E-10% 9ARFlatt-10S XBARP*IE-1O
50890 395 C34TXI 4JE
50900 (ET3C 450, 400.400,420, 450.400. 445). CASE
50920 400 IF(-4RA,(d.Q.)Gl3T0 410
50920 xgARFxBAR2'I*L'4
S0930 ZF(1CASE.E9.3)G-3T3 430
S094C 405 ZBAR~z9AqR2.ýLV
50950 (3T3 440
50960 410 XRARFm3ARF2%t7L
50970 ZrC1CASE.EO.:!)OvaT 435
509810 415 !9ARF.8ARF1.7L,;
50990 13TG 440
51000 420 IFC6(RA-4.E3.lcDT3 425

51020 IDTS 405
51030 425 XBARFoRARS24'L14
52040 GMT3 415
S2050 430 -8ARFwRARS2*7LV
51060 Q~ 440
S1070 4, iRF-HA8lq2.'LV
52080 440 tdLJ'4TIIJE
51090C
52O00C CASES 2a 3. 4o 4 6 -- ELASTIC RA41GE
52220 V52 F.CVS*( 2.0EXP/XBA4F)
52220 VS2F.CVv(XCP/XBARF)
51130 1A.2~uClAc2.0-zp/!qAqpr)
52240 YL2P.CVLe.(;P/tBARF)
52250 VS 2'VS2 o
S't60 YI*LIO
!tl270 03T3 45"
52 280C
51190Cs CASE 7 -- ELASr!C RA4GFE
51200 445 VSIu0
512120 VSto0
51220 YL2~et0.459

75



I7

PROGRAM UNREINF (CONTINUED)

51230 VL1-VLI65

51260Ct CASE 1 4 5 -- FLASTIC RA4G1E
51270 450 VSlS-CVF.C .0-XP/X-lARS)

tp 1290 VLIS CVL (1(P. ýP/El4QC)

51)300 vL2S-CvL*C'P/ýRARS)
51310 G3T3CI455.4A0,46O0ý4(.45'..4Af,460),1CASI
5 3 0 455 Vc1vV IS

51330 VL I =L IS

513500z ALL CASES -- PLAWT!C RAflE
51360 460 VS)~xCVS*(I.0-<ýP/X9ARP)
51370 VS2PzCVS&-(XP/X;SARP)

51390 ,A.2psCvdLmCP/PRARP)
51400 RET'IRI
51410 E4d0
60000 "'JAR3-JTI JC WI'dI-AWC'211'.LT# ZLv. ýM 

7 LVW. L4: AWI 'j.A bLL. A. I CASE)
60010OC
60020CI T41S SUJl34JTI'JF nETIEA414CS T'4E srRucr~JR.~l
60030C. A3DIFIrATI34 FACTJA F;I bALLS WIN. wI'J0)wS
60035 IF(1CASE.GT. 4.A'J. 1CASE.JE. b0GJT3 320
60040 RWSxtLV~fýLV
60050 RW&:x!Lf4W'LI4
600"0 RARqEAWAI.V/A*ALL
60070 IF(R.LE.I.5)MT3T 30o
600-30 IF(R~wS.GT.O.71('.3T3 300
60090 IFcRWW&..LT-3.5)nT.3 300
60100 IFCRWWS.E0.RWd..)MT3 300
601 I0C
60t?OCt CAqF WH4ERE LV/L~4 -' -5, L'Jt,/LV 4 0.7* 4,49 LHW'LH 0.5
60 3(0Cs (;;';T LV4'LV '43T 9:111AL T3 L'41.L-4)
60140 ')UT-.;411-64RR'*4365*WS0I~ý3-."
60150o, -0.223.R-1.07269eC?ýLW/7L.4,d*e0.9.6. ý9942.E:KP(QAAEA)
60160 C,.3T3 315
Aol170C
6OlqOCt CASE WHERE 1'dE I9 '139E IF A133vE CO'AoIT13'45 IS 1J3V AEr
60190 300 31L.LTxO.6202'2-2.23415..RARAe.(AWid.~..4)-0.79461.9W.4.A.2
6C200* -2.27663e*itd.,'0.62522.RvLRw~'AREAser,. 3
60210# *2.63043e1)PC9AE)-0.0-'26I1*RwweS
60220 315 CJV~t4dUE
60230 RCTUR4
602 40C
60950C 3'dE-WAY 4CT1314 1hALLS
60260 320 *3'4LLT.CAWALL-'LV*7L14w)/(AWALL-AwIld)
60270 RsET-JQR
60290 9:4r
70000 S'9R2'-JT1'E RAV034 (16 'N"Y)
70010C THIS5 S'jsq3l'lTI'JE )'JP'ITS 41CAJ A,40 STAJ0AR0I Oc:VIATi'34 FIR QA'dt.34
70s,20C VARAQ4-:S r.NýVg~?TES RA'd034 VAL'JESS A4J0 C4'dTQ'LS QE31119c.ý0
7n003eC 4IF44,ER IF CArE'z T. 9Eý RIN~S AJ') 4.JTPITS FI'IAL 9VA*'LTc 4,11) S114MIARY
7.01 40r
70050 C34,414' Y f 00),s.V-.YFAI L.I.T).A AREA ýASS. tLA.l, V41#V42, VVI. VV2
7t)060 Ca4'¶33'J 1,IAx.-,v~L RF414 O

700-30 Ca4lil /9A40/ TI'4'C.IJALL
7139') 01 4t~iSI i' C~4I~ic7) C-4197:(7).T1')ST( 7)
701 00C
70110, VALIEcS Fil- 97.5t CF219.24.29,34.39-44.44)
70190 UATAC42/4.,6.3,,1).0,.6764/
70130 n^ AC495)7)5 .A2)56.l.A.140.I4'I .'
70140 DATA TOl ST/2.093. 2.06,42. 04s. 2.32.2.022.2.0)6.2.0)0/
7011>0C
701&0 mriici,501.70).tý14TQY
10)70 5 0)Y'd94(100..)
7140SC IJIt NALtI.% *iA'J)3 rJiAE'3S G'JERAT34
70190 PRI'JT,/v*f'40-lT 'JRAA-d0..
70200 R~),9A
70210 DI 47 :.jA'
73220
70230 A7 C3'dTI'dIEF
702:4n iio':-. s 'S3.0$ n
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PROGRAM UNRE1NF (:01ITINIJED)

70)qi0 IC4AEC(821
70260C
702700 INAP'JT %IEAJ AID STA~IDAR0 DEVIAT134J F3R RA'J30'l VARIABLES
702-30 PPI'4T 87
70290 READ.S54EAWI.SI
70300 0 TO( I U..20) .I AL L
70310C U4RgqlI*.3RCFDO -.S jlrH),Jr f4RCH1'4G
70320 10 PR1'dT 94
70330 REA,).FQ4pE.N i
70340 PRI,4r 94
70350 QCTIJRI
703050C U4RI4F3JvQCE0 WN..LS jý4 ARHNIVG
70370 20 P81'4T Rt)
70380 REA0.Fr'q4EA'4.FP1S0
70390 PRI4T 95
70400 8RE'J4'
10460C
70470C GIE4EATE RA4034 VALUE-S
704110 50 (iT3C52.54)*IWALL
70490 52 F~X~R*31(0.0#,RRI :A'FRS9)
70500 tF(Fq.Lý:.0)tMT3 52
70510 GITI 58
70520 54 rP4lC0.0,FPil'O.O#1'41A'.FPsSD)
70530 1FC9.~iL--.)r;3T3 54
70540 55 4LP0442Xv3R.¶1(0..I.0.0.3)
70550 IFALPHA.LT.0.4..ýtAL0..44.t.1.6)G3T3 55
70555 E4x1000.0*ALPHA*FP~i
70535 53 IF S4EAI.E1.O)G)TI 65
70590 60 SzX43d'I C,3-0. S'EAI,#SSD)
70600 IF(S.LE.0)G3TI 60
70610 65 IIIDEqaI'40~l)ý
70620 RETURNI
70630C S L14 VAL.UES OF PS3 AID0 PS3**2 FOR USE 14 STATISTICAL. ANIALYSIS
70640 70 SPS~aSPS3.PS3
10650 SSPSa:SSPSa.PS;)epsa
70660C
70670C 3UTPUT F14AL RESULTS
70680 oar3 (72 v74)&I WAL L
70690 72 PR1'dT 90#FR*S*PS3.TI'46C
70700 (MTO 80
70710 74 PRII4T 9l.FP8,E81.S.PS-3*TIoEC
70 720 MT 80
70740 80 IF(I*4DEK.LT.IC'4ECO0RETURqI
70750C
70760C D5:TE'4I'E *4EA'4. STA'40ARO DEVIATIaI. A,40 STA'I0ARO E8RR38 F3R PSa
70770 ý3-1 E
70 790 ý4EA'4v cS3/! 41
73790 SD2 SORTC( SSPS7I- 3*EAI0M1AJ*'dý)I':'d3)
70800 STOERR-SD/CS3RT( !'43- ))
70810C C.4EC4 IF iAXI,4'J4 3PF 5O P53 SA4PLES 3STAI4ED
709820 IF(14D0:X.E3.SO)G~3T3 62
70930C CH4EN IF 951 C3I4FIOE4.CE 14TERVAL FIR '4EAI4 PS3 VALVE IS
70840 IF(STOEq.T0IST(1i0Eq-15)/5)''.1E-'J.0T.0. l0)G3TJ 61
708 SOC
70960C C34FIDEICE KITFRVAL IS W1T8211 l02 -- n;*TER141IE UPPER LI41T 3F
70170C 95% C.34IDIEVCE I'JTERVAL F3R SrA'lI)ARDO EV1'4TI3'4
708800 PR34AFIILIrY VALUE ANID ITS 95C C,34FtOE'dCE I'1TERVAL UPPER LI41T
70,490 62 S0-J:S0/(S3RT(CCH2SCC1I4DEX-15)/',))))
73900C CP4EC.( IF '4A81'4L14 JF S0 PSI SA4?PLES IRTAI'JFI
70910 tFC14EXO:.'O.S)03T 53
70920C Z4ECA IF *jPOP. VALUJE IF 952 C3I4FIOEdCE I'TERVAU. FIR STANIDARD
7fl930C DEVIATIOSI IS IT'4IIJ 0.10*4EAi OF THE STA'JDARD DEVIAT13aI
70940 IF(CCSD'2-SD"/4EAI'4.GT.0.OCGrv3 61
70950C
709600 952 C.2'0tVINCE' 14TERVJAL IS WdtT~4I4 101 FOR BOTH 4 EA4 AID 902
709700 PRORA41LITY VALUE -- T-4EREFJRE SUF~tICEI4T S44PLES 3F1TAI'iEO
70980C OETERMIIE 95Z CJI4FInEICE KIT--RVALS FIR '4EA*4* STAJDAPO DEVIAT1a'd
70990.
71000C 4,4n 102 A41D 90% PR34441LITY VALUES
71010 53 tEAI44L-,AI4-STDERR*TDIST(CIIDEX-15)/5)
71020 ?.EA'tJ.-.4EA4.ST0ERR.TDISTCCII4DEE..I5)/5)
71030 SI.oSD/CS9RT(CC.4197S((tJIýKE~-I5)/5)))
71040 'S'F'l2gS
72050 P 0?'Im1EA4-l-282*SDUJ
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PROGRAM UNREINF (CONTINUED)

71060 P I0-1!1:1A41- .241eSIX-.
71070 092ý040 2~ f
710qO P90L - 71A41l2.20 CO~L

71 040 P0- I- 0S
712100 VAL' 0S - 1~QV ?4 ~ l 20 A-ZI'ASIP1J
71120 61 ICC(:1C44'CVA<.5-P
71t230 RE'J

71140C Pt4
71250 "+ P90arc.Ilr POOL. J P430l0~ ).VA13l~4 *9

71170 rot 9994r/KliT ~' '0sAlAR ~1rIlF~
71290 91vQiCF..l .. I..'43

71q00 91FTF.,l.,l.,I.1.3

71330 95 UR
712340C CLAS I4e
71360 141 FRq4ArC/0/I4P.T 1*S44hT10SI`44AL I 0o:PtQTI3, F1 R F-CP1'tf Pf3

714290 90S Fa AT(F92F/, FI04.2,F'I 4v. ri')
71430f) 4 *SI,1TACF)90 .F'). .F *.2,FI.,eF

71320 949 F34T8SC//'d0 R-.0(OO91*S4.1.CL4'
71360 95FU'4CT1 (//' SXIC. OA, .IIX Ei*I2X F, 40 P - %

713470- IFCIXLAP.20.20

71360 20O F1.4AT'IFCO. IISA3)CLPIIRl;SI 4IIITP3

714000 1sA'~ 0Z .0) IIYV~t6-,Fl--
71510+ n Rq~LT yV'AT(2.eAlfl(1)eCtC.2R3I4

4
1))

71520 105 3: IquA*vrI*v

71530C4TJ'
71450 99 -T3S 4

71470" Ill Ill AlA2

I14 ( 1 0 T4 . Ti *1-0

7149020 (-RA4~o78



PROGRAM1 UNREINF (CONCLUDED)

Iro

"" '3"i 3 -w(* 1 r-* ,

l 1 A Ie1ro rb I• -P• I

r.3 II - I r

IzI;•r f• I aiI f' ' I 3 '44, 3:( . 3-' i

4.4'1 34 1 +:(.''•( f",3l3. /( I

1 4 '1 t) ' 4T~

, 1• , .r33,

i z 4- - T .r
1 4•' A * -1 ¶ .- ( 1 4. . l. 3 ,.. 11 .4 t r'

I I I, - r, 4 r 4.. i&-,-- -. I, i I- I j -
I 41 A, I J

3.'',3 •'3 l* ,J ,'' f I* I ''+' +

3i '4 r,,1 i-~2' 7(II -I"i(

l-'143 rr, I I

4 •' -'. -'r 4.7

4, , . , a .41 3 3 J, 1 *I[,

,, .. ) 1 .'1 l .4~(.3 J-rl r.'. r".

34414 '.3.l' .1-4')tC/-t 3.'3 I"'*3r3*,* 3

.1 il .C I 1 3• *"-4 -'4'If 'T'+

3. 13 ** * *.**.)' *

3,.3*31 .., .. **. .*t .. #1 1 .+ + -1- ..- 'l,

313 , '..4 - + +'.lf (/l.. *"ll" '" ..,'3€I•
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ARCH ING

Unreinforced Masonry Wall With Arching
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PROGRAM ARCHING

01000 PROGRAM JIMBOCCINPUT.OUTPUT.TAPElaUoPUT)
0OlI0Cs THIS ROUTINE IS THE CONTROL.LING ROUTINE FOR THIE PROGRAM USED
01020C: 11N THE ANALYSIS OF ONE-WAY OR TWO-WAY ACTION WALLS.

L 01030C
01040 COMMON t(I0O),Yth.YFAIL.Q.QU.ANFA.ZM4ASS.ZKLN.VHI.VH2.VVI.VV2
01050 COMMNt KWALLP KI-NC.I(RF*KRANO. I* I CASE. PU. VFAIL. PR. FPM Ell, F DY
01060 COMMON P0G. D(4).LDTYPE.PEXT.PF.PS0.PDOPC, TC. TO.PP1. TIgEL. S
01070 C94MON AtANDI TIMEC*IWALL
01090 DIMENSION A(IO.CIOO),V10)T(100).VVCIOO). V14(l0),
01090* PEXAI0O)#PIN(100)*PN(l00)
011I00C
0II1oCS READ TITLE XND CJNTR@L PARAMETERS
01120 5 PRINT 67
01130 READ 65#TITLE
01140 PRINT 65

01150 REAO.KWALL.KIN4C.LDTYPE.KRFXRAND

01200 IF(KRF.EQ.0)GOTO 12
01210 CALL FILL(PINTPI)
0'220 12 IF(KWALL.EQ.O)GOTO 14
Ol1c:10 PRINT 866
01240 READ. DELAY
01250 DELA~eDELAY/1000.0
01260 14 IFCKRAND.Nt.I)GC@T@ 35
01210 CALL FORCE(4)
01250 'ALL RAMDIDI(l)
01290 34 ZALL RANDEI12)
01300 35 CALL RESIST(3)
01310C
01320CI MANIMtpq, MAXIMUM, AND STARTING VAL'JFS ARE DETERMINED F@R CASES
0, 330CI 11HERE THE L MD CAUSING INCIPIENT COLLAPSE IS TO BE F"UD
01340 13 IF(KINC.EQ.0)GOTO 23
01350 17re1
01 360 PFMAXSO
01370 PPMIqNxPP/2.0
01360 GOTO 20
01390j 16 PFe(PFMIN*PFMAX),02.0
01400 20 CALL FORCEQ;
01410 23 IF(KRF.EQ.0)G@T@ 24
01420 CALL FILL(PINT.2)
01430C
01440CS INITIALIZE VALUES FOR BETA NtTHOD (BETA a1.16) AND COMPUTE VA U
Old5OCi FOR FIRST TIME INTERVAL ASSUM4ING WALL INITIALLY AT REST
01460 24 lot
01470 TIME&O
01460 T(l)Os5 Vt1)=OS YC1)*0
01490 DELTAvO.00I
01520 IF(KWALL.EQ.0)GOTO 29
01530 27 IF(TIME.GE.~CDELAY-0.00001))GOTO 28
01540 TIMEvTIME*DELTA
01550 CALL FILL(PINT.3)
01560 Gets 27
01570 2S PIN(1)wPINT
01560 TPNETsAREA*PINT
01590 T(1)uTIME
01600 GOTS 30
01610 29 CALL FORCE(3)
01615 PE1ACI)sPEXT
01620 TPNET@AREA#PEXT
01630 PN(l)aPEIIT
01640 30 CALL RESIST(2)
01650 At I )wTPNET/fZMASS*ZXLM)
0, 660 VV CI)sVVI*TPNET
01670 VHCl)*VHI*TPNETr0I690Cs PRINTUE O ALL SUBSEQUEN4T TIME INTERVALS

01120 PIT96. TIME

01740 G@Te 6
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PROGRAM ARCHING (CONTINUF5)

u,?so It TIMEw TIME# DELTA
03760 T(I)-TIME
01770 A(I)-A(I-1)
01780 CALL FORCE(3)
01790 PEX(I)sPEXT
01800 IF(KWALL.EO.3)GeTe 10

01810 IFCKRF.E0.0)GOTC 3
01820 CALL FILL(PI47.3)
01830 FIN(I)-PINT
01840 TPNET-AREAN(PEXT-PI4T)
03850 0070 2
01860 3 TP4ETuAREA*PE1XT
03190 GOT@ e
01880 t0 CALL FILL(PINT&3)
01890 PINCIIePINT
01,00 TPNETOAREASP14T
03930 2 PN(I)uTPNET/AREA
01920 00 8 JJs3.30
01930 YCI)aY(I-13).DELTA.VCI-3).OELTASDELTA*CA(I- 3) 3..ACI) /6.)
03940 CALL RESIST(2)
03950 QTsQ*AREA
03960 4 ANEWmCTPNET-QT) /CZMASS*ZKLM)
01970 ADELTAuANEW-A(I)
03980 A(I)wANEW
03985 IF(ANEW.EQ.0)PRINT&e3985e,TINETP4ET.OTZMASS.ZKLM.Y(I),ACI-3)
03990 IF(ASS(ADELTA/AdEW).LT.0.01)GOTP 9
02000 8 CONTINUE
02030 ACI)aANEW-ADELTA/2.0
02020 3dRITE(3.80)TI94E#PF*ACI).Y(I)
02030 9 CONTINUE
02040 Y(I)UT(11)*DELTAVCI1)*DfL.TAODELTA*(A(1.3)13.*ACI)16.)
02050 VCI)SVCI-3).DELTAeCACI).ACI-3))/2.0
02060 VVCI)*VVI*TPNET*VV2*QT
02070 VH(I)aVHI*TPNETOVH209T
02080 IF(VV(I).GT.VFAIL)GOTO 7
02090CC
02100CC CHECK( FOR MAX10L4U DLFLECTION OR FAILURE OF WALL
023 IOCe IF MAXINUR DEFLECTION REACHED. WALL DID NO6T FAIL
Ce120 IF(YCI).LE.Y(I-1).AI4D.P-dCI).LE.PN(1l ))CC18 6

02130 IFCYCI).LT.0)GSTP 6
02340 IF(TIN4E-DELAY.GE.0.010)DELTARO.002
02350 IF(YCI).LT.YU)Gt'TO 1
02160 IFCTIME-DELAY.GE.0.020)OELTAUO.005
02170 IFCTIME-OELAY.GE-.3. 00)DELTAUO.*
02380 IFCTIKE-DELAY.GE.0.500)DELTA30.L
02190C IF FAILURE DEFLECTION REACH4ED* WALL FAILED

012200 IFCY(I..GE.YF'AIL)GOTE' 7
02230 GOT@ I
02220C
02230CI INTERVAL HALV14G PROCEDURE TO DETERM:4E LOAD CAUSING INCIPIENT

00240C: COLLAPSE FOR CASES WHERE DESIRED

00250C: WALL DID NOT FAIL - SET PFMIN TO PF
02260 6 CONTINUE
02270 IFCHtRkND.EQ.3)GPTO 3cý
02?280 IF(KINC.EO.0)GfTf 38
02290 36 PFSIN*PF
02300 IFCPFNAX.G *0)rPTS 17
02310 PFo2.OePF
012320 0979 20
02330Cb WALL FAILED -SET PFt4AX Tf PF
00340 1 CONTINUE
02350 TIMECmTINE
02360 IF(KRAND.EQ.3)GflT@ 37
02370 IF(KINC.EQ.0)GOTO 38
02380 37 P3'NAI~PF
02!390Ct CHECK TO SEE IF LOAD RANGE IS WITHIN DESIRED ACCURACY
02400 t7 tF(CPFNAX.PFMI,)1)iPFI4IN.GT.0.01)GOTO 16

02430 IFCIKRAND.NE.3)GeT@ 18
02420 CALL RANDVM(3)
02430 GOT@ 34
02440CC
02450CC OUJTPUT DATA INCLUDES THF MAXtIMM DEFLECTION A14D TIME OFp
02460CC OCCURANCE FOR A NmN-FAILING WALL OR THE TIME AND VELOCITY

02470CC AT COL.LAPSE FOR A FAILING WALL. @PTIONAL OUTPUT IS THF
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PR05RAM ARCHING (CONTINUED)

Ge480C3 ENIIRE BEHAVIOR TIML.I4ISTORY OF THE WALL-

OeS00C, IJTPUT LOAD DATA
02530 to CALL FORCEa4
01520C
02530Ct OUTPUT FINMA RESULTS
OP540 IF(Y(i ).LT.YFA:'L)WRITE:(3.70)YcI 2,7(1)
02550 IFCYCI ).GE. YFAIL)WRITE( 1.71 )TC I).V(I)
0e560C
Oe5iOCs CHFCK TO SEE IF ENTIRE TIME-HISTORY OF WALL IS DESIRED

01580 WRITEC 3.72)
01590 REAIC.M
01600 IF(M.EQ.0)GOTO 2S
01620 IFCKIIALL.EQ.t)GOTS 32
01630 IF(KRFr.EQ.O)GOPTO 26
C9640 WRITE(1.75)(T(J).PEX(Jb*PIN(J).PP4(J).Y(J),VVCJ).VNCJ),J33 1)

03650 SOTO 25
01660 26 WRITE t.* 6uT(J.#PEX(JA(J). VCJ2DY(J).VVCJ).VH(J).Ju3. I)
(1670 ogrTe 25
OEM8 32 WRITECI.76)CTCJ),PIN(J).A(J).V(J).Y(J).VV(J).VHCJ).J33.I)
02190 25 WRITEC 1.77)
02700 GOT@ 5
017 0C
01790 67 FORATC/.INPUT TITLE*..)
01730 68 FORMATCAS9)
011 40 70 F9RMAT(,fsWALL DID NOT FAIL -MAX. DEFLECTION @F*Fr6.2
01750. 0 IN. REACHED ATOF7.3,* SEC*)
027 60 731 FWIRMTCiAWALL FAILED AT.,F7.3o* SEC (FINAL VELOCITY u

0177 0# rf.2* IN. 'SEC)*)
01760 72 FORMATC *IS MI~E HISTORY Or WALL DESIRE~D (YES81. NNO0)0,t)
01600 7S5 FOMMTC/, ISXr*PRESSURE 04 WALL*^. TImE EXTERIOR
02610. *INTElItP~i NET DISPLACEMENT VV VH'I
01620. (F6.3p3Fl0.3#F32.dF33.0.F8.0))
01630 76 FSORMAT(,** TIME PRESSURE ACC.ELERATII4 VELOCITY
01640 O-DI SPLACEIIENT VV VHS.'ý
0165o. (F6.3.F9.3.F12. 3,F32.2.!'12.4.1t3.0,FS.0))
01660 77 FORMAT(///,.7C0-----------*))
01670 30 FORMAT(loACCELERATISGI NIT CINVERGING AT TIN4E &.,Pr6.3.
Den 0130 SEC (Pr s*.F7.3.* PSI)..'. AM1 SET EQUAL TO
01690. F6.1.0 tAVO 8K' LAST 2 ITERATIONS)*/* YcI) as.
01900. F6.4.0 IN.*)
01930 e5 r@RMAT(IOINPUT KWALL(OuEXT. 3.INT).KINC.LDTYPE.KRF.*KRAND*.
029920+ sCIuRMND00)
02930 66 FORMATC/OINPUT DELAY TIME (MSEC) TO INITIAL LOADING OF..
01940+ 0 INTERIOR WALL*pf)
DO#SOC
01960 999 STOP
01970 END
10000 SUBROUTINE FORCECIENTRY)
30't30C THIS SUEROUTINE INPUTS THE LIAD PARA"ETERS AND0 DETERMINES
10020C THE LOAD AT A GIVEN TIME FOR THE FOLLOWiING LOAD TYPES:
10030C I. IDEALIZED BLAST LOAD (FRONT OR SIDE FACE)
10080C
10090 CIMMN4 YCO~ 30YU& YFAILv GoQUP AREA& ZMASS# ZKLM, VH3. VM2. VVI. VV2
10100 C81MIN KWALL.KIN*C*KRF*XRANDP Is ICASE. FU. VFAIL; PR. PPMEM. FOY
30110 COMMON FDC.D(4).LDTYPE.P.PR. PSO.P00. PC.TC.TO.PO.TIME.LL. S
303 40C
10150 GfTOCIOOv200.300. 4). IENTRY
101 60C
1O17OC INPUT LOAD PARAMETERS
30390 100 IF(KRAND.EQ.0)GOTO 102
30192 WmlODO S P&.14.7 3 Cfnlt20.' LOCal
10194 RETURN
30396 102 PRINT 600
10200 READ*W*P@.C~oLOC*S
10210 IFCLOC.EQ.1)Gf78 105
10220 PRINT 605
10130 READ#ZLIE4.CD
10240 105 IF(KINC.EQ.I)RETURN
30250 PRIMT 630
10260 READ.P5.m
10tl0 PRU1.0osPSO.7.0ePO.4.0.PSO)/C7.0ePo.psa)
10280 GOTO 235

85



PROGRAM ARCHING (CONTINUED) FRGVNPA(PESR

100200 GOTS(205*210),LSC
10020S PSO. (PR. 14.00P.*SQRTC 196.00P6.PS.196.O.PSOPR.PROPR)), 16.0

11050 0670 215
11060 210 PS~aPR
11070 215 PD~s2.5*PSO*F~S4/(7.O.PP#PS0)
11080 U.CSSQRTI1.O.6.OOPSen/7.0.P,))
11090 T0.W000.3333/(2.2399.o. IS6O*PSP)
11100 GOTS(220.225)*LDC
11110 220 TCo3.OoS/U
11120 PCuPSO(1I-TC/TO)OEAP(-TCflO,.PDPOdI-TC/TO,..20ýXPC-2.TC/TO,
11130 C00.1.
11140 RETURN
11150 225 TAwZLEN AJ
11160 TA2wTA/2.0
1117(1 TA2TOUTA2/T0
11.10 PAuPSOS( -TA2TO)*E31P(-TA2T0).CD0PDOs(l-TA2TU)0020EXP(-2*TA2T0)

11190 RETURN
12000C
12010C CALCULATC '.MlD
12030 300 G@T9(305&310).LeC
12040 30S TTOsTII4E/TO
!2050 1F(TIe4E.GT.TC)GOTO 320
12060 PeFC*(TC.TI.4E)oPR-PC) fTC
*;070 RETURN
i.UB0 310 TT0.(TZNE1-TA2)/TO
12090 IF(TIME.GT.TA)GISTG 320
12100 Pu0 AOTIME/TA
12110 RETURN
12120 320 IF(TTO.GE.1.0)flSTO 330
12130 P.PS0*(1TT0)XEP(..TTO).CD*tP@0(l.TT0)0*20EXPC.2.TTO)
12150 RETURN
12160 330 P.0
.2170 RETU~t1
13000C
13010C PRINT LOAD DATA
13020 4 IF(KINC.EQ.0)GOTO 400
13030 PRINT 640.LDTYPE
13040 GfOT 410
13050 400 PRINT 645.LDTYPE
13060 410 CONTINUE
13070 415 GGT@(420#425).'.OC
13050 420 PRINT 650
13090 G@T@ 430
13100 425 PR1.,JT 655
13110 430 PRINT 66.wep.POCe
13120 IFCKRAi4D.NE.0)RETURN
13130 BOTf(43S.,440).LOC
13140 435 PRINT 665*S.TC*PR
13150 GOTO 44S
13160 440 PRINT 670*ZLEN.TAPPA
13170 445 PRINT 675#UTO*CD*PSS.PDP
13180 RETURN
14000C
14010 600 FORMAT( tOINPUT W.P0.C6.LOf. S*D 3
14020 605 FOHMATCdAINPUT LoCE10st)
14060 630 FORMAT(/*INPUT PSOO.t)
1.070 640 FORAT( /sOLD CAUS14G tCIPIENT FAILUR~E .~AS FS..LPWSIO*
14071 /45X,*LfAD TYPE NUe4BERO. 12)
14060 645 FORMAT( /*PROPERTIES OF LOAD ACTING ON WALL ARE AS FOSLISESO
140814 I. SXOLSAD TYPE NLD4BERO. 12)
14090 650 FOMSAT(8X.0(FRONT FACE)*)
14100 655 FORMATC8X.O(SIDE FACE)*)
14110 660 FORMAT(10Xv*W o.FB.7.1. KT PS m*#F6.2#0 PSI CP *0.

14111* F7.1,0 FPS*)
14120 665 F~lAT(l0X.0S u*,F6.1,0 FT TC a.F.6.3.0 SEC PR so,
14121. F7.3.0 PSI*)
14130 670 FUSIAT(I0X.OL m*0F6.I.0 FT TA -*.F6.3#s SEC PA a*,
14131^ 77.3.0 PSI*)
14140 675 F@RMAT(I0X,*U -**F7.1#0 FPS TO -O.FS.3.6 SEC C so
141410 F5.l./.SXj.*PSO 00, F7.3,0 PSI P~k. a*0.77.3&0 PSI*)
15000 ED4
20000 SUBROUTINE FILLCP3*IIT4TRY)
2IOIOC$ ClIPUTES AVERAGE AIR PRESiURE IN ROOM DUE TO BLAST WAVE
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[ PROGRAM ARCHING (CONTINUED)

20020Cs INCIOE:4T NEAD-04 UPON FR64T WALL.
2D030C
2D040 COMMON T(100).YU.YFAIL.Q.QU.AREA.ZMASS.ZXLM.143. IV. 2.VV1VV2
20060 COWSM KWALL.K INC* KRFPKRAN0. I1 I*ICASE# FU. VFAIL* VrRv FPN. FM# FDY
20070 C&"94 FODC. D(4) .LDTYPE. PEXTs PR. FSf.PDO. PC, TC. TO,.Pea TI4t. L. S
20080 DIMEN)SION AA(S.2).MN(S)
2D090 LOGICAL. L3.L2.L3
23D00 3OTO(I30.33.3).IENrRY
2D310 10 PRIN4T ?00
20115 RHOOaO.076 I Lls.FALSE.
20120 READ.N41N.V3
2D125 ATsOS AFRV4TsOS ASIOC.0
20130 DO IS let.84WhIN
90 140 PRINT 710.3
2DI50 READAA(3I*)sNN4(3~pAAC1.2)
20160 AA(I.2)sAA(I.2)33000.0
2DI63 ATuAT+AA(1. I)
2D362 MsNN(1)3 GOTCCI2.14.34)#0M
20163 32 A@R4TuAFRS'iT*AA(3.3)
20164 GOTO 15
20365 14 ASIDE*AS3DE*AA(1.3)
2D370 18 CONxTINU
20175 AFRUGiT*A7RINT/ATS ASID~sASIDE/AT
20380 700 FORMAT(/*INPUT NdWIN AND ROINq VOLUME (CF)e.')
WR2O0 730 FO~mATC/.3NIPUT AREA CSQ FT).LOCATION COE It DELAYCHSEC)o
202304, 0 FPR W1NDOW*12.9)
20230 0.1.4 S 02a1./0 S G3*1.-G2 S G4.2./G3 S 05.0~.3
20240 G06.2.*0/GS I G7*CG-1.) 45
20250 PPRs.3912
20260 CoSQIRT:GoP6.32.0144. /RHOS)
2027 0 TAUw2.$(V300d3./3.))/C
20280 *4STEPm4
2D290 OTsTAIJMSTEP
2033r0 RETURN
2D3310C
2D320 13 P3S.Pf
2D330 TT*O.S TOW0.
90340 II4S3b0R)40
8)350 L2m.FALSE. S L3a.FALSE.
20360 RETURN4
20370C
20330 It IFPL3)GOIS 52
20365 IF(L2.A.L3)GO1O 9
20390 52 0"TwCT1ME-Tl).0.5
20395 ISTSP.2
2D400 53 IlrC0DT.LT.DT,.1PTP 51
2D430 50 ODTo.0.500T
20A15 tSTONu2*3STOP
20420 GO TO 53
2D430 5t COTINUE
20440 Do 99 1u3.ISTOP
20450 TT*TO.1000T
8D460 IF(TT.GT.TO)Ge TO 99
204?70 O~sO. S ~W.0. S N~i.0
2)480 DO 500 mI(..NWIN
20490 MoNNgV, S DLY.AA(K.2).0.000001
20500 I7(0LY.GC.TT)GS TS 500
20510 G@Tf135&36m36).94
80520 15 CD)FOI.0
8)530 IF(TT-TC,20#20#21
OD540 20 P33u(TC-TT)*(PR-PC)/T4CPC
20550 P'3aP33.Pt
20560 GO TO 30
2057 0 36 a7.-0.4
2D600 21 RwTT/TO S RRw1.-R
8D610 PO9PDS$RRoRRSCXPC-9.oR)
8)620 PSmPSO%.RRoEXP(-R)
P0630 P3 o3.PSCDF*PD
20640 Pu.spit4pe
2)6S3 30 3MO3uRH@S*((P31f4fI)*G2)
20660 ZP(P13-P3f)36,36.37
20670 36 JSIGNt--3
20680 L2w-TRUC.
20770 303 P2*Pl3
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PROGRAM ARCHING (C0NT:'%JEo)

20780 RH02*CP2/P3@)s.G2).RHO03[207 90 XsP3e/3iHC3g
20800 GO T3 38
20810 37 JSIGN%.1
20820 306 P2a!*,eoPit
20830 RHHS2uCP2/P33e.G2.NHSai
9lD6.;0 1A.P3/RHeI
20bS0 3B U22xrt4*A-P2A1HO2e032.*34a.
20560 ZPCU2C)40.39,39
2087 0 40 PRINT.OU22 4EGATIVE*.U22
20850 STOP
20890 39 U2sSQRTCU22)eJSIGN
20900 DDMsU2SRHNIRAACK. 3)*00T
20910 Dl4*q.0.DDN
20920 WWmWW*PI 3eDDm/lG-*.RNOI)
20930 500 CONTINUE
2D940 P3SuP3@#(G-1.)*WWi/V3
20950 RH03 0-RHS3.6DM /V3
20960 99 CfliI)14UE
OD970 T9*TT
20980 P3aP3O-PO
209a2 IF(TIME.GE.TC)L3*.TRuE.
20983 RETURN
20984 9 R.TIME/TO 3 RRa3.0-R
20965 PD*PDO*RR*RROEXPC-2.0*H)
20986 PS*PS~IORRExP(-R)
209697 P3aPS*PDO(AFRffiT-0.4*ASIDE)
20990 999 RETURNO
21020 END
30000 SUBORUTINE RESIST (ZENTRY)
30010C

- .30020C ThIS SUBROUTINE 1INPUTS THE REQUIRED DATA ANdD COMPUTES VARIOUS
30030C QUANTITIES USED IN4 THE ANALYSIS OF W.OLLS WITH ONE-WAY ARCHIN4G
30040C (SUprPbT CASE 9) OR TWO-WAY ARCHING (SUPPORT CASE 10)
30050C
30060 CIMON YC 300). Y!ie YPAIL. Qo QU. AREA, LP4ASS* ZXLM, VHIIs V142. VV). VV2
30080 COMIN KWALL#KINC#KnF.KRAND. '.. CASE. FUi. VFAIL. PR. rPM*EM. FOY
3D09r- fS4MIN PC. 0c4.3..DTYPE& PEXT. PP. PSG. POO# PC. TC. TO. P0. TIME.L. S
.300Sv5 CO"ON /RAND/ TIMEC*IWALL
301103 C
30120 GOTe(I.99#2).IENTRY
301 25C
30130C INPUT WALL DATA
3D)40 I PAWN 60
301S0 READ. ZLV# Z0H. TW TFLG. EN. PPM. ! CASE. ZLVW* ZLHW, GPDMA
303160C
3DI70C DETERMINE VALUES OF VAR: SU. CONSVATS
30175 IWALLm2
30180 ZL2eZLV/2.0
30190 AtIAL...ZLV6ZLH
:0200 AWItI.ZLA.WOZLHW
30210 AREA. AWALL-AWIN
30220 ZMASS.GAMMA.AREA.TW/(386.07.3728.0)
30230 RAT) OOZLV/ZL34
30240 IF(ICASE.Eg.9)RATIO.0
30250 BETAs0.50S(SRT(3.0.RATIO..2.RAfI3.e4) RA710002)
30260 b(LPmUC?.0-2.0.9ETA) /C3.0-2.0.SETA)
30270 VV3.BETA/6.0
30280 VV2wBETA/3.0
30290 VH2.c3.0-4.OeBETAS.02/32.0e(2.0-3.o*ERTA))
30300 V.43u(3.0-BETA)/2.0-VH2
3C310 ELDsS2RT(ZL2eLL2*TW*TW)
30320 EP-v (ZLD- ZL2) /ZLD
30340 C2-ý2.0- 4. OOBf:TA
3D330 C3wO
30360 IP(RATIO.EQ.0)GSTO 9
30370 C3u4.0.SETA*RATIGO.2/BETA
30380 9 CONiTINUE
30390 C4u32.0/(ZLV*ZLVe(3.O-2.0.6ETA))
30400 YFAIL.Tw
3DA10C
30420C DETERMINE MqODIFICATION PACTOR FOR WALL WITH WINDOSS
3D430C
30440 QMULT&3.0
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30450 IF(AWIN.NE.0)CALL WINDOW QHtLL'I. LVDZLHD ZLW. ZLHW.AtiIN.
30460* AW4LL* RATIO SI CASE)
3D470OC
30450C OUTPUT WALL PROPERTIES
30490 PRINT 62. I CASE. ZLV* ZLH. RATIO. TWs EM. FPM, GAMM'A# TFLG. Z%.VWo
30500. lLHV.QMULT
30510 RETURN
30520C
30530 2 YUxTW4FPM/tEN.EPSM)
3D1,40 TFLG2a2.OeTFLG
30iso I~rtT9,LO.4E.0)GeTO I
3DS60C
3DS70C SOLID MASONRY WALL
30580 5 ZMUO.-25eFPA4*('-YU..02
30590 ClsO. SZN4U.YU'FwC TW-YU)..33~.u1.
30600 GOT# 4
30410C
30620C HOLLOW MASONRY 1141f WALL
30630 3 Y2*TW-2.0*TFLG
30640 IFIYU.LT.Y2)GOTO 6
3116$CC YU.1'2 -- TRZAT WALL AS SILID WALL
30660 TFL.82m01 OSTS 5
30670 6 PfLgoTPM*TFLG
306840 TWFsTW-TFLG
30690 Z04i.JPFLGS(TWF-YU)
310700 zpM2UPFLG*TlPLG
30710 C60O.5*(ZM4UOYU.PFLGO(Tw -YU)e02)
30720 C7*C&*FPMOTTLG*03/6.0
30730 4 QIJB.8.0ZNU/CZLVSZLV)
30740 RETURN.
307 SOC
30760 60 FORMATI /10IMPUT LV. LII TW* TPLO. EM. FPM4 tCASE. LVW.LHWP GAMMA)
30770 62 FOMqAT(/^PROPERTIE5SF Or REINFORCED MASONRY WALL (ARC-ING)
3077 5. -- SUPPIRT TYPE N6.0sl3o
30760' 4#6A.*LV ue.F6. I.' INCHES.. 6Xse'.N a**P6.1*
30790* 0 INCHES RATIO **oT6.3. /6X,O1W 80.P5.I.. INCHES*-
30600' 7X3 OEX me.FIOIt.o PSI 1111 noFS.2*0 PSIO./#3X.
30310' 0CAKINA ue.P6.I.0 PCF*,7Xo*TFrLG w*eF6.3&* INCHES*-..
301120# SX**LVW sear6.1.$ INCHES$.SX.OLHW w*o.P6.1.. INCHE4S*&
30630,p SX*.QMIA.T uo.F6.3)
JD6S3C
3064C DETEtRAINL T14F REVITA4CE FOR THE WALL AT A DEFLECTION OF Y(I)
30560 99 IF(YCI).GT.Y0)GST9 100
30670CC
30380C DEFLECTI ON OF WALL LESS THAN YU
30390 ZMCuY(I)ozMU/'IU
30900 ZMAVG*O.5.ZPNC
30910 6675g 130
30920C
30930C DEFLECTI ON IF WALL GREATER THAN YU
30940 100 ITCTFLG2.NE.0)GTOS 110
30950 ZMCe0.259FPM$(TW-Y(I))**2

30970 6676 130

30990C 14f.LLO MASONRY UNIlT WALL -- DEFLECTION LESS THAN Y2
'1000 110 IF(Y(I).GT.Y2)t3SlO 120
41010 ZMCwPFLG.(TWF-Y(I))
31020 ZAA1~aCC6-0.S.PFrLG*(TWF-YdI))..2)/'cI)
3103q G VTS 130
31040C
31050C HGLLOW MASONRY UNIlT WALL -- DEFLECTION GREATER THAN Y2
31060 120 ZMCwO.25sPPM*CTW-Y(I))se2
31070 Z14AV~o(C7- CTW-Y(I)ea92/IL.0),Y( 1)
31060 GOTP 130
31090C
31100C C04PUTE TOTAL RESISTANCE IF WALL
31110 130 GnC40(C2*ZNC.C3*Z$4AVG)*Qftj.T
31190C IF DEFLECTION IS GREATER TV,-4 WALL THICKNESS. RESISTANCE a 0
31130 IF(YCI).GT.TW)QwIE-I0
31140 RETURN

60000 allBROUTINE WINDOWCQNLLT. ZL V.3K ZLVWZLNV.AWIN.AWALL. R.ICASE)
60010C

89



PROGRAM ARCHING (CONTINUED)

60020Ct THIS SUBROUTINE DETE3"'TJES THE STRUClURAL
60030Cs MODIFICATION FACTOR FOR WALLS WITH WINDOWS
60035 IF(ICASE.GT.4.AND.ICASE.N4E.10)GOTO 320
60040 RWWSaZLVW/ZLV
60050 RWWLuZLHWJ/ZLH
60060 RAREAsAWIN /AWALL
60070 IFCR.LE.1.500OT0 300
60060 IF(RWWS.GT.0.7)GOTO 300
60090 IFCRWWL.LT.0.5)GOTO 300
60!00 IFCRWWS.Eg.RWIIL)GOTO 300
603 0C
60120C: CASE WHERE LV/LH Ps I.$* LVW/4V -cc 0.7, AND LHWA.H 3-m 0.5
60130C: (OUT LVW/LV NOT EQUAL TO LHWILH)
60140 OMULT:-5.85461- 32. 6644*RAREr,.4. 39662*RWWS.0.84543*RWWL
60350+ -0.223*R- 1.07269*CZLVW/ZLHN)**0.9.,6.S99A2*EXP(RAREA)
60160 GOTO 315
601 70C
6O:80Cs CASE WHERE ONE ER MORE OF ABOVE CONDITIONS IS NOT MET
60 90 300 QMI.LTfO.62022-2.23415sRAREA**CRWWL*q4)-0.79461*RWWL**2
60200. -2.27 663*RWWL.0. 62522*RW3.L/RAREA.*0.3
60210. *2. 63043*EXPCRAREA)-0.09268*RWWS
60220 315 CONTINUE

60230 RETURN
60240C
60250C ONE-WAY ACTION WALLS
A0260 320 ON3LTuCAWALL-ZLV.ZLHW)/CAWAL!.-AW N)
6OL170 RETURN
60280 END
70000 SUBROUTINE RANDOM (IENTRY)
70010C THIS SUBROUTINE !NPUTS M4EAN AND STANDARD DEVIATIONS FOR RAN40C1
70020C VARIABLESs GENERATES RANDOM VALUESs AND CONTROL.S REQUIRED
70030C NUMIBER SF CASES TO BE RU~s AND OUTPUTS FINAL RESULTS AND SUM4MARY
70040C
70050 COMMON Y( 300). YU, YFAIL Q. QUa AREA. ZMASS. ZV.LMVH1. VH2. VV1 *VV2
70060 COMMON KWALL# K INC* KRF KRANI o. I, CASE* FU* WFAIl.. FR. FPM. EM. FOY
70070 COMMON FtOC.D(4),LDTYPEPEXT. P?,PsO.PDS.PC.TC TO. PSTtME.L. S
70080 COMMON IRAND/ TIMECsIWALL
70090 DIMENSION CH125(?)rCMI975C7)*1l5lT(?)

70110C VALUE~S FOR 97.51 (Fft19s24s29#34#39&A4#49)
70120 DATA CH125/.4688&..567*..533,.5825,.606'5..6267..6440,f
70130 DATA CN1975/1.7295.3.6402.t.5766.I.5264.I&.4903,1.4591,1.4331/
70140 DATA TDIST/2.0'~332.064,2.045,2.032,2.G22.2.016.2.010,
70150CC
70160 GOTcS.S*0#70.#IENTRY
70170 5 31DUMYwXNORM(-I.Os0.Os1.0)
70180C INITIALIZE RAND04 NUMBER GENEkATOR
70190 PRINT. /,*INPUT NRANDS,
70200 READ#NRAND
70210 DO 47 I-l.NRAND
70220 XDU~MfYm)WORMI(0.0s,0.0*1.0)
70230 47 CONTINUE
70240 INDEX&CS SPSS.OS SSPSO-0
70250 ICHECKv2O
70260C
70270C INPUT MEAN AND STANDARD DEVIATION FOR RANDOM VARIABLES
70280 PRINT 67
7029 0 READ, 3qEAN, SSD
70300 GSTOC3C.20).IWALL
70310C IJ4REINF&RCED WALLS WITHOUT ARCH:NG
70320 30 PRINT 84
70330 READ. FRMEAN* FRSD
70340 PRINT 94
703S0 RETURN
70360C Lt4REINFORCED WALLS WITH ARCHING

'a70370 20 PRINT 85
70380 READ.- FPMMEANa FPMSD
70390 PRINT 95
70400 RETURN
70460CC
70470C GENERATE RANDON VALUES
70480 50 GOTSC52*54)@IWALL
70490 52 FRmXN9RMl(0.0.FRMEANFRSD)
70500 IF(FR.LE.0)GOTO 52

90



PROGRAM ARCHING (CONTINUED)

70510 SOTO 58
70520 54 FIP.M•J1l(0.0OPrPM'EAN#FPNSD)
70530 Ir(FPN.LE.Q)GOT9 54
70540 55 ALPHAuXN9RMI(O.O,.O.O.3)
70550 IT (ALP.4A.LT. O. 4. eR. ALPHA. GT. 1. 6)GOTS 55
70555 EM IOO&*.O*ALPHAOFPM
70585 58 IF(SMEAN.EQ.O)G3TO 65
70590 60 SuiLa4M1(0.0,#4EAfM SSD)
"70600 IFCS.LE.O)0STS 60
70610 65 INDEXmINDEX.I
70620 RETURN
70630C SUN VALUES O ?SO AND P5002 FOR USE IN STATISTICAL ANALYSIS
70640 70 SPSwSPS.P!O
70650 SSPSG1SSPSG.PSPPSO
7040C
70670C OUTPUT FINAL RESILTS
70680 G00T@(72#7 4), IWALL
70690 72 PRINT 90# FR. SoPSO$ TIMEC
70700 GITs so
70710 74 PRINT 93.FPN•M.vSaPSR.IO4EC
70720 0G 61 80
70740 80 IF(INDEX.LT.ICHECK)RETURN
707 SOC
70760C DETERMINE MEAN* STANDARD DEVIATION. AND STANDARD ERROR FOR PSI?
70770 ZNONINDEX
70780 ZMEANwSPS/ZN9I
70190 SD,$RTC(SSPSI,-ZNOZMEAN.ZM EAN :-LNO)
70800 STDERR*SD/(SQRT(ZN--I))
70810C CHECK IF MAXIMUM OF 50 Ps. SAMPLES IWITAWNID
70820 IF(IrDEX.EQ.50)0OTO 62
70830C CHECK IF 952 CONFIDENCE INTERVAL FIR MEAN PSP VALUE 1S
"70840 IF(STDERR$TDIST(CINDEX-1S)31) 67TMEAN.GT.0 iC)GOTR 61
70950C

70860C CONFIDENCE INTERVAL IS WIT1Irl 102 -- DETERMINE UPPER LIMIT #F
70670C 951 CONFIDENCE INTERVAL FOR STANDARD DEVIATION
70580C PRSASBILITY VALUE AND ITS 951 CONFIOENCE INTERVAL UPPER LIMIT
70890 62 SDU.SD/(SQRT(CHI2SC(INDEX-1S),/5)))
70900C CHECK IF MAX14UN WI 50 PSM SAMPLES OBTAINED
70910 ItFIrL'CX.ZQ.50)G0T9 53
70920C CHECK IF UPPFR VALUF O 95 CN4FIDENCE INTERVAL FIR STANDARD
70930C DEVIATION IS WITPHIN 0.tOMEAN OF THE STANDARD DEVIATI1N
70940 IF(((CDU-SD),ZMEAN).GT.O.1o)GOOT 61

S70950c
70960C 951 CONFIDENCE INTRVAL IS WITHIN 102 FOR BOTH MEAN AND 902
7097DC PROBAUILITY VALUE -- THEREFORE SUFFICIENT SAMPLES SSTAI'ED
70980C DETERMINE ;52 CONFIDENCE INTERVALS FOR MEAN. STANDARD DEVIATION
70990.
71000C AND 102 AND 902 PROBABILITY VALUES
71010 53 ZMEANILZMEM-SnlERR*TDIST((INOEX-IS)/3)
71020 ZNEANUUZMEAN*STD.tR.TDDI STC((INDEX- 15) /5)
71030 SDLeSD/(SQRT(CHI975( ( INDEX- IS) A;)) )
71040 PI OaZMEAN-1.2*2*S
71050 PIOLuZNMEAN 1.2820SU
71060 POUMZMEANM-1.282*SDL
71070 P9O0ZMEAM*I.282*S$
71010 P9OLeZNN•M .* 282*SDL
71090 P90ZMEAM#Il.22*SD
71100 PgoueZNEAN31.28250DU
71110 P90ouRMEAN1.32820SDU
71120C

71130C OUTPUT STATISTICAL PARAMETERS r INCIPIENT COLLAPSE PRESSURE
71140 PRINT 100#ZMEAN&ZMEANLZNEANU& SD. SOL* SDUt PIO FIOL. PIOU6
7113.04 P90#P.OL. POU
71140 PRINT 10t•INDtXZSTDERR
71170 GOT$ 999
71180C

71190C 951 CONFIDENCE INTERVAL IS NOT WITHIN 101 FIR BOTH "CAN AND 90
713003
71810C VALUES -- THEREFORE ITAIM 5 ADDITIONAL SAMPLES
71320 61 ICHECSKICNECK*5
7130 RETURN
71240C
71330 64 FORqAT(0,INPUT M4EAN AND STANDARD DEVIATION FIR "t•,ft)
71260 85 FOmrATC /*INPUT MEAN AND STANDARD DEVIATION FOR F*'1 . v)
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11280 87 FO0I44ATC/*INPUT MEAN AND STANDARD DEVIATION FOR Ss..)
71290 90 FOIRqATCF9.2*Fl1.2.FIO.2#FI14.3)
7 1300 91 FOF4qAT(P9.1.Fl5.1.F12.2,F10.2,FL4.3)
71320 94 F ORMA-&/,'h5X..1Rt..IOX,***.,X,.PS2*,6X.*COLLAPSE TIME*)

f71330 95 F0F4AT("/*',SL *FPM*, lIX.*EM*, I2X,.SA.8X,*PSCo.. X.
71340. *COL.LAPSE TIME*)
71360 100 FrtC4ATC//,411X.*STATISTICAL PROPERTIES OF INCIPIENT PSO..
71370. //.39X,*95% CONFIDENCE LIMITS*, /#7X#*ITEM*. taX.
71360+ *VALUE ."vWER 1JP9'R#. /1, MFAN*&P29.2&
713T0' 2F12.2#.//P* STANDARD DEVIATJ.'d..PIS.2#2F12.2#//.
714004 * 102 PROBABILITY VALUE*#3'F12.2. //
"71410+ o 902 PROBABILITY $JALUEs.3t'12.2)
71420 105 FORMATC/,.SX#*NL24BER OF OBSERVATIONS 1.3. /o SX.
71430+ *STANDARD ERROR **,FS.2)
71440C
7450 999 STOP$ END
71460 FUNICTION )WOR41(XpAaB)
71470 IFCX)10*20.20
71480 f0 XOuRANFC-1.0)
71490 20 XlwRANF(0.0)
71500 X2mRANFf0.0)
71513 YUSQRT(-2.0*ALOG(XI))*(CeS(6.283154*X2)) A

71520 X(NOONI.A#Y*B
71530 RETURN4
71540 END

ADDITION 10 PROGRAM AIRC14ING TO IN4CLUDE LOAD TYPES 2 THROUGH St

10040C 2. TRINGULAR LOAD
1005OC 3. STEP PULSE
10060C 4. URS SHOCK TUNNEL LOAD)
10070C S. ARB~ITRARY LOAD SHAPE
10120 D1IMENSION TTC2O).-PP(2O)
I0150 GOTfO1&.2,3#4)#IENTRY

10190 1 GOTOCZOO*110.ll0.120.130).LDTYPE

10290 110 PRINT 610

10300 RA*RT

D039 120 PRINTP615

130120 IF(PP().EGT.PMA)PMAXPP(
10350 PINT 630P2)PP1
10460 TX'T(2)-T(1

10470 RETURN

12030 230 PSPRIN 2
10210 RETURON*(Tý)PPJo2*1PIT
110 200 FATOaCTOR.RP
1010 GOTSC-g-)GT 150
10120 PMATPPRN
10030 3DOT 1 0.4.3030 . 380).LDTYP
IP0I60 340 IFCTIN)-GTR)4.P3dS.34SPCJ

104200 RETURN

32210 230 P1wRTIET343530
112.20 347 PMP5BT.IE/T~

1192 2&0FACT Re W 92

-ig GOT@- ISO~' J---

½7 ~ ~ 1123 RETURN - _
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12230 RETURN
12240 350 PaO
12250 RETURN

-'12260 46O IF(TIME-TR)342*362#362
12270 362 IF(TIME-7O)36d.364#350
12280 364 PaPSO
12290 RETURN
12300 IF(TIME-Th)342#372#372
12310 372 IF(TIME-TI)364*364#37a
12320 374 IF(TtME-TC)376#376#35O
12330 376 PxPS@*(TO-TIME)*(lC-T3)

3 23;0 RETURN
12350 380 IF(TIME.LE.TT(JJ.3))GeT@ 385
32360 JJwJJ#3
12370 PXuPPUJJ I )-PP(Ji)
12380 TXOTTCJJ43 )-TT(JJ)
12390 GOTO 350
32400 385 PSPACTSR.(PP(JJ).(TIME-TTCJJ) )*PX/TX)
12410 RETURN
13060 430 GSTS(43S. 450, 450. 460. 470).LDTYPE
13190 450 PRINT 680*TR#TO&PSB
13200 RETURN
33210 460 PRINT 685&TR*T3.TO*PSO
33220 RETURN
13230 470 00 480 Ja1.NPOINT
1 3240 P&FACTSR*PP( J)
13250 480 PRINT 690#TT(J)*P
33260 RETUR4
14030 630 FORNAT(-FINPUT TR#TOOet)
14040 63S FfRNAT(/.*INPUT TR*TI*TOO.')
1 4050 620 FOR$4AT(/.*INPUT NUMBER OF LOAD POINTS AN4D THE TIME AND *
340514 *PRESSURE AT EACH POINT*)
34150 680 FOiRMAT(/I30X*TR u**.F6.3.* SEC TO s**F6.3#* SEC PS. O
341514 F7.3#0 PSI*)
14160 665 f6RNAT(/~uX#0T~r w4,16.3.4* SEC TI -.4.16.3,4 SEC TO no*
34163. F6.3#0 SEC4.i.#9X*SPSO u4.F7.3*0 PSI*)
34370 690 FORNAT(F135.3#F322)
1 4180 695 FORWAT(/30X#*TINE PRESSURE*)
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RCWALL

Reinforced Concrete Wall

S.P5



PROGRAM RCWALL

00100 PRO~GRAM4 RCWALLI CIIPUTPOUTPUT)
00105 CALL RETRC7I4RCWALL2*7'4RCWALL2)
0011OCC THIS PORT04O' F THE PROGRAM 1'4PUTS THE REWUIRED WALL. A40 LOAD
OOIISCs DATA AI4D NI4TIALIZES CERTA14 PARAIETERS
0020CC
00150 COMMONS .ViJALL..(114C.LDTYPE.I(RF. RA*40.TIME# I.YC 100). go 9j, YIJ. YFAILs
00152+ '.LV*. LH:TW, PV. FP~.FOY. ICASE.I3BARPASC 4).APSC 4). 0(4).ODPC 4). FCC
001 54+. CC# CS R. ALPP ALP2* ARE",* 7.4ASS* QIMtLT. VFAIL. !-(LM. V"I # V42v VVI 0 VV2.
001 56. Wo POPC9#LOC* 1z, !LE4# COPPS3. POO. PRsPEXTj. PC# TC. TO. DELAY.
00155. W1I.RH83.V:I.Ll.AA(q.2).'d'4(8).AFR2ITAS1DEs.G.~.G3.G4.PP2.0T

010sREAD TITLE A14IC C3'4TRIL PARAI4ETERS

00175 PRI'T 67
00180 READ 60].TI~TE
00185 PR1'4T 55
00190 READ* 4WALL*K I '4C&L DTYPE#.4RF.4RA*4 0
00195 C0iAYmO
00200 VFAILmIEIO
00205 67 FORMATC/01'dPUT TIILE&.t)
00210 48 FOR4ATCAS9)
00215 85 FOR4ATC,.k'4PUT 4(WALLCOuEXT,1sIIT).(I'dCL0TYPEA,4RF..(RA4go.
00220. C I aRA'40614)
0022SC
00230C: D ETER'414E WALL PROPERTIES IVd PFNOEI4T OF FOCPFDYs A40D0
0023SC
00240 4 DS S 121.4
00245 ASCI)u0
00250 5 C34TN'UE .
00255C
00260CC * 14PUT AID ECHO WALL All) RE14FORCE4E'4T PROPE.RTIES
00270 PR14? 61S
00275 REA0.?.LV# ZL.4* I W. PVs FPC. FDYP I CASE# LVW* ZL4W.'41RAR
002"0 lF0C21.250FPC
00255 ECus 7 19.OeSQRTCFPC)
00290 ES*29E6
00295 EO(IP=EC/lfl00S ES(IP=ES/1000
00300 R*ZLH/'ZLV
0030S ALPat.O-IRS 0LP2uALP*Al.P
00310 IF(ICASE.LE.A)GaTO 11
0031S Rx01 ALPsOS ALP2-0
00320 It PR1'4T 670
0032" 06 8 121.4
00330 PR14? 625.1
00335 READ.AS(t).OCI).APS(I).OP(t)
00350 II.d.)T33
00355 Gar3C8&Ro.q.8.9.7.7)#ICASE
00360 3 OOT3C9-q.7*6.9s9.9)*ICASE
00365 6 IFCI.EO.3)01T3 9
00370 G3T3 8
00375 7 1-31*
00380 R C34 T I 'JUl
00385 9 C3'ITI'iUE
00 39 0C
0039SC: *~***e*~..**~.*..***..*.
00400C: * OETERII'dV f0EVLCT134 AIdD 491F2'T C21EFFICIEIITS
00405Cl*~e~e0*0e~ee~**.eees.e..
00410C
00415 AWALLuLVfZL-4
00420 AWII.a'LVWOZLHw
00425 AREAmAWALL-AWI'J
00430 ?I4AS~wl50.o.A4REA.TWIc386.07.,72R.0)
00435 "tA.Tzi.O
0044f) I FtAWI'4.'dE.0) CALL Wt106W C01)1LT.rLV.?L'4.7LVW,?LNw.AWI'4.AWALL.
004416 R#ICASE)
0044S PR1 IT 620. 1 CASE- ZL V. !LH. ALP. TW. FPC. EC4 I P. FOY. ES4 I P. PVv
00450. ZLVW-ELHW.O'4ULT
00455 PR1'dT 630
00460 06 110 1.1.4
0046S IF(AS(1).EO.00UTO 11O
00467 PmAS(I)/C12.0*0CI)) 3 PP-.APS(1)*(12.O$DC1))
00470 PR1'4T 640. 1.ASCI ),PP0(1 ).APSCI ).PP.0)P(I)
00475C CHA4GF uJIlTS OF RE1 F3QCEI4FŽT F434 SO-1'../FT TO Q1'.1
00480 A5(1)vAS(I)-'2.0
00485 APS(I)nAPS(1)/12.O
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00490 110 CO4TP4UE
00495 615 C~lR45AT/a t'4PLIT LV.L'I.TW.PV.V .C.FDY. ICASE.LVW.LN W,'d3AR.)
00500 620 F3R4ATWO/PqgPERTIES ;FRE!4FRCEOC34CRETE $ALL~.

00530# 0 LVW u*Fe6.I.. 1'd. LWW1 =**F6-1#* 14- 04LLT 9*. P6.3)
00535 625 FRM4AT(*1'dPUT AS*D#A*S*&D FOR SECTIS'4o.12.9)
00540 630 FOR'4ATI/RE14 0RCE4IE'T VALUES*/* SFCII0'4 AS (P)**
00545* 9Xm*Do8X#*'AS CP*).,8X.500, /.8XC~SO.I'd./FT.).,8X.
005505 0(14.) (SO.I'd./FT.)0,8Xe*Cld..0&)
00555 640 FORN.AT(1 S*Fl31 * e (*.F6. 4o5)*,p9.3. FIO.4e0 (*, P6.4. *)*,F.3)

00560 470 FIRMAT(IH
(10565C
00570C IN4PUT LOAD PARAMETERS
0057t IP'LflTYPE.E1.5,c3T3 25
00575 100 IF(b(RA'dD.EQ.0)GOTO 102
00576 WzI000.0 S P3-14-7 S C3V1320.0 S L32CS
00577 OaTO 106
00578 102 OR1'dT 600
00580 READpW*PO&CO.L9CoS
00545 tF(LOC.EQ.1)GOT6 105
00590 PRt4T 605
00595 REA0oZLE'deCD
00600 105 IPO(KI'C.E0.I)GOT8 106
00605 PRINT 610
00610 READ&PSO
00615 PRa2.05PS5( 7.05P8414.O5PSO)/*C7.05Pa*PS8)
00620 600 FSRMAT(/sI4PUT W.PPO*C.LSC.S*.V)
00625 60S FORMATC/5INPUT LPC0S#v)
00630 610 PF3R4ATC/014PUT PS3'.,)
00635C
00640C0 14JPUT R2334-ILL14G PARAM4ETERS
00645 106 IF(K(RP.EQ.0)GOT' 20
00650 10 PR1'dT 700
00652 81488.0.076 S L12.VALSE.
00655 REA0&NWI4&.V3
00660 ATmOS AFR0l4TuOS ASID0E20
00665 DO 18 tuledWI'4
00670 PR14T 710.1
00675 READ.AACI. 1).1'd(t)aAACI.2)
00680 AACto2)=AACI.2)/1000.0
00665 ATmAT#AA(!. 1)

00690 *44'IdC)S IG3T5C12.14#4l),'4
00695 12 AFRO'dTzAFR3'JTsAA(I.1)

00705 14 ASIDE-ASIDE+AA(I.I)
00710 18 CO'dTZ'UE
00715 AFRO4TxAFRO4TfAT5 ASK DEsASI D-#'AT
00720 700 P3R14ATC/01'4PIJT JW14 A49 R3311 V3LuJ'IE (CF)Oot)
00730 710 P8Rt4AT(/01'JPUJT AREA (SO FT)#L3CATI0'd CODE & OELAY('lSEC)*
007354 F OR W't4&3W*#12.t)
00740 IA21.4 S G2xs.'(; S G3zt.-GP S G4%2./0G3 S G5-G'l1.

4 00750 PP2u.I912
00755 C-S0RT(G05P3f32.01 44./QH3O)
00760 TAUlw2.0CV3e*(j1.3.))C
00770 DTaTAIJ/4.0
0077SC
00780 20 IF(KWALL.EO.O)M~T3 ;tS
007R5 PR14T R6
00790 86 F3R4ATC/e1I4PUT DEL.AY T114F (MSCEC) T3 INIITIAL LOADI14G Op
007954 *I14TER13R WALL*.#)
00800 READoE 0LAY
00805 DELAY-OFLAYl1000.0
00810 P5 CALL CHAIlC(RCW'4LL2)
00815 99 STaP
00820 E-4
00825 SUBROUTt4E W1'd0SW (OIIULT.'XVe 'LbMe LVWb?.LH4WeAWI4eAWALLe ReICASE)
03830C
OCJS35C: THIS sU8FsUT*'4E DETER9'1'dS TH4E STRUCTURAL
00640CS 14201FICATI34 FACTBR F3R WALLS wITH wI'403wS
00842 !PCICASE.OT.4.A'40. 1CASE.IE. 10)037 320



PROGRAM RCWALL (CONTINUED)

00$345 RwwSu?.LVW.".LV
008350 RWWL=ZLHWIZLH
00855 RAREA=AWI 'I/A WALL
00860 IF(R.LE.I.5)(;3Tl 300
008365 IF(RW'IS.AT.n.71' TI 300
00870 IF(RWI&..l.T.0.S)G'3T3 300
0087S IF(VCRWS.E')RWi.)G0TA 300
00880C
09 S5C: CASE WHERE LV/L'4 -~ I.So LV'./LV 4=0.7. A41) LHWlLH ~=0.5
00990CS CB80T LVW.'LV '13T EZ)IJAL T3 LI4W/LH)
0089S ')'4LT*-5.85461. 12. 6644.qAREA.4. 39662*RWWr,.0.84A43s9?WU.
00900' -0.2,^3C.R- I.n726)eC !LVW/ !LHW)..0.9' 6. 59' 42.EXP(RAREA)
00905 (MT3 315
009 I0C
0091SC: CASE W4ERE 34 31R %I3QE IF A93VE C3'4OIT134S IS 43T 'lET
00920 300 DrlILTx0. 62022-2.23415Se8AREA*a(RWWL..4)-0. 79461*RWWL**2
009264 -2. 27663aRWWLO..62522.8W14./RAREA'.00. 3
00930' '2. 63043*EXPC RAREA)-0.0926R.RhoWS
00935. 315 CA'ITIllUE
00940 RETUR'4
00945C
009S0C 314E-bAY ACTI-4' WALLS
00955 320 14LT.CAWLL-:LVO7.LHW)/(AWALL-A*.!'4)
00960 RETURI
00965 £'dD
01000 SEt4E'4T RCAALL2 CI'dP'IT*It)TPUT)
01010C THIS SEIMINT CALCULATES THlE RESISTA'ICE FINCTI3'I A40
01020C LI8A01'4r~ A10f SILVES Tl46 OY'4AIIC FfDIJATI )'JS ;3F 43TI314
01030C
01050 C3'44O'4 (WALL-.(1'4C#LDTYPE.K RF. (q840* TI IEP ItY(100) ol.',311YUv YTAIL.
01052' :ELV. LH.TW. PV. vPC, DY. tCASF. '43AR. 4S(4),APSC 4). DC 4) *OP( 4). rOC.
01054+ EC* ES. R. ALP& ALPP. ARFA. 7'4ASSv 'l'4LT# VFAIL&. !,L'4. V'41 a VI42* VVIR VV2.
03056.* W.-P3.CO.L3C.S.ZLE'4.C0. PS). P03.PF.PE'CT.PC.TCTO. D'L3AY.

01058' '4WI'4*REI33V3.LI# AA(8l.2).'414(8).AFRI'4T.ASIOE* oG.2v ,f3#G4s OPP& flT
01079 C344'14J FRAND/ T1'4EC
01040 DI'IE'4St34 aC80).VC80.)TCq0,#VVC80,.VH(6o).)..PEX1'*4c4O).p'I(.10)
01 L00C
01250 1 r(-( 4'C.'dE. I - 9Q.L DTYPV. El- Sl CALL FJRCE( I)
01260 14 IF(-(48'J04DE.I)G3T3 35
01270 CALL F3SlCE(4)
01280 CALL R 0*4 D3,4C I
01290 34 CALL RAM'"4 'C 2)
01300 35 CALL RESISTC3)
01310C
01320CI '¶1414tJ4.*4 4IA~14UP4* A'J0 STAiRT14G VALUES ARE OETER41'4ED '3R CASES
03330Cs W.ERE THE LOAD CAUSt'IG t'4CIPIE,4T COLLAPSE IS T9 RE F6U'40
01340 13 1rc41'*4C.EQ.0)Q1T3 P3
013S0 Prwug
01360 PF4AX*O
01370 OF'4I4*PF,2. 0
a 13 G~3T8 20
01390 16 PF-(PF'41 li*PV4AX) /2. 0
01400 20 CALL Ft3RCEC2)
01410 23 Ir(.(qF.EQ.0)G,3T3 24
01420 CALL FILL(PI'4T#2)

* 01430C
01440Cs I'41TIAL&!E VAL'UES FOR BETA 'lET'430 (RETA z 1/6) A'40 CJ'IPUTE VALU
01453Ct FIR FIRST Tt*4E 1'.rERVAL ASS.J'11'4G $ALL 141TIALLY AT REST
01460 24 1-3
01470 Tt4F:.0
01480 TCI)-OS VCI)xOS Y(I)-0
01490 OFLTA-0-001
01520 IFC-(ALL.EO.0)G3TO 29
0153n 27 IFCT14E.GE.C0ELAY-0.OUooI)nJr3 28
01540 T1'4EsTt,4E*OELTA
01550 CALL FILL(PIIT.3)
01560 (19To 2 7
01570 263 PI4(t)wPI4T
01580 TP*4ET*ARFA*PI'T
01590 TC I )-T'4'
01600 GO)TI 30
01610 29 CALL I3RCE(3)
01620 TP'41T2AREA*PEXT
01630 P'4(1)2PEXT
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PROGRMt' RCWALL (CONTINUED)

*01640 30 CAlLL Q3~~(,17

01660 JV()z~VV*TP4vr
031670 V~4C I)=V~4I3TP'4--T

t) 1700 1 12t13
013T31 IF(I.LT.-;3)rT-3 It
'3179-n P*14' 9-3,T14--
03730 9R F)J"ArC/*1s.;33 r34E F:~.. A1LIIH&ý ASSUAEL)- ri 43T 4rCI;-'
01740 i373 6
03750 It T I , F:TI 4 E#9L TA
n3763 T( I Ia T34E
01770 A(3):A(3-ll
017470 CALL V~~3
031740 P=-x3)zPZ-T
n1 0 I 3o F(<.4ALL.0'0.3)G)TJ 10

It. 3q3) lC41.1 :1.Fil t LC T3)

0 3 3J0 PI 4( ).OK'4T
31440 T~-!2:F*PTP)T

01,150 n r, 1:
n3q60 3 TP4T-'*'"A'p--xr
03017') G373 2
01;1,30 30 CALL FIlVCI1'JT#,0
013190 PINICII-P3',IT
03900 TPS:T:AREAb.P 4 1
03930 2 PA ( II zrp 47TI A-i
03920 73 '1 31:3100

~'01930 YC I):y3-Y(I ) .0.:TA*WI Inc-3.lT,%*n91_A*(A(3I-II 3)3.A(I1)/6. I
01940 CALL PIMST(2)

01960 4 A(P-T/~1S.44
13970 A' :LTA=A'1~w-AC3)

03990 3FCA04S(ADQ.-TAfCA'EWlcw.3-30)).LT.0).0)3)('3TI 4
02000 R C114T341'i
02030
:3?J20 tlk'dT R. Tr41. Or. AC I .Y( I
02030 9 C3'4T3'JIE
02040 13)fI3 03Te330LA~A(C-33.( /.

02060W VVC ):zVVITP4dET#VVP*.0T
02070 VIM I -VHI*TP'NIET*V,2ftf0
02091C
0210OC: C.1CA " F194Av'1~Y4 0MVFC.CTI4AR llV3.3 J*' WALL
023 Ioct IF MiA~t*i't 0'nc~v T3 1'4~ '~) WALL 010 '43T FAMl
02120 IFC(YM.Lý.Y(t-I).A'4` "4WI)LE.PlI(I-1))GIPT 6
02130 IFCY(I).LT.0)inT1 4
02340 I(1VCTI -MA- -'L6. ý.O.Alt,) (iTA~o. 002
121 60 IVC TIIE-OELAY.r-:.0.()020 0-LTAsl. 00-)
02l11- IF(T1I-0lay.3k-G.0.1O0)DELTA.O.010
.023RC IVCT1'lE-,)FLAY.G*.0. %00)09ýLTA--0.0")
023'90C IF FAtLU.4F f0EFL-CT13'4 'lEACW4ý)* 6IA*LL FAILV)O
01ý901 Ir(YM3).6cYFAIL)G37, 7
02210 G-3tI I1
02p22C
OP!3r0rt 31TERJAL '44L-3Jfl PQCIr)JIU T3 DETFG¶I14 1-14f) C6'31154r 1t4CMI~t'
0224OC: 'ILLAOSE FJQ Coc-S 101D WSlfk-0
'IPV.,O: 'IALI. W3)1 113 ýAILl - S--T PF4314 T1 O

0O'294 36 0"3'd:0r

0:2320 '"T93 20
12710C) 'AALL FA63Lr-0 - SFT 63F4A4 fi PF
02340 7 C11TI4MUG.
023,J0 tr14rCsT3tlF
02370 tF(4314C.1E9.0)(TN IM
09.340 37 PF4A~APF
n239OCt C~4EC< TA SEE IF LaAD 4414GE IS WIThII4 DESIRED ACCUjqACy
012400 17 IFCC*F41PFý11,)/PVI1.r7.O.3)C.1TI 16
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PROGRAM RCWALL (CONTINUED)

024)0 1F(.(RA'4).'JE.t1rMT1 113
02420 CALL RA'4U3%4C3)
02430 Wr8 34
,12440C
ts.'4SOCt allTPJT DATA I'4CL-UOES TIE IA )EJIOCLEcrii'i 440 T11E )F
(C246OCt .ICCI,4A'4CE FIR A 4131-AILI'4G 4ALL OR T4'ý TtII' A4D VEL.3CITY
OP410Ci AT rqLLA

05" Fqg A FAIL14G WALL. ;9PTtX2IAL If1TPtT IS T4V.
1).49OCt "ITIRE 9E'4AVt3R I`NE-41STIýY IF T'41 WiALL-
O...9OC
oý,.-OC: OlJTP.JT L3AD DATA
021;0 l14 CALL VORCECA)
J2520c
02530Ct 3UrPUT F14AL RPESOLTS
zý2SA0 ZV(YCI).LT.YFAIL)PRI',fT 70.Y(t).T(I)

02560C
02S70C2 CI4EO( T3 SEE IF E'ITtRE TI,4E--4tSr~cY .40 "~.L IS OSSIQED
02SR0 PR14T 72
02S90 WEAD&M
02600 tF04.EQ.0)(3813 25
0126?.0 tF(-(WALL.CQ.I)(UT8 32
W~630 tf1F(R(.E0.0)"fT@ 2A,
02640 PRIVT 75&(T( J)#PEX( J).PI'4Cj))*PdCS).Y( 1).VVC 1).VH4()).Jet& 1)
02650 GOTS 25
02460 26 PAI'47 76.CTCJ).PCrXCJ).A(J).V(I).Y(J).VV(I).V14(i). 121.1)
02670 GIT; 25
02640 32 PRIl?7a()4.dT.:~VJ.Cf~v(f~4 .i.
02690 25 PAIIT 77
02700 STaP
02710CC
02740 70 F3R4AT(/.b&ALL 010 '43T FAIL - 4AX. DMELCTI3'4 3F*F6.2
02750. * 14. REACH4ED AT*F7.3** SEC*)
02760 71 V4Rl4ATC/.UALL FAILED ATO.F7.3.' SEC (FII4AL VEL3C5., a
02770* F7-20 l'4./SEC)*)
02760 72 F3RIAT(I.IS TIME HtST3QY 30r wALL DSSIRED (YESu:. 1430)aot)
02400 75 FSRMAT(I5x*PRESSURE 34 wiLL*/* TtlE CKTERIIR
02910. 014TERIOR '4ET Dt SPLACEME',T VV yme/
02620. C7r6.3.3FI0.3.P12.4.VI l.0.F6.0))
02630 76 FOAIAT(fe TI%#F PRE.SSURE ACCBELEAT13'4 VP.3CtTY*
0286040 *ISPLACEMPŽ4T VV V0

026860 77 IFSWAT(-//.7(WO-----------0))
026 70 80 F8R4AT(/aACC;EERATI3SI 43T Cý0-,vERGIaG AT TIl4E aeV(.3.
02660. 0 SEC (PF 2*0.17.3** PSI)*/* All) SET E2LAL TOO&
02690. 16.1,0 (AVG XF LAST 2 ITERATI34S)*4/* Y(I) 604
02900. F4.4.. 1'4.*)
02960 999 sCrap
02970 FVI
10000 SUBR04ITt4E F3 RCE (1C4 rRY 1
1001CC TW.S SUSROUTIVE IIPUTS TME L341) PAOAA'4ETFRS AID0 OtCtWtlIr
10020C THE LMAD AT A rilVE4 TtilE FR THE FWL3WtVS LOAD TYP'CSt
1L,03OC I. IDEALI'.ED BLAST LIAO (F431T 16 SIDE FACt)
10050 CaIISI -(WALL*Il4C.L0TYIE.(QF.t(RQl40.TIl4E, I#Y( t..,- Wts YUOYVrA*..
10OS2'- 'LVeZLtH.TW.PV. PC.FDY. ICASE.'I3SAR. ASI 4).APSI 4). (4). OPCId).FCC
los EOtCC. ES# RaftLFa AL1P2v AREA& !14ASS. W41L to VFAIL. T4)L,4 V'41 v V542& VV) # VV2#
10056. We 68. CS.LUCu S. P.LE'4.CC. PSI. 603. 6,6 C.TC, ro. DEL.AY*

10060 DIML4Is~at ?TCIGl)*P'(lO)

!0130 tF(LOTYPE.EO-S)GOTO 500
10140CC
I0150 G1IU2'5#20.300.4)*IE'4TRY

tlO$OC CALCULATE LeAD PROPERTIES r3R GIVEII PECm( PRCSSURE
t1030 200 WTf(2SpS210)#L4C
11040 205S PSgs(PR.I4.0.Pa.SQNtT(196.0.Pa*pa.196.0*OgOPfR.PR0PR))/11.0

11060 210 6Saapp
11070 2)1 5..5PoS(.
11440 USCU9SQftT(1.00(6.00PSIB)/(7.0O63))
11090 T~eWO0.3333/r(2.2399400. 1666PS8),
111OO0 OTS(220vfE25).L#C
11110 ?20 TCr,3.0bS-I'J
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PROGRAM¶ RCW4ALL (CONTINUED)

II '.) .; 1 .14 /

I 111)1 TAP-TAi.
I 1 7 010-rq/r

1201JC ULA&.LATE LIAO
I 2UJI 300 mtriumio. )t.)L-If_

I Ft rI 41ý. f:. TV) '1i1 T~ I
I rfN."r II "

I 1.*Iuc l JRIA ýI,7 ) J' J4

130)41 40 lp1'4I j,. -. i ' I4
1111 Pf I ota 44301

I 1100I 411 1 H I JT '.

13040 430 044f (00

1 104 0 Gira 430.4')L1
1314O0 4325 P1-I'T 44.t.T'I)

13110 430 P
0

t 4 T 4470- .Lp . A.P

13110-IT" L41S' 44'1) L3C*4~Jq tI. C4

1 314 3 R 1T44.C TCp
I I IC It 11TI 44S ~T

I1 7 441' PR *4T3 4 7T, 1. -,1. 'j. * I) P ) I *~3I't

13540 P9Ar P0

I31 515 F('C L444 7 TYP- i44q~af L 3%) 4

13440 131
I 1654'r I4 ft 114)'lT
I I4SY)%n" .4

1 3 1) 10 CrrT 10- 1 .4

I3A I CCi~ I IMr C. 1 "IT i
I 37]OC1AXPPl

1.74003 I'31 I i4rlul
1 3750 il 5 1P( 0.1c1 r bP .( PAI I) f.4,2p

)ft740 ftz.T(2I~)-TTC I)I

1 3710C

137ý9 CA.Ck.ATt102%



PROGRAM RCWALL (COM'INUED)

13;lIOC P41t~a L3AO I)ATA
1 34 1 Sl 51 FC431'C. CQ.1)PRI'dl 640&LOTYPP
13R20 IFCJ'I'4C.El).0PR4it 645.LOtYPE
13425 PR3'4', 690
13430 W~ S54 ist.I401!I
13440 P2FAC~llePoC 3)
I334S0 S45 PRI 1T 44'. TTCI1). P
1 3460 R;:tJ-j'
I 4000OC
134330 S0n FI'44T(/ta.I4PIT Us P3, ;3. LJC.~'*.
1412~0 O60 r.IRATC/OZIDLIT L.CC' f)
14060 630 P3QIAT(/.104UT Pl~l.f-)
14010 640 FO 7,ATrc.L, M, -'iSpa' tiClptv-4 FAti.11" IS AS F4LdS*

14040 44S F3R4ATUO4P'3PERTIES 3F L3A') ACTt'dG 314 IOALL ARE AS VA.LLJWS:*.
14043'. /*61.'L349 TYPZ *44349ERO.I2)
14090 660 F34 AT(42.'CVF`33T FACE)O)
14100 656 FSRI4AT(4EX~o(SIOE FACE)*)
14110 660 84O"AM(:0Etbs s0*.F6l.. -(T pa PSI C3 -0.
14111' F7.1.0 oFpse)
14120 641% r94"AT(I0E.OS ... F6.1.'- FT TC 20..6.3.* SEC PR -e.
34321* F7.3,0 PSI*)
14130 670 F9R4AT(I0X*0L -9,F6-1,0 CT 1`4 -*'V6.3*0 SEC PA 2..
14131o F7-3#0 PSI*)
14140 675 F8RIA4T(IOX&*U sa*F7.1.e FPS TO a', F&.3.0 SIEC CO so,
114143 FS.1..40t.*P53".7.. PSI '04 s..F7.3.. PSI*)
141S0 640 FifR4AT(/*IlPUT 14,4U'9EA JF LJAO P314l'S A-40 N.E TIM~E A4d0
3451.l OPRICSSURE Af EACb4 P2I'4T*)
14160 690 PFJR44T(/I0X#OT114E PRESSUR9E.)
14370 69S PFS"AT(FIS.3.7l2.2)
16000 E140
20000 SOMMUTIE FILL(P3*tt,4TRY)
20010CS C04PUTES 4YERAIE AtR PRESSURE IV RaJI DUE TO BLAST AVE
20020Cs 1'4CIIJE'T 4AD-9iI UP:14 FRa'4T WAQLL-
20010OC
200j.0 CaV.-43I4W~L4.CL~P.A~RlZEI~~0)OO~uyA
20052' týV. ZL~i.TWPV.PPCP FOY.I CASE.'I8SAR.ASt 4).APSC 4).DC4). 0PC4), OC,
200640 MC 0o. R& ftPo ALP2* AREA& t4ASS. 04ILT& YFAILv M'4Ll V14II& V42A VVI o VV2&
200S66 W, Of# C2L3C. S. 'LEI. CO. PSi. P0tI. P,. PE4(To PC. TCo TO* 0ELAV&
20064'* Iw1l.RsW6. v3,LI.,AA(q2).IIC(R%*AFRi'4.A51oD. 0.02.0ý3.4.PP2. DT
20090 LJGItC~AL LI*L2vL3
200105r
20100 0Gl2(Oa1033II).IrNP#v
20110 10 4YTUR4
20310C
20320 t3 P39wP3
20330 TT*D.S TguO.
20340 R94832*Rb40
20360 L2m.rALS£. S L3*.FALSE.
20310 MET;J41
20370C
20390 3t IFCLI)RTO S2
20385 1F(L2.A.L3t(Mr4 9
20390 52 OTm(TI-4E-TJi*0.5
20395 tSTlPmP
20400 63 llT(00T.LT.DTý.lT3 SI
20410 SO DDToO.60O0T
20-116 tSTfPm2$ISTaP
20480 Of TO 63
20430 St CflTMIEj
20440 Of 99 1a1.IST3P
20450 T1T*Tlo'0DT
20460 IF cTT. GT.I0) al Ti 99
20470 D~eG. It Wvafl. S Iwno0
20410 Of 500 -(dI&'4WI'4
20490 1401"(4) 3 W.YwAAC(X.2)oO000000
20500 MOLY.V.0£TT)0 Ta 600
20S6O0tOT2I~jI6.l6.l'.
20620 15 CDo'.l.0
20S30 lrtTy-TC)20z2Ov2:
ROWa 20 PIIo(TC-TT)9(PN;-PC)'TC*PC
p0sse PIlepil*Po
20560 09 1 30
20570 16 COS.-C.4
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PROGRAM RCWALL (CONTINUED)

>qfh"l 3 -! 3 -RR3 A(-~' 4

2 1 -1, ) P3II3 P S- 0

:>Ogg)() G3 T3 3S1

"3.0406 PC-D2&P-40

p0q5O 3' -j2:'fC- WR1 )3- I4
qn.f~mn I FC IPP 40s 39. 39

~'ý090 r) '114J2&RI32*AAC.A. I )*I)'Jr

ý>`)4W P3qP43( G- I )!'~W/V3
2C)SO~ Q331ýR33I+1Y4/v,

2'N9,0993 
5 CT' 'JTIIJ

90OVI6 PSzP33-*V(p-q)l

P-1993. 9'?& TIJ"JI . P~ PS+A~f' *)ATA ( F"r' T0.444

300OC: 1`41S S.Li4-3T. VIJ' I'C PyIITS- 'J~R,TAC ) OATS ) C 1.tC W :R 4).ý rOC
3002h' Ct qES. 'TAL'.F ALP, '.AS.II LT.A*S14473 VFAtL. '<. A4,) ?;:A VV rlV.j

~3)0356C C~39.FZ1:1S AllAC gt'."'l op.tr PS3P03Pý P'ýAT.I VaC, v Ft. SPECIFIC

301040ý -'ZF)-J I.) 1.(43,F:9J 4).IC A-44) S 't
1001 iC
310140' Cl144 PcC.0 4,:,(F <R49,10.- 1.y 10. . . U .A
30G150 4 -L4T-'P-.T'Ii'1J 4'IARA(4.PS4*IC).P4)FC

30R100: RFAL R 2:0.~41 .ALPcT

10' 1 1bC

10150 494T'1

307Pr C:L 4F44IC.I~~, o$ a 4 a g , gg 0. a .a .o) O' aJ & C4. aC

3",' 4 %)

31470 rl'4'CA5EI.?T.4G'~ 1CI

I I 4;104



PROGRAM RCWALL (CONTINUED)

31540 GA%4NA12u2.O*S0RTC1.O.7.I1)
31550 GA,44A34m2.0*S0lqTf!-rO.:I3)
31 560 GRAT=GA44Al2/GA%1lA34
31570 Ba4RCIZ'10 ,I*L2 (Ai431*SR(GA*23
3!540+ CG4#J*ALP2))-GRAri
31S90Ct IF RETA IS GREATER THA4 Ui.5 A.3SU'lPT1~3'J OF CRAC4( PATTERIJ A
31600CI '40 VALID A4D CRAN~ PATTEA'J 9 IS ASSU`4C0 TO OCCUR
31610 IF R.LF..o.5,GAT- 105
31620C
31630Ct CRACA PATTEP4 3

31650 6sSQRT(l.O4-tt3)eCSý;RTCl.0/GRATeepG4IeALP2*3.0)-l.0iGRAT
k ~31A60+ /(G4U*ALP2(tGA-i44Al21

31610 03TERI= 6-0* GAM4IA2**es- G4'Jf C SORT( 3ý i /C GMUOA..P20 GRATO* 2))
31680+ -1.0/ (SOR( CMl)*ALP#5RAT))**2
31690 WT, 108
31 700C
31710Cs CRAO( PATTERN A
31720 105 C64TIIUE
31730 '(RAi~aC
31740 OUTEftX& 6. 00 riAM1A346.2/ (ALP* ( 5RT% 3+ O4U*ALP2* GRAT442)
31750+ -ALP0GRAT"SQRT(GHU))**2)
31760 0876 106
31770C
31780Ct DETERMIltP M64LN'T ANI~) OEFLECTt341 CEFFICIE4TS
11790Cs FOR CRAO(ED PORTIZ4 Of WALL SEXAV13R
31500 106 8.0
31810 108 1F(PV.EO.0)GG6I 1800
31820 CALL CSEF(ICASERASSC.SSSCAFC.BFC, IC,7.LV..LMPV.'!X.CFEC,2)
31630 0gTlt9(1 t95,195,l95.lS1,2.l15.120).!CASE
31840 112 0t3TER'Aul.O/CBSSCOLV)
31850 GOT@ 195
318J60 115 OUE4(-/1S*ZVtVP.tCI)44()*MC)C-
31870+ -CSOSZVSRCVCCt)))/L
3 1896 CFBFC
31890 08TO t95
3,900 120 OUTER cCl.0*0.5OMUC3)/(1UC(1)*''AC*S(0.LVOSQRT
319104 CPV/(EC*IC)))))/(SSSCO!LV)
31920 CFmOFC
31930 GOTO 195
31940 180 ASSCeASSS AFCsAF
31950 GST@(i95.195.195al95.l12.:8S,1902.ICASE
31960 t82 QUTER8.l.-0/(8SS~eLV)
3t970 0676 195
31960 16$ 0)UTER14.c8Ue31,fUI)ud1tlO.'caSS.*tL
31990 0678 t95
32000 190 gUTEWA.C0.SeMUC3)/14U(1).1.0)-(5SSOELV)
32010 195 0678C200,3O210j2t0.210.00210,210.ZICASE
32020C
32030CC:S *O****O****4*,*~***g****O*~*4
32040Cs * DETERM4INE RESISTAN4CE CURVE FfR WALL
320S0Cs * (2 IS 14 U1ITS OF PSI* K'( IN4 LPtCU.t'.V. AND r 1.4 18AC3ES)

32070CC

32080CC CASES I AID 5
32090 200 0Ime /(8SS*ZLV*Lt.V)
32100 l('(1EC41G/(ASSf-v.V0*4)
32110 YtsQI/s(K
32120 ~(KewEC*IC/CASSC*ZLV**4)
32t30 IF(ZCASE.EQS)GOTO 205
32140 OiUROUTERI*'4U( 1)f CYLV*ZLH* 0. 5UTER'9PV/'(.(2)
32150 GITI 208
32160O 20S OUvQUTER'4&%UCI)/7.LV
32170 208 YUsOQU8(2
32160 COTO 230
3219CC
32200CC CASES 2& 3& 4p Go A 7
32210 210 Ol.4W(39r~LV*e.LV)
32210 'EImEC0IP(Af.!LV..4)
32220 YIuQII('(1
32240 Q2,'8U('X)*(CF*?LVeLV)
32250 I(K2mtC.IC9(AFC*tLv..4)
32260 YlaQS/'('(2
32270 '(I3sME*CfC(ASSC*4?LVs*4)
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PROGRAM RCWALL (CONTINUED)

3?"';0 VCICcASI:.GT.4)erirt i

1P'3'20 Vr1T3 220
331.3 5-I i 3I-pz)-Jr;R4.04*Jc I)/LV

32333 q-%0 I~ I ~~.(I4C~~ .)
3Ye34')C
323S0C:, r,4l.C( F1P TY-19 )F FAIL-a -- LI'3IlLY -O1q~ COI) 3R C5.I4v--qrU'AL

3P 370C
1--q'c: C3'j4Jýi.i4.1AL TYP7 VAIII146

3*24,00: )ICTILIT Fl ICTIR MItST RE <= 30
3:141- TF(1FA1L.GT.3fl.31*Y'. 4'IrlLz30-O*Y.J

32440C
32d4fltr: 1.1 (J4nY QrlqrRC;*n Tf~c 3F FV.dL[14-

'Ac:r'4E FILLIW1'Jr' -XP~SSI1'J 1 is S Iv A SrEE. 9q.1'JAT1,'J IF 2,)-
q397 * JC3EV'30.t

3.651 3 . F', VC.ý.-: )rsrad 24.

325?0C :
32530C2 IF n--g'L:CTlIq' Wl'ý T3 lsrA-IlLt rf IF Lqss r4t'lj VALI11
32Ži-0C: RAF 314R K1F4ý?ri74FT, -'4ý;rtror-' 141S VALU-- Fl YFAIL
325,0 1IrVYAtl..r.T.Y~vVYFAtL=FVJ
3256C, 3VAI- 3d'( F-YVT'. )'(YFV-Y'J)
32570 Gfl~t 29R

39590 ~9 ~JtJ~
19AInt'i '4301 I qESK5TA'4CE VAL'IJS 4Y w1'4*)IW '41-)tIrACT 1 4 FAcrFH
32620 I.'L
32610 n9=24-4P-T

32650) 'W~

327)0 1 m< dr 61'A.S (*', L I(I 1AP

1:,7af P~i~r AA;.31.YI.ys2*2,
312730 G)T-3 330
32;'7 40 320 PRIll? 660.11.Yl
32750 330 PQ1'4T c660.OU.YU.vFAtL.YFAIL
32760 33*3 c~r1'.s
32770C
327,10 CAU-. TRAN4S C.V~,.CS.(A.('S,('F.41.4S 4
32 790* VV S. VV2S V11I F. 1-2F.VV I F. VVeF*V4I .'.V,42

0
. VVIP. V~rP)

32'910 RAýr'jq,4
32q20C

1'4fll~tn 6 -'4T23' 3: 0FETE'I141ý F'4 RVS1STA'4CF (P§:Q ),AtT ARICA) a
32'450C: 6 IF Tq'I 4ALL Ac A F.J'JCTt34 3F Y(1)

32R60c *..: e~* ..................

32-sAO 1509 1F(Y71).rv-.YV.L)Cr1TI 540

32900) rITI C V)I. * Y.~l 'l. 01* ,0.j

IP43OC: --A-ASTtC RAJT -- CA',l 1 4,10 5
1.1943 7<L4=!<L'1S-
3V.9i0 V.41aV*4115 S V-42=V4V2
32960 VVI=VVIS S VV2:zVQS
32970 IF(YCI).GT.YI)GITJ I
329930C
3299OC: -J14CAC.(" P32ýTIIJ - ALL CASES
33000 SOS gaYCI)0441
330&0 RE'INVC

- 33020C
33"IOC: C1?AC<ED PI4TI.1 - CASES I A4') N
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PROGRAM RCWALL (CONTINUED'/

33040 510 0xO1'(YC1)-Yt)s(foU-91i(YU-Yj)
33050 REETUR4
33060C
33070 520 IF(y(I).GT.Y2)i3T3 530
33080C
33090Ct ELASTIC RA'40F. -- CASES 2.3.4.6*7
33100 b(L'424L'4FE
33110 V141.V)4F S vfH2mVH2F
33120 VVImVVIF 5 VV2uVV2r
33130 lFCY(I).LT.Y2)G3T0 505
332 3SCs CRAC,(ED P3RT13*4 -- CASES 2*3p4o6. 7
33140 4-Ql'(Y(I)-Yl).(02-01)/(Y2-Yl)
33145 RETUR~4
331SCC
33160Cs ELASIP-PLASTIC RA14GE -- CASES 2&3.4p6p7
33170 530 Z4Lv-vZ4LMSE
33160 V241sV141S 2V?42sVH2S
33190 VVImVVIS S VV2wVV2S
33200 QsQ2*Ki('*3(Ytt)-Y2)
33210 RETUA)
33220C
33230Ct PLASTIC RA'4GE -- ALL CASES
33240 S40 KL'z4z~Lf4P
33250 VHISVHI4P 5 VI4IUv12p
33260 VVIsVV1P S VV2sVV2P
33210 IF(PV.GT.0)(0T; S50
332R0Ct '43 !'PLA*4F F3RCES
33290 GuQU
33300 RETUW4
3331OCt WITH4 INFLAlE PORCES
33320 550 OmQUO(YFV-?(1)2tCYFv-YWf
33330 RET'Jfrd
33340C
33350Cs WALL. CLLAPSEO - '48 RESISTIAICE (TO AV3IO 4fVJ4ERICAL DIFFICULTIEES
3336OCt FOR CERTA14 CASES SET RESISTAN4CE EQUAL Td VERY S14ALL VALUE)
33370 560 Qu1E-10
33380 RETUN4
33390C
33530 650 FIRMATt/(f9.2.P)2.4)RV*/*Xsg(Pt YC4.*
33530 650 FORMA1(F9.2LSAD-0CLCIICRV'/3.Q(PI I.
33370 VID
35O000 SUBMUT111CMff4LE4?( VOC*FOY* ESvl6PVvU.ASvAPS& o OP&MU& ICR I C)
35010C THI1S SUSRSUTI4E DETER414CS THEK ULTIMATE '4S0IK'4T CAPACITY A.ND
35020C CRAG"') ""EMT @F tMERTtA FSR REQUIRED SECTIOS'I
35040 REAL t 42..(3.4CU0.I.ICIC1T."S0U(41.ICR(4).AS(4).APS(4).O(0.0DPC4)

3506CC: DCTKS0)41E V4LUtS Of C3NCRETE PARAMETERS
35070 45 '(I.0.94-TDCf26E3
3S080 (290. 50-TDC/I3E4
35090 e(3u(3900.0o. 35STDC)/ (3E340. 629ltDC-TDOC*DC/26E3)
35200 EPSCwQ.004-TDC/SS
3SISOCs *e**e.e*****s.e*.e...e.e
3SI60CS * DIR1ER4tE ULTI'44TE *ISNC4T CAPACITY A,40 CRAt4KO 0
3SI70CS 0 '464L'4T 6F INEKRTIA FIR REQUIRED SECT11S'4
35160Ct *000900.000.e.0.0e......g
35190C
3S200 11.03 tCST@.0
3S120 OS 170 2.3.4
35810 IF(ASCI).Eo.0OS0T9 170
35230 T1.12.2
35240CS ALL PROPERTIES ARE CI'4PUTED F3R A wtDTH 8
35250 TE'45.AS( I )*OFYPV
35260 IF(APS(I).LE.0)OST* 150

3SSIOCt WALL HAS CS'IPRESSISI4 RCItSVRCVEMC4T
35290 Cos 3 .(3TOCOS.OP( I)
35300 TC341u0.Se(TK)4S/*APSCI )'KSOEPSC)
3S310 TEL~2uCS.ZEPSC C TEIS- C)PAP3( I)
3S3*0CI OCTERMIlt LOCATIIN IF 14CUTRAL AXIS
3S330 ItFTE'4S-L.LLC)U 140
35340C
3S3S0Cs (UO v 0.
35340 fPSuT m14s3's3.DCt12.0-SQRT( CTER'412"3eP0C/2.0)002
35370. -CTER420ES*EPSC*K3*F0C)
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PROGRAM RCWALL (CONTINUED)

lil-VIZj: F'S 411T';-7 -: fOy

I ýp40 ) CQ5s: ir!YI i 3.3~~~~ý440 ~C))'''lb
354.5t 'r, A'T
I-,470C
li4-.'C: M') <

1,51)"1C: F'S MO'IST r4'<z -'

%N',10 Iv~rPSe13:P~fdm.3 S4*).P

35,01) IM I I I S?

15A'IOC
339e,40 1 i2 ICTIr-ICTir.1cý'cj
.1'650O 1 71) CJ4TIT'l'JE

4 45 REA 1 .1.l~)' ?,

41010* E. IVCIN>TRY.).)T¶0)

40070' EA 'JCI.1P.1"),-1

4or);;n F(IC4q-7.rn.4)rnr1 SOl
4009nC
40100 R2-ROR
4C 1l0 34R)
401 "~ R4-qP*RP
40)110 A;Sns.007030..0I3490*R..O0(345f,*q2ý.0002q&6*R3
40140 25ý'.-.Oiq3332*.13931 4.a-.flS609')9*2..G30l 5.q3
40150 R Mr3C41*2O.30.4O)&lCASE

402 40 C0

40190.- AF00.00343q .0*&5 * *0')0 0'10'*136SR-06,4*3no47&
40200 2F-.1149.O.3:346O475.?.1 3979.'2.4.03A192&43-.004015014
40210o *,.00flflIA4A.,.'

40330 11-311 41
40940C
40350)ct CASE~ 4. F11xlYn1 1'PP1,?T S'D V4 514PLY ý, VPIQEF I'l L04G SIDES
403A06( 40 4X=4

40370* A.000 .o09*7Ai *.0Cl0q2.Q '*.O5q)e2.0I2eQ-.006

403400 *.n0001 74&f*q.*9
40390f CFsP.195120..256i15Q-l.l 7SAOR-.q24.S9*R32I344)3.o9R4 7Q
f4f032n -. q)4R*

00330 MT108

% : -& ',- -.. -~- - - - -- 403-p 0C ~



PROGRAM RCWALL (CONTINUED)

40410 CF3XS.~99q7*R-1.6669-7.9.'9eR2*5PO.3142eq3-1.7623.R4..23133s4..
40410C
A0430 41 .0...O3.
40440 £IrPV.EqO)RETIJQi4
40450 ARAT1'4mAF/AS~S RQATt3-RF/?,55
40460o qF3w8FS CF9.CF
40470 GOT 220
40 480 C
40490 so ltFPV.4E.0)G3TA1 30a7

s 4O5O0Cs CASE S. ;a'!E-wAY S114PLY S'JPPIRTED wALI,
40510 ASS25.0/23a.0
40520 OSSIO-125
40530 GOT3(27U.*27O.21O.270.270. 60. 70).ICI ;E
40SA0C
4OSSOC: CASE 6. S'dE-wAY P1XEO E,10 WALL
40560 60 AF.1.0,384.0

t40570 B1a3.0/12.0
40580 CF*1.0/012.0
40590 '4Xs3
40600 RETtJR'4
40610C
40620Ct CASE 7. 04E-wAl. PRDEAPr. CA;4TI; £VFR WALL
40630 70 Airst.0/105.0
40640 auoo. 125
40650 CFu.0.2S
40660 4X3
40670 RETUR14
40680C
40690 200 IFCICASE.fGT.4)GT' 300
4070OCI DETER4I4E ELA~STIC DEFLSCTt~lt A-40 '9aE'JT CaVFF!CIEMT F3R
40710Ct TO-WAY WALL hlIT4 t4ftAlE V'0RCES

*40720 220 Pts3.14?59165
40730 4U90-3
40740 PE84.0*PISPIOE*It/CLvo?Lv4CI .0-4US'IU))
40750 ROD0
40760 230 AV*O
40770 PPEOPV/PE
40780 TER46v4.0ePt6Plew.S2RTtPPE)
40790C
4OSOOCS SERIES SlLUTt94 USED TO DETER414E C3E~rF3Cllr.dTS
40810 09 250 '481 o7a 2
40620 "PRu'4*pleR
40830 #dpfS~sa4~FR02
40840 tWS2oed3R!0.2.0.l4PftP1.S2RTCPPEI
40650 E'4S~s'4PRSO-2.0*'4PR.PIOSQRT(PPEI
40660 TERW5.4*4PRS40*c4PRSQ-4. 06PI&PIOPpf)
40670 C331402-0- wt5P( 0- SOSRT( G4SQ) )#EEP(-0. 5.501f ?' 4SQ)))
40480 IP(CF4S0.LT.0133t9 E40
40690 C4N40-OEPOSSR(-O)EP-.ogTE4Q)
40900 0173 245
40910 240 CUSH4C42*C*S(0.5*SQmTC-Ei4SQo
40920 245 AV=AV*(1.01 '-4Q';S
409300 *(3*((.) TERdS
40940 BVS*1PS6CS#C4*"~f-,PS)I34,2E4Q(4iGS
4095O6
40960 250 LP14TI-4JI:
409 70C
40980CS CASE I
40990 AVSSsAV*(. I0-4Uo'4J)014*4. 0/PI
41000 §V~s9Sv*P2e4.0/P3
41010 IUCICASlE.EQ-Il)IUT9 260
41020C
41030CI CASES 2. 3p 441) 4
41040 AV~sAkVSS*ARATtf
41050 AVrs8VSSe8PATI8
41060 CF*Cr309VFfqFal
41070 2SR A~sAVV
41040 111u!Vr
41090 260 ASSwAVSS
41300 93SSRVSS
41110 270 MET'iR4
41 t20C
41130CI Wd-WAI WALLS
41140 300 EtPVOEO3/IPv
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PROGRAM RCWALL (CONTINUED)

41160-''n 4;6./~TC1IV

4 It 40 C
41190CI C:4S;` 3. 3'14" - AY SI'4ýtY s A.

41215030 IX

41290C
41300C: S S 7. )1'J-, AY ~Pq3lP) CA'JTUl -: WALL

1310 3") '4(-3
41 32U Rv)rA 400 (TA4(J?,)-'JP) f(J 9o AI (J) -9J
41330 Aw C:IFV* C n-.SSt 4 (11) / T-M IC9)C 3 C2) -St 4C J2) TAV U)
A I134o). -C3!c' -S 4 C'PSt 4(U) 0. 121to Jolj# .0 l.C) J*2) /'Joe2
413,j it l)
41360 999 'i
50)00 S't'9Q)UT1'dE TRA'4S c.~V CS.R.4,E 4~ ~LP S
S0010- VL2Sv VSI SoVS2S# VL I F. VLA. V.'SI F. VS2V, Ii's NL2P. VS1 P, VS2P)

SO3'40C: T-41 S-1413tiTt'4E OUER41'J1-S LIVA A40t '1`AS TRA4qclR"AT1 3-4 VACTORq
4,30:A40 flf14AAC REACT1I'd cl!ýiVICtE41S F3R TW3-WAY AhLLS-

i,1060C
5007or~t 0"TVNINI L-34D A'0 ijASS TqAl4SF3R4ATIA'4 FACT30S
5004I0 i1236*R
50090 33xB902
$0100 94-92.52
50110 '534Q
50120 R-34

50140C: CASES 1 4 S - LASrIC RA14GE

$0151) 13n 2s.4O.14

12091o 95RP=(o. 127043-0. 154524.9)/(0. 4-0.-0433:3#4)

530220 E-LSF.:'4LSEI.tLSE9
530?30 IC94~21GT 3
S024oC: C9AGC( PqTTE2'4 A
50250 CV;x 0. So 1
50260 CVL-0.5o(1.O-4)
I,0270 XPEP.l-HoW3.0

502430 ,CSARS-BARSI*?Lb4

,W300 tARS-RARS2*ZLV
~03l0 4RARP'0.5*96'L4

50320 7APV(.~.5'6)(.4-~.
503371 (,-T's 33R
50340Ct CQACc PAT~TR'4 R
50350 335 CVSjfl.S*Cl.0*S)
50360 C'R.O 0-5o
s0370 .0)

50340 P LIc/-

S0400 tAS-PlAqS1*1ý1.V

"0430) 334 1
S045') rI1TI( 3O#. 340. 3'0. 360. 390. 340. 473). 1CASF
50460C
5047OC2 CASES 2. 3. 4 4 -- ELASTIC qA41Ga
i0440 3S0 1FC.(R44.E)').l)'3T3 365,
~049O m1T 340

5o050' 360 IP((4qM. q.fl)M~r 36i
SOSIOCI CASES 21 PR. 34. 49. 4 6

il')520 340 ':"..5lo5C030-,0...522.Ao4*4#f.
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PROGRAM RCWALL (CONTINUED)

50540 Rl2..58t.R/2 (I/2-'O.130

S50550 G,3TI( 370, 365. 310.370. 370. 365. £ CASE
S0560C: CASES 2A- 29. 38. 4Am
50570 3AS ý44FS:220. 4065-0. 61 44A-
505RO Z-(LFE2z0.'i344-0. 7129*R

S0600 GOTO(7S 36-.35 7.30*3RsIAS
S0610C: CASES 32A &A 296
50600 375 !-1FESE),(4F:lVFF2
S0630 ZLFEa4stt.EI*7-<LFE2

520740 GO T1 39 0
506SOCt CASES 7A44
50760 370 Z-(LFE=Z-0.7R K*SE

50770C TS34
50690CS L CASES 38* 4 LAT. & A46
50700 390 !1('4FEut(4SE08)/3.

5072030 Zb(L1uO. -tR4F/!3.0
50740 LMPm1P/390 L

50730CtCS7

507760C
50780C ALL CASES - LAS0TIC 395IG

50690 390 CJ'ITs1.04UE 3.
50800 ZKLt( 4O. 4003.40042.4.40.45.1CS
50910 40 IC(RA~t(.E0.1)(3T341
S0R20C XA~RR1?1
50930C I(C.03GT 1
501940C 405 "IV eOARuARP2"L RECI5 f~It'TSFRS9TCS

50960C40~A~9R~?I
50970 IFCICASIE.EO3)OTS 4395
50980 415 ?SRuSARF)SRAF*'-LV BR~IE1
50990 395 C'T 440

50100 420 ZFC(KR6A.E0.)r.3T3 410
50920 X8ARF=BARS1.lLN
50230 GOTO'Z-t03)T 405
S0940 425 Z8AR7.8AQrS2*!LV
510450 0613 415
50960 410 X8ARFu8ARS2*tLV
50970 tFtCS6 S.13T 440
510780 41S ZPARr=8ARrI*'!LV

* - 50690 440 CIT 40
SIO0040SOC ~ (-QI(VT 2

5)110 V~A~sI uCS4(I .0!oLqH
S1020 vST3C 405 6BRP
S1130 42 KAFnCB.C.0-'P8ARF
51040 &2MC~.('415 NP

SI1070 0613 440

51090OC
SII90C: CASES Z& 3@ 2A. & 6 4IELSI A
5121004 VSIFUO~I~-oxq'F

S1130 VLIFuCV6.459 -QARr
51140 VL2F01r*YePt9Rr

S119OCt CASE 7 -- M .ASTIC 44, 40E
51270 450 VS1SCS*I0-*OfAS
S1220 A. ImCV3o(EP 959
S1210 W2FOl.*(.16S "8RS

51350Ct L CASES14 -- ELASTIC RA14GE

S127 45 VSSOCS*(-O-P/ 111S

S124 vS2*CvS(xP/8A's

-'--290n~, VL--*Y-*- -- *--t8ARS



PROGRAM RCWALL (CONTINUED)

1 3q e) VIL I P. lt:V I . f- ' / 'lEAZ')
li139 f /3?) DCVL -C t /~f
-51 401)
,141 )

70010C NI4S JT1i1i jrI 0'I''tS -FA~J A40 ',TiA404i L~vl4rI.Il!- Fd.< .J~
700POC klAJ1AqLýS3 -<r:: A,6034 VALIlESI AIM) C*IJTqILF O.I,1)RE
7030 C 4 1ij'q. WI C~v t QoNt V- 010 I~

4
1TO5 'i1JAL RrFLT5' A40 S'P1A-tY

700O40)C
70050 CV.141J- A.L( CLr3,4<A4) I~ .C 0)011YlYAL

700R0 C3144119'Jl Tt'lEC
70090 DilgSI)'J C~4125C7).CII97)( 7),T.)lIcr 7)

70100C
701 OC 'jAL'JES F'.1 97.59 (F:I9.24.29.34,3;.A4449)
70i22( DATACI2/6.S7.53,%.6'i.6,640
70130 OATA Cl4I975)/1.7P9ý.1.6402.1.'i766,.'iý44,1.4903.l.4*i9I.1.4331/
70140 O)ATA TO! sr/2.093,.9064. 2.04'. 2.039¾ 2.022.2.02 6.2.010/
70150OC
70160 rlT3(j#5S0.70).I%14TQY
70170 5 IjiY''34-l0G..)
701R0C I'JITIALIZ4' Rl44014 '4U41BIý GEIIERAT34
7flI90 PqI'4T&/o.''JPUT 49A4D0*#
703200 4EA0,12411)
70210 01 47 IzI,'44A,4')
70220 XrtMIY='(43RiC0O.O.O.1.O.)
70230 47 C14TI 4JIE
70240 Ijqip,ý1s0 SPlz:0S SSP~izr
79250 1 CHEC.4:2fl

70270C IVP'JT %lEA4 A40 ST AW93R DEW.vIA4I1 F3-; RA'JFl' VARIAVA..e
702RO PqWIT '17
70299f 0Q:Af. "I4 Qq0
7n4 1WC 0I4F.1qC'0 r11CC9:TF -ALLQ
70490 3n ORI'IT -16f
70430 R'EAD. DY14Fl. FDYSO
70440 P91.4T 94,
70450 E'4
70460C
70470C G''IJEQATE RA'Jfl,' VALIlES5
70570 50 F0Y=XjlR41(O0#0FflY.IA,4.V0VSfl)
70ig0 tFCFDY.LE.0)GAT.1 50
70i-35 tFCSEA'4.$'7.0).,A1 65
70590 60 SxX4aR410.O.S0:A'J.cSfl)
70600 lF(S.LE.0)(1lT3 60
7n610 65 [440EEIl'4dO"*IC.

70630C S:J'N VAL. ES 3F PSJ Al,) PS;10*2 FIR4 JSF 1'4 STATISTICAL. AIALYSIS
70640 7n qPS.11.lzI#Sl

70660C
70670C lo,

1 PvJT F1'dAL 9ESP.TS
70 73t 76 OR14T l.FD~vS.PS-3*TZ,49C
70740 -10 1 F(1'40FX.LT. I CbEC4() TUR1J
70 750C
70760C OETV74I 'l ~49SA4 FTAJOAz4) 000I-T1414 A40) CT40ARDlAI V921R F-IR PSI
7177-1 N 41"d0~
70 740
W70790 S~s S7TC C(PSI3.1J.7tMAl.? 4EA4) 1 43)
70900 STDF9R*SO/tSRT('.43-1))4
70 1 1C CI4F.C4 IF 14AX1.4114 3F 50 P." SA'4P1.ES .1ATAIJFD
709120 ZF(I'd0EXE..).5O)t(lT. 62
701430r C149'C IF 9S% C3'4IF10VCE 14TERV4L F3R .4EA' PS3 VAL.UE IS
70440 IF(STDFRR.TDIST(CtlDEX-IS)/5)/.ltMAl.G;T.0.0)tWT@ 61
70R1SOC
7OR69C C34'FIDE4CE t4TERVAL Ilc #ITI,4I 10% -- OETER414E' SIPPER LIMIIT 3F
70'470C 95Z C3VFIDS4Cl: I1TF.QV4L F*4R STA404RD OFVIAT1J'd
lo)qqOC PR.14ABZLITY VALUEF A'd0 ITS 959 Ca0'VI0~CE I'TFRVAL 11PPER LIIIT
704190 62 SOiJaSO/CS)9T~Cr1IZ25C(tI4Dy-IS)/5)))
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PROGRAM RCWALL (CONCLUDED)

,09O'0C C"4EC( IF AAX14'1`4 IF" ?ISAIPI-cc iRTA1 J'K.

73'1'0C C.4e~r( IV I~PP- VI~LJ'9 IF 9)! CI-Jt'CZ~r 1,t.JRVAL FI tO TA4:)A:)*
70130C -0':V*ATt 1J 14 1 41 r41 4~ o. 104 4'.A'4 IF T-49 CT JA 4 ') 4) 07V Ir ATI1

70950 ( A

7097n" PRIQ96.ILITY 'JAI. Iý' -- rJ-:.-I.4W ",'L'rlrI-"T c% 4rAI'J*:,*)

7044%)

710.41 ql-nC~~lC-I73

7104,)

7101;11 P')zvITN I 9 ýp I9

71120)C
711 t90C: QSCi CvJF1 cIw.4 A '_rM IF 'al *trIt at' % iý A) '')'

711jn

715!1 n'~ 'AL'IES -- T-01:4 )I-TAt' 0T 1)..4A.lC

lit'3) C7 j?

71274) .4' Vl4T/ toI 4aKA4 AVd.) -,rA') 144') ').rV1*T1 l-4 Fl.. ;f- v
71 i40 R7 F'lR'4AT(/'.1 &lI.; '4V4'4 A')) StA'J"144) )-v1 rt Ii.34 FJS-.t

71360 t9 l4C'',t.51)TCA.~1'T~~ 'c~~a

71400).9 F*R4T r9- PI a17A11 it F 10I.2. Fl 3F22./

71360* 10 Fl 0t 4AT(At/ L1X*TATf ýIII DvIIýAIZSIC 4..1F7.2PI

73713 //lX*Qt40Ct~:,(-
7 14f). V9 AT)P 1 K LJfl7

714301 ICTI' S1A T(( A40Ai
714703 1V.)0.20.2.) LT VII;:&F2.#
714.010* q2A'IFt PR)cIA

71440C2 tR'~O0

71430 199 TIJ er' r

71530 CETR)
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RCSLAB

Reinforced Concrete Slab

11

115



PROGRAM RCSLAB

00)00 P"C1001A RCSLABI (I 4PtTp 3UTPurv TAPE I
00 OS CAL.L RETRC 74qCSLA92. 7IRCSLA'I0)
OOIIOC * THIS PORT11'I 3F THE~ PR3GRA'4 1'IPIJT5 T1E R4E0,lIDi~ MLEIF41 ANll)
OOIISCi LOAD DATA A-40 11ITALI!l' CEQTAI'l PAAEV.3
O0120C
00150 CO*414 (tCLt~ý4F-Q4*IIEIYR),*))YJfAL
00)524' ?LS* ýLLsH.PV&FPC. FOY #ICAS.43% A5( 4) a PS(4). n( *). 1P(A) FO)Co
001 54o VC& J. qp #ALP. ALP2* A14:A. t4ASS& VFAIL* Z.(L4. A. 1 i.. Lv~ VS I,%S2*
DO55 I S 4'9 SL ASCS VCL o VCS,,ASS* BSS& AV. RF. CF.41c
qiD' 56- wo Pil. 03#L3C. S. %1L4 .CO.PSI aP04PPPPEI ToPC. I Co TO# 094V

0014(0 LJGICAL LI
00 1 44c
001 70Cs READ TI TLI AVJ) C34TRN. PARAI4TM'S
001 75 Pq1lT 67
00190 READ Sff#TI7)E
DOM~ OR1 T 95
00190 RArn.<IlC.L.;rYpir:..(Plr.4RAlD
00195 OJ.IAYNO
00200 Vrs4ILsEIOl
00205 67 FaRVATC/eIIPUT T11tF-.tl
0021*) fil FOR1AT(A391
f10213 65 I F69'ATt!)llQ401T 1
00234C
00236 A G3 S 1s.1.4
00238 ASCI~a9
lflM40 5 C04TINUE

0024&C~ 0 1'4P'), 411) EC-435 FLAR 441, RS1lrJRCEIET PR3P'NTI( I
00246 POINT 6),
G02411 RED: 'LLH.FCr .3OSý,;A
00250 Vil.u1 25&VPC
00252 ECe S7619-04 54T( VPC)
002S4 E5c299:
00256 ARAu~."I.tOLL
00254 fr0(IPnEV/)l0O5 ES(~w-5/1000
00260 R.'LL/!L!
04*62 41u.0alORil ALP2*4LP*ALP
U0264 IF(lC&SE.LE.41GOT3 It
00266 ReOSl AmOSl ALP2UO
G'126 It PR1'4T 470
0 02 70 02 6 1.1.4
00272 PRIWT 625*1
00274 REAOASCI)o0(t)vAPS..1)sOP(tl
00276 trtl.4gC.I)WT3 3
0031 65(...697") CS
00260 3 U.9N769q9.CS
00262 & toV(Z.co.3)3T41 9
00234 WTI9 8
00246 7 ta1.1
00266 4 C$,TIl*4
00290 9 C844TtI4UE
00292 PRIIT 711
00294 RtgAO.IV69
00296 £F(V(4114.4.I )COTS IS
00300 tIF(ICASC.ST.4)0ITf 13
00302 PRI14T 70)
00304 READ&ASCS.ASCL
00306 ASO...ASCL/12.0
00306 0616 I16
00310 13 0`4114T 706
00312 REAO.ASCS
00310 AS~O..00
00316 16 ASCS*ASCS/I2.0
0031RC
00320CI...g.*O,*OOO*O****O*OOOO
00322Ct e OEi9R,4ti'Z DrPJLECTtIll A40 48ME4T C#EVV1C)CITS 0S

00324C1 .. geeeeeeeeeeeSeeeeOe**0
00326C
00326 IS ?I4ASSel5O0.ARCAIIS'3( 396.07.) 726.0)
00330 PRI'4T 620.1 CASP. '1.5.LL. 4S. PC FDCEC. C4IP. VOl. £341P
00332 DRII?1 630
00334 Of 110 Isl.4
00336 tF(AS(I).£.3-).0)T3 110
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ýAOGPAM RCSLAB (COWNT".D)

0034?C C-44k'I... -),4[r% J.7 4~j 4 Lt.AJ ")-14./Fr TJ

i t F ( . GT. VCL -4 VCL I JCS1qA'(

W)A fr(I

91 ):4V 3 .94 fý;0) I-2 tL 0J S2 KI)N 1- 1"1

001340 CAL C$o#, , V14 ~ It. AST C 15rI,, A- F.S !LSC . t'>IrO 41L, CF. ; .I
o,) ,% 4615 vt4A (/-11-J

60,4 7-1 - i FO =.14 1. " -

10;O L.'C .T( e'Do. it K. FA C , 914AOIVS0.

fl1342 6-00IQT(.V)

11'61 701',tC1"I.-r 1QLIsL T
00364tC* I'i"J4T AV~4-FS0L14' (sT

'1040 70-11.FS;?MA. -'t 4P T111SR:4I1C-F4 AOL 'L r

0frAl,; "44I) (F,. '4. VI-,r
106:60 Ill'0 VRAFQJ4T.0S TAeIc[c fqi -420

00.140 PAQA4':T0.1

0040 S Ti I CO =t000n S 9- 2 1 4- S0012O.
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PROGRAM1 RCSLAB (CONTINUED) 1

00700 GSTW 1'
00705 14 AStIO~xAStDE*.AACI.I)
00710 101 1FCAAC1,2).LT.D0:LAY)0CLAY:AA4 K.21
00715 9%FR3'4TmAVQ3'dT/ATS ASt10ý*AS10VAT
00720 700 F9q,4ArC/e14p'J '4w1'4 4'0 R1334 V30NE4 (CC)0.9)
00730 71n VF9'lATC/*.l4P'rT AR6ZA (SO) FT)*LOCATI.3' CADE A OELAYve4SEC)*

00740 G&.): S ~l/ SG2. G4:2./0G3 S GS*.G.I.
0075.ý PP2*.1912
007S C=S')RTC rO*P1432.. I 44./iRH31)
00760 TAU*2.*(V3*4OCI1/3 ) )/C
00770 OTaTAU/A.0
0077SC
0076 20 C*'411'4tJE
00610 25 CAL.L CI4AI4(RCSLAB82)
0(36)5 99 STOP
00420 LEO
00930 SURII31JTI'4E C3LEC ICASE. iiASS. USS, AF. 6P I, LV. 'L'.PV,'d9.Cf.
006.1Z4 El.E*4TRY
00934,-- T&41S SUR'13$JT1'4p: DEFTl41'ILS '4l'4L'T A'II) OEFLECTt34 C3LFFICL'dTS
00936C: V3P 3'41-jAY CCA'qES 5-7) A'dD T%4-bAY CCASES 1-4) FL'4L'4TS

-' 0040 REAL 1,0qPq.qpq 1*4
00842 wI
00644 fPKCAS.rT.4),i3T3 S0
001146C
000,48 R**
00450 63s6.62
006')2 R4sR2*62
00654 ASS.--.070304.0I3690*6-,00345A06R2..0002466R3
006536 RSSu-.0563324. 139314.6-.0356094624.003016*R3
0065'u q GWTlc4.2O.30.43).tCASE
001160C
00962Ce CnSE 9. FIXED .14 F8126 SIDES

0041*6 20 '4943
t00666 Afro--003430*. 00 7327*Q-.003365e6 2*.0006646OR3-.0000476GOR4
0014&% B~u-.lIolsn..2606'"Seq-.136S'62em20..0346776R3-.004016.6R4
00Oil70* '0.000l7no~oqs
004"' CV.-.1674..3554.6-.17140426.0286663
0047* ( AT3 41

008701CI CASE 3. FIXED a. S'43RT SIDES- S1MPL* 51,'PPRTED 3'4 L8'4G SIDES
00OR60 30 qx*4
00662 Aru.004513-.0I752S5.6..c)2309S.9--C.C032SPOR3..002167.R4
U00444 -.0002204*R*05 0 .00000940606R*06
00166 RSr-.122149*.31344S*R-.1539 "*Q9*-036192*Rt3--OO4O1S0RA
ooqqq* *.0'0016461%005
00490 CF.2. 1954-7.7644.6'10.63376.62- 7.2*95e6..2.344.64
00692* -. 29S466*05
00694 09" l 4
00696C
O0696Ct CASE a. S14PLY SUPPaRTED 31J S43-I SIDES. FIXED 8*4 L940 Sti4ES
00900 40 '43
00902 AFu-.0027650.0G',.6S2.6- .0OS',96'62*;00129eR3-.000259'644
00904* 4.00001739*6ftee
00906 6fPv.. 0603200.2565154R-.l7S64q.R2..0S792Sem3-.009227Oma
00906.0 *.00056tembe5
00910 CV.5.69617*6-1.6669-7.9396.R*2.S.3142.6t3-1.7623eR4..213*e6*S
00912c
00914 '.1 t7C6.GT.2.OlCFeI.0I2.0

00916 REU"4

00920 50 CS'4T1 IVIE
009e2Cs CASE S. *'4E-W4Y* S1I4PLY Sf'PlPQTED
00924 ASS*5.0/3R4.0
00926 DSSv0.32S
00928 0ST3C270.270.270.270.270.40. 70).ICASE
00930Cs CASE 6. 3'4f-?dAY* FIXED LD0S
0093PCi CASE 6. aIX-WAY FIXED) LI0 bALL
00934 40 AlruI.0/34.0
00916 eSPe.1.0/2.0
00934 Crol.0,112.0
00940 '4X.3
00942 IEVJR'4
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PROGRAM RCSLAB (CONTINUED)

009 44C
00946C: CASF 7. .34E3-w~y. PRIPPFJ CA'JTILEVER
009411 70 AF.1.O/Iqs.o
0095C 9IF-0.125
00952 CFr0. l2t
00954 'J9s3
009!)6 P70 R$T1'JR
00959 q'jo
01000 qG:G49JT RCSLAR2 (141PUT.1'jTPUT-TAPEl)
01010C THV1' SCIf'4T CALCIJLAV9S THE RESISTA4CC2 FlJ4CTtl'J A'd0
01020C L.3ACl'W, A40 S3LVES THE OY*4A41C l'IdArll.Js 3F 43TIa4i

01052+ 'LS.'.LLHS.PVFPC.F,1foC9~l,434A,AS(4),AP5C44),0C(4),)P(4).FDC.

010556 'iE49# ASCL s ASCS# VCL# VCS* ASS* 9SS. AF. HF& CF, '411.
010560. W. P3, CILIC. q. .L~'N. C0, PSI& POIPF, PEXTP PC. TC.# TOP DEAf
010584' 1WI4, 3.V3.L1.AA(II.2). C84().AFq3'JT.ASK 0PG . 02. CL3,4. PP2.')T
01076 C344'34' /SAR/ SARC2AS,SAR2-AL
01079l C34%114 /RAND0/ T14EC
0100 U!'4;:4510 AC;0),V(90).T(8;0).VSC0;),V1C90,PP'J90o

01250 13 FC1 FC1114CE9. I b)RLETYP- 23 )CLLFR

01270 CALLs0 RF(4
013650 CV~ALLRAI:34

01310C
013280 G3T3'ýN 20I14 4 TRtjVLJE R EIQ1S 3 AE

011390 13 PFsCPV'4C'.EOF4Ar73TJ 2

014360 20 (ALLX=CEO

01390) 23 PF(uV9.0~r C F4 1+P4A

01420 CALL F(LLCP1'4T#P2
11 430C
01440CS l'4IVIALI!E 'JAL-JS FIR RSTA '1~tH3D (Rc9TA :1/6) A'40) C3'4I'JtF VALtJ
0I4SQC2 F3R FIRST T14E 1'4tEVAL ASSUIr4'4 ELE,494r lItTIALLf AT R-ESr
C01460 24 ta1
01470 TI 49:=0
01480 TCI)-0S VCI)-OS Y(33:0
0149n OELTA=0.001

01510 P7 ~ .1)lT 30

01520 1I4ST1*'E*0ELTA
01530 CAL.L FILLCPK'JT.3)
013540 mi1T~v 27
n155so IK'(Y(l).r~sýYFAKL)PRt,4r 71. T(D.Y'fc1
11640 30 CALL RESIST(2)
01650 '1(l)'0.0 S ,JS(3)=-b.' S VL~l):0.O

I I sio V I)=TK'4E

01690CI PQOCEO'1ýK F)R ALL ShI1S90lUE'T TNE 1'4rTv;AL5
01700 1 1:1,1
01710 1F(1.LT.83)tG1Tl It
0372) P9J14T 99o T14E
01730 9-3 FIQ'4AT(le!-Rl' T!AE st.F6.3.* CA1L', AS5'INýJ) TI 40T 3CCJq.)
01740 0I37 6
01750 33 Ti'lEuT1114t:0LTA
01760 T(l)zT1'4E
01770 ACI)xACI-3)
01775 IF(.(RF.'IE.01GlT3 11)
01 740 CALL FJRCE(3)
01790 Pd(1)=PEXT
03800 Ga Fa 2
01990 10 CALL P'KLL(PI4AT.3)
01890 P'4(1)=PI'JT
01910 2 CQ'4Tt4UE
01920 03 9 lJ?3.30
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PROGRAM RCSLAB (CONTINUED)

1192 CALL qV.SISTC2)

01960 4 AIEUP-AREAO.4CIW(pl1)ý)c?4ASSO<L.¶)
01970 ADELTA2A'4E4-AC I
0o1 99 A(1~vA'4Ew
01955 1 F(AfEW. EO.O)PRI'4Tv 19 54. TI M. P1C I), 1. 45.74(L"h. Y( I).A( I.)
01990 lVCAB6SCArFTA/(A4We:E-10o).LT-o01OIr3r.3 9
02000 9 C3%ITI lI0K
02010 A(12)A4W-AC-3TA/2.0
02020 PR1'4T 90,TI42.#PFACI),Y(I)
02030 9 C3'4T1'4UE
02040 Y( I )xYC I- I )*DELTAOVC I- ).0-ELJT*A*,-I.TAt(AC I- I )t3.+A( t)/6.
02050 VCI)xV( L-I).0E.TA.(AC1 ).AC1-1)/2.0
02060 VSCI)m~AREA*CVSI*P,4(I)*VS2*o)
02070 VLCI)xAqEA*(VL~elfA4j)+VLZ.)ý
02090C
02100Co C.42C4 FIR '4AXI41IJ'4 DEFLECT134 3R F~AILURE aF WALL
OZIIOC: IF 'qAX11ltJ4 0EFLECTI'v .ACH4EE- eLE1E'4T 010 '43T FAIL
02120 IF(Y(!).LE-Y(I-t).A' '(t).LE.P'4(I-01)3TO 6
0213n IFCY(1.-LT.0)Gv3T 6
0214U) tFCT14E-0LLY-frE.G.-010:)f:1T40.002
02160 tF(TtI4-OELAY.GE.0,020,oELTAnO.005
02170 IFCT1'4E-0F-AY.GE.0.100)0ELTAm0.01'3
02180 tF(T!'E-01EAY.6EF.0.S00) DELTA0.0tiO
02190C IF FAILURE OEVLFCTII'4 REAC~4E0. WALL FAILED
02200 IFCY(1.GE-rXY tL)G3T3 7
02210 G3T3 I
02220C
02230C: 1IITERVAL I4ALVI/IG PR3CEDURE T3 DETER,41'4E LaAD CAJS14G 14CIPIE417
02246C: COLLAPSE FOR CASES WH4ERE DESIRED
0225OCC ELEM'4T DID *43T FAIL -- SET PF'414 TO PF
02260 6 C34TI'4IE
02280 IF(-(I4C-S.O2.3T3 19
02290 36 PF,4I'42PF
02300 IP(PF'4AX.GT.0)G@T4 16
"0310 PF=2.0*PF
02320 GIT3 20
02330C: ~ELEMENT FAILED -- SET PF14FAX T3 PF
02340 7 CO'4TI*41JE
02350 TI4IECsTt4E
02370 IFC4',(4C.FG.0)G3T3 18
02380 37 PF`4AX2PF
02390Cs CI4EC4 T3 SEE IF LOAD RA'4GE IS W1.41'4 DESIRED ACCURACY
02400 17 IFC(PF4AX-PF'4I'4)/PF1'41.GT.0.0I)GOT3 16j
02410 IFCKRA'40.*4E.t)G3T3IR1
02420 CALL RA'40A4C3)
02430 1UTI 34
02440C
024SOCC: OUTPUT DATA I'43LUDES TI4E *1A;I'4fP4 OEYLECTIO'4 A40 TIME air
02460CR GCCURANJCE F3R A *31-FAIL14G WALL 3l) T)hE TIM4E 4'40 VEL3OITY
02470C: AT C3LLAPSE "IR A FAILli'. ELE4'4T. 3PT134AL 3UTPUT
024S0CS £'4TIRE BEHAVIOR TIMiE-41ST3RY -3F THE WALL-
02490C
02500Ct 3UTPUT LOAD DATA
02510 19 CALL F3RCE(4i

- 02520C
02530CC OUTPUT F1*4AL ýtSULTS
02540 IVCYCI*,.LT.Yt6.IL)PRt'4T 70.Y( I).T(I)
02S50 1FCY(I).GEv.YFAIL)PRI'4T 71*TC1.,VC1
02552C
02554 PRI'4T 90
025S6 REA0v-(FILE
02558 tF(KvILC.EQ0-*G4T4 40
021560 PRI14T 95
02562 RPAO.'4A'IEF
02564 CALL PFUR(3'4RET#Iv%)AN'EF)
02546 WRITECI, )SAREAS.SAREAýL.-HS
0256b WRITECIP)I
-32510 WR!TvcI,)(TCJ),P1C.S(i.'LJ Islte)
02574 CALL FFURC34EP.I'4A'qF)
02576 40 CI'4T1'41E
0257RC CHECc)( To- SEE IF E'4TRE T1I4E-4tSTS@RY IS DESIRED
02590 PRI4T -72
WIS90 REA0a'1
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PROGRAM RCSLAB (CONTINUED)

f0P69 0 25 PRI,4f 77
38 ~710 C
02740 7n FIR'iATC/.'di FAIL'IMP - 'iX OVFLFCTI.3' 3F..i:6.?;..

027509, 6 14. RE6C.4r.0sF7.3.. SCC.) J '.AII
027650 71 FR4ArFU*FA1L'IR' KCURRIý0 ATO.F7.3.0S 5C (VT At. 'JLLC pY*

('2 7-3 12 ~14AT/ ri 1,4, s ~.C)C~5I 3)@t

12.4 30 76 FIRIAT(/# rl'iE Pq,5ssJRE 0JCr-LoArIrJ4 Pj'L IC ITY*

0213404 '1fI'PLACC'
7 '4T V1,S J

liqoO 77 P1941AT( {'//.---------'))
-12:170 90i V3R %1l/*ArLvAT11'4 113r T~ CU AT TI4-' =-.F4-3.3.

~Q0* ~ R-I.*(AVO JF LAST 2 ITCE1AT13V)-)/- i'(1)

%:930 90 FIRVTC/'440 REACT1)S T% 9E 31IrD1JT T3 ~L .~~9f
0;9.014 95 v i~iJJ~T'A4~r 4F SL613 '1ACT14I DATA FILE*-?)

03'"40 44q s rill
1121. 70 ;ND)

I10010C T-11S sjti,:rTKC IVP'JTý T4JE L3AU' P6A.1c.TeS A.40 nOCTER'Il'dS

£ 3020C T~k L,3A4 AT 1% riv,':2 Till-t rF32 roiC PALLJWIV3 L346) TYPES$ -

101)30C 1. IDEIL[-ED %.AST LaA.:, (F.434T 4.k SIDE FACE)

10950 C341213'4 4~,0~C~F( 074.Iy)0'JYJ~F.
1 flr526- ýL'.,.LLI4SpvipPCF01tCASE.33A194.AS(4)DAPS(4),0(4),POC4).F)C.
100154. cCC F5, Op A.P. AU'2# ARECA. 

7 '.6SS# vFA1L. 'AL4I VI, I. 2* VS I VS2.
I 00%55- 'IF.HD Aý-tL ASCSs VOL. UCS, ASS- qSS* Al'. RF. CF. YKI.

113)0561, WP.ID C~rLIC. S.7L'N.CD, 3#93P~P.CTC. rO. o. .6

10040 C

-t 10130 tF(L')TrEPE)CO5lrilT3 SCO

iI I')OOC
tioioc CALC';LATF. 1.3AD pP~l-,QTIEC Pf12 r'"C' PE"~ PR;SS'lR

11030 1"M121

11070 205 P0~a.5(PS-1A.PS3/'.P3P

Ils MT0 21
1 1010 210 pCs3.6S'*

111090

Il.114 M-93(220 2 j)L
11150 220 TA=37LC'4"3

!1160 TAZ=TA/2,0
11170 TA2TD2TA2/TCO

1119n RFTIlq4

1:?,ItIC CiLC'LAThE LIAO
12ý030 300 G0T2f305#310).L3C
12040 305 TTO=TT1IC/TO
t 2050 1FCTZME.GT.TC)(Mtl 320
12060 P2PC+(TC-T1-4)*tPq-PC)/TC
12070 ORVIR4
120 Pni0 kl TTOsC?19.C7A2)/To
12090 IrfT1'4C.GT.T-z)G3T3 32n
1.100 P*PA*T1'4E/TA
MID1 RETUR4
12120 .120 I7Tr-FI0M~ 330
Il,:l30 '*.3*s(I-TTO)OE~rC-TT0).COOPD3(I-TTfO0)2,XP(-?TTOI
IliO 1 0 ~rJr~
1 *140 330 Pa.')
1217 RETIJR4

13010C Pq1'T 1.3AD DATA

13020 IF(IfVC.CO~.0l3TI 4900
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PROGRAM RCSLAB (CONTIN~UED)

13030 PqI.T 6540*LITYPE
13040 GO T3 410
13050 400 PR14T 645#LOTYPE
13060 410 C3'4TJ'4UE
13070 415 VMTIC420,425),L3C
130810 420 PR14T 650
13090 GaT3 430
13100 425 PR14T 655
13110 430 PR1'dT f60#WvP3,C,3
13120 lFC4(RA~n.0.1.O)RrTU",'I
13130 rATOC435.440I.L3C
13140 435 PRI'dT 665S.STC.PR
13150 GaTZ 445
13160 440 PR1tdT 67O*ZLE'4#TA#PA
13170 445 PR14IT 67S-U. 10,C(IPSI#PD3
13180 RET'JR'

I 3500C
13SIOC LIAO TYrPE 5 -- ARRITRA9RY LIAO SHAPE
13520 500 CrGT8C510e 520k530. %40),IE'4TRY

* 13S30C
13S40C 1'4PUT LOAD DATA
13550 510 PR14T 690

i 13560 8EA0.IP814T.CTTCJ).PPCJ),JIt'dP-11dT)
13570 FACT3RuI.O
133580 F(f(I4C.EGO.)G@T3 518
13590 P#4A~(.PP( I)
13600 f.4 535 Ju2v'4PO1'IT
13610 S15 IF(PPCi).6T.P4AX)P'qA~uPPCI)
13620 518 P~uPPC21-PP(1)
13630 TXTT(2)-TTC 1)
13640 )Jul
13650 RETURI

I 3&60C
13670C CALCULATE I4ANUqt4 LOAD
33680 520 FACTORmPR/PM'AX
13690 08TO Sig
13700 RETURV
13710C
13720C CALCULLTE LOAD
13730 530 ZF(TIIE.LE.TTCJIýl))088 S35
13740 JJu.J#Il
13750 PX-PP(JJ*1)-PP(JJ)
13760 TX=TTCJOIi)-TT( 11)
13765 !PCT'c.EO.0)TXxtE-10
13770 aOT3 530
13780 535 PuFACT3IRe(PPCJJ)4(T1ME-TT(.1j))*PX/TX)
13790 RETURM
13600C
13910C PR14T LOAD DA4TA
13815 540 If(b(1'4C.EO-I)PRI'4T 640.LDYPE
13820 IF(o(!4C.E9O.)PRIIT 645,1.DTYPE
13825 PR14T 690
t3330 06 545 J'I.'4P~314T

-'13840 Pt'ACT3R*F.PCJ)
13eSO 545 PR14T 695.TT(J)&P
13860 RETUR4
14000c

14070 6P40 F9RRIATC/sL.3A0 CAUSt4G .IACIPIE'4T FA:LURE IS AS MVUWI,*.
14071. /*SX&*Li&F. TYPE '4U'4ERO#12)
14080 64S FJ3R4ATCf*PRPERTIES OF LOAD ACTINAG V$ ELE1~4T ARE AS 0
14081* *F3LL3W~t4.J~wSX#4L3AD TYPI: 4114BERODIt2)
14090 650 F3RW4ATC8'#C.'Fq34T FACE)*)
14100 655 FOR84ATCSXc**CSIOE 3R TIP FACE)*)
14110 660 F3W4AT(10E.ebw uo#FR.1.o 4T Pa u*.F6.2#* PSI Ce so.
143111 F7.1#* FPS*)
14120 665 F4r-1A1(I0E,4S so.Ffi.loo FT IC x0.F6.3.* SEC PR a*&
1 4 12e1. F7.3v4 PSI*)
141 30 670 FORIATCIOX&OL s4.F6.l.* FT TA B*oF6.3*0 SEC PA s*.
14131* F?,".* PSI*)
14140 67S F9R4ATCIOX#*U -**F?.Ioe FPS TO e*.F6.3** SF.C CD so,
343434 FS-.-G6eK&*PS3 n*,F7.3t* P~t P08 u&&F7.3.* PSI*)

I141S0 680 F*R4ATt/s.1IPiJT '4r-qEq OF L3OA PSIITS AID THE T1,4E A4D e.
1431.l *PRESSU'R' AT EAC.4 P3l1ITO)
14160 690 F3q1AT(,I0'(**Tt1E PRESSURE*)
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PROGRAM RCSLAP. (CONTINUED)

,omr) c'fl iQI')Tt V- FILL( A3. 1 -74 Trf)
R0010CSg C4 01iT,715 AV~~o AIRq PRý' III ;0, oi-- ri +LAcr -.4vj:

Pql~iin C'11*4i4 <I It.~rp~ .4AJ.1~ *Y( .49). Y,' yJ. f'ptL.

P0045C
20100 r3TJ)C 0. 13.11 3.1c JTRY
20110 in Qrnj34
20310C
"00320 13 PjI3PJ
20333 ITTsOS T120.

20350 L2=.FALqs: S L3-.FALSE.
90360 RTTV4~
L403 70C
20340 It tFCl.j)01Tl 52
103-15 tVCL2.A.L3)GI13 9
20390 5*2 D00T=(TL'4E-T0)4,0.

420395 IST3P=2
20400 S3 tFC00?.LT.-0T)GlT3T 51
90410 50 O0T=0.!;*00T
2041 ý I ST3Px2-I ST3P
20420 G 3 T3 53
20430 51 3 4tU
20440 %3 99 t2lvIST3P
20451. TT2T3I*If)')T
20460 tF(TT.GT.T0)Gl T3 99
9n470 DV:0. S 942~0. S 4W20
P0490 03 500<l.4h'
20490 114%,'(.0 S DLYAA4.((2)#.o.0003I
20500 1FCVLY.c,'.?T) M T3 500
20510 GaTV 15. 16# 16)&
P0520 15 C0FzI.0
20530 ZFCTT-TC)20.20#21
20540 20 PII=(TC-lT)0(PR-PC),TC*PC
20550 P11s933.p1
20560 G3 T3 30
20570 16 CDF2-0.4
20600 21 RmTT/TO t' RR=I.-R
20610 PD-0.P3tq59R4,EXPC-2.*q)
;)0690 pý,m:z*RRV'(-R)
20430 PI I-PS6CDF*Pt
206i40 PIIzPtI.Pa
20650 30 RN31=2I433eCtPlI-/P3)**G2)
20660 IFPPit-P3.3)36.36.37

20670 3o JSI G4d-I
206130 L2- .TRUE-
20770 303 P2:PII
207,30 R4322((P2/P31)).G2).qI4333
20790 XuP31/q9433a
20900 (A T3 3R
?0910 37 IGi.
P0420 306 P2zPP2*PII
90930 RH3.s((P2/PIt)0**G2)*R41I
20,140 3C2Pl1/R)441
20550 35 lJ22uG4&(X-P2/5R a2).32.0I 44.
20560 I Ft U22) 40- 39.a39
20570 40 PRI4T,01j22 V~ATIVE*.'J22
a0840 Srap
20%;90 39 U2sSQRTCU22)0JSIG'4
?0900 OD14'J2aR432oAA(4. 1)*DDT
20910 D63()1.UOI
Z0920 WW-WW.PI1*bi%41(G3*QR43I)
20925C
20930 500 Ca'4T11UF
20940 P33=P"13.--I )*WWV3
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PROGRAM RCSLAB (CONTINUED)

204950 R41q.3l-l3I*0'),,V%
~13.160 49 C3'4TI4Wfv
20770 tT3,T

2090350 P3zP33-PI
P0942 1V(TI4E,,r'E.1C)L3o,.TRJF.

3000CRR:T R~41S'3'T''I0JST.. tUQd)L.tra.DrCCi4sr
3020C:4 R-SISTA4CET VudCI.21'd. RA'5'Rqr~ ~uae.Ad)4AT
2093C 1FCC4SSA' "PISNC.ECIIVL1E 3 PC I
10946C 0ELS~CTI'df''IRI)i' N"fYJAICAILY)

30052'~ RLE.VLL.IIS Fv.4CT.'4 FoR.CA4SF..'dRAR.A F)ACFJS(. 0(4) REA(I4).FC

30054' C: DELCST1D LP AS 2 R AqEAF VY THES VFoAI 4L4 AIALYSIS*~2 S.V2

300556 4C'48.ASCL.ASCS.VCL.VCS.ASS. BSS.AV. 8P.CF.'4-(s
30056' .. Pl. Cl.L IC. S. 'L '4. CO. PSI. PDI. PR. PEXT.PCp TC. TO. DELAYoo
30058'* '4W1 e 848R3.V3.LI.*AAk(8 2).'4'1C8).AFRII4TeAStDE. G G2. 3. 04,PP2.OT
30070 C341431 /SARf SAREASooSARQ.AL
30100 REAL '4.1C~C,1G.'4.41.-(4(P.4(3.'4U(4).ICR(4).4(T

* 30130 0?3T3(4. 500. 45).IE'd rRY
30140 4 Roru4,4
30S!IOC

30R30CS 4, E4TRY 22 OETSR414E JEL4E4ET PRIPEtCTIEC,
30R40Ci* DEPE4DE4T 3- FOC. FOY'. A'40 9) 0
30A i0C '3S

*30960454E/C
30970 VRRS.0*SgRT(FOC)

30900 44:2.0omIG&FR/-IS
30920 CALL CTFC 'y .iO1..A.S.. P''.CRIC

31490 G'4,J24U( )/"l-JCl W
31S00C
31SIOC: DETqR`41'4E P3SIT134 IF Yt-L0 LI'14iS A140 ILTI'4ATE RFSt1qTA4CE
3152flc: CIEFFICtF4TS FIR TWI-WAY SLAR
31530 tFCICASE.C.T.4)r.IT3 106
31540 ttlz-`UC4)/4UC2)
315" ! I3-Vic 3)/4U( I)

31570 rAW44A34xZ.0'-SjRT( I .00 13)
315,30 C,4ATxrA44A12/r;A-4A34
31590 8.5)RT 1*lI)(rUAP/rI4A4* ,R(GA*2
31600#. (G'ieALP211)- GRAT)
3I610Cs IF RSTA IS GREATER THA'4 0.5 ASSiJ'4PTIai IF CRAI4( PATTER4 A
MoSP0C: v3T VALID A4D 'RAC-( PATTERol Ft IS ASS'im"E TJ ICCUR
31630 IFf8.LE.0.5)G3TAl 105

31650C: CRACA PAT1IER4 9
31660 4(RA4:1
31670 8:S')RT(1.0.'J3).(S2RT(1.0/GRAT*e2'Glu.ALP2e3.0)-I.0/( MAT)
316060 /CGv1*ALP2eGAW4l~A2)
31690 lIiTER%iz6.0*GrA44AI 20O2'ALPeG,'qV(SflICTC 3. 1/C(?413'LP20 GRATeO2))
31700- -1.0/CS0RT((?ol1I)*ALP*GRAT))**2
31705 42A~PFAS0.50'LSOLLOCI.-Oq) S SAQSAL=0.5*7LS4PLL4`q
31 710 'OTO 108
311-20C
3173OC: CQAC4( PATTIS:'J A
'31740 105 C114I'4r1'4I
31750 4444-0
11 740 "'1TCRoi 26.040 GAi44A34*0 2/ ( ALP* C SORTC 30 174U*ALP2* (RAT4, 0)
31 770. -ALPAP rAT*SOJR I( 4U)) e.2)
31775 SAREAS:0.5eZLSaZLL*9 S SAREALm0O.SOLS*tLLooCI.08)
317q0 WT.1 10q
31 790C
31900Ct 0CTER*14t4 '41'4E1T A40 OEFLECTI-14 C3EFFICtECITS
3191OC: F3R CRAC-4EO P0QTt3'J IF SLAR REH'AV14IR
31520 106 9z0
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f PROGRAM RCSLAB (CONTINUED)

3t14e SA-'7A,0.0 £J SAQEL--n.S.'IA.!LL

31430 Ing rl fIJ

31qA0 I~T 195

318R0 (1TO 195
314~90 190 3J~~054()4C3) .)C1S'~
31910 195 iT~202020?0?~,I.3)Z
31910C

3193OCs -':TF;4I4- *IIT-AgC;* C-J4V,/ FIR dALL
21940CI f (I IS 1' *4 JIN II J; .OS. 14 1 LR/Clle.1d. AV) Y V4 I 3CW'ElcS
3195OC:
31940C
31970C: CASE~S I AID 5
339'i0 200 I4/SSL.

7  )

32000 y I = 1! 1
32010 4(<2x2C#,I C/C(A.'Io .c-e4)
32020 MFICASP.VA.5)MV1T Pn,
32030 '1Uv0-JtEq4'I'4J( I )/A4r
12040 G3T a04
3P050 205 3.JS200NC404UC I )/LS
32060 208 Yl='IV.0II/2
32070 '3TO 2830
32030C
32090C: CASES 2. 3& 4* 6, 4 7
32300 210 t'CV7 SL)
32130 <3IEC*Ir,,(AF*!LS&*4)
32120 YIs011441
32130
32140 -(2*4X*IC/CAF*!LS**4)
32350 Y2=012/,{2

32170 IF(IC45SE.GT.4),' IPI
321e I RO ipJTF.8-4ýiIC )/AREA
32140 ro3T3 220
32200 215 3J.J~'~j3/L
32210 220 YtI=Y2-(()ii-12)1<443
32220 290 CA1Tt',.I'.
32260 f0V41Lz2U
3227n YT=999.9
3P2180C
32290C: C'4Fr F'IQ TYPE IF FAt'.JIIE -LlC*4ITI ;?I4V1RCED 3q C34IVEM'd141.'4
32300 ICU3.T35'01 8
32310C
32320~t CI'JVE'dTI14AL TYPE FAIL'J4E
32322 IF(ICAS5-E.I0.l..ICASV.SQ0.5)33TT3 272
32324 YE=Y24-YI$C3.0-.)211i)
32326 M3T3 ?13
32394 272 YEzY'U
32330 273 YFA3L2YE&*0.3/(AStI)/nl)
3?3ADC2 DUCTILITY FACT.3R 'lUST RF -c= 30
323S0 IF(YFAIL.GT.3fl.flYP)YF~tLz30.0SYoý
32370 UT* 300
3?380;C
32390CS LtIP4LtY Rr.I'Y01CSD TYPE 3F FAILUR2E
32400C: THE FOLLJI.14G EPRESS13'I IS BASED P;' A STEEL EJ..3GAT13~4 OF 201
32410 241- IJC3s:F30.0
32420 f3PwjxUC3EF*SlRT(Ff)C)
32430 R3IIS'JA/6)e
32440 290 YVrAIL3SIqTC(0.2SARARSV0Y/UPU7.ZLS/2.)SS02.(.LSI2.)**2),

4 32460Ct
32470C T--'4SILE '34WA104E BEI4AVIAIR
32480 300 I"S3.g3U~ 6
32530 TS*ASCSOFDY
3253S tV(ASCL.Eg.0)'MT3 312
32540 1TsASCL*FDY
32550 C3:3.14159*Se)Q1CTS/TL)OýLl./(2.flwýLS)
32560 -4ruO
32570 03 310 1J-1#33#4
32580 112sJ1#2
32582 CJ HI1u0.So4(i:X(e)CI)*EXPC- JISClI)
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PROGRAM RCSLAB (CONTINUED)

325904 C2(I
~ 1 32590 C2C1.0-I.0/C3S141.1)/J I3-l-.CSri12)/Jj2*03

32600 310 ATa 7C2
32610 (T- I .So3. 14159..3f( A- O*'4T)
32620 OITI 314
32630 312 -(T2610.1.5
32640 314 YTmQUJ$LS*?.LSiC4T6TS)
31641 *uoQU
32644 RIP(YT.LC.YVTAL)U@T9 316
32648 *TwlT0XTsT5V( tLSELSl
326S431 YT.YAILsO 0LI

327C* ADJOIST L3AD-DEFLs.CTtI CURVE r3t SL.AB DEAD LOAD
326R10 24S915 a.:I.004S/1729.O
32700 1sC2CL.GT.fC1)OITl 292
32710 YDL*C0L/4(Kl
32712 GST3 29S
32713 292 OBT-1(293* 294# 294& 294m 293& P.94# 294). 1CASE
32714 293 YDLsY1.(OE)L-)I)*CYU-YI)/(')IJ-0I)
3271S 1F(3lD.LT.0)U)'MTI P95
32716 PRI'04T.'0L 2*.&0O.,. 011 *..oll S STrIP

327191 1F(Q0L.LT.0)2)r3n~ 295 S PRI4T#*QO.. -*#QCL.* 12 -**02 S STOP
32719 295 C914T11J5
32720 Y~sYI-YOLS Y2zY2-YDLS Y.JxYtJ-YOLS YTwYT-YOLS YVA1LsYPAIL-YOL
32725 )I.1-OL 2z:2.OILS )usl0-C0L S GTOOT-G6S MWAtLesOAIL-Gm.
32730 tlF(,(RAAID'A.I)PRI'4T 4;33.-'flL.YOL
32750C
32760CC 0-ITP'JT L3AD-DEFEC~T13I4 C'JRVF'
32770 1F(-R4qAI').EQ.)(0T3 331)
32 780 PRI14? 650
32790 t F( CASE;E0.I.3R.1CASEF.PQ.5)G3TI 320
32800 PRtIIT 660.toY1.2#Y2
321110 G3T@ 330
329120 320 PRtI'T 660.flI*Yl
32R30 lln IF1(4E418ý.'10.ITJ 33P.
32R140 PR14T f66O.l~lvYII.WA~LvYFAlL
328S0 WT3 335
31115 332 tlP(ST.q9E.OU)WIU 333
31160 P311? 640#QU.YIJ.QT*YY.OPrAIL&?PAIL
3116 UTI 33S
3"644 333 P4l? O.h1b11S4T.AL.P1
32470 33S C2UI?1'41)t
32911CC
.,2090 CALL TRAW; (qPL3.?!LL.ICASIr.(RA4. -LISE.'L4L .'-(L'4P .LIS. YL2Sv
32900# VSIS.VS2S.YLIFV.L2F.VS1P.VS2F.YA.IP*.L2P.VS1P.VS2P)
32910 2SMRL2VC3-.0(I)eLL/((VLIS4VL2S)eA4REAI
32920 ts(1r.ASE.rT.4)r1IT 341)
32930 9)#RxCoD2 'L/C(~ +IP)*RA
32940 tF((RAA10.4sý.I)P31dT 6i90, .-!...S4RS
32950 0811 345
32960 340 IF(-Q43A'd0.I'.)PQIIJT 6;v5.OS4QL
32970 345 Caif~li'iF
329910 3ET'JA'
32990CC
3300OC: .. e*eeee*eeee**eeeete'*eee
3301OC: & "4TRY 3t ri--rEqr4tlE Nr qEStSTA'dCE (PER 'ill?1 AREA)
33020Ct * IF THO: WALL .,A FU'dCTt314 OF YCI)

33040CC
33050 S00 l5CY(1)r.GE.YFAIL)01Tl 560
33060 IF(V(T).GT.Ylr)OST3 540

* ~~33070 9N7T3SC 50520. 520. 520. 501.520.520). ICASE
33060 501 C0EdI'4?UE
3309CC
3310CC: ELASTIC 3.AI4GE -- CASES I A4D S
33110 't(L4L8'!4L8SE
33120 YLI*.LIS S Y&2u9.2S
33130 VSI.VSIS S VS2mVS2S
33140 tF(YfI).';?.Yl)fAT3 510
331 SOC
3314OCC UI4CRAC(ED PORT184 -- ALL CASES
33170 505 QaY(1.41-(
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PROGRAM RCSLAB (CONTINUED)

33 90C
3320OC: CRAC-0:0 .-.3RTI $4 - CASE:S 1 440 5

* ~~~~~~33210 it C()l'O(.-I)(IIt
* 33220 RrruRv

33260C: ELASTIC :ZA0rc -- rA":'! .34.,
33270 'AL4=1!AL4Fe
33?960 VL=VI S V.2='A.2F
33293 VSI=V~zlg S Vc2.VS2F
33300 IF(Y(I).LT.YI)G3T3 S0,3
3331 OC2 CRAC4-e) P3RTI4I -- CASES 2.3.4,4.7 714
33320 0=31+CYCI )-Yl)*C0(2-.'3i)/CY2-YI) 

1

33325 RET'!R
33330C
3334OC: FLASr3-PLA;STI C RA'JGE -- CASES 2.3.4. 6.7
33360 'j30 L'4~

33360 VLI-VLI(43SCY(1)Y)) -

33390 RETIIR4
33400C
33410C: PLASTIC QA414E -- ALL CASES
33420 540 tAl.1z'AL.'IP
33430 VAI='AIP S VL2uVL2P
33440 VS)=VSIP S VS2xVS2P
33450 IF(YCI).GT.YT)G;3T3 550

33460 ')v0U
33470 RETU"'

33490C TEIISI E v4E49RA4E RA'41G-- ALL CASEýS
33500 550 .O0%*(1(1J-YT)0(4WAlL-OT)/(YfAIL-YT)
33510 RETUJH'
33520C
33530C: aELE*E'4T C3LLAPSEO) - '41 QESISTA4CE (Ta AVaID I'0Y4;RICAL 01FV1C'LTies

33S40Ct FIR CE7RTAI'J ZASEýS SET RE';ISTA'4CE T)IIAL T) V'ýY S14ALL VAL.J3
33550 561 JHImF1
3355b6') RKTU -1'
335 73C

33693 633 F0RMAT(/*0L. z4..F6.2** PSI YOL 2*.FR.-4#* Ili-*)I
33700 650 F3R'4ATC//*L.JA0-0EFLECTI3'4 C'lRVEQ#/.lK*1 (PSI) Y (14.3)*
33710 660 F3R'dAT(F9.2#F12.4)
33750 690 F4R4AT(/.oS4RL -&#F9-2#6 PSI 3S'4RS :0,7F9.2.e PSI*)

33760 695 F3'1AT(/6QS)4qL :0.79.2.0 PSI.)
33910 IND
35000 SIIRR~tJTI'E 41'dEIT( FOC. 70Y. ES.'.PV. R. AS. APS*. 0 P.-4U. ICR. IC)
35010C THIS SURRAUTINIE DETERIt'4ES THE LLT1'dATE 4134E4T CAPACITY Al')
35020C CRACAEO 14"4E'T IF I'IERTtA FIR REOUIRV.D SECTI34S
35040 REAL 43.4-2.,(3..(UD.*4.IC.lCrIT.'4U(4).ICR(4).AS(4).APS(4).0C4).OP(4)
35050C
3S060CI OSTEfR4I'E VALUES OF C3'dCRETE PARA~lcTERS
3SO70 45 <3=0.94-FDC126I93T
35030 '(aO.SO-FOC/%JE4
3b090 4(3m(3900.0*.0.356F0C)I ( 3E3+.%0.2eFOC-F0CeF0Cl26E3)
35100 EPSCx.0.04-F0Cf6SES
351S0C: *..000000000000.t..000.0.
35160Ct * OETE~R,4I'dE ULTI*4ATE '41'4E'IT CAPACITY AI40 CRAC4EO
35170Ct 6 '48dE*4T -3F t*4ERrIA F3R REOUIREL' SECT134S
351S0C: .............. 0000h.....0
35190C
35200 11201 ICT3T=O
36210 D3 170 1.3.4
35220 IFCAS(I).EQ.0)01T3 170
35230 11211.1
3S240Ct ALL PRSPERTIES ARE "4'PUTFD FAR A WIDTH 9
35250 TEIS=AS(I)*FDY*PV
35260 IF(APS(I).LE.0)GOTa ISO
35270C1
352R0Cs WALL HAS Cl PRESS113I RE14FIRCEIE14T
35290 Crn~l*(3*Fn0LoS&JP( 3)
35300 TER~3s0.5.(TE'4S/APSCI)0-ES.EPSCI,
35310 TER'42sES*EPSCO(TEý'dS-C)/APS1l)
3532OC: OETER'41'dE LICATI6'4 3F 'EEUTRAL AXIS
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3 ~PROCRAM' RCSLAB (CONTINUED)

35330 IFcTE4S.LE.C)G3T3 140
35340CI 3*)350Cs 4iJ) ý 0'
35360 FPS TIýR41t(3eFOC/2.0-SORTCC(TEIl'93(3.F')C/2.0)*s2
35370, -CT ýR2.ES*EPSC*4(3*FDC))
35390CS F'S %lhJST BE -cm FOYI35390 IFCFPS.LT.FDY)G3T3 130
35400 FPSsFDY
35410 130 TPSzAPS(3)*CFPS-301C
35420 (U0sCTF'S-TPS),$(,(*.(3*FOC*9)
35430 M~UM TM 4STPS)0(0CI)-(20-tJD)4,TPSeC0( I)-OP(I))
35440 ICRCI)i*U.330JA()C()4l)~
35450. +(.1-1) APSC fC~JD-DPCI))**2
35460 GITI t!)2
35470C

354R0Ct AU9 -c0
35490 140 FPSu-Tt:41.S0RTC1'l*1**2-T3Eki2)
355OOCs FIS MlUST +r4 FDY
35510 IF(FPS.LT.F0Yflr3T3 145
35520 FPS-FOY
35530 145 TE4='*SASI*0
35540 (U),rTER3,*(Kl*(3*lrOC*R)

35620 GOTO 152*10./..eS()(C)41)t

35530C

35640 352 ICTaTJS.(ICT9T 2*CRC1)
35650 30C~T~U
35630C

35640 1752 ICCT3T=ICTTICR

35690 RETUVI
35700 M"4

50000 SURR8'JT1 41 TQA*4S (B. ZLV. ZLH. I CASE#. -(RA'C. Z401SE. M4L'FEo 7(LM1P* Vi I So
50010* iL2S. '42S. VS2S VLIIF. VL2F. VS1 V.VS2F. VAJP. A2P. VSI P.VS2P)
50030C
SOO4OCt THIS SU93RO'JTP'4-' TCA'*4t'JS LJA0 A,40 *4A,ý. TRA ISFOQ'AT13*4 FACTORS
SOOSOCt A140OY0VA~41C REACTU3'J C3EFF1CZIFTS Faq Tb0-WAY 4ALLS.
50060C
S007OCt 0ET'R'4I'4 L3A0 AlD 49ASS TRA4SFaQ'4ATI,'4 FACTIRS
500130 92ugeR
50090 83:9*-92

50300 84*92*82
50110 85a92*83
50320 96:83*03
S0130C
50140Ct CASES 1 4 5 -- £1.ASTV, RA*4GM
50150 330) 3KSE20.DI*93O()./32.-E32/7.5*93/21+84/14..9S5.t1~-6/90ý
50360 Z44SE2'U. 5038-0. 7066*3
50170 t'(LSEI=6.4*F12*C1./6.-92/10.4-B3/30.)
50380 ?-KLSE220.64-0.8134*B
50390 BAftSj.80(./12.-82/315.U3t42.)I(./6.-92/10..63JF30.)
50200 8ARS2.(0. 327083-0. t84524*5-)flO. .-0.50833309)
502310 k-4Eml!Q4SE3*'!-SE2
50220 '?-LSEw'!(LSEl.t-4LSE2
50230 IFC.(RA(.E0.1)03Tl 335
5024MC CRAC.( PATTER4 A
50250 CVS2O. S49
50260 CV.S*l0)
50270 XPzZLH08/3.0
50280 Xf9AR-q-RARSI*ZLH
S02-PO FPUFLVOCI.0-4.0*9/3.0)/(4.0'(3.0-R))
50300 'E9ARS*BARS2*?LV
50310 XRARP20.5*B*8.LH
50320 ?A~~~(.4-h6)(.8-/.
S0330 EUTS 338)
50340Ct CRAC4C PATTER14 9
50350 335 CVS2O.SeCI.0-9)
50360 CVLuO. 5*0
50370 9Ps'LHO(1.0-4.0*B/3.0)/(4.0*C3.0-B))
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PROGRAM4 RCSLAB (CONT INUED)

5034b0 XHAS.13ARS26ýLs4
50390 1!P2ýLVOR/3.0
to0400 V3ARS8AQSI.PLvIi5042 0 4ARI'.0. SO R*PL J
5043n 33.1 '(LISE= z'4S45.I'/4LS
5045r) (a r u390.340. 350. 360#390, 340v470). 1 CAý
504430C
%0470C: CAC;S 2. 3. 0. 4 -- ILATIC RA'Jr-
S04-10 1:r)IC450E.i~T 3A5

Sf)Qn n~ 34n
50',00 360 3

'J
5

50510CC CASIý 1A, PQ. 3A. 44 t 6
b01520 340 l209el03.l/053t22..3lz44.,.
50530

50550 lflT-C31). 345. 370). 310,370.365). 1CAS6ý
OS056nCt CA-ZV 9A, 29. 33. 649; A 6

S0570 165 T7(%F~s0.404S5-0.614 4 OR
505.10 ý4L F'E2zC. 5344- 0. 73?90, 4
50590 BARF2 xC .091667-. 1 3R09 S.9)/.1C.266 6 f)7- 3 6 6 66 7 * R
10600 G3T.3 C 37353 6R.17').3 75, 3 7S. 3 69)1 CA ZF
50610C2 CASFS 2A £ 29

50630 36 Lý( FsN4 FEI + !( 4F.
50630 GiT -( E1t.10 +ý(LF

5065OCC CASSS 34 4 49
50660 370 !4FxtIFaE1.ý*SF.2
50670
506910 QT3 390
5069Ct: CASES 3R. 4A. & 6
50700 375 7?,F;:-.VS9ýI*!?',FE2
50710 ý,4L Fg:z':L SE I ! L FE2
50720 310 ! (LMFIV'(1Frl '>LFE
50740 MT3 390
50750CC2 CAS$E 7
50760 470 '!-(L'FEx0.743
50 770C
507R0Ct ALL CASES -- PLASY:C RA'4G7
50790 390 ~~I09/
50100 ý(Lv- 0. 5- A/ 3.0)

S0R30C
50J40CC: 0ETER'41'E 0Y4A,4IC .1EACT114 C3EFFICIE'JrS F3R S~43RT (VS) AID
50850C: L34G ('IL) E9V
50816CC
50.170 IF(ICASE.LT.5)GIT1 395
50.1.1 XRARS-IE-I0S 3ARFaIFZIO:lS (4ARPzlr-10
Snq90 395 C314TIVIFI
50900 (30T1iC450,400, 400. 420. 450. 400, 44s). ICASE.
50910 400 IFC AR4(.F0.I~nT3 410
50920 X:3ARF-BARFI*7L'4
50930 IFC1CASR.cE0.3)r-3Tl 430
50940 405 !R;FAp=ARFý;.?*LV
50950 GifIj 440
50960n 41G XHARFs.1ARF2*tL~4
50970 IFCICASE.EO.3)cDT3 435
509.50 415 Z8ARF-IARFI*ZLV
50990 EMt3 440
51000 420 tF(-<.PAK.E3.)MT3 425
51010 9%talRt7.
.31f0 03T4 An%
11030 425 X93ARF-94RS2O!L'4
51040 (OT3 415
,1I050 430 'BARF.8ARSV.'LV
51060 CRT3 440
S1070 435 ZAR~xARlA90 FLV
510110 440 C3*4TI4UF

511OOCI CA5E~q 2. 3. A# 4 6 -- ELASTIC RAIGE
51110 VSIFuCVS*(1.0-I(P/XARF)
51120 VS92FzCV-t.CXP/XBAqRF)
51130 VALrgzCYL*CI.0-PD,7qARF)
11140 %A2F2CAl-*('D/?4A.lF)
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b ~PROGRAM' RCSLAB (CONTINUED)

S1170 ni T13 45f

,19ICASE 7 -- E:LASTIC RA43Gý

ýil2OO 44*3 VSIF: 0
S5)240 V.~F0 4

I ; i260r:s CAS-- I P. t -- ELASTIC 'RA'GE
51270 0~ v _lS.CVS :(I.0~'AS

r512RO VS2SzCVSO(XP/XARV,

51300 LPS-CV~f-CtP/V3ARr)
51340C
6)3506:C ALL CASVS -- PLASTIC QAlgtc
51360 460 VS~lPsCVR*Cl.O-0/jt'JAP)
'3 370 VS _PCVS e(/9qA RP)
S13110 V.LIP:CVL.(I;0-7ýP/?qARP)

;,PCVL 1! /ý344P)

70000 SJR;UTIR4E

7000 S'JR3U~~i A'J034 (IEF4TRY)
70010C T1 453TI4E 1P'TS M¶EA4 A'd) STA40rARD OEVIATI34S FIR FcA'4D3?4
70020C VARIA9..ESs GEIEATES RA4401,4 vAl.IJES& A4n C3'4TEaLS REMIIRED
70030C 4tPHRER 3Ft CASES TI 9E RIM: A440 dUP'JTS F14AL RES'.pLTS A4D SUI'4ARY
70040CV700S0 C9'4'434 4Il4C.LOTYPv..4RF.,(RA4.&T14E#I Y(30)# % Ok*YU# YFAIL&
700520 ?LS*.~LL.4S.PV.PFPC. P01.CASE.'438AQ.AS(4).APS(4). 0(4). DP( 4). P0Ca
70054., EC* ES. Ra ALP* ALP2# AREA. t4ASSa VFAIL& ZAL14a VI I. a L2. VSls VS2*
70055. 14E049 ASO... ASCS& VCL. VCS. ASS. RSS& AP. Bp. CF. 4K.
700564- We P3. CU.L6C. S. LEI. CD. PSO. P0.PR. PEICT.PC.TC. TO.DELAY.
70056.* lWI'4.RI4O8V3.L I.AA(6.-2).*4*4Ci))AFRI'4T.ASI0E. 6r.62. o3 4.PP2. DT
70060 CO%140'4 ifRAV0~ T1'4EC
70090 014E'4St2'4 C14125(7). CHI9?5(7). 701ST( 7)
70100C
70110C VALUES P3R 97.St C~zI9v24*29.34s39v44m49)
70120 DATA CHI2SI.-464').5167..5533..5625..6065,.6267..6440/
70130 DATA C'41975/I.'.7295.1.6402.l-i7661.I.62qa.I.4:?03.l.4591.I-a331/
70140 DATA TDIST/2.093.2.o64.2.045.2.032.2.022.2.016.3.0)0J
70)1 SOCi70160 G3T3e(5.0p7O)a1E'4TRY
70170 5 XDU4lIYwX43R'4IC-I1.0.0.1.o)
70190C 14ITIALI7ýE RA14004 ILT4BER GIEIRATJR
70190 PRII4T./..I'iP'lT 'IRA40oe
70200 READ. IRA'40
70210 09 47 IatlAdRAID
70220 XflIP4'4Ymu'4aR'41 C0.0 0.0& 1.0)
70230 47 C34T14UE
70240 I')DEX.pOS SPS3205 SSPSU0
702Su IC.4EC43=20
70260C
70270C I'4PUT P4ZAN A4D STAIDARD DEVIATIO'4 FOR RA'4D3'4 VARIABLES
7027S tFCL98C.E0.2)06TO 30
70240 PftI1T 57
70290 READ. S4EA'4.SSD
70410C REIVIPRCED C84CRP.TE WALLS
70420 30 PRtiT 66
70430 READ. FDY4EAI. P0150
70440 IP(L1C.CO.1)PRI'4T 96
70445 IF(LOC.I4E.1WR~l*T 95
70450 RETUR'4
70460C
70470C GE4ERATIE RA'4D3'q VALIIES
70570 50 FOYsX,4l3441 (O.%. F0Y'A'4.PFOY SO)
705R0 1P(WrDY.LP..0)GOT3 50
70565 1PCL8C.E0.-2.JIR-SIEAl.E0.)flfrTI 65
70590 60 So X4 0 R I( 0. o S4 A4. 5:IZ
70600 IFCS.LE.O)tMT3 60
70610 65 IiOEX*I,40EX*1
70620 RETUR4
70630C SUMq VALUES aP PSI AID PSO**2 FS6 USE 1*4 STATISTICAL A44LYSIS
70640 70~ SPS3zSPSS*PSa
70650 SSpSO*SSPSO*PSctePS3
706606
70670C 3UTPUT Phl4AL RESULTS
70730 76 IP(L3C.-0 I )PRI'4T 92. DPS*5.P56. TI IEC
7073S ZVCL0C.'4E.1)P4IIT 90.FOYvPSavTZ'6EC
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PROGRAM RCSLAB (CONCLUDED)

70740 90 I F( K'40i'X.LT. K CHFC'( 'T~i'44
70750C
70 760t; 0F~Rt~:'EJ t4AD-I~JoA0SA1)~ ERR3Q F1 ~,

I70RO STCSOC 'RT 4
70;I6OC C3'J( F10'C !IT4tr IF 5-r1 ' 0S.) CAMPLKaESP~. L4T I

70930C IF~~7L7 VA)%t C Ad1Ic)~ I4TC -VA FA5 4 49' K*51VAL+;'JP~ I KS

70900C CNIFC.( KIF %IAXI1'4 3r 50 PSJ SA'4PLeS 3RrAt4Ef)
70410 KFCK'40EX.53-0IrZ3T3 51
7fl920C CMECA IF 'IPPER VAJ IF 95% C1i LKJ$'dCE 14T'>.VAL FIRST'ýAt
70930C OC:VKAT139i IS WK114L'J 0.l004'E'A' ;) ThE STA'dDAPI) DrVKATK.3'Y
70940 KVC(C(S0U-SD)/'EA.()-T-1.10.l 'rI 61
70950C
70960C 95t C0'JFTOE14CE L'd7.rQAL KS WI1T41-1 IOZ FIR 41IT4 %OANI AAl 90%~
70070C PR34AP1LITY VAL. 19! T-4FCFIE !!'JFrKCKE'T 54PI_&S 1~q1AKlvE0
loqqnK' nrTl9ý1I: 95% CW'dF10E'dC K'JTINVALS F449. '4'1A'J. SrA'VD)AQ 'WrVjATflq
70940#,
71000C AVD i0t 4'4n) 904 PRIq;ABtITY VAI.lIFS
71010 53 7*94424A-T$RODlT(lrE-5/J

71020

711140 I9 ~ Il2~S
71050
71060 PI0'J-!I.K.4I2R2eS'.
71nl70 P0,,c

¶71040 090 -!4A4-. M452S0L
7t040 P9:4nx,lv4.l.p2*2S0
71100 po)794
711in1o0ýROI.?5*t
it I"0C
71130C 1.ITPUjr STATISTICAL P444rriýrS 4r IJr.Kl--1 C.I.LA:ISC ORC-4-4

711 50# P90. P490..IP90U

71170 11rl 97)4
71 1,3fC
71190C 45% C7'4VZOENICS 14TERVAI. IS '41T h.tT4K'J I-)% FI4 'alT-I4'AIA 90

7l~fl~VA'..J T'~v I' TAtl 5 Af)0ITK )4AL 'ZA,0.IW
71220 61 1C iC4 :K a1c4c r.(-
71230 RETURNJ '
71240C
7127') R6 FaR4C.1I'4*'JT 'iEA,4 A140 srA'4-)Aqo DEVKArtI3 PF3R FDI..t)
712R0 fl7 F3R44TC..!.J00T KEA'4 AI4D ^TA40ARD 01:VtAt3'4 FI s9
71290 90 F3R'4cAT(F9.I#FlG.2kFI4.3)
71310 92 FaS'4ATCF9.1*FlI12P0.*2O-.FI4.3)
71340 95 FGRI4ATC//,tS~ .*WOY'h71(*PS3*. 69.*C3LAPSE rIIE*)
71350 96 Fa4Tl/S&FYg*o~geSloioCLAS T14
71360 100 FAR4Tfl~r/.II.OSTATI STICAL PRIDERTIES JF K'4CtPIE1it I Its

713100, * VALIS wý liPP6N**l//. 4-A'da.29.2.
71390. 2FI2.2*//. SrAlJOARD 0V.VIATIJ'4#vFI*.2.2FI2.2.//.
71400. 103 PR39AqILtTY VALJ~E*3Fl2.2.'/.
71410. 90% PR39ARILITY VALUtE4.31712.2,
71490 105 FJR4AT(//#5.*~4MRER 3F 39S--QVA.tt3lS *K.,
714306 OSTA'JOARD E4qOR w*,F5.2)
71 440C
71450 999 S1aps F*40
71460 FU*4CTK034 X4d3R'IICX*Av?)
71470 1 F(X) I Op20s20
71490 10 XO-RANIN-1.0)
71490 20 XU2RA'4F(0.fl)
7150.ý X22RA4VCO-0)

71510 ..IA2R1f*X0
715?0 2TJ'
71 S30 RFT'4
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PROG.RAM RESTRAN

01000 PROGRAM REq (INPUT&OUTPUT)
z OIOIOC THIS PROGRIAM CALCULATES THE RESISTANCE Of A REINFORCED CONCRETE

C1020C SLAB RESTRAINED AGAINST LATERAL. MOVEMENT AT THE FIXGES
01030C
01050 COMMON KINCLDTYPEKRF.*KRAND.TIt~olIYC 10),QQUsYU.YFAIL.FDC&
01052+ ZLSHSFDY.AREADZMOASS.EKMUIVS~,VS2.PS0,PDOPFDPEXT.PCDTflDT0I
01054+ PO*DELAY&S*FPC*FY
01060 DIMENSION At5O),U(80),T(80).VS(80).QQ(SO).PN(80)
01060 COMMON /RAND/ TIMEC
OII0CC
01104C PRIN4T FROGRAM TITLE* DATE, AND TIME
01105 S DA.DATERtIDATE) S CLuCLOCK((ICL0CI1)
01106 PRINT 603&IDATEuICLOCI(
01 107 603 FORMATC////4PROGRAM RESTRAN (REVISED 12/22/?3)**5X#A9#5X#A9)
01108C
011 ICC * READ TITLE AND CONdTROL PARAMETERS
01190 PRINT 67
011Z0 READ 66#TITLE
01140 PRINT 65
01150 RKADxKINC&LDTYPE#KRPsXRAWD
01 155C
01160 DELAYnO,
01160 CALL RESISTIF)
01181 IF(KhAND#NE.1)CALL RKSIST(2)
01185 :FCLDTYPE.EQ.0)GGO50 S
01190 CALL FORCS(1)
01200 IFCftPF.EQ.0)G0T0 14
01210 CALL rILL.(PINT.I)
01260 14 IF(KRAN~oNE.1)GOTO 13
01270 CALL FOqCE(Al
01060 CALL RANDlOw(1I)
011190 34 CALL Rt 4DON4(2)
01300 35 CALL RLSIST(g)
C1~10c
01320CS MININWI. MAXIMUM* AND STARTING VALUES ARE DETERMINED FOR CASES
0133CCt VN3IRE THE LOAD CAUSING INCIPIENT COLLAPSE IS TO BE FOLND
01340 13 IFCKINC.EQ.0)GOTO 23
01350 PFSQU
01360 PFl(A~wO
01370 PFNINOPflg.o
01360 GGTO 20
01390 It P~aPeCPMIN4PFN-AX)/2.0
01400 20 CALL FORCE(2)
01410 23 IF(KRF.EQ.O)GOTo 84
01420 CALL FILL(PIM?.2)
01430C
0144OCs INITIALIZE VALUES FOR BETA METHOD (BtTA.1f6) AND COMPUTE VALUES
OI*5OCC FOR FIRST TIME INTERVAL ASSt9IIWO ELEMENT INITIALLY AT REST
01460 24 101
01410i TIMEeC
014CC V(ilsO S Y(0ftC
01490 DELTAo0.0CI
01500 IFCKRP.14E.1)GOTO 30
01510 27 IFCTIME.Gt.fDtLAY-.O0OI0))GCO0 30
01520 T:MllsTIME#DELTA
011530 CAL'. FILL(PINI*3)
01540 GOTO 27
016-40 30 CALL RESIST(3)
01650 A(1)SO.0 t. 'SC1)S.0.
01660 TCI)uTI"E
01660C
0169"Ci PROCEDURE FOR ALL SbURSEQUENT TIME INTERVALS
08oo I I3-t~l
01710 IF~l.LT.Sl)GOT0 It
01790 PRINT ON&TIME
01730 98 FONMMr(/*x1w61 TIME -*F-.1FAILURE ASSUMED TO NOT OCLJR*)
01740 61Q70 r)
01150 It TItEaTINW*ELTA
01760 T(l)sTIWE
01770 A(I)mAt1-l)
01775 If(Kkf.KE.O0)GOI 10
01780 CALL FORCK(3)
01790 PN(Iý.PEFT
01800 GOTO 2



PROGRAM RESTRAN (CONTINUED)

01880 10 CALL FILL(PtINIP3)

01890 PN(I);PINT
01910 2 CONTI IUE
01920 DO 8 JJ1&1O
01930 Y(I)mY(1-1)eDELTASV(I-1)+I)ELTA.DELTA*iA(1-1)/3..AC:/.ý6.)
01940 CALI P.ESIST(3)
019E0 4 ANEV.AREAo(PNCI )-Q)/(ZMAZ'S*Z?YLPiI
01970 ADELTAmANEW-AC I)
01980 A(I)-ANEW
01985 IFCANEW.EQ.C)PRINT.*1985*,T'IMEPN(I).QZiiASS.Z14LMPYCI).ACI-1)
01990 IFCABS(ADELTA/(ANEW.IE-10)).LT.0.01 )GOIO 9
02000 8 CONTINUE
02010 A I )oAtIEW-ADES.TA/2.0
02020 PRINT 8OpTIME*PFsACI)*Y(I)
02030 9 CONTINUE4
02040 Y(I)-Y(r-i).DELTAeV(I-t).DELIA*DELTA.CA(I-1)/3..ACI)/6.)
02050 U(I)SVCI-1).DELTA.(A(I),ACI-1))/2.0
02060 VS I )=4.O*AREA*C VSI*PN( I ).U52Q)
02070 QQ(I).O
02090C
02100CS CHECK FOR MAXIMUM~ DEFLECTION OR FAILURE
02110Cs IF MAXIMUM DEFLECTION REACHED# WALL DID NOT FAIL
02120 IP(YCI).LE.YCI-1).AND.PN(I).LE.PNCI-1))GOTO 6
02130 IFCY(I).LT.0)GOTO 6
02135 IF(Y(I).GE.YFAIL)GOTO 7
02140 IF(TIME-DELAY.GE.0.010ODELrA.0.002
02160 IF(TIME-DErLAY.GE.0.020)DELTA.0.005
02170 IFCTIME-DELAY.OE.0.100)DELTAuO.O01A
02160 IF(TIME-DELAY.GE.0.50a)DLLTAmO.050
02190Cl IF FAILURE DEFLECTVON REACHED* ELEMENT FAILED
02210 GOTO I
02220C
022.%0Ct INTERVAL HALVING PROCEDURE TO DETERMINE LOAD CAUSING INCIPIENT
02240Ct COLLAPSE FOR CASES WHERE DESIRED
02250Co ELEMENT DID NOT FAIL -- SET PFMIN TO PF
02260 6 CONT14UE
02280 IF(KINC.EQO0)G0TO 18
02290 36 PFMIN=PF 4.
02300 IFCPFMAX.GT.0)GOTO 16
02310 PFw2.OePF
02320 GOTO 20
02330Cs ELEMENT FAILED -- SET PFMAX TO PF
02340 7 CONTINUE
09350 TIMECuTIME
02370 IFCKINC.EQ.0)GOTO 18
02380 3? PFMAXwPF
02390Ct CHECK TO SEE If LOAD RANGE IS WITHIN DESIRED ACCURACY
09400 17 IFCCPFMAtX-PF~lN)/PFNIN.GT.0.01)GOTO 16
02410 IF(XRAND.NE.I)GOTO 18
02420 CALL RANDOM(3)
02430 GOTO 34
02440C
0245OCC OUTPUT DATA INCLUDES THE MAXIMUM DEFLECTION AND TIME OF
09460Ct OCCURANCE FOR A NWO-FAILING ELEMENT OR THE TIN4E AND VELOCITY
0247CCt AT COLLAPSE FOR A FAILING ELEMENT- OPTIONAL OUTPbZ IS THE
0948OCC ENTIRE BEHAVIOR TIME-HISTORY.
02490C
O25O9Ct OUTPUT LOAD DATA
095t0 is CALL FORCECA)
02520L:
0253OCC OUTPUT FINAL RESULTS
09540 IF(Y(I).LT.YFAIL)PRINT 70#Y(I)PT(l)
02550 IF(YCI).ilE.YAIL)PRINT 71:-TCI)*VCI)
09570 GOTO 42
09577C
09578C CHECK TO) SEE IF ENTIRE TIM4E-HISTORY IS DESIRE!D
09560 49 PRINT 79
09590 READ. IPRINT
09600 IF(1PRINT.EQ.0)GOT0 25
02680 PRINT 76.CT(J).PN(J).ACJ).V(J),YCJ).QQC.J)).uscjy).jwlI)
0R690 95 PRINT 77
02700 0070 5

!IO'C

120 67 FORMAT(/fOINPUT TtTLFRo,')
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PROGRAM RESTRAN (CONTINUED)

0:730 68 FORMAl (AS91
02740 70 FORMAT?f/NO FAILURE -MAX ZDEFL!CTION OF*oF6.2.
09750+ a IN. REACHED ATsr7.3,* SEC*)

02760 71 FORMAT(/O7AILURE OCCU~RRED AT**P7.3.* SEC (FINAL VELOCITY a**
08770+ P7.2* I~3./SEC)*)
02780 72 FORMAT(I'4IS TINE HISTORY DESIRED eYES.!, WOmO)0vt)
02830 76 FORMATC/v TIME PRESSURE ACCELERATION VELOCITY4
028410+ *DISPLACEMNET 0Q JSS.I.
028504 CF6.3.Pl9.3sF12.l.Fl2.2&F12.4.Fl0.2sP9.O))
02860 77 FORMAT(j/d.o7(* -----------0
02870 50 F0InMAT(/*ACC1LERATION NOT CONVERGING AT TIME -*F.6.3*
02880. * S SC tPT -0#,P7.3** PSI)*/* AC!) SET EQUAL T0O&
02890+ P8.1.4 (AVG Of LAST 2 ITERATIONSW*I Y(I)..
02900+ FO.4*0 IN.4)
09910 85 FORMATC/*INPUT HINIC.LDTYPEKRF.KRANDCl.RANDOMq)#,t)
02950C
03000C OUTPUT RESISTANCE FUNCTION (LDTYPEO0)
03010 50 lot
O?.u2o PRINT 60
0.1030 52 READ*YSTART*YEND*YINC
03040 IP(YINC.EQ.C,)GOTO 25
03050 PRINT 62
03000 YI )aYSTART
03070 S4 CALL RESIST(3)
03080 PRINT 63*Y(I).Q
03090 Ytt)a)Y(1)*YINC
03100 IP(Y(11.LE.YEND)GOTO 54
03110 PRINT 61
03120 GOTO 52
03130C
03900 60 FORMATC//41P INTERMEDIATE VALUES Of RESISTANCE FUNCTION ARE 4

03*104 $T0 81 PRINTED*.OOINPUT STARTING. ENDING# AND INCREMENTAL 4
032804 *DEFLECTION VALUES~gf*(IF NO INTERMEDIATE VALUES ARE4
03230# *TO BE PRINTED. INPUT ZERlOS)*
03940 61 P0RATA(/.P3RE VALUESO.')
03ý! 62 FORMATCt/*DEPLECTION (tW.)0&SX#*RESISTANCE (PSI)*)
03960 63 FORMATCFII.4*F21.2)
031!70C
03500 999 STOP
03510 EN~D
10000 SUBROUTINE IPORCE(IENTP.Y)
IOOIOC THIS SUBROUTINE INPUTS THE LOAD PARAMETERS AND DETERMINES
10000C THE LOAD AT A eIVEN TIME FOR THE FOLLOWING LOAD TYPESs
%0030C 1. IDEALIZED BLAST LOAD (IRON? OR SIDE FACE)
10040C
10050 COMMtON KINC.LDTYPE.KRP.3(RAND.TIHE.I.Y( 100).Q.QU.YU.YPAIL.PDC*
100524 ZLSMS.PDY.AREA.ZMASS.ZK1.PVSI.VSS.PSO.PDO.PR.P.PC.*TC.TO#
100540 PO.DfLAY#Sa.PPC&PY
10060 DIMENSION TTC2O)*PP(20)
10! IOC
10130 IF(LDTYPE.EQ.5)GOTO 500
101 40C
10150 GOTOCIOO#200.300#4)PIENOTRY
10160C
10170C * INPUT LOAD PARAMETERS
IOI8OC# LOCATION I- FRONT PACE LOADING (USIED IN ROOM-FIL.LING PROCEDURE)
10190 100 VwI000.0 S P0.14.7 S COwlIRPO.O
10200 IF(KRP.WE-l)GOTO 102
10210 LOCal
10020 IFtKRAND.EQ. I RETURM
10230 PRINT 600
30240 READ#S
10250 GOTO 105
30260CR LOCATION 2. TOP PACE LOADING
10263 102 Como S LOCa.2
10270 tLtNaZLS/3 1.0
30273 0 lOS IC3CNC.EQ*1)RETURN
10280 PRINT 610
10285 RKAD.PS0
10290 PR.2.04OP504(7.04P044OO*PSO)/ (7 .OOPO4PSO)
s0o93 soTo 213
13000c
IIOIOC CALCtlATE LOAD PROPERTIES FOR GIVEN PEAK PRESSURE
31030 200 GOTO(g03.230).L3C
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PROGRAM RESTRAN (CONTINUED)

£1040 905 PS0m(PR-14.0ePO.SQRT(196.0*P0'P0.196.0*POePR4PRiPR))/*96.O
11050 GOTO 215
11060 910 PSOOPH
11070 215 PDOn2.5*PSO*PSOfl(7.0$PO#PSO)
11080 UfoC0.SQRTC1.0.C6.0*PSO)fl7.O*P0)I
11090 TO.V.*0.3333/(2.9399.0.1886*PSO)
11100 GOTO(220#225)*LOC
11110 220 TCo3.0*S/U
11120 PCmPSO*( l-TC/TO)*EXP(-TC/TO).PDO*C1-TC. *O)*62*EXP(-2STC/TOI
11130 CD&I.O
11140 RETURN
11150 225 TAwZLEN/U
11160 T42wTA/2.O
11170 TA2TO&TA2/TO
13380 PA.PS0*C1-TAST0)*EXP(-TAgT0)*CDO3'DO*(l-TA2TO)**B*EXP(-2eTA2T0)
11190 RETURN
19000C
12010C CALCULATE LOAD
12030 300 OIOTO(305#310)*LOC
12040 305 TT0.TIME/TO
12050 IF(TIP3E.GT.-TC)G0T0 320
19CS0 P*PC+(TC-TINE)*(PR-PC)/TC
12070 RETURN
12080 310 T0oa(TIMqE-TAVTO
12090 IP(TIHZ.OT.TA)OOTO 320
13100 PaPA*TIME/TA
33330 RETURN
12190 320 IPCTTO.GE*.1.)GOTO 330
12130 PmPSO*C1-TTO)eZXP(-TTO).CD*PDO*( l-TTO)**ReEXPC-2*TTO)
12150 RETURN
22160 330 P0O
13170 RuTURN
13000C
13010C PRINT LOAD DATA
13090 4 t?(K1NC*9Q.0)G0T0 400
33030 PRINT 640&LDTYPE
13040 GOTO 410
13050 400 PRINT 6*5#LDTYP!:
13060 410 CONTINUE
13070 415 G0T0CAR0.435.*LOC
13080 420 PRINT 650
13090 tlD010 430
13100 435 PRINT 655
13110 430 PRINT 660*V*PO#CO
13120 IF(MRMND.NE.0)RETURN
133330 G0T0C435#440),LOC
1313J4~35 PRINT 665&S&TC*PR
13150 GOTO 445
13160 4*0 PRINT 670,ZLEN#TAPPA
13170 445 PRINT 675#U*T0.CD*PS0*PDO
133160 RETURN
13500C
13510C LOAD TYPE 5 -- ARBITRARY LOAD SHAPE
13520 500 G0T0C530.S20*530*5*0). JENTRY
13S30C
135440C INPUT LOAD DATA
133S50 510 PRINT 68(P
13560 READDNPOINT.(TT(J)bPP(J).JO1DNPOINT)
13570 FACTOR*1.O
13580 IF(KINC.1Q.0)GOTO SIR
13590 PrqAZ.PPM1
13600 DO 515 JOR&MNPOINT
13610 515 IP(PPfJ)*OT.PMAYX)PMAX.PP(J)
13610 516 PXmPPC2)-PPM3
23630 TXoTTMl-TT( 1
13S40 .JJnl
136S0 REIUR
1 3660C
1 3670C CALCULATE "AE TRIM LOAD
13.iS0 520 FACTOR*PRfPflAX
13690 (OTO 318
13700 RETURN
137t0C
13720C CALCULATE LOAD
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PROGRAM RESTRAN (CONTINUED)

13730 530 IF(TIME.LE.TT(JJ41))G0TO 535
13740 JJoJJ~1
13750 PXNPP(JJ*1)-PP(4J)
13760 TX-TT(JJ.1 )-TT(JJ)
13765 IICTX.EQ.0)TXuIE-I0
13770 C0T0 530
13760 535 P.TACTOR*CPP(JJ)4CTIME-TTCJJ))*PX/TX)
13790 RETURN
13800C
13810C PRINT LOAD DATA
13615 540 !F(KINC.EQ.l)PR1NT 640#LDTYPE
13620 IFCX1NC.EQO0)PRINT 045#LDTYPE
13695 PRINT 690
13630 DO 545 J.1#NPOINT

* 13840 P=FACTOR*PP( J)
13650 545 PRINT 695*TTCJ)*P
1366-0 RETURN
14000 C
14010 600 FORMAT(I//INPUT S..t)
14020 310 FORMAT(/*INPUT PSO4.1)
14010 640 FORMAT(f4LOAD CAUSING INCIPIENT FAILUPE IS AS FOLLOWStso
14071. /*SX**LOAD TYPE t4IMBERO.12)
14060 645 FORMATCI#PROPERTIES 07 LOAD ACTING ON WALL ARE AS FOLLOWS$*,
140614 d.SXPOLOAD TYPE NUMBER04I2)
14090 650 FORMAT(5X#*(TRONT FACE)*)
14100 655 FORMATCSX&*(SIDE OR TOP FACE)*)
14110 660 FORMATUIOX#*W 004r.76.1. XT PO es476.2,* PSI CO 4
14111. 77.1.s FPS*)
14130 665 FORMAT(IOX#*S a4.76.1*0 FT tC sO.76.3.4 SEC PR a**
14121. F773#* PSI*)
14130 670 FORMATCIOX&OL 04.76.1.0 FT TA -4.76.3.4 SEC PA .Os
14131+ F77.3. PSI.)
14140 675 FORrAT(IOX**U -4.77.1.4 FPS TO -4.76.3*4 SEC CD me&
14143. FS.i*.4*X.4PSO ao&77.3.4 PSI PDO .4.77.3#* PSI*)
14150 660 F04*MATCt/#1NPUT NUMBER OF LOAD POINTS AND THE TIME AND
141514 OPRESSURE AT EACH POINT*)
14160 690 FORMAT(/IOX*4TIME PRESSURES)
14170 695 FORMATtFl5.3#Fl2.2)
15000 END
30000 SUBROUTINE FILL(P3*IENTRY)
20010 RETURN
30030 E11D
30000 SUBROUTINZ~ RESIST (IENTRY)
30010C THIS SUBROUT7NE DETERMINES THE RESiSTAMCE FUNlCTION*
30020C TRANSFORMATION FACTORRS& AND REACTION COEFFICIENTS
30030C FOR A LONGITUDINALLY RESTRAINED REINFORCED CONCRETE SLAB
300*OCC
300S0 COMMON XINC.LDTYPF..KRE.KRAND.TIME.IY( lO0).0.QU.YU.YFAIL.FDC.
30032. ZLS.HS.FDY.AREA&.ZPASS.ZKLM.VSI.VSS.PSO.PDO.PR.PIEJT.PC.TC.TOv
30054. PO*DELAY*S.FPC*PFY
30060 COMMON 1140"f AS(4).DC4).APS,4).DP(4).MUC4).R(4)#
30065. KI.K2.K3.EPSC.ES.FPS.KUD.E(4)
30090 REAL. MUPKI * K't, 3K3UK'.N.UXo.NUXSLL.NUXAVG .NUZO.NJUZLSP.NUZAVG
30005 REAL P'UI AR.IU26AR.MU'3SAR.MU*IBAR.rUI.t4U3.NS. MT
30100C
30110 COTO t1.2.3)& RENTRT
30120C
30130C ENTRY 1. INPUT AND ECHO SLAB AND REINFORCEMENT PROPERTIES
301S0 I PRINT 600
30160 RKAD&ELS#ZLL*HS*FPCPFY*DIV
30165 PRINT 670
30170 DO 100 1-1#4
30160 PRINT 610.1
30190 P(I).O.0
30200 RZAD&AStI)*D(I)#AP`S(I)#DPCI)
30240C SLAB ASSUMED TO BE RESTRAINED AT CENTERLINE OF CROSS SECTION
30350 Z(l)m.00
30060 100 CONTINUE
30363 PRINT 711
3OVA5 qMADASCE*ASCX
30266 ASCZoASCZt12.0 S ASCXoASCXt12.0
302310 PRINT 603
30360 RZAD.SZ.SX
302RIC
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PROGRAM RESTRAN (CONTINUED)

30282C CALCULATE VARIOUS CONSTANTS
30283 DIT.1I.O+DIF/IO0.O

30285 FDCwDIF*FPC S FDY*DIY*FY
30300 ALPsZLS.'ZLL
30310 ALP2uALP*ALP
303 15 ES.29E6
30315 AREA&ELS*ELL
30319 ENASS.150.OeAREASHS/C386.07*1728.0)
30390C
30321C OUTPUT SLAB a'ROPERTIES
30322 PRINT 620#ZLS&ZLL*HS.FDCPFDY
30323 PRINT 630
30324 DO 104 1-1,4
30325 IF(ASCI).EQ.0)GOTO 104
30396 P.ASCI)/(12.0*D(I)) S PPwAPS(I)/f(I2.O*D(I))
30327 PRINT 640.I.AS(I).P.D(I),APS(I).PP.DP(I)
30328C CHANGE UNITS OF REINFORCEMENT FROM SQ.IN./FT TO SQ.IN./IN.
30329 ASCI)PASCI)/12.0 S APS(I).APSCI)112.0
30330 104 CONTINUE
30332 RETURN
30300C
30350C ENTRY 2. DETERMINE PROPERTIES DEPENDENT UPON FDY AND FDC
30360 2 EC-57619.03*SQRTCFPC)
.30'70 NwESiEC
30380 FDCwDIF*FPC S FOYeDIFeFY
30390 KI .O.94-FDC126E3
30400 K2.0.SO-FDC/8E4
30410 K3.C3900.0.0.35SFDC)/C3E3.0.S2eFDC-FDC*FDC/26E3)
30420 EP`SCw.0.04-FDCi6SE6
30430 DO 110 1.1.4
30440 110 CALL MO0MENT (O.0.I:FDY&FDC#HS)
30450 IFtMUC1I).OT.0.0)GOTO 120
30460 QUTERMwO.0
30470 B&.oS.CSaRT(3.O*ALP2*ALP2*02)-ALP2)
30480 GOTO 108
30490 120 GMU&MU(2)/MU(1)
30500C
3O510Ct DETERMINE POSITION OF YIELD LINES AND ULTIMATE RESISTANCE
30520Ct COEFFICIENTS FOR TWO-NA.Y WALLS
30530 ZII.HU(4)vMU(2)
30540 Z13onU(3)/NlUCI1)
30"Co GAN4A12.2.0*SQRT(1.O*EII)
30560 GAI*A34mg.00SQRTCI .O.Z13)
30570 GRATw0AMMAI2,'GAMMA34
30~580 B&SQRT(1.ZI I *CGMU*ALP2/GAMMA3A)e(SQRT(ORATe*243/
3O5-',)* (GNIUALP2) )-GRAT)
30600Ct IF BETA IS GREATER THAN4 0.3 ASSU14FTION OF CRACK PATTERN A
30610Cs NOT VALID AND CRACK PATTERN 8 IS ASSUMED TO OCCUR
30610 IFCB.LE.0.5)GOTO IOS
30630C
3064OCt CRACK PATTERN B
30650 KRAN-1
30660 B.SQRTC1.0.ZI3)*(SQRTCI.OOGRAT**2*GMUeALP2*3.0)-1.0/GRAT)
30670+ /CGNUOALP20GAMMAIR)
30680 QUTERMN6.0*GAMWA194020ALP*GMU/CSQRT(3*1.#CGMUOALP9*GRAT**g))
30690* -I.O/(SQRT(GMU)*ALP*GRAT))**e
30695 IFCKFAND.NE. 1 PRINT 623
30696 623 FORMAT(l.CRACK PATTERN 8 -- RESULTS NOT FULLY CHECKED OUT*)
30700 GOTO 108
30710C
3072OCs CRACK PATTERN A
30730 105 CONTINUE
30740 KRAJC.0
30750 QUTEJW.6.0O0ANNA34**21(ALP*C SQRT( 3.GNU*ALP2eGRAT*'2)
30760* -ALPOGRAT*SQRTCGMU) )**B)
30765C
30770C SECONDARY RESISTANCE
30780 106 QSwQUTERN*MU(1)/f(ZLSOELL)
30785C
30790C DETERMINE TRANSFORMEATION FACTORS AND DYNAMIC REACTION COEFFICIENS
30795C TRANSFORMATION FACTORS AND DYNAMIC REACTION COEFFICIENTS
30798 CALL TRANS (3,ZLS.ZLLKRAK.ZHLMP.VI.iP.VL2P.VSIP.VSgP)
30800 DO 200 1.1.4
308' RCI).(AS(I)-APS(I))eFZ)Y/(K3*FDC)
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30 30C SET MASTIC STRAIN TO ZERIO

3080 SP-S*EA SSZPuSZ+EAZ

30853C CALCULATE DEFLECTION AT ULTIMATE RESISTANCE
30855 IYUm!
30858C Z-DIRECTION STRIPS
30860 TERMIwHS*(R(3)-R(1 ))/KI
30G70 TE~o-*L*L*ES*I O4SZ).SZP)
30872 GOTO 206
30873C X-DINECTION STRIPS
30674 902 IYUm2
30680 TlERH1.HS+(R(4)-R(2))i4K2
30890 TERN2.D*Z?.L*ZLLO CEPSC* (2 .0*B*Sx-2 .O*8*EAX.EAX )*SXP)
30900 206 IFCTEM2.GT.TERMI*TEMI)GOT0 210
30910 YU-TERNI-SORT(TERM1002-TER2)
30990 IF(YU.LT.0.42*HS)GOTO 235
30995C EMPIRICAL. UPPER BOUND) OF 0.42 TIN4ES SLAB THICKNESS FOR Wt
30930 910 YUo0.42*HS
30935 935 CONTINUE
30937C
30938C CALCULATE IN-PLANE COMPRESSIVE FORCES
30940 NIJOnO.5eK3*FDCS((NS-0.25*SZP*ZLSeZLS/YU)*x1-R(1 )-R(3))

330950 IF(WUZO.LT.0)NUZOwO
30960 IF(NUZO.EQ.0.ANW.IYU.EQ.1)GOT0 202
30970 NUZL.SBDNUEO-0.25*K3*FDC*X3*YU
30980 IF(NUZLS2.LT.0)NUZLS2wO
30990 NUEAV~n').50(NUZO*NUZLSI)
31030 NUIXOsO.5eK3*FDCe((MS-0.5SB*SXP.ZLL*ZLLIYU.*K3-R(2)-R(4
31040 IF(RUXO.LT*0)N4UXO.0
31050 NUXBLLsNUXO-0.IS*X3*FDC*X1OTU
31060 IF(NUXSLL.LT.0)NUXBLL.O
31110 3JUXAV*O.SO.*NUXO+NUXBLL)
31115C
3119OC rALCULATE ULTIMATE COMPRESSIVE MEMBRANE RESISTANCE
31130 CALL MOMENT CKMXAVG*2*FDY*FDC.14S)
31140 MIJIBAA.MUC2)
31350 CALL MOMENT (ilUXAVOD4,FDY*FDC*NS)
31160 HU49A~aMU(4)
31110 CALL MOMENT CNUZAVGPI*FDY*FDC*HS)
331160 MUIDARuMUClI
31390 CALL MOMENT (MUZAV0.*3*FDY*FDC#HS)
31*00 MU394RM"U(3)
31210 CALL MOMENT CNUEZLS2DIFDY*FDC*HS)
33*20 MUIsMUCI)
31230 CALL MOMENT CNfUZOP3*VDY*FDC*HS)
31940 HU3.NUC3)
31150 QUe31.0-'CZLS.ZLS.(3.-02.O0a)).cCZLS/zLL)..2/3).CNUfl3AR
313600. MU4UR-IU*(2.0*NUTXBLL4NUXO)/6.0)*4.OeD*CM4UISA"tMU3SAR
31170. -YUaCI.OeMULLS9*.UZO)/6.0.*2.OeC 1.0-2.0'B)*CMU3 4MU3-YU*NUELS2))
31430C
31500C TENSILE MEMBRANE BEHAVIOR
33510 TZmASCZ*TDY
33520 TXoASCX*PDY
31595 IF(TZ.EQ.0.ORoTX.EQ.O)GOT0 312
31530 Clo3.141S9*SQR CTE/fTX)&ZLL/(2.0*ZLS)
31540 KTwO
33S30 DO 330 JJOs1,3*1
33560 .JJI~uJJ*2
31570 COSNJJOO.5OCEXPC1JeC3).EXPC-JJeCl))
31560 COSHJJIUO.50(EXP(JJ2*C3 )4EXPC-JJ2BCl))
33590 C2-C 3.0-1 .0ICOSHJJ)/JJ**3-C 1.0-1 .0/COSNJJ2)/JJ2ee3
31"io 310 MToKT*Cg
31610 KTwI.5*3.I4159**3/C4.0*)CT)
31632 GOTO 314

*33634 312 MTa1.5*8.0
31616 tFCTZ.EQ.O)GOTO 336
31618C
31619C SECONDARY AND 'ENSILE MEMBRANE DEFLECTION
33420 334 YTTQSeZLS*ZL5/CMT*TZ)
33630 YFAILs.0. 357LS
33640 QFAILmYFAtL*KT*TZ/CZLS*9LS)
33643 COTO 317
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32644 316 IF(TX.EQ.O)GOTO 318
31645C NO TENSILE MEMBRANE REINFORCEMENT -o SET YS-YTwYFAILwHS
31646 YT-QS*ZLL*ZLL/(KT*TX)
31648 YFAIL-0.15*ZLL
31650 QFAIL-YFAIL*KT*TX/CZLLeZLL)
31651 317 IF(YT.LT.3.0*YU)YS.YT
31657 IF(KTNGT.3.0eYU)YS-3T.0YU DL
31653 GOTR 320
31654C NO TENSILE PERBRANE REINFORCEMENT -LSET YS-YFAILH
31656 318 YSmHE S YTRHS S YFAI60 nHS SQFAIL-O.O
31658C
31660C ADJUST LOAD-DEFLECTION CURVE FDR SLAB DEAD LOAD
31670 320 QDL-RA0.O6HS/172.0
31672 yDL-YU-YU*(I-0-(GDLfQU)*e1oB)**(I.011.8)

31674 YU6YU-YDL S YSRYS-YDL S YTOYT-YDL L YFAIL=YFAIL-NDL
31676 RUENU- RCL S LSAQS-.DL S QFAILIQFAIL-QDL
31678 IF(KRAND.NZ.I)PRINT 633*QDL*YDL

31680C
31700C OUTPUT LOAD-DEFLECTION CURVE31710 IF(KRAND.EUoI)GOTO 335
31720 IFCYS-EQ.YT)PRINT 660*gUj-YUPQS*YS*QFAIL&YFAIL•

31730 IF(YS.NE.YT)PRINT 660*QU/YU*QS*YSIQS)YT*) FAIL*YFAIL
31740 335 RETURN
31750C

31800 600 FORMAT(/.QDPUT LS*LLFHS2 * CPFYYDIF(%)L*,)
31810 602 FORMAT(IOINPUT LONGITUDINAL EDGE DISPLACEMENT (PER UNITFS)31811* *LENGTH)*/*IN SHORT AND LONG DIRECTIONS*,t)

31820 610 F013AT)160)
31930 620 FORMAT(/eLPROPERTIES OF LONGITUDINALLY RESTRAINED
31W#0 *REINFORCED CONCRETE SLAB**/** LS -*PF6.1#0 IN. LL 00,
31850# F6-1** IN-*&6X# OHS u**F6.I- 1* e/, FDC -*, FT.I&* PSI*&
31860* FOY a**F8.lo* PSt*)

31970 630 FORMAT(/SREINFOROETENT VALUES*A SECTION AS (P)FO
31880. 7X(D5*RX.TA)S' (P9)*aOXT D'L/ONDRXE(SC IN./FT)ON10X*
31890+ *(IN.) (SO NQ Ts IXtI.•
31895 633 FCRMqAT(/OQDL weaF6.2## PSI YDL 04#F5.400 IN.*)

31900 640 FORY AT3.SDEllTR.4 f*.F.4vR)EI F83TFANE4(* PEFSR4UNTAE
31910+ F8.3)
31915 660 FORMAT(IOLOAD-DEFLEC' N CURVE*#-*.4X* OQ (PSI) Y (IN.)*&
31916+ I&CF9.2sF12.4))
31920 670 FORMAT(/OINPUT AS& Do APS# AND DP FOR FOLLOWING SECTIONS*)
31930 711 FORMAT(/*INPUT CONfINUOUS TENSILE MEMBRANE REINFORCEMNENT •
31940+ *(So IN.ZFT)*/*IN SHORT AND LONG DIRECTIONS*ot)
31990'C
32000C ENTRY 3. DETERMIlNE THE RESISTANCE (PER UNIT AREA)
32010C OF THE SLAB AS A FUNCTION OF Y(I)
32020C
32025 3 IFCY(I).LT.o0.OR.Y(I).GT.YFAIL)GOTO 530
32030 IF(Y(1).GE.YU)GOTO 510
32035 ZKLM-ZKIP
32040C
32050C COMPRESSIVE MEMBRANE RESISTANCE
32060 OQQUO(I.O-(l.O-Y(I)/YU)0e1.8)*.(I1.O/.8)
32090 RETURN
32100C
33110 510 IFCYCI).GE.YS)GOTO 520
32120C
32130C SECONDARY RESISTANCE
32140 Qu0-.5(QU*QS.(QU-QS)*COS(3.1416.(Y(I)-YU)/(YS-YU)))
32170 RETURN
32180C
32190 520 IF(Y(I).GT.YT)GOTO 525
32192C
32194C PLASTIC RESISTANCE
32196 0OQS
32128 RETURN
32200C
32210C TENSILE MEMBRANE RESISTANCE
32220 525 Q*QS.(Y(I)-YT)*(QFAIL-GS)/(YFAIL-YT)
32250 RETURN
32260C
32270C FAILURE (SET RESISTANCE TO VERY SMALL VALUE)
32280 530 Q-IE-I1
32290 RETURN
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33000 END
35000 SUBROUT.NE MOMENT CPU, I FDY*FDC*HS)
35010C THIS SUBROUTINE CALCULATES THE ULTIMATE MO0MENT CAPACITY FOR
35020C REOtIIRED SECTIONS. INCLUDED ARE THE EFFECT OF IN-PLANE FORCES
35030C P.( AN ECCENTRICITY ECI) FRO" THE CROSS SECTION CENTERLINE.
35040 WHOMMON OMI AS(4).D'A).APS(4).DPCA),MU(4).RC4),
3505r# X1.K2:X3:EPSCPES*FPS.1(UDPE(4)
?5-,60 REAL MUPC1.K2*X3*MUD
J5090C
35100 IFCASCI).EG.O)GOTO 170
3511ICC: ALL PROPERTIES ARE COMPUTED FOR A UNIT WIDTH
35190 TENS*AS(tI)$FDY*PV
35130 IFCAPSCI).LE.O)GOTO 150
35140C
35150C SECTION HAS COMPRESSION REINFORCEMENT
35160 CwXI*X3*FDC0DP(I)
33170 TERMlm0.5*(TENS/APS(I)*ES*EPSC)
35180 TEIW42wESsEPSC*(TENS-C)/APSCI)
35190CS DETERMINE LOCATION OF NEUTRAL AXIS
35200 IFCTENS.LE.C)GOTO 140
35210CC

*3S220Ct XU D D
35130 FrPSsTERMI*K3AFDC/2.O-SQRT((TERMlK3*FDCe2.O)**2
352440. - CTERM B+ES*EP SC$X3*FDC))
3535OCs F'S MUST BE cm FOY
35260 IFCFPS.LT.FOT)GOTO 130
35270 FPSeFDT
35280 130 TPSoA9S(I)*CFPS-M3.FDC)
35190 ICUDwCTENS-TPS)l(X1*K3$FDC)

* 35300 M4UCI)sASCI)*FDYT*(DC)-X2*KUD)*APS(I)*FPS*CKI*KUD-DP(I))
35310# *PVS(O.5*HS-K2*KUD+EC I))
35330 RETURN
35330CC

35340C1IO KU 0'D
35350 140 FrPSm-TERM 1 'SQRTCTERM1 e*2-TERI2)
3536OCC F'S MUST BE 4w FDY

* 35370 IFCFPS.LT.FDY)GOTO 145
35380 FPSsFDT
35390 145 TERM3sTEnS+APSCI)*FPS

* ~35400 )CUDnTZSI3/CKIAX)3*FDC)
35410 MNU(I).AS(I)OFDY*COCI )K2*KUD)-APSCI)*FPS*(K2*KUD-OP(I))
35480* *PU*CO.5*HS-K2*XUD#EC I))
3S430 RETURN
35440C
35450C SECTION HAS NO COMPRESSION AEINFORCEMENT
35460 150 TZRNIw0.5.CES*EPSC+PW/AS(I))
35470 FS.-TERM1*SQRT(TErMI**2.ESeEPSC*CXI*K3*FDC*D(I -PV~tASCI))
35480 IFCFS.LT.PDT)GOTO 160
35490 FSwFDT
3 .500 160 IFCFS.LT.-FDT)FS.-FDT
3L-510 MUD-CASCI )0FS#PV)/(X1*N3wFDC)
3552.) IFCKUD.GT.HS)PRINT#.KUD IS GREATER THAN HS*
355:0) MNUI)eASCI)*FSeCDCI)-H2*KUD).PV*CC.5*NS-I'2.KUDE(I))
35S54U RETURN
35560C
3556SC SECTION HAS NO REINFORCEMENT
35570 170 KUDOPV/(KloK3*FDC)
35580 MUC I)-PV#(C(s5*MS-X2oKUD#E( I))
35590 RETURN
35600 680 FO$0AATC$MU($,I1#0) us#FIO.I*SX,*FPS w*&FIO.1.SXm
3S410. *MUD w0&FIO.3)
35610 6815 FOANAT(0NU(o#I1,*) -0.FIO.I&6X#4FS o*oFIC.I&SX*
35630. *KUD **.FIO.3)
35640 $90 FrORKAT(0HU(*eI1&0) we.FIC.I)
35650 ZND
50000 SUBROUTINE TRANS (9. ELy.ZLhMRAJ(. ZKLPD LI PDVLSPDVSIP.VSUtP)
50030CC
50040C THIS SUBROUTINE DETEMINES LOAD AND "ASS TRANSFORMATION FACTORS
SOOSOC AND DYNAMIC REACTION COEFFICIENTS FOR TWO-VAT RESTRAIUED S1ABS.
50060C VALUES CORRESPONDING TO PLASTIC BEHAVIOR ARE USED*
50070C
SOOSOC LOAD AND MASS TRANSFORMATION FACTORS
50230 IF(ICRAIC.EQ.I)GOTO 335
S0235C
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5024OC: CRACK PATTERN A
50250 CVSwO.5$8
W060 CVL.O.5*C1.O-B)
50270 XPaZLH*9/3.O
50290 ZP.ZLV*(1.0-A.0*B/3.0)/(A.0*(1.O.B))
50310 XBARP.O.5*BOZL1I
50320 ZBARuDZLVed1./24.--B/16.)/(1./8.-B/6.)
50330 G070 390
50340Cs CRACK PATTERN a
50350 335 CVS.0.5*(1.O-B)
50360 CVLoO.5*B
50370 XPuZLH*(1.n-4.0*B/3.0)/(A.O*Cl.0-B.,)I50390 ZP.ZLV*B/3.O
50410 XBPZL( .2.-/. J 5B6)
50420 ZBARPo0.S*B*ZLV
50770C - LSI AG
SO7IOCt ALL CASES - LSI AG
50790 390 ZXMP:C1.0-B)/3.0
50600 ZKLP0.O.-B/3.0
50610 EKLIFPPZKMPPZKLP
S0820CC
S0830CC
50540C DYNAMIC REACTION COEFFICIENTS FOR SHORT (US) AND LONG CUL) EDGES
50660C
S1350CO ALL CASES -- PLASTIC RANGE
51360 460 VSlP.CVS*(1.O-XP/'XBARP)
51370 VS2PuCVS*(XP/XBARP)
51380 VLIPoCUL.(1a0-ZP/aBARP~o
51390 VL2PsCVL*(ZP/?.BARP)
51400 RETURN
51410 END
70000 SUBROUTINE RANDOP CIENTRY)
70010C THIS SUBROUTINE INPUTS MEAN AND STANDARD DEVIATIONS FOR RANDOP(
70020C VARIABLES; GEWEA'ATES RANDOM VALUESS CONTROLS REQUIRED
70030C NUMBER OF CASES TO BE RUN; AND OUTPUTS FINAL RESULTS AND SUMPARY
70040C
70050 COMMON KINCLDTYPE.KRP.KRANE.TIME. li.YCIOO).Q.QU.YU.YPAIL.FDCo
700524 ZLSHS.FDYAREAZMASS.ZKLPVS1.VS2,PSO.PDO.PRPEXT.PC.TC.TO*
70054* PO#DELAY*S*FPC.FY
70080 COMMON /RAND/ TIMEC
70090 DIMENSION CH125C7)sCHI975(l)vTDIST(7)
70100C
70110C VALUES FOR 97.5X (F.19.,24,29#34#39#44#49)
70120 DATA CHI25/.4688..5161,.5S33,.5825..6065..6267..6440/f
70130 DATA CM1975/1.7295.'1.6402.1.5766.1.5284,1.4903.l.4591.1.433l1
70140 DATA TDIST/2.093,2.064,2.045.2.032.2.022,2.016&.010lO
70150C
70160 GOTOCSP5O*70)*IENTRY
70165C
70170C ENTRY Is INITIALIZE IANDOM NUMBER GENERATOII
70180 5 XDUMMYoXNORMI(-1.O*O.0#1.0)
70190 PRINT*~/#/*INPUT NRANDO*
70200 READ*NRAND
70210 DO 47 I-IoNRAND

70220 XDUMMYsXNOR~l(0.0.0.O.1.O)
70230 47 CONTINUE
70240 INDEX-OS SPSO.Os SSPSOuO
70250 ICHECKu20
70260C
70270C INPUT MEAN AND STANDARD DEVIATION FOR RANDOM VARIABLES
70275 IF(KRF.EQ.O)GOTO 30
70280 PRINT 87
70290 READ. SMEAN*SSD
70410C REINFORCED CONCRETE SLABS
70420 30 PRINT 86
70430 RlEAD, FYMEANvFYSD
70432 PRINT 85
70434 READ. FPCMEAN. FPCSD
70440 IF(XRP.EQ.I)PRINT 96
70445 IF(MUF.EQ.O)PRINT 97
70450 RETURN
70460C
70470C ENTRY 2t GENERATE RANDOM VALUES
70570 50 FYwXNORMI (O.O*FYNEAN.FrYSD)
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70550 IF(FY.LE.O)GOTO 50
70569 55 FPC-XNORM•CO.OFPC"EAN#FPCSD)
70583 IF(FPC.LE.O)GOTO 55
70585 IF(KRF.EQ.O)GOTO 65
70590 60 SwXNORMI(0OOSMEAN#SSD)

70600 IF(SLE.O)GOTO 60
70610 65 INDEXuINDEX*I
70620 RFTURN
70625C
70630C ENTRY 3t SUm. VALUES OF PSO AND P500*2 FOR USE !N
7GZSC STATISTICAL ANALYSIS
70640 70 SPSO0SPSO0PSO
70650 SSPSOSSSPSO*PSO*PSO
70660C
70670C OUTPUT FINAL RESULTS
70730 76 IFCKRFJ.EQ.I)PRINT 92*FDY*FDCr*SPSO#TIMEC
70735 IF(KRP.EQOO)PRINT 90&FDYPFDC&PSOsTIMEC
70740 80 IF(INDEX.LT.ICHECK)RETURN
70750C
70760C DETERMINE MA.* STANDARD DEVIATION* AND STANDARD ERROR FOR PSO
70770 ZNOwlNDEX
70780 ZEMENmSPSOIZNO
70790 SDsSQRT((SSPSO-ZNO*ZMEAN*ZHEAN)/ZN-7
70800 STDERRoSDOCSQRTCZNOo-)
70810C CHECK IF MAXIMUM OF 50 PSO SAMPLES nr*(,::t'

706*0 IF(INDZX.EQ.5O)GOTO 62
70830C CHECK If 952 CONFIDENCE INTI.RVAL FO" :%% ^4 PSO VALUE IS
70840 IFCSTDERR.TDIST((INDEX-15),5)/Zt .GT.O.IO)GOTO 61
708SOC
70860C CONFIDENCE INTERVAL IS WITHIN 10c -- DETERMINE UPPER LIMIT OF
70670C 952 CONFIDENCE INTERVAL FOR STANDARD DEVIATION
70880C PROBABILITY VALUE AND ITS 9S5 CONFIDENCE INTERVAL UPPER LIMIT
70890 62 SDU-SD/(SORT(CH125((INDEX-15)/S)))

70900C CHECK IF MAXIMUM OF 50 PSO SAMPLES OBTAINED
70910 IF(INDEX.EQ.50)GOTO 53
709g0C CHECK IF UPPER VALUE OF 951 CONFIDENCE INTERVAL FOR STANDARD
70930C DEVIATION IS WITHIN 0*IO-MEAN OF THE STANDARD DEVIATION
70940 IF(((SDU-SD)/ZMEAN).GT.0-IO)GOTO 61

70950CC
70960C 95s CONFIDENCE INTERVAl. IS WITHIN 102 FOR BOTH MEAN AND 901
70970C PROBABILITY VALUE -- THEREFORE SUFFICIENT SAMPLES OBTAINED
70980C DETERMINE 951 CONFIDENCE INTERVALS FOR MEAN. STANDARD DEVIATION
70 9 9 0

0
71000C AND 102 AND 902 PROBABILITY VALUES
71010 53 ZMEANLuZ.EANoSTDERR*TDISTC(INDEX-1S)/5)
71020 ZHEANU.ZHEAN*STDERR*TDISTC INDEX-15)/S)
71030 SDL.SD/CSQRT(CHI97SCCINDEX-15)/S)))
71040 P1OuZNEAM-°.282*SD
71050 PIOLOZMEAN-1.282*SDU
71060 PIOUmZMEAN-1 282*SDL
71070 P90-EZ"AN+I*282*SD
71080 P90LuZtEAN*1.282*SDL
7.090 P9OoZMEAN*I.282*SD
71100 P9OUGZA.EAN'•1.28RSDU
71110 P9OUaZMEMN*1.282*SDU
7110C
71130C OUTPUT STATISTICAL PARAMETERS OF INCIPIENT COLLAPSE PRESSURE
71140 PRINT IOO0ZMEAN.ZMEANL.ZNEANU.SD.SDL.SDU.PIO.PIOL*PIOU.
711504 P90#P9OL&P90U
71160 PRINT IOSINDEX*STDERR
71170 OTO 999
71180C
7119CC 951 CONFIDENCE INTERVAL IS NOT WITHIN 101 FOR BOTH MEAN AND 90
712003
71810C VALUES -- THEREFORE OBTAIN 5 ADDITIONAL SAMPLES
71220 61 ICHEC~MICNECX+5
71930 RETURN
71940C
71260 85 FORMAT(/*INPUT MEAN AND STANDARD DEVIATION FO! F'CSvt)
71270 86 FORMATCO*INPUT I.EAN AND STANDARD DEVIATION FOR FYO't)
71180 81 FGMATC/olNPUT MEAN AND STAPDARD DEVIATION FOR Sest)
71190 90 FORMAT(2P9.1#FIO.92FI4.3)
71310 99 FORMATC(g9.*l.Frl2*FIO.2*FI4.3)
71350 96 FORMATC/i.*SX.*FDY'.6X.*FDC..sXeeS.SXPePSO*.6X.
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71351+ *COLLAPSE TIME*)
71355 97 FORPeAT(//UD4X,.FDY.,6XD.FDC.,8X.*PSO.DSX.*COLLAPSE TIME*)J171360 100 FORMATC///,'p1X*S'ATISTICAL. PROPERTIES OF INCIPIENT PS0**
71370. //*39Y..*952 CONFIDENCE LIIIITS**/*7X#*ITEN*PIBX,
71380+ *VALUE LOW~ER UPPER*&//&* MEAN*oF29.2*
71390+ 2F12.2*//** STANDARD DEVIATION*,Fl5.2,2FI2.2#j/,#
71400+ * IOZ PRO1BABILITY VALUIE*#3F12.2,//*
71410. * 902 PROBABILITY VALUE**3F12.2)
71420 105 FORMATC//#5X#*NIR4BER OF OBSERVATIONS -**13./#5XP
71430+ *STANDARD ERROR .*.F5.2)
71450 999 STOP$ END
71460 FUNCTION XNORX41(XeAPB)
71470 IFCX)10*20.20
71480 10 XOsRANF(-I.0)
71490 20 XIwRANF(O.O)
71500 X2-RANFCO.0)
71510 YmSQRTC-2.0*ALOGCXI ))*(COSC6.253184*X2))
71520 XNORN~oA*Y*B
71530 RETURN
71540 END
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PROGRAM RCBEAM

00300 PROGRA'I RC9PA'41IC'4PUT.31lTPtur.TAPEI)
00 105 CALL RETR( RCREA42# 7-ARCBEA'12)
0010 0 T-1S PJRT134 3F THE PRJGRA'4 I'JPUTS THE REWUIRED ELE4EI4T
003 3bCt AYD LOAD DATA A41) 1413T3'ALtýES CE3PTA14 PARA4ETERS

00150C8cl"l04 <41CL0TYPE,-RF*,(AID,&TI4.1..cio0),.,)rTOIJsyu&YFA3Lo
00159+ '.LR&3.qq.N9FPC&FDY.!CASE.AS(4),APS(4),D(4),DPc4),F0C,
003 S4P EC. ESP QAREA4. PAREA& ý%IAS.S. Z?(L4l. VLI o VL2.
00155+ 4F48. ACS. VrL. IDL SLARP -(C3IP& .4S, 4S..ISLA9S, 'JA'EFC 2). x L7'40
003,56. W. Plo CO&L3C. S, ýL E'4p CO& PS-3. Pt)3* PRP PXT. PC. TC* TO* DELAY.
003 571 TTC 'O,2JPP(9O. 2) s REACC(80. 2).1 9 3dEC 2) * RC 2).
00 1 58. IWII.RH33V3,L , AA (9,2).4C83)AFRO'JT.ASI3)EGG2.G3.0A.PP2,OT
00160 LOGIlCAL LI
001 65C
00170C 0 READ TITLE AID0 Ci'JTRIL PQRA~iETERS
00172 PR14T 67
00374 READ 69.TIThEý
00174 P811? 720
00174 REAOD# 4SLABSoILAD
00310 PANCA=O
00182 Ir((LNAO.EQ.0)G3T% 40
G0 38AC
00386C: IPUT SLAB REACTI3'4 DATA FILE DNT6

0031841 PRIJ1Ta 72 5
0019 0 OS 39 Jus4,ISL9S
00192 PR14T 735.2
00194 REAO.'dA4l.CF(J).ISIDE

a 00196 CALL PFliR(3'4RE,..3.4AIEF(3)))
00398 IF(ISIDE.EO.I)REAO~l.)SARE:A.0'J4,HS
00200 IFCISICE.EO.2)REAOCI.)OlJ*4.SAREA#HS
00202 510 IIOE"iCJ) I
00204 REAO(I.)'iP3I'T
00206 IF(ISIDF*.EO.P)Wr3f 520
00209 535 REAOCI,)(TT(JJ&j).pP(JJ.I),REAC(JjI),DUpi&J3l.'*4PiI1T)
00210 GOTO 52')
00232 520 REAWC3.)CTT JJ. 1)&PPC JJ. J),'0%pI,R9AC( JI..J)p J21s,'PON'T)
00214 525 BR(J)=C4EACC2.1)-REACCI.J))/CTrc2.J)-TTC3,J))
00236 BPz(PP(2,I)-DP(lJ))TTC2. ) )TTC3,l))
002183 REW141) I
00220 CALL nRIPICI)
00221 GOLSLABx:70LSLAR4 350.00 SAREA'.4S/13728.0
00222 39 PAREAsPAREA+SARE4
00224 *(I'JC=0 S LOTYPE25 S ARF.0 S CRA,4)0-
00226 G3T 45
00228C
00230C tNJPUT TRIR-ITARY SLAB r)ATa
9)0232 40 PRI'4T 730
00234 03 42 IsI."ISLARS
00236 PRI'JT 735oJ
00238 READ# S4REA, H4q
00240 OOLSLABa:2DLSLAR.I 50.0*ýA.EAt'4S/3 ).0
00242 42 PAREA2PAREA+SAREA.I144.0
00244C
00246 PR14T 85
00241 REAO.,(I'JC.LOTYP9:. (F* -8A'J0
00250 45 C3%?I'4'JE
00252 OELAY-0
00254 67 FOR'4ATC/01'PUT TITLEO.t)
00256 6R F3RMATCA59)
002-58 95 FSQR4ATCl*I'4PUT -(1lC.LDIVPEF.4(F-RAI0(1.RA'ID3'I)ft.t)
00260 720 F3RI4ATC/01'4P'JT '4U'18ER IF SLA9S SUPPIRTED RT 9EAI* ANID IF 0.
00262, *cqAR REACTT3'JS*/*AQF TI RE CALC-LATED C0) *'P READ FROM 4

00264o *DATA FILE 30,
00266 725 FOR,4AT(1oI4PIJT REACTI3'4 DATA FILE 'JA'E 44D 51DE *p
00269* *C 2Sb43RT&2zL8.d0)*)
00270 730 FaR4Ar(/eII4PUT C04TRIOUTARY AREA (S7 FT) Ai'40 7`41C('JESS I.4
00272 73S FORIAT(6X.OF3R SLAB I1.*.12#9)
002 74C
00276C 0 t4?ur AID ECV3 REA4 A'.0 RM4'F3RCE'4EV4? PROPERTIES
00278 r8'R4*T 615
00280 READ. ZLR. O#R.H.FPC. FOY, ICASE.<(C3'4P
00282 ICASE4=ICASE-4
002R4 FOCxI.25eFPC
00286 ECzS7619.0*SQRTCFPC)
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0021A I:S=29;,6
00290 rjAiA.L Q* B3
03.ý92 PARPPAREA-1A.REA

f00294 EC i-<!:EC/jO00.0 S /'0.
002q96 11 *'RIjr 670
002,;8 05 8 'I3.
00300 A!SCI'0
00,302 RFIA~C..'0..T2'33'
00304 PR1'JT 62S.1

00307 14 tA3'JT['4tlE
00309 1v48i-~o0m~
00309 PRQ1.T 616
60310 RS:AD .SP.:lS.AS-q.A0. OSLA9

00312 1lr(gS.cT.C .l+6.0*45))8S:R. 56.00-S
00313 IFC89.GT.SP)953s~s
00314 0 PRIlr 711
00315 READ,%i"Y18
0031 6 15~~.)~33I
00317 13 P-4I'4T 705
r003128 RrA0.ASCS,
00320 15 C3'JT1'JJT7

0032-3 IF(-C'C3liP.'l'.0)PRI'JT 62I.ý'~.9S.Sp
00324 P-l'4T 630
00326 03 110 1-1,3.2
C032FSVI~ E..'~..T1)~T 120
00330 AC/C'0i)S PPQA0SC1)#/B140CD))

00333 110 C3iT1I*UE
00334 18V.)TT 15
0033b PRI'4r 64jsAS¶.LAO.0SLA9
00336 IFASStAR.i~t)0I'1TA .15
00337 ASSl.A~sBS*AS5LAR/12.0
00336 DCI)=(APS(t).0p(2)+0%SSL66F)0StA8)/C.'tSCt..ASSL.AR)
00131; APSC I)=APS(lI).ASS'L'4
00340 115 '4A55a150.OLR4NB'8RO/(38;6.07*1728.O))
00342 V(L22t-ITF()'->DI/L3+3,0(SI/9~~)ilDl/Li
00343 VCL'AX-3.S*S')TCFPC)/C*,.C-2.0e0Cl)/'!Lh

c 00344 1 P(VCL CT. VCL-4AX)VC-ýi. VC.'iAx
00345 O8l'VIT VCL.
03 16C

00348 61') F12'1ATC/*14'PUT LS,00.N14. PC. FbY. CASE. Ci*.i
003-' 416 FR'4AT(/01'4PtT ;;-A4 SPACI'4G# H4S# 'S(SLAC) CLA1*t
00350 625 F'3QMAT(*1'4P',T AS.0.A'St.0 F3R SECTI-75d'.I2..)
00352 APO0 F-Q'At'//'P~lP~qT1ES J!- RE21 74PC;:0 CaCRIýV IP8'T0ý ~ -'

00354t 0 C*IPPaRT TYP'P sl43.',12./,

00356- & Le =*-F6.i~ I. ". *-F6.!** 11 '*,-1

001SQ 76.2,* 11J.0./-~ FC za.77.1.4e PSI FDC

00364~ A30 F3RMATC//*R4EI'F3RCE'iE-4T VALSIES*/6 SECT[J'J AS cp)*.
00366+ 9X,03*vAX.*A'S Pe4,0/<*S I'..1X

00268+ * c1'4. ) (5UId)*2x.C'.e
00370 6 76 rZR~lAT(IN
00372 61~ q 8R'4ATC/.*VCL =*.76.1** PSI*)
00374 705 F3R'ATC/*I'4PUT C8'NTI-1I-JOUS REI'4F3XCF4c~'E-4- (So l4.)*,1)
00376 721 FOR1IATC.'IS Tg:'JSILE: %iN8,RA'E T3 87. I-4CLL'0C (0.'433*.
0037"+64 * l=YES)v.t)
00380 440 7R'AT(IS.FI'.4,* C'f..).9..l.. *.F6.4#*)*.F9.3)

00334. SX.49EAM SPACP.IG s*#F6.1.* 1'4.t)
00396 641 FZR'1AT(* 14-AB*.F10).4*,' ". 5/) F*F4
00565(l.
60570C 1'JPUT L3AO PARAMTERS

G057SC L3CArI04 I- F"'3'T FACE L3401'4G (JSEO I'd R33'q-FILLIIG PR4aCEoU1E)
005R0 IFC<L3A0.,). .2MTJ 2S
020595 1,-, W- 000.0 b P3.24.7 S CIx1120.0
00590 IF(.(RF.*4E.1)G3T0 102
0 -,'0 'S LOCa2
00600 IFC<PRAIO-E.C.)GITI 106
0A605 !1'Q2'4T 600
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00610 READ*S
00615 G3TO 103
006200 La CAT16' 2. M3~ FACE LOA01 40
00625 102 00.0 5 LOCz2
0063U ZLE14-R/le.0
00635 105 1F.1d.~.)T 06
00640 PRI'JT 610
00645 ReAfl.PSI
00650 Px2W20*PS3'kC7.0*P34-4.0*PS3)/C7.0b'P3.PS3)
00655 600 F,30ATC/01'4PUT SO#?)
00660 610 F38'IAT(/*1'4PUT PO*.t)
00665SC
00671. 4- !'iPIJT R444-F1LLIVI, P ARAITFRS*
00675 106 IFC((RF.E0.0)GlV~l 20
00680 3 0 P R1IT 700
00685 RH33:0.076 S L3=.FAL~zg.
00690 DELAYx3E10
00695 READ. WIW3'IsV3
00700 AT~n'R AVROIr*0S ,Ainl:o
00705 00 IA I-3.'J*4w4
00710 PR14T 730.1
00715 READ.AACII. )*4'4(I),AACI*2)
00720 AACI*2)sAACI,2)/I000.0
00725 ATxAT+A'A(1 I#)
00730 MxW4CI()S WTVa12.14.34).'
00735 32 AFR1'0T=AFR34T*AA(I1.)
00740 GOTO 18
00745 14 AS! 0~:ASIDE.AAC [.1)
00750 19 F(AA(l.2).LT.DELAY)0ELAYXAA(1,2)
00755 AFqj'4T2AF9'IT/ATS AS! OEwASI DE/AT
00760 700 F3R4IATC/eI*PlJT '4W1'4 AID R13'4 VL'P4e CCF)e,t)
00765 711 F3R4AT(/*V4PlJT AREA (S9 FT).L3CATIO'4 CODE 9 0DtLAY(4SEC)*
00770+ 0 F3R W1I0qW&,12.9)
.10775 G=1.4 S G2-316/ S G3=1.-62 S G4-22./W3 S G52rG+3.
00780 PP2x..912
007155 CvSQRTCGOPOO32.*I44./R43'q)
00790 TAU=2.v(V3*OCI./3.))/C
00795 DT.mTAU/4.40
000300
0080 20 C34TI'4UE
0CF;I0 25 CAUl rAI'4..8CREA42)
001335 99 STOP
ou08e E40
0300C SVMCir qCBEA%12 (11I.3IJTFiTTAPIA)
0300OC T`hiS SE04ECI? CALCU.LATES THE RESISTAJCE FUICTIaI AID
01010C La(4911( AIO SOLVES THE Dfl'I64C EO'JATI34S 3F 'I3TlI4
01G30C
01050 C44W"ý4 K ;*~'9.W (A0 N.toY 0) T U '*YA
C 3052'ý 'La, 29.142#~. P*P.DYp VA.SE,6SC4).APSt 4). (4). 0P(4). FOC.
03054. E!. ESP OAE.PAC.LSS~~.I * tZ*

01 0561 off POO '0 eLOC. S. t3.ECi. CO. P$sI.P0. rr. pEK . PC* TC* TO& DELAY&
a3057. Tr(80.'2),PP(60,2),RIEAC(a0,2). 1'iUCE(3.8RC2),

01079 C01'O46 /RA'4D.i rtIQ~
D1086 Dt4E~*S17'4 AO9),VO8).V(R0)hVS(0),VL(q0),P1C80t)

01250 Ir CI..P.0V~E.)~L~fr0CPCC!)
31960 jA 1FCARAID.1E.s)GOTO 35
01270 CtAJ.t FtACECd)
03290 CAL-L RA40S:4C1)
03290 34 CALL R^4094(2)
0 1 Cl 3i CALL RESISCCJ)

013320 %W.94334.w '4A211'4111 AID STARTflIG V'ALUES ARE GETER41V VSA CASES
0133OCs W*ERE THE L040 CAuSI4G 1'4CIPIEI4T CGLLAPAE IS T3 BE rfvr0
01340 *3 !FC4II'C.EGO10)3Ta 23

01360 FI)*
01370 P '4I *4 aG
0! 3-40 tT)2 a
0139u i PF (:)F44 41-AX)/ 2. 0
014G0 20 CAI.L, VSRCEC2)
03430 23 IFT.4CC.EC'r.T3 24
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01420 CALL FILL(P1'4T,2)
01 430C
01440C1 1'd1T1AL2I2 VALFJ'J FJR BETA 'l1.P420 C8PTAwl/6, A4mo CaPi)TE VALUJES
02450C:. FIR FI1RST TN'E 1'JTERVAL ASS34214r ELE4EVýJ l'.ITtcLLY AT REST
01460 24 t-1
01470 TI'IE'0
0 14'30 V(l)30 S ytl)=O
01490 DD..TA.0.001
01500 IF(ARF-VE.1)G41T8 30
01510 27 IF(T!mE.GE.(0V.LAY-.000o1))G3T3 30
01520 TI4E.Tl14E#0FLTA
01530 CAL.L FILL(V2'I*4T3)
01540 G3T3 27
01640 30 CALL RESIST(2)
01630 AC1).0.0 S VS(I)=0.0 S %A..(l)%0.0
01660 TCI).T24'E
0 1690oC
01690Ct PqICEDJR F-3 ALL SlRBS97)JE'4T ra'ic I'drE',ALS
n I 711n I 131*1
01710 IF(1.I.T.IOIMIT.3 11
01720 PPZ4T 98 TI 4E
01 730 9R F3R,4ATC/13I011 Tt24E -... 6.3.*8 FAILIJRF ASSI14E T3 '43T accIj4.)
01740 (MT3 6
01750 it TIMETtiE*DMTA
01760 T(l)sTI4E
01770 AM1)AC1-2)
01775 lir('(qFOJ.VGOT)c 17 0
01790 CALL FORCE(3)
131790) PWIC)=PEXT
C1800 G3 TO 2
0280q0 0X~2E'st9I A2100).V( l00).TCIOO).VL( 100).P'4C 100)
01990 20 CALL FILL(Pl'4T.3)
02890 P4 C I mP 1 4T
01910 2 IF(.(L9Ao.F0.Q0:PT-P¶4CI)*PAREA
01915 1 F C-CL 9A 0.4 E -0 )n Tv P ( I
01920 DO 8 JJ,,1.10
01930 YC1)sY(t-2 ).O.2.TA*VCI-1)*DELTA*Da.TA*(AC1-1)/3.4AC 1)/6.)
01940 CALL RFSS1T(P)
01960 4 A4EC'(T-QT)/(t4ASS*-(L%:)
01970 AOPXTAvA'4FW-AC1)
01980 ACI)A4EW
02198 5 IFCA EW.F2.0)Pq1'T.*I9R5..Tl1 .PT.2r.PIASS,7(L-4.Yc2).A(I -t)
02990 IrCA9S(AOPLrA/CA'4'ýW.2 -10) ).L1.0.02 )rJTI 9
02000 q C3'4T1'4UE
02010 A(I)mA'iW.ADP-TAf2.0
02020 PR14T 90.#T11E*PF.AC1..Y(l)
'32030 9 Cl3'4T41'JE
02040 YCI)flCI-2)40a.LTAVC1-1).IJELt..TA.DL4(AC1.l)/3.oA( 2)/A.)
0205u VCI)2VCI-2 ).0ctTA.(ACI1.A(1- ) )/2.0
02)P070 VLC1)-%0L*PT*.L2*0T
!J2090C
02100Ct CI4EC. F3R MAI('41.P DEFLECT13,4 3R FAILURE~
C211OCt IF 4AKI04tUq BEFECTt*4 REACHEI0. VALL 910 'JiT FAIL

02130 tF(Y(I).LT.0)W0T3 6
02235 1FCY(1).GF..YFAtL)Gj4I 7
02240 tCT11C-0ELAY.GE.0.0l00&ETA.0.002
0226G IF'?! 1-OFLAY.GE.0.02ooDxrAao.00s
02270 IF(Tl1-0ELAY.Vl.0.2001))0LTA-0.010
0229) IF(TI14D9LA(.rE.0.500)nrLTA20.050
');)I oct IF FAILIJ9': "IWVICT13'4 RACHE0. 'XiL4F'T FAIL6-f)

0281fl* MT3 I
0% 2 2 " C
02230Ct t'YT'RVAL WALVI'Jr, P9JC"0JRI: T3 DET9:41I9 LlAn CMAISI'4G I*4CIP2P4T
0?')4OCt CSLLAPlr rIQ CAIFPS W'MEqE DESIRED0
02250Cs r3.E4ET DID '4.2 FAIL -- SET PF,41' T3 PF
02260' 6 C3-'I4UlE9J
02290 2rC'(1'C.E).02rIfT3 29
02290 36 05'41'4*PF
02300 IFC(V'1AX.GT.0)GlTJ 16
ti23:0 I'F=2.0*PF
02320 WT3 20
0233^CC: SLC,4ET VAiLF.0 -- SPT PF14AX rJ PC
02340 7 C~lT1'4IJ
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PROGRAM RCBEAM (CONTINUED)

02350 fr,4C-TI14E

02390 37 PF1lA~xPF
023900t CWEVCK TO SEP IF LOAD RA14GE IS 2WITHI'A OE-,IRED ACCUMRACY
02400 17 IF(F4XPII4lr4X',-)tlr~ 26
02410 IF(,(RA4G.lJEI)WlT.3 14
024?0 CALL RA41031(3)
02430 GOTO 34
02440C
02450Cs OUTPUT DATA 114CLUDES THE '4(I%2Ifr4 QF)FLECTI3'4 A40O T14ý '4F
02460Ct JCCPJRA'dCE FZ) A 43-4-FAII-114G ~E'IE'JT OR THE TNlE A'JD VELOCITY
02470C: AT C3LLAPSE FIR A FAIL1'JG QELEE'4T. OPT1,34AL OUTPUT IS THE
02480Cs EJTI RE REHAV13R T1lE-HI S-.gY.
02490C
02500CS OUJTP'T L3AD) 04TA
02510 18 ALL FBARCIý(4)
02520C
02530CS OUTPUT P1'dAL RESULTS
02540 IF(YCI ).LT.YrAIL)PRI'dT 70-YCI)*T1l
02550 IF(Y(I1.GE.YFAIL)PRI*4r 71*TI .#VcI
02577C
02578C CHEN TO SEE IF E4TIRE TI'2E-I4IST3RY IS DESIRED
02510 PRII4T 72
02590 READ&DI
02600 IFCl.E0.0)01T'3 25
02680 PR1'4T 7u,(T(J),PJ(J).A(i).V(j).YCJ),VLCJ).1u2.I)
02690 25 PP14T 77
02 710C
02740 70 F3RIAT(/*44 FAILURE - 14AX DEFLECTIOI4 @F*#F6.2#
02750* * 14- REACHED ATOF7.3*6 SEC*)
02760 71 FfR4ATC/.FAIL-JRS 3CCURRED AT**F7.3*.- SEC (FIit.L VELOCITY not
02770. F7.20 1'2/SfoC)O
027130 72 FSR*4A1.'/*IS T14E '4IST,%RY DESIRED (YESelo 140-0)0.t)
02830 76 FORMAT(/* TtmlE PREsSIJkE ACCELERATIS'd VELOCITY
028406 kDISPLACME'4ET VA.*./.
02850o, (Ff..3#F9.3.F12.1.F12.2.PI22.4.F: .0))
02860 77 F3RlATC///. 7(*-----------9))
02970 80 POR.4AT(.*ACCELERATIO'4 41T C34VER6OIIG AT T1lE u'.F6.3#
02880.+ 0 SEC (PF 2OPF7.3,* PSI)*/* A(I) SET EQUAL TO**
02890. FS.2.. (AVG OF LAST 2 ITERATII'IS)a/* Y(I) not

02950C
02960 999 STOP
02970 EID
10000 SiUOR3UTI'4E F3RCECIE'4TRY)
10010C THIS SU9ROUTt'5E 14PIJTS THE LOAD PARAMETERS AI4D DETERIXIES
10020C THE LOAD AT A GIVE'4 T114E FOR THE F3LL3Wt4r, L3AD TYPES:
I 0f30C I. IDEALIZED BLAST LOAD (FRO'4T 3R SIDE FACE)
10150 C34434 K (I'C*LDTYPE.l(RF&KRA4l0,TIME* toYt 00).'gTsQUPYU* YFAILs
20052' 'tLB.B98.HBFPC.FDY.ICASE.AS(4).APS(4).D(4).0P(4),FDCa
10054+ EC. ES. OAREAPPAREA. ZMASS. -4L'4. VLI1* VL2.
20055' 4EY48o ASCS& VCL # 90LSLAB. -(ClIP. HS. 8S. 'ASLARS& 1410EF 2) # -CLOA0
20056' W P2 CI.LSC. S. LE'4 CO. PS3. P01 PR. P.PC. TC.TO.DEDAYa
100$76 TT(80.2).PP(80.2..REAC(R0.2).L'dOEX(2).ARC2).
IOOSA. l4Wt*I.RMSOV3.L2.AA(8q.9).C8().AFRd4T.ASI)E.G.G2.G3.G4#PP2,DT
2 0080C
20130 IF(LDTYPE.EG.5)GOT3 700
10135 IF(-(LaAD.E-1.,)rOrS 500
202140C
20250 G3T3(215.200,300.4).IElJTRY

2 I0lOC CALCUL.ATE LOAD PROPERTIES FOR GIVE4 PEAA4 PRESSURE
22030 200 G~r3(20%#220).LOC
22040 205 P5SS(Pr..24.04P04512RT(196.oOP3*PJ4296.0'PO*PR*PROPq))/16.0
21050 GOTO 225
21060 220 P3108PR
22070 215 PDO-2.S*PSsPSOf(7.C*P3*PS3)
IIOSO U.CI.SgRT(3.o.(6.0.P5O).C7..POe))
11090 T~uw'0O.3333/(2.2399.0. 2886'PSS)
12200 S313(220#22S).LCC
2110 220 TC&3.0eS/U
1111!0 PCUPS@SR( -TC/T.OEXPC- C/TO.+PO.*( -TC/TO0)e2.EXP(-2.TCT0)
22230 CDo2.0
22240 RETURN4
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PROGRAM RCBEAM (CONTINUED)

11150 22oTA:'.Lr/d

1t70 TAVT0:,TA2/TO

11190 RFTlJR'J
1 2000C

1 201 0C CALC'jLATc'. LIAD
12030 300 Co3T3(30 *310)-.L4C

1 2040 305 TTonrt*4E/T0)
19050 LF(rl1i.GT.TC)rl1T3 320
12060 P=PC+(TC-Tt19)*(PR2PC)/TC
12070 RFTIJR4
120A0q 310 TTO:CTl'IE-TAZ)/TO
12090 lF(T1'IE.GT.TA)M~T0 320
12100 P.PA*TI'qC/TA
12110 RETJR'4
t21220 320 lFCTT0.CV-.l.0)r,3T3 330
11130 PPS3)#(I-TT0)*EP(-TT0)4C9*PDJ*(1-TT0)4t*24,XC2*TT0)
12150 RýTIJR4
12160 330 P=O

1 3000C
13010C PRI'JT L3AD DAlA
13020 4 1F(,(1'dC.Ek.0)(tIT3 400
13030 PVI4T 640#LDTYPV:
13040 GOT3 410
13050 400 PRI4T 645.LDTYPF
13060 41n C3'dT411EIF
1.1070 415 G0T3(420s42S).L3C
13080 420 PRZ'JT 650
13090 (;3T.3 430
13100 425 PRI-JT 655
13110 431 P2Z'dT 660-.P3-'~C-1
13120 1 ((A0,E0R~J'
13130 GaTIC 435* 44fl).LOC
13140 435 PR! 'JT 665, 5, TC-PR
13150 G3T3 445
13160 440 PR14T 67fl,.ýLP:'JTA.PA
13170 445 PQ1'JT 67S.IJ)r,Tf)0,PS3,P0,

1 3500C
I 3%!OC L3AO TYPF S -- ARRITRA3> 1,14r !z-IAPE

13520 700 GIT3C 710. 721. 730. 740)).!gýJTRY
1 3530C
t3543C 1'i..in LJAi) DAT'A
13550 710 PR1'4T 730
13560
13570 FACT3P~l.0
1 3590 IF(.1'4C.Ef)0.G~r3 719

13600 03 715 Jx2.4P-31'dT
13A10 715 IFCPP(i.1).GT.-'IAC)PM1AX=PhJ.1)
136PI0 714 PX-PPC2#1)-PP~lvI)
1363n T9:TT(?.1)-TTCI.I)
13640 31-1
13650 qRFTIq'J

13670C CALCULATS 4AX14tH L441)
13640 72f) FAcr3l~4'RP,49A
136Q0 GAT3 714
13700 q.TtIR'J
I 371nrI
1372t)C CALCULATE 1.3AD
1373f' 73-1 1 F( 0K40-1..STr( I)# I I)(TI 735

13740 I3.13.1
13 75f0 P(.PP(Jii' . I) PPC J1 I
13760 TxxTT(IJ*1,l)-TTCIJ)
13765 IF(TX-;:l.0)T4-lE-10
13770 MITIY 730
13740 715 P.FACr44.cPPCJI.1)4CTK'4c-rTcIi.l)).P9'I9'
13790 RFTJ'JR

13410C PR14T 0A-) 0)ATA
13915 740 1Fc4I'dC-co')-nPQ1T' 0640.LDTYPE
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PROGRAM RCBEAM (CONTINUED)

I 3PS25 PRidFr 790
* 13930 D3 745 JaI.4JP;114T

13940 PSFACT3R*PP(J.1)
13qSO 745 PRI'4T 795,#TT(I.13,P
13960 R-rji'j

14070 640 Fl A1T(/*L-34') CAIJSI'4r, 19c1.1'Fr FAILI.1E IS AS FJ3LL3Wqo..

114090 645 F3R4AT(/*PR32ERTIES 3F LiAD ACTI'JG, 34 ALL ARE AS FJLLOWSo..
140P.* /.5'(.L'3A9 TYPE 'N9ERO.I2)
1*090 650 Fl lT(4~X#*cR.1Jr FA4CE)*)
14100 655 F3R4AT(5'<**(SIDE J-1 T3P FACE)*)
14110 660 F3R,4ATC10O.@w*@.4.. -T P3 X*.F6.2.0 PSI CO so.

141211. F7.1-0 FP51*)

1 4 1 30 6 70 F l R' lAT( l0E. * L -4 ,F 6 -1, 0 F r T A z eF 6 3.3, SEC P A 0* .

1131. F7.3&0 PSI*)
14140 675 FOR'4AkT(lOX#*tf -O.F7.I,0 FPS TO XO.F6.3*0 SEC CO s0o
114141. F5.Is/s6Xa*PS3 soPF7.3.* PSI PD3 =*.F7.3#0 PSI*)
14150 780 F3RMIAT(/*I'dPUT IL41.4ER 3F L3AD 03INTS A-4D THE TI-4E A-40 0
14151+ *PRESSURE AT EAC.4 P3INTO)

t14160 790 F3fR4ATCflOX**TIM4E PRESSURE*)
14170 795 F0BR*AT(FIS.3.F12.2)
150OOOC
15002CS SLAB REACT1314 DATA
15010 500 Q3TOS(0. 53OvS40s56O@IE'JrRY
15020 SI0 RETUR'J
I 50OO SC
1b090 530 STO3P
15095C
15100 540 PSO.0
15110 D3 555 lal.4qLARS

15120 550 IFCTI'NE.LE.TTCJJ*z&j),03T3 555
15125 1'4DEX(J)vI9ODEXCJ)*1 S iJaI'40EXCJ)
15130 IF(Jj.LT.'JP31'4T)G3T3 552
15132 PRINT 690.TI'IE
15133 ST13P
15135 552 B3RCJ)uCREAC(Ji4'*I,))-EAcC(J1J))-CTT(JJ.1.J)..rTCJJ.J))
15140 R~(PIJl)-PJ-),TCIll-TJ.)
15150 Gara 550

1 5160 555 PsP*REýAC(JI.J).(TK'IE-fjJI.J)).BRCJ)15165 PxP+OAREA*(PP(JIDI).CTI'4E-TT(JJ.J))*BP)
15170 RETURN
15180 560 PRI4T 6qO
15190 0O 565 J2I.'dSLARS
15200 565 PRINT 6R5,'dA"EF(Il

1 5300 6410 F~lRNATC/*1BEAf LaA0ED WITH RF.ACTI3CIS FR3%I FILE(S),.)
15310 6415 FaRNIATCIOX.A7)
15315 690 F3r4AT(/*E'4O 3F FILE -- REAN4 HAS '43T FAILED AT**F6.3,. SEC*)
I 5320 '1ETiJR'4
15330 E'4D
20000 SURRJtJTI'4E FILL(P3.IE4.TRY)
20010Ct CaIPUTES AVERAGE AIR PRESSURsE 1*4 R0314 DUE TO BLAST WAVE
20020Cs INCIDEN4T 4EAD-1N IJP3'd FqlNT WALL.
20030C
200S0 CM3~4~3 -1 NC.LOTVPE.4qRF.4RA4D, TIN4E. I.YC 100). )T. )'J. YI6YFAIL.
200526 'ýL9. 8B.HB.FPC. FO? I CASE.*ASC4).APSC 4). 0(4). DP(4). FOC.
20054* EC. ES. QARF.A.PARF.A. Z'4ASS. -4L,4,VL I *VL2#
20055. N'4ENS&ASCS. VCL. OOLSLAB. 4(C341P. HS. 95. 'dSLAHS& IA,4EF C 2). (LUBADP
20056.- We PS. Ca.LSC.S. LE1. CD. PS3 *P06.PR.PEE 1.PC. TC.TO. DELAY.
20057* TT(80.2).PPCq0.2).REAC(fq0.2).I'4DEXC?).9RC2).
20054. N4W11.RW4*V3sLI #AACRq2)*4cq').AFRaVT. ASIDE# GoG2o G~sG4sPP2p DT
20090 LIGICAL LIp.L2oL3
2009 SC
20100 G@TA1(I0.13s11).tENTRY
20110 10 RETURN
P0310C
20320 13 P3@w'3
20330 TTaO.S Tas0.
20340 RHS30mR)444
20350 L22.FALSE. S L3u.FALSF..
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PROGRAM RCBEAM (CONTINUED)

20360 RETIIR4
L 20370C

20380 It IFCL2)GIT4 %
20345 II'(L2.A.L3)(,0Tl 9
20340 59 Q0T-CTI4F-T))fe0.5
90395 IST31P:2

2041050 DDs='),It00T

20470 D~ri=0. oS w~0 SP J
20420 G3 T00 '(Uj3 1
204940 PI C4'J(< S LYAC.,)..00
204400-19 WC0L .GITTST3 P 0

204520 15 CDVI*l.O
20530) IF(TT.G-TC)G0. T),99
205470 20ZO SI13cr-TT)*aS-Dc/rC*

20460 0b 1 30 (I*W'
20490 16- 4COV:0 SOYA.4 ,)OO0
20600 21 2Y.G:.T/TO T. S 0

20530 pF(TP-C)20.2.ReAC2..
2062020PSP)*REP(I(T-TT)*o-C/c
20630 Pt 1=01.-01.
20560 G) ~T"I 30
20600 30R~T/OS N RRR43*CII/P)bG2
20660 IFPII-3oRR~FP1I)6.3 .*R

20620 PLsP.TRR9J XP-.
20770 303 PS2DFP1
20740 R'42I=P2/+P33a G)Qb~
2079S) (230 RH4313H7 (PIP)*P
208060 IF(Pt-b 3 3636
P0670 37 JSI C,%=-

20720 306 P2vPP2Il
20830 R42s(CP2/P3)s*tG2)&RH135i
20740 X=P3:3/R4L31

208510 37 2~4C-2R1)3.t4

P0660 I F( 1122) 40.39p 39
20470 40 PRI"IT,41122 IV'ýATIVF*.l22
20980 STOP
20990 39 1J22V)RTCU22)*SISG'd
20900 F)O'4U2*RH320AAC-( I )*DDT
20910 N aD% 20 U0I
20920 WW2WW+ P I 10 0D'fC(G 3 * R4 31
20925C
20930 500 COSITI'JIJE
003940 P3*~3zP,3(G-I.)*WW/V3
20950 RH030:2R4O33+4/1V3
20960 99 C8'dTI*4'JE
20970 TOTT
20980 P3%P30-P3
20982 IFCTI'4.GE.TC)L3-.TRUE.
20983 RET'i2'J
20984 9 RsTIMI/TO S R8*1.0-R
20985 PO2PD3*R4@R4*CEX(-P.0.Q)
20986 PSeRR3&Q*98P(-R)
20987 P3-PS*P0O4CA~FR4'T-0).4OASI0E)
209 90 99 9 Rz-TuiR
21020 F'J0
30000 S'R7UtErEý!FT CIE4TRY)
30010Cs THI1S S¶JR'43IT14IE OFT'Q'414'JS N'E RESIST'JCIE FIJIJCT13\*
30020C: TRA'4S1RM¶AT!IO' FACTORS- A4D REACTIS'4 C3EFFICIEITS; A4D
30030C2 SUPPLIES TH4E REACT104 VALDlES F4 SPECIFIC DEFLECTI34S
30040C
30050 C3440'4 (IC,*CLDTYPP.-RF*.4R40.TI'4EI.YCI00).0.0j,JYIJ.YFAKL.
30052* !Lg.89,'49. PC.POY. ICASE.ASC4).APS(4).0C4),0P(4), FOC.
300540 EC. ES#')AREA. PAREA. t~A;Ss 4.14#4VLI. VL2.
30055. 'qEIR.ASCS. VCL.')OLSLAR,.(C8I4P, 1S.JS. ISLABS.4IA'qE(2)..(LOAU,
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If 2 -tz;
PROGRAM RCBEAM (CONTINUED)

t30056. W. PS *CS.LSC. S.!L E'4.CO.PS3. P0G.PR. PEXT PC. TC. TO'DELAY.
300574 TTC8O.2).PO(80.2.,R$AC(1O.2),1'4DE)C(2),qRc2),
30056. '4WI'4.RNS3.V3.L1.AAC8.2),1'Cq).AFR8'4TASIDE.0.GG3.G4,PP2,0DT
30100 REAL 1.IC.IG.'44.,(-l.-(2.(-3,'4g(4).ICR(4).<,-TICCICS
30130 G3T3C4*5f00.4S)#IE4TRY
30140 4 RET'IR'4
30810OC
30830C * E'dTRY 2s DO.TFR'4I'JE RESISTA'dCE V'p.CT1e'4 .
30840 4S *wES/EC
30R50 FRs6.0*S9RTCFDCI
30860 I~BIB./2.'- *AC)CC)I82)e
306J61. *APScl)*C'48'2.-0PCI))**2)
30970 4'4-2.04I GFR/414
30R72 IFC(KC;9MP.E0.0)G3T3 50
300974 YBART:O. *C'4B*B48.8B'I04Se'4(BS-RBR)/(145.(es-Bq).,4*BB)
30876 IGaIG.CO.5.N8-YSART)..2.14*3..3(BS-8B)/12.0
306771+ +H.(BS-8B)*CY9ART-0.5.IlS)**2

3067 zIx0*FRlCH8-Y8ART)
30679 50 IF((C4CP.EQ.0)f3S=9B
306080 CALL 46'4E'4T( FOC. FDY.ES. '4.0. BS.AS. APSe D. OP. EU. CR. IC. (CS4P. 45. 8)
31800Cs DETER'4114E '4314E14T A'40 DEFLECTI3'4 CgETrFICIEI4TS
3160Cs FOR CRACI(ED PIRTII'4 SF SLAB BEI4AV!8R
31820 106 8*0
31630 ICASE4-ICASE-4
31632 ICC*ICR(t) S ICS.ICR(3)
31634 CALL COErCIC4SEr4.ASS.'ISSAF, 'F, ICC. ICS)
31840 0ST3C162#165.-190)*ICASE4
31650 162 OUTER'I-1.0/BSS
31R60 OI- 195
31670 165 9UTER4-('4U(3)/'4UC1)41.0)/RSS
31660 OSTS 195
31690 190 OUTER'42C0.Se'4UC3)/'4UC1)41.0)/BSS
31900 195 GOT3(200#210*210)#ICASE4
31910C
319RO0CI
31930Cs 0 DETER'414E RESISTA1JCE CT3TAL) CURVE F3R WALL
31940CI (0 IOS 14d L41'TS OF L9. ('(14 LB/I'd.. A'4C Y 14d II4CHS)

31960C
31970CS CASE 5
31960 200 QlsfNM/(9SS*?.L8)
31990 K-laEC.IGf(ASS*?L8**3)
32000 Yl*QIIK41
32010 41(2mEC*ICRCI)/(ASS.?LBee3)
32050 205 QU*QUTEW4*4U(Wt/LB
32060 206 YU&QLY44,2
32070 GOTO 260
32080C
32090CS CASES 6 A40O 7
32100 210 41-41/(8F*!L9)
32110 (-(tQEC*IGol(AF6ZL9e*3)
32120 YtagQ1/4(l
32130 Q2wqU(3)/(9F*!L8)
32140 1442*EC*ICR(3)/CAFoZLB'e3)
32150 Y2aQ2/i442
32360 b43*ECeICRC3)/(ASSoZLR**3)
32300 215 91JOQUTER404J(1 )/7L9
32210 P20 YUaY2+(Qti-§22)/44-3
32220 280 C8'dTI'4UE
32260 OVAIL-OU
32270 YTz999.9
322R0C
322900C1 OErA FOR TYPE OF FAILURE -LIGH4TLY REI'4FORCEO 3R C@'4VE4TIO'dAL
32300 IF(MUCl).LT.1.5*4Ml)GT8 268
32310C
32320Cs C~4VE'4TISIAL TYPE FAILURE
32322? IP(CICASEC.CQ1l.SftICASE.EQ.S)rGT8 272
32324 YE*Y2*YU*(l.-Q22/0U)
32326 COTO 273
32326 272 YE*UV
32330 273 YFAtLmYE*0.l/(AS(I)(R9*0(I)))
323*oCt DUCTILITY FACTOR 14UST RE ca 30
32350 IF(YFVALLGT.30.OOYE)YFAIL 30.OefE
32370 On 3"
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PROGRAM RCBEAM (CONTINUED)

323q0C
32390C: LSMLY.4t R'JIVFRCV') rYP.- IF FAI2I49
3?40OCt T'4ý P.'LL1.1I'J' 9ýP'ESSLI'J tq 4ASPL) .31 A `T;F±. EL3.i'JATt31J IF20
3P410 2qq -iC-,EP30.

3?A40 29n* ~t.~~ )2(~9~ ~2
32460C
32470C TEN$ILE ~'4r4RQA'4s ckc4AVtIR
3t4@0 300 1VC(4EW3.lE.I)GfT@ 265
32630 112 (T-9.001.5
3263.) rSs.ASCSOF)Y

32642 QTuQU
32644 lIPCYT.LE.YFAIL)G3T3 316
32646 YTwY~rAtL
32644 QTsYTe-4T*TStTL9
32650 316 rcYlPAIL.LT.0.1I5.ZLR)YrA1Ls0. I5.ZL8
324,50 2~:f.l~r
1?2;79C Ar~Iuzr --00-~1h J- l.--' )-ý) L)A)

324710 Y0L= )-)L/,( 1~A.I~0 c4A~ l~

3? 71P4>lr3c2?3.P94.27d),IC~c!4
32714 293 I. f-3byIyt/ IJ1
3271 ~.'3 i#l t'. ~.',,245
IP714 

0
41'4T-4-1-10 )91~. =-. W S 5T3P

.4'717 294 YIC3~-I*YY'0-t
32719 KVc0IL.Lt.02)(r,~ :")'I

1?720 295, YIzYI-YIXS Y2zYR-f'Xc; Y-Jsylj-1f'_.S Y1T'rt-Y(XS YFAIL-YFAIL-YOL
3 2725 )l2-0S*Q1-0S J3-L Tm6T-gU.S OVAIL*QFAIL-3DL
32730 Kr4iI.d.l2~T613#.OOL.Y'L
32 7i)OC
32760C:, j roJT L l~r).. Fl-rrTt~v C*NV.C
32770 1C '0~.tr 3
12WR) PRIr 4 o
327Q0WIA..3%fiT3)'
321400 PRIhdr 64-).0)IYI.l!.Y2
'01 11ITI 330
32120 320 0q1.47 6i0.7!.Yt
32-130 333 IC~~E.~T 3
32R40 PR14T 64f.flOJ- fiJ. IFAIL. YFAII.
32950 rlii 33S
32455 332 tF(0T.'4E-9U)Gl3T 333
32860 P811? 660. IU. 'r.0?.vYT. OAIL. YFAlL
32862 COTO 335
32864 333 PRI'4T 660.OU.VtoU.oUYT.QT.V1.TQPAILyPYAIL
324 70 335 C'I'dT1'Il
32940C
lti90 CALL T44'dSC 1CAS.ý4. !.(L4. -(L'

4 S'. 'CL-WE. '(L4P. VA.IS. VL2S.VL I P.
399006 VL2F#rJLIP.VI.2P)
32920 JS,4q..:VCL.0)( I)*R4
32970 340 1FC(4RA4Id.4dý1)PRq14T 69!).OS4Q1.
32990 q'TUR'J
33109C

33020C: * F'dTRY 3: ')FTF'Q1t'd t-49: QFIqTAJiC9 CPIýR IJV1T ARIýA)
33fl3OCt e 3F T-49 WALL A~q A F,'J~rTI1'd V YCI)
3304OCt
j3050C
13060 5310 IF(y(I).CF.rVAIL)GlTl SW)
33070) IPfunýv~~. 4f
13090 GQiT3C501.520. 520. 520. 50l1.20. 20ýt). ICASE
33090 501 C34TI14UI:
33100C
33110Ct EI.ASTIC RA4r~fZ -- CASES I A'40 5
33120 t-Ll4*!4LSF
33130 V..I-ALIS S VA2-VL2S
3310 1P-(YCIlGT-YIlr3TJ S16
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PROGRAM RCBEAM (CONTINUED)

332 70Cz u4CRAC.(F.0 PIRT[3'J -- ALL CASES
£ 33180 501 I=YCI)4-(.(2

332,90 RETUR'4
33200C
33210CI CRAC4(E0 PJRTI0'4 -- CASES I AJIO
33220 510 0:91*CY(t)-Y2)*C')U-l2 )1CYJ-YU
33230 RETU9q4
332 40C
33250 520 IF(Y(I).GT.Y2)G3Tl 530
33260C
33270C: ELASTIC RA'JfE -- CASFS 2.3.4,6.7
33240 t-4LMis?.4LM4
33290 VLI;VLtIF S VL2=VL2F
33310 IF(CYI).LT-YI)GJT3 505
3331 SC: CRAC<'E0 PORTI'3 -- CASES 9.3.4.6# 7
33320 O:O24CY(I)-Yl)*CQ2-Q1)/(Y2-Yt)
33325 RETUR'J
33330C
33340C: ELASTO-PLASTIC RAJ'r - CASES 2*3.4.6.7
33350 530 ZLM-s4L'4SE
33360 VL~a.JLIS S VA.2:=A2S
33390 g.0)2*b(.%3*(Y(1)-Y2)
33390 RETJR'4
33400C
33410Ct PLASTIC RA'4GE -- ALL CASES
33420 540 Z-4LI4L'ilP
33430 VL2.-ALtP S VL2-YL2P
33450 IF(YCK:.rGT-YT)G3TI 550
33460 O-0U
33470 RETURt4
33490C
33490C TENSILF M49NRA'jE R414GE -- ALL CASES
13SO0SO 53Q14COY~t )-YT)*(GQFAtL-OT)/(YI'AtL-YT)
33510 RETUR'4
33$~20C
33S30Cs ,ALL CILLAPSED - 43 RESISTA'JCE (T3 AV~tD '4'MER1CAL DIFF1CULTIEES
3354flC: FIR CeRTAI'J CASES SET RESISTA'JCE EOUAL TJ VERY SIALL VALUE)

S 33550 560 ll-E-10
33560 RETIIR4
335 70C
33535 605 F3IQATC/*1'dPUT BAR~ 4U'IER 3F RE14F3RCE4E'JT*.t)
336213 633 F0RIATC/*Q0L -st.FIO.2.* LR Yfll 2**FR4,0 t4-0)
33700 650 FJR4ATC(//L3A0-9EFLECT13I4 CURVE*&/*4K**e)T CLS) Y 1.*
33710 660 F3Q4ATCFIO.2.F22.4)
33760 695 F3RIATC/O0$4RL =*#F2t.2.4 LII')
33950 EiD0
3 5000 Std4RJUTt4~E 'II4'JTC FlC. FOY.ES. I.PV. B.AS. APS.D0. P. IU I CR. IC.
35001' I4CJ'iP#HS. HP)
35010C T'4tS SURRI'JTI'E f)ETERII'JES THE LLT114ATE 14,4E'dT CAPACITY AID
35020C CRACAED 434E'4T ;F I'dEMTA F32 REOUIREO SEC.Tt3'S
35040 REAL 4<o-2a42('.'(IJO.'I. IC.ICT.3r.1u4. 4ICRC4).AS(4).APS(4).0(4).0PC4)

35060C: OETERII'4E VALUES OF C3'JCRZTE PARA'IETERS
35070 45 42.w0.94-F0C/26F.3
350410 (2-0l.50-FOC/R1E4
35090 <3=(3900.0*0. 35*FDC)/C3E36t).R2*Ff)C-FOC4-FOC/26F3)
35100 EPSC*O.004-FOC/6SES
352 SOCs *.ee.***..ee*~ee.~**.*~
35160CS 0 DETERM141E ULTIMATE '43ME4IT CAPACITY AID CRACAEO
3152 7Ct * '434E4T 3F INIERTIA F3R REOUtRED SECT13'JS
351210C: *t e.......**...e..etssaee*
351 90C
35200 ZItOS ICT21T-0
35220 03 170 1.2.4
3S220 tFCAS(2).EQ.0)GJTJ 170
35230 t1s12.2
3524OC: ALL PR3PERTIES ARE Ch,4PtJT;D FJR A W20T-4 RI
35250 TEiSzASC I )*DY*PV
35260 IFCAPS(.LE.0)WT.a 150
352 70C
35,>ROC: WkLL '4AS C1'4PRESS114 REIlF3RCE'4E'T
35290 C.( I*-43*F0C*Q*OP(I)
35300 TERI1uO.SO(TE'IS/APS(1 )4VS4EPSC)
3S3i0 TERM2-ES*EPSC*CTE'4S-C)/4PS(2)
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PROGRAM RCBEAM (CONTINUED)

313 20C:1 OEI'T 1,49: LICAT134 J F toý-JT-?AL AX:S
15330 1(TE'4S.Lc'.0rlTT 140
35340C
351t,0CI V11) - I

3 '~5360
35370+ -CTER42.tSEPSC*41*F0C'))
353'IOC: F'S isj,,r lv. -: Foy
3i390 tF(FPS.LT.F0V,',Tl 110
35400 )FPS=FDY
3t)410 130 TPS=APS(1)*(FPS-43*FI)C)

*35420 <'J9CThE'JS-TPS)/C1(,I<3*FDCO-i)
35430 'LjC1):c r--.js-Tps).(c0C)-.(2t4.J01.)TPS*CDC1).DP~l))
35440 CC)e<J*3.0'ASZ(I()(J.2

35460 G0.T1 152
35,470C
354qOCt VID v '
35490 140 FPS~--TR414SIRT(T'qI*2-V'441)
35500r- F'Q 14105T R: -. VFlY
3S510 tF(FPS.LT.F0Y)G,3T3 146
35520 FPSFDY
35530 145 TER'13-TV$.SAPSCV.VFPS
35540 (tjD, TFR*3/(.( I* (3*F')C:")r)
35q'0 4,JC I TER43*C C0(?I24I0)AOS(1)&FPS*(0C I)-DP(1))

35570 G'lT" 152
35580C
35590c. WALL HAS '43 C3'1PRESS13'4 I'JFaRCEt4E'4T
3'00 150 (VlD-TE1JSlC<I*43*FDC*R)

35610 ~it:~4.0[~..0
.35630C
35640 '52 1FC43Ca4P.EP3.0)93T3 155
35650 ,l'C1.E0.3)(G3T.1 170
35660 ZC(K'J0.LT.H.')(;3T3 170
35670C
356qOC * TE~E qEA,4 -- '4E'ITRAL AXIS 3'1TSI0D2 PtA4GE
3S690C (USE 1ýVIIVALE'JT RECTA'4GULAR STR;SS :0l C0
35700 AqF:0.35sFDC*Cq-qPl*4l/Fny
15710 *(.JD=CASC(I) S)F)/O.SFC:O
35720JC)AF0YOC).5)CeKAS)Ff99 )-.*ID

35730. '*SI*DI-J)~

3575'.) 155 lCTJT~tCT3T.1CRC1)
357f0 170 CAITI'4J-JE
351,70C
310ROC: DETERhI'4E AYERAGE CRAC<E JF 3 114FRTIA
'45790 175 !C=ICTaT/1l
353900 -tET-JR'J
35'fln F>J0)
40000 S1l8RI!JTI 'JE C3EF (1 CASF4.d. S OSS. AV*R. 9.ICF4.'IS.JP)
40010C
40020C T41S SJ9.q3ITI'F ')T"tl0z~4S DEFLECT10' A4D 'I3IE4T COEFFICIEW4S
40030C FOR TEE 9EA4qc 41T4 VAR149LE %lJ'IE'T IF 1'4ERTIA
40040C
40050 REAL ICCEvI.SIID
40060C2 CASE 5. 3'49:-WAY SPIPLY "II04RTED WALL
40070 ASSx5.0f3144.0
40080 RSS-0-125
40090 R1-!SIJP/ICE'd
40100 Garac270.460,70).1CAS'4
401 I0C
40120CS CASE 6. 4'IE-WAY FtICED ENID bALl.
40130 60 8Fx(.00951..03213s'1K)/C.21l*.24Q@9*it)
40140 AF=.001)324..0lA9.91-qF.C.02P23..1024.*RI)
40150 RETlJR'J
401 60C
401 70C: CASE 7. 3'4E-wAY PR3PPF.O CA'4TZLr'VF4 wALL
401n0 7n R~3C.0109..0309tRIt)/C.1926*..407.'R1)
40190 AFa-.Q'039-.00342*Rl*RVSC.0813336.02n'43*RlI
40200 270 RETdR*'
40210 E'40
50000 SU9.13UT1'4E T.'A'S C 1CASE4.'Z(L'4. -L'1SE. 'AL'IFT.. (L'4P. VL IS. A.2S&
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PROGRAM RCBEAM (CONTIN~UED)

50020C
50030C THIS SURR3LIT[IJE DETE.R'11ES TRA4SP3R4AT1.34 FACTJRS A140
50040C OY'dAIIC RV.ACTt.'J C 0EF~tIG''TS F'3R 3N1E-bAY REAlS1

50060C AL.L CASFTS
50070 ý-LMSEz0;73

t 50080 Z'.(L4P=0. 66
5J3090 VLIS-0.107
$ 0100 A.2S=0- 393
50110 VLItP-0-125
50120 Vl.2P=0. 375
50130 rm'r3C30.310.3pn).ICASE4
5014nC
S5t Sn,* CASE 5

t WO'70 VLI:-A.IS
'AIRO0 VL.2-VL2S
50190 RETOJR'
50200C

500229.0C31C0 tS(LFE=0.77
503230 YAAF=0.136
50240 VL2FzO. 364
50250 WTO 330
S0260C
S0270C CASE 7
50260 320 Z-LI FExD. 78
50290 ULIFoO.16S
50300 %0L2Fu0.4S9
50310 330 tLl.'A-nL14FE
50320 VL12VLIF
50330 iL2*VL2F
50340 RET-JRI4
50350 EI')
70000 SU9R3UTI'4E QAI4,314 CtIE'4TqY)
70010C THIS S-J4R3UTI4E IIPLCTS 'IEA4 AID STA4DARO ngV[AT:31iS F3R RA'403.4
70020C VARIABLES$ GE'IERATEY RA'4DAII VALU1ESS AI4D Ca4TR3LS REOUIRED
10030C 4Ur4RER 01F CASES T9 SE RU41 AI0 3IJTPtJTS FINAL RESULTS AID SLMMARY
70040C
70050 CO%"Wi -(1I4C.LDTYPE*(F,4,4A'40.ItlE.II&Y(100pT).V1.U.yuYFAPL*
70052* ?LB.8R.H8.FPC.FDY.1CAS7.ASCý).APS(4),0C4),DP(4).FOC.
70054. ECCES.QAREA. PAREA. 'IA4 5, -(Ll.VL I.VL2.
70055. 4EIE'l8.ASCS. VCL. ')9L SLAP. (CSI4P#HS* OS. 11 SLARS. IAIEF(2) # LJAD&
70056+ i. P3.Ca.L3C. S, LE4. 'O0.PS3-PD3*PR. PE(T.PC. TC. TO. OLAY*
70057. TT(e0.2).FPCSO3.2).REAC~qO. 2).114DEX(2.8RR22
70058. Iw1I.RH-i.V3.L.AAC8,#2).I'I(9),AFR8IT.AS10E.G.G2,G3,64,PP2*0T
70080 C344343 /RAI4D/ T14ECC
70090 DIIE-4Stal C.412S(7)*CWI975t7)*T9IST(7)

70110C VALUES FIR 97-5ZL (9-t9.24.24-34.39.44,491
70120 DATA CHIc5/l.4,)iq..5167..5S33..5425..6065...6267,.6440/
70130 DATA C'4tQ75/I.7295.I.64f2l2.1.764.1.5284.1.4903.1.4591.1..4331/
70140 DATA TO! STf2.093, 2.0)64,2.045. 2.032.2.022,2.016.2.010/
7015SOC
70160 03T3c5.5O.#70).IE*4TRY
70170 5 X0Lt1lY:X*4'R'4lC-1.0#0.0#1.0)
70190C IIItTtAL1E -WAI341 IJASER GCEIERATlq
70140 PRI'dr./.-I'4P-lT -4RA-3D..
702.00 Q. *)I QA 9
70210 D3 47 1ul.4RAP)

70230 47 C14T!I 'Uc

70240 1C40EgC4:20 3o SPSS
70250 1 -9CC22

7 0:?70C I'JPUT 14EA'I AID STA'IDAR0 D--VtAYI3'4 F-;R RA'401I VARIABLES
70275 IF(LJC.E).2)r,)iI 30
70290 PRI14T 47
70?90 RI:AO). SEAI.#SSD
70410C 49:.t4IRrg'n rl'4rQcTF WALLC
70420 30 PR14T 46
70430 REA,'. FOY4EA'4# Fl)?SL
70440 IV(LIC.P0.I)PQl'4T 01;
7n44') IF(L3C.'1.I2pp!,ir Q,
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PROGRAM RCBEAM (CONTINUED)

70460C
71470)C G14R~ RA'11)W V4IJ KI

705) sa

7flAon IF~c .Lc.0 r. '

70620 Q.cR
#0630C SJ A VAL JEl, IF D') 1,49 ý5i Fý) iS. -isp ,;r4 ri sriCAL A4,4-LYSI S
70641) 7,) SPSsSPSI+PSI
70650 SSPl,,SSPS3+PS,.rpS,
70660C
7 0670C I-jrpor Fj 'AL OeýStj.fb
70730 76 c FL-JC. '). I)PRI 'Ar 4?. FOV, !#PS3- T1"4C

7j740 ROI KW( lfEX-L T- I );ETUR'J

70760C 0O.r~iihd' 4r~v. STA4J0I40) D-rVIATIJYJ. AJ40 STAVDARD ':*Rll Flq .,
70770 ý421 E
737,3 4442P3 4
70790 505R[ CSPa
73800 SS0/CS0')/SIJT( ý'4 3- ) I
7041I0C C14FC( IF '44914' M J 50 Pq3 'A'4PI-FS aq~l:
70420 2 K4..,3'T16P
70830C C.4EC.K IF 95% C3'dFI0~'lCE !fJ'iTRAL r*3: '2EA4 rS~l VAL'IJ IS

70R500
706360C 03 14PIECE I'4TERVAL IS WITHI"1lOZ -- OETFH4II' UPPER Lt%!I- "j
708700 9'2 C3'JFIDEICE 1)ITFRVAL F.JR STA'dDA~l DEVIAr13I
?W1290C PRIO491LITY VALUE AID ITS oSt r:3*IFtDE4CF 114TERVAL UPPER LIMIT7

70900C C4ECA IF 'IAXIMLM' .3W SO PSZ SAMPLES ZSTAIV-0.
70913 1MVInEJflE-.0.owGrl 53
70920C CIIEC4( IF OJPPER VAL'IE 3FW 9St C014IDFVCE i4TERVAL FOR STANDAQ0
70930C DEVIAT134 IS 'WIT'4I'd IF'~~' THF4W STA'40AR0 .)EUIATI3'4
70940 ((CCSQiJ-I-))'4EAI).fGr.0).10)dT-3 61
709 s0e
70960C 952 C34FIDE4CE IIJTEr-V4L !S WIT414l ICC 93q R-T4 '4FAN 4*40 90S
70970C PRORARILIT' VALIK -- T4EEFW3R SUFFICIE'4T SA'4Ptý:S 34TA114ED
70980C OT5'"411 95' CI'4vIDNCF INITERVALS FIR 'ilAJ. STAIDARIJ O',I~ri
70990o
71000C A'40 10t Al) 970% PR3RAqIL[TY vAL-JES
71010 S3 !4EA4L.7~E'di4-ST0EqQ&T')IST(CCI'd0E4,5)'5)
710p0 ?J.A41-ý4E5T04eS";RTDIST TCl'J0)E-1b)/5)
71 0:0 Snl=S/l(S0Sf)T( CH 4 75( C 1 I0Ex- 15 5/5))
71040 Pl0-t~fFA'-1.2q32*SD
710"0 P I )L -!4EA41-.2~2fSt q
71060 p IOU-7IEA4-1l 1p .262Ovf
71070 9*-E41 23 S
71090 P90L-Z4E:Aj#1.2)2oSSL
T1090 P90*Z4A'~I .29P*SO
71100 P90qjvt*EA4* .l.2321.SlJU

71120C
71130C JUTPUT STATISTICAL. PARA'4ETERS hF I'JCIPIEI6T COLLAPSE PRESSi1RE
71140 PqI14T 100# C4A'4. AlE4L. 1EAVU. SO; SOL..SOJ.P0,o t0lý.00U.
711504 P90.990Lopq0*l
71160 P9?zJT 0.'IESl)4
71170 G3F1 l

7111rCC '#5t C1'4FbDINE'4 IIATFVAL IS %J3T WIT-414 10% 73R qIT4 '4FAI AID 90

71210C VAL.JES -- THEFFIIqý' 1QTAI' 5 A~fl)T1314A' -'AIPLES
71220 61 lC4C-(ICtEC.(6S
71230 RCTUR'
TI 2400
71P70 R6 FR"ATd/*I4P-JT 141A'4 A41 ST4AIOARn DFVtATtl4 F)R Fr)yo,q)
71290 Q 7 PLQATC/l'dVlT *4cA'. 44-1 ýTM0Rl) OEVIATI.3l F4P Soot)
71290 90 FIRI4ATtF9.2.Flfl.2.Fl4.3)
71310 92 F394ATCFI.-IFli.2.WIO.2.F14.3)
7134C 9 ' F344AT%//flSIC. W0IYO..7X.PSJ*, 6X.*CaLLAPSE TI'4E*)
71350 96 FORq15T(/,/#.58.. )Y..91(..S..qX..PSa..6E. *C.3LLAPSF T14E*)
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PROGRAM RCBEAM (CONCLUDED)

71360 100 F3RMAT(///,lIIX.*5ThTIST1CAL ,PR3PLýRr1 Sý OF INCIPIC'T PS~14-

714U04 * 101 PR'3Rf~SL1TY V~k JIE*,3F2.9.//.
71410+ 0 90% SPR38ABKL.TY VALIJ;*,3FI2.2)
71420 105 JR'4AT(//,5'(,&Jt4LM3 3F 39SERVAT1I'JS
71430* OSTA'J0)ARI $3R3 =*,Ft>.2)
71 440C
71450 999 S~lPS EN10

71460 FUocFIl3'J X'4]ti(XA,#,)
71470 lý(X)10#20.20
71490 10 XlzRA'JVC-l.fl)
71490 20 X~uR4FJ(0.l)
71 500 X2zRA'JF(0.0)
71510 Y=SORT(-2.0.AL3G(Cl )).(CC'C6.2R31l44&(2))
71520 X'l3R412A+Ya:3
71530 RlTUR'J
71540 E'J40
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PROGRAM STBEAM

00 100 PRaGRANI STBECAI C '*PIIT.JIITP',r. TAPEI)
00,05 CALL 4ETPC 7WS'rW.A42. 74ST4EA12)
00110C a- THIS P3RTI314 JF r4E PR3GRA,4 1'4P'JTS T-4C RE(,'JlqC0 ELC'4C'IT
002 ISCt AV L340 OATA k,40f 1':T1ALIV:S CERTAIN4 PA9Al9rr:c 4.

OC*30 C34i'134J (14,LTP.R.(A4P~t#(J)).)JYJYAL
00; 32+ &BR. 46, 8FL G# TPLG. IrW, FOY S, I CASE*-(PLATE. <CAIP4P, NP. 13#CSP
00' 54. HPC. 4S. FPC.o FOCP EC. 9S. FOY-(. AS. 0. APS. OPP AOCARP l'AREA. ZMASS.

00156. W# PP6.C3.JC. S, 7LC'. CDPPS3, PD3# -caPEXT~PPC*TC# TO. DELAY.
00157+ TT(R0.2).PPC(10.2),qCAC(RO.2)p2NOCEcc2).qp(2).
,103159* .4WI VsRH 9AV3#L .AAC9. 2. 4 8)# AFRONr.A310toG~oG2#s GO#4PPseoDT
00160 L3CdCAL Ll
00165SC
#01270C * RAD TITLE A'40 C3'JTR3L PARA'1ETZRS
j01 72 PPI'JT 67
00174 RCAD 68. TI TLE
00176 PR1.4T 720
00178 REAO.'4SLAIIS:.<L3AD
00180 PARCA=0 S 00LSLA9=Q
00182 IFC,(L3AD.C0.0)rGlT3 40
00IJ34C
0018I6C: 1'4PUT SLAR RCACTI3'4 DATA FILE DATA
001$8g PRI14T 725
00190 03 39 J:2.'JSLABS
00192 PR1'JT 735. 1
00194 REAO.'I4A~EFCJ)PIS1OC
00196 CALL PFllR(3HET.2.4A*4EFCJ))
00198 IFISIDE.C0.2)RCAfl(1. )SARCA.D0U%.H.S
00200 tiFCI3 IDC.CQ.2)REAO(1.)D'f4.SAREA.14S
0020n 510 I'IOEXCj.i)=
00204 READ( to )10014T
00206 tF(1SIOC.C0.2)G3T3 520
00208 525 READ Is )(TT( JJ.J.3 CJ.13 Jo;)# ,C( 11. 1), 011%1&Jj~j#P3I.4y)

* 0021n WMT3 525
00212 520 PEAOC1.)CTTC II,1),PP(JI. ),0&jY4.QACCJI. )J). JJl.'P3I'T)
00214 525 BRq()s(REAc.C2 J)-RCAClo1).I/CTTC2.J)-TTC2. I))
00216 RPr(PP(2,I)-PP(1.1))/CTT(2.i)-TT(tJ))
00)218 q$EW1td) 1
00220 CALL 08R3P1(2)
00221 O)DLSLA9O.OOLSLA'*1.I50.0'SAQCA.NS/1I721. 0
00222 39 PARCA=PARCA*SAPCCA
00224 -(14C0O S LOIv,'E-5 S (RF-r) 3 KRA.4U=0
00226 G5T,3 4S
00223C
00230C 14JPUT TRIBUTARY SLAB DATA
00232 40 PRI'JT 730
00234 DO 42 Ju1.'4SLA8S
00236 PRI'4T 735t)
00239 REAO. SARCA&H'S
00240 0OtLSLAB.QOLSLAq#150.0eSAq'A&,,S112-.n
00242 42 PARCA=PAREA*SAREA*I44.0
00244C
00246 PR1.4T 85
00248 READ*'( 1'dC* L OTYPE#4RF. K( RA'40
00250 45 CO'4TI'IUE
00252 DELAYz0
30254 67 P'3R-4ATC/*I'4PUT TtTLC..?)
00256 63 F3R.4ATCA59)
0025c; 85 FORl4ATC/*1'JPUT -(1.4t;.LOTYP'ý.aqF.RA4D(ISRAND34l)..t)
00260 720 FIR'IATC/*I'IPUT 4Ut.MOR 3F ' LAAS SUPP3RTEO BY R-A.4* A4DO IF *a
00262. *SLAB RF.ACTIa'4S*/*ARE T1 PE CALCILATED (0) JR READ FROM4 Op
00264s, *DATA CILE (I)*#?)
00266 725 F@Rf4AT(/*1'4PIJT REACT21'4 DATA FILE 'JA4E A140 SIDE *
0026R4 *(IsSH21RT.22LO'iGa)*
00270 730 FOR'!AT(/eI'PUT CO.4TRIRIITARY AREA (Se) FT) A'4D T'41C04E4SS (I'd.)*)
00272 735 FaR'dAT(6xoeF3R SLCO '43.e.12.,)
00274C
00570C 1'4PIIT LOAD PARA'dETERS

-' 00571 IFcL0TYPFE.C).5)G3T3 20
00575C LaCATI@4 I- FR3*4f FACE LOADI'4G (USED III 8 R-14ILLI'JG PR@CEDURE)
005180 IF(-LaAD.E0oInMT1 25
00585 200 !1a2000.0 S P3814.7 3 Ca1122D.0
00S90 IPr(K(QV.'JE.)DOTl 102
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PROGRAM STBEAM (CONTINUED)

00515 L3C-I
00600 1F '0~.1)~T 06
006.035 P,?1'dT 40,O
000!0 qR9fl.5
00615 G)T3 0O,
00620C L3CATIO'4 2. TIP FACt: L)ADI'JC
00621) 102 rD:O S L3)C.2
00630 ýLiýN=LQ/12.0

00640 PRI'JT 610
00645 9?;AJ, PS3
00650 P'(=2.0.-P5.5( 7.0a4.Pý4ýPSO)/C7.0*P3.PI))
00655 600 F3R4AT(/*1'IPUT S*-f,
00660 610 FIR'IAT(.'eIPUT PS3*-,)
00665C
00670C 4 'JP'JT R33'1-FILLVI'G PARA'1ETERS 6
00675 106 IF(,(RF.P:0.0)VGJT. 20
006930 10 PRI'JT 700
00695 R1433=0.076 I L1..FALSP.
00690 DELAY- IE 10
0061Z REAn.,4wi j. V3
00700O AT-0S AF~RO'YT.0S AsinFE.0
00705 1"7 19 1:1,'4w1*4
00710 PRI4JT 710,!
00715 REC.0.AACI. I)P'JWlC).AAC 1.2)
00720 AA(I#2)vAACI#2)/I000.fl
00725 AT=AT.AA(1&1)
00720 'I:'4'4(1)S '53T9C12.(4.1).'1
00735 12 AFR3'4T=AFR93'dr.AAc1.I)
00740 GWTO 19
00745 14 ASIDE=ASIDE.AA(I1.)
00750 19 1 FCAAC I*2).LT.O WAY) OELAY:AAC 1#.~))
00755 AFR3,IzAFR,3'JT/ATS ASK 0E=AS1 DCAT
00760 700 F0R~i4T(/*1"JP.JT 'JWI'J A4J0 a33%i V3L'J'IE (Cc)*.$)
00765 710 F39'ATC/o!'4P'JT 499C9 (S) Fr).LIClhTI3gJ C301: 4 OELAYC'.SEC)*
007704- & F34 Wl'JDWW.19.t)
nO0775 G21.4 S G021./r S ,3.-2S G,4=2./r-Zk S 5G.
007R0 PP~z.1912
00785 C SIRr( GOP3*32.I44. /9'413)
00190 TAIJ=2.*CV3**CI..'3.)l/C
00795 OT-TA-1/4.0

00905 20 C341`tI 0
009(0 25 (ALL CK4tCST4P'A'42)
00111s 99 tTI
00320 6C4D
01000 SEWMCAT 3T49CA49(I,J";.'Ir--IP'IT.TAPEI)
OIOIOC T,415 ~4.4 CALC-KArý, r-4s ;,ssre": c- .14CTI34 AVOI
01020C L-3Ar)4l' Alin SILVcF -. 1Z 6r4A'1C 41~ r3SiC143T1 )J
01 030C
01050 C34414' it 4C,LfiTYPC.'(A.--- 40TI 4--. 1 .Y( I0))> IT. III-VI YYAIl-
01052. '.LR.149.RF'tG. TFL.GTW,F,0YS I CASE:. (LAre4Cl.. (JI. 14.. C~S.
(31054. 4(.5 P,*).C.9. ~ .'.0.OR ~ ~ 9S
0105Ii+ !'<LI.JL I . VL2.'JLA9S. 'A4AEFC 2)..(LAIAO. ItLLSLA1.
01 056-4 .JPa. Cl.L3C. S. tLE'4# CDP OS3. P03, PF, P;T. PC. TC. TOP DELAY4

01059. l14(,. Q133. V3.1-I &AAC4, q).4 V), AF34T. ASO).G.2UPaG3, PP2.0DT
01079 C141434 /99d'/ TPI'4C
0100 (4clI3 AC I CO).vc 100). r~0),J( i00). v1A(101)).P'(( til)ya10-
01 1 oOC
0(1240 CALL R;.eK'T(()

0 1 ;)60 14 1C'.d.)fT3 5
01270 CALL CC.ICF4)
0(210 CALL R94J'>34(I
01290 34 CALL :ZAVDJ*a'2)
01300 35 CALL 9C:'15T(3)
01310OC
0139-ICt ".1114'4lI, 14AK(It).. A'I0 STA~RK~tf VALI;CS ARE 01:tER~i4E) 9J1 CA4CS
OIJ30CI W.zE4C '4r --3A.) C4'JSI'4G (ICIP1('NT CILLAPSC IS TO Rfr Fj.j,49
0)134t) 1.1 ,t<c(t~c.,:o.0Grr3 23
01350 PF=4.0
01300 PF44XO
01370 F14F/.
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PROGRAM STBEAM (CONTINUED)

013RO G3T3 20
01390 16 PCmPFIi*PF4AX)/2.0
01400 20 CALL FO2CE(2)
01410 23 IFC-(RF.EO.0O)03T3 24
0)420 CALL FILL(PI'4T.2)
01430"
01440CS t141TI4IZ~E VALUES F3R RETA %IETI480 fRETA*I/6) 4'40 C.3V.PUTE VALORS
0 1450Cr F)R FIRST T'IME 1'4TERVAL ASSU%11'JG ;1E'3E4Jt JITIALLY AT REST
01460 24 121
01470 T14E-0
01480 V(t)-.0 S YCI)20
01490 0ELTAa0.001
01500 IFC-(RF.'.dE.1)G1T3 30
01510 27 ZF~(TTIE.W.Ct)ELAY-.f0000I))rOTG 30
01520 TI'IE:TIlE+01.TA
01530 CALL FKLLCPIJT.3)
01540 co rO 2
01640 30 CALL RESISTC2)
01650 ACl)xG.0 $ VSCI)x0.O S VLCI):0.0
01660 TC1)zT1I3E
01 680C-RAL ,;nOETT4E1TRI5
0169OC: PR~3CEDURE ~RAL~U'TT'EI4~vL
01700 1 121+1
01710 IF(I.LT.101)03T- It
01720 PRIVJT 98#TI41E
01730 98 F6RI4AT(/*I-1O18 T14E z#.F6.3&,el FAILURE ASSU'4E0 T3 WI~T 6CCURC)
01740 Do T 6
01150 11 TIa4EmTIi4E+0ETA
01760 TCI)sTI'IE
017,1 ACI).CI-I1)
01775 1V('(R -4 0)GOT@ 10
03780 CALL FZRC(ft'
03790 P4J(t)2PFXRT
c)!0 I OD GT3 2
0li 3 xq 0 CALL FILLCPI'dT.3)
01890 Pt 1)Pi~T
0 19" 2 IF!.,L'19).E,.0,OPT=P'd(1)SPAREA

01.20 913 A

0 1 t ( CALL RESIST'Z)

01980 c"W,

01990 IFCA8S(A01LTAf.A4ZW+lE-10 1.L?:0-0 0'TrC 9
02000 8 C34TI'4UE
02010 ACI).A4EW-ADELTA/2.0
02020 PRI'4T 60.TI'4E#PF#A(I).YCI)
02030 9 COt4lft'i
02040 Y(1)2Y(I-1).0M.TA.VCI -1).0F2 TA*0ELTAOCA(1 l)/3.4A(1)/6.-)
02050 VI.C- .ETeAI.C-~/.
02070 UL(I)zVLI*PT+VL2*0?
02090C
02300C: CI4EC, F13R '4AX114LP4 DFPL.ECTtiS' 4R FAILURE
OUIIOCs IFr 4A9I'4tP DEFLECT1414 REACHEND WALL 010 VOT FAIL

02130 1Vrc(t()..T.00310 6
02135 IF(Y(I).ff.YFAtL)GST9 7
02140 1 F(TICE- DELAY- GE. 0.0 01) DELTA§O. 002
02160 IF(TtV4iE-flWXAY.GE.0.020)DCLTAuO.005
02170 IF(TI4E-0V..AY.GE.0.100)0P3TAN0.010
02140 1 F(TII4E-DIAY. GE.0. 500)OFI.TA*.0.S0
02390Cs IF FAILURE OCFLEC1IO'4 REACHED. VEHEvIET FAILED
02230 081TO I
oe220C
02230Ct 1I4TERVAL I4ALVI14G PR3CEDURC TO 0ETERA4114E L3AD CAU3140 14CIPICEIT
02240Cs CGLLAPSE FSR CASES WIERE DESIRED
022S0C: ELE4E,4T DID 49T FAIL -- SET P"141 T3 PF
02260 6 C04TII4UE
02290 IFCKI4C.E0§.0)UWTII1I
02290 36 PPF14uPPF
02300 1P(PF4AX.G1.0)08tV 16
02310 P~a2o0*PF
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PROGR.AM -STBEAM (CONYNyrUFB)

.1233JC% -1-1:1- '1 FAtL'ku -~SEr FFAA V-3P
032340 7 CTI5.
023')O TIM :Cm (149
02370 194'c:.0rT~l
023c50 17 >F4Axvp',
02390C: CýACC4 'a SEF IF L3A, RA'JGE IS tJIT14I'J DXjIRE ACCURACY
02400 31 1~ ( - /~'4rT0'2 T If,
02410 I19'~2))li
02:4po CAL.L RX:0:'i(3) DET.4A0T4 )

02440 C
024*iCt: 3UTP'ji DATA 14ALTA-' ~:lAf~ E,-ETJ ,0T4 3

025)0 :9 CALL F~3RCE(4)
02520CC
02530CC 3'JTP-JT FI',A±. RESULTS
02540 IF(YQt).LT-YFAIL)PtII'4T 70,YCI)*TCI)
02550 IF(1CZI).GE.YFlkIL)PRI*4T 7i.rtC)pvct)
02577C
O257,3C C'4EC-( T3St'$: 17 E'4TIRE TI4E-I41ST4RY IS DESIRED)
02580 PRI1JT 72
02990 REAO.'1
02600 IFCi.EQ.0)cGIT0 2r
02690 PR3I14T 76,.(T(J).P'Ci1).ACJ2.V(I).Y(J).vL(I).2z2.I)
02690 23 PR14T 77
02710C
02740 70 FI~R'AT(/e.J3 F~AILURE - M4AX DELICT131 3F**F6.2,
.ý2;50+ * 14 REACHED AT*F7.3.e 5EC4b)
02760 71 ORAT(/*srAILURE 3CCURRED ATO.F7.3.* SEC (Ft-4AL VELOCITY .
32770+ F7.20 I'4./SEC)*)
02710 72 F.3R4AT'/A!S TIM1E LiIST-3Y DESIRED (YFS-1. '4ax0)*,t)
02830 76 FZR'4ATC/Ot TIM~E PRESSURE ACCELERAT18'1 VEL3CITY
02q40* *O3SFLACE'4E4T V*.,.$.

02R60 77 F3Q'4ATC///,7(*-----------
32870 10 FlRATf/*fACCSL-ATI3'4 NorF C3 VFRGIIG AT TIME =*.F6.3.
02980* o SEC (PF -*,F7.3..- P531*1. A(3) ýFT EOIJ)AL T3*.
029590ý F9.1st (AVG 3F LAc' 2 tTERATI3AS)*/* YTI) .

029000 FA.4t1 14.4.)
02950OC
02960 997 ST21
02970 FNO
30000 SiRR84TI'4E FaRCE(IN~TRY)
II00I0C TP!-- S'J8R3UTINIE 3'AP!)TS THE L3A0 VAR4METs:RS A'JD OETERSPI'ES
boo2nc r4E I 34D0 AT A 01 VEJ TIME F)Q TLhE F3LL3 WI '4G L3AO TYPESS
10030C 1. IDý:ALtZ-E0 PAST L3AD CFR3"IT dQ SIDS FAC60
10050 C~"`131 K(I)C.LorYPE. (F. (A'40,7-14EI~r(ICO).2T*oUy,Y2.YFAIL#
!C0524 ?Lfi.WB.9'FtO TFLG. rW.FDYS& ICASE. PLATE..(C04M P, RP. 3ES.
1 0054' 'it. 4S. FPC. TOC.EC. 85.FOYR. AS#.0.APS. OP. ARE4. PAREA. P4ASS#
I C55. ý(L'4. VL3.'&2.\uSLARV. 4A'4EF(2).A!La1AO.OLS3A9.
10056+ W,9D PO &tCC S. MLEN. CUP PS8. PD3v IR# Ps PCP TC: TO. fELAY*
3)057. Tr80.2)ýPP(R0,2.qREAC ;0.2),. i!EX(2).8RC21

10130 3FCLOTYPE.E*..5) M13 700
10135 3cLA)E.)~r 0
101 40C
30)5j0 i3T3(21%,?O0.300.4).IE'4T4Y
11000CC
IIOIOC CALI:-.LATE L3AO PR4PERTICS A* GIVE'd PEA-( PRESSURE:
13030 20n rATa(205.2!O0.L3C
33040 205 PS32(PR-34.0.PISO)RT(194.fl.P3.PJ.lq6.OeP3.PqoPROPR))/16.O
2)050 (MTR 215

11060 210 PSJ2PP
11070 235 D33.2-5*PS;I.uC3(7,O*P3&PS3)
21000 11-CO*SGR1( I.0-f 6.09PS.7)/C7.0*Pa3)
t1091) T0'W'e0.3333I(2.2399'0.)886ePSaI
11100 (;GT3(2?0.225).L1C
11110 220 TCv3.0*S/:)
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[ P~0FRArM MTEAN. (CONTINUED)

I1 t20 PC-S.I*(I-TC/ TO) O-XPC-Tr'/TO)+ P03( I-TC/ TO)**e2*zXP(-26 -C/ TO)
11130 CDzI.O
11140 RTURV
11150 225 TAuLE4/d

11160 762,'TA/2.0
11170 TA2T0l'.2'?
M310 PA.PS8*(1-TA2T fl)&"Pt-TAT0)+ C,)iM(l-TAT0)),*P*? ;(-'2.T62T0)

11190 RFTtJq1J
12000C
12010C CALCI.LATE L34O

*12030 300 G31T3305#310)oLIC
12040 305 TT' :TP'4/TO
12050 tF(T1I1E.GT.TC~rnTl 32n
12060 P=PC4(TC-T14E)*(PQ-PC)/TC
12070 R ETt I R4
12080 310 TT0aCTI'4E-TA2)/TO
12090 tFCTI 4.(;T.TA)mPT 320
12100 PaPA*TI,4EITA
12110 ET'I'JR
12120 320 IFCTTO.GE-1.0)CMTJ 330
12130 PaPSO)s(l-TT0)*EPC-TTO).U;D.PDO*Cl-TTO0)*2*EXPC-2*TTO)
12150 RETU8RJ
12160 330 Ps0
12170 RFTIIRNI
1 3000C
13010C PRI'JT L34D DATA
130L0 4 1FC(1<'4C.F3.0)GlT3 400
13030 PRIVT 640#LOTYPE
13040 GOTO 410
13050 400 PRIV4T 645.LDTYPE
13060 410 C3'JTI'4UE
13070 415 GOT3(420.425)*LOC
130R0 420 PRI'JT 650

1 3090 (MV7 430
* 13100 495 PR1'4T 655

13110 430 PR1'IT 660-%~P3pC3
13120 1F(KRA'dD.'E.0)RETURN4
13110 GOTO8 435. 440)PL3C
13140 435 PRI14T 66.S. *TC*PR
13150 GOTO 445
13160 440 PR14T 670.?LEV.TA.PA
13170 445 PR1'IT 675. 1. TO. CD. PS3. P04
13180 RETIJ8'
13S00C
13510C LOAD TYPE 5 -- ARBITRARY SAO SH4APE

* ~~13520 700 GOT3C 710. 720.730. 740).I1E'4TRY
I 3530C
13540C 1'4PIJT L3AD DATA
13550 710 PF(1'4T 790
13560 READ.'W31'4Ts (TVTJ- I). PP(CJo I)#,J-I#1J'
13570 FACr3Rst.0
13580 IF(-(14C.EQ.0)M~T3 718
13S90 P1lAX=PP( 1.1)
13600 DO 715 J%2."4P31'4T
13610 715 1IFPP(J.I).GT.P'IAX)P'1AX.PP( 3.1)
13620 718 P)(sPP(2.1)-PP(l1.)
13630 TX=TT(2v1)-TTCI. 1)
13640 11:1
1 3650 RETJR'4
13660C
13670OC CALCiS.ATE 4A~1t'.1i LlAn
13680 720 ;rACT)R=PR/P%lAX
13690 GITO 718
13700 RETUR'4
I1371 'C
13720C CO.LCLAATE LaAD
13730 730 1FT1'4E.LF.TT( IJ*.1)lr.3T;7 735
13740 1J.12JJ- I
1375G PXsPPCJj.1.l)-PP(IJ.l)
i3760 T1C2TT(Ji~1.1)-TTC lf)
13765. IF(TXE.P0.0rc'lr-l0
13770 GOT'3 730
13780 735 P*ATR(P 114'TMýT(J. *ý~
13790 RETIVN
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PROGRAM STBEAM (CONTINUED)

3-410C P:?r4r LIA') ')TA
13415 74) IFC-(I'C.c:,.l),P2'dF 644'.L)rtpi
139?0 IF(UI'JC.E1.o)PRI~1r 6S4',.LfTh'p

1341~5 PRI'JT 71) ~ ~ IJ SA
13430 03 715 1~i.'J

0
3I'dr

14070 660 F0lR4AT(2O4,*W4 CAJF9.2.* <T;lll4 0P3 LJ-g AS6.. PSI C).,b.
140122 /#5Xs2.' F0 ;'4 :;:O#2

14209, 6650 FARlATC8K#*F-?;S ~*F6.ACF&C 06.4 S R b

14111+ F7.1.* POS*)
.4120 670 F02'IATC1O(.bL s&.F6.1,b FT TA =*.F6.3,0 SIX PA2&
141232 F7.3.* PSI*)

14240 675 FIR4ATC20OeOj .*,F7. 2,* FPS TO =*vF6.3,0 SlEC CD ~
24141+ FS. 2./,RX.6PS3 s.,F7.3..o PSI P0,3 =**F7.3,* PSI*)
24250 7,10 F)il4ATC/*J'dJP-JT '4JUIRER 3F L341) PAI,4rs A40O THE TI'0E 44l0
14151' *PRESS-IRAE AT 'EAC44 P)I'ITO)
24160 790 FltATC/20X-*T1IqE PRESSURE.*)
141 70 795 FRAT(FI5.3#F22.2)
2 50OOC
15002C: SLAB REACrI3'd DATA
15010 500 '.'3T3(5IO#530p54O.563)#IE'JTRf'
25020 510 RETUN'4
2 5095C
15090 530 ST3P
I 5095C
25200 540 Ps0.0
13220 D3 555 .1s2.'4SLA9S
15115 S4~' Jj2IV')0FCJ)
15220 550 IFCTI'4E.L;ý.TTC3J'1,I))G3Tl Siv
25225 1'dDE~c1)St'.J0EXCj)+2 S jJJ:IqlOcj)
25230 t F( I .LT.'403 IJT) G'T3 552
25232 PRINJT 690&TI*4E
25233 ST30
1ý135 5V3" 8RcJ).CREACCJJI..)-RF.ArcJiJ))/CTT(Jj+.2.)-Tr(12.2))
25240 9P;-(PI.']JýI4J)-OD( 1J.J))/CTTC 11.2. )-TTC IS. )))
25250 r73T3 550O
25260 555 PuP'REAC(JJ.J).CTl4E-TT(Jj.J)).*RRJ))
15165 PsP+'3AREA*CPPCJJ,2)4(TiiýTI-T(JJj)).RP)
25170 RETUR'1
251902 56(2 PlI'jr 490
15190 DO 565 J-1.4SL.A9S
I5200 565 PRI'dr 695044A4EFCJ)
15300 690 F3R14AT(/**9EA'¶ LOADED WITH REACTI3'4S FR3'4 FILECS)SO)
15310 6935 F3R'4ATf20X.A7)
25325 690 F~3R4ATC/.e4Do 3F FILE -- BE,%'i PAS *43T FAILED AT*,FA%.3.0 SEC*)
1532U RETUR'J
215330 ENID
20000 SU8ROUTIVE FILLCP3#IE'fTRY)
20010Ct C34PUTES AVERAGE AIR PRESSURE III R0334 DUE T3 BLAST W4VE
2002OC: IICIOE'JT .4EAO-4'J IIPA'd FR3'JT WALL.
20030C
20050 C3'1M3'J <I1'4C.LOTYPE.(RF.4qRA'1.ri4~,.'i.yC20n).)T.0IJ.Y.J-YFAIL,
20059# 'LR..49. 9Ft 6. rFL';. Tw. Foy 9. 1C~kS4. (PIATE. <CJ4P. P. RP. E.ý
2Oto4# 'IPC. NS. FPC FOC. EC. RS. FOYR. AS. 0. APS. OP. OAREA. PAREA. "lASS.
20055' '4L4,VLVL 2 '.'.'dAR31.'4AMlCrC2) .42I-3A0. 3(LSLAR.
V'0056- W. P3,CI.L3C. S. L" CrO. SS3. P3.PR. P'9'T.PC. TC. TO. DEI.AY#
20057# rTrc90.2).PP(9O.P).QEýACCq0.'a).'40~9(X2).RR(2,.
20059+' WIu29.33.V3.L2.AA(%q.P)'dq)*44R.AFR.3'T.ASt0E.G.G2sG3.G4.PP2.2)T
20090 LXGICAL L2.L2.L3
20095SC
20200 G3T3C20. 23. 2).IF4TRY
20220 20 RF:TSJR
203210C
20320 23 P3azP3
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PROGRAM STBEAM (CONTINUED)

20330 TT-0. S T3sO.
20340 RH4033zR~433
20350 L2=.FALSE. S L3:.IALSE.
20360 REruR4
203 70C
203010 11 IF(LI)G3T1 52
20395 MFL2.A..L3M(~T3 9
20390 SP 00)Tz(Tt*4F-T3)*0.b
20395 1 Sr3P-2
2040)0 53 1V(00T.LT.OT)MTl 5t
20410 50 DOTxO.5eODT
20415 IST3P=2*IST3P
20420 GO TO~ 5 3
20430 St C3'4TdINJUE
20440 I)M 99 12ID1Sr.IP
20450 TTsTg.1.D0T2
20460 IFCTT.GT.TO)G0T3 99
20470 01:0. S W.a0 S4'W.0
204n0 06 500 481.'4W1'j
?0490 *i4=4400( S CLY-AA(4.2.40.UO0000l
20500 IF(DLY.GE.TT)' T3 500
20510 Wr.3 (I5So6.16).4q
20520 IS COFmI.0
20530 11(TT-TC)20*20#21
20540 20 PlIl(TC-TT)&CPR-PC)/TC.PC
20550 PI1:PII+P9

20560 GO TO 30
20570 16 COF*-0.4
20600 21 RuTT/TO S RqzI.-Q
20610 P~uP0O*fRRORR*FXPC-2.*R)
20620 PSmPSGORR*EXPC-R)
;120630 P112PS+C0F*PG

20640 PtII=PIlP3
20650 30 RN91sRH334((Pt1/P5)-'G2)
20661) 1P(PII-P33)36#36.37
20670 36 ISIG'I-I
20640 L2:.TRUE.
20770 303 P2zPII
20790 R432=(CP2/P303)**G2).t4333A4
20790 X-P33R4.333
20900 GO T3 39
20810 37 JStIG42+1
200820 306 P2mPP2*PII
20830 RIS2-CCP2/Plt)**G2).R143I
208340 8.PIl/RH31
201350 38 ;122*G4*CX-P2/RH322e32.*t44.
20860 1 F( 112) 40o 39#39
20870 40 PRN'T.01J22 IJElrArIVE..1122
20880 ST3P
20R90 39 'J2.SORT(1J27)ftStG4
20900 0D¶*4U2*RI!J2*AAC4(. I )OOT
20910 rY4zW4*0 D140
20920 WW2WW*Pl1*00'4/C63eq.43I)
20925C
20930 500 C34I41'J'J
e0940 P38-P33*cO-l*)*WWV3
20950 RH433a=RH31300F/V3
20960 99 C3'4TI4UE
20970 T'3=TT
20980 P3sP3.4-P3
20992 IFCTII4E.GE.TC)L3z.TRUE.
20983 RETUR4d
20984 9 R2TI*4ExI.0-R
209155 P0aPD3eRR*qR*EXPc-2.0*R)
209156 PS*PS30RRqerpC-;?)
209017 P3xPS*PD&(AFp8'dT-0. deAPbDE)
20990 999 RICT'R4
21020 E'I0
30000 SuBROUT14E 99'SIST CtF*4TRY)
30010Ct TNIS SUBROUTtNIE OETER'414FS TIn' RESISTAN4CE lrU'4CTI34v
30020Ct TRA4SIaR4ATt3'd FACT0QSe A10 REACTIZ3' ClEFirIC1C'TS1 A'd0
30030Ct SUPPLIES T'41 RV.ACT19'4 VALUES MS SPECIFIC DEFLECTIOSIS
30040C
30050 C34494d .(tI4CLDTYPE.(RV#48A'40.TIIE.K~tYCIOO).')TQII#YUoYFAIL.
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PROGRAM STBEAM (CONTINUED)

3005P. 'L'Q.~4R. RFLf, rFLr-. w ~)5 CS.PA,,C'P * ~ S
30014#- 4P C. 'S, FPC, FOC, sEC. RF, FOY R, AS, V. 4PQ 0P. )QIA, PAP"A, ?-l7 t
in0)%,) !-(L'4,VLA. VL2.4jSLAR1.4iV(2).i<LJA0VL)M.7 LAq
X'~056+ W. Pa. C3.L.3C. ', ýL Ell&C. PS3 a P03. PR# P-:'XT PC. TCs TO* DELAY.

30059. -4v33,3LIAACR,.2),q).Av.FQjTTASIDE,G,G2.rý3,4a.Pp2.DT

30120 G.) rl C4, $00. 45). 1 V TRY
301 30C
30140C ý F'JTRY 1: 1'JPUT RFA'1 DATA 0
30150 4 PRI14j 615
10160 RED LI B F ,TLG WFY A;.<PAF (3i
30165 tt.Lg'ýL A/ 12. 0
30170 1 CASI4= ICASE-4
30150 ES=29E6
30195 RP=0 S H~zO
30190 tF(-4PLATE.El.O)GOTI 11
30200 P~tVT 616
30210 IAO,8 P. 4P
30220 It IFC(C3'4P.E3.0)G3TI 13
30230 PRI'JT 6153
30240 QA9,45PI4S#F0C
30250 FOC-1.25*FPC
30260 EC=57619.0*S)RT(FPC) S V.C41P=FC/I000.0
30270 '42ES/EC
30290C * P:VVECTIVF WKDr'4 aF c3'jCHErE
30290 SS-'.LR/4.0
30300 1FC9S. GT. 9FL G+16.0.4HS) RS= 9R.(S;416.O*H S
30310 1V(ICASE.EO.-5)MT3 13
30320 PR1~JT 619
30.130 READ. FOYR.AS, 0.APS. OP
30340 23 CO'JTI'JUE
30350 OAREA-ELSOBFLG
30360 PAREA=PAREA.0AREA
303 70C
30380C * OlUTPUT REA'i DATA
30390 PR14T 620.1I CASE* !LR. 49RF G, FFLG.TW& FOYS
30400 INK~PLATE.'dE.0WR14r 625p8P,.4P
30420 IF(,C4CqP.E).0)GOT3 15
30420) PRI'4T 630.149P#H.S#RSFPCFOC#EC-(IP
30430 1 VCICASE. CT.5)-'RtdT 635, AS. 0,FO)YQ.APS. OP
30440 AS-AS*415/12.0 S APS=APS*3S/12.O
30450 15 C3'4TIJUE
30460C
30470lC a OETERM14'E ReA'4 PROPERTIES ['DOEPF*DE'JT 3F FOY 0
30500 CALL TRA'JSCICASE4, -C ?.ý(L4SE. 7AL'IFE. '(L'IP.VLAI2S. AP.25
305104- %\t2.VL2F,.JL2PVL2P)
30530C s PROPERTIES FIR STEEL SIECTIJ'J
30540 AELOrzFC.TVLG
30550 AR.2.00AFLC.T~ftNR-9.00TF2..C
30560 AP2NP*RP
30570 ASTEEL=A21.AP
30575 ZIASS- 490. OaASTFEL.'LB/ I 72R. 0
305%;0 l~a2.0.(R!LC'TFtG..3/12.0.AVLQC(O.5.CNR-TFLG) 14*2)
30590+ *?Wb(H9-2.0*TFLG)**3/I2.0
30600 YSsO.5*CNB.NP)*AP/ASTE%3..
30620 Y9S=0.5*l4H#H1P-YS
30620 YTS-0. 5*H4sYS
30630 H12'4BP*YTS
30643 ISTEFLIS.AB*YSOYS.Pe'4P0.3/12.flAP.CYRS-0.5a.4P..*2
30650 ý -F OCBTLG W 0 )4R F )*PYOS+P YS0 0P
30670 1 FC-C3MP.EFol. I )RrTiI4'4
30690 7!CC*ZS S 'C:7~s
3069n 1CrzI,1TErL S ICS.1~srEEL
-30701 METIIRM
3f) 71 OC
3075GC * E'4TRY 31 DETER4iI'E RkEA' PR3PERTIES DEPF4E'40T 3'4 FOY
30760 45 IP(-C4CO'P.'dE.2G3T3 7R
30770C 4- PROPERTIES FOR C34P)SZ TV SECTIO *
30 7R0 ASRs AS*F0'rR-FDr S S AOSR-APS* r0YR/F0Y5
30790C
30900C 0 4EGATIVE 4a'4E'IT SECT2O'd
30RIO tFC2CASE.F0.5)rATl 50
30S.20 YC:CASR*(4S-O).-AP5R.C~iS-0P)ASTEELe42 )/(ASR.APSR.ASTEEL)
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PROGRAM STBEAM (CONTINUED)

30830 1 CS3ASRO( YC-NS.O) 002.-APSRS(YC-'45.OP)0 I STEE
30840+ *ASTEELOCH0P+YTS-YC*.02
30950 ASTELP-0. 5*CASTEL-ASR-APSR)
30860 t TC=TFL G+(AS TF.P- AFL G)Tw
30870 EmYTS4HBP-b4S+0
30880 EPaYTS+HBP-HS4S-P
30890 EpPaYTS-0.50TFjG
30900 EPPPP-FPP-0. i@!TC
30910 ZCS=ASR.EAPSR -P20*FGEP+.4 STL-FG)OEPPP
30930r
30940C * PISITIVE M3'4I'JT qCT13'J 0
30950C * EL.ASTIC 'I3'IE'T 3F 1JERTIA
30960 50 TEP412*4*ASTEEL/9S
30970 YC.-TERM43+SORT(TERM13*TER-41+2.0eTER431eMI)
30990 IF( yC.GT.NS)GaTO 55
30990C 14'EUTRAL AXIS V4 SLAB
31000 ICCaISTE..ASTE-*CH1-YC)..2.83S.YCa*43/(3.fle'4
31010 00T3 60
31020C * *4EUTRAL AXIS BELOW~ SLAB
31030 55 YC:(0S*44S*I4S42.0*1*ASTEEL*~41)/(2.0*CRS*HS,.4*ASTEEL))
31040 ICC=ISTEE.*ASTEEL*(N1-YC)t*2*8S*NS**3/(12.3*0'J)
31050+ +9*IS*iS(YC-0.5*HS5.*2/'4
31060C * PLASTIC SECT104 '40OLLUS 0
31070 60 BSUO0.8S*FDC*RS/FOYS
31090 ZC*ASTEEL/BSU
31100 IF('.C.GT.4S)Ql3T9 65
31110 IF('tC.GTr.BP06RT3 62
31120C 0 ~4EITRAL AXIS V4 SL.AB CA13aVF BEAM4 FLA4G6)
31130 tCCzASTEE..*CYTS4I48P-0.5*ZC)
31140 GOT3 7S
31150C * 4E'JTRAL AXIS 9"-a.3W BEAMI TLA'4fl Q14CASED OFAM3) 0
31160 62 4CIJRB;SIJ*18P
31370 %ýzYTS.0.S*I4BP
31160 0073 68
31190C * 'JEUTRAL AXtq RM3W SLAB 0
31200 65 ACUxBSIU*1S
33210 E-YTS*HBP-O.5*I4S
Z,1220 68 ASTELPz0.5*(AST~EL-AClJ
31230 IF(ASTELO ".fl.FLG)G3JTl 7n
31240C * 4EUITRAL. A(!S iPd BEAM FLA4GfE
33250 ýC-H9P*,ASTELP/9FLG
31260 ZCCuACijaE.2.Q.ASTELP(YTS-0.5a(!C-HRP))
31270 CT31 75
31290C a 'EUTRAL AXI! 14 ReI WF.B
31290 70 tCx(ASTELP-ATLG)/Tw.vR'.TFtC,
31300 EP2YTS-O.SOTPLG
31310 EPPxeP-0.S*C'C-44P)
31320 7.CC.ACIIaE.2.CaAFLGaEP.. -Ji"' &P-AVLG)OEPP
31330 75 C64TI 'dU
31350C

*31360C 0 OETER4I'de ReS3 STA'4CE S fi 3TAL) FSR REA'4
31370C * (f) IS 14 U4ITS OF LB. 14.I' L9/14. A'd0 Y III NNC'ES)
33375 78 CALL C8ET(1CASE4.ASS,;ISS.AF.BF.1CC.ICS*
31390 IF(ICASE.GT.5)G>3T3 80
31390CC
31400C CASE 5
31410 0Lt-!CC*FTDY5fýBS*7L9)
31423 it41sESaICCf(AS5.tLF3**3)
33430 YUJ-OU/K(41
33440 gTAILv!SftF0Y5/(RS5.LR)
33450 YFAtLW26.409FAIL/(ES*.:STEEL/*(ASsaZLR*03))
31460 00TO 100
31470C
31480C CASES 6 A'd0 7
31490 80 OluCS*FDYS/*(8FalL8)
33500 IAVGmO.S*(ICC*,ICS)
33510 -(-3uES.ICS/lAF*tLR**3)
33520 Y3IQ3I4-(s3
33S30 Il(CASE.EQ.7G686 RS
31540 0U*F0YS*(ZCC.'!CS)/(13SS*ZL9)
33550 OFAILu2.O*FDYS*?.Sol(BSSO'LS)
31555 GSI*FDYSOZ*15*2.0ZLB
33556 -(S~mCSaISTEEL*394.0/ZLR**3
31560 06T13 90
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PROGRAM STBEAM (CONTINUED)

I115741 950J&Ye7C.~bC)(SfPL3

315,30 ')FIL- I.f0Yt' "StL-3)
31 t4') 0)Sl JYSg. 0/ !L9
3I516 < 5 =ES* ISTE-3,ft'! S-3- W L 400-3
315i90 90 (,2=EOIAVcVCASSO!L8'ftJ)
31630 Y-JfttI+(oU-0 I V/(42
31630 YSI-:3Slf/(Sl
3164n <q?=7 SO ISTEEL/(CASS* tLR063)
31660 YSU-YSIft0FAtL-QSI )/-<S2
3167 YPAILu2G.40(ySloySU.t1.O-OSlIQFAIL))
3161'0C
31690C ft A)J-JST RESISTA44CE CIJOV;- FJR SLA8) nEAD L3AD
31730 100 JtL' S-.LAR+490.0'rA P'".;)L9/I 721.0
31730 Y DL z0 )L/'I(
31740 IF(.(RA'J0.4E;E.I)PRI.JT 633a0I]L:YDL
3 1 750 Yl=YI-Y0LS =YJyU-Y)LS Y AIL YFAIL-YIA.
31760 01-01-O0LS )1iOL-OO-LS 0FAtL0)FAtL-Z'X.
31 770C
31 790C * 31,7PUT RE51 STA4CE C'IRV-
31790 IFCl(8A'D.c:0.I)MTl 335
3 2800 PRI'JT 650
31910 IF( ICASE.---,'). )T3 320
31820 PRI'JT 660. 2l.Yl
31830 320 PRII4T 660#,1'J.YU.lFAIL.YFAIL
319440 33,) CJIJTI14UE
3 1 50 RET&JR'

31970C ft E4TRY 2: OETERM'4FJI T.4E RESISTA'JCt: (r3rAI.. V TH- EA
3I);q0c AS A '.PJCTIINJ 3F YCI)
319490C
31900 j00 IFCYCI).4T.YFAIL)(,7T3 6
31910 IFCYCI).GT.YU)G3I3 540
31920 IF'CICASE.GT.5)rnT3 521)
31930C
31940C ft ELASTIC RA'JC,- CASF S
31950 t<L-'1:,(L'1SE
31960 VLI=VLIS S VL2I4A.?c
31970 QT=YC1)*.441
31990 RETUR4
31990C
32000 'j20 1v(Y(I3.cT.YI)03T3 530
32010C
32020C a ELASTIC QA.JG9. - CASEq 6 4 7
32030 '!Lll(.L'FE
32041 'LIA1-Ll S 'A.'.=VL2r

32060 RETUR4
320 70C
32090C o ELAST3-PLASTIC RA'JGF CASE'S 6 4 7
32090 530 !4Llz!4LIS'ý
32100 4VLI=LIS S YL:2=L,
32110 0T.1*-~4,2OCY(I)-Yl)
.12120 RETURNd
321 30C
39140C ft PLASTIC RA4GfE - ALL CASES f

32150 540 1F(L427-AL'P
32160 VJLI*VLIP S VL2uVL2P

32140 RETUR'J
32190C
32200C *t 9EA'I CJLLAPSEL) csor 'dEsisrA'jc' ri SIALL VAL.IE)
32';10 560 OT=IE-10
32220 RETLIQI
3Ze230C
3024n 615 F!R'AT('*I'JPfJT LRHqR.RF.TFTW.FUD.ICASE.-(L6TV(C.31P*)
32250 616 F.1R'AT(/*I'dP-T 9P & HP CFIR H3Trl'4 C3VER PLATE)O.f)
32260 Al R4T/I~j PN. C CI4 C34P3SITE REA4)*.f)
3;.270 614 F3R4AT(/ftI'4PIJT FUYR & AS.DAPS.UP AT 44EA4 S'JPPIQT*.9)
322410 620 F8R1AT(//OPR3PEITIES PF STEEL SU4'PaRT BEAM- S'JPP3RT TYDE 1.1.'.
32?'0ft 12./.a I*R.*.At . tV.9.5K,*t4R *t.F6.2.' 1'a-0.69.qRF x*,

32330 OPOYS MOFt,9.I.0 Oslo)

32;-3;20 &?1 F.AR4ATC/ft RP se.Ffi.2#* I4@54'4P .F6.3.0 1,1.0)
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PROGRAM STBEAM (CONTINUED)

32340.+ R S =4- IJ.*,* F'C =.*,7.1.* PSI FIX:9

32360 6:35 F3R'1ATC/* AS =*.i'7.4.a S-1 14./FT*,6X,*D =4..F7.3#.. I'J.*.

32390 633 FJR*4ATC/*.P)L L4 YUL -4.P.F4.4 14-%)
32400 650 Ar'tLA-3q)0I' Y'R~,.~.t ~ ~ C'.*

40000 'z.J4RI'JTI 'JE C1-- ( ICA,-*4. ASS, 4SS, AF. RVtC'J I 5'JR)

t))20C THIS suRRJurI4.7 T 0EF'~S iLECTI3'J AV2) ll1,4ir4T rjrICI6ý'jrS
40030C P3R I'VE 4EIlS WITH4 VAIA;ALE 'I''T IF 14trRTIA
40040C
40050 REAL ICE'4,ISUp
400600: CASE 5. 34-WAY b'IiPLY StJPP3RTED WALL
40070 ASS .03R4.0
40080 q;S.0"'125
40090 RI: SIJP/ ICE4
4O0101 G3T9C270.A0,70),IC-ASE4
40110C
40120C: CASE 6. 7'JE- WAY Ft ,E0 IND WA.LL
40130 60 B:.05.023R)C21.6*I
40140 AFs.001324,.0)1 69&Rt-iW*C.0223*.10263*Rl)
40150 RETIJR'J
40160C
401 70C: CASE 7. 3NIE-U6Y PRIPP90 CANITILEVER ýALL

4019(' AF.00439-.0)0342*OI*OF*C.0R3336.020I334I)
40200 970 RET-IRV
40210 4
50000 S'iqR31Jr1'JE TP4A4- (ICASE4,'<Lli.!<L4SE. -LIFýý.-LIP. A.IS.VA2Ss
50010# . AI F. VL2F, VL IP# A.2P)
50020C
500'30C TH!Q elRQIITI'JE OEýTERIIVES TRA'JSF3W'iATI34 FACT3RS IND)
S00400 DY'JA'4C RFACTII'J C3EFFICIE'JrS F.IR )1'4:-VAY HEAMS
500500
500600 ALL CASES
50070 P.(L',SE.0. 79
50080 Z (L4 PIZ0.6 6
50090 VL I S=:1.07
50100 VL2S=O 393
50110 JLIPzO.125
50120 YA.2P=0.37S
50130 GO Tl( 3 00.3 10 v3 20 1C A SE 4
50140C
5021500 CASE 5
501/.0 300 7-(L'4:'ALMSc:
501 70 'JL I =A. S
50190 v4.P='A.I
50190 RET'IR'J
j0200C
502200 CASE 6
50220 310 '.(4LFE=0.77
50230 VJLIF-0-136
50240 VL2F-0.364
50250 GCT*3 330
502600
50270C CASE 7
502g0 320 !'4L'4FE=0. 76

450290 'JLIF.0.l165
50300 %L2V'0.5q
i0320 330 !,L:l=(L*4FE
5032 0 vA. I = VLF
,)0330 VLA2:=A2F
50340 RET*IR'd
50350 E'4D
70000 EIZITRR3TIN'd' RAD0I14 C IF'dTRY)
700200 THIS5 S"RR)*JTIIJE 1'dPIJTS 4EA-4 AID0 STAIJDARO DEVI' TtAvS F*)R RA-4064
700200 VARIARLESS GE4EATEV R4'JDI)' VAL'IIES '440 C3411931 REOUIRE')
7n0300 VP49E9 3F CASESF TI RE: RiNt AID lUTP'jTS FI'JAL 4UE.LTS A'4C SUM4~ARY
700400
70050 C3'241'd -(IlCLnTYPE.-(F.4(RAlfl.Tt'4EI.Y(lIfl).D)T.7UyJY.YFAIL.
70052. ZL 6H.'4.RFL 6.TFLG. rW.FrnYS.tI ASý.4PLATc.<(C.1.qP,'4P, fP.ES.
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PROGRAM STBEAM (CONTINUED)

700560 .4.,P.3,CI.L )C. S.7'.FJ,rl),PS3. PD'. PRPEXT. PC.T(~. ro,9o'3Y,
70057. T+ )PP4. J~2.()

70090 01'l1:dSI3'J C'4125(7),CH1975(7),T')IST( 7)
70100C
70110C VALIJPS FQ 47.5!(; CIl. 24, P).34. 39, 44.49)
10120 OATA
7013n GATA C~41975/1. 729'),1.64ý2,.I.76A.1.52934.1.4933.1.4571.1.4331/
?n1 40 DATA I!

4
/.Q.204 .I6?fI

701!)OC
70140 r(7T3(5.5I).70),1F'1TRY
70170 5 *.JR1(I00010
701q0C ISJITIALI~s RA'J01'i 'J'J9!-tR G14cQT39
70190 PRI'4T,/,t1'4P*JT 'JPA'4*..
70200 RW4A-
70210 01 47 IzIp'JRA40

70230 '17 C3 4T 1.,
70240 'Z~~) PS3='1!s S!Pý320
70PS0 IcI4FC.4:2
70260C
70270C IPJP'IT 'V4A'J A'JO FTA4JOAR 0;vIATI.1'J FIR RAMIM' VARIA81.:S
70275 IFCL3C.F').2)G~3T3 30
70280 PRI'JT 87
70290 REAO. "EA'4. SS0
70410C STE C -1*4-C D)ISlT9 A'J0 C3',4P3s r.;.) StJPP3qT q;:A'qS
70420 30 PR14T 86
70430 RFAD. P0YS4M'J. FOYSSD
70432 IF-C1PE.IA4-ICS-r.)GT 40
71440 IF(LJC.EO.I)PRI'JT 96

70450 RETUI94
70452 40 PRI44T 19
70454 RlýAD# FDYQ4N. FOY RSO
70456 IF(LLW..'. I)P91 'JT 97
7045qt IFCL3C.'I6ý.I)ARI'JT 99
70459 :ZETJ'i4J
70460C

70570 5Se)
705Rl0 IF(F0YS.LF.0))MT.3 30

70SR3 IF(F0YR.LI.F.0.A'J.0~.YA*ý.'d'.0)'3T3 55
735R4 59 C3'lT1'J'J

-70590 60 S'4lRI(0..0.S',ýAI.SSD)
70600 IlF(S.LE.0)mr, 4.0
70610 41 09(
7n620 RETJIJ

70630C SFr4 VAL'IEF 'AF PSI A'JO PS,3002 FIR~ JSE 114 STATIrTICAL A'JAL.q51S
70640 70 cPS3SPSI)PS3
70650 SSPS~xSSPS3+PSI*P~l
70660C
70670C I-ITP'IT REdl.9S'OLTS
7073.) 76 F~.P tA0IA.~.).T 79
70732 IVLC~.)44T92.F0YS.S.P'SJ.TI4;.
71734 IFCL3C.'Iý. I)P9!'JT 90.FVOYS.PS~l.TI9lEC
7n716 Mr Itn
7.171-t 7-3 IF CL . r. I ) PR'J JT 9 1. FOY S.F0?9. '. PI rTI 4,.~C
707,11 IVC(LlC.'J'ý. I)P4iT'Jt 44,FYF."lY. P'ý3,TI A.'
71740 90I (I'.T.I4C T9J
7n 7',fr~
,0160C IJl:ýP4Ilr qrA4'iAQu DEVIAT!l'11 ~4,J) cT.%4-'.QO FIRQP1 P~a
70770 jJ:21'40;'
707981 y4--4SPs3/Z7A)

70H00 SrD;NRmS0l(';1Tco43-I ))
70910r C14'C,4 IF 44V14-14 IF ýo( PSA SAI4ILES J-31AI-4U)

70,133C ~IC IF -4-ý C),;I.,EsC': t~rERVAt FJ9? 4--:44 PSI VAL,): IS
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PROGRAM STBEAM (CONCLUDED)

7,14,;n( C` I457I'JC- 1'JT;RVAL is wtrql' IO -104 R1IJ 'I0Pr L141T 3F
7J,;71)C 95Z C34FIJ->JCtEIJ~>V~ F.- -,r~1q)4-3J 03-vArIiJ

7'1411W C.(-C( V- AA'(I'3.1 W '31) 0ý1 1A'4ISC i-irA34c

13340 43~C14I)FAC- I'JT-7VA.L IS I tr-14 10'. F3li -1),-4 4 *d)I)
773*? 7C P4)R.AQILIIY VALJi- -- TH99-FQ "UCFFIC~gNT SM'1PLF-S I-TAI4.-)

71 )100C 1,39 ]1 440 90J) ) PRJ-)V411I Tf VIL-J,ý

71 -j7

710~40

711 IIA) PO~O.I3

1104 '7 13

711)) 1

71 1I) 44 -1 C-4 I. -- *C ý T ER~ VlAL I ' 4 1 1741 TI 3dIJ 'iiF'AI
71 '10-4 C.~~l~<-

II )

71 '7J - F. Ja -imAr c' ;T A 1:A 1 ;AJ - I 'J)4 1r 1-11 14 -- I; t *.) ,11

71-i 40 1 -'~(~~PIT '4'~)A40 '-TAJAR) -lrVIA 34 1- 4' F-..1)

73 l c3 3,4IArc / I.. t,2.IP1.)

)3i . lt'I 4 C Ic ) .* I 11. 2, 2.1 4. J).

;1W)I) . , to ///,3I .SAIt~. WT- 1~ 1 1'-J 4. :1

'I J.) F 1..' YT.'JI 4<,AT -r )v.6 7,.

'14 F* 1*4t ) AlC F- eILIYQ Vý. --- )Q. 3<l(. 1. 6(
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PROGRAM FLAT

01000 PROGRAM FLAICINPUT*.OUIPUI)
OlolOCs IHIS ROIUINL 15IS HL CONTROLLING ROUTINt. Fek THE PROIGRAM
01020Ce USED IN THE ANALYSIS OF REINFORCED CONCRE:TE FLAT SLABS
01 030C
01050 COMMON KINC.LDTYPEkkF.MRAND.IIR4E.I.Y(200),Q.QU.YU.YFAIL*
01052# ZLSNS.VDY.ARtEAZMAS'4',ZKLM.VSl.VS2,PSSPDS.PF.PEXT*PC.TC.10.
01054. PSDDELAY*S
01060 DIMENSION AISO).V(80).1(80)*VS*80).QQC8O).PNCRtO)
01070 COMMON /SHEAR/ ISHEAR.JSNLAR*V,.Z..A.I.RERS
01080 C9MMIN /RAND/ TIREC
01100C
01110C a READ TITLE AND CONTROL PANAMETERS
01120 5 PRINT 67
01130 READ 68*TITLE
01140 PRINT 85
01150 READ&MIMCLD7YPE&XHI.KRAND
01160 DEL$AY*O
0)1160 CALL RESIST(I)
01190 CALL F9RCECI)
01200 IF(KkF.EQ.0)GOTO 14
01210 CALL FILLCPINT*l)
01260 14 IF(KRAND.ME.I)G9T9 3b
01270 CALL FIRCE(4)
01280 CALL RANDOMC2)
01290 34 CALL kAND9MC2)
01300 35 CALL RESIST(3)
01310C
01320CS MINIMUM. MAXIMUM* AND STAR7ING VALUES ARE DETERMINED FOR CASES
01330Ct WHERE THE LIAO CAUSINv INCIPIENT COLLAPSE IS 1O BE FOUND
01340 23 IF(KINC.EQ.0)GSTS 23
01350 PFsQU
01360 PFMAXaO
01370 PF1MINaPF.2.0
01380 Go',@ R0
01390 16 PFu(PFmIN#PFMAIC)/2.0
01400 20 CALL FONCE(2)
01410 23 IF(KRFI.EQ.0)GOTO 24
01420 CALL FILLCPINTv2)
01 430C
01440Cs INITIALIZE V4ALUES FIR IETA METHOD cBETA-1/6) AND COMPUTE VALUES
01 450Ct FIR FIRST TIME INJIE"iAL ASSUMING ELEMENT INITIALLY AT REST
01460 14 1ot
03470 lIMEmO
01490 V(1)80 S Y(I)'-0
01450 OtLlA.0.00l
01495 JSHEARmO
01500 IFCXRF.NE.I)GTIQ 30
01510 27 tF(TIME.GE*(DELAY-.0000I)3GST9 30
.11520 TlmEuTI0RE#DELTA

t01530 CALL FILL(PINI*3)
01540 GfTa 27
01640 30 CALL RESISY(2)
026s0 Aft)w0.0 S VS(t)sO.0
016'.0 1( 1)at IME

PROCEDURE FOR ALL SUBSEQUENT TIRE INTERVALS

02720 IFCI.LT.t1)GOTO 11
02720 PkINT 98#T1"E
02730 98 FORMATC/.0*.Shs TIME .*.F6.3##m FAILURE ASSUR4ED To NOT OCCUR*)
02740 GOT@ a
02750 )I TIMEsTIME+DEL7A
01760 TC.).TIME
01770 ACI)-ACI-1)
01775 IFCKRF.NEt.0)GOTO 10
0171,0 CALL FgRCE(3)
01790 PN(1'ePLXT
011400 Ge12 2
0t383 10 CALL F2LL(PINT.3)
01890 PftCI)ePINT
01p10 p- CINTINUE
31920 DO 8 .'JoI.20
01130 'r(I).Y(1-1 .DELTA.V1-1.DELTA.DELTA*(AIl-flh3..Aclh,6.)
02940 CALL. RESISI(2)
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PR.OGRAM FLAT (CONTINUED)

L01960 4 AR4EWUAIEA.(PN( )-Q).,(ZMASS*ZKLM)
01970 ADELTAxANEW-A( 3)
01980 A(I)sANEW
01985 IF(ANLW;LQ.RN.,95,lMN()UZPASSZkLM&Y(I).A(I-1)
03990 1FCaSCADELIA/ICANEM#aE-10o).LT.0.01)G0Te 9
02U00 8 CONTINUE
02010 A(l)rANEU-ADLLIA,'2.0
09020 PRINT 80#1'ME*PýPA~l).Y(l)

02020 YIF(Y(1).LE.YCI-3.AMD.PN(I).ULE.P(-L)(*CCIITO 6 ()/.
02230 IF((I).LT.0I)OOETO 6 I)AT1)/.

02060 VF(IIMAEDLAY.GE.0.020)DF.LTUO.00
02070 IF CTIMFDLA.E..0)DLAU.
02080 IFINETIIEEDELAYI.bECI.0.0)I.SLaAR)JSE0kO

023 90ct IF MAXIMUM DEFLECTION REACHED. EAL DMDNT T FAILE

.402230 GOTO).T.)GT 6
02:3 FY;2.E0C )G7

Ik o3 Co INTEREVAL NALVI G.POCEUR to )DETEMIE OA CUSNOINIPE
02160C COLLAPS -E R AS.ES WHERE DESIRED00

02270 6 COTINU-EAYG010)ETO.0
02200 IF(KINC.DEQ.0)GEOTI 38 LAo.O)

02290 36 N PFIz
029300ICPMXT.3TO6

0e2320C INTERA 20VN RCDR T EEMN OD ASN NIIN

0235001 ELEMEN4 IDNT FAILE -- SET PFMAX TO PF
02340 7 CONTINUE

02370 IF(KINC.EQ.0)6C
1
0 18

02380 37 PFMA~zPF

02400 37 IFM CPMAX PMINTPMA.GT0.3)OT 36

02420 CELLRANOM(3)
0e230 GOT9 34

012330C# CUAC O O-ALN ELEMENT ORLE THE SET ANA VELOCIT
03470C AT COLLAPSEFOA lLNELEN. PTNAOUUTSTH
02350C ETIME BTIEAVO I-HSRY

02380 3 F4CP
02390Ct OUTPUTLOA DATALADRNE15WTI DSRL ACRC

02530 IS CALL FRCEC4M()

09440C
024SOCI OUTPUT FkAINALURESULTS EMXMMIELC76 4O

0$5460 I(CI OCULT ORA ONFAILLINGN ELEEN O TE !P' WETVLOIT

02478CSCEKT F~I ENTIRE BEAVOR71 E-HISTORY SDEIE

02590CRAi

02600 IFCJ (MA.EQ.0)GOTONSEg0ýDT 25
026940 PRCYINT1.LT.YJI).PINCJ).AJ).VC)*T(JIQL).SJ.J3

05690 25 HERLQIPRINT 77
025700 GOT@ 45
0257 IC

02679 0 67PRINCeIPT 97 ITL)#Vt )

02730 6f8 5OMTA9
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PROGRAM FLAT (CONTINUED)

02740 70 Fi '!MAT0/*Nll FAILURE. M #AX DEFLLCI SON OF s#F6.2*
02750# IN- REACHED AT*F7.3,* SEC*)
02760 7) F .)rAIIt/*FAILURE OCCURRED AT*PF7#3#* SEC (FINAL VELOCITY *

02770. - :14.1s C)*)
02780 7Z tk.*-7, '3 TIME HISTORY DESIRED (YES&I* NOsO)*.t)
0^830 76 F:., TIME PRESSURE ACCELERATION VELOCITY
02840. -,. ' ?NT QU VS*ood.

0286to 77 FPkf.,T(lyi#7(s-----------*)
02870 go 7SRmAI(.r*ACCELEkAT~aN NOT CONVEkq&IfJ AT TI(AF. *s*F6.3p
02880# * SEC (PF ... F?.3.* P~SI%*/* ACT) SET EQUAL TO.,
02890. F8.I#e (AVG &F LAST 2 ITERATIONS)*/. Y1 sS
02900+ F6.4.0 IN-*)
02910 85 FORPATC/*INPUT KINCLDIYPF*,KRF.KRAND(IsRANUSM).,t)
02930 90 FOkMATC/*ARE REACTION.% ;0 BE OUTPUT TO FILE (0oN6#IwYES)..')
02940 95 FONNAIC/OINPUT NMAE OF SLAB FtEACTION DATA FILES..)
02945 96 F@RMAT(/OSI4EAN FAILURE -- TENSILE MEMBRANE RESISTANCE**
02946* s CONTINUED*)
02948 97 FORMAT(/.4SHEAR FAILURE AT..F7.3.* SEC CFINAL VELOCITY ES.
029490 F7.20 IN..SZC)*)
02950C
0k960 999 5T9!
02970 END
10000 SUBROUTINE FORCECIENTRY)
10010C THIS SUUNBU1INE INPUTS TH4E L949 PARAMETERS AND DETERMINES
10020C THE LOAD AT A GIVEN TIME FOR THE FOLLOWING LOAD TYPES$
10030C 1. IDEALIZED BLAST LOAD (FRONT SR SIDE FACE)
10050 COMMON KIN#C.LDTYPEMRF,,(RAND.TIPE.IY(I00).Q.QUYUYFAIL#
10052+ ZLSNSeFDYeAREAZNASS.ZKLM.V51.VS2.*PSO.PDOSPRPk.PCTC.TO.
10054. PO#DELAY#S
10060 DIMFNSI@N TTC2O)#PP(S?0)

10130 IF(L.DtYPE.EC.5)GGTB $00
101 40C
10150 GOTO(I00#200#300&4)*IENTRY
10160C
10170C 0 INPUT LOAD PARAMETERS
1OISOCs LOCATION I. FRONT FACE LOADING (USED IN ROOM-FILLING PROCEDURE)
10190 100 W81000.0 S P9614.7 It COwI 120.0
10200 IF(KRF-NE.I)GOT9 102
10210 LOCal
10920 tF(KRAND.EG.I )RETURN
10230 PRINT 600
10240 READ.S
10250 GOTO 105
10260CO LOCATION e. 70P FACE LOADING
10265 102 C~wO S L@Cs2
10270 ZLENvZL_*.,2.O
10275 105 IFC*':NC.LQ.!PHETURN
10280 PRINT 6:0
10285 N&AD#PSO
10290 PRu2.0.PSO*(7.oSPO.4.0*p~b)/(c7.0SPe.PSO)
10995 G21`4 215
11000C
11010C CALCULATE LOAD PROPERIIES FJR GIVEN PEAK PRESSURE
11030 200 GOT9(205.210)#L6C
11040 205 PS#OmPR-14.OSPO.SQNT(196.0'PO*PO.196.0'PO*PR4PR*PR))#1t6.0
110S0 GOT* 215
11060 210 PSS.PR
11070 215 PDO.2.5sPSOsPbO/(7.0sPOP3O)
II08U UUCO*SQRT(I.0.(6.0*PSS).'(7.0*PO))
11090 TOUW*.003333/C(2.2399.0.18865P50)
11100 GGTO(220&225).LSC
11110 220 TC*3.0*SfU
11120 PCaPSO*(l-TCfTO)SEXP(-TC.'T0).P#OS(lTC'I0)**2*EXP(-2STC/T0)
11130 CDw1.0
t1140 RETURN
1.150 225 TA.ZLEN/U
11160 TA2.TA/12.0
.1'70 TA2T~wTA2pTO
11:J0 PAO.PO*(I-TA2T0)SEXPf-TA2T0).CDSPDOSCI-TAeT0)*S2.ExP(-Il.TA2T0)
'?190 RETURN
12000C
I2C0OC CALCULATE LCAD
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F ~PROGRAMI FLAT (CONTIN~UED)

12030 300 091S(30b.310)*LOC
12040 305 TTOsTtME/70
leOSO 1IC(1INE.6i.TC)GOTO 320

~1* 2060 PwPC*(TC-1IINE).CPA-PC .1/C
12070 RETUHN
12080 310 TT0=tT3N4E-TA2),pTO
12090 IFCTIME.CT.TA)GOTO 320
12100 P*PA*TIME.PTA
!2110 RETURN
12120 320 IF(TTO.GE.3.0)0IOiG 330
12130 PuPS6.(I.TT0)'1EP(.II0).CD.PDSOeCgI-TO0*2.EXpC.2.TT0
12350 RETURN
12160 330 P-0
12170 RETURN
13000C
13010C PRINT LOAD DATA
13020 A 1FCKINC.Eg.0)GOTO 400
13030 PmINT 640.LDTYPC
13040 GUTS 410
33050 400 PRINT 645*LDTYPE
13060 410 CONTINUE
13070 415 GGT@(420.425).LSC
13080 Q0 PRINT 650
13090 6610 430
13100 42b PRINT 655
13110 430 PRINT 660.&e.P@*Cg
13120 IF CKRAND.NE.0)NETURN
13130 G@TS(435*440)-LOC
13140 435 PRINT 6b5.SoTC*PR
13150 GUTS 445
13160 440 PRINT 670&ZLENPIA*PA
13170 445 PRINT 67b&U*TO*CD*PSGPPDO
13180 RETURN
13b00C
13510C LOAD TYF~E 5 -- ARBITRARY LOAD SHAPE
13520 500 GST0(510#520*530#b40)*IENIRY
13530C
33406 INPUT LOAD DATA
13550 b10 PRINT 680
33560 READ.NPS1NT.CTTCJ).PP(J,*Jat.NPOPINT)
1:3570 FACTORsI.0
33580 IF(KIMC.EQ.03G979 518

13590 PPNAXPP CI )
13600 Do 535 J*2#NPSINT
13610 515 1P(PPCJ).GT.PMAX)PHAX.PP(J)
13620 538 Pxuppce)-PP(t3
33630 TXmT-.C2)-TTC1)
33640 JJml
13650 RETURN
13660C
13670C 1ALCULATE IPAXIMUM LOAD
13680 520 FAC14R*PRfPPOAX
13690 6016 538
13700 RETURN
13710C
337206 CALCULATE LOAD
13730 530 tF(TIME-LE.TT(jJJI))GOTf 535
.3740 JJuJJ~l
13750 PXaPPCJJ*3)-PPCJJ)
1376v. TX*TT(JJ'3)-TT(JJ)
33765 IFCTX.EQ.0)TX-iE-10
1.3770 6610 53U
13780 535 PuFACTIRe(PPCJJ).CTIML-TI (JJ))*PX/Tx)
13790 RETIARN
13800C
13810C PRIN4T LOAD DATA
13835 540 IF(KINC.EQ.l)PRINT 640*LDTYPE
13820 I;FfXNC.EQ.0)PRIWT 64toLDTYPE
3382 PRINT 690
33830 DO 545 J-l*NPOIMT
13840 P*FACISRl*PP(J)
33850 545 PRINT 695@TTCJ).P
33860 RETURN
14000C
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PROGRAM FLAT (CONJTINUED)

14010 600 FORMAT(/*INPU7 50.t)
34020 610 FORMAT(/*INPUT P560,f)
14010 640 FORMAT(dI*LSAO CAUSING INCIPIENT FAILUkE IS AS FOLL$WSso,
14071# /*5X.*LOAIV TYPE NUMBERO*12)
14060 645 FORNOW&~PHOPERIIES OF LOAD ACTIN6 ON WALL ARE AS FOLLOWSt.,
140814 /*bX&OLOAD TYPE NUNBEk*#12)
34090 650 F@RNAT(83(..(FROr.T FACE)*)
14100 655 FORI4ATCSI(.e(SIDE OR ISP FACE)*)
34310 660 FvRliAT(I0X#$W *s.F.PS.3 KT P9 -*PF6.2&* PSI CS a**
143134 F7.100 FSp*)
14120 66s retcNAT(30XP*S **,F6-1#0 F7 IT B**F6.3#* SEC PR in*.
14123. F?.3** PSI*)
34330 610 FORPOAT(30X.*L =*,F6.1,06 FT TA .e.F6.3*0 SEC PA a*.
34333.1 F7.3.0 PSI*)
34140 675 FORMAT(30AP*U POF., FPS 70 soPF6.3&0 SEC CD) 8*.
341434 FS.11#.SX#*PSO 0*,47.3*0 PSI PDO m$#F7.3se PS3*)
34350 680 FGRMAI(I*INPUT NUMBER OF LOAD POINTS AND TH4E TIPE AND
143510 *PRESSURE Al EACH PeINTO)
34360 690 F@RKAT(/I0X&*TIPNE PRESSURES)
34370 695 FORMAT(F3b.3*FI2.2)
35000 END
20000 SUBROUTINE FILLCP3.IENTRY)
20010CI COMPUTES AVERAGE AIR PRESSURE IN ROOM DUE TO BLAST WAVE
2002OCt INCIDENT HEAD-ON UPON FRNNI WALL.
200 30C
20050 COMMON KINC.LDTYPE.KRF.kRANDTINLIIYC300),QQU.YUaYFAIL#
20052. ZLS.34S#FDY&AREA*ZN4ASS.ZKLN.VS3 I#VS2,PPSOPDO*PR*PLXT*PC* TC#TOO
20054. POPDELAY.S
20080 DIMENSION AA(@#2)#NN(8)
20090 LOGICAL L3.L2.L3
20095c
30100 GOTOC(3.33u33)&IENTRY
20105C
20330 10 PRINT 700
*0120 READ#NWIN#V3
2012* RN990O.076 S Llf.FALSE.
20323 DELAYwIEIO
20325 AT-a S AFRONTP"0 S ASIDEwO
20330 DOf 36 Im3,NWIN
90340 PRINT 710#1
20350 READ&AAC~I&)&NN(3)&AA(Im2)
20360 AA(Is2)sAA(I&2)/I000.
20363 ATeATOAA(I.3)
20362 MGNNII) S t.0TO3g.34034)pM
20363 32 AFR9NTuAFRONT#AA(I.3)
20164 GOT@ 18
20345 14 ASIDfuASIDE*AA(I#3)
20370 36 IF(AA(1e2).LT.DELAY)OELAY-AA(3.2)
20375 AFRONT&AFRNNT/AI S ASIDEmASIDEIAT
ROIP0 700 FORMATC/OINPUT NUMBER Of OPENINGS AND R904 VOLUPL().:
20200 730 FORMAT(/*INPUT AREA (SO FT)#LOCATION CODE A DEII.Y(MSEC) *
20230# *FIR WINtduI*.32&t)
20230 G.3.4 S Ggs3./'G S G3*1.-Ge S G4u-2.*G3
20240 PP2u.3 932
20250 CsSQRT(Gs'0032.*l 44./RHOO)
20240 TAUm2.0(V3.*(3./3.))fC
20270 OTaTAU/4.0
e20*6 RETURN
203310C
20¶10 13 P30mPO
20330 T180-3 TONO.
20340 RNO3@wRHOO
20350 LRG.FALSE. S L30.FALSE.
20340 RETURN
20370C
20360 11 IF(LI)GOT8 52
20365 IF(L2.A.L3)GOTO 9
20390 W8 DODT(TIME-16)$0.5
20395 ISTOPe2
20400 53 IF(ODT.LI.DT)GOTO 51
20430 50 DDTw0.5*00T
90415 l3TOPm2*ISTOf
20420 GO TO 53
E043C 53 CONTINUE
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PROGRAM FLAT (CONJTIN~UED)

20440 DO 99 1IslISTOP
20450 TrBTG~l*DDI
20460 IF(TT.GT.T0)GO TO 99
20470 D~sO. S WWx0. S N~s0
20480 DO 500 K&I.NWIN
20490 MsNN(K) S DLYsAACK.2)#0.00000I
20500 IF(DLY.GE.TI)60 TO 500
20510 6OTO(l1..I6*16)*M
20520 15 CDFuI.O
20530 IFCTT-TC)20#20.2t

% 20540 20 PIiScTC-TT)*CPR-PC)-*TC*PC
20550 Pi3.PII.Po

A 20560 69 TO 30
20570 16 CDFs-0.4
20600 21 kzTT/,TO S RRaI.-R
20610 P~oPDO*RRSRk*EXPco-*.R)
20620 PSaPSO*RkEXP(-k)
20630 P3I.&PS#CDFOPD
20640 P33aP31.PO
206b0 30 RH@IuR3.4OO$CCPl3/P0)**G2)
20660 IFCPI 3-P33)36.36#37
20670 36 JSIGNa-l
20680 L28.TRUEo
20770 303 P2mPhI
20780 RH92v(CP2/P30)*$02)$RH@30
20790 XnP39O/HHO36
20800 GO TO 38
20810 37 JSIGNu.I
20820 306 P2uPP2*PlI
20830 R1402uCCP21PlI )**G2)*RH@I
20840 XzP33R5II
20850 38 U22uG4NE(X-P2.RHO2)*32.*I 44.
20860 IF(U22P40#39*39
20870 40 PIkINT&OU22 NEGATIVE*,U22
20880 STOP
20590 39 U2aSQRT(U22)*JSIGN
20900 DDN.U20R3402*AACK*I )*DDI

V 20910 DMuON.DON
20920 WWOWW+P3I.*DDM/(G3*R3491)
20925C
20930 500 CONTINUE
20940 P39 P 39#(CG -1.*)owwV3
20950 RHl3@wRHO3O.Dm/V3
20960 99 CONTINUE
20970 TOST
20980 P sP30-oF
20982 IF(TIME.GE.IC)L3-.IHtUE.
20983 RETURN
20984 9 RaTIMEofT0 S RR.1.0-k
20985 PD*PDG*RR*RROEXP(-2.0.R)
20986 PSoPS@ORR*EXPC-R)
20987 P3;PS*PDO*(AFRONT-0.4*ASIDE)
209 90 999 RETURN
21020 END
30000 SUBROUTINE RESIST(ENTRY)
30010C 0 THIS SUBROUTINE DETERMINES THE RESISTANCE FUNCTION*
3002Cct TRANSFORMATION FAC7OkS. AND REACTION COEFFICIENTS FOR
30030C2 A REINFORCED CONCRETE FLAT SLAB
30040OC
30050 COMMON KINC.LDTYPE.K(RF.XRANDTIMEI.YCIOO).Q.QUYU.YFAIL.
30052. ZLSHSFDY.AREA.ZMASS.ZKLN.VSI.VS2.PSO.PPO.PR&PEXT.?C.TC.T0.
30054+ PO.DELAY#S
30070 COMPON /SHEAR/ ISHEARsJS34EAR&VSH&.AR#MEP9B
30080 REAL N*IG*MU(4)*ICRC4)*IC&IAVG*KE
30090 DIMENSION AS(4)*APSCA)*D(4).DP(4)
30100C
30110 GlTICa.500&45l#IENTRY
30120C
30130C * ENTRY 1. INPUT AND ECHO SLAB AND RZINFORCEMENT PROPERTIES
30140 4 PRINT 600
30350 READ*ZLS*C2*HS#FPC*FDY.ZLDsHD
30160 FDCaI.25*FPC
30310 EC*57619.0.SQRTCFPC)
30380 ESs29E6
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PROGRAM FLAT (CONTINUED)

30190 AREAzZLS*ZLS-CftSC2
30200 ECKIPsEC/1000.0 S IESKIP-ES/1000.0
30210 PRINT 670
30220 00 8 153.4
30230 PRINT 610.1
30240 8 REAO.AS(3).D(I).APS(I)#DP(I)
30242 PRINT 720
30244 READ.ISNE4R
30250 PRINT 711
30260 READvMEM8
30270 IF(MENS.I:Q.0)GOTO 15
30280 PRINT 706
30290 REAO.ASCS
30300 ASCSoASCS/ 32.0
30310C
30320C * DETERMINE PROPERTIES INDEPENDENT OF FOJY*
30330 25 NwES/EC

*30340 ZMIASS=15O.0*AR&.A*HSI4(is0.037es.0)
30350 PRINT 620.ZLSC2.HS.FPC.FDC.LCKIP.FDY.ESKIP.ZLD.HD)
30360 PRINT 630
30310 Of 110 1.1.4
30380 PuASCI)/(12.0*D(1)) S PPeAPS(I)/(1220*DCI))
30390 PRINT 640.IeASCI),P.D(I).APSCI).PP.DPCI)
30400C * CHANGE UNITS OF REINFGRCEMENT FROM SQ IN./FT 70 SO IN./IN.
30430 ASCI)SASII)i'12.0 S APS(1)aAPS(I)/32.0
30420 110 CONTINUE
30430 1GUNS**313t2'(N-3)*(ASCI).(D(I)-HSf2)0.2.APS(I).(HS,2-DP(I)),.2)
30460 RETURN
30470C
30480C * ENTRY 2. DETERM4INE WALL PROPERTIES DEPENDENT ON FOY
30490 45 CALL MOMENT(FD)C&FDY.ES.N.0o.3.0AS.APS.DDP.M4U.ICR.IC)
30500 SUMWDNU(I )*MU(2)+MU(3)-%IU(4)
30510 IAV~oO.S.(IG*ICRCI*)
30520C
30530C * DETERMINE RESISTANCE CURVE FOR SLAB
30540 GUS4.0*(ZLS'C2)*SURM1P.ZLSOAREA)
30550 KEaIS9.0.EC.IAVG'4(ZLS-O.S*C2).*4
30560 YUmGU/KE
30570 Ylm999.9
30590 YFAILsYU*O.3/CAS(3 )/O(I))
30600 IF'YFAIL.GT.30.0.YU)YFAIL.30.OOYU
3C610 IF(MEMB.NE.3009Tf 2S
30620C 0 TENSILE MEMBRlANE SEH4AVIOR*
30630 20 TS&ASCSOFDY V

30640 YToGUOZLS*ZLS/(20.25*TS)
30642 QTsQU
30644 IFC(YT.LE.YFAIL)GSTG 22
30646 YTsYFAIL
30648 QTu2O.Eo5*YT*TSt(ZLS*ZLS)
30650 22 IFCYFAlL.LT.0.I5OZLS)YFAILwO. *ZLS
30660 OFAILsO.osseG.25.TS/ZLS
30670C
30660C 0 ADJUST L$AD-DEFLECTION CURVE FOR SLAB DEAD LIOA
30690 25 QDLUSIO*0*H/13728.0
30100 YDLuQDLoKE
30710 GUuQU-QDLS OT&OT-QDLS QFAILuQFAIL-ODL
30720 YUwYU-YDLS YTuYT-YDLS YFAIL*YFAIL-YDL
30730 IF(KRAND.NE. I)PRINT 633*GZL*YDL
307 40C
3075SOC OUTPUT LOAD-DEFLECT ION CURVE
30760 IF(KRAND.EQ.3)GTOT 335
30770 PRINT 650
30780 C?~E.)GOT@ 332
30790 PRINT 660*QU.YU.QU#YFAIL
30800 GOT$ 33S
30805 332 lF(QT.NE.QU)GOTO 333
30810 PRINT 660*QU#YU*Q1.YT#QFAIL&YFAIL
30832 GCT& 335
306!4 333 PRINT 660.QU.YU.OUDYT.QT.YTDGFAIL*,rAIL
30820 335 CONTINUE
30822C
30624C 0 CALCULATE MINIMUM SHEAR RESISTANCE
30826 VPSo3.O0SQRT(FPC)
30828 bdaCg+0(4)
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30830 QSHR3.4.C*80*C'4S4HUfleVPSd'CZLSAZLS-80eB80
30632 BOWZLD*CDC4)-HD)
30834 QSI4R2Sa.-0Be.HS*VPS., CZLS4ZLS-88*BO)
30836 VBSs2.0.SQRI(FOC)
30838 QSI4R3.HS.VBS/(0.5*(ZLS-C2)-D(3))
30340 QSI4EARuQSHRl
30641 IF(KRAND:NE.3 ,)PRINT 95?.OSHRI.OSNR2.QSHk3
30 842 IF( QSRR2 LI .QHEAR) SHEARuQSHR2
30844 IF (QSNN3.Ll- b~~ )QSHEARuQSNR3
30046 QSHEAR-0SHEAR-QDL
30650 IF (3RANLI.NE.3I)PRIN'I 695*QSHEAk
30852 VSHlEARuOSN9KA&ARIA00o0 5
30860 RETURN
30870CC
30880C o ENTRY 3. DETERMINE THE RESISTANCE AS A FUNC71ON OFl '1(I)
30885 5O0 IF(JSHEAR.EQ.3 lOTOT 520
30890 IF(Y1I.GT.YU)GOTO 510
30900CC
30910C ELASTIC RANGE
30920 Q.YCI)OKE
30930 Z3(LMoC.64
".?94", VSluC.04 S VS2wO.21
3095v~ RETURN
30960CC
30970C PLASTIC RANGE
30960 510 IF(Y(t).6T.YFAIL)GOTO 530
30990 ZKLM27.0/12.0
31000 VS3I1.0/Zk8.0 S VS2.6.0/28.0
31010 IF(Ytd1.GT.YT)GeTe 520
31020 QnQU
31030 RETURN
31040CC
31050C TENSILE MEMBRANE RANGE
31060 520 QuQT.(Y(I)-YT).CQFAIL-QT)/(YFAIL-YT)
33070 RETURN
31050C
31090C FAILURE (SET RESIbIANCE 79 VERY SMALL VALUE)
31100 530 QUIE-11
31110 RETURN
331120C
31130 600 FORMAT/.0INPUT LS&Ce.l -PC.FIJY*LO.HUO*t)
311340 610 FORMATCOINPUT ASmDsA'!.-.. FOR SECTION0*.12.9)
31150 620 FORMATC.4ePROPERTIES OF R.#C FLAT SLAB OR PLATE*./
33160+ LS .F63*IN. C2 a*.F6.1.. IN.O,6X.*HS as*
31170. F6.1.*0 IN.**.*** F'C 80,F7.1#0 PSI FCC u**F7.lp
31380. * PSI**5X.SEC a*,F7.1,* KSIe*.*'* FDY 2**Fg*.p* PSI**
33190+ 3X**ES w**.F8.3. KSI*.,.* LD o**F6.3.* IN. 3RD 8*OF6.I.

33200 630 FORMAT(t*REINFORCEMENT VALUES*/* SECTION AS C?)'.
33210+ 9X&.D*&8X*0A'S CP')*s8XeD'*./.*8X~s(SQ IN./fFTS.30X#
31220# *(IN.) ýSM IN./FT)**3CXo*(IN.9)*
31230 633 FORMAT(/*QDL u*.F6.2.* PSI YUL ao*FR.2#* IN.*)
33240 640 FORMATCIS.F3 3.4&' (o.F6i.4m*)$sF9.3#FIO.4,* (o.F6.4&*)*j.F9.3)
33250 650 F~ tNAT(/*L@A0-DEFLECTI@N CURVE*o.#s4Xs*Q (PSI) Y (IN.)*)
31260 660 FOR"AT(F9.2*F32.4)
33270 670 FORMAT(IH
31300 695 FORMAT(/*QSHFAR ne.F9.2.* PSI*)
313330 706 FORMAT(I*INPUT CONTINUOUS REINFORCEMENT (SQ IN./FT)O,.)
31320 711 FORMAT(/OIS TENSILE MEMBkANE TO BE INCLUDED Os
33330. *t0sNOlI1YES)**l)
31335 720 FGRMAT(ISIS SHEAR FAILURE TO BE CONSIDERED*#
33336* 5 0wNUII.YES)&*t)
33338 957 FURMAT(/OQSNR3 m**.F0.3./.*QSHR2 ue.FIO.3s/.*QSHR3 80#F10.3)
33340 END
35000 SUBROUTINE MOMENT(FDC.FDY.ES.N.PV.Is.AS.APS.C.0P,MU. ICR. IC)
35010C THIS SUBROUTINE DETERMINES THE ULTIMATE MOMENT CAPACITY AND
35020C CRACKED MOMENT OF INERTIA FON REQUIRED SECTIONS
35040 REAL X3.N2.K3.KUD.N.IC.ICTOT.*%UC4).ICR(4).AS(4).APS(4).D(4).DP(4)
35050CC
35060CS DETERMINE VALUES OF CONCRETE PARAMETERS

X 36070 45 K3.0.94-FDC/26E3
35080 K2uO.S0-FDC/'8E4
35090 K3.(3900.0*0.3S*FDC)/(3E3.0.62*FDC-FDCCFDCV#26E3)
35100 EPS,.s0.C04*FDC/65ES
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35:60C: : DETERMINE ULTIMATE,"MOMENT CAPACITY AND CRACKED
35 70C: MOACENT OF INERTIA FIR REQUIRED SECTIONS

35190C
35200 1I8O3 ICT@Two
35210 DO 170 1.3.4
35215 MtJ(I)U
35220 IF(AS(I).ZQ.068T0@ 170
35230 IIuII.I
35240C* ALL PROPERTIES ARE COMPUTED FOR A WIDTH 8
35250 TENSmAS CI)*FDY*PV
35260 IF(APSCI).LE.0)GSTO 150

35260Cs WALL HAS COMPRESSION REINFORCEMENTA
35290 C9.KI*K3*FDC*8*DP(I)
35300 TERMOIu0.S*(TENS/APS I ).ESeEPSC)
35310 TERM2uES*EP`SC*(TENS-C)/APS( I)
3532OCC DETERMINE LOCATION OF NEUTRAL AXIS
35330 IF(TENS.LC.C)G@Tf 140
35340C
35350CC MUD *D
35360 FPSsTERtM3 K3*FDCI'2.0-SSRT(CTERMI 'K3*FDC/2.0)*02
35370. -(TERtM2*E3*EP3C*K34FDC))
35380CC F5S MUST BE -u FDY
35390 IF(PFPS.LT.FnY)6OTf 130
35400 FPS*FDY
35410 130 TPSeAPSCI)*(FPS-K3*FDC)
35420 KUDs(TEN-TPS).(K3 *K3*FDC*B)
35430 M4U(I).(TENS-TPS)*CD(I)-X24KUD).TPS*C1)CI)-DP(2))
35440 ICR(I)aBSKUD*e3/3.O4N4AS(I)*(D(I)-KUD)**2
35450. *CN-3)*APS(I)*CKUD-DP(4))**2
35460 GOT$ 352
35470CC
35480CS %(UD 4 D
35490 140 FPSU-TERNI .SQRT(TERMI '*2-TER14e)
35500CC FIS MUST BE qs FDY
35510 IFCFPS.LT.FIDY)GOTO 340
35520 FPS*FDY
35530 145 TERM3sTENS+APSCI)v7PS
35540 XUDeTCRM3/(KI'X3$FDC*8))
35550 MJ(I)UTERM3*(DCI)-M(2*kUD)-APSCI)*FPS*(DCI)-DP(1))
35560 ICRCI.8.KXUD..3/3.N.AS(I)*(D(I)-KUD)0.2.N.APS(:)*(DP(I)-XUD)**2
35510 GUTS 352
35560C
35590CC WALL HAS NO COMPRESSION REINFORCEMENT
35600 150 KUDsTtNS/CKl*K3*FDC*B)
35630 MU(I)wTENSS*(D(I)-K2*KUjD)
35620 ICR(I)aB*KUDoeo'/3.0.NeAS(I)*(DCI)-kUD),.2
35630CC
35640 352 ICTGT*ICTDT*ICM(I)
35650 170 CONTINUE
35660CC
3567OCC DETERMINE AVERAGE CRACKED MOMENT Of INERTIA
35680 175 ICuICTOT/11
35690 RETURN
35700 END
70000 SUIROUTINE RANDOM CIENTRY)
70010C THIS SUBROUTINE INPL MEAN AND STANDARD DEVIATIONS FOR RANDOM
70020C VARIABLES, GENERATI 'NOOK VALUESI AND CONTROLS REQUIRED
70030C NUMBER OF CASES TO t NJ AND OUTPUTS FINAL RESULTS AND SUMMARY
70040CC
700S0 COMMON KINC.LDTYPE.KRF.NRAND.TI"E.II.YCIOO).Q.QU.YU.YFAIL*
70052. ZLSHS.FDY.AREA.ZM4ASS.ZKLM.*VS31V52.PSO.PDO.PR.PEXT.PCTC.TO*
70054. POsoELYoS
70070 COMMON i'SNEAR/ ISNEAR*JSNEAR*VSNEAR&,MLMO
70010 COMMON /RAND/ TIMEC
70090 DIMENSION CH125(7)vCNI97S(7)*TDIST(7)
70300CC
70310C VALUES FOR 97.52 (Fml9*24#29*34#39#44#49)
70320 DATA CNI8S/.4638..5167j,.5533..5825,.6065..6267..644C/
70130 DATA CH197Si'3.7295.I .6408*.3.566,I.5e84.I.4903,3.4591e3.43313
70340 DATA TOISTe2.093.2.064.2.045.2.032.2.092.2.016.2.010,
7013 0C
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70160 63TO(5.b0&70)#IENTRY
70170 5 XDUNMVYsAPORMI(-I.0,0.0I.0)
701FOC INITIALIZE RANDOM NUMBER GE.NERATOR
70190 PRINT*/*$INPUT NRANDs#
70200 READ.NRAND
70210 DO 47 ImI&NeANU
70220 XDUMMY-XNSRM2 (0.00O.O*I .0)
70230 47 CON7INUE
70240 INDEX-O$S SPSO-os ss5P-0
70250 ICNECK820
70260C
70270C INPUT MEAN AND STANDARD DkVIATION FOR HANOSM VARIABLES
70275 IF(KRF.LQ.0)GST7 30
70260 PRINT 87
7029L READ.SMEANs 55D
70*10C kEINFGRCED CONCRETE WALLS
70420 30 PRINT 86
70430 READ&FDYNEAN#FDYSD
70440 IF(KRF.EQ.I)PRINT 96

70445 IF(KRF.E.0)PRINT 97

70450 RETURN
70460C
70470C GENERATE RANDOM VALUES
70570 50 FDfoXNA#•R(0.0FDYMEAN.F['YSD)
70580 IFCFDY.LE.0)GOTO bO
70565 IFCKRF.L.QO)6TO 65
70590 60 SaXNIRNICO.OSNEAN.SSD)
70600 IF(S.LE.0)GOTe 60
70610 65 INDEX=INDEX*l
70620 RETURN
70630C SUM VALUES IF PSI AND PS6**2 FOk USE IN STATISTICAL ANALYSIS
70640 70 SPSO&SPSO*PS@
70650 SSPSO-SSPSO.PSD*PSG
70660C
70670C OUTPUT FINAL RESULTS
70730 76 IFCKRF.EQ.I)PRINT 92*FDY,S*PSG.TIlEC
70735 IFCKRF.EQ.0)PRINT 90*FDY#PSOTIMEC
70737 IF.JSHEAR*EG*I)PRINT 'I:
70738 IF(JSNEAR.NE-I)PRINT 120
70740 80 IF(INDEX.LT.ICHECK)RETURN
70750C
70760C DETERMINE MEAN. STANDARD DEVIATION. AND STANDARD ERROR FIR PSO
70770 ZNeUINDEX
70780 ZMEANeSPSOIZNR
70790 SDuSQRT((SSPS@-ZNSOZNEAN*ZMEAN)/ZNO)
70800 STDERRwSD/(SGRl(ZNO-l))
70810C CHECK IF NAXIMUM 9F 50 PSO SAMPLES OBTAINED
70620 IF(INDEX.EQ.50)GOTO 62
70830C CHECK IF 952 CONFIDENCE INTERVAL FOR MEAN PS VALUE IS
70640 IF(STDEkk*TDISTCCINDEX-15),5)/ZHEAN.GT.0.10)6OTO 61
70850C
70860C CONFIDENCE INTERVAL IS WIT4IN 102 - DETERMINE UPPER LIMIT OF
70870C 952 CONFIDENCE INTERVAL FIR STANDARD DEVIATION
70880C PROBABILITY VALUE AND ITS 952 CONFIDENCE INTERVAL UPPER LIMIT
70690 62 SDUuSDOICSQRT(CHI25((INDEX-15)/5)))
70900C CHECK IF MAXIMUM IF 50 PSI SAMPLES OBTAINED
10910 IF(INDEX.EG.50)GSTO 53
70920C CHECK IF UPPER VALUE OF 952 CONFIDENCE INTERVAL FOR STANDARD

70930C DEVIATION IS WITHIN 0.10MEAN OF THE STANDARD DEVIATION
70940 IFC((SDU-SD)/ZMEAN).GT.0.10)GOTO 61

70950C
70960C 951 CONFIDENCE INTERVAL IS WITHIN 101 FOR BOTH MEAN AND 901
70970C PROBABILITY VALUE -- THEREFORE SUFFICIENT SAMPLES OBTAINED

70980C DETERMINE 951 CONFIDENCE INTERVALS FOR MEAN. STANDARD DEVIATION

70990s
71000C AND IOA AND 902 PROBABILIa, VALUES
71010 53 ZMEANLuZMEAN-STDERR*TDIST((INDEX-I5)/5)
71020 ZNEANUaZ"EANGSTDERR*TDISTC(INDEX-IS)1S)
71030 SDLuSDOCSQRT(•HI975((INDEX-I5),S)))
71040 PIO*ZMEAN-1.2642SD
71050 PIOLmZMEAN-I.282*SDU
71060 PIOU&ZMEAN-I.28B*SDL

71070 P9OuZMEAN+l.282*SD
71080 P9OLOZMEANI..282*SDL
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71090 P9OSZMEAN.2 .282*50
72100 F9'UsZMEAN.2 .282.SDU
72'110 P9OtJ.ZNEAN.2 .262*SDU

71130C OUTPUT STATISTICAL PARAi4LTERS OF INCIPIENT COLLAPSE PRESSURE
72240 PRINT 100.ZMEAN.Z?4EAN' ZMLEANUeS0.SOL.SDU*P20.PI0L.P20Us
72 250. P90.P9OL*P9OU
71260 PRIN4T 105*INDEX.STDERR
71270 GOTC 999

71190C 952 CONFIDENCE INTERVAL IS NOT WITHIN 10% FIR BOTH MEAN AND 90
712008$
71210C VALUES -- THEREFORE. OB7AIN b ADUIlIOWAL SAMPLES
72220 62 ICNECK.ICHECX(.5
71230 RETURN
71240C
72270 86 F'IRMATC/*INPUT "EA" AND STANDARD DEVIATION FOR FDY*,t)
71280 67 FORMAT(b.INPUT MEAN AND STANDARD DEVIATION FOR Seot)
71290 90 FORMAT(F9.IF20.2.F14.3#f)
72320 92 TIRNAT(F*.21PF11.P.FI0.2.F24.3.w)
71350 96 FORMATCU,'.s5X..FDY.,9X.*53*.fX.*PSS.,6X..CILLAPSL TIME*.)
72355 97 FORMAT (//#*;aX.FDY.9X.*PSS., A4X, .COLLAPbE 7 2MNL*)
72360 200 FRMATC// . I I X#0TA IST CL ?OPERTIES OF INCIPIENT PSI..
71370+ -'/#39X.*952 CONFIDENCELNTS.7*IN.2,
72390. *VALUE LOWER UPPER*.//*O NEAN*eF29.2&
72390. eF22.2ei'/.. STANDARD DEVIATION$&F25.2#2Fl2.2.1/.
72*00. * $ 01 PROBABILITY VALUES.3F22.2.4/..
72410. * 901 PROBAbILIT7' VALUEe.3FI222)
12420 10S FORATCIJfs5XssNUNIER OF OBSERVATIONS ý#13#.i.bX&

72430. *STANDARDO ERROR 0*.F5.2)
72440 220 F@RPRAT(5Xv*-SHEAk FAILuREi)O
71445 120 FORMAT(* *)
71450 990p STOPS END
72460 FUNCTION XNOkN2'X#A#B)
71470 IF(X)10,20*20
71460 20 XOSRANF(-2.0)
72490 20 XluRANF(W.0)
71500 X2URANF(O.0)
71510 YsSQkTC-2.0.ALIGCXI)).CCOS(6.2B31S4.X2))
71520 XNORM2.A.YsB
IWO? RETURN
71540 END
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N,' "M ENC 0lV,1111101:

A-,l Cli I'", Of IC ionl2 , I I ill, Ph Lateral stntic soil pressure, psf

',l l . ' nll siti Il re infiorte-'d con- 1)r Reflected ovurpressure, psi

p,, Peak incident overpressure, psi
,Xr.'*a ~l" WIII(I(OW, SC! I'i-

PT Total lateral load acting on wall, lb
(I c ross sect i o n, ill. P V To tal v ert ica l fo rce per unit w id th ,

",(I th ol w%1l between edge ol door open- lb/in.
in". anI aroaway support wall, in.

q Unit resistance for uniformly loaded
D)i-t.anctv, from compressive face of ruin- member, psi
I rc.:od ci nc' ret e s•la} to ccii t roJ ( ol S Clearing distance, ft
t'n.n i o0I S t el, in.

Compressiv, strength ot 6- by 12-in. t'. Clearing time, front face, see

(:oiicret . cylind1 ,r, p,;1 t' Duration of positive overpressure, sec

I)ynal mi c compressive strength of concrete, t. Thickness of wall, in.

I''i V Total shear per unit width, lb/in.

Dynamlc yiuld strength of reinforcing (V,), Total shear capacity per unit width
SteeCl, P at support, lb/in.

tUliimatc compressive strength of masonry (v,). Unit shear capacity per unit width at
unit wall, psi support, psi

Modultus of rupture, psi W Weapon yield

Static yield strength of reinforcing Unit weight, pcf

steel, psi
"" Unit weight of soil, pcf

Soil depth, ft
Lateral soil coefficient •Coefficient of flexure

Span length, in.

Horizontal length (width) of wall, in.

Vertical length (height) of wall, in.

Bending moment per unit width, in.-lb/in.

Ultimate moment capacity per unit width,
i,,. -lb/in.

stuel ratio, tension steel

).) Unit prressure exerted against any sur-

lace varying with time, psi
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