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Example 13-6. ,Compulc‘ the embedment depth of the sheetpiling shown in Fig.

E13-6a. Use the free-earth method.

Given data: ¢=¢ =30° d = 20° c=0
3=0105kef 3 = 0066 kef
Solution
Step 1. Compute earth-pressure coefficients:
K.=K,=0297  Table 11-1
K,=K,=610  Table 11-2
G. = YK’ = 0.066(6.10 — 0.297) = 0.38

FIGURE E13-6 0.5 ksf 0.15 ksl
) T
7 W = 0.105 : .
Y o sp te=30° o) '(1).2 kips
4 loxh oW 0.40 ks
N ¥ =0066 S
- :
2 - .\
z o 8.8 kips
5 — 4.7 kips
Drcdgc7 (1 0. y
line % 0.9
) sl |7~ :
0
% *
/// '—R;’—>
1/
(a)
! Step 2. Find R, and j, refer to Fig. E13-6b: 4
S P, = 8(0.5)(0.297) = 1.2kips Py = 8(0.105)(0. 297)4) = 10 kips
P, = 22(0.40) = 8.8 kips P, = 22(0.066)(0.297)(11) = 4.7 kips
083 0383
pe = 0.83 ksf C gl @ Ao
P \ ¢ X Bb 137

Ps = 0.83(2.2)(0.5) = 0.9 kip
Y P=R,=Pi+P,+P;+Ps+Ps
Ro=12+10+ 88+ 4.7 + 09 = 16.6 kips
Find 7 by summing moments about point O:
16.65; = ;222(298 2) + 1.0(26.9) + 8.8(13.2) + 4.7(9.5) + 0.9(1.5)

) ¥, =——= 134
¥ 166 13.4 ft from point O

§ =322~ 134 — 4 = 14.8 ft from anchor rod
Step 3. Compute cocfficients for Eq. (13-4):

3(hs + @) =326+ 2.2) =

6R,i _ 6(16.6)(14.8)
G 038

= 3879.2




He

“'Step 4. Compute X and D:
2X3 4+ 846X2 - 38792 =0
X34423X%=19396

Trial using a programmable calculator:

D ¢ X3 423x? = 1939.6

6 216 15228 =1738.8
6.5 215 17812 = 20622
64 262 17326 = 1995

" Use - X=63

D=63+22=85ft
Ar this point no factor has been applied or SF = 1.0,
Step 5. Find anchor-rod force.

G:X? . 0.38(6.3)°
2

R, 3

= 7.5 kips

and Yy Fy=0
Pu+R,—R,=0 .
P, =166 - 7.5 = 9.1 kips
Step 6. Sum moment; about anthor rod to check statics:
' JRs—~ YR, =0
Y =hy+a+067X =26+22+0.67(6.3) =324t
16.6(14.8) — 32.4(7.;) =2457-243=0 OK.
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Steel sheetpiling sections produced in the United Statest .

-1

Section - Moment of
Depth  Driving . modulust  inertia
d distance, weight per pile, per pile,
- Section in in bfe A i in*
index mm mm KN/m kN/m* m®x10" m®x10-¢
0.60in (15 mm) PZ40 16.1 19.69 656 400 = 996 8054
410 500 0.96 191 1.632 335.23
| PZ35 149 22.64 66.0 350 91.4- 681.5
d - \050in(127mm) 380 575 096 167 1.498 283.7
L 0.60in
i J
[}
0.375 in (10 mm), PZ27 12 18 405 270 453 2763
: ' 305 460 05 129 0742 1150
I : ' pzn2 9 22 403 220 331 154.7
d 0.375in (10 mm) ] o230 560 0.59 1.05 0.542 64.39
l 0.375in (10 mm) - Tw=J1
0.50 in (12.7 mm) PS31 -« 19.69 509 310 33 53
Kahat 500 0.75 1.48 0.054 2206
040in (10mm) PS8 — 19.69 asr 218 33 53
= 500 0.66 131 0.054 2.206
0.375in (10 mm) PSA23 + 16.00 307 230 32 55
405 045 110 0.052 2.290

t These scctions are now only available [rom Bethiehem Steel Corporation.
Steel grades: A328 with F, = 39 ksi (270 MPa)

A572 with F, = 50 and 60 ksi (345 and 415 MPa)

A650 with F, = 30 ksi (345 M Pa) for marine environments
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NBELC = 37 node %ﬂé‘lﬁ‘wﬁn dredge line
NNZP = SWM7uBaveniuaind P §1ﬁtﬁﬁﬁu§ué
NLC = W loading condition
IMET = whatll 1. awdwmia ST, 2. awmimnisg FPs.
NCYC = ﬁ1u1u1an§q§mﬁﬁaqnwsﬂﬁﬁwuﬂm
NRC = 3 soil spring ﬁﬂ‘i’mﬁh
NONLIN = iflun19 SWITCH val%usanvsl 19867 SOIL DEFLCTION > XMAX
IAR = NO OF ANCHOR ROD SPRING
NZX = NUMBER OF KNOWN DISPLACEMENT
IPRESS = NODE PRESSURE asilauilih
E = MODULUS OF ELASTICITY ©a$ SHEET PILE
XMAX = @1 LINEAR SOIL DEFORMATION &4&a
REDFAC = FACIOR 31iflunn7acén SOIL SPRING T9wéiu DREDGE LINE
jin'l#en 1.0,0.9,0.8 “@4
DEMB = @1 EMBEDMENT 3ubui i lunqsaanuuu
CONV = @1 CONVERGENCE FACTOR S wuTas | ARau 35S DREDGE
LINE $inlHen 0.01 Wa 10.00025 u.)
DEPINC = \ia EMBEDMENT liiilseus 3@\l EMBEDMENT \vinffu DEPINC
9 1 T8y sfla NCYC > 1 iwﬁqskﬁuﬁm W3nLuaT)
Wenisindiu 1 ue w3s 0.3 §. §wTu ANCHOR SHEET PILE
uasiinfiy 2 e %32 0.6 %. #W¥U CANTILEVER SHEET PILE
XI = MOMENT OF INERTIA
BSHP = WIDTH OF SHEET-PILE (¥ 1 ua wda 1 uo)
AS,BS,EXPO = @1 K_ FouAasAmAN
K, = A_ +B_ % Z %k EXPO
HLI3 = dﬂﬂ?ﬂugqnaqudaz§uﬁqu
PRESSCI] = @wsedududl node 6
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PROGRAM SHEETPI;
USES CRT,PRINTER ;

TYPE

STF = ARRAY [1..400]1 OF REAL;

PRES = ARRAY[1..80,1..41 OF REAL ;
ARRAY[1..30,1..4] OF INTEGER ;

NPDATA
EADATA

DATA

CONST TITLE

VAR
ACT
NPE

I

ARRAY[1..311 OF REAL;

"KING MONGKUT INSTITUE OF TECHNOLOGY LADKRABANG ’;

INTEGER 3
NFDATA 3
SUMP : ARRAYLC1..41 OF REALj

XINER, H, PRESS, SPRNG,SK : DATA;
STIFF : SIF 3

P, PSAVE

ESATS
EASAT
NODAR

ARSPG
ARRAYL1..4,1..2] OF REAL
ARRAY[1..2,1..2]1 OF REAL

EA

ES
ESAT

: ARRAY[1..2,1..4] OF REAL

: PRESS

ARRAY [1..30,1..8]1 OF REAL ;

EADATAS

ARRAY [1..53 OF INTEGER

ARRAY [1..51 OF REAL ;

XHOLD : REAL;

UT1,UT2,UT3,UT4,UTS : STRINGLA]
JTSOIL,M,NABOV,NBELO,NP,NM : INTEGER 3

.
]

s
L]

ARRAY[1..4,1..4] OF REAL 3

-

w-04

NNZP;NLC,ITYPE,NCYC,NRC,NONLIN,IAR,NZX,fPRESS,IMET : INTEGER;

E, XMAX, REDFAC, DEMB, CONV, DEPINC, XI,BSHP : REAL 3

AS,BS,EXPO : REAL;

NMP1,1,J,K, ISIZE, ICOUN, LCOUN, JCOUN : INTEGER;

LABEL 0040, 0050,0080,0100;.
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BEGIN (#MAIN¥)

CLRSCR;

GOTOXY(5,5)3

WRITE(® s
WRITELN(’ ')

GOTOXY(14,4) 5

WRITELN(*KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG )3
WRITELN;

WRITELN{’ FACULTY OF ENGINEERING ')
WRITELN;

WRITE(' DEPARTMENT OF CONSTRUCTION TECHN');
WRITELN(’OLOGY ’)$3 WRITELN; WRITELN;

WRITELN(’ SPECIAL PROJECT ’);
WRITELN;

WRITE(? BACHELOR OF ENGINEERING (CONSTRUCTION *)3
WRITELN( *ENGINEERING) *); WRITELN; WRITELN;

WRITE(® BY PHUMPHONG RUCHASAP CODE ’);
WRI;'ELN(’29.1914 ')s  WRITELN;

WRITELN(’ DATE : 28 /3 /90 ’);
WRITELN; WRITELN; WRITELN; GOTOXY({(20,23);

WRITELN(’=== PRESS ANY KEY TO CONTI ot 2L

WRITE(’ ")
WRITELN(’ === === s

REPEAT UNTIL KEYPRESSED ; CLRSCR ; HEAD;

GOTOXY(5,8) 3

WRITE(’ENTER TOTAL NUMBER OF SEGMENT (NODE) ABOVE DREDGE ')
WRITE(’LINE ’); GOTOXY(61,8); READLN(NABOV); WRITELN;
GOTOXY(5,9)

WRITE(*ENTER TOTAL NUMBER OF NODE UNDER DREDGE LINE ’);
GOTOXY(62,9); READLN(NBELO);
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M := NABOV + NBELO + 1 3
NP := 2 % M 3
NM := M - 1 ; GOTOXY(5,10);
WRITE (’ENTER' NUMBER OF NON-ZERO P-MATRIX ENTRIES TO READ IN ');
GOTOXY(62,10) 3
READLN(NNZP} GOTOXY (5, 11) ;
WRITE(’ENTER NUMBER OF LOADING CONDITIONS *);
(% DEFAULT := 1 %) GOTOXY(82,11);
READLN(NLC) ; GOTOXY(5,12);
WRITE(*MAXIMUM NUMBER OF ITERATION ALLOWED ,NCYC = 7);
GOTOXY(62,12); READLN(NCYC) ;
(k FOR SHEET PILE WALL DEFAULT ITYPE := 1 %)

ITYPE := 0 5 GOTOXY(5,13);
WRITE(’ CORRECT NODE SOIL SPRING NRC,ENTER NRC = ’);
GOTOXY(62,13); READLN(NRC);
JTSOIL := NABOV + 1 3GOTOKY(5,14)3
WRITE(’FOR SWITCH TO RECYCLE IF SOIL DEFL > XMAX, NONLIN = ’);
GOTOXY (62, 14) ; READLN (NONLIN) ; GOTOXY (5, 15) 3
WRITELN(’NO OF ANCHOR ROD SPRINGS TO READ-ALSO IDENTIFIES’);
WRITE(’  PROBLEM AS ANCHORED PILE WALL WHEN IAR > O,ENTER ");
WRITEL(’IAR = *); GOTOXY(62,16) sREADLN(IAR);GOTOXY(5,17) 3
WRITE(’ENTER NUMBER OF KNOWN DISPLACEMENT ,NZX = )3
GOTOXY (62, 17) ;READLN(NZX) 3
IPRESS := NABOV + 2 ;
GOTOXY (5, 18) ;WRITELN( * IPRESS = ’,IPRESS);
WRITELN(®  ENTER 1 FOR UNIT M. , KN ,KN-M,KPA,KN/M *);
WRITE(* OR 2 FOR UNIT FT.,KIPS,K-FT,KSF,K/FT *);
GOTOXY (62, 20) ;READLN( IMET) ;
CASE IMET OF

1 : BEGIN

UT1 := ’M.’; UTZ := 'KN.” ; UT3 := ’KN-M’ ;
UT4 := *KPA’; UT5 := 'KN/M’;

-

’



2 : BEGIN

UT1 := 'FT.’; UT2 := ’KIPS’; UI3 := ’K-FI’;

UT4 := ’KSF’; UT5 := ’K/FT’;

END;
END;
GOTOXY(5,21) sWRITE('UNIT USES = *,UT1,’ °,UTZ,’ °,UT3);
WRITELN(® ’,UT4,’ ’,UT5 ); GOTOXY(20,23);
WRITELN{( === PRESS ANY KEY TO CONTINUE ===’);
REPEAT UNTIL KEYPRESSED ;
CLRSCR ; HEAD; GOTOXY(5,8)3
WRITE(’ENTER MODULS OF ELASTICITY OF SHEET PILE , ENTER : ’)3
GOTOXY(67,8); READLN(E); GOTOXY(5,9);
WRITE(’ENTER MAXIMUM LINEAR SOIL DEFORMATION ,ENTER : ’);
GOTOXY(68,9) s READLN(XMAX); GOTOXY(5,10);
WRITE(’ENTER FACTER TO REDUCE 1ST SOIL SPRING AT D.L. ,RED’);
WRITE(’FAC = 7); GOTOXY(88,10); READLN{(REDFAC); GOTOXY(5,11);
WRITE('ENTER DEPTH OF INITIAL EMBEDGEMENT BELOW D.L. , EN’)3
WRITEC’TER : *); GOTOXY(68,11); READLN(DEMB); GOTOXY(5,12)3
WRITE(’ENTER CONVERGENCE FACTOR FOR SHEET PILE DEFLS AT )3
WRITELN(’DREDGE LINE’); WRITEC’ )3
WRITE(, USALLY ABOUT 0.01 FT OR 0.00025 , PLEASE ENTER : )3
GOTOXY (68, 13) ; READLN(CONV) $GOTOXY (5, 14) 3
WRITELN(’ENTER INCREASEMENT OF EMBEDMENT WHEN NCYC > 1 )3
WRITE('  USE 0.3 M. FOR ANCHOR OR 0.6 M. FOR CANTILE’);
WRITELN(’ VER ’)3; WRITEC(’ )3
WRITE(’OR USE 1 FT. FOR ANCHOR OR 2 FT.FOR CANT. ENTER : ’);
GOTOXY (68, 16) sREADLN(DEPINC) ;GOTOXY (5, 17) 3
WRITE(’ENTER MOMENT OF INTERTIA/UNIT WIDTH ,PLEASE ENTER : ’)3
GOTOXY(68,17)3 READLN(XI); GOTOXY(5,18);
"WRITE(’ENTER WIDTH OF SHEET PILE , ENTER : ’);
GOTOXY(68,18) 3 READLN(BSHP); GOTOXY(20,25)3



WRITELN (’=== PRESS ANY KEY TO CONTINUE === ')}

REPEAT UNTIL KEYPRESSED ;3

CLRSCR ; HEAD; GOTOXY(5,8);

WRITELN(’ENTER K SPRING : ENTER AS,BS,EXPO 7);
GOTOXY(5,9); WRITE(’AS = ’); GOTOXY(13,8); READLN (AS);
GOTOXY(5,10)5 WRITE(’BS = ’); GOTOXY(14,10); READLN(BS);
GOTOXY(5,11)5 WRITE(’EXPO.= ’); GOTOXY(14,11); READLN(EXPO);
CLRSCR 3

IF ITYPE <= O THEN WRITELN(’SOLUTION FOR SHEET PILE WALL’)
ELSE WRITE(’BRACED WALL COMPUTATIONS FOLLOW ITYPE = ’);

WRITELN(ITYPE); WRITE(’® ’ys

WRITE(’NO OF NP = ’,NP:4,” NO OF MEMBER NM = ’,NM:3,’ ')s
WRITELN('NO OF NON-ZERO P, NNZP = ’,NNZP:3);

WRITE(’ NO LOAD CASES, NLC = ’,NLC:3,’ ’y;
WRITELN(’ NO OF ITERATIONS, NCYC = ’,NCYC:3);

WRITE(’ CORRECTED NODE SOIL SPRINGS NRC = ’,NRC:3);
WRITE(’ NODE’ ) ;

WRITELN(’SOIL STARTS ,JTSOIL = ’,JTSOIL :3);

WRITE(® NON-LINEAR, NONLIN = ’,NONLIN:3,’ ’ys
WRITELN({’® . NO OF ANCHO RODS, IAR = ',TIAR:3);
WRITELN(’ NO OF BOUNDARY CONDITIONS, NZX = ’,NZX:3);
WRITELN(’ NO OF NODE PRESSUR ENIRIES, IPRESS = ’,IPRESS:3);
(% ====== FOR PRINTER %)

IF ITYPE <= O THEN WRITELN(LST, ’SOLUTION FOR SHEET PILE WALL’)
ELSE WRITE(LST, ’BRACED WALL COMPUTATIONS FOLLOW ITYPE = ’);
WRITELN{(LST, ITYPE); WRITE(LST,’ o

WRITE(LST,’NO OF NP = *,NP:4,” NO OF MEMBER NM = *,NM:3,);"
WRITELN(LST,’ NO OF NON-ZERO P, NNZP = ’,NNZP:3);
WRITE(LST,’ NO LOAD CASES, NLC = ’,NLC:3,’ s
WRITELN(LST,’ NO OF ITERATIONS, NCYC = ’,NCYC:3):

A &



WRITE(LST,’ CORRECTED NODE SOIL SPRINGS NRC = ’,NRC:3);
WRITELN(LST,’ NODESOIL STARTS ,JTSOIL = ’,JTSOIL :3)3;
WRITE(LST,’ NON-LINEAR, NONLIN = ’,NONLIN:3,’ ’ys
WRITELN(LST,’ NO OF ANCHO RODS, IAR = ’,IAR:3);
WRITELN(LST,’ NO OF BOUNDARY CONDITIONS, NZX = ',NZX:3);
WRITE(LST,’ NO OF NODE PRESSUR ENTRIES, IPRESS = 'J;
WRITELN(IPRESS:3); WRITELN; WRITELN;

WRITELN(’ === PRESS ANY KEY TO CONTINUE === )3

REPEAT UNTIL KEYPRESSED;CLRSCR;
WRITELN( *MODULUS.OF ELASTICITY = ’,E:10:0,’ ’,UT4);
WRITELN(’MAX LINEAR SOIL DEFORM XMAX = ’,XMAX:7:3,’ ’,UT1};

WRITE(’SOIL MODULUS = ’,AS:8:3,7 + ’,BS:9:3, #Zkk’,EXPO:5:3);

WRITELN(® ’,UT5, ’#%%3%);

WRITELN(’DEPTH OF EMBED, DEMB = ’,DEMB:7:3);
WRITELN(’DEPTH INCREASEMENT = ',DEPINC:8:3," ’,UT1);
WRITELN{’WALL WIDTH, BSHP = ’,BSHP:5:2,UT1);
WRITELN(’DREDGE LINE REDUCT FACTOR, REDFAC = ’,REDFAC:5:2);

(¥====== FOR PRINTER ====%}
WRITELN(LST, *MODULUS OF ELASTICITY = ’,E:10:0,’ ’,UT4);

WRITELN(LST, *MAX LINEAR SOIL DEFORM XMAX = ', XMAX:T:3,” ?,UT1)s

w9

WRITE(LST, *SOIL MODULUS = ’,AS:8:3,’ + ’,BS:9:3, *¥Z4k’ ,EXPO:5:3) 3

WRITELN(LST,® ’,UT5, #%3%);

WRITELN(LST, *DEPTH OF EMBED, DEMB = ’,DEMB:7:3);
WRITELN(LST, *DEPTH INCREASEMENT = ’,DEPINC:6:3,’ ’,UT1)s
WRITELN(LST, *WALL WIDTH, BSHP = ’,BSHP:5:2,UT1);

i

WRITELN(LST, ’DREDGE LINE REDUCT FACTOR, REDFAC = * ,REDFAC:5:2);

WRITELN(’ === PRESSED ANY KEY TO CONTI ===")3
REPEAT UNTIL KEYPRESSED; CLRSCR;
ISIZE := NP¥43
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FOR I:= 1 TO NLC DO SUMPLI] := O3

ICOUN =1 3
LCOUN := O 3
JCOUN := H

0040 : INPUT{NM,JTSOIL, ICOUN, JCOUN, BSHP,XI,DEPINC,DDEMB) ;
IF JOOUN <= 1 THEN LOAD(NP,NLC,NNZP, IPRESS) ;
SPRING (NM, JTSOIL, IPRESS, JCOUN, NRC, IAR, BSHP, AS, BS, EXPO, REDFAC, XI) 5
0050 : BSTIF(ISIZE,NM,NP,E);
MODIF (NP, NM, NLC, NZX, JTSOIL, ICOUN, JCOUN) 3
WRITB(NP,NLC) ;
ACT := 4 3
SOLV1({STIFF,P,NP,NLC, ACT, ISIZE) ;
IF NCYC <= 1 THEN GOTO 0100 ;
IF ICOUN » 1 THEN GOTO 0080 ;
CONVER (NP, NLC, JTSOIL, JCOUN, CONV, DEMB, UT1) 5
IF (JCOUN > 1 AND (JCOUN <= NCYC)} THEN GOTO 403
IF NONLIN <= 0 THEN GOTO 100 ;
0080 : CHECK(NP,NM,JTSOIL, ICOUN, LCOUN, XMAX) 3
IF (ICOUN > 0) AND (ICOUN <= NCYC) THEN GOTC 50;
0100 : FORC(NP,NM,NLC, NONLIN, IMET,XMAX) 3
END.



PROCEDURE HEAD3
BEGIN

GOTOXY(28,1) sWRITELN(’SHEET PILE DESIGN’)3;WRITELN;

GOTOXY (10,3)3

WRITELN(’KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG’);
GOTOXY(30,5); WRITELN(’INPUT DATA *)3

WRITE(’ === ’)s

WRITELN(' ===7)3
REPEAT UNTIL KEYPRESSED;

o -n 1
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PROCEDURE INPUT(VAR NM,JTSOIL,ICOUN : INTEGER 3
JCOUN: INTEGER3
VAR BSHP,XI,DEPINC,DEMB:REAL);

VAR K :INTEGER ;
Z1,HZ,JTHM: REAL ;

BEGIN
IF JOOUN <= 1 THEN
BEGIN
K:=13:
FOR I := 1 TO NM DO
BEGIN
NPELI, 13 := Kj
NPELI,2] := K + i3
NPELI,3] := K + 25
NPELI,4] := K + 33
XINERLI] := XIs
K=K+ 23

END; CLRSCR; HEAD;

WRITELN(’ ENTER LENGTH OF EACH ELEMENT *)3
FOR J := 1 TO NM DO

BEGIN

WRITE(® ENTER LENGTH OF ELEMENT ’,J:2,° @ ’)s
READLN{HLJ1) ;

END3

END

ELSE

BEGIN

DEMB := DEMB + DEPINC;

Z1 := NM + 1 -JTSOIL;

HZ := DEMB/Zi;
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FOR I := JTSOIL TO NM DO
HLIJ := HZ;
END;
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PROCEDURE LOAD (VAR NP,NLC,NNZP, IPRESS:INTEGER) 3

VAR
M,PKJ,IPM1 : INTEGER ;
BEGIN
FOR J t= 1 TO NLC DO
BEGIN ,
FOR I := 1 TO NP DO
BEGIN
PLi,Jl := 0.3
END;
END;

IF IPRESS > O THEN

BEGIN

CLRSCR ; HEAD 3

FOR I := 1 TO IPRESS DO

BEGIN

WRITE(’ENTER PRESSURE DATA ’,I:2 ,' : ’)3
READIN( PRESSLIJ )3

END 3
CLRSCR 3
IPM1 := IPRESS -~ 1 3 !
FOR I := 1 TO IPM1 DO
BEGIN
=M+ 23
FOR J := 1 TO NLC DO
BEGIN

IF (I = 1) THEN PLM,J] t= HL11%(2.%PRESS[1] + PRESS[21)/6.3
IF (I > 1) THEN PIM,J] := HCI-13%(2. % PRESSCI] + PRESSLI-11)/6.
+ HCIJ%(2. % PRESSCI3 + PRESSCI+1])/86.3



SUMPLJ] := SUMPLJ] + PLM,J];

IF(NNZP > 0) THEN

(% READ FOR EACH NLC THE NP-VALUE (K) AND P-ENTRY (PRK)#*)

BEGIN

WRITE('ENTER K ,PKJ *);

FOR J := 1 TO NLC DG

BEGIN

FOR I := 1 TO NNZP DO

BEGIN

WRITE(’ENTER K ”); READLN(K);

WRITE(’ENTER PKJ ’); READLN(PKJ);

PLK,J] := PIK,J3 + PKJ;

IF (K/2#%2 = K) THEN SUMPLJ] := SUMPLJ] + PKJ;

FOR J := 1 TG NLC DO

FOR I := 1 TO NP DO
PSAVELI,J] = PLI,J]1;
END;

WAt



PROCEDURE SPRING(VAR NM : INTEGER 3
JTS,IPR ¢ INTEGER 3

VAR

BEGIN
NMP1 := NM + 1
M:=1;

JC,NRC, IAR: INTEGER 3

VAR BSHP, AS, BS, EXPO, REDFAC,XI:REAL) §

FOR I := 1 TO NMP1i DO

BEGIN

SPRNGLI] := 0.0 ;

IF JC > 1 THEN
BEGIN

IF (I = NODARLCM1} AND (IAR > 0) THEN

BEGIN

SPRNGLI] := ARSPGLH] ;

=M+ 1
END 3
END 3
END 3
:= HOJTS] 5
SKLJTS] := ASS

L4

FOR K := JTS+1 TO NMP1 DO

BEGIN

SK{K] := AS + (BSKEXP(EXPOKLN{(Z))) 3

IF- (K = NMP1) THEN HLK] := O. 35

Z := Z + HIK]

I}

END;

»

w-Af
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FOR K := JTS TO NM DO

BEGIN

IF K = JTS THEN

BEGIN

SPRNGLK] := (REDFACKHLKI*BSHP#{T#SKLK1+6kSKLK+11-SK[K+21)) / 24 3
END

ELSE

BEGIN

SPRNGLK] := HCKI*BSHP#(SK[K-13J+10.%SK[K1+SK[K+13)/12.;

IF K = NM THEN

SPRNGINMP1] := HLCKI®BSHP#(T.#SK[K+13+6.%SKLK1~SK[K-13)/24.5

END 3

END ;

IF JC <= 1 THEN

BEGIN

IF NRC > O THEN

BEGIN

FOR K := 1 TO NRC DO

BEGIN GOTOXY(5,9) 3

WRITE( *ENTER NUMBER SPRING = ’);GOTOXY{50,8)3 READLN(J) 3
GOTOXY (5, 10) 3

WRITE{’ENTER SPRING ’,J,’ = *)3GOTOXY(50,10) sREADLN(SPRNGLJY) ;
END ;

END
WRITELN( *ENTER NODE THAT LOCATED ANCHOR ,AND SPRING ’);WRITELN;
WRITELN(® ===?)3
IF IAR > O THEN

BEGIN

GOTOXY(5,11) 3 WRITELN(®ANCHOR ROD LOCATED AT NODE ’);

GOTOXY(10,8)3
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FOR I := 1 TO IAR DO N

BEGIN
WRITE(’ ENTER NODE ANCHOR DATA ’,I1:2,’ LOCATE AT NODE NO. : ’);
READLN(NODARLI1) 5

END;CLRSCR; GOTOXY (1,5);
FOR I := 1 TO IAR DO

BEGIN

WRITELN(’ ANCHOR ROD LOCATED AT NODE NO. = ’,NODAR[IJ:2);
END; WRITELN;WRITELN;

WRITELN(” ===PRESS ANY KEY TO CONTINUE === "} sCLRSCR 3

GOTOXY (1,5)3

FOR K := 1 TO IAR DO

BEGIN

WRITE(’  ENTER NUMBER OF SPRING = ’ )3 READLN(J);
WRITEC’ ~ ENTER VALUE OF ANCHOR ROD SPRING = * )3$READLN(ARSPGLK1);
SPRNGLJ] = ARSPGEKI3 .

WRITELN 3

WRITE(’ MEMBER AND NODE DATA FOR UNIT WIDTH OF WALL ’);
WRITELN (’WRI'I'I‘E&\I IN PROCEDURE "SPRING" ’)3

WRITELN;

WRITE(® MEMNO NP1 NP2 NP3 NP4 LENGTH INERTA.’,UT1);
WRITELN(’%4%);

WRITE(LST,’ MEMNO NP1 NP2 NP3 NP4 LENGTH INERTA.’);
WRITE(LST,UT1, %4’ );

WRITE(LST,’ NODE KS.’,UT5,’#3 SPRGS-SOIL/A.R. )3
WRITELN(LST, *NODE Q. ’,UT4);



FOR K := 1 TO NM DO

BEGIN

IF K < JIS THEN SK[K] := 0.0 ;

IF K <= IPR THEN

BEGIN

WRITE(K:6);

FOR I :=1TO 4 DO

BEGIN

WRITE(NPELK,I1:6);

END;

WRITELN (HCK]:10:4,XINERLCK]:10:5);
END

ELSE

BEGIN

WRITE(K:8);

FOR I :=1 TO 4 DO

BEGIN

WRITE(NPELK,I]:6);

END;

WRITELN (HCKJ]:10:4,XINERCK1:10:5)3
END;

END3

(%

WRITE(’NODE KS.’,UT5,’%3  SPRGS--SOIL/A.R.
WRITELN(’NODE Q. ’,UT4);

FOR K := 1 TO NM DO

BEGIN

IF K < JIS THEN SKCK]J := 0.0 3

IF K <= IPR THEN

")

*)

WA 1



BEGIN

WRITE(K:4,’ °,SK[KJ:9:3,’ ',SPRNGLK1:9:3,’ B H
WRITELN(PRESS[K]:8:4);

END

ELSE

BEGIN

WRITELN(K:4,’ 7,SK[KJ:9:3,? ’,8PRNGLK1:9:3);

END;

END;

WRITELN (NMP1:4,’ ’,SK[NMP13:9:3,’ ’,SPRNGINMP1]:9:3);
FOR K := 1 TO NM DO

BEGIN

/

IF K < JTS THEN SK{Kkl := 0.0 3
IF K <= IPR THEN

BEGIN

WRITE(LST,K:6)

FOR I :=1TO0 4 DO

BEGIN

WRITE(LST,NPELK,11:6);

END3

WRITE (LST,HCK1:10:4,XINERLK]:10:5,’ L K57 ")
WRITE(LST,SK[K]:10:3,° ’y;

WRITELN (LST,SPRNGLK1:10:3,’ ’ ,PRESS[K]:8:4) 3
END

ELSE

BEGIN

WRITE(LST,NPECK,I3:6)5

END;

WRITE (ISI',H[KJ:IO:A,XINER[K]:10:5,’ ' K:5,? )
WRITE (LST,SK[KJ:10:3,’ s
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WRITELN (LST,SPRNGLCK1:10:3);

END;

END; WRITE(LST,’ ' )3

WRITE (LST,’ ' NMP1:5)3
WRITELN (LST,’ ’ SKCNMP1J:10:3,” ’,SPRNGLNMP11:10:3)3

»
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PROCEDURE BANDM(VAR EASAT:EADATA;
VAR STIFF:STF;
NPE : NPDATA; I:INTEGER);
VAR
NS1 ,NS2 : INTEGER ;
BEGIN
FOR K :=.1 TO 4 DO
BEGIN
NS1 := ( NPE [I,KJ - 1 )%4 ;
FOR J := 1 TO 4 DO
BEGIN
IF NPELI,J] >= NPELI,K1 THEN
BEGIN
NS2 := NPELI,J]-NPELI,K}+1 3
STIFFINS1+NS2] := STIFFLNS14NSZ1 + EASATCK,J] 3

END3
END;
END;



PROCEDURE BSTIF (VAR ISIZE,NM,NP:INTEGER; VAR E:REAL)S

VAR

L,II : INTEGER 3

BEGIN

{ ¥k

{ %k

FOR I := 1 TO ISIZE DO
BEGIN

STIFFCI] := 0.0 3

END;

FOR II := 1 TO NM DO
BEGIN

FAC1,1] = 1.3
FAC1,2] := 0.0 3
FACZ2,13 = 1./HLTI3;
FAC2,2] := 1./HCIIIS
EAC3,1] := 0.03
EAC3,23 := 1.3
EAC4,1] := -1./HCIII;

EAC4,2] := -1./HCII];
BUILD ELEMENT S-MATRIX %%}

ESC1,1] := 4.¥EX#XINERCIII/HLIII;

ESC1,23 := 0.5%ESC1,11;
ESf2,11 := ES[1,23;
ESC2,23 := ESC1,135
BUILD SAT MATRIX %% }
FOR I := 1 TO 2 DO
BEGIN

FOR J := 1 TO 4 DO
BEGIN

ESATLI,J] = O.;

w2,

-



{ #%¥

FOR K := 1 TO 2 DO
BEGIN

ESATLI,J] s= ESATLI,JI+ESLI,KI*EALJ,K]

END;
END;
END3;
SAVE ESAT %%}

2= 0 3
FOR I := 1 TO 2 DO
BEGIN
FOR J := 1 TO 4 DO
BEGIN :
L:s=L+13:
ESATSCII,L] := ESATCI,J]

FOR K := 1 TO 4 DO
BEGIN
FOR J := 1 TO 4 DO

BEGIN (
EASATIK,J] 3= 0.3
FOI/Z L:=1T02D0
BEGIN

EASATCK,J] := EASATCK,JI+EALK,LI¥ESATLL,J13

END3

BANDM (EASAT, STIFF,NPE,II);

’

?Z



PROCEDURE MODIF (VAR NP,NM,NLC,NZX:INTEGER;

VAR

VAR JTSOIL,ICOUN, JCOUN:INTEGER) ;

NXZERO :ARRAYL1..5]1 OF INTEGER ;
XSPEC : ARRAY[1..5] OF REAL ;

N : INTEGER:

I : INTEGER;
X,L,NS1i,IZ : INTEGER ;
NPZI,NPZP : INTEGER 3
LL,IL,IM : INTEGER 3

NPZM,KZ,K1,NPZ1,JN :- INTEGER;

BEGIN

NMP1 = NM + 15

IF (ICOUN <= 1 ) AND (JCOUN <=

BEGIN
IF NZX > O THEN
BEGIN

WRITELN( ’ENTER NXZERO *);

FOR N := 1 TO NZX DO
BEGIN

WRITE(’EN'I'ER_NXZERO £’,N:2,’3 = %)

READLN (NXZEROCLN1) ;

END;

WRITELN(’ENTER XSPEC *);
FOR N := 1 TO NZX DO
BEGIN

WRITE (’ENTER XSPECL’,N:2,’]

READLN(XSPECIN1) ;
END:

14

WRITELN 3

1 ) THEN
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FOR I := 1 TO NZX DO
BEGIN
WRITELN(’ NX BOUNDARY CONDITIONS = ’,NXZEROLI1:5);

;
WRITELN;
FOR I := 1 TO NZX DO
BEGIN
WRITE(? BOUNDARY VALUES XSPEC = ’,XSPECLIJ:7:4);
END;
END3
END;
=13
L := 2¥K;
FOR I := K TO NMP1 DO
BEGIN
NS1 = (L-1) % 4 + 13
STIFFINS1] := STIFFINS1] + SPRNGLIJ3
L:=L+ 2;
END;
IF NZX > O THEN
BEGIN
FOR IZ := 1 TO NZX DO
BEGIN
NPZI := NXZEROLIZ];
LL := (NPZI-1)%4+1;
STIFFLLL] := 1.03
FOR IM := 1 TO NLC DO
BEGIN
PINPZI,IM] := XSPECLIZ];
FOR IL := 2 TO 4 DO
BEGIN
NPZP := NPZI + IL ~ 1 3
IF NPZP <= NP THEN
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PLNPZP,IM] := PLNPZP, IMI-STIFFLLL+IL~1J#XSPECLIZ];

END;

FOR JN := 2 TO 4 DO
BEGIN

NPZM := NPZI - JN + 13

NPZ1 := (NPZI-JN)*%4+JIN;
IF NPZM > O THEN
PLNPZM, IM]:= PLNPZM, IM1-STIFFLNPZ11%XSPECLIZ];
END;
END;
FOR K ¢= 2 TO 4 DO
BEGIN
STIFFLLL+K-13 := 0.0;
Ki := NPZI - K3
IF X1 >= O THEN
BEGIN
KZ := Ki¥4 + K3
STiFF[KZ] LES
END;
END;
END; ' >N -
END3
END;



PROCEDURE WRITB(VAR NP,NLC:INTEGER);
VAR

.

1,J,K : INTEGER

Ni,N2 : INTEGER
BEGIN

/ WRITELN;

WRITE(’ THE BAND MATRIX CORRECTED FOR ANY BOUNDARY ’);

WRITELN(’CONDITION P-MATRIX (ADJ FOR NZX) ’);

LY}

WRITELN ;

WRITELN{LST);

WRITE(LST,’ THE BAND MATRIX CORRECTED FOR ANY BOUNDARY ’);
WRITELN(LST, *CONDITION = P-MATRIX (ADJ FOR NZX) ?);
WRITELN(LST) 3

ISIZE := 4%NP;

FOR I := 1 TO NP DO
BEGIN
WRITE(® ’,I:4);
WRITE(LST,’ *,I:4);
FOR J :£ N1 TO N2 DO
BEGIN
WRITE(® ’,STIFFLJ]:10:0);
WRITE(LST,’ ’,STIFFLJ]1:10:0);

END;

WRITE(’ ',1:3,7 )3
WRITE(LST,’ ’,1:3,7 ')
FOR K := 1 TO NLC DO

BEGIN

WRITE(PCI,K31:10:4);
WRITE(LST,PLI,K31:10:4);

END;



- 2

WRITELN;

WRITELN(LST);

N1 := N2 + 13

N2 := N2 + 45

IF N2 > ISIZE THEN N2 := ISIZE:

END3



PROCEDURE SOLV1(VAR STIFF:STF; VAR P:PRES ;
NP, NLC, NBAND, ISIZE: INTEGER) 3

VAR
NL,N1,I1J,NK,M,L,N : INTEGER;
B: ;
LABEL 0085;
BEGIN
N1 := 13
FOR N := 1 TO NP DO
BEGIN

FOR L := 2 TO NBAND DO

BEGIN ‘

NL := (N-1)%¥NBAND + L ;
:=1I+1;

IF STIFFENL] <> O THEN

BEGIN

B := STIFFINL3/STIFFLNi3;

J = 03

FOR K := L TO NBAND DO

BEGIN

J=J+ 13

IJ := (I-1)#NBAND + J;

NK := (N-1)%NBAND + K3

IF STIFFINK] <> O THEN

STIFFLIJ] := STIFFLIJ] - B#STIFFINK]

END;

STIFFLNL] := B;



FOR M := 1 TO NLC DO
BEGIN
PLI,M] := PLI,MI-B*PLN,M];
END3;
END;
END;
FOR M := 1 TO NEC DO
BEGIN
PLN,M]1 := PIN,M1/STIFFLN11;
END;
N1 := N1 + NBAND;
END;
{ #KkCOMPLETE SOLUTION BY BACK SUBSTITUTION #3%}
N 2= NP3
0085 ¢ N :=N - 13
IF N > O THEN
BEGIN
L := N-1;
FOR K := 2 TO NBAND DO
BEGIN
{ := (N-1)%NBAND+K3
FOR M := 1 TO NLC DO
BEGIN
IF STIFFLNK] <> O THEN
PICN,M1 := PLN,M]-STIFFLNK)*#PLL+K,M1;
END;
END;
GOTO 85,



PROCEDURE CONVER(NP,NLC : INTEGER;

VAR

VAR JTSOIL:INTEGER ;

VAR JCOUN:INTEGER; {YOU MUST NOT CHANGE}
CONV : REAL ;{NO HAVE}

VAR DEMB:REAL; UT1:STRING);

AA,7Z1 : REAL ;3
J,I ¢ INTEGER ;

BEGIN

IF JCOUN = 1 THEN XHOLD := 0.0;
AA := PL2#JTSOIL,13;
IF AA < O THEN AA := -AA;
Z1 := AA - XHOLD;
IF Z1 < O THEN Z1 := -Z1;
IF Z1 » CONV THEN
BEGIN
WRITELN;
WRITE(’CYCLE NO = ’,JCOUN:2,’ D.L DEFL : PREVIOUS = ’);
WRITELN(XHOLD:8:5,” CURRENT = *,AA:8:5);WRITELN(LST);
WRITE(LST,’ CYCLE NO = *,JCOUN:2,” D.L DEFL : PREVIOUS = )3
WRITELN(LST,XHOLD:8:5,” CURRENT = ’,AA:8:5);WRITELN(LST);
XHOLD := AA3
JCOUN := JOOUN + 13

{ %k RESET P-MATRIX FOR NEXT CYCLE %k}

FOR J := 1 TO NLC DO
BEGIN
FOR I := 1 TO NP DO
BEGIN
PLI,J] := PSAVELI,J]3
END;
END;

END

ELSE

o) -2



BEGIN

WRITELN;

WRITELN(’ D.L. DEFL CONVERGED ON CYCLE = ’,JCOUN:2);

WRITELN;

WRITE(’ DEFLS ARE : PREVIOUS = ’,XHOLD:8:5,’ CURRENT = "y
WRITELN (AA:8:5,° FOR EMBED DEPTH = ! DEMB:6:2,’ 7,UTL);
WRITELN(LST) ;

WRITE(LST,’ D.L. DEFL CONVERGED ON CYCLE = *,JCOOUN:2) 5
WRITELN(LST) ;

WRITE(LST,’ DEFLS ARE :  PREVIOUS = ? XHOLD:8:5,” CURRENT =
WRITELN (LST,AA:8:5,” FOR EMBED DEPTH = ’ DEMB:6:2,” ’,UT1)3
JCOUN := 03

END;

END;

)



{ #¥PROCEDURE TO CHECK NONLINEAR DEFORMATION OR FOOTING ¥k}

PROCEDURE CHECK({(VAR NP,NM,JTSOIL:INTEGER;

VAR ICOUN : INTEGER ; LOOUN:INTEGER;
VAR XMAX:REAL)

VAR
IHOLD,K,NMP1,I : INTEGER;
Z1,Z2,CON @ REAL H
FORC : REAL 3

BEGIN

IF ICOUN = 1 THEN IHOLD := LCOUN;
:= JTSOIL3
NMP1 := NM + 13
Z2 := 2.%XMAX;
FOR I := K TO NMP1 DO
BEGIN
CON := 1.03
Z1 s= PL2%I,1] + XMAXS
IF Z1 <= 0 THEN
BEGIN &
CON := -1.05
FORC := -XMAX¥SPRNGLIJ;
PSAVEL2%I,1] := PSAVEL2%I,1] + FORC;
SUMPL13 := SUMPL1l + FORC;
SPRNGLI1 := 0.0;
LCOUN := LCOUN + 13
END
ELSE
BEGIN
IF Z1 > Z2 THEN
BEGIN
FORC := -XMAX#SPRNGLI];
PSAVEL2%I,1] := PSAVELZ%I,1] + FORC;
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K

SUMPC1] := SUMPL1l + FORC;

SPRNGLI1 := 0.03

LCOUN := LCOUN + 13

END;

END;

END;

(% IF LCOUN <= IHOLD HAS CONVERGED ON THIS CYCLE %)
IF LCOUN > IHOLD THEN
BEGIN
WRITELN;
WRITE(® +++ CURRENT CYCLE ’,ICOUN:2,”  CURRENT ’);
WRITE(’SPRGS ZEROED = ’,LCOUN:2,’  PREVEOUS COUNT = ’)3
WRITELN(IHOLD:2);
WRITELN(LST) 5
WRITE(LST,’ +++ CURRENT CYCLE ’,ICOUN:2,”  CURRENT *);
WRITE(LST, ’SPRGS ZEROED = ’,LCOUN:2,°  PREVEOUS COUNT = )3
WRITELN(LST, IHOLD:2)
IHOLD := LCOUN;
ICOUN := ICOUN + 13
LCOUN := O3
( #% REDEFINE P-MATRIX FROM SAVED LOAD MATRIX¥)

FOR I := 1 TO NP DO
BEGIN
PCI,1] := PSAVELI,11;
END;
END
ELSE
BEGIN
ICOUN := O



PROCEDURE FORC(VAR NP,NM,NLC,NONLIN, IMET: INTEGER;

VAR

BEGIN

F : ARRAY[1..2] OF REAL ;

CON : REAL;

1¢,JJ,JL,L1 ¢ INTEGER ;

SUM, X1,X2,XK,FORC1,SOILP1 ¢ REAL;
INODE,LL,L,J,K ¢ INTEGER 3
NS1,NN : INTEGER;

CH : CHAR ;

CON := 12.3
IF IMET > O THEN CON := 1000.3
FOR LC := 1 TO NLC DO

WRITELN; GOTOXY (5,8);
WRITE(’MEMBER MOMENTS FOR IC = *)3
WRITELN(LC:2) 5

WRITELN;

VAR XMAX:REAL );

WRITELN(’ MEMNO. MOMENTS--NEAR END 1ST ’,UT3);

FOR JJ := 1 TO NM DO
BEGIN

INODE := INODE + 13
LL := 2%INODE;

L1 := - 13

w-*%



w-A?

FOR J := 1 TO 4 DO
BEGIN
NS1 := NPELJJ,Jd];
L:=L+ 13
FLK] := FLK] + ESATSCJJ,LJ¥PLCNS1,LC13
END;
END;
X1 := PINPELJJ,1],LCI;
X2 := PLNPELJJ,21,1C]3
XK = X23 ¢
IF NONLIN > O THEN
BEGIN
IF XK > XMAX THEN XK := XMAX;
END;
FORC1 := XK¥SPRNGLINODEJ;
SUM := SUM + FORC1:;
SOILP1 := XK#SKLINODEJ;
WRITEC(? OIS, R ¢
FOR NN := 1 TO 2 DO
BEGIN
WRITE(FLNNJ:10:3,’ ’ys
END3
WRITELN;
END;
END; WRITELN;
WRITELN(f PRESS ANY KEY TO CONTINUE *);



WRITELN 3

WRITE(’NODE REACTIONS,DEFLECTIONS’);

WRITE(® SOIL PRESSURE,AND LAST USED P-MATRIX FOR LC = *);
WRITELN(LC:2);

WRITELN;

WRITE(’NODE SPG FORCE,’,UT2,’ ROT,RADS DEFL.’,UT1);
WRITELN(’ SoOIL @, ’,UT4,’ pP-’,UT3,’ P-,’,UT2);
FOR JJ := 1 TO NM DO

BEGIN

INODE := INCODE + 1;
LL := 2#INODE;

11 := - 13
= 03
FOR K := 1 TO 2 DO
BEGIN
FLK] := 0.0;

FOR J ¢= 1 TO 4 DO
BEGIN
NS1 := NPELJJ,J];
:= L + 13
FLK] := FLK] + ESATSLJJ,L3I*PLNS1,1Cl3
END;
END;
X1 := PLNPELJJ, 11,1LCJ;
X2 := PLNPELJJ,2]3,LC13
XK := X23
IF NONLIN > O THEN
BEGIN
IF XK > XMAX THEN XK := XMAX;
END;
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FORC1 := XK*¥SPRNGLINCDEJ];

SUM := SUM + FORC1;

SOILP1 := XK#¥SKLINODEJ3

WRITE(INODE:4,’ ’,FORC1:10:4,’ ’,X1:8:4," )3
WRITE(X2:8:4,’ ’,S0ILP1:9:3,’ ’ ,PSAVELL1,1C]28:3)3
WRITELN(® *,PSAVELLL,LC]:8:3);

INODE := INODE + 13
LL := 2%INODE;
L1 := 1L - 13
X1 := PLNPECNM,31,LCl;
X2 := PCNPELCNM,41,LC];
FORC1 := XZ#SPRNGLINCDE];
SUM := SUM + FORC1;
SOILP1 := X2%SKLINODEJ;
WRITE(INODE:4,® ’,FORC1:10:4,’ — =Y. F ¥ § D
WRITE(X2:8:4,”  ',SOILP1:9:3,’ ’ PSAVELL1,1C1:9:3);
WRITELN(’ ’,PSAVELLL,LC3:9:3);
WRITELN;
WRITELN;
WRITE(’ SUM SPRING FORCES = ’,SUM:10:2," VS SUM APPLIED ");
WRITELN(’FORCES = ’,SUMPLLC]:10:2,’ ’,UT2);
WRITE(® APPLIED FORCES ADJUSTED FOR NONLIN ’);
WRITE(’SOIL REACTIONS WHEN SPRINGS ARE ZEROED ++++ ”)3
WRITELN;
END;

Okililiek FOR PRINTER sekkiicioiicioiisislisioopioriokion )
FOR LC := 1 TO NLC DO
BEGIN



WRITE(LST, *MEMBER MOMENTS,NODE REACTIONS,DEFLECTIONS’);
WRITE(LST, *SOIL PRESSURE,AND LAST USED P-MATRIX FOR LC = )

WRITELN(LST,LC:2)3
WRITELN{(LST) ;

WRITE(LST, "MEMNO. MOMENTS--NEAR END 1iST * UT3,’
DEFL,’,UT1);
P-, ?,UT2);

WRITE(LST, ’SPG FORCE,’,UT2,’ ROT,RADS
p-?,UT3,’

WRITELN(LST,’ SoIL Q,’,UT4,’
FOR JJ := 1 TO NM DO
BEGIN

INODE := INODE + 13
LL := 2%INODE;
L1 :=1L - 15

FOR K := 1TO 2 DO

FOR J := 1 TO 4 DO

BEGIN

NS1 := NPELJJ,J]s

L:=L+ 13

F[K] := FLK] + ESATSLJJ,L1¥PINS1,LCI3
END3;

END;

X1 := PINPELJJ,1],LC];

X2 := PLNPELJJ,2]1,1CI3

XK := X2;

IF NONLIN > O THEN

BEGIN

IF XK > XMAX THEN XK := XMAX;
END3

FORC1 := XK¥SPRNGLINODEJ;
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SUM := SUM + FORC1;

SOILP1 := XK*SK[INODEI;

WRITE(LST,’ *,JJ:3,’ 7);

FOR NN := 1 TO 2 DO

BEGIN

WRITE(LST,FINN]:12:3);

END; (% REVISE %)

WRITE(LST,’ * INODE:3,’ ’,FORC1:i2:4,’ ’,X1:9:5,’ )
WRITE(LST,X2:9:5," ’,SOILP1:10:3,” ’,PSAVE[L1,LC1:10:3)3
WRITELN{(LST,’ ’,PSAVE[LL,LC1:10:3);

END3;

INODE := INODE + 13

LL := 2%INODE;

LL - 13

X1 := PLNPELNM,31,LC1;

X2 := PINPELNM,41,LCJ;

FORC1 := X2%SPRNGLINODEJ;

SUM := SUM + FORC1;

SOILP1 := X2%SKLINODEI; °
WRITE(LST,’ : oF

WRITE(LST, INODE:3,” )3

WRITE(LST,FORC1:12:4,°  ’,X1:9:5,’ *,%2:9:5,° "3
WRITE(LST,SOILP1:10:3,*  ’,PSAVECL1,LC1:10:3,° )3
WRITE(LST,PSAVELLL,LCJ:10:3);

WRITELN(LST) ; WRITELN(LST)3

WRITE(LST,” SUM SPRING FORCES = ’,SUM:10:2,” VS SUM APPLIED ");
WRITELN(LST, FORCES = ’,SUMPLLC]:10:2,° *,UT2 );

WRITE(LST,’ APPLIED FORCES ADJUSTED FOR NONLIN ’);

WRITELN(LST, *SOIL REACTIONS WHEN SPRINGS ARE ZEROED ++++ )3
WRITELN(LST) ;

Li:

il

END;





