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< a
3.2 (NRNIFTH
¢ ao:fllf“{ a v G [ o W a a -3
tRanidsan iy UWINTUADUNIADOUT ¢ UULVRINNIRIANN .3 TUR AL &6
1Y)

d Qo w . ( . d L- I % .
LRANNIRIRY (wire) QAINURANTUR (strand) UAENBUIYRNNIRIAY (bar)
] v

d o W o .

3.2.1 [IIAIKANNIAIAY (wire) WARFIUNIANTSIYL ASTM Spacifi-

L} o
-cation A421 ¢ Uncoated Stress~Relieved Wire for
a ° ° . [ v
Prestressed Concrete ﬂW?NRﬂﬂ?EﬂWTﬂHRWuﬂOLﬁﬂﬂﬂaﬁ (bilisv:

v v v o v & I o ¢ I & o a [
uwwaauﬂaaﬂawusauuaasﬂﬂﬁtuunauxwaﬂ LREANDULRINLEURIIIUIN IS IE .
' & b o 1v I R, o 4
FIURNNAINRIL] ATY  UNTENY ARG LRADVVIONABINIT  YUIUNITTIALL L

v
: d a (G( i o [ 72 1 7] -3 ’Q
tuatﬁaﬂLﬂﬂﬂﬁiiﬂaml?Tﬂ (cold working) anﬁTﬂiqaﬁwaﬂaowanauaau

ﬁ o vo wu [ o Y o ' v & .
1ﬂ i uwanﬁqwnwaoﬂaetwantwuﬁu R?ﬂﬂ?&d&ﬂuuﬁﬁmﬁwiﬂiﬁG1ﬂtﬁh 2

] v
uARD  FUAURIBEALLLNAY  (type BA) uartunlatgfinuuudn (type WA

o ! { v o
uaﬂwlﬁuNWQUﬂﬂaqﬂ 4 PUIH ﬂﬁuﬁﬂﬁqu (g1974mn 1D
v

Minimum Tensils Strength Minimum Stress at_1% Extension
Nominal = psi (N/mm™) psi (N/mm™)
Diameter
in. (mm) Type BA Type WA Type BA Type WA
0.192(4.88) a 250,000(1725) a 200,000(1380)

0.196(4.98) 240,000(1655) 250,000(1725) 192,000(1325) 200,000(1380)
0.250(6.35) 240,000(1655) 240,000(1655) 192,000(1325) 192,000(1325)
0.276(7.01) a 235,000(1622) a 188,000(1295)

® These sizes are not commonly furnished in Type BA wire.

MN1579N 1 Qmawﬁauaoaaﬂﬁwﬁoaemwuuwmisﬁu ASTM A421
u : o

*d-

AR A e A et v ot

-
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¢ o X
3.2.2 AIAUANTUR  (Strand) GIRURAINNINTTAU ASTM A416
(-] w a [ ¥ a. ﬂl v
Ysenaumieadntideas 7 (dn Taginade 6 (RuuToviawh 7 Tol4: Juuny
L]
NR1Y  Js8e  pitch  BAINITWHLYREULYAITEMINY 12 W7 89 16 imn
v ['4 4 o v fa va
VBRI AU IABEN IRIAUART U 8207 L1 L BN THUR I NLART UL ARANUR
< 5

t o v -] o n: (al -3 o o
lﬁuiﬂﬁ?ﬂualﬂﬂﬁﬂﬂﬂﬂLgulﬂﬂﬁ QINUIRTUANKSFY 2 (NTRAA LNTA 250
v

WaE LATH 270 JVWIRAIIG 9 1% (@15195 2)

- ™

N?minal Breaking Nominal Area Minimum Load

?xameter Strength of Strand at 1% Extension

in. (mm) 1b (kN) ir. (mm”) 1b (kN)
Grade 250

0.250(6.35) 9000(40.0) 0.036(23.22) 7650(34.0)

0.313(7.94) 14,500(64.5) 0.058(37.42) 12,300(54.7)

0.375(9.53) 20,000(89.0) €.080(51.61) 17,000(75.6)

0.438(11.11)
0.500(12.70)
0.600(15.24)

0.375(9.53)

0.438(11.11)
0.500(12.70)
0.600(15.24)

27,0000(120.1)
36,000(160.1)
54,000(240.2)

23,000(102.3)
31,000(137.9)
41,300(183.7)
58,600(260.7)

Grade 270

0.108(69.68)
0.144(92.90)
0.216(139.35)

0.085(54.84)
0.115(74.19)
0.153(98.71)
0.217(140.00)

23,000(102.3)
30,600(136,2)
45,900(204.2)

19,550(87.0)

26,350(117.2)
35,100(156.1)
49,800(221.5)

Y

E 117

o ua ¢
§171dM 2 Qmauumuaaaamuaniunﬂwuuwniﬁﬁu ASTM A416

3.2.3 maulaneway (Bar) Tunﬂiw%mﬁauTanzwauﬁwﬁaﬁa A
4 o o ' o oa -
WANYD YNNI LANT U1 9Te  Ldu  wwannla Fanaw  warTesidiey wen
do v o ' ¢ a Ed ad v P '
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Nominal Nominal Breaking Minimum Load
Diameter Area onBa§ Strength at 0.7% Extension
-in.(mm) in" (mm") 1b(kN) 1b (kN)
. Grade 145
5(12.70) 0.196(127) 28,000(125) 25,000(111)
s (15.88) 0.307(198) 45,000(200) 40,000(178)
%(19.05) 0.442(285) 64,000(285) 58,000(258)
a(22.23) 0.601(388) 87,000(387) 78,000(347)
1(25.40) 0.785(507) 114,000(507) 102,000(454)
1; (28.58) 0.994(642) 144,000(641) 129,000(574)
15(31.75) 1.227(792) 178,000(792) 160,000(712)
1) (34.93) 1.485(958) 215,000(957) 193,000(859)
Grade 160
5(12.70) 0.196(127) 31,000(138) 27,000(120)
T 3(15.88) 0.307(198) 49,000(218) 43,000(191)
%(19.05) 0.442(285) 71,000(316) 62,000(276)
1(22.23) 0.601(388) .96,000(427) 84,000(374)
1(25.40) 0.785(507) 126,000(561) 110,000(450)
1§ (28.58) 0.994(642) 159,000(708) 139,000(619)
1%(31.75) 1.227(792) 196,000(872) 172,000(765)
13 (34.93) 1.485(958) 238,000(1059) 208,000(926)
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Beam Design
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4.3.1 Input Dats Menu
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CONSTANTS FOR BEAM SECTIONS
B Tahle-2 Constlant for I-Sections
Section  brb i/n A% b c‘b 1c - 2 "(b kb
2-a 0.1 0.1 0.21 0.650 0.350 0.02€6D 0.1236 0.190° 0.354
2-b 0.1 0.2 0.32 0.675 0.325 0.0345 D.1080 0.160 0.332
2-c 0.1 0.3 0.493 0.672 0.328 0.0387 0.8900 0.1349 0.274
2-d 0.2 0.1 0.29 0.610 0.390 0.0316 . 1090 0.179 0.280
a-e 0.2 O.?. 0.30 a.647 0.353 0.0378 €.09949 0.153 0.28z2
2t 0.2 0.3 0.47 0.655 0.345 0.0302 0.0856 0.131 0.2498
b
pmems]
sGiven as a function of bh e 4
bGiven as & function of h = .
s Given as o function of bhh3 ;_ boe
dGiwen as a rfunclion of hoR —{j
ke
0.3b
e e— e}

Froos <opasce bard to see other section.

Precse < Coter > to choose Lthis seation.

g TN W YT AR A CUIWEN AR T
CONSTANTS FOR BEAM SECTIONS »
Tewirbe-—1 Constiant for T-Sections
: Section hyb t/h A c ub c, b 1= ¢ 20 K b I (b
< .
1-& 0.1 0.2 0.19 0.714 0.286 Q.0179 0.094% 0.132 0.3%5
31—t 0.1 0.2 0.220 0.75¢ 0.244 G.019% 0.06858 0.091r O0.z82
i-c¢ 0.2 G.3 0,37 Q.73 G.224% G.0193 0.03520 0.069 0.z2112
X- et .2 0.1 G.20 0.629 0.37) G.oz0t3 0.120120 0.161 0.z2v2
pIE g. 0.2 0.0, G.67ve O 322 0.0051% 0.06487S 0.12 0.275
1-r 0.2 0.3 0.44 G.69% 0.309 0.U31L9 0.0725 0.10% 0.2%4
Y- 0.3 0.2 0.37 0.385 0.415 00,0365 0.0935 0.169 0.2437
I-1 8.3 0.2 0.44 0.626 0.3749 C.Oq908 G.0928 O.14g  G.2a0
- 0.3 6.3 0.9 0.64%  0.33% 0.04917 0.0819 ‘'0.127  0.23) .
i~ 0.9 0.1 0.490G 0.559 0.4991 G.0aqa0 | 0.06954 0.171 L3
-k 0.9 0.2 Q.92 0.592 0©.408 O.049uG 0.093% 0.158 e
1-1 0.4 0.3 0.5¢ 0.609% 0.391 0.0499 0.0860 0.141
x1-n 1.0 1.0 1.0 0.500 0.500 0.0833 0.0833 0.167
b
# -t tor Rectangular Scections R |
sGiven oo o function oi bl mm— {i—n
bGiven as a function of h .
S Gawven as o funclion of bh»3 h
NN SR RVINTEY Tate o TG LG G 1 i 4
(=8
b’

Preaess (space bary to see olher section,

Faeenrs € baleer 3 Lo whiagate: Hhars et e,

[ ™ aaf v = . v aa -
s 4-7  anuananiadarunid i aen sin 4-8  awuanswineA uha 1N on
Tim 4-7 -
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| CONSTANTS FOR BEAM SECTIONS
=L .
JTable—-4 Constant for 1-Sections .
Section bsb ts/h A% c b C:b 1= - g2 k K bb
q4—-a 0.1 0.1 0.25 01554 0.496 0.0381 0.1525 0.276 0.342
q-b .1 0.2 0.49 0.560 0.ﬂ40 0.0560 0.1391 0.298 0.31¢
4-c 0.} 0.3 0.55 0.557 0.443 0.0651 0.1182 0.212 0.267
4-d 0.2 0.1 0.33 0.540 0.460 0.0425 0.1290 0.239 0.280
q—e: 0.2 0.2 0.§6 0.%%2 0.49498 0.0578 0.1258 O.228 0,281
q-f 0.2 0.2 0.5%9 0.55%3 0.4947 0.0657 0.2113 0.202 0.299 )
a-g 0.? 0.} 0.41 0.%934 0.4966 0.0467 0.1140 0.2149 O.2a49
q,_li' 0.3 0.2 0.52_". 0546 (t+.454 G.0598 0.1150 0.210 0.253
4—1i 0.3 0.3 0.C3 0.550 0.450 0.0863 0.1051 G.191 0.234
aGiven as«a functlaion of bLh
b Given as a runction of h
cGiven as & runction ol bLh~3
S d Given as a function ot L2
FPress <{snpace bar) Lo sée olher section.
Preoews, < Enler 2 Lo chiose (his secltion.
16T TN T TYONTD TRTR AR Y i Oy
CONSTANTS FOR BEAM SECTIONS
Talkrte-3 Constantl Ffor l-Scclions
Section brb tsn A6®° > e b 1° y-d K ‘t' ¥ LL'
4
TJ-a 0.2 0.1 0.23 0.597 0.403 0.0326 0.1420 0.238 0.3952
. I~k 0.1 0.2 0.36 0.6113 0.3289 0.0a064 G. 1288 .20 0.30:
J~c 0.3 0.3 0.9 Q.606  0.3949 0.0593% G.10%0 g.xn0 0.32r4a
3-d 0.2 0.1 0.31 0.5 0.428 0,037 0.1204 GL2 10 Ch . rell
T-e Q.2 0.2 0.9 0.59% 0.405 O . GAafs 0.1160 G 19 €. Lo
3-f 0.2 0.3 u.53 0.599 0.401 0.06%540 0. 3020 0.1x70 0.25s
3- .1 0.2 0.9 0.L57%7 0.4a30 Q.0593 0.110% 0.198 [N A TH
I-h 0.3 0.2 0.98 0.502 0.418 0.0510 0. 1.860 0.183 0.9
S$-1 0.3 0.3 L.SY O.9%2 0.408 0. .0655%4 0.0970 (.109 G L2
b
e
aGiven as a function of bh ——
b Given as a function of h R .
S Given an o tunctaon el bl ,“
dGiven as a tuncliron ot hn2 E i
0.5h
o

- v o aafl v a -
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Fres. <

facter 2
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e Lo,
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Table~-6 Constant for Summetrical I- and Box-Sections
Section bsb t/h A*® ‘:nb cb 1< - . 2d K b kub
t H
6-a 0.1 0.1 0.28 0.500 0.500 '0.0449 0.160 0.320 0.320
&-b 0.1 0.2 0.46 0.500 0.300 O0.0671 0.146 0.292 0,292
€&-C 0.L 0.3 0.€4 0.500 0.500 0.078% 0.123 0.246 0.246 \
€-d 0.2 0.1 0.3 0.500 0.300 O.0a92 0.137 0.274 0.274
G-e 0.2 0.2 0.52 0.500 0.300 0.0689 0.132 .26 0.2649
€-f 0.2 0.2 0.68 0.5¢0 0.500 0.0791 .117 0.234 0.234
6—-9 0.3 0.1 0.44 0.500 0.500 0.0535 0.121 0.243 0.2243
&-h 0.3 0.2 0.5,8 0.500 0.500 0.0796 0.122 0.244 0.244
6-1i 0.3 0.3 0.72 0.500 0.500 0.0707 0.111 0.222 0.2z2
6~-J - 0.4 0.1 0.52 0.3500 0.500 0.0577 0.111 0.222 0.222
6k 0.9 0.2 0.64 0.300 0.500 0.0725 0.113 0.226 0.226
6-1 0.4 0.2 0.7¢ 0.500 0.5S00 0.0801 0.105 0.211 0.211
b
|
5 Grvan as o funclion of bh i l t‘i:' xs
bGiven as a function of h §
cGiven as o function of bHh~3 ;3.- - h 0.5b’| h
d Gaven an o funclion of b2 n j_;'f RS TL NS
b} it
5}
Prews (space bard? to seeother scvclian.
Hrpes < Enter > to choose Lhis section.
o - L ~ L% " = = ]
~ il 2 D 'S IV Y APt TeKh RS N A
CONSTANTS FOR BEAM SECTIONS
Table-5 Conslant Tor 1-Seclions .
Section by b t/h [ cbb c b 1% o o B e b
3 4 L
S-a 0.1 01 0.21 0.350 0.630 0.0:60 0.1236 0.3%94 0.190
S—b O.1 0.2 8.3 0.5325 0.0675 0.0349% U. 1080 0.32z 0.160
H-c G.)y 0.0 .0.43 O .32 O.67ae G 00077, QL0300 .273 [ R
S-d 0. 0Ny G829 0.7390 0.610 0.0316 . 310%0 .23l [§30 R
Si—ee 0.2 0.2 .38 0.333 0.697 0.0378 0.09949 O.282  G.1n3
S-f 0.2 0.3 0.47 0.345 0.6533 0.0402 0.08%6 0.2a8 0.131
aGiven as a function of bh
b Given as a function of h
CGiven at o funct aon of Lh~3
dGiven as o Cunet 1on of heR
ferm e i
b
Press {(space bard to see other seclion.
Vregn <0l 2ot vhigoune Thirs seclsan,
' I T IE i 4-12  auananindnaa RS e on
7 4-11  awuanewinfnAtuia 1% Sen 7im 4-12 M
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4.3.4 Print Menu

& oo v aa € avyw ' °
lNEulﬁ“lUunﬂﬂ“uqﬂwuuwan1ﬂQﬂnnq7ﬂauﬂquaUﬂqfﬂququaaﬂuuu
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Design Section Menu

P Preliminary Design

F Final Elastic Design

R Steel Reinforcement

Q Quit to Beam Menu
ChOO.‘S’(—? R s 1 D)

1ﬂﬁ 4-13 nﬁwtugﬁaﬂ Design Section Menu

Checking Menu

U : Ultimate Moment

S ¢ Allowable Stress

V  : Shear reinforcement

D : Deflection

Q : Quit to Beawm Menu
Choose Soomzm=mss===) .

-

510 4-14 A wLNuESl Checking Strength Menu
g .
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4.4.1 Input Nenu
UANHAYE | ¥UDUAY Input Menu 1¥AIUVDIANUNNDENY AoRasilouan
L ]
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4.4.3 Desfgn Nenu
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¥
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5.2.4 (5093 1 UTunTug 1011 982 uher Tar LT uniTamina L Sy
r-% ) w ﬂu
vuno e
v o v
5.2.4.1 nyTeanuuuKinfAAY 119079077 1E L1 TUnTNeNS
AADIIUNNITURAILTOUNDANADT L UD 1K L AMRINAT L B LA
a va v v v v vao o
vawuqunﬁaﬂgunua7n11aanuuuwuwnnavnao1ﬁaﬁaaawﬂaaoqn
(trial sand error)
5.2.4.2/1ud1uuaaﬂﬁu AITIENNITIRIB L HO I LT LAY ¢
AmuRatiios (Halwilseingarwaiuanunsalunamiieunes
1] | 4
TdrunTunt et
v
5.2.4.9 Tudruv008u Ar79edinTvmun IRa 817087874
11 * [ 4
sanumvuAsunIndnuT ¢ luanuardunla tin  Musialianu

(flat slab) | Pudy
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§ v 8 n' - I'4
5.2.4.4 AT IRNITURNIMAN JUBIDNINUAEN I L AT D INUW
arTauannIwTar senlTenouluarunn vy, Taae Sen

1 3
LAEAIBINNNIIE 1081 aN L 1 UEIRUD IANBUENRRN ANHRE

/4 v
LEINTITIIILRAN 1§uﬂu
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MLLEXHIRIR

#2881901718 T Tun Ty

- - w . > o
178U NAUNYNTTRAUIUAIBUB
[ ¢ o o o
8185790 1 NIT8ANUUURTURDUNTABAUTY

. v -
NTATUIURTIBUE

fimus load condition Huh
- uniform load 1500 kg/m
- point load 2500 kg
R77MBYINBITI9AL B LUAT

150048°/8 + 2500%8/4

Max.Moment 37n live load

17,000 kg-m

< -~
LRaNARINUANARIU S5 ce

PRELIMINARY DESIGN

F =M /0.54h = 17000¥100/0.5%55 = 61818.18 Kg
Ac = F/0.5#fw = ©61818.18/0.15%0,45%400
= 686.87 sq.ce
w_ = B86.8742400/10000 = 164.85 kg/m
M = 17000+(164.85§82/8) = 18318.8 kg-»
F = M /0.65h = 1B318%100/0.65#55 = 51241.37 kg

4 ‘ T " e v

LUBNINN R F ATILTIANINNGT ALY
" 4 v -
WUNBEINURBIBIRBUNTA = 686.87 sq.cn

- vX & -
taanldwunsadRauniR = 1000 sq.cm
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Aely W, = 1000%#2400/10000 = 240 kg/m
2 .
M, = 24048 /8 = 1920 kg-m
M, = M, + M, = 1700041920 = 18920 kg-m

FINAL DESIGN

step 1 : assume F,

F_ = F¥f_ /f .

o 80 se

61818.18/0.75

n
It

B2424.24 kg

1920%100/82424.24 + 15.455

@
]

M /F, + kb

17.784 cB

step 2 ¢ Find F, and F

F = M_/(etkt) = 18920%100/(17.78412.54)
= 62392.824 kg
F, = F#f__/f__ = B3190.43 kg

R 3

4 ' e . v ¥
step3 LUEIIN AN HO/HT = 0.101 RIUUATIUIUANY

]
n

Ac F h/f C, 967.15 sg.ca

Ac

Fh/f C,_ 627.94 sq.cm

Laan1fA NN A8 967.15 sq.cm

am A = F/f, 62392.82/9964.5

Ps

= B6.26 sq.cm

98.71 sq.mm

¥4 . d d 4
nuuntavinanniaan 1 strand

ue [ [3 -
Aeul  INinanid@Tn = 6.34 = 6 strand

CABLE PROFILE

1 4&08
HUNTEBENARRIY
x = 0.0 : al = M./JF = 0 , eou = -12.54 cm
a2 = M /F = 0 , eol = 15.455 cm

G o
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Xx =0.8 ¢ al = M /F = 9.63, eou = -2,91 ch
a2 = M /F = 0.83, eol = 16.29 cm
X = 1.8 : al = M./F = 17.48, gou = 4.94 co
a2 = M /F, = 1.48, eol = 16.93 ca
X = 2.4 al = M /F = 23.55, eou = 11.01 cn
¢ a2 = M /F, = 1.94, eol = 17.39 ca
X = 3.2 al = M_/F = 27.83, eou = 15,29 ce
a2/=M /F =" 2.22, eol = 17.67 c»
X = 4,0 al = M_/F = 30.32, eou = 17.18 ce
az = M /F = 2.31, eol = 17.77 c»
CHECK ULTINATE MONENT \
f. = 1.99/f°_ = 1.99/400 = 39.8 ksc
M_. = Fletkt) + f_ *I/C_ = 23900 kg-nm
p = Apalbd = 6.26/(39.53+42.42) = 0.6037
fp. = 18980#{1-(0D.5%0.0037%18980/400)) = 17313.9 ksc
w; = pf_ /' = 0.16 < 0.3 lﬁu underreinforcement

[+
f

A_f__/0.85( b = B.06 cn
AMRIDNAT = 11 ca BYluMA M, A

M ¢[A_ f (d-0.5a)]

\ u Pes DB

37446.16 kg-m

dv
M, MRB9N1T = 1.4M_ + 1.7TM_ = 31588 kg-n

Avily M, > 1.2#M__

dv
M, > M_fRBN1T ... O.K
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CHECK SHEAR

uteRs s Hurzarion
x=0.2: V, =27030 V_ = 12980 V_ = 18820 s = 7.13
x=0.4: V = 25516 V_ = 12980 v, = 170338 s = 7.87
x=1.3: V_=19029 V_ = 12980 V_ = 9407 s = 14.26
X = 2.0 ¢ vV, = 14272 v_ = 9512 v, = 7277 s = 18.43
Xx=30: V = 7l§6 V. = 5212 vV, = 3182 s = 42.13
X =4.0 ¢ V.= 0 V. = 3130.4 vV, = -3130 s = -
; s max. = 0.75h = 41.25 cn
CHECK DEFLECTION
s live load = 5w1°/384EI = 0.66 cn
i = P1°/48EI = 0,221 ca
s dead Joad = 5wl1®/384EI = ©.106 cam
camber of prestressing = 0.718 cn
o ¥ i
AU a = 0.66 + 0.221 + 0.106 - 02718 =

0.27 cm

.allow a = 1/360 = 1200/360 = 3.33 ca

. v 4
NITTRIUIURIBLIATAEN

v da ¢ 4 a (o ¥
TRHANUNUBANNINLRTEJUNWRNY
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Faculty of Civil Engineering ##8 KM I T L ###
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

====== PRESTRESSED == CONCRETE == DESIGN =======

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

xxx**x DATA OF MATERIAL USE IN STRUCTURE ****

Ultimate strests in concrete..at 28 days old (ksc) : 400.00
Ultimate stress in concrete..at transfer (ksc) : 320.00
FE T - L 3 Steel mEoom=m===
Notation : SPC-12B
‘Diameter of Strand {(mm) : 12.70
Area of Strand (sgrmm) : 98.71
Weight of Strand (kg/1000m): 775.00
Tensile stress..at ultimate (ksc) : 18980.00
Tensile stress..at initial (ksc) ¢ 13286.00
Tensile Stress..after loss (ksc) 9964.50
Loss of prestress (%) = 25.00

*x%* MOMENT FOR LOAD CONDITION USE ***

Length of Span (m) 3 8.00
Total Moment use (kg-m) : 17000.00

**x*x DETAILS OF DESIGNED SECTION ***

Depth of Section (cm) : 55.00
Effective Depth {cm) : 42.42
Area of Section (cm"2) : 1000.00

width of Section NemB A B 39.53

Wwidth of web {(cm) @ 7.91

Thickness of flange (cm) g 11.00
Top Kern Point {cm) : 12.54
Bottom Kermw Point (cm) 3 15.45
Eccentric of steel (cm) : 17.78
Inertia Moment (cm) = 380097.83

Total Area of Steel (cm™2) @ 6.26
OQuantity of Strand use (N) : 6

Distance Upper Limit Lower Limit
0.00 -12.54 15.45
0.80 . ~2.91 16.29
1.60 4.94 16.93
2.40 11.01 17.39
3.20 15.29 ' 17.67
4.00 17.78 17.76
4.80 15.29 17.67

«5.60 11.01 17.39
6.40 4.94 16.93
7.20 -2.91 16.29
8.00 -12.54 15.45



: 80
Max. Practical Eccentricity f{cm) : 51.00

xx* CHECKING ULTIMATE MOMENT **#

Cracking Moment (Kg-m) : 23902.84
Required ultimate Moment (Kg-m) : 31588.00

Ultimate Moment (Kg-m) 37427.85

*x* CHECKING ALLOWABLE STRESS #**#*

== Transfer ==
Stress at top fiber (Kg/cm™2) : 0.27
Stress at bottom fiber (Kg/cm™2) @ -186.03
== Working == )
Stress at top fiber (Kg/cm”2) : -113.11
Stress at bottom fiber (Kg/cm™2) : 0.10
xx*x DEFLECTION #***
Deflection from Live Load {cm) : 0.884
Deflection from prestress (cm) : 0.719
Deflection from Dead Load (cm) 0.106
Total Deflection (cm) 0.271

Allowable Deflection (cm) : 2.222

%
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way four edges support

i Y J t 0
nagan?uﬁun11ﬂ1u1m H

&
]

nuﬁﬂnaqau
Covering
Live Load
fc’
fei
Loss
Ful
fpu

Diameter

Steel area

10 x 15
3
800

400

320

20 %

18370

18980 (270 Ksi)
13

0.98

Condition of Slab : Interior Slab

BABUNITAININ

¥
nwﬂkunuﬁnaouuawngnv

t

Dead Load

10/40.

0.25 ch.

2400#%0.25

600

600 + (0.20%800)

760

600+800-760

640

11%100%.25%1

275

CR.
kg/n2
Ksc.

Kse.
Kg.
Ksc.

BN,

CR.

kg/lg

ksc.

ksc.

kg/i.m
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- e = 0.25/2-3-1.3/2

= 8.865 chn.
- e, = 8.865-2-1.3/2

= 6.23 CcB.

31ﬂ§a1 Load Balancing

B¥Fxke t  B¥F #e = LI
x* Y s
\
Solve 18  Fx = 985.61 kg/1 m.
- ®1 Spaging TuuRAzuul
Sy = 18370/ (275%100)
= 0.668 B.
Sx = 18370/(985.61%100)
= 0.186 n.
- dWIMAN T RAZIY)
Ny = 15/0.668
= 22.45
Nx = 10/.186

= 53.7
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d'x = 985.61/.25%#100 = 39.42 ksc
J, = 275/.254100 =11 Ksc.
WAITHLHWAAN Unbalance Load
Mx = 0.0534840%10°
= 3392 kg.n/m
My = 0.0324640%15"
= 4608 kg.m/m
section Modudus (Z)
= 100#25°/6
7 10416 ce. /m
w1 Stress 370 o = M/Z
ox = 339200710416 = 3?.56 ksc.
ay = 46800/}0418 = 44.28 wsc
Stress at Extreme Fiber
x. Lo F -39.42-32.56
= -71.98 ksc.
o, = -39.42432.58
= -6.86 ksc.
y 9 = -11-se.2s
= -55.28 ksc.
*
o, = -11-44.28
= 33.28 ksc.
Stress Allowable
5, = ~ (0. 454400)
= -180 ksc.
6, =  0.64320
= 192 ksc.



at x

at. y

64

Noment Cracking
Mcr = 24622.8
Mcr = 19887.8
Moment ultimate
Mux = 56746.8

Muy = 160043

BRAFERRRR AR R R RN S

Kg -v /v

&’5.*"\ Vaad

mg.ﬁq/f“'

KS»N/VY\
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Faculty of Civil Engineering ### KMITL ##id

R R R R R R AL EE R R E L SRR E R T R TR TR R RS R T AR LR 8
=== PRESTRESSED TWO-WAY SLAB === ‘

EEEEEEEEE R ERELEET XL EE AT EE LSRR TR REEEE TR TR T3S TR 1 R824

Length of Span X-X {m)}- : 10.00
Length of Span Y-Y {(m) : 15.00
Uniform load (Kg/m~2): 800.00
Thickness of section (cm) : 25.00
Spacing of Steel X-X (ecm) 68.00
Eccentric of Steel X-X (cm) : 8.87
Quantity of Steel X-X (N) 2 22.00
Spacing of Steel Y-Y (cm) : 19.00
Eccentric of Steel Y-Y (cm) : 6.23
Quantity of Steel Y-Y (N) 53.00
Diameter of Steel (mm) 12.70
Strength of concrete (ksc) : 400.00
¥*xx%  Stress at Extreme Fibger #**xx
Top Fiber Stress X-X (ksc) : -71.99
Bottom Fiber Stress X-X (ksc) -6.87
Top Fiber Stress Y-Y (ksc) : -55.24
Bottom Fiber Stress Y-Y (ksc) : 33.24

AKAKAKKRKKAAKXRAAKAKXAKRA KR AR A XRR A XA RKR KR AR A ARKRKRZRA XK ARXR AR X X
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AMANAIN 1.

=)

TITLE

MENU

1
+

Prestressed Beanr

L4

Design

Prestressed Slab

Design




87

Input Design Checking
Property Section Strength
1 2 3

PRINT
Result

Exit

To Dos
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o)

Input Property

Input Load Condition

Prelirinaly

Design

Select The F,,

Elastic Final Design

F

(F¥f_ /£

fl

e M /F_ + K,




1
1§

M /e + Kt

ry
"

(F¥f_ )/f

No

>
"
=1
»*
=

=
1"

F#(1 + e-(M_/F)

K

+

Select A_ Hax.

f,, = f_%(1-0.504P_#f_ /fc’

P

a = Ap.*fp.
0.85f_’#b
V. =P *f /fc’
-4 » PE
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Over Procedure Calculate

Reinforce Moment Ultimate
Révise Checking Shear
Section

M_“2 ¥, (r.pedEetvistie 19

f;. = F/A + (F*e*Cb)/I

V_, = 0.159b%dx/fc® + V, + (V %M_)/M___

V. %= (0783 0%40.30 £ N

i cw

V_ Use Min. Between V_ & V

vV, = W (1/2-x0)
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= 0.85 for Shear

=]
[

-3
i

Vu/é -V

Input Type of Stirrup

S = A ¥ #d/V
v h 4 c

S = 0.75h or 60

AN

Spacing = §

neEx

You

w

Spacing = §

Celculate The Proper

Spacing
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Checking Allowable Stress

f,. = - F, +F %exc + M ¥c,
I

f,, = F_ +F ¥e¥c  + M %c
a1 T

f,. = - F + Fhekc_ + (M_+M #c )
A 1 1

£, = F + Feekc + (M +M #c)
—; I 1

Compare with

Allowable Stress

Deflection from Live Load
Calculate froe Load Condition

(16 case)

Deflection from Dead Load

s = 5HW #L°

384%E]
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Deflection froe Prestressing

s = F_¥esL”

B#EI

Calculate Total of Deflection

Compare With
Allowable Deflection
(a = 1/360)

rint Resul

End




S4

Select Type of Slab

Input Data Design Section Print

Simple Flat Slab

Two-Way Slab

One-¥Way Slab
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Enter propeérties of Materials

Enter Dimensions of Span

Define thickness of Slab

Enter Condition of Slab

Calculate & Analyse Bending Moment

Calculate Eccentric of Strand Force

?

7

Calculate Total Strand Force in X & Y Direction




96

Calculate Number And Spacing of Strand

Check
Moment Ultimate

Revise Section

& Analyse

Display Output on screen

= P

rint Resul

Goto Main Menu




MNANEIN A.

v
PUNDUNITATUIN PRESTRESSED CONCRETE BEAM

Input § Condition of Load(7 case),property of material

Preliminary Design

| 4
ATUIARIAN F“x QWHQNTHOROGQO

F = M
A .
0.65%h
Ao ig AN
1
+ 0.50%h
L. v w
ANUIBRIRUIAN
AL = F
0.50%f
t

Elgstic Final Design

step 1 ¢ assume F'°
Tow  F_ = Fr__sf_
war e = M /F + K
 § o -

step 2 t AW F,F_ nldeusTe

F M /e + K
t t

F

o

(F*f_a)/f-.



S8

check 4N N /M,

- win < 0.50

X4 d
step 3 : MIWUNDAYABUNTANTEITY

Ac = F°¥h
fb*cb

A, = F#b
f‘*ct

-« v o ' ) ' H v
LRBARINNIANAND TEUTITNAN A ?Wﬂﬂﬁﬂﬂﬁgﬂ?ﬁﬂ@ﬂu

' - [
- ¥ HAANIY WA Ananuy 0.50

Ac = F°¥(1 + e—(HelFo)
K(
A_ = _F*b
f *c,

- [ 4 ’ [ ' 8
LRBNAIMNINAIT TENIINAT A wwnnqﬁao§n1§1euu

4 -t 4 - - 3 3
wiMiIRan1A’ N preliminary uar Elastic design

] P [ V] . Vv - '
Taitnurcdunu v revise uu1aaInu
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cable Profile

. 4 ¢ o [ . -~
xﬂunwsaﬁuautuanﬂuuqLnannﬁwuﬂ1n11¢luan131aaaw stress n
v
LNATHAITTHLAUAINIATENN IWTIE21 THURASTEACARBRT 3YAIINANIANK
[ YR - A T+ (d o [YIR. lu‘
AMIRRIETUTHLHURTN L NAY anuLuuanLnQQ1nununu11qnuasTuLuuﬂn
- Yoo o : ¥ dd ¢ vl « e er s
LARINUMBAAIEET  TIMUINWKINAINITANI I MaANTARL Tan 2 limiting

. RS
. - - . . ar d
zone TasgdWITNAIUIUNY upper limit U/r lower limit 1R o

Tna a, = Tuae ag?aja top kern

1ﬂan116wu?u3a upper limit uaz lower limit azAalumTas
[ 4

ﬁwuuaiaxﬁu1zazq ARAAATINSIIAIU

Cracking Moment

]

f 1.99 # /¢

cr

M Fletk,) + f_ _*I/c,_

cr

Ultimate Momenl (Checking)

P, A__/bxd

v = (p_¥f_

-4

y/£7

. AuumIAn £

£ = f_*(1-0.50#P_¥f__/f’c]
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a = A #f

-5 _J Pr
et ——tt

0.85%fc’#h

# niavUIRARIVaEY 1

- Check W_ -

} %)
i1 w = 0.30
»
dgﬂ - - e w ' 4
TQunTais dun TR uY taiutuaﬂuaﬂpaﬂﬁuqaa

M. = e*[A__.f__¥(d-0.53))

v
n w_ > 0.30
dH & 4 4 'Y of
1unTau tUuuuy overreinforcement ﬂiaﬂ18aﬂ ﬂaun1aazgn
- L’ 4 -3 - -~ - 'f (v} - L lu - -
aauannauntuannﬁ1uasa03ﬂ1uuwuunU1saa AT L HURARUTZABATUIN
1 %
IndunTRsTyu

N o¥L0.25¥bkd"#f7 )

w

% aﬂlﬁunﬁﬁﬁauuuﬂﬂ (Flanged Section) i
4 W v 1
- A7 w_ NIWBENIY 0.3 -

1mwnan ultimate moment ﬁﬂ&

ny Baeammuadnaie wannan a = A ¥f__/0.85%f° ¥l

(unudstﬁuaéﬁuﬂnﬂqu)

M = oX[A_ _#*f %(d-0.52))
ps D=
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1 A1awmednatu desnin a = A _#f__/0.85%f’ kb
(unusz i Tuaguaninaiw)

/

M, = ok[A_ *f_ #(d-0.5a) + 0.85%f’_(b-b")t_(d-0.5t )
Tas A,, = A__ - A,
AL. = (D.B5Kf’ _#(b-b ¥t )/f

- A1 w_ u1IN31 0.3 -

t ]
M181 ultimate Noment tagvi

m a8 uuMgInAIe 80N & = A__¥f__/0.85%f’ %]

(unudz1 fiwag uilnam)
M, = e*[0.25#f’ *b¥d”)

D d1ammnlng 1y €eanin a = A _¥f__/0.85%f°_%b

-~ [}
(unuﬂztnuaguanﬂnawu)

¢%[0.25f° _b’d" + 0.85f’_(b-b”)t(d-t /21

=
I

u

Checking Shear Force

N80 V., tinclined flexural cracking Shear:

V., = 0.159b°dx/fc’ + ¥, + (V *M_ )/N

man

Tes  N__ = I/C,(1.59/fc’ + £ - 1)
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iy
1

F/A + (F¥e*C_)/)

Do

o)
it

(M, ¥c,)/]

IR V.. (web cracking Shear)
V_., = (0.93/fc’+ 0.30f _ + V)

cw

1ag f = F/A_

Y 4 T — .
INUU V_ n%gasaaq1ﬁﬂwnﬁaanQﬂ TENINN V_

WIRY VAN

vV, = W_(1l/2-%)
WIAY v
¢ = 0.85 for Shea:
V. = YV /6 -V,
S = A ¥ *d
NV 1
vC
<@ '
(¥ARY S__

* - 1 o my
S_ox rmasNniyvAw 0.75h or 60 cnm.

&

Checking Stress in Section

check Allowable Stress

f = - F_ + F_%edc - M %e,

LR

o———

A I ]
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fo, = - F_ - F_%e#c, + M ¥c,~
A I )

f,. = -~ F + Fre¥c_ - (M_+M #%c )
A I )

- Fe¥c_ + (M_+M ¥#c )

I ]

Checking Deflect ion

MIAINITINYBAYAIUAIN Dead Load SRHECES

a = 5¥W _x°

384%E]

[] L] -~ o 4 . B
MIATNITTIANAINASAIUBULUBNNININ 1ive loac

. -4 N .
ATWIUIN gﬂ11uuasasﬂ1unaq load condition

tehu o = skw st
384%E)
a = p1° Ty

48E1
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MIAINITINIDAVANAIN  Prestressing

a = FaL® # [e, + 5/6(e - ).

——

8*E]

Check A1 Deflection MINXTIAT3IM 72.4.M. (a = 1/360)

3K ok ok ok K ok K o

o : v N N, 2 -
BUAAUAITATUIUTRTISA T19UUABUNTRAGU T FUATAINY:

®  Wuy Four Edges Support

Input ;3 Propetty of Material,Dimension,Covering,Coefficient

B.M. of Slab & Uniformly Liveloac
' X
- ﬂﬁﬂﬁﬂ?ﬂuuuﬂnaeuuﬁﬁﬂgai Y = Lx/40

- 3MA1 Covering ATWIAMIAT e & e

Tns e t/2-Covering-(Dianeter of Strand)/2

(2]
n

e_-k-(Diameter of Strand)/2

' <
k A2 TzszienavinanTuuninny x wasunuy N

- M18118Y Dead Load ,Wb URE Wul

1a8 Dl. = 2400~t
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=
L1}

b Dl+Sustain part of Live Load

(Tanﬁuﬂﬂ 20% of LL)

=
1

D1+LL—Wt

ub

- W1A9BY F_ FuanmaudIn1en Effective Stress Tuuniunu y

s

af s
Az 11 Ksc.

Fy = 11%t

- 1187 F_ TRan17unuAIfig 71u@un1Ta unq¥d Load Balancing @p

Fx#(ek) + F”*(e,) = W
N ° X

x ¥

b

- M1A7 Spacing TURARTUWI 3T

e

e

v

F¥100/F,

F¥100/F
. (-3 ]
- BRI nanTuuRazuuInaL
- Check A1 Ultinmate Moment ,Stress Allowable ans

-~ o o
NABJABLNIRBALTY

koo okl ok ok kol ko
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NNANXIN 3.

&
nﬂsnaafwouuﬂaunvnaﬂuseuuu Post-tension

d - o A. [ ] «
(LoNAIT 10 U. TWaiNu oufiieTe 98m

LﬁuTWﬂavtSHQﬂﬁﬂﬂﬁﬁa Tunwsﬁaa§1eéuaaun?mSﬂuveﬁﬁﬂ Post—
tension %o1uﬁiqznéwaﬁetéaadwoq Ly
- 3§nﬁ1ﬁaa¥wouavnwvﬂauquoﬂu
- n11ﬂ1uquqmnﬁu1unﬁsﬁea7ﬂ
- taFesTolunnTrionu

(-4 v o i v w
SIMTUTIEAY 1 28R agTunuwna‘ﬂ
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%%nﬁﬁﬁﬂﬂ%ﬁquaznduQNQﬁu
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program PSTRESS}

uses crt,graph,dos,printer,umain,win,prt,zone,slat}
Var '
M : moment; w ¢ weighty
V 3 sheari F : forces
fi 1 stress ac ¢ area § /
b : bij c ¢ cly
h ¢ highg sp sspacey xishdisg
df : deflecy mxl ¢ proxlg
mK § Proxj my ¢ proys
mz ¢ proz XX $(disy
ge ¢ ql3 re ¢ rlg
sol ¢ 81} a02ta}
ey § eous el ¢ eoly k.
€UX ${EO0uxXj elxseolxy

datasarrayli..6,1..20] of stringl723;
pl,p2,p3,pdirealy
wit,wi2,1,awl,bwl,aw2,bw2,aw3,bw3 ¢ realj f{case 1-161}
la.Ib,hv,bf,tf,rii,cb,cb,e.kt,kb;d,ds,wp,pp,a ! realy {sectionl}
V6,M13,M7,V1,V2,F01,F02, 10,1z $ realy
co,em,vx,vy,Ec ¢ resls {Modulus concretel
gt,o0h,ch,cht,ch2,ch3,ch4 ¢t  chary \
nt,i,table,pages,pic tintegeri
In,l1ine0,t tintegert
ntarrayll..53of in%ager;
ginum; u ¢integery 'éNumber of load conditionl}
qtt :integers {Quant.ity of st}and}
{ grd $stringl5131}

npic,tos,test,test.1: char § rx,ry treslg {monitor typel}
ox,5Ch § chary {Sleh select}
kin ¢ goo 3 pom ¢ hoo 3 kot ¢ ioo §

N

fixspomxl; Vxxipomx2; MMx:pomx3; wixspomx4}

fiytpomyl} Vyy:pomy2i Mﬁy:pomyE: wiy!pomyd;

£$i ratiol
{$i outreall

{$i{ concretel
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{$i cell}
{¢i titlel
{$i select}
{$i msteell
{$i mhpicl}

£$i reinl

procedure setnormalj}
begin
settext justify(0,2)3
setlinestyle(0,0,1)3
settextstyle(0,0,1)3

end}

procedure change_page(var pages:integer)}
begin

vdel(0,0,719,300)

pasges:=pages+l;

if pages=5 then pagest=1}

case pages of

1:grl; 2:gr2s 3:grd; 4tgrd;
end}
setnormalj

end}

procedure read_value_of_picture(var pic,pagess integer);
var chichars
begin ,
repeat
vdel(100,305,595,338)%
vmoveto(200,330)3
setnormalj
cese pages of
{souttext(*Input Number of losd condition <1..7> 7 ')
21outtext (' Input Number of load condition <B..10> 7 ')}
Bzouttext('lnpué Number of load condition <11..13> 7 *)j
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4:outtext (' Input Number of loasd condition <14..16> %7 ')}
end;
pic:=0; *
if pages=l then
begin
repeat cht=readkey; until ch in ['1'..'7'];
outtext(ch)y pic:=ord(ch)-48;
end else
if pages=2 then \
begin
repeat cht=readkeyj until ch in['1','8','9*']; outtext(ch)
if ch in[('8','9'] then pics=ord(ch)-48
else
begin
repeat ch:=readkeyj} until ch='0'; outtext(ch)j pice:=10}
end}
end else
if pages=3 then
begin
repeat chi:=readkey; untjl ch='1'} outtext(ch);
repeat chi=readkey; until ch inl['1'$'2','3'1;
outtext(ch)i
case ch of
'"1':pict=113 '2'tpici=12; '3'tpics=13;
end}
end else
begin
repeat chi:=readkey; until ch='1'§ outtext(ch)}
repeat chi:=readkeyj} until ch in['4°','5','6']; outtext(ch)}
case ch of l
'4'tpict=14} *'H'tpici=15y '6'ipic:=16;
end}
end}
delay(500) -
vde1(100,305,535,325)%
vmoveto(200,310) 3
outtext (' That''s right OK! <Yes or No> 1 ')}
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repeat ch:=readkeyjuntil ch infL'y','n','YV*','R'1}

outtext(upcase(ch))i
until ch inl'Y','y'];
delay(300)

end}

BEGIN "(¥mgin¥)
setgraphy
titley

textbackground(1);textcolor(id)iclrscry

repeat
select(tos)
restorecrtmode}
case tos of
‘1
repeat

textbackground(11)jclirscr}

windowopen(20,8,60,20) jtextbackground(1l)itextcolor(i4);

clrscry writelny textcolor(12);

writeln(' Beam Design

textcolor(14)}

writeln('
writeln('
writeln('
writeln(’
writeln(!'
writelns

write('

Input Dats

Design Section

Checking Section

Print Result

¢+ Exit to Main Heﬁu

{
1
t
1
i
]
]
{
1
!
!
|
AV
1
N

repeat test:=readke§:test:=upcase(test);

*Jswritelns

»

until test in['C'y'D*','I*'y*P*,'E"' 1}

write(test);delay(700);
windowcloses

repeat
textbsckground(7)s3clrscry

windowopen(20,8,60,20)

case test of

1
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begin

textbackground(1)jtextcolor(14d)iclrscr}

writeln(' Input Menu ')
writeln} -
writeln(' C ¢ Input Concrete ')
writeln(® T ¢ Input-Steel )% .
writeln(' M ¢ Input Load Cbndition');
writeln(’ @ ¢ Quit to Beam Menu ')y
writeln;
write('’ Choose ==========z==) ¢ ()3

repeat testl:=readkey;tesb1:=upcase(tespl);
until test1 inC'C*,'T','M','Q"'1;
write(test1)jdelay(700);
windowcloses
case testl of
'C's begin textbackground(1)jeclrscr}
concrete(fi,lo)y end;
'T't begin setgraphmode(getgraphmode);
msteel(ge,re,sc,fi,ln,gt,lo,0x)jendy

‘M*'t begin

K7 t= 03 Vi := 03 V2 := 0;
setgraphmode(getgraphmode)
setbhkcolor(l)isetcolor(14);
GR1isetnormaly
vmoveto(125,330)3
outtext (' Press <{enter> to Choose load condition. ')}
repeat chl:=resdkeyi until chl in [#131}
gU11 1='0°3gl21:=10";gl31s="0";gl41:="0";g[511="0"$gL612="0"3gL7I:="0"3
u t= 13
repeat
repeat
vdel(100,305,5985,338);
vmoveta(200,330);
setnormalj
outtext (' Input Number of load condition <1..7> ? ')i

repeat npic t=readkey$ until npic inC'1',,'7'31} ’



until

end;
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outtext(npic)idelay(300);
vdel(100,305,595,328);
vmoveto(200,310);
cuttext (' That''s right 0K! <(Yes or No> ¢ ')}
repeat chi=readkeyjuntil ch inl'y','n','Y',"'N']}
ch:=upcase(ch)jouttext(ch)jdelay(500);
until ch in ['Y','y']}
restorecrtmode}
witle=03wi2¢=03pl1:=03p2:=03p3:=0;p4:=03ewlt=0;bwl:=0}
aw2:=0;bw2:=03aw3:=03bw3:=0}
texthackground(1l)jclrscry
case npic of
‘1'scasel(m,v,w,1)} *2'scase2(m,v,w, l,wil)}
'3tecase3(my VW, 1, wi2)} t4':cased(m,vyw,pl,1)¢
‘5tscase5(m,v,w,p2,1,awl,bwt); '6'tcaseb(m,v,p3,1,8w2)¢
*7tscace7(m,v,pd,1,aw3,bwd)}
end;
M7 ¢= M7 + ML73; Vi := V1 + VLil; V2 t= V2 + VL2]4
gotoxy(23,23)%
write(!' Use other load condition (y/n) 3 ')3
repeast oh:=readkeyjuntil oh inf'y','n*, "Y', 'N'"1;
write (oh)y delay(500):
windowclose}
if oh inl'y','Y'1 then
begin
setgraphmode(getgraphmode)
gris
end} ~
glul := npicy
u = utls

oh inf'n','N'1;

end;
ends
'‘D*':
begin

textbackground(1) jtextcolor(14)jclrscry



134

writeln(! Design Section Menu ')$ writelny
writeln(' P ¢ Preliminary Design *')j
writeln(® F ¢ Finel Elestic Design');
writeln(* L ¢ Steel Profile Design');
writeln(’ R : Steel Reinforcement')j
writeln(' Q@ : Quit to Besam Menu'):
writelns

write(* Choose ============) ; )3 .

repeat testl:= readkey;jtestl:=upcase(testl);
until testl inl'P','F',*R*,'Q"','L'];
write(testl)jdelay(700);
windowclose;
case testl of
'P't begin prelim(m,ec,fi,F,M7,w,1,h)}
setgraphmode(getgraphmode) ;
setnormalj
tablegraph(tsble,nt,bh,c,bf,bv,
tfychyct kb, kt,e,la,rii,h,gt);
restorecrimaode;
end;

*‘F': begin
elasbic(fi,M,ac,F,?,h,kb,kt,cb:ct,e,FOI,F02,d.lo);
end}

'L's begin
profiIg(H,V,mx,my,mz,aol.aoz,w,h,1,Fw1.bw1.aw2.bw2,

aw3,bw3.kb,kt,cb,ct,FOZ.wi1,wi2,p1,pé,p3,p4,
vx,vy,co,em,xx{eu.el,g,f.mxl,eux,elx);
end}

‘R't begin rein(ac,qge,re,qtt)y end;

end;

end;

'C's

begin

textbackground(1l)jtextcolor(14);clirscry
writeln("* Checking Menu')}
writeln;

writeln(* U ¢ Ultimate Moment')s
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writeln(* S ¢ Allowasble Stress')j
writeln('® V : Shesr reinforcement')}
writeln(* D 1 Deflection')y
writeln(' @ ¢ Quit to Beam Menu')}
vritelns

write(' Choose =====s======) ¢ ')}

repeat testl:=readkey; testl:=upcase(tastl)i

until testl in C'U',*S','V','D*,'Q"' ]}

write(test1)3delay(700)3

windowclose?

case testl of

‘Ut

'S's
1y

lDl:

end;
end;
‘P
begin

ultinste(F,fi,M,8c,e,kt,ch,bf,bv,Lf,d,pp,
wp,a,la M7 )i
stressallow(fi,M,F,ec,F02,e,cbh,ct,1a)}
begin :
testsheer(sp,M,V,w,fi,F,ac,h,awl,bwl,aw2,bw2,
aw3,bw3,1,wil,wi2,pl,p2,p3,p4,e,ch,
ct,la,d,bv,ds,gsx)}
end;
begin
deflection(F,w,fi,df,1,8wl,bwi,aw2,bw2,aw3,bw3,
wil,wi2,pt,p2,p3,pd,la,Ec,e,F02,8,u,

‘eu,el)g ends

textbackground(0)iclrscritextcolor(1l)i

writelnjwritelniwritelns

writeln(' it Promgram Printing ! ')

writeln; . -
. -

writeln(' == Please Wait == ')}

example(qe,re,fi,M,ac,h,M7,1,bf,bv,tf,d,kb,kt,e, s,

df,lo,1n,qtt,eu,el,em,xx)}
)

ch:=readkey}

windowclose$

end;
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end}
delay(500);
windowcloses
unt il (testl ='Q@') or (test='E'});
until test='E'}
'2
repeat

textbackground(11)jtextcolor(14)iclrscr}

windowopen(20,8,60,20); textbackground(1)jtextcolor(14);

clrscry textcolor(12);
writeln(' Slab Design ')

writelny textcolor(14);

writeln(® I ¢ Input Dats ')

writeln(' D ¢ Design ')

writeln(' P ¢ Print Result ‘)i

writein(' E ¢ Exit to Main Menu ')
write(' Chooge ===========z=) 3 1)g

repeat testi=readkeyitesti=upcese(test)}
until test inL'D',']','P','EL, 'S ]
textcolor(11)y
write(test);delay(700)
textcolor(14);
case test of \

*1't begin windowclosejtextbackground(1)iclrscr}

concrete(fi, lo) jsetgraphmode(get.graphmode) §

msteel(qe,re,ac,fi,In,gt,10,0x) end}

'D's begin windowclose:textbackground(1)}clrscr;

TwoWsy(kin,pom.kot,ac,fi.re!ox.In.fix,vxx,

MMx,wix,fiy,vyy,MMy,wiy); end;
'‘P't begin
texthackground(0)jclirscrjtextcolor(l);

writeln:writeln;writeln;'

writeln(® 't Promgran Printing !!
writeln
writeln(! == Please Wait == ')

pps(kin, pom,kot) schs=readkey;

end}



end;
deley(500)%
windowclose;
until test='E'}
end;
until tos ='E'}
closegraphj

end.
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unit umaing

interfacd

uses crt,win,graphi

type m

51

f
s
Y

w

]
]
d
b

c

n

ver chic
procedure
Procedure
Procedure

Procedure

oment =
hear =
orce =
tress =
res =
eight, =
high =
pace =
hdis =
eflec =
i =
1 =
ql =
ri F
um =
prox =
proxl =
proy =
proz =
al =
82 =
gouy =
eol =
eogux =
eolx =

dis =

hars

rd(var
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array[0..15] of real}

arreyl1..10] of real}

gsrrayl1..4] of realj

arrayl1..20] of realy

arrayf1..13] of resls

arrayl0..6] of real}

arrayl1..3] of realy

array[i1..3,1..11] of realj

arrayl1..11] of reals

arreyl1.,61 of realy

arrayf1..641.,2030f stringl313

arrayl1..6,1..20,1.,.910f realy

arrayl1..6]1 of stringl81}

arreyll..6,1..5] of resl;

gerrayl1.,.71 of char}

arrayll..111]
grrayl1..111]
arrayll..111
earrayl1..111]
arraygl..lll
arrayf1..111
srrayll..11]
arrayl1..11]
arrsyll..111
gerrayll..111]
arrayf1..111

astresl)

of
of
of
of
of
of
of
of
of
of
of

casel(var Mimomentjvar

enter25(var lirealjvar

reals
realy
realy
reslj

reals

real}

reals
reals
reals
real}

real}

N

fmoment for L.L at any sectionl
{total M. for L.L}
{moment for D.L}

{total moment st any sectionl

{top limit Zonel
{lower limit zomnel
{top fiber-top ione}
ftop fiber—lower zonel

{distance in profilel

Vishearjver wiweightivar ltreal)}

pireal)y ;

result2(var Mitmomentjvar vishear)} .
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Procedure

Procedure

Procedure

Procedure

Procedure

Procedure

procedure

procedure

procedure

procedure

procedure

procedure

procedure

procedure

procedure

procedure
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result3d(var Mimomentivar vichear)

cese2(var Mimomentjvar Vishearjvar wiweightjvar l,wiltresl)}
case3(var Mimomentjvar Vishearjvar wiweightjvar 1,wi2treal)}
plyltreal);

cased(Var M:moment;Var Vi:shearjvar wiweightjvar

case5(Var M:momentjvar Vishearjvar wiweightjvar p2,1,ewl,bwilstreal)}
caseb(var M:moment}; var Vishearjvar p3,1,ew2ireal)}
case7(var M:moment; var Vishearjvar p4,1l,aw3,bw3treal)}
prelim(vér M:momentjvar ac:aresjvar fitstressjvar Ftforce}
ver M7:realjver wiweightjvar liresljvar hthigh);
smell{(var M:moment{ var ac:sreajvar fitstressy var F:force}
var hthighjvar kbykt,cb,ct,e,F01,F02:realjvar lotresl);
big(var mimomentivar actareajvar fitstressjvar F:force}
var hthighjvar kb,kt,ch,ct,e,F01,F02:realjvar lotreal)j
elastic(var fitstressjvar Mi:momentjvar sctareajvar Fiforce;

var wiweightyvar hthighjvar kb,kt,ch,ct,e,F01,F02,dtreal}

var lotreal)y
under(var 8c tareajvar d,atresl; var fitstressjvar M:moment)i
under2(ver actarea; var d,8,bf,bv,tfirealijvar fitstress}

var Mimoment)}
over(var actareaj var d.a,bf,bv,tfirealjvar fitstressy

var Mtmoment)
ultimate(var Fiforcejvar fitstressjvar Mimomentjvar act: sreap

var e kt,ch,bf,bv,tf,d,pp,wp,8,la,M7 ireal);
stressallow(ver fitstressjvar M:momentyvar Fi:forcejvar aciarea}

ver F02,e,ch,ct,lasreal);

testshear(var sptspacejvar Mimomentjvar Vishearjver wiweight}

var fiistressjvar Fiforcejver aciaresjvar hthighj

var awl,bwl,aw2,bw2,8w3,bw3,1,wil,wi2,pl,p2,p3,

p4,e,ch,ct,la,d,bv,ds:realjginumiver x:shdis)}

procedure deflection(var Fi:forcejvar wiweightjvar fitstressjvar dfideflecs

ver l,awl,bw!,ew2,bw2,aw3,bw3,wil,wi2,pl,p2,p3,p4,
la,Ec,e,F02:realjvar ginumjvar u:inieger;var euteou}

var elteol)

implementation
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procedure rd(var siresl)

const cr=#13; bs=#B8; sp=#32;

resarrayl1..20]af reaslj

begin

var at,atfistringy i,j,k,ysxthyte; syfirealy chichar; b,ctbooleany

’

it=03 bi=true; ci=false} yi=wherey; x:=wherex}

) repest

cht=readkey;

if (ch in £'0'..'9'1) or ((ch=#45)and(i=0)) or (b and{(ch=#46)and(i>0))

then
begin
write(ch);
it=i+1y

atLils=chy

if ch=#46 then begin bt=falseyj:=ijend;

end else
if ch=bs then
begin

write(ch); x¢=wherex:

gotoxy(x,y); write(sp)} gotoxy(x,y)

if 120 then is=i-1y
end}
if i<J then bh:=truej
if ch=cr then
begin
if i=0 then
begin
ci=false; -
gotoxy(x,y);

end else

end;
until cg
jr=ig ,
if at[11=#45 then
begin

Bi=-1} for ki=1 to i-1 do

\

at[kJs=at[k+11}
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Je=i-1¢
end else s:=1;
8:=0¢

b:=true;

t=false} end}

for k:=1 to j do if st{kl=#46 then begin xi:=ki

if b=felse then

begin

yi=j-x3

ji=x-13%

for k:=1 to y do atflkl:=atlk+x]s
end else y1=03
if j=0 then 8:=0 else

begin

for k:=1 to j do relkl:=ord(etlk1)-48;

if j=1 then a:=reljl else
begin
x:=j-1¢
repeat
for k¢=! to x do relkl:=relkI*10;
X$=x—-1}4
until x=0%
for ki1=1 to j do st=relkl+a}
end;
end}
f:=03 ‘
if y>0 then
begin

X:=y

for kt=1 to y do begin relkJ:=ord(atflx])-4Bixi=x-1} end;

Xt{=ys$
repeaL
for ki1=1 to x do refkli=relk1/10}
x$=x-13} ,
until x=03
for k:=1 to y do fi=relkl+f}
end}

at=(a+f)¥s}



write(*

writeln('
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begin

textbasckground(1); clrscry

Procedure cesel(var Mimoment{var V¢ shesrivar witweightjvar lireal)y

windowopen(9,4,75,20) jtextbackground(0)jtextcolar(1l)iclrscr:

repeat

if ch in ['R','r'] then
begin
gotoxy(4B,2)jclreoly gotoxy(48,3)iclreol;
gotoxy(48,8)iclreol; gotoxy(48,9)jclreol}

gotoxy(48,10)iclreoly end:

gotoxy(4,2); write(' ENTER UNIFORM LIVE LOAD (Kg/m) ¢ ‘i

rd(wl21)

gotoxy(4,3); write(' ENTER LENGTH OF SPAN (m) ')y

rd(1)g
ML71 = (w[21%sqr(1))/8;
VO11 = (wl21%1)/2;
VL21 = VL1l
gotbxy(1,7);

gotoxy(3,B);
write(' Max. KOMENT FOR UNIFORM LIVE LOAD
gotoxy(3,9)
write(!' SHEAR FORCE AT SUPPORT A
gotoxy(3,10)
write(' SHEAR FORCE AT SUPPORT B

gotoxy(1,11)%

writelns

writeln("® LENTER1- Accept dsts

repeat ch := reedkeyj until ch in [ #13,'R','r'1;
until ch inf#13]1

end;

Procedure enter25(var.lsrealjvar pi:real)}
begin
gotoxy(4,2)3

(Kg-m)

(K¢g)

(Kg)

H 'WMLT718612) %

3 *yVE13:16:2) 4

H tG,VL11s6:2)

LRI~ Reentry ')
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write(!' ENTER. THE POINT LOAD (P) (Kg) : ')
rd(p);
gotoxy(4,3)
write(!' ENTER LENGTH OF SPAN (m) ¢ ‘)3
rd(1);
end;
Procedure result2(var M:moment;var vishear)j
begin
goboxy(1,7)3
write(! oo e e ')
gotoxy(3,8)
write(!' Max. MOMENT FOR POINT LOAD (P) (Eg-m) ¢ *yMETI:6:2) 3
gotoxy(3,9)
write(! SHEAR FORCE AT SUPPORT A (Kg) . 'yVE13:632)
gotoxy(3,10};
write(f SHEAR FORCE AT SUPPORT B (Kg) ¢ 'y VE23:56:2)
gotoxy(1,11);
writeln(' —--mmm e e - ')
end;
Procedure result3(var M:momentivar vishear);
begin
gotoxy(1,7)s
write(' ------------ 2y el W7\ ST 7 B ety & itttk bl ')
gotoxy(4,8)
write('¥ax., MOMENT FOR INéREASING LOAD (W) (Kg-m) 'yML73:6:2)3
gotoxy(6,9)
write(! \ SHEAR FORCE AT SUPPORT A (Kg) @ *yVL13:6:2)
gotoxy(6,10)
write(' SHEAR FORCE AT SUPPORT B (Kg) 1 'y VE23:6:2) %
gotoxy(1,11)} |
writeln(! —-mrmm e e - '3
end} '
Procedure case2(var Mimomentjvar Vishearjvar wiweightjvar lywilsireal)s
Begin
textbackground(1)}
clrscr;

windowopen(9,4,75,20) s texthackground(0)jtextcolor(11)jclirscr}

’
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repeat

if ech in ['R'y'r*1 then

begin

gotoxy(48,2)3clreoly gotoxy(50,3);3clrenls
gotoxy(50,8)ijclirenl; gotoxy(50,9)3clreoly
gotoxy(50,10)iclreol; end}
gotoxy(1,2)

write(' ENTER THE INCREASING UNIFORM LOAD (W) (Kg) ')

rd(wil)g

gotoxy(6,3)§

write(!' ENTER LENGTH OF SPAN (m)

")y
rd(1);
ML7] = wil¥(sqr(l)-(sqr(1)/4))/(6%1);
VL1l = wil/3;
VL21 =, 2%¥wil/3;
result3(m,v)
writeln(' [LENTER]I- Accept dsta LRI~ Reentry ')}
repeat ch != resdkey; until ch in [ #13,'R','r'13
until ch inC#131 ; '
end}
Procedure case3(var Mimomentivar Vishearjver wiweightivar 1,wi2treal)y
begin
textbackground(la;
clrscrs
windowopen(9,4,75.20):textbackground(ﬂ);textcolor(ll)tclr;cr:
repeat
if ch in ['R'y'r']1 then
begin
gotoxy(48,2)tclrenly gotoxy(50,3);clreol}
gotoxy(50,B)iclrecl; gotoxy(50,9);clreonls
gotoxy(50,10);clreol} ends
goboxy(1,2);
write(' ENTER THE INCREASING UNIFORM LOAD (W) (Kg) 1@ ')y
rd(wi2);
gotoxy(6,3)3%
write(!' ENTER LENGTH OF SPAN (m) ¢ . ")¢
rd(1);
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KL71 = (wi2%1)/6;
V1l = wi2/2; VL2 &= V[1];
result3(m,v)}
writeln(' CENTER1- Accept data [R1- Reentry ')}
repeat ch := reedkeyy until ch in [ #13,'R*,'r'3;
until ch inC#131 ;

v

end

Procedure_cased(Var M:moment.;Var Vishearjvar wiweightivar pl,lsreal)
Begin
textbhackground(1);
clrscr
windowopen(93,4,75,20) jtexthackground(0) jtextcolor(1t)iclrscry
repesat
if ch in ['R'y'r'] then
begin
gotoxy(4B,2)iclreoly gotoxy(48,3)i3clreonl;
gotoxy(48,8)jclrealy gotoxy(48,9);clireols
gotoxy(48,10)iclreoly end;
gotoxy(4,2)¢
write(! ENTER THE POINT LOAD (5) (Kg) ')
rd(pl);
gotoxy(4,3)
write(! ENTER LENGTH OF SPAN “(m) : ')
rd(1) '
ML71 = (pl¥l)/4;

VL1l == pl/2;

VL2l VL13;
result2{m,v)}
writeln(® [ENTERI- Accept data LR3I~ Reentry ')}
repest ch'z= resdkey$ until ch in [ #13,'R','r'1;
until ch inl#137 ;
end; ~
Procedure caseb(Var M:momentjvar Vishearivar wiweight}
var p2,1,awl,bwitreal)}

Begin
texthackground(1)} clrscry
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windowopen(9,4,75,20) jtextbackground(0)jtextcolor(1il)jclrscry
repeat

repeat

if ch in ['R',y*'r'] then

begin
gotoxy(4B,2)3clreol; gotoxy(48,3);clreol;
gotoxy(48B,4)iclreol}y gotoxy(4B,5);3¢clreols
gotoxy(4B8,8)iclreoly gotoxy(48,9);clreols
gotoxy(48,10)iclreal; end;

gotoxy(4,2);

write(' ENTER THE POINT LOAD (P) (Kg) ¢ ')
rd(p2);

gotoxy(4,3)

write(' ENTER LENGTH OF SPAN (m) @ ')

rd(1);
gotoxy(11,4)§ write(' ENTER THE LENGTH OF *a" (m) ')
rd(awi)
gotoxy(11,5); write(' ENTER THE LENGTH OF "h" (m) ')
rd(bwl)}

until swi+bwl = 13

Vi1l (p2%bwl) /14

VL21 1= (p2%awl)/1}

if (1/2<=awl) then NX[T71 p2¥hwl/2 /

else ML7] 8= (p2%bwl/2)-(p2%((1/2)~awl))}

result2(m,v)}
writeln("* LERTER]I- Accept datq LRI- Reentry ')
repeat ch := readkey}y until ch in [ #13,'R','r'1
until ch inlf#131

end}

Procedure case6(var Mimoment{ var Vishearjvar p3,1l,aw2ireal)s
Begin

textbackground(1)

clrscry .

windowopen(9,4,75,20) jtexthackground(0)jtextcolor(11)jclirscr}

repeat
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begin
gotoxy(4B8,2)iclreal}y gotoxy(4B8,3)iclreoly
gotoxy(48,4)jclreoly . -
gotoxy(4B,B)iclrenly gotoxy(48,9)iclreol}
gotoxy(48,10)3clreol} end;
repeat
gotoxy(4,2)
write(' ENTER THE POINT LOAD (P) (Kg) ¢ ‘)3
rd{p3);
gotoxy(4,3);

write(* ENTER LENGTH OF SPAN (m) '3
rd(1)3
gotoxy(4,4); write(® ENTER THE LENGTH OF "a" (m) ')

rd(aw2)3 until (2%eaw2) < 13
MC71 := (p3%sw2); VL1l 3= p3 V[21 = p3
result2(m,v)}
writeln(! CENTER1~- Accept data [R1- Reentry ')
repeat ch ¢= readkey} until ch in [ #13,'R','r*'1}
until ch in[#133 ;
end}
Procedure case7(var Mimoment; var Vishearjvar pd,l,swd,bw3ireal)}
var Jjsk ¢ vrealj ’
Begin N
texthackground(1);
clrscry
wvindowopen(9,4,75,20) stextbackground(0) §textcolor(il)icirscr}
repeat
repeat
if ch in ['R'.'r']'then
begin
gotoxy(4B,2)3clrecly gotoxy(48,3)iclreols
gotoxy(48,4)3clreoly gotoxy(48,5)iclrecls
gotoxy(48,B)iclreolt gotoxy(4B8,8)iclreols
gotoxy(48,10)3clrecly end;
gotoxy(4,2);
write(' ENTER THE POINT LOAD (P) (Kg) 3 ')
rd(p4)
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gotoxy(4,3)¢

write(!' ENTER LENGTH OF SPAN (m) @ ')y
rd(1);
gotoxy(4,4); write(® ENTER THE LENGTH OF "a" (m)
rd(awd)
gotoxy(4,5); write(' ENTER THE LENGTH OF "h" (m)
rd(bw3d);

unt.il aw3+bw3 < 1

VE11 := (pd/1)%(l-aw3+bwd); VL2l := (pd/1)¥(1-bw3+awd);

if (1/2<= aw3) then wl7Js= V[1l%1/2
else if (1/2>aw3) and (1/2<=(1-bw3))
then mC73:= (VL1I%1/2)-(pd%((1/2)-8w3))
else if (1/2 > (1-bw3))

then mC73:= (pd¥(1/2)%(bw3-aw3)/1)+(p4*(awd-(1/2)+1-bw3))}

refultZ(m,v):

writeln(® LENTERI- Accept dats [RI- Reentry ')j

repeat ch $= readkey; until ch in [ #13,'R*',‘'r'1}
until ch in[#133 ;

end

procedure prelim{(ver M:momentjvar acstareasjvar fi:stressijvar Fiforcei

var M7:realiver wiweightjvar li:reslivar hthigh)

var ac0,w0,m0,ac0lsrenl} '
begin

textbackground(1)stextcolor(11)y clrscrj

h{1] ¢= 6.B3%1.6%sqrt(1,15¥M7/1000)

hL2] t= 6.B3%2.0%sqrt(1,15%M7/1000);

windowopen(B8,3,72,20)3 textbhackground(0): clrscry textcolor(il)s

writeln(*  mmeeeeeee e '3
writeln(' PRELIMINARY DESIGN ')
writeln(* 0 e -—==')3
writelnjwritelns;

write(' SUGGESTED DEPTH OF SECTION (cm) ¢ ')}

writeln(h{111612,' - *,h(21:6:2);
write( ENTER DEPTH OF SECTION (cm) i

rd(h[31)} )

FL11 := M7/(0.5%h[31/100);  Ac[1] 1= FL11/(0.5%FilB1)}

1

I)‘
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w[01 := (Ac[11/10000)%2400; MLO] 3= (w[OJ¥sqr(1l))/8;
MC51 :=~M7+MEOJ;
FL21 += MLC51/(0,65%h[31/100); Acl2] := FL21/(0.5%fi[81);
if acl1] > acl2] then begin =&ac0 $=(1.15%acl11);
8c01:=(1.8%8cl[11)} end
else begin ac0 $= (1,165%ac[2]1);
ac01:= (1.B¥acl21); end;

writelng

write(!' SUGGESTED MINIMUM AREA (sq.cm) ¢ ')
writeln(ac0:6:2,' - ',8c01:6:2)

write(' ENTER AREA OF SECTION (sgecm) ¢ 'Yird(ecl31)

wl41 = (Ac[31/10000)%2400; ML31 3= (wl[41%sqr(1)/8);

ML1T = M7 + ML31;

if FO11>FL2] then FL3] := FC[1] else FL31 :=F[21;

textcolor(14);
writelny writelnjwritelnjwriteln;
writeln(' select type of section from besm seciions tehle ')
writeln(' < Press any key > ')

ch t=readkey;

windowclose;

end}

N °

-

procedure smell(var M:moment; var actareajvar fitstressy var F:force}
var hthighjvar kb,kt,ch,ct,e,F01,F02trealjvar loireal)}
var lzirealj;
begin
lz 1= (1-(10/100));
{stepl) FO1 = F[31/1z i e :=‘((M[33/F01)¥100) + kbj
{step2} FL4] := ML11%100/(e+kt)} FO02 := FLA41/1z}
{step3d} acl4] 1= (FO2%h[31)/(fil93%ct)}
acl5] := (F[4]*h[3])/(fi[8]*cb);
if atl[41>8cl5]1 then acl6] 1= acl4] else acl61:=acl51;

end

procedure big(var m:momentivar actaresjvar fitstressjvar Fiforcej

var hthighjvar kb,kt,ch,ct,e,F01,F02:realyvar lotreal)y

var lzirealy
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begin

1z += (1-(10/100)) 4

{stept} FOl = FL[31/1z; e = ((M[31/F01)%100) +khy
{step2} FL41 1= ML1I%100/(e+kt)} FO2 1= FL41/1z3
{step3} acl4] 3= (FOZ/fi[Q])%(E+(e~(ME4J/F02))/kt);
aclbl := (FL4I¥hE31)/(filBI%ch);
if acf41>s8cl5] then acl6] := sc[4] else acl6It=ac[51;
end;
procedure elastic(var fitstressjvar M:momentjvar gcsareajvar Fiforce!
ver wiweightivar hthighjvaer kb,kt,ch,ct,e,F01,F02,direal}
var lotreal)y
var Zy¢S ¢ real}
begin
windowclose;
texthsckground(1); clrscrg
z ¢= MIOI/MLC13;
if z < 0.5 then small(M,ac,fi,F,h,kb,kt,ch,ct,e,F01,F02,10) .
else big(M,ac,fi,F,h,kbh,kt,ch,ct,e,F01,F02,10)}
d t=ct + e { eff. depth 1}
acl111 := FL41/FfiC4]3

windowopen(9,5,73,20);texthackground(ﬂ);textcolor(11);c1rscr;

gotoxy(7, Djweite(' e ')
gotoxy(7,2)jwrite(’ FINAL ELASTIC DESIGN ')
gotoxy(7,3)jwrite(* e "3

gotoxy(7,8);

write(' AREA SECTION IN PRELIMINARY (sq.cm) ¢ 'y8c[31t6:2) 4

gotoxy(7,6)%

write(' AREA SECTION IN FINAL DESIGN (sq.cm) ¢ 'y8clB61:6:2)4

goboxy(3,7)%

L R G T T ——— ')
if (aclb61<acf31) then begin

gotoxy(3,8); textcolor(14d);

write(' Ares in Final Design < Ares in Preliminary .....0KAY {t ')
end else begin

gotoxy(3,8)jtextcolor(12)}

write(' Area in Final Design > Area in Preliminary ...Not OKAY ! ')

end}s
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gotoxy(3,9)stextcolor(1l)y

gotoxy(7,10)

write('TOTAL PRESTRESS FORCE AT TRANSFER (kg) 'y F02:6:2) 4
gotoxy(7,11)

wreite(' TOTAL EFFECTIVE PRESTRESS FORCE (kg) 'yFL43:6:2) 3
gotoxy(3,12)3 ) ‘ ‘
write('AREA SECTION OF PRESTRESSED STEEL (sq.cm) ¢ ty8cl11316:2)3

gotoxy(3,13)3

if (acl61 > acl3]) then
begin
textcolor(12);
write(' * NOT PASS { * < Press any key > ')i
repeat. cht=readkey; until ch‘in[' 'y #1333
windowcloset textbackground(4)y clrscrg
windowopen(10,8,70,20); textbackground(0)itextcolor(ii)jclrscr}
wrgteln(' ==== NOT PASS ¢ ===')y-
writelng

writeln(' Area Section in Final Design More than preliminary Design');

vritelns

vriteln(' Plesse Return To Previous Menu and Input the New Value')j
writeln;

writeln("* -=SUGGESTION~~ ');

writeln(' 1. Go bsck to Choose & new type of Section')j
writeln(' 2. Go back to Increase Ares Section ‘)i

repeat ch:=readkey$ until ch in [* *',$#131;
windowclose; textcolor(11);
end else begin
writelns
write(' That''s 0.K =Press any key to continue=')}
repeat chi=reesdkey; until ch in [' ',$131;
windowclose} end;

end}

procedure under(ver ac sareajvar d,sireal} var fitstressjvar Mimoment)}

begin
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M[9] 3= 0.9%(acf111*#Fif101%(d~(a/2))/100)¢
textcolor(14)y |
gotoxy(6,9);
writeln(' Thi's Case is underreinforcement ')}
textcolor(11);
gotoxy (6,11 ) fwrite(  ———mmmm e ')
gotoxy(6,12) jwrite(' CRAGCKING MOMENT (Mcr) ¢ ',M[B1:6:2,' Kg-m')}
gotoxy(6,13) jwrite(' ULTIMATE MOMENT (Mu) ¢ 'M[91:6:2,' Kg-m');
gotoxy(6,14) jwrite(' REQUIRED ULTIMATE MOMENT : ‘yML103:6:2,' Kg-m');
gotoxy(6,18) swrite('—————mmmme R — — — — e e ')

if (ML9J >= (1.2#%M[B1)) and (ML[91 >= M[103) then

begin
gotoxy(6,16)swrite(' % Mu > 1.2%Mcr eees 0K 1)
gotoxy(6,17)jwrite(" ¥ Mu > Required Mu .:..Q.K 113

gotoxy(6,1B)jwrite(' % Strength of section is more than required ')}
end
else if(M[91< (1.2%MLB1)) or (ML9] < ML101)then
begin
windowcloses
windowopen(ls.10.65,170;textbackground(12);textcolor(11):c1rscr;

writelng

writeln(' Strength of section is less than required ')

writelng

writeln(' n NOT RECCOMMEND FOR THIS SECTION t " ‘');
write (' ¥ PLEASE REVISE NEW SECTION #');

end;

ch t= readkey;
end;
procedure under2(var actares} var d,a,bf,hv,tfirealjvar fitstress}
var Mimoment)}
begin
textcolor(14);
gotoxy(6,9)
writeln(' This Case is underreinforcement ')
textcaolaor(1l);
acl81 3= 0.B5%FfiL21%(bf-bv)¥(Lf/Fil101)}
acl10] ¢= acl11] - 8cl91}
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M[9] = 0.9%((acl10I%fi[101%(d-(0.5%8))) +
(O.BO¥FiL101¥(Bf~bv)¥tLF¥(d-(0.5%tF))))
gotoxy(ﬁ,ll);write('——-———-: ————————————————————————————————————————— ')
gotoxy(6,12)jwrite(' CRACKING MOMENT (Mcr) '‘YyM[B116:2,' Kg-m');
gotoxy(6,13);write(' ULTIMATE MOMENT (Mu) 'yM[91:6:2,' Kg-m');
gotoxy(6,14)3write(' REQUIRED ULTIMATE MOMENT : 'yML101:6:2,' Kg-m');
BoboxXy (6, 18) write(  —m oL ')
if (M[SI >= (1.2%MLB81)) and (MLSI >= M[1031) then

begin
gotoxy(6,16);write(' % Mu > 1.2%Kcr eoes0.K 1Y)
gotoxy(6,17)swrite(* ¥ Mu > Required Mu eeesD.K 1)

- gotoxy(6,18)jwrite(' % Strength of section is more than required ')
end
else if(ML9IC (1.2%M[BI1)) or (MCSJ < M[101)then
begin
windowcloses
windowopen(lﬁ,10,65,17):bextbackgruund(lZ);bextcolor(11):clrscra
writelng

writeln(' Strength of section is less than required ');

writelng
writeln(' " NOT RECCOMMEND FOR THIS SECTION ! * ')
write (' ¥ PLEASE REVISE NEW SECTION #*');

end}

ch := readkey;
end;
procedure over(ver ac:areaj var d,a,bf,bv,tfirealjvar fitstress;

var M:i:moment);
begin ’
textcolor(14)s
gotoxy(6,9)
writeln(' This Case is Overreinforcement ')j

textcolor(11)
if (a>tf) then

begin

MC91:=(0.9%((0.25%FiC2I%bvkd¥d) + (0.BS*fi[Z]*(bf-bv)*tf*(d—(tf/Z)))))/1003

end else begin ML91 #= (0.9%0.25%fiL21%bf%d%d)/100; end;
Hotoxy (B, 1) dwrite( el ————=t)y
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gotoxy(6,12) jwrite(' CRACKING MOMENT (Mcr) ¢ *yM[BJ:6:2,' Kg-m')}

gotoxy(6,13) jwrite(' ULTIMATE MOMENT ~  (Mu) 3 *yM[9116:2,' Kg-m');

g6toxy(6,14) jwrite(' REQUIRED ULTIMATE MOMENT : ‘W M[101:6:2,' Kg-m')y

gotoxy(6,15)jwrite('--—-~-—-~m—-o-mom e e e e '3
if (M[9] >= (1.2%MCB1)) and (KL9] >= KL101) then

begin
gotoxy(6,16)jwrite(* ¥ Mu > 1.2¥Mcr eses 0K 1)
gotoxy(6,17)swrite(' ¥ Mu > Required Mu eeeo0.K 1)

gotoxy(6,18) jwrite(' ¥ Strength of section is more than required ')}
end

else if(M[91< (1.2%¥M[81)) or (M[91 < M[10l)then
begin

windowcloses

windowopen(15,10,65,17) jtextbhackground(12)jtextcolor(ll)jclrscry

writelns

writeln(' Strength of section is less than required ')}

writelns
writeln(® " NOT RECCOMMEND FOR THIS SECTION ! " ‘')
write (°* % .PLEASE REVISE NEW SECTION ¥');

end; )

’

ch := readkey;

end;

procedure ultimate(var Fiforcejvar fiistressyvar Mi:momentjver act! areaj
var e,kt,ch,bf,bv,tf,d,ppywp,8,18,M7 :resl)i
var o0 ¢ charg
Begin
textbackground(1); clrscr;
{crack moment}
fil73 = (1.99%sqrt(fil21))}
MCB1 t= (FLAI*(e+kt)/100)+((fiL71%Ia)/ch/100)}
fultimste moment}
pp ¢= acl111/(bf*¥d)}
fi£101 t= FIL61*(1-(0.5¥%pp¥f1L61/F1027))
wp 3= (pp¥filf101)/fiL2]3
8 $= (ac[111%fif101)/(0.B5%fi[21%hf)}
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ML101 3= (1.4%ML31)+(1.T%M7);
windowopen(10.3,70,23):texthackground(O)3textcolor(11);clrscr;

gotoxy(6,1); write(' 0 e 7y -
gotoxy(6,2); write(' ULTIMATE MOMENT CHECKING ')

. gotoxy(6,3); writJ(' ——————————————————————————————— ')
gotoxy(6,5) write(!' .¢1>. RECTANGULAR SECTION. ‘')
gotoxy(6,6)4 write(!' <2>. FLANGED SECTION. ')
gotoxy(6,7); write(’ ENTER TYPE OF THIS SECTION (1,2) 1 ')

repeat ot=readkeyty wuntil o in ['1','2'1;
gotoxy(49,7)3write(o) delay(SOO);'
case o of
1Y begin .
if (wp <= 0.3) then under(ac,d,s,fi,m)
else over(ac,d,a,bf bv,tf,fi,m)}
end}
2t begin
if (wp <= 0.3) and (a <= tf) Qhen under(ec,d,a,fi,m)
else if (wp <= 0.3) &nd (&8 > tf) then under2(ac,dya,bf,bv,t.f,fi,m)
else over(ac,d,a,bf,bv,tf,fi,m)}
end;
end}
windowclose}

end}

procedure stressallow(var fitstressjvar Mimomentjvar F:forcejvaer a;:area:
var F02,e,ch,ct,lasreal)
begin 1
ftrensfer}
fil111 = -(F02/8cl[31) + ((FO2¥e¥ct)/lg) - ((ML3I¥100%ct)/la)}
' £i0121 1= ~(F02/ac[31) - ((FO2%e¥ch)/la) + ((M[31¥100%ch)/la);
{workingl
fil18] 1= -(F[41/8cl31) + ((FL4l¥e¥ct)/Ia) - ((MC11I%100%ct)/la)}
fil141 ¢= -(F[41/acl31) - ((FL4l%e¥ch)/la) + ((ML[11%100%ch)/la);
textbackground(1)jclrsery
windowopen(12,3,70,23); textbackground(0)jtextcolor(11)jclrscr}
gotoxy (17, 1) swrite( ' — e ')
gotoxy(17,2) twrite(*' ALLOWABLE STRESS AT MIDSPAN ')
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gotoxy(17,3)jwrite('--—-me—mmmm e e ')

delay(700);

gotoxy(2,5) jwrite('=====ss=ssscoasssssssssSSSSSSSSSSSSSSSSSSIsSsSsssEss!)y
gotoxy(5,6)jwrite(’' < TRANSFER CONDITION > ')
gotoxy(5,7)swrite(’ STRESS AT TOP FIBER (Kg/cm2) ‘WFil113:6:12)3
gotoxy(5,8)jwrite('STRESS AT BOTTOM FIBER (Kg/cm2) ¢ 'L fil123:6:2)%
gotoxy(2,9) jwrite( ' ————mmmmm e e e e s o s S e mm s ')
gotoxy(5,10) jwrite(’ < WORKING CONDITION > vy
gotoxy(5,11)swrite(’ STRESS AT TOP FIBER (Kg/cm2) ¢ W fil1331682)%
gotoxy(5,12)jwrite('STRESS AT BOTTOM FIBER (Kg/cm2) ¢ "o fil141:6:2)3
gotoxy(2,13) jwrite('======s===ssczocssssssoSS==SSSSSSSSSSSSSSSSSISSSESSEsast)y
delay(500);
gotoxy(2,15)swrite(’ ¥ NO TENSfON ALLOWING IN SECTION *%¥');
gotoxy(2,16) swrite(’ %% ALLOWABLE FOR COMPRESSIVE STRESS %% ')}

gotoxy(2,17)%
write(' AT TOP FIBER (Kg/cm2) ¢ -',filBJ1632)}
gotoxy(2,18B)3
write(' AT BOTTOM FIBER (Kg/cm2) 1 -',fil93:6:2)1¢
repest ch t= readkey$ wuntil ch in [' *',#131;
windowclose}

end}

procedure testshear(var sptspacejver Mimomentjvar Vichearjvar wiweights
var fitstressjvar F:forcejvar actaresjvar hthighj
var awl,bw!l,sw2,bw2,8w3,bw3,1,wil,wi2,pt,p2,p3,p4,e,
ch,ct,la,d,bv,dstrealjgtnunjvar xtshdis)}
var u, q tintegers
V6,M13,V4,V04,0p,50 ¢ real}
ehs chsri
bmx: stringl2B1;
begin
textbackground(1i){ textcolor(14)jclirscr}
gotoxy(25,3)4 windowopen(14,5,68,20)%
textbeckground(0); textcolor(1i1)} clrscr}
writeln(* = —ememeee——e—oe—oeo ')
writeln(' ‘ _ SHEAR FORCE ')}

writeln(* == smesmmemmemee———— ")
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writeln;

writeln(' Select Type of Stirrup');

wpiteln(' e e T T T T Ty

writelng

writeln("' <1.> RBE6 (round bdar 6 mm) ')

writelng

writeln(

write(

<2.> RB9 {round bar 9 mm) ')}

writeln;

repeat eh :=readkey; until eh in [*1','2'1y

writeln(eh)}

delay(500);

writeln;

1

write(' Enter yield stress of stirrup (ksc) !

rd(fi[SJ):deIay(SOO);

windowcloses

x[11 ¢= d/2003xL2] 1= d/1003 x[3] 1= (1/6)5 xC41 3= (1/4)

x[51 = (0.75%1/2)3 x[61 1= 1/23 x[71 &= (1-(0,75%1/2))

x[B1 = (1-(1/4))s xL9] := (1-€1/6)); xL101 t= (1-(d/100))}

x[111 $= (1-(d/200)); clrscry

textbackground(1):clrscr:‘

windowopen(3,3,74,21); {¥ for epace snalysis ¥}

textbackground(0)g textcolor(i1)} clrscrijwriteln;

Type of Stirrup ')

DY

writelIn(® ¥* Required spascing for Section %% 'y,

b ')
weiteln('  <x> < Vu > < Ve > < Vs > <s> <s max.>')}
WD o e ')

for q@ ¢= 1 to 11 do

begin {each x[gl (x)3}

V6 = 0; K13 := 03

ur=1s

repeat;

case glul of
'0't begin

‘1't begin

VL61 :=0; ML131:=0; end;
8bs(wl21%((1/2)-x[ql));

VL61
MC13] 3= (wl21%x[ql1/2)%(1-xLqd)}

end;
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'2': begin VL6] = abs((wil/3)-(wil¥sqr(x[ql))/(1%1))3
ML131 := (wil¥x[qD)#(sqr(l)-sqr(xLql))/(3%sqr(1)); end;
'3's begin VI61 (= abs(wi2¥(sqr(1)-(4¥sqr(x[ql)))/(2%1%1))}
ML13] 3= wi2#x[ql%( 0.5-(2%sqr(x[ql)/(3%1%1)) )i end}
*4'thegin vi6l := pt/2;
if (x[ql<=1/2) then M{13]1 := (pl¥x[ql)/2
else ML13]1 1= (pi%x{ql/2)-(pi1¥(x[ql-(1/2))) end;
'§':begin  if (x[q] <= awl ) then begin VL6 t= p2%bwi/l;
ML132 := (p2%bwil¥x[ql)/1; end
else begin VL6]1 := p2%awl/l;
MC131¢= ((p2%bwl¥x[ql)/1)-(p2%(xLql-awl))§ endj
end;
'6tsbegin if (x[Lql<=aw2) then begin VL61:=p3; ML131t=p3%x[ql; end
else if (x[ql>aw2) and (x[ql<=(1-aw2)) then
begin VL61:=03 M[L13]:=p3%aw2} end

else begin VL61:=pd; M[131:= p3*(1-x[ql)} end;
end} 3
*7'sbegin if (xLql >aw3) and (xLql < (1-bw3)) then
begin VI[6]1 := p4*¥(bw3-aw3d)/1} /

ML137 1= ((p4%¥(1+bw3-aw3)/1)#¥xLql)-(pd*k(xLql-aw3))}} end
else if (x[ql <= aw3) thgn
begin VL6 :=pd*(1-aw3+bw3)/1}
ML131 := (p4*(l-sw3d+bwd)/1)#¥x[ql3 end \
else begin VL61 := p4*(1-bw3+aw3d)/1}
K[131:= (pd¥x[ql%(bw3-8w3)/1)+(pd*%(awd-x[ql+1-bw3))jend;
end;
else begin VL61:=0; M[L131t= 0; ‘end}
end; {casel
Ve = VL61+VE;
M13 := ML131+M13; -
u 1= utly

until u = 73

if (d <= (0.8%h[31)) then ds t= (0,8%h[31)

else ds t= d 3§
{%¥web shesr Vcw ¥}

fi{151 ¢= FL41/aclB1} {fpc}
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VL3] 3= ( (0.93%sqrt(fil21)) + (0.3%FiC151) )*bv¥ds
y (((2%ell61/(1¥100))%fL41)} 3 {Vcw)

{¥incline shear Vci %}

fiL161 ¢= (F[41/8cl[31) + ((FL4l¥e¥ch)/la) {fpel
ME11]  $= ((w[43¥1%x[q1)/2) - (w[4l¥sqr(x[ql)/2) {Md}
fi017] = (ML113%100%ch)/la: {fd}
ViS5l ¢= abs(wl41%((1/2)~- x[q1)); {vd}

MO121 := (la/cb¥( (1.59%sqrt(fif21)) + fil161 - £il171 ))/1003 {Mcr}

V4 t= (0.159%bvkde¥sqrb(FIiL21)) + (ML12I%V6/M13) + VLG51; {*Vci}
Vo4 $= (0,45¥sqrt(fil2])%bv¥kds)
if V4 >= V04 then VL4] := V4
else VL41 1= V04 {compare Vcil
if VL31<=VL41 then VI[9] 3= V[3] {compare Vci/Vew}
else VIL91 := V[41;
{¥ultimate shear at section¥}
wh1d 3=(1.4%wla)+ (1. THwl21)+ (1. THwil)+(1, Twi2)
+(1.7T¥%p1)+(1, 7T¥p2)+( 1. T¥p3)+(1,7%pd) 3
VI7} = abs(wl1I%((1/2)-x[ql))}
{¥shear by stirrup¥} .
VLBl = (VLT71/0.B5)-V[91; {¥Vs¥k}
op t= 0,75 #h[31;
if op < 60 then spl2,q] := op
else spl2,q] := 60;

case eh of

*1't acl12] := 0.5664
2't acl121 1= 1,273

end; {case} ‘
epll,q] = (acl121%fil(51%ds)/VLBI;
if spl1,q] < 0 then spL1,qlt=spl1,(q-1)1}
if splLl,q] <= epl2,q] then sspl3,ql := spll,ql
else spl3,ql := spl2,ql}
write('  ',x[qltd:t,"’ 'y VLT73:9:2,' ')
write(VL93:9:2," 'yV[BI:9:2,' ',epll,ql1B:2)}
writeln(' ',spl2,ql:8:2)
end} {(for loop ¥x[ql¥}
ch:=readkey;

windowclose}
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case eh of
'1' ¢ bmx := 'RB 6 <{round har 6 mm>'j
'2' ¢ bmx 3= 'RB 9 <{round b;b 9 mm>':
'3' ¢t bmx $= 'DB 10 <deform har 10 mm>
'4' ¢ bmx := 'DB 12 <deform bar 12 mm)>';
end;
windowopen(10,3,74,22): textbackground(0); textcolor(i1l)jclrscr;

writeln;

writeln(' ¥¥*¥% Detail of Shear Reinforcement L322 ABK

wWe it e In (!

writeln(' Distance of Section (m) Design Spacing (cm)

Wb IR oo e e s

writeln;

write(!' from : 0.0 to 'yx[31s4:1,! ')
writeln(trunc(spl3,21));

write(! from ¢+ ',x[33:4:1," to *yx[51s4:1,"
writeln(trunc(sp[3,31));

write(* from ¢+ ',x[5]1:431," tc midspan ')
writeln(trunc(spl3,57)); 4 :

write(’ from ¢ midspan to tyx[71s421, ')}
writeln(trunc(sp[3,71));

write(' from ¢ ',x[71:4:1,' ta  *,x[97:4:1,"
writeln(trunc(spl3,91)); )

write(' from '}x[9]:4:1,' to end ')

writeln(trunc(spl3,101))}

writeln (! o L

writeln(' <<« USE STIRRUP 'y bmx, ’ 225> ')y

WP ibe N o .

repeat ch ¢= readkey; until ch in [°' 'LH#131;
'windowclose;

end}

')3

"3

procedure deflection(var F:forcejvar wiweightjvar fitstressjvar dfideflecy

var 1,awl,bwl,aw2,bw2,aw3,bw3,wil,wi2,pl,p2,p3,p4,

S la,Ec,e,F02:realjvar ginumjvar u:integerjvar euteou;

var elseol)

var dfl s realy ph : charj ddftstringf14]; ictinteger;
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textbackground(1);clrscr;

Ec t= (15876.13% sqrt(fil21));

dff13 :=
ut=1s
repest

0;

cese glul of

‘G

05!:
'6':

‘T

else dfi:=0;

df1
dfl
dfi
df'i
df'1
df'i

dfi

end; {casel

+=03

1= (5*w[2]¥1*1¥1*1*1000000)/(384*Ec¥la)3

i= (0.01304¥wi1*1*1*1*1000000)/(Ec*18)3

1= (wi2¥%1X1%1%1000000)/(60%EckIa)

¢= (pl¥1%1%1%1000000)/(48%Ec¥la);

$= (p2¥bwl)¥ (C1¥1)-(bwi¥bw1)-(1%1/4))/(12%Eck]a) H

$= ((p3%aw2%100) /(6%Ec¥la))

*((3*1*1*10000/2)—(3*1*1*10000/4)—(awZ*awZ*lOOOO));

=C (€ (p4%(1-aw3+bw3) /1) + (p4%(1-bw3+aw3)/1) JRI*1%1/48) -
(pA*1%1%1/24) + (p4*¥1%1%(aw3+hw3)/16)-(pa¥awd*aw3*kaw3d/12) -
(pA%bw3%¥bw3¥bw3/12))/(Ec¥1a)} ’ »

dfl1] s= dfl + dfl11;

us=u+iy

until u = 73

dff23 = ((F[4]¥1*1*10000)/(B*Ec*la))*(el[l]+(5*(el[6]—el[IJ)/E))3

dff43 =

(S¥wl4J¥1%1%1%1%1000000)/(3B4%Eckla); {beam weight}

dff5] s= dfL11+dfC4 1

if dff2] >= dfL[5] then begin df[8] := df[2] - dfL53;

ddf := 'Camber'; end
else begin df[3] := dfL5]7 - dfr23;
ddf := 'Deflection’; enﬁ;

df[6] s= (1%100)/360; {allowaeble}

windowopen(12,4,72,21)4 textbackground(ﬂ):textcolor(11):clrscr3

writeln(*
writeln('

writeln(*

writelnjwritelns
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writeln(' --—----- L ')
writeln(' Downw%rd Deflection (live loed) (cm) i 'ydf[11:7¢3)¢
writeln(' Downward Deflection (beam weight)(cm) 'ydfL41:1713)
writeln(' Upward Camber (prestressing) (cm) : ;,df[2]:7:3):
Weitbeln( ! e . ')
writeln(® 'yddf, ! (total,cm) 'ydf[3317:3)4
writeln(* T T T T T e e T S e e e e e ')
writeln(* Allowsble Deflection (cm) 'edfL618733)3
writeln(' it T ')y

repeat ph:= readkeyj until ph inL' ', #1373
windowclaose;

end}

end.
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unit zonej
interface

uses graph,crt,umain,win,printer;

procedure voutreal(aireal;x,y:integer)}
procedurs profile(var Mimomentjvar Vishearjvar mx:prox;var my:proys
var mziprozjvar aol:aljvar ao2ia2jvar wiweighththigh;
var l,awl,bwl,awZ,be,awB,bw3.kb.kt,cb.ct,FOZ,wil.wiz,
pt,p2,p3,p4,vx,vy,co,emtrealjvar xxtdis;var euteou;
var eltealjvar gsnumjvar F:faorcejvar mxl:proxl;
var euxieouxjvar elx:eolx)y
procedure example(var qesqlivar re:trljvar fitstressjvar M:moment:
var ac:areajvar h:thighjvar M7,1,bf,bv,tf,d,kb,kt,e,latreal;
var df:deflecy var laoirealjvar In,qttsintegerivar eu:eou}
var alieoljvar emiresljvar xxtdis);

implementat ion

procedure voutreal(asrealix,ysinteder);
var v ~
st,compare :realt i,j.k tinteder; ousout tarray C1..181af charj
begin
if a€<>0 then
begin
it=0y ati=ay
if at<0 then begin i:=i+1} oulils='-"; att=at¥(-1)3 end} .
comparet=1e9;
repeat,
J3=03
repeat
if (at-compare)>=-18-10 then bagin j1=j+1; ast:=at-compare; end}
until (at-compare){-1e-10;
if j>0 then begin i:=i+l; oulilt=chr(48+j); end else
bedin
if ((i>0)and(a>0))or((id>1)and(a<0)) then
begin {:=i+1§ oulil:='0'} end}
end} _ '
compare!=compare/ 10}

if (compare<0.4)and(compare>0.06) then
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Begin
if ((i=0)and(a>0))ar((i=1)and(a<0)) bhén begin i:=i+l} qulils='0"}
end; {is=i+1y oulilt='."'}
end}
until compara<=0.00001;
if (oulil in ['5'..'9'Dand(ouli-11<>'9") then
begin ouli-1l:=chr(ord(ouli-11)+1) end;
is=i-13
end else begin ouf13:='0"j0ul2I:=',";for j$=3 to 5 do ouljlt='0"tit=5}end}
for j:=1 to 18 do outl{jle="' '3 i
far j:=18 downto 15 do begin out[jls=ouliljist=i-1; end;
Js=143k:=0;
repeat
out[ jIt=oulid;
is=i-1y je=j-13 ki=k+l; .
if (k=3)and(i>0)and(ouli1<>'-"') then
begin
outfjls=","3 Ji=3-13 kt=0y
end;
until 1=0}
moveto(x,y)3 for k:=1 to 18 do outtext(outlfkl);
end}

!

proceduEe profilel{(var Mimomentjvar Vishearjvar mxiproxi{var mysproys
var mziprozivar aclialjvar ao2:a2jvar wiweightihthighs
var l,awi,bwt,aw2,bw2,aw3,bw3,kh,kt,ch,ct ,F02,wil,wi2,
plyp2,p3,p4,vx,vy,co,emirealjvar xxtdisjvar euteou}
var elteoljvar ginumjvar Fi:forcejvar mxliproxls

var euxieouxivar elxieolx)}

var Jrksusq tintegers ghtchars

begin
xx[11:= 03 xxC2]1:=1/10%¢ xxL£31:=1/5;
xx[41:=3%1/10; xx[5]1:=4%1/103 xx[61:=1/2;
xxL71:=(1-(4%1/10) )} xx[B1:= (1-(3%1/10))3

xx[91s=(1-(1/5)) xxC101:=(1-(1/10))¢ xxC111:1=1}
for q@ $=«1 to 11 do :

begin
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mx1lql:=0; wus= 1
repeat
case glul of

'‘0't mxCql:= 03

'1': mx[ql $= (wl21%xxLql/2)%(1-xxCql)}

'2%t mxCql := ((wilkxxCql)/(3%#1%1))*(sqr(l)-sqr(xxlql)) }

'3's  bedin
if (xxLql<=(1-xxCql))

then mx{ql:= wi2¥xx{ql*(0.5-(2%sqr{xxCql)/(3*1¥1)))

else mx[ql:= wiz*ll-xx[qlx*(O.S—(z#sqr(l—xxEq])/(S*l*l))); end}

*4¢*s hedin

if (xxLql <= 1/2) then mx{ql:= pl*xx[q]/Z

else mxLql:s= (pi¥xx[ql/2)~(pl*(xxLql-(1/2)))} end;

'6': bedin

if (xxLql <= awl) then mx[ql:= p2%bwlkxx{ql/l

else mxLql:= (p2%bwi¥xx(ql/1)-(p2%(xxCLql-awl))} end;

'6't bedin

if (xx[ql <= aw2) then mxCql:= p3¥xxlql

else if (;x[q] > aw2) and (xxLql <= l-aw2) then mx[ql = p3*kawl

else if (xxCql > 1-aw2) then mx[ql:=p3*%(1-zxLql); end}

'7': hegin

if (xx[ql<= aw3d) then mx[ql:= (pd4*(1-aw3+hw3d)/1)*¥xxlql

else if (xx[ql>aw3) and (xx[ql<=(1-bw3))

then mxLqls= ((94*(1—aw3+bw3)/I)*xi[q])—(p4*(xx[q]—aw3))

else if (xx[ql > (1-bw3))

then mx[qle= (pd*xxLql*k(bw3-aw3)/1)+(pd%(awd-xxLql+1-bwd))jend}

else mx(ql:=0;
endj {¥case¥}
mxllql:= mxlCql+mxlqls
ut=u+ls
until u= 73
MyLql:= (wl41¥xxCql/2)¥(1-xx{ql);
MzLql:= MxICqI+Mylql;
aolfql:= (100%MzLql)/FL41; {all
ao2fqls= (100¥%MyLql)/F02; {a2}
eulql 3= (aollql-kt); feoul}
ellql 1= (ao2lql+kh); {eoll

{dead load}
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eguxfql = (ct+eulql)
elxlql := (ct+ellql);
end} {for loop}
textbackground(1); textcalor(11l); clrscr;

windowopen(3,2,76,24) jtextbackground(0) jtextcolor(it)jclrscry

writsln(' . Clear concrete cover -for')}
weiteln(! prestressed concrete');
weitelnC! ")
writeln(’ Condition of application cm')

weiteln(! ——--meem o e - ')

writeln(' 1, Concrete cast against and permanently');

writeln(' exposed to earth T.5 ')
writeln(' 2., Concrete exposed to earth ar weaﬂher ogr in ')}
writeln(* (g) Wall panels,slahs, joints 2.5 ')
writeln(’ (b) Other members 4.0')3

writeln(' 3. Concrete not exposed to weather or in ')

writeln(’ contact witﬁ ground ')}

writeln(' (a) Slabs,walls, joints 2.0')3

weiteln('  (b) #ams,columns ');

writeln(’ primary reinforcement 4.0')3

writeln(! ties,stirrups,spirals 2.,9')%

writeln(' ——--rm-m e e e ')
write(' ENTER A SELECTED COVERING (cm) H 'Yird(co) jwritelns

em $= h{31-(ca)i
write(' ' MAX, EFFECTIVE DEPTH (cm) H ')y

ariteln(em:6:2)3

writeln(' ----oommo T e e e e e

ghi=readkey;
windoewcloses
{0 - mid}
textbackground(l); clrscr:
windowopen(5,2,75,24); textbackgreund(0)jtextcolor(it)jclrscr;
goboxy(3,1);
write(' === CABLE PROFILE # 1 === ')
goboxy(3,2) 3
L o - L e e et ')

dotoxy(3,3)
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write(' Distance x from support. (m)');

gotoxy(3,4);

gotoxy(11,5)}
write(xx{11:6:2," ',xx£23:6:2,° 'yxx[33:6:2,
' 'yxx[41:6:2," 'y,xxL51:6:2," 'yxx[61:6:2)3

gotoxy(3,6)%

write('=———memr e e e e — e —m ')
daotoxy(2,8) jwrite('M,<B.L> ')}

gotoxy(2,9) swrite(' (Kg-m) ')}

gotoxy(2,10) jwrite{ 'M.<L.L> ')}
gotoxy(2,11)3write(’' (Kg-m)');

gotoxy(2,12) jwrite('M.max"')}

gqtoxy(2,13):write(' (Kg-m) ')}

gatoxy(2,14) 3write( 'M.max/F')} fal}
gotoxy(2,158) jwrite(’ (cm) ')}
dotoxy(2,16) jwrite('M.DL/Fo')} fa2}
gotoxy(2,17) jwrite(’ (cm) ')}

dotoxy(2,18)jwrite(' e.ou')s
gotoxy(2,19) jwrite(’ (cm) ')}
gotoxy(2,20) jwrite(' s.0l’')}
gotoxy(2,21) jwrite(’ (cm) ')}
gotoxy(9,8) jwrite(myC11:8:2,' ',myC21:8:2,' ',my[31:8312,' °,
my[41:8:2,' ',my[51:B:2," *',myC61:8:2);
gatoxy(9,10) jwrite(mxlC11:8:2," *',mx1C2]:8:2,' °',mxif{31:8:2,' ',
mx1C431:8:2,' *,mx1051:8:2,' *,mx1[61:8:2)}
dotoxy(9,12)jwrite(mzC1]1:8:2,' *',mz(2]:8:2,' ',mzL31:8:2,' °',
mz[4]:8:2,' ',mz[51:8:2,' *,mz[61:8:2)}

gotoxy(93,14)jwrite(aolCtl:B8:2,' ',a01l211B8:2,’ ',;01E3]=B=2,' 'y
aolC471:8:2,' ',acl{51:8:2,' ',acll61:8:2);
gotoxy(9,16)3write(ao2013:8:2,' ',a02(21:8:2,' °',s02031:8:2,' ',
ao2(41:8:2,' ',a020531:8:2," ',a0206138:2)}
gobaxy(Q,18);wripe(eu[l]:ﬁxz.' ',eu[Zj:BS?,' *yeul31:8:2,' ',
eul41:8:2,' ',eul51:8:2,' ',eul61:18:2);
gatoxy(9,20) jwrite(elC11:8:2," ',elC21:8:2,* *',ell31:8:2,' ',
elC431:8:2,' ',81C51:8:2,' ',8ll6138:2);
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gh:=readkey}
windowclase;
fmid -~ end}.
texthackground(l)} clrscr; '
windowapen(5,2,75,24); gexbbackground(O);textcolor(ll):clrscr;
gotoxy(3,1)

write(? === CABLE PROFILE # 2 === ')
gotoxy(3,2);
write('———~—mm e ')
gotoxy(3,3)
write(' Distance x from support. (m)');
gotoxy(3,4);

write('-—---————— e e ')

gotoxy(11,5);

;rite(' 'yxx[ 713622, 'yxx[81:6:2,"° 'yxx[81:6:2,
! 'yxxL101:6:2," 'exxC1171:6:2)3
gotoxy(3,6);
write( - e e e ')

gotoxy(2,8) jwrite('M.<D.L> ');
gotoxy(2,9)3write(' (Kg-m) ')

gotoxy(2,10) jwrite('M.<L.L> '}

gotoxy(2,11)swrite(' (Kg-m)')}y

gotoxy(2,12) jwrite('M.max"')}

gotoxy(2,13) jwrite(' (Kg-m)');

dgotoxy(2,14) swrite('M.max/F');

gobtoxy(2,15) jwrite(’ (cml) ') .

gotoxy(2,16) jwrite('M.DL/Fo!)}

gotoxy(2,17)swrite(’ (cm) ') B

gotoxy(2,18)jwrite(' e.,ou');

gotoxy(2,18)swrite(’ (cm) ')

gotoxy(2,20) jwrite(' a.0l');

gotoxy(2,21)writa(’ (cm) ')

gotoxy(9,8)swrite(’ 'ymy[71:8:2,' ',my(8I1:8:2,' ',my[81:8:2,' ',

! my[101:8:2,' ',my[111:8:2)3

gotoxy(9,10)swrite(’ 'ymx1C771:8:2,' ',mx1081:8:2,' *,mx1C91:8:2," 'y
mxl[101:8¢2,"' *,mx1C111:8:2)

dgotoxy{(9,12) jwrite(’ 'ymzL71:8:2," *,mz[B81:8:2," *ymz[91:8:2,' ',
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nzC101:8:2,"' ',mz011118:2)3

gotoxy(9,14) jwritel’ ',a0tl71s8:2,' ‘',ao0llB1:8:2,' ',a01(91:8:2,* ',
aol[101:8:2," ',aclC111:8:2)3

éotoxy(Q,lG);wribe(' ',a02C731:832,' ‘',a02(81:8:2,' ',a02[91:8:2,' ',
ao20101:8:2,' ',a020111:8:2)}

gotoxy(9,18) jwrite(’ ',eul7]1:8:2,' ',eulB81:B:2,' ',sul81:8:2,' °*,
eul101:8:2,"' ',eul111:8:2);

gotoxy(9,20) swrite(’ 'yell71:8:2,' *',elfB]:8:2,' °',ell91:8:2,' °,
ell101:8:2,"' ',ell{1131:8:2)%

ght=readkey;

windowclose}

setgraphmode(get graphmade)

setbkcolor(l);setcolor(il)}

if (1<=6) then. hegin vx.=560/(1*100):\vy==1.5*vx; end
else if (1>6) and (1<=1t4) then
begin vx$=560/(1%100); vy:=2#%vxj end
else begin vx:=560/(1%100); vy:=3%vx; end;

settextstyle(1,0,2); ;
outtextxy(200,40,'Locatian of Limit Zone')}

sattextstyle(0,0,1);
line(40,round(200~(ct*¥vy)),600,round(200-(ct¥vy)) )} {for heam}
line(40,round(200+(ch*¥vy)),600,round(200+(ch¥vy)))} {for beam}
1ine(40,round(200—(ct*vy)),40,r0und(200+(c@*vy))):

line (600, round(200-(ct¥vy)),600,round(200+(ch¥vy)))}

moveto(40, raund(202+(ch¥vy))); 1inebo(52.Eound(214+(cb¥vy))):
lineto(28,round(214+(cb¥vy))); lineto(40,round(202+(ch¥vy)));
line(28,round(214+(ch¥vy) ), 18,round(214+(ch¥vy)) )}
line(52,round(214+(ch*vy)),62,round(214+(ch¥vy)));
moveto(600,round(202+(ch¥vy)))} lineto(612,round(214+{(ch#vy)})}
lineto(588,round(214+(ch¥vy))){ lineto(600,round(202+(ch¥vy)))}
1ine(578,round(214+(ch¥vy)),588,round(214+(ch¥vy)));
line(612,round(214+(ch¥vy)),622,round(214+(ch¥vy)));
settextstyle(0,0,1)$setcolor(3)tsetlinestyle(l,0,1);
1ine(40,200,600,200) jouttextxy(15,135,'N.A"); N, AL
setlinestyle(1,0,1)isetcolar(7)s
1ine(40,round(200-(kt¥vy)),600,round(200-(kt¥vy)) )} {for kern toap}
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1ine(40.round(200+(kb*vy)),600,round(200+(kb*vy))); {for kern hottom}
outtextxy(20,round(195-(kt¥vy)), 'kt ')}
outtextxy(20,round(195+(kb¥vy)), 'kb')}
setcolor(2)}
line(40.round(ZOO—(ct*vy)+(am*vy)),600,round(200-(ct*vy)+(em*vy))); {eml}
uutbextxy(lﬁ,round(195—(cb¥§y)+(em*vy)),’e.m');
for j:=0 to 2 do
hegin

for k:=0 to 2 do

begin
putpixel(round((xx[l]*vx¥100)+40+k-1),round(200+j—1—(ct—euxt1])*Vy),4);
putpixel(round((xx[l]*vx*100)+40+k—1).round(200+j-1-(cb-elx[1])*vy),4);
putpixel(round((xx[Z]*vx¥100)+40+k-1),Pound(200+j-1:(ct—euxE2])¥vy).4);
putpixel(round((xx[2]*§x%lOO)+40+k—l),round(200+j—1—(ct-e1x[2])*vy),4);
putpixel(round((xx[3]*vx*100)+40+k—1),Paund(200+j-1—(cb—eux[3])*vy),4);
putpixel(round((xxEB]*vx¥100)+40+k—1),round(200+j-1-(cb—elx[3])*vy).4):
putpixel(round((xx[4]¥vx*100)+40+k-1).round(200+j-1—(ct—eux[4])*vy).4);
putpixel(round((xx[4]¥vx¥100)+40+k—1),round(200+j—1-(cb-elx[4])*vy),4);
putpixel(round((xeSJ*vx¥100)+40+k-1).round(200+j-l—(ct-eux[5])¥vy),4):
putpixel(roﬁnd((xx[S]*vx*100)+40+k-l),round(200+j—1—(ct-eleS])*vy),4):
pubpixel(round((xx[G]*vx*lOO)+40+k-1),round(200+j—1—(ct—eux[8])*vy),4);
putpixel(round((xx[G]*vx*100)+40+k-l).round(200+j-1—(cb-elx[6])¥vy),4);
putpixel(round((xx[7]*vx¥100)+40+k-1),round(200+j—1-(ct—eux[7])*vy),4);
putpixel(round((xx[?]*vx*100)+40+k-1).round(200+j—1—(ct—elx[7])¥vy),4);
putpixel(round((xxEB]*vx*100)+40+k—l).round(ZOOﬁj—l—(ct—euxEB])*vy),4);
putpixel(round((xx[B]*vx¥100)+40+k—1).round(200+j-1-(ct—slx[3])*vy),4);
putpixel(round((xx[glivx*100)+40+k—1).round(200+j-1-(ct—eux[9])*vy),4):
pubpixel(round((xx[gl*vx%100)+40+k—l),round(200+j—1-(ct-elx[9])*vy).4);
pubpixel(round((xx[lO]*vx¥100)+40+k~1).round(200+j-l-(cb-euxtrOJ)*vy).4)x
putpixel(round((xx[lO]*vi%lOO)+40+k—1),round(200+j—1—(cb—elxtlO])*vy)!4);
putpixel(round((xx[ll]*vx*100)+40+k—1),round(200+j—1—(ct—eux[11])*vy),4);
pubpixel?round((xx[ll]*vx*100)+40+k—l),round(200+j—1—(ct—e1xf11])*vy).4);
end; {for k loop}

end; €for j loop} _

set.linestyle(3,0,1); setcolor(14);
movato(round((xxE1]*vx¥100)+40),round(ZOO—(ct—eux[l])%vy));

lineto(round((xxL21%vx%100)+40),round(200-(ct-auxL21)¥vy))}
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lineto(round((xxL31%vx¥100)+40),round(200-(ct-eux[3]1) ¥vy))}
lineto(round({(xx{41¥vx¥100)+40),round(200-(ct.—eux[41)¥vy));
lineto(round((xx[51#%vx¥100)+40),raund(200-(ct-eux[51)¥vy))};

lineto(round((xx[S]*vx*100)+40),round(200—(ct-eux[6])*vy)):-

lineto(round( (xx[7I%vx#¥100)+40),round(200-(ct-aux[71) ¥vy));
lineto(round((xx[BI¥vx¥100)+40),round(200-(ct-eux[BI1) ¥vy))}
lineto(round( (xxC91¥vx¥100)+40),round(200-(ct.-euxL{I31)¥vy) )}
lineto(round((xxCL10J1%vx%100)+40),round(200-(ct~-eux{ 101)¥vy)
lineto(round((xx[111¥vx¥100)+40),round(200-(ct-euxl i1 1) *¥vy)
moveto(round( (xx{ 1 I¥vx¥100)+40),round(200-(ct-elxL11)#vy) )}
lineto(round((xxC21%vx¥100)+40),round(200-(ct-elx(2]1) *vy));
lineto(round((xxC31%vx*¥100)+40),round(200-(ct-elx[31)*vy) )}
lineto(round( (xxL41%¥vx¥%100)+40) ,round(200~-(ct-elxL41)#¥vy))}
lineto(round((xx({51%vx¥100) +40),round(200-(ct-elx[51)¥vy))}
lineto{round((xx[6I%vx¥100)+40),round(200-(ct-elx(61)*kvy) )}
lineto(round((xx[7I%vx¥100)+40) ,round(200~-(ct-elxL71)*vy))}
lineto(round((xx[BI%¥vx¥100)+40),round(200-(ct-elx[BI1)¥vy))}
lineto(round((xx(91%vx*100)+40),round(200-(ct-elxL[91)¥vy))}
linéto(round((xx[101*%vx¥100)+40) ,round(200-(ct-elx{101)#*vy)
lineto(round((xx[11J1%vx*¥100)+40),round(200-(ct-elx{111)¥vy)
setcolor(14);
outtextxy(150,round(360-(ct¥vy)),' Span Length (m)
vout,real(l,290,round(360-(ct¥vy)))}
outtextxy(150.round(380-(ct¥vy)):' Depth of Section {(cm)
voutreal (hL31,280,round(380-(ct#¥vy)) )}
cuttextxy(150,round(400-(ct¥vy)),' <N.A> Neutral Axis (cm)
voutreal(ct,290,round(400-(ct¥vy)))}
outtextxy(150,raund(420-(ct#vy)),’ <kt> Upper Kern (cm)
voutreal(kt,290,round(420-(ct¥vy)) )}
outtextxy(150,round(440-(ct¥vy)),' - <kb> Lower Kern (cm)
voutreal(kb,290,round(440-(ct¥vy)) )} !
outtextxy(150,round(460-(ct¥vy)),'<a.m> Max. Eff.Depth (cm)
voutresal{em,290,round(460-(ct¥vy)))}

)3

)i

)3
]

readling
/
restoraecrtmade;

end;
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procedure example(var qetqljvar re:rijvar fitstressjvar Mimoment}
var aciareajvar hthighjvar M7,1,bf,bv,tf.d.kb.kt,e,la:real;
var df:ideflecy var lotrealjvar In,qtttintegerjvar euteouy
var elseoljvar emtrealjvar xx:dis)}
begin
writeln(lst);writéln(lst);writeln(lst):writeln(lst):
writeln(lst,"' Faculty of Civil Engineering
BB K M 1 T L #a# ';:
writeln(lst,' L2234 434943499338349339493443800931999343045%4 %1
ARAREXX XA AXKLKTANEKK ) ¢
writeln(lst);
writeln(lst, ====== PRESTRESSED == CONCRETE == DESIGN =======1);
writeln{lst)}
writeln(lst,’ L2 43235343333334449444498934344332312249433223 43434
14.44%3$332%3333331338K
writeln(lst){writeln(lst)
writeln(lst, "' ¥¥k% DATA OF MATERIAL USE IN STRUCTURE #%%%'):
writeln(lst)
writeln(lst,’ s===z===== Concrete ==========!' )i
¥riteln(1lst," Ultimate stress in concrete..ast 28 days old (ksc)

+fi023:682) %

writeln(lst," : Ultimete stress in concrete..st trensfer (ksc) !
1Fil311612)
writeln(lst,’ sr==s=s====  Steel =s===s=z==v); -
writeln(lst,’ Notstion H ‘sqellnl)y
writeln(lst, " Diameter of Strand > (mm) ¢ ‘yrelln,11:6:2);
writeln(lst," Ares of Strand (sqrmm) ¢ ‘srelln,2736:2)
writeln(lst,’ Weight of Strand (kg/1000m): ‘yre[In,3116:2)3
writeln(lst,' Tensile stress..at ultimate (ksc) i '4fil633682)%
vriteln(list,’ Tensile stress..st initial (ksc) i ‘y,fil1B116:2)
writeln(lst,’ Tensile Stress..after loss (ksc) 1 '.Fi[4]§6:2)3
writeln(lst,’ Loss of prestress (%) 1 *ylot6t2);
writeln(let, ' e
writeln(ist, " ¥%¥ MOMENT FOR LOAD CONDITION USE #%%');

writeln(lst);
writeln(lst, Length of Span (m) ¢ '918832):
writeln(lst,' Total Moment use (kg-m) ‘W M718:2)3
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weiteln(lst, ' e e e
writeln(lst," $%% DETAILS OF DESIGNED SECTION #%%');

writelu(lst)}

writelﬂ(ist,' Depth of Section (cm) ¢ 'yh[31:8:2)3
writeln(lst,* Effective Depth (cm) t,deB8:2)}
writeln(lst,’ Area of Section (cm"2) 'yac[31:8:2)}
writeln(lst,’ Width of Section (cm) 'ybBf:8:2)
weiteln(lst,’ Width of weh (cm) ¢ 'yhviB:2)s
writeln(lst, " ' Thickness of flange (cm) ' 6f1832) 5
wpiteln(lst,* Tap Kern Point (cm) ¢ t,ktsB12)
writeln(lst,’ ‘Bottom Kern Point (cm) 'ykb:B:12)3}
writeln(lst,’ Eccentric of steel (cm) ¢ t,@:8:2) -
writeln(lst,® Inert.ia Moment (cm) t,1at8:2)3

writeln(lst,’ -9 S WO AN X ¢ Nl S \ VR ——
writeln(lst, ' ¥%%f DETAILS OF STEEL REINFORCEMENT *%¥')i
writeln(lst);

writeln(lst,"* Total Area of Stesl (cm™2) ¢ *yacf113:6:2)%
writeln(lst,’ Quant ity of Strand use (N) 'sqbt)y
writeln(lst,’ SR S TS R T TR ST ————~———---———-—--
writeln(lst,’ ¥%% DETAILS OF CABLE PROFILE ¥¥%');

writeln(list)

writeln(lst,’ Distance Upper Limit Lowsr Limit °
#riteln(lst,’ ‘yxx[11:6:2," '.eul11:6:2
'’ ‘yelll11:6:2)3
writeln(lst, ' 'yxxL21:6:2," 'yeul21:6:2
s’ ',ell21:6:2);
writeln(list," 'yxx[31:6:2," ',eul31:6:2
! 'yell31:6:2)3
#riteln(lst,’ 'yxx[41:6:2," 'yeulbdl:6:2
P ',elld411612)
writeln(lst, ' 'yxx(51:6:2,° 'youlBlet6:2
- ' 'yell51:6:2);
writeln(ist, ' 'yxxC61:6:2," 'yeul6136:2
- 'yel[61:6:2);
writsln(lst,' '‘yxx[71:6:2," tyoul7]:6:2
! t,ell71:6:2);

writeln(lst,’ *yxx[B81:632,"' ‘youlBl:6:2
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', xx[91:6:2,"' ,0ul8]1:16:2

writeln(lst,'
! 't,el[91:6:2)3

writeln(lst," t,xx[101:6:2," ‘,eul10]1:6:2

! ',ell10116:2)}

writeln(lst,"' vyxxf113:6:2," tyeul111:6:2

y! ',el(111:6:2)

writeln(list)s

writeln(lst,"’ Max. Practical Eccentricity (cm) i ',emiGs2)3

writeln(lst,’'

writeln(Ist,’ %%% CHECKING ULTIMATE MOMENT *¥¥')j

writeln(lst)

writeln(lst,’ Cracking Moment (Kg-m) ' M(81:8:2)

'yHML101:B:12)3

writeln(lst, Required ultimate Moment (Kg-m)

Ultimate Moment (Kg-m) " UML9118:2) %

writeln(lst,"’

writeln(lst,’

writeln(lst,’' ¥%% CHECKING ALLOWABLE STRESS ##% ');

writeln(lst);

<

writeln(lst,’ == Transfer == ')}

wreiteln(lst,'’
writeln(lst,’
writeln{(lst,!'
writeln(lst,"'
writeln(lst,’
writeln(lst,’
writeln(lst,'

writeln(lst)}

Stress at top fiber (Kg/cm”™2)

Stress at bottom fiber (Kg/cm”™2)

== Working ==')}

Stress at top fiher (Kg/cm"2)

Stress at hottom fiber (Kg/cm™2)

#%% DEFLECTION #¥%

tLFPif111:8:2)%
', FiC1218812)%

‘L Fil1313812)3
',Fil14]:8:2);

writelq(lst.' Deflection from Live Load (cm) 3 t,dff11:6:3)
writeln(lst,’ Deflection from préstress (cm) ¢ v, df{21:623)
writeln(lst,’ Deflection from Dead Load (cm) ¢ t,df{41:613)3
writeln(lst,' Total Deflection (cm) ',dfC31:6:13)}
writeln(lst,’ Allowahle Deflection (cm) t,dfC611683)3

writeln(lst,'

end}
Pr 3

end.
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unit slaty
interface

uses crt,graph,win,dos,umain;

type Goo arrayl1l,.8Jof real ;
HOO = arrsyll..10Jof real j
100 = arrayl{..15J0f real i

roo = arrayll.,.3Jof integer

-e

‘Joo arrayll.,.5]of resl

pomx1 arrayl{1..3,1..61 of reasl;
pomx2 = arrayl1..5,1..6]1 of realj
pomx3 = array[1..3,1..6] of resls
pomx4 = array[1..3]1 of resly
pomyl = asrreyl[!..3,1..6] of real;
pomy2 = arrayl[!,.5,1..6]1 of resly
pomy3 = arrsyl1..3,1,.6]1 of real;
pony4 = arrayl1..31 of real;
procedure voutreal(esrealjx,y!integer); 2
procedure'Ii(x,y,v,d:integer); {vil verticsl,d:distance}
Procedure layout(var kin ¢ goo § pom ¢ hoo § kot ¢ ico )
{procedure setgraphi}
procedure del(xl,yl,xZ.yZ:integer); {procedure clear hlock}
Procedure TwoWay(va; kin :gooj var pom : hoo {var kot tiocojvar aciares;
var fisstressjvar retrljvar oxtcharjvar In: integer
var fixipomxljvar vxxipomxZjvar MMx:pomx3;var wix:pomx4j

var fiytpomylivar vyytpomy2ivar MMy:pomy3jvar wiystpomyd)

implementation 4 .

procedure voutreal(s:real;x,yfinteger):
var
at,compare :realy
iy jik tintegery
ous,out tarray [1..1B8lof char;
begin
if a<>0 then
begin
it=03 sati=ay
if at<0 then begin it1=i+1} oulils=*-'; at:=at%(-1); end;
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camparet=1e9; )
regeat
Jj1=0;
repeat .
if (at-compare)>=-te-10 then begin j:=j+1; at:=at-compare} end;
until (st-compare)<-le-10;
if j>0 then hegin i:=i+1}; oulil:=chr(48+j); end else
begdin
if ((i>0)and(a>0))orf(i>1)and(e<0)) then
begin is=i+ly oulil¢='0'} end;
ends
compare!=compara/10;
if (compare<0.4)and(compare>(0.06) then
begin
if ((i=0)qhd(a)0))or((i=l)and(a<0)) then begin i:=i+l} oulils='0'} end;
it=i+ly oulil:t='.'; ’
end;
until compare<=0.00001}%
if (oulil in £L'5'.,'9'Nand(ouli~-114>'9"*) then
begin oulLi-1l:=chr(ord(ouli-11)+1) end;
it=i-13
end else hegin oull1:='0"j0ul21:="',';for j3=3 to § do ouljl1:='0';i:=5; end;
for j:=1 po 18 do outl[jl:=*' '}
for j:=18 downto 15 do hegin outLjl:=oulil;is=i-1; end:
, J1=143k:=03
repeat
. outLjIi=oulil}
ig=i~1§ je=j-13 ks=k+ly
if (k=3)and(i>0)and(oul{1<>'-") then
bedgin
outLjle=","} Ji=j-13 kt=0;
end
until.i=d;
moveto(x,y)? for ki:=l to 1B do outtext(outlkl);
end}
procedure li(x,y,v,dtinteder)} {vil vertical,didistancel}

bBedin
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seglinestyle(o,o,l)i
moveto(x,y)}
if v=1 then
begin
linerel(0,d); line(x,y,x+3,y+4); line(x,y,x-3,y+4)}
line(x,y+d,x+3,y+d-4); line(x,y+d,x-3,y+d-4);
end else
begin
tinerel(d,0); line(x,y,x+5,y+2)} line(x,y,x+5,y-2)}
fine(x+d,y,x+d-5,y+2): line(x+d,y,x+d-5,y-2);
end}
end}
Procedure layout(var kin ¢ 00 § pom : hoo § kot : ico )}
var ch : char § i,k ¢ integder § ox,oy :real j
Bedgin
Setgraphmode(getgraphmode) jsetbkcolor(8)}
Setcolaor(11};
rectangle(160,160,480,200)
moveto(160,140); lineto(160,125)}
maoveto(480,140)¢ lineto(480,125)%
1i(160,132,0,320);
maveto(500,180); lineta(510,180);
moveto(500,192); lineto(510,192);
1i(505,180,1,12); ¢
Settextstyle(0,0,1) Oubtextiy(518,185,'e ')
moveto(140,160); lineto(130,160)%
moveto(140,200)3 lineto(130,200);
1i1(135,160,1,40);
Outtextxy(110,175,'t°*);
Settextstyle(3,0,3);
oubtextxy(230,30,' SLAB LAY-OUT');
SetTextStyle(3,0,1); Oubttextxy(270,70,' < X - X >");
SetTextStyle(0,0,1); Outtextxy(290,140,'~ Lx -');
SetTextStyle(2,0,7);

Oubttextxy(210,250,* Lx M.')3 vOutreal(pom{11,170,250);

OutTexﬁxy(ZIO,ZBO.' t cm. ')} vOutreal(pom[71,170,280);
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OutTextxy(210,310,"' e = cm, ')y vOutreal(Kot[131,170,310)%
Setlinestyle(3,0,1); moveto(160,180); lineto(480,180)%
For 1 ¢= 0 to 160 d;
Begin
oY ¢= (-0.00375%i%¥1)/8;
Putpixel(320+],Round(192+0Y),14)
Putpixel(320-1,Round(182+0Y),14)}
end;
ch := readkey § Cleardevice;
Setcolor(11)}
Setlinestyle(0,0,1)
{YYYY?
rectangle(100,160,540,200)}
moveto(100,120)3 lineto(100,140);
moveto(540,120); linetao(540,14004
11(100,130,0,440);
11(565,180,1,12);
Settextstyle(0,0,1); Outtextxy(580,18B5,'e ')}
moveto(560,180)3 lineto(570,180);
moveto(560,192)3 1lineto(570,192);
moveto(40,160)s lineto(30,160);
moveto(40,200); lineto(30,200);
1i1(35,160,1,40)
Outtextxy(50,175,'t');
Settextstyle(1,0,3)
outtextxy(230,30,' SLAB LAY-OUT')i
SetTextStyle(3,0,1)3 Outtextxy(270,70,' <Y - Y >*)3}
SetTextStyle(0,0,1); Outtextxy(290,140,'- Ly -');
* SetTextStyle(2,0,7)

Outtextxy(210,250,' Ly K.'); vOutreal(pom{21,170,250)%

OutTextxy(210,280,' ¢ cm. ') vOutreal(pom[71,170,280)%

QutTextxy(210,310,' € cm. ') vOutreal(Kot[1413,170,3106)%
Setlinestyle(3,0,1)}
moveto(100,180)3 lineto(540,1B0)}
For 1 3= 0 to 220 do 1t
Begin

oY 1= (-0.00198%i%i)/8B3

A}
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Putpixel(320+!,Round(192+aY),14);
Putpixel(320-I,R0und(192+o?),l4);
end}
ch t= readkey |
Rastorecrtmode}
ends
procedure del(xl,yl,x2,y2:integer) {procedure clear blockl
begin
setviewport(xl,yl,x2,y2,true)}
clearviewport}
setviewport (0,0, getmaxx, getmaxy,true)

{
end}

Procedure TwoWay(var kin $:go0o; var pom : hoo jvar kot tiocojvar aciareaj
var fitstressjvar re:vl}vav oxschar¢var Insintedery
var fixspomxljvar vxxsipomx2jvar MMx:pomx3jvar wixipomx4}
var fiy:pomyljvar vyy:pomy2ivar MMyspomy3jvar wiyipomyd)
var -
Mx My, Mux,Muy treal i
Fx,Fy,fdgx, fdy,fox, foy,flh,f1t,Z sreal 3
Lx,Lly,Cx,Cy,D1,LL,WB,Wub,Tw,R,b,kx sreal
Ax,Ay,Dx,Dy,Xt,Y1,d sreal j
V4,V4y,V04,ds,dsy,mv,mvy treal;
xtarrayl1,.8]1 of real; yearrayll..7] of real 3
q:intedery px,py.kl ¢ real
XX,vy ¢ arrayl[1..9,1..9]1 of real

t stringl(20] 3

.o

srrayll..181 of steing[B801 %

o
aa ¢ text i ’
tydrksrw ¢ integder §M, chichar
Ec,aireal; grade:stringl51;
hegin
Repeat,
texthackground(t);Clrscr;
windowopen(8,7,78,22) jtexthackground(0)stextcolor(il);clrscry £72}
Kin(2] := rélln,11/10 3 €DI1A cm.}
kinf3]1 := relCln,21/100; €Aps cm."*2}
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kinf41 := refln,41 ; {Fopce Bresking kg.}
kinL51 ¢= fiL21; (fc'Ksc}
kinl61 = £iC31; {fci' Ksc}
Bc $= 15B76.13%Sqrt(kinl51)}
case ox of
'1':t drade:='250 K*3
'2's drade1="270 K'}

end}

writelns;

Writeln(® INPUT DATA

Writeln(' e e
Write(' LENGTH of SPAN <X-X> {m.)
Write(' LENGTH of SPAN <Y-Y> (m.)

Textcolor(7);
Write(!' " <x-x> Shorter than <{y-y> "
Textcolor(1l);
if Poml11 > pom(2] then
tw 1= 2,5%poml21;
if Pom(1] <= Pom{21 then
Begin
tw := 2,5%poml1]1; end;
Kx t= tw/2-kinl[21-4;
if kx >= 2 then
Begin
write(' Sugdgestion for Covering
write(kx:ﬁ;Z); writelns
end;
if" Kx < 2 then
begin
Kx ¢= 2 %
write(' Suggestion for Caovering
writelns
end;
Write(® COVERING
Write(’ UNIFORMLY LIVE LOAD

wreitelnjwriteln; pomC{41 := pom{41/10000 H

(cm,)

(cm,)

(cm.)

(Kg/m”2)

(]
*

H

.
.

gy
')y

*)s Rd(Poml1l]1)jwritelnt

QN Rd(Pom[Z]):;;iteln;

') Writelng

2,00 - ')

2.00 ')

')t Rd(PomC31)iwriteln;
')t Rd(Pomf41)iwritelny
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Write(* CENTER] - Accept Dats CRI - REENTRY ')
repeat ch $= Readkey § Until ch in C#13,'R','r'1;
windowclose; ,
until (ch =#13) and (gom[3] >= 2) and (pom{3]1 <= Kx) and (Pom(1t] <= Poml21);
X1 := Pom{11%100;
Y1 := Pom[21%100;

Ix := pomC11;
ly ¢= poml23];
R := ly/lx
assign{aa,’dabal.pas');
reset(aa)}
far 1 1= 1 to 18 do
begin
read(aa,;t)
if (i mod 2) = t then hegin for j := 1 to 9 do
read{aa,xx[i div 2+1,j1); end
alse bedin for Jt= | to 9 do
read(as,yyli div 2,j1)¢ end}
readlin(aa) 2
end;
resat(aal}
for it= 1 to 18 do
readln(aa,olil)
close(na)
set. graphmode(get graphmode) sebpkcolor(1);setcdlov(14);cleardevice;
Recbengle(3.0,632.235):
Line(3,40,632,40);
SetTextStyle(5,0,2)}
SetUserCharsize(1,2,2,1)}
Moveta(15,15)%
outText('No. <TYPE of PANELS>')j
Line(185,17,565,17)%
Maveto(263,B); Outtext('B.M. Coefficient for Shart Span')s
Moveto(263,19); Outtext(' < < Ly/Llx > >*')
Moveto(197,30); '
OutText(* 1.0 tot 1.2 1.3 1.4 1.5 1.75 >2.0")1%

’

SetTextStyle(5,0,2)
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SetUserCharsize(1,2,2,1)3

Moveto(574,10);
Mavetao(574,18)
Maveta(574,25)

Outtext.('B.M.Co''');
Quttext(' Long ")
Outtext(*' Span');:

SetTextStyle(5,0,3);

moveto(13,50);
Moveto(13,60)%
Moveto(13,70)
Maveto(13,80);
moveto(13,90);
Moveto(13,100);
Moveto(13,110);
Moveto(13,120)}
moveto(13,130);
Moveta(13,140)3
Moveta(13,150);
Moveto(13,160)34
moveto(13,170)
Moveto(13,180)
Moveta(13,190)
Moveto(13,200);
Movetao(13,210)
Moveto(13,220);
Moveto(207,250);

outtext(olll)}
Quttext(ol21);
OQuttext(oL31);
OQuttext(olL41);
OQuttext(al51)}
Outtext(al61):
Quttext(al71)}
Quttext(olB81);
Outtext(oL91);
OQuttext(al101):
Outtext(olf111);
Outtext(af121)
Outtext (gl 131)4
Oubtext(ol14]):
Quttext(ol151);
OQuttext(al161)
Outtext(al171);
OQuttext(al181);

Outtext('Enter Your Conditionm [1.,.93:')%

repeat chi=readkeyj until ch in ['1'.,'9'1;
RestareCrtmode}
it=ord(ch)-48; N

kis= (Ly/Lx};
if k! <=1 then
Cx 1= xx[i, 113
if (k1 <= 1.1) and (Kl > 1) then
Cx = xx[i,2]
if (Kl > 1.1) and (k1 <= 1,2) then
Cx := xx[i,31 3
if (kt > 1.2)

and (k! <= 1,3) then

Cx 1= xx[i,47
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if (k1 > 1.3) and (Kt <= 1.4) then
Cx 3= xxCi,571
if (KL > 1,4) and (k1 <= 1,5} then
Cx := xx(i,61 ;
if(kl >1.5) and (k! <= 1,75) then
Cx = xxCi,71
if (K1 >1.75 ) then
Cx 1= xx[iy8] else
if (1 = 6) or (i = 8) then
begin
if k1 <=1 then
Cx := yyli,171;
if (kl <= 1,1) and (K1 > 1) then
Cx 3= yyLi,21 j
if (KL > t.1) and (k1 <= 1.2) then
Cx := yy[i,31
if (ki > 1.2) and (kt <= 1,3) then
Cx 1= yyl[i, 41 ;
if (k1 > 1.,3) and (Kt <= 1.4) then
Cx := yyLi,51 3
if (K1 > 1.4) and (k1 <= 1,5) then
Cx 3= yyl[i,63 ;
if (ki1 >1.5) and (k! <= 1.75) then
Cx = yyli, 71 ;
if (Kt >1.75 ) then
Cx s= yylLi,B13
end
glse -
Cy 1= xx[Li,91;
if (i = 8) then
Cy = yy[5,91;
if (i = 6) then
Cy s= xx[6,91;
if (i = 7) +then
Cy = yyl[7,91;
if (i =8) then
Cy := xx(8,9]
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else d 1= 0 §
D1 := 0.0024%tw 3
Wh := D1+(0.2#%pomf41) 4
Wub := (0.B8%PomlC41);
Fy &= 11¥t§ H
Dx = tw/2-pomf31-kinL21/2

1]

Dy := dx-2-kinf21/2 }

Fx := ((Wh-((B¥Fy¥Dy)/(Y1¥Y1)))¥X1%X1)/(B%Dx)}
Kot.C11 := KinL41/Fx 3

Kot[2] := Kinf41/Fy ;

Kotf3] ¢= Round(xl/Kot(11);

kot.[4] := Round(YL/KotL[21)}

fgx ¢= Fx/{tw) 3

fgy t= Fy/(tw) 3§

Mx 1= Cx¥Wub*X1#X1 ;

My = Cy#Wub%Y1%Y!l ;

Z 3= (Sqr(tw))/6

fox ¢= Mx/1

foys= My/Z

Kot{51 3= -fgx-fox }

Kot£61 := ~fgxitfox §

KotL71 1= -fdgy-foy ;

Kot[81 ¢= -fgy+foy 3

flt 3= -(0.45%(Kinl51)) ;3

flb :=  0.6%kinl61 ;

Kot.£91 := KinL41#(Dx+((Z/tw)))+(1.99%Sqrt(Kinl81)%z);
Kot(101 := Kin[4I%(Dy+((Z/tw)))+(1.99%Sqrt(Kinl[51)%z);
px = (kin[31/kobtl21)/{1%(dx+(0.5%tw)));
py 2= (kin[31/kot{11)/(1¥(dy+(0.5%tw)))}
kin[71 = fi[61%(1-(0,5%px¥fil61/kinl51)); {fps.x}
kinC81 = fiC(61#(1-(0,5¥py*¥fil61/kinl51))} {fps.y}

Ax = (KinC3I1#KinC71)/(Kot[21%0.B5%Kin[51)}

Ay := (Kin[L31#KinLB1)/(Kot[11%0,85%Kinl51)}

Mux := 0.B5%Kinf51*%ax*100%((Dx+(0.5%tw))-0.5%Ax) 3

Muy := 0.B85%Kin[51%ay*100%((Dy+(0.5%tw))-0,5%Ay) }
PomC71 := tw §

PomC41 := pomC41%¥10000 j
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Kot[1] ¢= Round(KotL11);
Kot[21 $= Round(Kot[21);
Kot[131 = Dx 3

Kpt[14]1 := DBy i
delay(400);
texthackground(1)3;Clrscr}

windowopen(10,5,72.24)atextbackground(O);textcolor(11);clrscr:

Writelns
writeln('

writeln(’

DATA X-X

Writeln;

Delay(500);
wreiteln(' LENGTH of X - Direction
Delay(200)
writeln(' THICKNESS of Slab
delay(200);
Writeln(' LIVE LOAD

delay(200);

Writeln(' GRADE of STRAND ',Grade,’
Delay(200);

Weiteln(' Quantity of Strand -=>>
Writeln; Delay(500);

Writeln(' CHECK MOMENT & STRESS ')
Delay(300);

if Mux >= 1.2%k0TL9]1 then

Begin

Weiteln(' 1) Mu > 1.2#Mcr
if Mux < 1.2%¥Kot[8] then

Begin

Textcaolor(12)}

Writeln(' 1) Mu < 1. 2%Mcr

Delay(300);

if (KotL61 < Flb) Then

hegin -
Textcalor(11l)}
2) = ' Kot[61:8:2,"'

Writeln(!' fb

if (kotfL61 >= Flb) Then

(m.) s ',Pom{11:8:2)3

(cm.) : ', PomC71:8:2)3

(kg/m~2) ¢ ',pomC41:10:2);
DIAMETER (cm,) ', KinL21:5:2)}

* ,KOt[41:6:2,' @ ',Kotl21316:2,'

v

0.K.')s eundy

NOT PASS'); end;

Ksc. 0.K.')$ end;

(cm.) ')}
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Bedin

textcaolor(12)

Writeln(' 2) fh = *',Kotl61:8:2," Ksc. NOT PASS'){ end;

Delay(300); -

if (KotL51 > F1t) Then

Begdin

Textcolor(11);

Writeln(* 3) ft = ',Kot(51:8:2,' Ksc, 0.K.')3 end;
if (KotL51 <= FLt) Then

bedin

textcolor(12);

Writeln(' 3) ft = *yKot[51:8:2,' ‘Ksc. NOT PASS'); end;

ch ¢= readkey 1 windowclase;

xL11 = tw/200; xC2] t£ tw/100; xL3]1 := (pom[11/6)}

x[41] :=’(ﬁomEl]/4); x[81 = (0.75%pomC13/2)3 x(6]1 3= poml11/2;
texthackground(1l)iclrscr; ‘

windowopen(12,3,72,23) stexthackground(0)jtextcaolar(1l)tclrscry

writeln(' Shear Analysis X-X R
wreiteln(' ————m—mmm e e ')y
writeln(® distance <{(x> A Ve Vu')}
writeln(' -~ e ')
far q:=1 to 6 do
begin
fcheck shear}
wixD11:= 2400%1%bw/100;
mv 3= pomL41#((poml13/2)-xCql)/((poml41%¥xCql)%(pomC1I-xLq1)/2) }
if ( (dx+(tw/2)) <= (0,8%tw)) then ds = (0,8%tw)
alse ds &= (dx+(tw/2); F
{#¥web shear Vcw x-x¥}
fixC1,q] = Fx/(100%tw); {fpc-x}
VxxC1l,q] := ( (0.93%sqrt(fil21)) + (0.3%fix[1,ql) )#¥100%ds
. {((2¥éIC6]/(1*100))*FEd])} s {(Vcw}
{#incline shear Vci x-x ¥} ’
fix{2,q] 1= (Fx/(100%tw)) + ((Fx¥dx)/(100%z)) i : {fpel

MMx[C1,ql. ¢=(wixC1l¥pomC11%xLql)/2 - (wixC1I%sqr(xCql))/2} £Md}

fixL3,q1 = (MRxC1,ql*%100)/(100%z)} (fd}

VxxL2,q1 = (wixC1I¥((pomL11/2)- xCql1)) . {vd}

{V/M}
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MMx[2,q]
v4
Vxx[3,ql:=V4y
if Vxx[1,ql<=Vxx[3,q] then
else Vxx[4
{¥ultimate shesr gt section¥}
wixz[31]
‘Vxx[5,q1 :=(;ix[3]¥((
writeln("' tyxlql:5:2,"
writelns
end; {for loopl
textcolor(14);
writeln(' XX Ve
chi=resdkey;
windowcloses
{Y-Y3}
textbadkeround(1);Clrscr;
windowopen(12,3,72,23) jtexth
writeln('
wriéeln('
Writeln;
Delay(500);
writeln(' LENGTH of Y - Dir
delay(200);
writeln(' THICKNESS of Slah
delay(200);
Writeln(' LIVE LOAD

delay(200);

¥riteln(' GRADE of STRAND
delay(200);

Wpiteln(' Quantity of Stran
Writeln; Delay(500);

Writeln(' CHECK MOMENT & ST
Delay(300);

if Kuy >= 1.2¥k0T[10] then
Begin

Xu > 1

Writeln(* 1)

$= (Z¥%100%C (1.58%sqrt(fil21)) + fix[2,ql - fix[3,q]

i= (0,159%100*ds¥sqrt (fil21)) + (MMx[2,ql¥mv) + Vxx[2,q1}

Vxx[4,ql = Vxx[1,q]

+ql = Vxx[3,ql;

t=(1.4¥wix[1 D) +(1, T¥poml4])

pom[13/2)-x[ql) )
', Vxxl4,q1:B:2,"

must be greater than Vu %% %%');

ackground(0)itextcolor(ii)iclirscr}

DATA Y - Y )3
Y
ection (ms) ¢ 'yPom[21:8:2)%
(cm.) ¢ ', Pom[73:B:2)}
(kg/m~2) ¢+ *,pomL41:10¢2);
',Grade,' DIAMETER (cm.) ', Kin[21:512)
d --3 "yKOt[31:6:2,' @ ', Kot[11:6:2,' (cm.) ')y

RESS '3

J2kMcr 0.K. '); end'

))/100% {Mcr}

{¥Vci¥}

{compare Vci/Vcw}

'y Vxx[5,q1:B:2)
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if Muy < 1.2%Kot[10] then

Begin

Textcolor(12);

Writeln(' 1) Nu < 1.2%Kcr °  NOT PASS'): end:
Delay(300);

if (KotfB1 < F1h) Then

Begin

Textcolor(11)s

Writeln(* 2) fb = ‘'yKot[BJ:B:2,' Ksc, 0.K.')s end:

if (Kotf£BJ >= Flb) then

Begin

Textcolor(12);

Writeln(' 2) fBb = ‘',Kot[Bl:B:2,' Ksc. NOT PASS'); end;
Delay(300)

if (Kot[71 > F1t) Then

Begin

Textcolor(11);

Writeln(' 3) ft = 'WKot[71:Bt2,' Ksc. 0.K."'); ends

if (kot[7] <= FIt) Then
Begin

Textcdlor(12);
¥riteln(* 3) ft = 'yKot[71:B:2,' Ksc. NOT PASS'*)i endj
ch t= readkey

windowclose;

yL1l ¢= tw/200; y[2] := tw/100; y[3] := (pom{21/6)}

y[4] := (pom{21/4); yE51 := (0.75%poml21/2)¢ y[6] := pom{21/2}
textbackground(1)jclrscr}

/ .

windowopen(12.2,72,23);textbackground(o);textcolor(11):clr5cr;

vriteln(' Shear Analysis Y-Y ')

writeln(! —m—mmm e e )
writeln(* distance <(y> Ve Vu')i
wWriteln(! ——meo o e ')y

for q:=1 to 6 do

begin

{check shearl .

wiy[1J:= 2400%1%tw/100}

mvys= poml{41%((poml21/2)-y[q1)/((poml41%y[ql)¥(ponml21-y[ql)}/2) § {V/N}



if ( (dy+(tw/2)) <= (0.8%tw)) then

{¥web shear Vcw y-y#}

fiyll,q] = Fy/(100%tw);

189

else

dsys= (dy+(tw/2)) 3

dsy:= (0.B¥tw{

ffpc—y)

Vyyl1,q] t= ( (0.93¥sqrt(fil21)) + (0.3%fiyl1l,q]) )%100%dsy

{((2%ell61/(1%100))%FL41)} ; {(Vcw}

{¥incline shear Vci y-y %}

fiyl2,q91 t= (Fy/(100%tw)) + ((Fy*dy)/(100%z})) 3

MMy[1,q] t=(wiyll1I¥pomf2]¥yLql)/2 - (wiyl1l¥sqr(ylLql))/2s

fiy[3,q] := (MMy[1,q1%100)/(100%z);

Vyyl2,q) := (wiyl13%((pom{21/2)- y[ql))}

MMy[2,q1 = (Z%100%(

{vd}

{fpel}
{Md}
{fd}

(1.59%sqrt(fil21)) + fiyl2,q1 - fiy[3,q3 ))/100; {Mcrl

Vay $= (0.158%100%dsy¥sqrt (£fif2])) + (MMy[2,ql¥mvy) + Vyy[2,ql3 {*Vci¥}

Vyy[3,q]:=Vay;s

if Vyyl[1,ql<=Vyy[3,ql then Vyy[4,q] := Vyylil,ql

else

{*¥ultimate shear at sectionk}

Vyy€d4,ql = Vyyl[3,q];

wiyl31 :=(1,4%wiyl11)+11.7%ponl4]) ;

Vyyl[S,q] ¢=(wiy[31¥((pomL21/2)-y[ql));

writeln(' 'yyLqlsbh:e2,!

writelny
end; {for loop}
textcolor(14);
writeln(' 2 ¥4
ch:=readkeys
windowclosey
isyout(kin,pom,kot)}

end}

end.

Ve

{compare Vci/Vcw}

‘o Vyyld4,ql:8:2,°

must be greater than Vu

A% E%')g

{Vo

‘e Vyyl5,ql1tB:12)%



unit Screen

interfsce

uses crt,dos;

const

vanr

procedure
procedure
procedure

procedure

{ End of interface section }

NoDisplay
LowDisplay
HighDisplay
Underlinelow
UnderlineHigh
Reverselow
ReverseHigh
BlinkLow
BlinkHigh
UndBlinkLow
UndBlinkHigh
RevBlinkLow
RevBlinkHigh
ColorSeg

MonoSeg

VideoSeg
CriType
CursorMode

Vport,
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4

e

$C0;
¢07;
$0F;
¢01;
§09;
$70;
$78;
$87;
§8F,
$81;
$89;
eFO;
$FE;
$BEDO;
3000,

word:
byle Aksolute €0040:%$0049;
word Ahssluie $0040:50060;

worcd fLbsolute $0040:40063;

SetAttr (attrib:hyte);

Set.Cursor (Lop, hottom thyte)s

Cursorln;

CursorOff,

implementat ibn

var Regs

tregisliers;

procedure SetAttir (attr{b tbyte)

begin

TextAttr

end;

t= Attrib;
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procedure SelCursor (Lop,boltom :hbyte);
hegin

Regs.AH := 1;

Regs.CH := top;

Regs.CL = bottom;

inlr($10,Regs)

end;

procedure CursorOng
begin
Fort{Vport] = 10

Port.[Vport+11 ¢= Hi(CursorMode) snd $¢DF:

Port{Vportl 1= 11
PortLVport+11l ¢= LotCursorkode)
end;

procedure Cursopr0ff;
begin
PortlVportl += 10

FortiVport+13J ¢= Hi(CursocrMode) cor $20;

Port.[Vporti] RS B B
Port[Vportdil t= Lo{(Cursocriede)

end;}

procedure jdentifyCrt
begin

case CritType of

0..3 tVideobeg = ColorSeg;
7 t1VideoSeg = MonoSegd;
end;
ena;
Eegin
ldent ifyCri;

end. {of unitl



UNIT WIN;

interface

uses Crt,screen

i

WIKDOW PROCEDURES
¥WindowOpen
WindowClose
SelBoxStyle
SetWinHeader
SetWinAttr
Sel.BoxAttr
Set.HeadAttr
SetCharAttr

Set¥Window

const Single = 13
Boukble = 2%
Mix!1 = 33

Kix2 = 4y

Boxstyle
Attr0fBox
AbtrO0fWindow
Attr0fHeader
AttrO0fChar
HeaderOfWindow

TypeOdfBox

var ErrorWindow

192

byte
byte
byte
byte
byte
stri

arrs

Make Window and draw hbox

Remove Window

Seleot type of Rox Window

Set Hesder of Window

Set Attribute of Window background
Set Attribute of Box Window

Set Attribute of Header

Set Attribute ot Charscterin Window

Set Window Comfigurstion

= Single;

= cyang

= magenta}

= pred}

= yellows
ng =1

y [1..4,1..8] of chsr =

( ('[]','M','m','q‘,"','ﬂ',‘,ﬂ',:'),

el

(lal’!nl’lnl'lal,l‘sl,lﬂl’Dﬂ'l’l“!)'

('D

o o
|"m!,'m’,lal,ll,‘lﬁ|'0|,lwl),

(!q"lu|'|ul'lql‘?l,'ﬂl,lo"]l'ld')

procedure WindowBox (X1,Y1,X2,Y2:Byte);
procedure WindowOpen(X1,Y1,X2,Y2:Eyte):



pracedure
procedure
procedure
procedure
procedure
pracedure

procecure

implementsa

Type Scree

Scree

ScreenBlock

Windo
Windo

vap Act i
Scre
Fire

Wind
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WindowClose}

Set.BoxStyie(Albtrib :thyte):
Sel.Boxaltr (ALirib :byle):
setWinAlir (ALtrib :tbyte);
SetHeaJAttr(Attrib thyte)
Sei,CharAtir(Attirib :byte);

Sel¥WinHeader (St tsbring);

tion

i

nline

1}

nArray

wlLink “WindowControlBlock:

wControlBlock = record
X1,Y1,%2,Y2
XY
1D
- Backlink
ScreenContents

end}

veWindow ¢ Windowlink;

enPtr ¢ “ScreenArray}

1
dSize t integer;
ewCounl ¢ byvte;

proceduvre WindowBox(X1,Y!,X2,Y2:Byte);

const Top

Rig

Upl

Lol

var X, Y
begin.

Window(

{Set ALt

CirScr;

Window

SetAttr

= 1; Left = 24
ht = 33 Betiom = 4
eft = 53 UpRight = 6}
eft = 7; LoRight = 8;
¢ byte;
Xi,¥1,%2,Y2);

r{AttrO0f¥Window)}

(1,1,80,25)3
(AtLrOfBox);

array [1..80) of integer:

..

array [1..25] of Screenline; .

array [1..,2000] of integer;

integer; {¥Window boundaries 1}

integery {Cursar location
bvtey {10 Number
VWindowlink

ScreenBlock;

3
3
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{ Top } ,
GotoXY (X1,Y1);
Write(TypeOfBox[BoxStyle,Upleftl);
FOR X = X141 TO X2-1 DO hegin
Yrite (TypelfBox[BoxSilyle,Taopl)i
end;
Write(TypeOfBex[BoxStyle,UpRight1);
t Sides 1}
FOR ﬂ $=  Yi+1 TO YZ-1 DO begin
GobtoXy(X1,Y) ; Write(TypeDfBox[BoxStlyle,Lleftil);
GobtoXy(%2,Y) ; Write(TyreDfBox[BoxStyle,Right1}}
end;
{ Bottom 1}
BoboXY(X1,Y2);
Write(TypeCfBox[BoxStyle,Lolefil);
FOR X = X141 TO X2-1 DO
Write(TypeOfBox[BoxStyle,Bottoml);
Vrite(TypeOfBox[BcxStyle,LoRightl1}s

{lef¥

Side 1}

{Right Side ]

{ Make it the current Window and lccate cursor to tLap

Set.Atir(ALtrOfHEeader);

BoboXY( (X14X2-Length(HeaderOfWindow)) div 2,Y1);
¥rite(HeaderOfWindow);
Vindow(X1+1,Y1+1,%X2-1,Y2-1);

SetAttr(AttrOfChar);

end; { Proc. BoxWin 2

PROCEDURE WindowOpen
PURPOGSE :- Make Window and draw box
ITRPUT t- Coordinate XY
OUTPUT ‘= none
3
procedure WindowOpen(Xi,Y!,X2,Y2¢tbyle)}
var Block ¢t Windowlink;:
Linelength,
¥indowSize,
] :in{eger;
Y ¢ byte;

begin

3
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Linelength t= X2-X1+1;
WindowSize t= Linelengbh#(Y2-Y1+1)X24FixedSize;
{ Check Window Valid 1}
it (X2>B0) or (Y2025) or (X2-X1<2) or (Y2-Y1<2) ihen
ErrorWindow := 1
else
if (abhs(MemAvail)<WindowSize) then
ErrorWindow 1= 2
else
ErrorWindow = 0;
if ErrorWindow = 0 Lhen
begin
Getmem (Block,WincowSize);
Block™. X1 := X13
lock”~. X2 1= X2;
Block™.Y! 1= Y1
Block™.Y2 = Y24

Block”.X 1= WhereX;

I

Biock”.Y := WhereVY:

Bleck”.Backlink := ActiveWindow;

Act.iveWindow ¢= Block:
WindowCount t=Windowlount+1;
Block*. 1D s=WindcvCount

1 = 13
for Y 1= Y1 to Y2 do begin
Move(ScreenPtr”LY,X1J,Block”.ScreenContentsl}d,Linelength¥2);
I ¢= J+Linelengthy
end;
WindowBox(X1,Y1,X2,Y2);
TextPackground(hlue) ; {FFEEXEEEESEN LT RES)
end}
end;
{
PROCEDURE WindcwClose
PURPOSE :- Remove Wincow
INPUT {— none
OUTPUT {- none
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procedure WindowClose;
var Rlock . :Windowlink;
Linelength,

YWindowSize,
‘< N

} - tint,eger;
y ¢ bytes
hegin

if ActiveWindow <> nil then
begin
Block = ActiveWindow;
Linelength := Elock”.%2-Block”.X1+1;
WindowSize := L%neLength*(B)ackA.Y2-Block‘.Yi+1)%2+FixedSize;
WindowCount:= WindowCount-14
b=ty
for Yt= Block”.Y! to Block”.YZ do begin
Move(Block*.ScreenConteanE13,ScreenPtr“[Y,BLock’.XlJ,LineLenth%Z);
[
] += 1+ Linelength;
endy
LetiveWindow := Block”.Backlink;
if ActiveWindow = nil then
Window(i,1,B80,25)
€lse
With ActiveWindow” do Window(X1+],Yi+1,X2-71,Y2-1)1
GotoXY(Plock”.X,Block",Y);
FreeMem(Block,WindowSize)
end; .

end;

procedure lnitWin;

-

var Mode :hyte ebsclute $0040:%00439;

begin
ActiveWindow := milj
FixedSize = SizeOf (WindowControlBlock)-Size0f (ScreenBlock)

if (Mode = 2) or (Mode = 3) then
ScreenPtr := PLr($B800,0)

else

ScreenPtr = PLr($B000,0):
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Windaow (1,1,80,25);
TextBackeround(blue);
¥indowlount :=0;

end;

procedure SetBoxStyle(Attrib :hyte);
begin
BoxStyle 1= Attrib;

end;

procedure SetWinHeader(St :String);
hegin
HeaderOfWindow := St

and

procedure SetWinAttr(Attrib :byle);
begin -
AttrO0fWindow :=Attrib:

end;

procedure SetBoxAttr{Attrib :byte):
hegin
ALtrOfBox :=Attrib:

endi

procedure SetHeadAttr(Attrib thyte);
begin
Attr0fHeader :=Atirib;

end;

srocedure SetCharAttr(Attrib thyte)s
begin
AtLrO0fChar :=Attrib;

end;

begin
InitWing

end. { of unit 3}
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unit prtg ,
interface
uses crt,printer,slaty -

procedure pps(Var kint goo 3 var Pom 8 hoo § var kot ¢ foo)s
implementation

procedure pps(Var kin: goo 3 ver Pom ¢ hoo § var kot ¢ ioco)j
begin
writeln(lst); writeln(lst)}
writeln(lst,"’ Feculty of Civil Engineering
#h EMITL #8803
writeln(lst,’ xxxxxxxxxxxxixzxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
1$393343444 40K

writeln(lst, " === PRESTRESSED TWO-WAY SLAB === ')
CTALA- IR G-I $39$3933133939331353343743343 7333334354 33552 2320 A d
1331393543340 )

writeln(lst)g

writeln(list,’ Length of Span X-X (m) ¢ ‘ypomi11:B3:2)}
writeln(lst,"' Length of Span Y-Y (m) ¢ 'y poml218B32)3
writeln(lst,’ Uniform load (Kg/m"2)3 ‘ypomf471tB12)3
writeln(lst,’ Thickness of section (cm) ‘ypom[731812)
writeln(lst,’ Specing of Steel X-X (cm) ¢ 'y kot[213832)3
writeln(lst,' Eccentric of Steel X-X (cm) '.kot[lSJ:B:Z):bi .
writeln(lst,' Quantity of Steel X-X (N) '.kop[4]:8:2): i
writeln(lst,"’ Spacing of Steel Y-Y (cm) ¢ *,kot[11:882)4
writeln(lst,’ Eccentric of Steel Y-Y (cm) ¢ ‘ykot[141:8:2)3
writeln(lst,* Quantity of Steel Y-Y (N) 1 ‘ykot[31:8:2)}
writeln(ist,’' Diemeter of Steel (mm) ', kin[21%10:8:2)3
writeln(lst,' Strength of concrete (ksc) 3 ',kin[51:8:2)%
writeln(lst," #*5%% Stress st Extreme Fiber #¥¥¥ ')
writein(lst,’ Top Fiber Stress X-X (ksc) ;,kot£5128§2)z
writeln(lst,* Bottom Fiber Stress X-X (ksc) 'y kot[61:8:2)%

writeIn(lst," . Top Fiber Stress Y-Y (ksc) *ykot[71:882)¢
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writeln(lst)
writeln(lst,' 22323333333 2313123313332432333332833333233332233222227 DN

end}

end.
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procedure setgraph;

var gd,gmsinteder;

begin
clrscrg
gd:=detect;
initgraph(gd,gm,"'’);
if graphresult <> grok then
begin

write('Graphics error:',grapherrormsg(graphresult))jreadinjhalt(1);

end;
end .
procedure del(xl,y1,x2,y2¢integer); {procedure clear block}
begin .

\setviewport(xl,yl,x2.y2,true);
clearviewport;
setviewport(0,0,etmaxx,getmaxy,true);

1

7/
end; .

procedure vdel(xl,yl,x2,y2:integer);
begin
if gt = '1' then hegin x1:= trunc(x1%0.88) x2:= trunc(x2%0.89);
yl:= trunc(yl1*1.37): y2:= trunc(y2%1.37); end;
del(xl,yd,x2,y2)%

end;

procedure li(x,y,v,d¢:integer); {vi! vertical,d:distsncel
begin \
setlinestyle(0,0,1)3
vmoveto(x,y)
if v=1 then
hegin
vlinerel(0,d)} viine(x,y,x+3,y+4); vline(x,y,x-3,y+4)%
vliine(x,y+d,x+3,y+d-4); vline(x,y+d,x-3,y+d-4);
end else
begin ‘
vlinerel(d,0); vline(x,y,x+5,y+2); vline(x,y,x+5,y-2)3
viine(x+d,y,x+d-5,y+2); vline(x+d,y,x+d-5,y-2);

end;
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end;
procedure di:ii:eix.y,t,sx,sy:integer); {use far pic.2,3,4,6}
bedin
setlinesiwi=\2,0,1);

bt} vline(x,y-13,x,y-9); £}
v1ine(x+s:*:3,y—15,x+sx¥20.y—9); {1}
vmoveholx-sx4i0,y-22); oubttext('h'); {o}
li(x+1 ¥-12 1 0,5x%20-2)

(bt} vline(x-12-5x%20+19,y,x+20+5x%20+25,y) ; TS
vline(x—l:+5x¥20+19,y+sy*5,x+sx¥20+25,y+sy*5); {-1
vmoveto(xfsx%20+10,y+sy¥2);outbexb('t'); ' {t}
li(x+sx%23+22,vy+1 1 1y sy%5-2)

(thl vline(x-l2+5x*20+19,y+sy*17,x+sx*20+25,y+sy*l7); £~}
vline(x—i2+sx¥20+19,y+sy¥22,x¥20+sx*20+25,y+5y*22); {-3

vmovetc(x*sx*20+10,y+sy¥l9);cuttexb('t‘); {t}

. Li(x+5x%23+22, y+sy*17+1 v ly5y*¥5-2);
vmoveto(x+5+sxi20+40,y+sy¥ll):outtext('h'); £hl
li(x-12+s5x420+450,y+1 ' lyS5y¥22-2)

£6'} vmoveto(x+sx*9.y+sy*1l+5);outtext('b'"); {5'}

Ii(x+sx*8+i.y+sy*l1,0,5x¥4-2);

end;

procedure section(x,y,h.sx,sy:integer):

cegin

set, linestyle(0,0,3:;

vline(x+sx%8,y+sy£5,x+sx$8,y+sy*l7);

vline(x+sx*12.y+sy*5.x+sx¥12,y+sy*17);

case £ of

{y bedin

vliine(x+sx*8 ,y+sy*!17,x+sx%B yy+sy¥22);
viine(x+sx#3 .y+5y*22,x+sx*12,y+sy*22);
vline(x+sx*12.y+sy$22,x+sx¥12,y+sy*17):
vliine(x ' Y 1 X+sx¥20,y )3
viine(x 1 Y5y kS x+sx%8 1 YISy ¥3 )3
vline(x+sx¥12,y+sy*5 ,x+sx#20,y+sy%S );

viine(x 'Y s X yy+sy¥3 )3
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vliine(x+sx#20,y s Xx+s5x%¥20,y+sy*5 )

setlinestyle(0,0,1);

{h} viine(x,y-15,x,y-9); {i}
viine(x+sx#20,y-15,x+s5x%20,y-9) {1}
vmoveto(x+sx¥10,y-22;outtext('b'); £h}
Tilx+! s Y-12 s 0,5x#20-2) ;

{tt} vline(x-12+sx%20+19,y,x+20+sx%20425,y)}
viiine(x~12+sx%20+19,y+sy*5,x+sx%20+25,y+sy*5);
vmoveta(x+sx#20+10,y+sy*2) jouttext ('L ') {t}
1i{x+sx*%20+22,y+1 s 1,5y¥5~-2)
viine(x-12+sx#%20+18,y+sy#%22,x+20+sx%20+25, y+sy%$22)

vmovelo(x+5+sx%20+40,y+sy%*11); outtext('h'):

11(x-12+sx%20+50,y+1 w1ly8y%22-2);
{h'1}vline(x+sx#8,y+sy%22+9, x+sx%B, y+sy#22+15) ; £1)

viine(x+sx%12, y+sy*22+9,x+s5x%12,y+sy¥22+15) {11

vmoveto(x+sx#*8,y+s5y#22+17); ocuttext('b'' ')

li(x+ex$B+1 ,y+sy*22+12 ,0,s5x%4-2)
end;
begin
viine(x+sx*%7 ,y+sy*17,x+sx%7 ,y+sy¥22});
viine(x+sx*7 ,y+5y*#22,x+cx%$13,y+sy%22)
vline(x+sx%18,y+qy%22,x+5x*13,y+sy%17);
vliine(x Y s x+ex%20,y )
viine(x yytey®S [ x+5x¥B ,y+sy¥5 )
viine(x+sx¥12,y+sy*%5 ,x+sx%20,y+s5y%5 )}
vliine(x 'Y ¢ X 1 YTsy¥5 )3
viine(x+sx#%20,y 1 X+sx¥20,y+s5y¥5 ) .
viine(x+sx#7 ,y+sy*17,x+sx%8 ,y+sy¥17); ~
viine(x+sx%12,y+sy#%17,x+sx¥13,y+sy*¥17)}
dimline(x,y,t,sx,s;);
£0.3b) vline(x+sx*7,y+tsy*22+0, x+sx¥7,y+5v%22+15) {1
viine(x+sx¥%13,y+sy#22+8, x+sx¥13,y+5y¥22+15); {1}
vmoveto(x+sx¥B,y+sy*%22+17) jouttext('0.38 *);
li(x+ex¥7+1 ,y+sy#22+412 ,0,sx%6-2)
end;
begin
viine(x+sx%5 ,y+sy*17,x+s5x¥5 ,y+sy%22);
viine(x+sx#5 ,y+s5y¥22,x+sx¥15,y+sy$22)}

vline(x+sx*1§,y+5y*22,x+sx*15,y+sy*l7);

{-1

{-1

{h}

{b'}
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b

4Uo

vline(x Y 208+sx#20,y )3
viine(x yy+sy#b ,X+s5x¥B ,y+sy%5 )}
viine(x+sx¥12,y+sy45 ,x+sx¥20,y+sy*¥5 );
vline(x VY ' X 1y+sy¥5 )y
viine(x+sx%20,y y X+sx¥20,y+sy*5 )
viine{x+sx45 ,y+sy¥17,x+5x%B ,y+sy%17):
viine(x+sx¥12,v+sy¥17,x+sx*%15,y+sy¥17)

dimlinelx,v,L,5k,5Yy}}

{0.5b)Iviine(x+sxd5,y+sy*22+48,x+sxd5,y+syd22+15) 3

viine(x+sx415,y+sy#22+9,x+sx¥15,y+sy*22+15};

vmoveto(x+sx¥B,y+sy#22+17)souttext('0.5b
1i(x+sx*5+1 ,y+sy%22+12 ,0,5x%10-2)
end;

begin

viine(x+sx¥#3 ,y+tsy#17,x+s5x%3 ,y+sy*22):

viine(x+sx¥3 ,v+sy#22,x+5x¥%17,y+sy¥22)
viine(x+ex¥17,y+sy#22,x+sx*%17,y+cy*17)
vliine(x WY 1 X+sx¥20,y ]
viine(x yy+sy#*5 ,x+sx%B ,y+tsy%5 )
vline(£+sx%12,y+sy*5 s X+sx¥20,y+sv¥5 )
viine(x 'Y ) X »yTsy*®d )3
viine(x+sx%20,y s X+5x¥20, y+5y*5 )3
viine(x+sx*¥3 ,y4sy*17,x+s5x¥8 ,y+sy*17)}
viine(x+sx%12,y+sy¥17,x+sx*%17,y+tsy*17);

dimline{(x,y,t,5%x,5y7}

|);

{0.7b3viine(x+sx#3,y+sy¥22+8,x+5x%3,v+sy$22+15);

viine(x+sx%17,y+sy%22+9,x+sx¥17,y+sy%22+15)

vinoveto(x+sx¥B,y+sy*22+17) ¢ outtext('0.7b

Ti(x+sx¥3+1 ,y+sy*22+12 ,0,8x%14-2)3

end}

begin
viine(x Jy+sy¥17,% yY+sy¥22)
vline(x ,y+5y*22,x+sx¥20,y+sy¥22);

vliine(x+sx#¥20,y+sy%22,x+sx%20,y+s5y¥%17)
vliine(x+sx*7 ,¥ sX+tsx¥13,y )
vliine(x+sx¥7 ,y+sy#5 ,x+sx¥B ,y+sy¥5 )i
viine(x+sx¥12,y+sy*¥5 (x+sx¥13,y+sy*5 )3
viine(x+sx¥7 ,y yX+sx*¥7 ,y+s5y*5 )i

vline(x+sx*%13,y yXtsx%13,ytsy¥*5 )3

0);

{1}

{11

{
{

H
t

3
3
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vliine(x (yEsy¥17,5x+s5x%8 ,y+sy¥17);
viine{x+sx%12,y+sy¥17,x+sx320,y+sy%17)

set,linestyle(0,0,1);

{Lt] viine(x-12+sx¥%20+19,y,x+2045x%204+25,y); {-1
vliine(x-12+sx*%20+18,y+sy*5,x+sx¥204+25,y+sy¥5); {-1
vimoveblo{x+sx%20+10,y+syd2);outtext ('t ') L2
li(x+sx%20+22,y+1 y 1 35y%5-2)3

fth} vline(x-12+s5x%20+19,y+5y4 17, x+5x%20+25,y+5y%17)} {-}
viine(x-12+sx%20+19,y+sy#22, x+20+5x%20+425,y+5y%22) {-1
vmoveto(sn+sx320410,y+sy*19) jouttext ('L ') {t]

i (x+sx%20422,y+5y%i7+1 s 1,8y%5-2);
vmovebol(x+54sx%20+40,y+sy*11) jouttext(‘h'); {h}
1i(x-124sx%20+50,y+1 11y SY¥22-2)3

{b') vmoveto(x+sx*8,y+sy*11+5)joultext('h’ "' ")y {b'}

li(x+sx*%B+1,y+sy#®11,0,5x%4-2);

{bb} viine(x,y+sy%2249,x,9+5y%22+15) {13
v]ine(x+5x*20,y+sy*22+9,x+éx%20,y+sy*22+15): {1}
vmoveto(x+sx¥10,y+s5y%22+17) jouttext('b'); {h}
1i(x+1 \YHSy#22+412 ¢ 05 52%20-20 4

{0.3blvline(x+sx¥7,y-15,x+6x%7,y-9) {11

vliine(x+sx%13,y~-15,x+sx¥13,y-8); {1}
vnoveto(x+sx¥B,y-22) jouttext('0.30 ')
li(x+sx47+1 ,y-i2 ,0,5x%6-2)

end ~
b: hegin
vline(x yy+syk17,x Ty YFTsy%22)
vliine(x s Y1oy%22,x+sx%20,y+sy¥22)

vline(x+sx%20,y+cy¥%22,x+sx¥20,y+sy¥i7)
vline(x 'Y s Xx+5x%20,y )3
vline(x sy+tey¥h (xX+5x¥B ,y+sy¥5 )

viine(x+sx¥12,y+sy*5 ,x+sx%20,y+sy%5 )

viine(x 'Y s X 1 YHsy*¥5 )
vline(x+sx%20,y 1 X+8x%20,y+sy#5 )
vline(x s y+tey¥ 17, x+sx%8 ,y+sy¥17);

viine(x+sx*12,y+ey*17,x+sx%20,y+sy*17)
dimline(x,y,L,5%,5y)¢
{bb} vline(x,y+sy¥22+8,x,y+5y*%22+15) {1}
v1ine(x+sx*20,y+sy*22+9,x+5x*20,y+sx*22+15); {13
vmovelLo(x+ex¥10,y+sy¥22+17) jouttext('b' ) {b}
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1i(x+1 Jytey¥22+12 ,0,8%%20-2)%

{#box section#l

setlinestyle(0,0,3);

vrectangle(x+40+sx%30,y,x+40+5x#50,y+sy*22);

vrectsngle(x440+sx%33,y+sy%4,x+40+5xi47,y+5y%18);

setlinestyle(0,0,1);%

{tt3

{bbil

viine(x+28+sx#¥50+18,y,x+74+sx*50+25,y) {-1
vliine(x+2B+5x%50+19,y+sy%¥5,x+42+sx%50+25,y+sy%5); {-3
vmovebo (x+40+5x%50+10,y+sy%2) jouttext ('t'); {4}
1i(x+404+sx%50+22,y+1 4 1,5y%5-2);
viine(x+2B84sx%50+19,y+sy*¥17,x+42+sx¥50+25,y+5y*17); {-1}
vline(x+28+sx%50+19,y+sy¥22,x+744+sx%50+25, y+sy#22) {-3
vmoveto{ x+40+sx$50+10,y+sy¥18)jouttext ('t ')} {t}
1i (x+40+5x%50+22,y+sy*17+1 o 1,5y%5-2)
vmoveto(x+604sx#50+40,y+sy¥11);outtext('h'); £hl
1i (x+40+sx*50+50,y+1 s 1,5y%22-2)3

viine(x+40+30%sx,y+sy$22+5,x+40+sx %30, y+sy%22+15)

~
et

viine(x+40+ex#50, y+oy*22+9,x+40+sx#50,y+sy#k22415)
vmovelo{(x+40+5x%40,y+sy$22+17) jouttext ('b'); {b}
1i (x+40+sx%30+1 Wy y+tsy¥22+12 ,0,5x#%20-2)

{D.Sb'}vmoveto(x+30+40+5x¥42,y+5y%l1);outtext('U.SQ‘");

end;

end;

end;

{casel

procedure tahlegraph(var table,nt:integerjvar hibljvar ciclj

var bf,bv,Lf,ch,ct,kbh,kt,e,la,riitrealjvar hihighjvar gtichar)}

var astext;

iyjyecsty 1ineld: integer;

Im:arrayli..6)of inteder;

boo:booleant

procedure callj

var itintegers

begin

if gt ='2' then

begin
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’

- del(50,32,715,299);

setcolor(14)i;selbkcolor(1l)ijcleardevice;

case L of
1:begin moveto(B0,35);
outtext('Tahle-1 Consiant
2ibegin movelLo(BU,35)
outtext('Table-2  Constant
dtbegin moveto(BO,35);
outtext('Table-3 Constant
4:begin moveto(BO,35);
outtext ('Tahie-4 Constant
S:begin movelo(B0,35);
suttext('Table-5 Constant
6:begin moveto(B0,35);
outtext('Tahle-6 Constant

endy {casel

for

for

for

for

for

for

T-Seclions')jend;
I-Sect ions"®);end;
¢
1-Sections’')end;
I-Sections')iend;

]-Sections')iend;

Symmetricsl 1- and Rox-Sections')jend;

moveto(B80,39); for it¢51 to 72 do outfexb('_');

moveto(BO,558) jouttext('Section b''/h t/h A @ c 1 r

settext juslify(0,0); settextstyle(2,0,4);

moveto(Z24B,56)¢ outtext(‘a');
moveto(302,56); outtext('b');
moveto(366,56); outtext('b');
moveto(432,58); outtext{('c');
movelo(486,56); oultext('2d4');
movelLo(574,56); ocuttext('b‘'):
moveto(b30,56); outtext('b');

sebtext justify(0,1); settextstyle(2,0,3);

moveto(297,61); ocuttext('b');
movetc(361,61); outtext('t'); -
moveto(569,51) 1 outitext('L')y
moveto(625,61); outtext('b');
sethextjustify(0,2)3

settextstyle(0,0,1);

moveto(B3,63); for i:=1 to 72 do outtext('_'):

for i:=1 to ImlL] do

begin

moveto(B0,74+(i-1)%10); outtext(dstalt,i1);

end;}

section(450,228,t,3,2);
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if vt =1 then

begiﬁ
moveto(64,280); outtext('$ 1-m for Rectangular Sections %');
moveto(64,194); oultext('¥')y
end;
end else -
begin

del(35,40,635,410})
case t of
l:begin moveto(45,55);

outtext('Tahle-1 Constant for T-Sections')jend;
Z:begin moveto(45,55);

outtext('Table-2 Constant faor 1-Sections'})jend;
3:hegin moveto(45,558);

outtext('Table-3 Constant f{or ]-Sections')jendy}’
4:begin movelo(45,55);

outtext('Table-4 Constant for ]-Sections')jend;
Stbegin movebo(45,55);

outtext('Table—5~ Constant for |-Sections');iend;
b:begin moveto(45,55)

outtext,('Table-6 Constant for Symmetrical !- and Box-Sections')iend;
endj
moveto(45,61)3 for 1:=1 to 72 do outtext('_ ')
noveto(45,84); for i:=1 Lo 72 dd outtext('_');
moveto(45,82)youttext ("Section b/b t/h A c c ! r
setiext justify(0,0) settextstyle(2,0,4);
movelo(134,90); outtext(''''})y .
moveto(214,84); outtext('a');
moveto(26B,B4)4 outtext('b'); g
moveto(332,84); outtext('b');
moveto(38B,84); cuttext('c’'):
movelo(463,84); ocuttext('2d');
moveto(539,84)¢ outtext('h');
moveto(586,847; outtext('bh');
settext justify(0,1); settextstyle(2,0,3);
moveto(263,91)§ outtext('b');
moveto(327,91); outtext('t');
moveto(535,81); outtext('t');
moveto(591,81); outtext('h');
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seliextjustify(0,2);

settextstyle(0,0,11};

for it=1 to Imlt] do

begin

novelo(45,1104(i-1)%13); outtext(datalt,il);

end

sect.ion(400,228,4,3,2);

if t =1 then

begin
moveto(64,280); ouvttext('#% 1-m for Rectangular Sections ')y
moveto(36,267); outlext('s#');

end;

end;

end;

hegin
for t:=1 Lo 6 do
begin
case t of
ltassignfas'1l."');
Z2iassign(a,'2.');
Jitassign(a, '3.'):
tiassign(a, "4, ")
S:iassign(a,'5.");
btassign(a,'6.');
end;
reset(a);
Imlt3:=03 ,
repeat readin(al); ImlLJi=ImltI+1; until edfla);
reset(8);
for j:=1 to 1mlt] do
begin
read(a,blt,32)
for i:=1 to 9 do read(a,clt,j,il)jreadlIn(a)l;
end
reset(a)y
for j:=1 to Imlt] do

begin
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readlin(a,datalt, ji);

end;

close(a)
end;
ti=1g
sethkcolor(l)isetcolor(l4)icleardevice;
vrectengle(0,0,719,300);
settext justify(l,1) settextstyle(1,0,2);
vmovet.c(360,15): ocuttext ('CONSTANTS FOR BEAM SECTIONSt'):
settext justify(0,2); settextstyle(0,0,1);

vmoveto(150,310);0uttext.(' Press <spacé ba%) to see other section. ')
vmoveto(150,330) jouttext(' Press < Enter > Lo choose this section.')y
callj

repeat

vinovel.o(400,310);
Fepeat ch:=regdkeys; until ch infL*' ',#131;
if ch=' ' then
begin
te=t+1;
if L=7 then Li=1y
callj
end;
until ch=#13;
vdel(150,310,5504340);
vmoveto(198,330) jouttext (' Enter the section thst you want 7? ')
repeatl
boo:=falsey
vmoveto(500,330);
cht=readkeyjch:=upcase(ch)
case t of
1 ¢+if ch in ['A'..'M'] then boo:=true;
2,5¢tif ch in ['A'..'F'] then boo:=true;
344:if ch in ['A'..']1'] then boo:=true;
6 ¢if ch in ['A'..'L'] then boot=true;
end;
until booj
csuttext(ch);
line0O:=ord(ch)-64;
nbi= b3
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closegraphs

{ghow result from tablel

bp 1= sol31/((clt,1ine0,31)¥h(31)3 i3
by 1= clt,line0,13%bf} (i1}
LF 1= cfb,line0,21¥h[81; {i2)
b 1= clL,1ine0, 4340315 ‘ £i4)
ol 1= clt,)ine0,5I¥HI3 T} {i5)
la t= (clb,line0,6I3bf¥n{3]#h(31XRIBD; Lib]
nii 1= (oft,line0,71%h[31#h[31) (i1
Wt 1= cli,line0,BI*hC81; giel
b := clb,line0,9I%hl3; 1i9)

setegraphi setbkcolor(1);setcolor(14);cleandevice;
vmoveto(lBO,SO);ouLtext('Area from preliminary desi

outreal(ac[3],396,50):

gn

vmovebo(lBO,ﬁO):outtext('Depbh from preliminary design

outreal(h[B],BSG.EO);
vline(170,70,540,70):

3 ‘

vmoveto(180,80);0uttext(' Width of Flange
outreal(bf,380,80)] )
vmoveto(lBO,SOlﬂouttext(‘ Wwidth of Web <b*'>
cutreal(bv,380,580);
vmoveto(IBO,100);0ubtext(' Thickness of Flange Lo
outreal(tf,BSO,lOO)z
vmoveto(lBG,110):0uttext(' ¢ for bottom {ch?
outreal(cb,BBO,llﬂ);
Vmoveto(180.120);0uttext(' C fot top {ct>
cubreal(ct,380,120)3
vmoveto(lBO,130);outtext(' Lower Kern point <kb>
cubreal(kb,380,130)3
vmoveto(lBO,140):0uttext(‘ Upper Kerm point {ki>
outreal(kt,380,140);3
vmoveto(lBO,160);outtext(', Moment of inertis <1>
outreal(la,é28,150);

Vmoveto(180,160);Dut‘bext(' Radius of Gyrstion {p"2>

outreal(rii,BBD,lﬁO):

vline(170,170,540,170)3
seclLion(260,210,4,6,4)3
readlnj

restqrecrtmode;

[3
H

o

..

]
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if (bf <= h[31/7) ar (bf >= 0.75%h{3]1) then
begin
textbackground{(12);clirscr;

windowopen(13,8,70,17)jtexthackground(0)jtextcolor(il)jclrscry

writelns

veiteln(' < NOT RECOMMENRD >');

wrglelng

write]n}' [imentions hetween Depth and Width of Section ')
writeln(' ’ are not Proprotional ')

writeln;

wpiteln(' % Please o back to Menu Lo choose a niew .section #')¢

chi=readkey;

windowclose;

end else begin
textbackground(2);clrscer}

windowopen(lB,lO,?O,17);textbackground(O);clrscr;textcolor(Il);

writelny
writeln(' Dimentions between Depth and Width of Section')s
writeln(' are Proprotionsl ');

writeln;

writeln(’ = Press sany key to continue =')};
th (= resdkey;

windowcliaoses textbackground{l);

end;

end;
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procedure msteel(var qetqgljvar re:rijvar ac:areajvar fitstress;
var In:integer;var gticharjver lotrealjvar oxt!char);
var iy jsk tinteger;
p ttext;
oy ‘char;
tab sarrayl1..12] of stringl75]1;
gra ¢ stringl(5];
hegin
setbkcolaor(1)isetcolor(l4);cleardevicey
assign{p, 'st."'};
reset(p);
for ji=1 to 6 do
begin
read(p,qgel jl);
for it= 1 Lo 5 do read(p&re[j,il);
readln(p)
end}
reset(p)
far j:= 1 toc 12 do
begin
readln(p,tabfjl);
end}
close(p) f
vrectangle(30,0,690,190);
setlext justify(l, 1}
settextstyie(1,0,2)
vroveto (360, 15);outtext (*PRESTRESSED STRANDS SPECIFICATION');
vline(30,35,680,35);
vline(30,100,5690,100);
settext just ify(0,2)
settextstyle(0,0,1)
for K:=1 Lo 6 do
vline(85+(k-1)%100,35,95+(k~-1)%100,190); . il
vmoveto(10,65)jouttext (" Grade '); °
vmoveto(100,68); outtext(' Notation')i
vmoveto0(200,45); ocuttext(' Nominal')js
vmoveto(200,558)¢ oultext(' Diameter');

vmoveto(200,65); outfext(' of Strand');



be

fo

he

ca

"1

vmoveto(200,83) 4
vmovetol(300,45)
vmoveto(300,55);
vmoveto(300,65)
vmaveta(300,85);
vmoveba(400,459)
vmoveta(400,55);
vmoveto(400,65)
vmoveto(400,B5);
vmoveto(500,45);
vmoveto(500,55)3
vmoveto(500,65)
vmoveto(500,75);
vmaoveta(500,85)
vmoveto(600,45) %
vmoveta(600,55)
vmoveto(600,65)
vmaveto(§00,75)
vmoveto(600,85);
vmovetal31l,122)3

vmoveto(31,167);
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outtext ('
guttext ('
gutbtext ('
outtext ('
gubtext ('
oubtext ('
oubtext ('
gutbext ('
outtext ('
outtext ('
guktext ('
outtext ('
gutbext ('’
outtext ('
gubtexb ('
outtext ('

ouktext ('

mm ‘)
Nominal ')};
Area of ')
Strand ')j

mm ')
Nominal')

Weight ')}
of Strand');
kg/1000 m')g

Minimum ');
Breaking ')
Strength')s

of Strand’')}

kg '3
Minimum')}

Yeild ');

Strengbh')

cuttext('af Strand');

cuttext ('
outtext ('
outtext ('

viine(30,145,690,145);

gin

r jt= 4 to 6, do

gin

if gt='2" then outhext(tabljl) else outbtext(tablj+bl1);

vmovato(160,220);
outtext ('
vmovato(160,240);

outtext(’

vimoveto(560,240);

{1» 250K,

guttext(ox)jdelay(500);

se ox of

': bedin

vmoveto( 160,260);

kg');
250K');
270K"' )3

vmoveto( 120, 110+(j-1)#10);
if gL='2"' bhen outtext(tabljl) else outtext(tabl j+61);

vmoveto (120, 115+(§)+10);

Choose grade of prestressed shteel

repeat ox:=readkey; until ox in gr1','2'14

<2> 270K.

.
.

l):

")

ead}

end;

{dakta}

fdata}
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outtext('Choose the noltation of prestressed steel ')
" vmoveto(160,280);
outtext (' ‘ {1>SPC-5A {2>SPC-124 <3>SPC-15A : ")
repeat oyt:=readkey: until oy in ('1','2','3'1];
vinoveto(560,280)
oubLext(oy); delay(500)
case oy of
'1': In =14

2
3

'2't In

'3't In =3
end; {case oyl
fil61 = 17575;
end}
t2': bedgin
gra = '270 K';
vmoveto(160,260);
suttext('Choose the notation of prestressed steel )
vmoveto(160,280);
outtext (' <1>SPC-9B <2>5PC-12B <3>SPC-15B ¢ ')
repeat oy:= readkeyj until oy in ['1','2",'3"];
vmoveto(560,280);
outtext(oy): delay(500);
case oy of
*1't In =43

'2': In

ae
1

] w I
-

'3't In =63
end;{case oy}
fiL61 :+= 18BYBO;
end;
end; {¥case ox¥]
fil1B81:= 0.7%fil61; {fsil
fil4] := (1-(10/100))%fiL1B1; {fse lo=loss}
restorecrtmode;
windowclose;
textbackground(1)jclrscr;
windowojenﬂB,?,?l.19);textbackground(ﬂ);textcolor(11);clrsc£:

writeln(' ===z ==z=-===o Steel ==========..);

writeln(' Grade : 'y€gra);
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writeln(!' Notation

weiteln(' Diameter of Strand {mm)
writeln('’ Area of Strand (sqemm)
weiteln(! Weight of Strand (kg/1000m)
weiteln(' Tensile stress..at ultimate (ksc)
writeln('’ Tensile stress..at initial (ksc)
writeln(' Tensile Stress..after lass (ksc)

ch :=readkey;

windowclose

end:

.

.
L

‘yqellnl)
tyrelln,11:8:2);
'yrelln,23:8:2)
tyrelln,31:8:2)
'yFilB61:8B:2)3
'wfi[181:8:2)
'wfi041:8:2)
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procedure reci

begin
set.color(14);setbkcolor(l);
settextjustify(l,1);
settextstyle(1,0,2);
vmoveto(350,15); outiext ('BEAM WITH HINGED SUPPORT');
vrectangle(0,5,719,30);
vrectangle(0,30.719,270);
vrectangle(180,30,540,270);
v1line(360,30,360,270);
vline(0,150,719,150)

end;

procedure recdj

begin -
vrectangle(140,5,580,30)%
vrectangle(140,30,580,270)
v1line(140,150,580,150);
vline(360,30,360,270);

end;

procedure rec3;

begin
vrectangle(120,5,600,30);
vrectangle(120,30,600,270)
vline(120,150,5600,150);
v1line(360,30,360,270);

end;

procedure Eris
var k,1 ¢ integer;
begin
recl;
for i:=0 to 3 do
begin . ,
setlinestyle(0,0,3)
v1ine(30+180%i,120,1504180¥%i,120);
cetlinestyle(0,0,1);
vline(30+1B0#*i,80,150+1B0%i,90);
vline(30+180%i,87,30+1B0%{,82);
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vline(150+180%i,87,150+180%i,92);
vline(25+180%i,127,30+180%i,122);

- ¢line(30+180%i,122,35+180%i,127);
vline(35+180#%i,127,25+180%i,127);
vline(145+180%i,127,150+180%1,122);
vline(150+180%i,122,155+180%i,127);
vline(155+180%i,127,145+180%i,127);
case i of Q:ch:='1'j1l:chs='2%;2:ich:='3"';3:ch:="4"jend;
sebtextstyle(l,0,2);
vmoveba(40+180%i,40); outbext(ch);
settextstyle(0,0,1);
vmoveta(90+180%i,B80); oubtext('l');

end}

for i:=0 to 2 do

bedin
setlinestyle(0,0,3);
vline(30+180%i,240, 150+180%i,240);
setlinestyle(0,0,1);
vline(30+180%1,210, 150+180%1,210)
viine(30+180%i,207,30+180%i,212);
vline(150+180%1,207,150+180%i,212);
viine(25+180%i,247,30+180#%1,242);
v1ine(30+180%i,242,35+180%i,247)%
vline(35+180%1,247,25+180%1,247)}
vline( 145+180%i,247, 150+180%i,242);
vline(150+180%i,242,155+180%1,247) 3
vliine(155+180%i,247, 145+180%i,247);
settextstyle(D,0,1);
vmoveta(90+180%i,200); outtext{'l")

-

settextstyle(1,0,2);

case i of O:ch:='S';l:ch:='8"';2:ch:i="'7"';end;
vmoveta(40+180%i,160); outtext{chl;
sehtextbstyle(0,0,11;

ends

€1}
seblinestyle(0,0,10%
vline(30,110,150,110)3
for k t=1 Lo 13 do
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vline(20+10%k,110,20+10%k,120);
{21

setlinestyle(0,0,1);

vline(210,118,330,105);

for i := 0 Lo 12 do
-vline(210+i%10,120,210+i%10,120-(5%1) div 4);

£33
v}ige(BBB,IZO,ASO,IOZ);
v1line(450,102,512,120);
for i ¢:= 0 to 6 do
vline(390+i*10,120,390+i%10,120-(3%i));
for i t= 5 downto 1 do
v1ine(450+(6-1)%10,120,450+(6-1)%10,120-(3*i));
{43
v1ine(630,95,630,118);
vline(630,118,627,115);
vline(630,118,633,115)
vmoveto(637,100); outtext('P')}

r~
wn

3
vline(70,215,70,238);
viine(70,238,67,234);
v1line(70,238,73,234)
vmoveto(77,222); outtext('P')}
vmoveto(51,235)3 outtext('a')y
vmoveto(112,235) souttext('b'};
{63}
for i:= 0 to 1 do
begin
- v1ine(250+40%1,215,250+40%1,238)
v1ine(250+40%1,238,247+40%1,234);
viine(250+40%i,238,253+40%1,234);
vmoveto(257+40%1,222); outtext('P')}
vmoveto(230,235); outitext('a');
vmoveto(310,235); outtext('a');
end;

{73

0 to 1 do

..

for i

hegin
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vline(415+55%i,215,415+55%i,238);
vline(415+55%i,238,412+55%1,234);
vline(415+55%i,238,418+55%i,234);
vmovabo(422+55%i,222)3 outtext('P');

vmoveta(400,235); guttext{('a')}
vmaveta(485,235); oubtext('h')}
end} ‘
end}

procedure fixl;
const wh:fi1lpatberntype=($88,511,$22,$44,$88,511,$22,$44):
hegin

setfillpattern(wh, 14);

setfillstyle(12,0);

setlinestyle(0,0,3)}
vline(175+220%i,115,325+220%1,115)}
setlinestyle(0,0,1);
vline(305+220%i,100,305+220%i,130)4
vline(175+220%i,75,305+220%i,75); v
vline(175+220%i,72,175+220%1,78) 3
v1ine(305+220%i,72,305+220%i,78);
vhar(306+220%1i,100,325+220%i,113)
vbar(306+220*i;117.325+220*i,130);
settextstyle(0,0,1);
vmovebo(240+220%i,71); aubtext('l');

and;

procedure fixd;

hegin

setlinestyle(0,0,3);%

vline(175,235,325,2358);

setlinestyle(0,0,1);

vline(305,220,305,2507};

vline(1751195,305,195):

vline(175,192,175,198};

v1line(305,192,305,198);

vbar(306,220,325,233);

vbar(306,237,325,250) 4

settextstyle(0,0,1);

’
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vinovet0(240,191); outtext('1');
end}
procedure fix3;
begin
hegin
setlinestyle(0,0,3};
v1ine(175+240,115,325+240,115)3
setlinestyle(0,0,1);
v1ine(305+240,100,305+240,130) 3
vline(175+240,75,305+240,75);
v]ine(175+240,72,175+240,78);
viine(305+240,72,305+240,78);
vbar(306+240,100,3254240,113);
vbar(306+240.117,325+240,150):
settextstyle(0,0,1)
vmoveto(240+240,71); outtext('l');
end;
end >, .
procedure loadB;
begin
£8,11,141
vline(175,105,305,103);
for i:= 0 to 13 do
v1ine(175+10%i,105,175+10%i,115)}
vmoveto(240,100); ocuttext('wl');
end;
procedure load9;
begin
{9,12}
v1ine(460,92,460,112);
vline(460,112,457,108);
vline(460,112,463,109);
vmoveto(471,98); outtext('P')}
end;
procedure 1load10;
begin
{10,13,15}
vline(225,212,225,232)
vline(225,232,222,229);
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vline(225,232,228,229);

vmcvébo(ZBS,ZlB); guttexh('P'}y
vmoveto(200,230); oubtext('a');
vmoveta(265,230); oubtext('b');

end;

procedure gr2;
begin
settaxb justify(l,1);
settextstyle(1,0,2);
vmovebc(BEO,lS);outtext(’BEAM WITH
rec;
vmoveto(174,40); outtext('B');
vmoveto(394,40); outtext('8');
vmoveto(174,160) joutbexkb('10');
for 1:= 0 ko I do
fixls
Fix2;
for i:= 0 to 1 do

begin

FIXED SUPPORT.ONE END'J;

v1ine(170+220%i,122, 175+220%1,117);

vlina(175+220%1i,117,180+220%i,122)}

vline(180+220%1,122,170+220%1,122);

end;
vline(170,242,175,237);
vline(175,237,180,242);
vline(18C,242,170,242);
load8;
load9;
loadld;

end;

procedure gr3;

begin
settext justify(l,1);
settextstyla(l,0,2);
vmoveta(360,15) joutbext ( 'BEAM WITH

rec3d;

FIXED SUPPORT BOTH END');
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vmoveto(154,40); cuttext('11');
vmovelo(394,40); outtext(*12'})}
vmoveto(154,160); outtext("13');
i = 0;
fixl;
viine(175,100,175,130);
setlinestyle(0,0,3};
vline(175,115,158,115);
vbar(155,100,174,1132;
vbar(155,117,174,130%;

fix3;
vline(175+240, 100, 175+240, 130);

setlin,eiyle(0.0,S);
v1line(1/5+240,115,155+240,115);

vbar(155+240, 100,174+4240,113)
vbhar(155+240,117,174+240,130);

fix2;
viine(175,100+120,175,130+120)
setlinestyle(0,0,3)%
vline(175,115+120,155,115+120);
vhar(155,100+120,174,113+120)
vbar(155,117+120,174,130+120);
setlinestyle(0,0,1);
loadB;
viine(480,92,480,112);
vline(480,112,477,103);
vline(480,112,48B3,108);
vmoveto(491,98)3 ocuttext('P*')
load10;

end;

procedure gré;

begin
setlext justify(1l,1);
settextstyle(1,0,2);
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vmovebo(360,15); outtext(' CANTILEVER
rec?;
vmoveha(174,40)3 ocuttext('14');
vmaveto(394,40); outtert('16');
vmaveto(174,160) joutbext('15');
far it= 0 to 1 do
fixl;
fix2;
load8;
v1line(395,92,395,113);
vline(395,113,392,110)3
vline(395,113,398,110);
vmoveto(405,98); outtext('P')s
load1i0;

end;

BEAM
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procedure monitor(var gticharl;

begin .
clrscr;
gotoxy(22,9)jwrite('-—----—-—w-=---==---------ooooTT ")
gotoxy(22,10)swrite(’ Chogse your monitor type ')
gotoxy(22,11)jwrite('~---==-=--=-—r-=-—-—=---=omommm T ')
gotoxy(22,12)jwrite(’ 1. EGA / VGA ')
gotoxy(22,14)swrite(’ 2. Herc/Monochrome ¢ ')3
repeat gt:=readkey; unlil gt in 1,23
gotoxy (53,14 jwrite(gt); delay(700);

end;

nrocedure vline(xi,y!,x2,y2¢integer);
begin \

if gt = '1' then begin x1:= trunc(¥1%0.89); x2:= trunc(x2%0.89);
yi1:= trunc(yl¥1.87); y2:= trunc(y2%1.37); end;

line(kx1l,y1,x2,y2)3

end;

procedure vrectangle(xl,yl,x2,y2:inteder);
begin
if gt = '1' then begin x1:= trunc(x1%0.89); x2:= trunc(x2%0.89);
y1:= trunc(yl1%1.37); ya:= trunc(y2%1.37)3, end;
rectangle{x1l,y1,x2,¥2);

end} -

procedure vmoveto(xl,yl:integer);
begin
[
if gt = '1' then begin x1:= trunc(x1%0.89);
yl:= trunc(yl¥1.37); end;
movetolxl,yl);

end;

procedure vhar(xi,yl,x2,y2:integer);

begin

),

if gt = '1' then begin xi:= trunc(xi%0.89) )(2:‘= trunc(x2%0.89);
y1:= trunc(yl¥1.37}); va:i= trunc(y2#%1.37); end;

bar(xl,yl,xZXyZ);
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end;

procedure vlinerel(dx,dy:integer);
bedin
if gt = '1* then hegin dx:= trunc(dx¥0.89);
dy:= trunc(dy#1.37); end}
linerel(dx,dy);

end;
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.

{J outreal(real_variable,coordinate_x,coordinate_y)} J}

procedure oubtreal(airealix,y!inteder);
var
at.,compare itreal;
i,J,k tinteger;
ou,ouvt :array [1..1BJof char:
hegin
if a<>0 then
begin
1¢=03y ati=a;
if at<0 then begin i:=i+1; oculils='-'; at:=at¥(-1); end:
compare:~1e8;
repeat
J+=0;
repeat 7
if (at-compare)>=-1e-10 then begin j:=j+1; sti=at-compare; end;
until (at-compare)<-1e-10}%
if 320 then begin i:=i+1y oulili=chr(48+j); end else
begin
if ((i>0)and(a>0))er((i>1)and(a<0)) then
- begin i:=i{+14 oulil:='0';: end:
end; )
compare:=compare/10; _
if (compare<0.4)and(compare>0.06) +Lthen
begin
if ((i=0)and(a>0))or((i=1)and(a<0)3 then hbegin i:=i+1; oulil:='0'} endj
it=i+ly ouliJi='.*;
end}
until compsre<=0.00001;
if (oulil in ['5'..'9'Dand(ouli-13<>'8"') then
begin ouli-11:=chr(ord(ouli-1J]})+1) end;
fe=i-1g
end else begin ocul1J:='0';0ul2]:="',*;for j¢=3 to 5 do ouT 3jJ¢='0';i:=5; end;
for j:=1 Lo 18 do outijl:=' ";
for j:=1B downto 15 do begin outl[jl:i=oulil;i:=i-1: end;
JeFldk:=0;

repeat,
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out[j]{=outi];
is=i-13 je=j3-1ly ki=k+13
if (k=3)and(i>0)and(oulil<>'-") then
hedin
outljIe=","3 Ji=j-1y k=03
end;
until =03

vmoveto(x,y); for k:=l to 18 do outtext(outlkl);

end;
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0.500
0.500
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0.234
0.243
0.244
0.222
0.222
0.226
c.211

7710
13880
20820

8870
15910
22580
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pracedure concrete(var fisstress;var lotreal);
const spec = 's'j
var po ¢ chari
bBegin
textbackground(1l); clrscr}
p:=#13;
windowogen(lB,B.BZ,ZO):textcolor(ll);bextbackground(O);clrscr;
regeat ’
if g tnl'R*,'r']1 then

begin

gotaxy(B?,S);cireol;
gotoxy(37,7)iclreal;

gotoxy(42,10);clreal;

end;

gotaxy (5, iferitel' g T ORI EO 1~ P~ "3

gotoxy(5,2)iwrite(!’ Concrete Data ')

gotoxy(5,3) jwrite(' —-ommmosooooToooomees ')y

gotoxy(S,S);write(' === Stress of concrete === D

gotoxy(5,6) jwritel’ te * f''c (ksc) 3 ‘)3ed(fil21)3
gotaoxy(5,7) iwrite(' 2. f''ci (ksc) = Y)yed(fil3d1);
goboxy(2, M Awvpfte( SOOI R T W7 U @71 D]
gatoxy(2,10) jweite( 'ENTER LOSS OF PRESTRESS (Sugdest 25%) *)ied(lo);
gotoxy(2, 1) NEA "R Y T S L S e 2 T ")
dgabaoxy(4, 1) swritel’ {ENTER> - accept data {R>-Reentey 'Ji

repeat p := readkey; until p in C#13,'R','r"' 1}
until p in C#131;
fif93:=0.6#%fil31; {fh}
FilBI:=0.45%F1C21; {Ft}
windowclase; textbackground(il)iclrscri

end;
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procedure select(var tosichar)i
begin )
sel.graph;
setbkcolor(1l);
selcolor(14);
vrectangle(60,40,640,300);
vrectangle(B80,60,620,280);
settextstyle(1,0,2);
vmoveto(250,80); outtext(' MAIN MENU '}
sebtextstyle(0,0,1);
vmoveto(150,140);
cuttext (' ¥EkE (1>  BEAM DESIGN  #$¥% ')
vmoveto(150,160);
outtext (' ¥%kk  <2> SLAB DESIGN *¥¥* ');

vmoveto(150,180);

outtext (' <{E> Exit To Dos')y
vmoveto(150,230) .
outtext (! Chdose Type of Structure to Design ¢ ')

repeat tos :=readkey; tos:=upcase(tos)i until tos in ['1','2','E"']}
vmoveto(524,230); outtext(tos)y delay(700);
clesrdevice;

end;



233

procedure rein{(var aciareajvar qe:q];va; re:trlyvar qtttinteger);
var hichar; /
hegin

texthesckground(1l)jclrscr;

windowopen(10,9,75,17)jtextbhackground(0) jtextcolor(ll)jclrscr;

gtt ¢= round(100%acl113/relln,21);

writelns !

writeln(' Total Area of Steel Reinforcement (sq.cm) H 'yacl11il:B:2)
writeln(' Area of selected Stee] per strand (sq.mm) : tyrelln,23:8:2):
writeln(' —-----mmmmm e e s — s e ‘)
writelin(' Quant ity of Strand in use : eqbt)g
writeln(' ——-=--erm e e s m oo oo — s m e ')

ht=readkey;
windowclose; ’

end;
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Procedu?e Titles

Var ch ¢ Char i

Bed€in

set.graph;

sethkcoior(0);

Setcoler(3);

Setlinestyle(0,3,3)
vRectsngle(3,3,615,350);
Setcolor(1);

Settextstyle(1,0,5);

vMoveto(3,22)

Outtext(' PRESSTRESSED CONCRETE');
Setcolor(3);

Settextstyle(1,0,5);

vMoveto(6,26);

Outtext(' PRESSTRESSED CONCRETE')
set.color(i4); /
Settexistyle(!,0,5)
vMoveto(200,40) ¢

outtext (' Design’); .
Setcolor(3);

vMoveto(3,100)

lineto(615,100)

vMoveto(BO, 180)

Setcaolor(g)

Settextstyle(0,0,2);

Outtext ('FACULTY OF CIVIL ENGINEERING');
Settextstyle(1,0,5);
setusercharsize(180,100,100,100);
vMoveto(180,240);

Outtext ('K M 1 T *'L');

ch ¢= readkey !

Cleardevice;
setbkcolar(0);

Setcolor(3);
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Setlinestyle(0,3,3);
vRectangle¢d,3,615,350); N
setcalor(1)}

vmoveto(230,20)

settextstyle(3,0,5)%

outtext ('PROJECT ');

vMoveto(240,60);

oubtext (' hy'):

vmoveta(235,20)

settextsyyle(B,O,S);

sebcolar(10);

guktext ( 'PROJECT ')

vMoveho(245,60);

oguttbext(' by');

SETCOLOR(9);

settextstyle(1,0,2)%

vMaoveta(170,200);

outtext(' Mr.Surin Harnthavornchai'l;
vMaoveta (170,230}

outtext (' Mr.Surit Tigpayamarnsingha');

ch := readkey }

cLOSEgRAPH
END;

s
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