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4.2 n1seenuuuRiumaindaeTilsunsy (ONE WAY SLAP DESIGN)

INPUT

Type of slap 1 = SIMPLY SUPPORTED TYPE

Cinpus =

2 =0ONE END CONTINUQUS
3 =BOTH ENDS CONTINUOUS
4 = CANTILEVER SLAP

Silap Kumber 31 S
i‘:,'pe of slap 2 =
Slap shos size {Clear span lengh) 3 =}
Siap iongsize {Clear span lengh) 7.25 m
Thickneszs agsume 0.15 o
Covrering 0.C25 m
Live load 2c0¢  kam
Finish load 30 kam
fc' 144 ksc
Main steel gnality gx2e =
Temperature Steel quality 5R22 =
diameter main steel [ mm
diameter temperature steal g T

Slab Compute; Slab Output;

SLAP DATA
Slap Number
Type of slap

T i o T T o i s g0 P T ot e T

LY

3 m.

o mma ki bk mmm e R = —— — — = ME Ee i e e e e o dw —

S1

ONE END CONTINUOUS

Slap shot size (Clear span length) 3

m



Slap long size (Clear span length) 7.25
Thickness assume 0.15
Covering 0.025
MATERIAL DATA

fc' ‘ 144
fc 64.8
Main Steel quality | SR24
fy 2400
fs 1200
Temperature Steel quality SR24
fy 2400
fs 1200
Diameter main steel 9
Diamcter temperature steel S
LOAD DATA

Live load 200
Finishing load 50
..... CALULATE MINIMUM THICKNESS.....

Minimum Thickness =1/24 = 0.125 m
..... CALULATE PARAMETER....

2I47000 11
T = —
15620 2T

..... CALULATE Load....
Dead Load = 2400 x Thickness = 360. kg/m’

48

B

8

Total Load HWL = Dead Load + Live Load + Finishing Load = 610. kg/m’
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..... CALULATE MOMENT AND SHEAR.....

we 1E

He = . = £95.0%1 kgy-m
1
. w- 1% oo e o
H-discont = — = 223.7Z Kg-T
=
W 1= ——
H-cont = = €l3. Xg-m

Huax

510. kg-m

Using Effsctivs Desp = T-covesring- SLEMSRFT ?al: e T = ZZ2.02 am
«.CALULATE MINIMUM STEEL AREA OF TEMPERATURE STEEL.....

As Temperature steel need = 0.0025bt = 3.75 cm2

e CALULATE MOMENT IN STRIP, AREA STEEL, SPACING.....

SIRIF HOMIRT kg-nm) Hz ikg-m! A2icm; JSEicd
Middle 486,061 153E,87 3.54.07 3.54107
continagus 510, 1533.37 4.31¢3¢€ 4.31¢&3¢
Liscontinusus 22B.TE L33E. 37 1.30532 2L F S
Cempsraturs steel 3.75 3.75

R

Tom J.2%yIe'ked = 41

o

2.4 kg

. CALULATE BOND AND PERIMETER.....

1.£15 /8" -
Kos — - ——— = .1 ksC
rdizmecermainsteEel 10

Berimeteyr Middle Strip = (m«Diametsr main steeli- Ll S8pacing = 27.8715 cm

Perimetsr Tontiniucus Strip = (m-lliametsy nmain atael:« (1l/3gacing) = 21,7485 om

vl

BPerimeter Jiscontinueus Strip = (m-Diametsr main sTesli« 1/ 8%vacing = 17,4715 om

-----



Load on beem = —— = 515, ko/m

50

CALCULATION

Slabfompute : =
Block|{}.

slapnum = Tinput[{1l, 2]):
tos =Tinput[[2, 2}]:
slapwide = Tinput[[4, 2]]:
1=Tinput([[3, 2]11;
tassume = Tinput[[5, 2]]:
covering = Tinput[[&, 2]1]:;
11 = Tianput[[7, 2}1:
1l = Tinput[[8, 2]]:
fcu = Tinpubt[[%, 2]17:
mainsg = Tinput[[10, 2]]:
tempsg = Tinput{[11, 2]1]:
dmain = Tinput[[12, 2]]:
dtemp = Tinput[{13, 2]]:
If {mainsqg === SR24,

1.6154fcu 1.6154fc"

{fymain = 2400, fsmain=1200, u=N[————], If[uz11, u-11], nanen="— _
{dma {diameter mainsteel/ 10)

in/10)
. 3.354%
If[mainsq === SD30, {fymain - 3000, fsmain=1500, u=Hj——— "],
* {dmain; 10)

- "),

3.35 ¢
TE[u: 35, u=35], nameu="___ s 1y
{diametermain steel /10)
- (BB
- 3.35 v £cu
If |mainsg == SD40, {fymain = 2000, famain=1700, u=-N/  ———— 1,
[ g » {fymal { (dmain/ 10) ]
3.354/fc! .
If[uz35, u=35], nameu="— - = "}_.
(diameter main steel / 10)
s ; B 3.35vfcu | __
If [mainsqg === SD50, [{fymain = 5000 , f£smain = 1790, qu[(—in_!l_D]] . If[uz 35, u=35],
namey = " 3.35 Vfe' "}, mainsqg= " Select main steel quality "
=" = 3 = elect main stiee ity ! :
{diameter main steel ; 10) ! 1 quality “]]]]



51

If[tempsqg === 5R24, [fytemp = 2400 . £stemp = 1200, astemp = 0.0025« 100 « {tassume » 100} ,
nameastemp = "0.0025bt = "},

If[tempsq === 5SD30, {fytemp = 3000, fstemp = 1500, astemp = 0,0020% 190 » (tassume« 100) ,
nameastemp = "0.0020b% = "},

If[tenpsq === 5D40, {Iytemp = 4000 , fstemp = 1700, astemp = 0. 00168+ 100 » {tassume « 100} ,
nameastenp = "0.0018bt = "},

I£[tempsq === SD50, (fytemp = 5000 , f£stemp = 1700, astemp = 0.0018 + 100 » {tassume» 100},
nameastemp = "0.0018bt = "}, tempsg = "Select temperature steel quality"]1]}]:
foc=H[0.45~ foul:

2 = Round [ 2040000 / {15210 4Zcu ) | ;
k=N1/7(1l+ (fsmain/ tnxLc))h]:
J=H[1-%X/3]:

R=Ni{0.5xfc+j«k}:

dl = N{2400 » tassune] :

w=N{dl-11l- £f1];

i R 1 wil? wal?
If[tos==1, {tmin=N[1/20], nanetmin = "-2—U =", Mp= N[ ]+ nmne.-'@:"—-é— = ', Mod =0, nameMnd = "",
wrl wal : s, .
¥nc = 0, name¥ne = ™", '-.-'max=li[—2-] , NAMETmax « "-2— = ", nametos = "SIMPLY Sl'PPORTEDT\PE“},
1 Lwal? well
s==2, {tmin=N[1/24], nagetnin= "-— = ", ¥p =K Mp - ¥
If[to {toin = NY ], name = p =N — }e X ,
well wa 1l W12 w12
¥nd =H[——], naneMnd = "—— = ", ¥nc = §| |/ nameMnc = " =",
24 24 9 8

Vinax =H[‘%1], nameVmax = 3;—1 = ", nametos = "ONE END CONTINTOUS"},

1 welf wall
If[tos == 3, {tmin = N[1 /28], nametmin= "— = ", Mp=H] ;6 ]: nam.eMp-"_:-_ 5

28 5] X
w1l wald wal
Mnd = 0, paneMnd = "", l-lnc:N[——], nameMnc = *—— = ", Vmax = —,
1 11 2
¥l e
napelax = —— + ", nametas - "BOTH ENDS CONTINUOUS'},

1
1£[tos == 4, {tmin=N[1/10}, nametmin - "o = 'y ¥p=, nanelip: ', Mod =0, nemeled =,

wal

2 g
i ], nameMnc = "

qx )

l{nc:Hif

= ", Vmax =N{w+1], name¥max = "l = ",

nametos = "CANTILEVER SLAP"}, tos = "Select Type Of Slap"] ]]] :
Mmax = Max {Mp, ¥nd, Mnc):
{dmain s 10)

d = N[ {tassume « 100) - (covering 100} - 5 ]:
!‘ {Mmax 100} .
Y O (Rw100F -

Mr = N[R«d?]:

amin = N{

Ve =N[{0.29+fcu) »100+d];
- 100

asMp = N! Mp-t ]«'

“fsmains«jxd
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Mncx100
fsmain«j+d ]
Nnd 1 100
astind = N[ famain«j td]
RasM¥p = asMp;
Ras¥nc = as¥nc:
Ras¥nd = asMnd:
If [asMp < astemp, asMp = Max[asMp, astesp]]:
If [asMnc < astemp, asMoc = Max{asMnc, astemp]]:
If [asMnd < astemp, as¥nd - ¥ax[asMnd, astemp]};
+ dmain?

as¥nc = N|

sMp = Min[N{1 f_,f'l |asMp / {

]] N{(3+ (tassumex100})], 0.3]:

2
sMoc - Win N1 / [astinc / #ﬂ- J]  N[(34 (tassume » 100)}], 0.3);
& \ il
P
Mnd - Win[N[1 [asﬁnﬂf(_%?_“_“l N[ {3+ {tassume « 100}}] , 0.3];
stemp = M:Ln[HII [asteum! [r'd I ”] N[ (3« {tassume «100}}], 0.3];

sMp = N[FlooefsMp» 100] 7 100] :
sMnc = N[Fleor[s¥nc« 100] 71007 ;
sMnd = N[Floor[sknd « 100] #160] ;
gtemp = N[Floor[stemp» 100] F 100] ;
Thax .
[ (W +d) J:
PMp = N[ {7« (dmain/10}} » (1/sMp}1:
Mo = NE(m+ (dmain 100} » {1/ sMne)]
pMpd = N[ (7« (dmain/ 10} ) » {1/ sMnd) .
If{tos =1, [as¥nc=0, asMnd = 0, sMnc =0, sMnd = 0, pMne =0, p¥nd = 0},
If[tos = 3, {asMnd =0, sMnd =0, pMnd =0}, If[tos =4, {asMp=0, asMnd =0, sMp=0, s¥nd= 0, pMp =10, p!indzl]}j]]]

=1

- Module for graphics
- Editing
graphicSection{tos , {slablength , thk , covering 1,
{{dmain_, smairn }, {dtemp , stemp }}, tszcale :1, {{dtepl :0, stapl : 0}, {dtopR : 0, stopR : 0}}] :=

Module{{},
nSpace = Round{slablength/ stemp - 0.5]

freel = {{0, 0}, {0, thk}, {slablength, thk}}:
fzeeR = {{slaklength, G}, {0, G}}:
simpleL = {{B, 0}, {0, -2 thk}, {-2 thk, -2 thk}, {-2 thk, thk}, {slablength, thk}}:
simpleR = {{glablength + 2 thk, thk}, {slablength+2 thk, -2 thk}, {slablength, -2 thk}, {slablength, 6}, {0, 0}};
fixedl = {{0, 0}, {0, -2 thk}, (-2 thk, -2 thk}, {-2 thk, 0}, {-3 thk, 0}, {-3 thk, thk/3},
{-3.5thk, thk/3}, {-2.5thk, 2 thic/3}, {-3thk, 2 thk/3}, {-3thk, thk}, {slablength, thk}};
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fixedR = {{slablength : 3 thk, thk], {slablength : 3 thk, 2 thk,/ 3},
{slablength + 3.5 thk, 2 thk/ 3}, {slablength+ 2.5 thk, thk/3},
{slablength+ 3 thk, thk / 3}, {slablength+ 3 thk, 0}, {slablength +?2 thk, 0},
(slablength + 2 thk, -2 thk}, [slablength, -2 thk}, {slablength, 0}, {0, D}}:

If[tos = 1, enb = {thk, thk}; envelop = Join[simplel,, simpleR],
If[tos == 2, emb = {3 thk, thk}; envelop = Joein[fixedl, simpleR},
If[tes =3, emb = {3 thk, 3 thk); envelop = Join[fixedl., fixedR],
If[tos =4, emb = {3 thk, 0}: envelcp = Join[fixedlL, freeR}}11]:

coveringX = covering -+ dmain / 10600;

covering¥ = covering + dtop /s 1000;

lowersteel = Polygen[{{0 -exb[{1]], covering}, {slablength +embf[2]], covering},
{zlablength+emb([2]], coveringX}, {0 -embi[1]], coveringX}, {0-emb[[1]], coveringl}]:

uppersteell = Polygon[{{0-emb[[1]], thk - covering}, {0.33 slablength, thk - covering},
[0.33 slablength, thk - coveringY},
{0-emb[{1]], thk - covering¥}, {0-emb[{1]], thk - coveringl}]:

uppersteelR = Polygon[{{0.67 slablength, thk - covering},
{slablength+emb[[2]], thk - covering}, [slablength +emb[[2]], tkk - coveringY},
{0.67 slablength, thk - covering¥}, {€.67 slablength, thk - coveringl}]:

uppersteel = Polygon[{ {0 - enb[[1]], thk - covering},
{slablength+ emb[[2]}, thk - covering}, {slablength +emb[[2}], thk - coveringX},
{0-emb[{1]], thk - coveringX}, {J-emb[[1]], thk - covering}}}:

If[tos == 1, Show[Graphics|[
{ILine [envelop] , lowersteel,
Table[
Circle[
{0.5« {slablength - nSpace » stemp) + i, coveringX + dtemp ¢ 2000}, dtemp /20007,
{1, 0, slablength, stemp}li],
AspectRatio + Automatic, PlotRange -» A411]]:
If[tos == 2, Show[Graphics|
{Line{envelap] ; lowersteel, uppersteell,
Takle[
Circlel[
{0.3« {Blablength - nSpace « stemp) + 1, coveringX + dtemp s 2000}, dtemp /20007,
{1, 0, slablength, stemp}}}],
AspectBRatio -+ Auntomatic, PlotRange -» 211]1%;
If{tos == 3, Show[Graphics|
{Line [envelop], lowersteel, uppersteell, uppersteelR,
Takble[
Circlel[ .
{6.5+ (slaklength - nSpace « stemp) + 1, coveringX + dtemp / 2000}, dtemp / 20007,
{i, 0, slablength, stempl}}],
AspectBatio + Automatic, PlotRange -» A11]1];
If{tos == 4, Show[Graphics[
{Line[envelop] , uppersteel,
Table[
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Circle]
{0.5« (slablength - nSpace« stemp} + i, (thk- coveringX) - dtemp/ 2000}, dtemp 7 2000] ,
{i, 0, zlablength, stempl}}].,
AspectRatio -+ Avtomatic, PlotRange -» 211711]

Finished

inclined[{ptl , pt2_ }, thk ] :=
Module[{},
islope = Apply{ATcTan, pt2Z —pti]:;
ilength = 5gqrtfDotpit2 - ptl, pt2 —ptl]]:
inumber = Round[ilength / thk] :
Table[
Line[
{ptl + i xthk {Cos[islope], Sinlislcpel},
ptl + thk {-Sin[iglope], Cosiislope]l)}
+ (1 +1) «thk {Co=[i=slopel, Sinfi=slope]}}],
{i, 0, inumber}]]

dashi{{ptl , pt2 }, thk } :=
Modulei{},

islope = Apply{aArcTan, pt2 - pti]:

ilength = Sgrt[Dot[pt2 - ptl, pt2 -ptil]:

{Pashing{{0.02, 0.02}].,

Line|[
{ptl + thk {-Sin[islope], Cos{islope]},
pt2 « Thk [-5in[izlope], Cosiislepe]}l]}}

tEdge[{ptl , pt2 }, thk , edgeCode ] :=
IffedgeCode=-0, [},
If[edgeCode = 1, dash[{ptl, pt2}, 0.5 thk],
If[edgeCode == 2, inclined]{ptl, pt2}, thklll}

graphicFlan{tos , slabwide , slablength ] :=
Modulef!},
If[tos == 1, vEdgecode = {1, 1}, If[tos =2, vEdgecode = {2, 1}, If[tos = 3, vEdgecode = {2, 2},
If[tes = 4, vEdgecede = {2, 0}]1111:
thk = Min[slabwide, slablength] / 20;
Show[Graphical{
Line[{{0, 0}, {0, slablength}, {slabwide, slablength}, [slabwide, 0}, {0, 0}}],
tEdge[{{0, slablength}, {slabwide, slablength}}, thk, vEdgecode({[1]]],
tEdge[{{slabwide, 0}, {0, 0}}, thk, vEdgecode[{2]]],
Text[ToString{slabwide] <> " m.", [slabwide/2, 0}, {0, -1}1,
Text[ToString[slablength] <> " m.", {0, slabklength/2}, {-1, 0}]},
AspectBatio + Antematic, PlotRange + 411]]]
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Module for OUTPUT

SlabCutput ! =
Block[{},
graphicPlan[tos, slapwide, 1]
Print{""]:
Print|{TableForm[{{"SLAP DATA", "*, """}, {"Slap Wumber", slapnum, ""}, {"Type of slap", namstes, ""},
{"Slap shot size(Clear span lengh) ", 1, "m"}, {"Slap leng size{Clear span lengh}", slapwide, "m"},
{"Thickness assume”, tasswme, "m"}, {"Covering", covering, "m"3}, {"", "", "'}, {"MATERIAL baTa", "¢, '},
{"ic'", fou, "ksc"}, ["fc", fc, "ksc"}, {"Main Steel quality", mainsq, ""}, {"fy", fymain, "ksc"},
{"%s", fsmain, "kse"), {"Temnerature Steel quality", tempsq, "'}, ['fy", fytemp, "ksc"},
{"fs", Istemp, "kse"), {"Diameter main steel”, dmain, "mm"}, ["Diameter temperature steel”, dtemp, "mm"},
{reo, v, moy, ("LCAD DATA", "7, "'}, {"Live load”, 11, "ksm"}, {"Finishing load", £1, "ksm"}}]j:
Print[""]}:
Print["..... CALULATE MINIMUM THICKHESS....."'];
Print["Minimm Thickness - ", nametmin, tmin, " n"}:
If{tassume « tmin, Print("Thickness Assume less then Thickness min"1]:

Print["..... CALULATE PARAMEIER....."]:
Brint["n 2040000 Al
15210+ fc' '
If[n« 6, Print{"n less then 67]]:
1

Print['k = = =", k]:

1+ &y
Print[") = 1-5 =", 3]

3

1
Print["R = -2—'kfc\ij1l’k =", R, " ksc"};
Print["™.....CALULATE ICAD....."]:

Print["Dead Load = 2400«Thickness = ", dl, " ksm"]:

Print["Total Leoad{W) = Dead Load:Live Load+Finishing Load = ™, w, " ksm"]:
Print[".....CALULATE MOMENT AND SHEAR..... ":

Print["M+ = ", nameMop, Mp, " kg-m"]:

Print["M-discont = ", nameMnd, Mnd, " kg-mo"]:

Print{"M-cont = ", nameMnc, Mnc, " kg-m"]:

Print{"Mmax = ", Mmax, ' kg-m"]:

Print["Vmax = ", nameVmax, Vimax, " kg"}:

Printi".....CALULATE EFFECTIVE DEEP....."};

. s . Mmax .
Prmt["b!mlmum Effective Deep = f —— = ", dmin, " c:m“];
¥ Eb

diameter main steel
Print|["Using Effective Deep = t-covering- 5 =" 4, " a;

Print[".....CALULATE MINIMUM STFEL ARR: COF TEMPERATURE STEEL....."1:
Print["As Temperatures steel need = ", nameastemp, astemn, " cmz'-‘];
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if{dtemp < 6, Print{"Diameter temperature steel less then 6 mm"]]:

Print[""]:
Print[TableForm[{{"STRIP", "MOMENT(kg-m}", "Mrikg-m}", "As{cm®}", "USE{cm?)", "SPACING(m)"},
{"Middle", Mp, Mr, RasMp, asMp, sMp}, {"Cortirucus", Mnc, Mr, RasMnc, asMnc, sMnc},
{"Discontinuous", ¥nd, Mr, RasMnd, asMnd, sMnd}, {"Temperature steel", "", "', astemp, astemp, stemp}}]1];
Print{""]:
Ifi{Mr < Min{¥p, Mnc, Mnd], Print["M more then Mr increase thickness"|]:
Print{".....CALULATE CCHCREIE SHEAR RESISTAMT...., "1;
Print["Vee 0.294Fc bwd = ", ¥, * kg?];
Brint[".....CALULATE BCNC AND FERIMETER,...."];
Print["x = ", nameu, u, " ksc"}:

Vmax
pajrd
Print{"Perimeter Middle Strip = {m:Diameter main steel)s«(1/Spacing) = ", pMp, " c@"]:
Print{"Perimeter Continuous Strip = (7+«Diameter main steel)+(1/Spacing) = ", pMnc, " m"];
Print|"Perimeter Discontinucus Strip = fnvDiameter main steel}«(1/Spacing] = ", pMnd, " cm"];
1fp » Max[pMp, plnc, pMpd] , Print["Perimeter main steel is less"]]:

Print["Perineter main steel need =

- n’ P, Kl cm“];

Print[".....CALDULATE LCAD ON BEAM..... g
Print["Load on heam = ", nameVmax, Vmax, " kg/m"]:
Print[""];

graphicSection{tos, {slapwide, tassume, covering),
{{dmairn, sMp}, {dtemp, stemp}}, 1, {{dmain, sMnc)}, {dtopR, stopR}}]}

;1
4.3 MIsenuNuaeIN1de1suns (TWO WAY SLAP DESIGN)

INPUT
Type of slap
1 = CONTINUOUS ALL SIZE
2 = DISCONTINUOUS ONE SIZE
3 =DISCONTINUOUS TWO SIZE
4 = DISCONTINUOUS THREE SIZE
5 = DISCONTINUOUS ALL SIZE

Glap NHusbex H =
Zype of zlap 3 =
BlapﬁhatsizegEIEazspunlenghj 2 =

Slap long size [{Cleay zpan lengh) 5 m

" Thicknezc accume 3.1 m

Tinput = Eovexing 0.025 m
Live Zoad 200 koo
Pinsch load 50  kzm

£fc' 200  k=za

ztesl guality Sp30 =

diameter steel 10 mm




Slab Compute; Slab Output;

| j!ffﬂf!!é‘!{ffl.-’fiflffl s | s B R A
: . N 3
| L3 b 3
i L3 3 R
H f ] by [
{ENE ! N 9 LI P
1 ! N N [l o
' | et I~ 1 ™
i T : § A S I . :
CEIPEFAFIPIIELSIIAELSIEFL o sms=S==ss=Sesmem === TmmmmamrSessSoTTIEEEETES

SLAP DATA

Slap Number 1

Type of slap DISCONTINUQUS TWO SIZES

Slap shot size clear span length 4 m

Slap long size clear span length 5 m

Thickness assume 0.1 m

Covering 0.025 m

MATERIAL DATA

fc' 200 ksc

fc 90. ksc

Steel quality SD30

fy 3000 ksc

fs 1500 ksc

Diameter steel 10 mm

LOAD DATA

Live load 200 kg/m’

Finishing load 50 kg/m’

..... CALULATE MINIMUM THICKNESS.....

Hinimum Thickness = MIN[: Slap Perinscteri, .23 m) = 0.1 n
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k = ——— = 3.,350828
. L - - -
o 1,3. = 0.8232121
1 X
B = —+foa sk = 15,8583 kaz

Dead Load =2400 x Thickness =240, kg/m’
Total Load HWL = Dead Load + Live Load + Finishing Load =490, kg/m’

STRZZ COIFICIENT E=Cwst (kg-m:

Zontinaoua g, a4 5d1.7¢€
Liscontinuous i3.032 2E0.28
Hiddls 0,028 37€.32

TICIENT K=CwsE [ kg-m
continzouz g0k 334,11
Discontinuius 0,025 188,
Hiddle e e T 250,08

Mmax = 501.76 kg~m

V max wl/2 =1225kg

Minimum Effective Desp = | = £.000€2 o

. - . . dianst
Using Effzctive Desp = T-sovering- = 7. om




Minimum Steel Area Require = 0.0020bt = 2. em’
e CALULATE MOMENT IN STRIP, AREA STEEL, SPACING.....

59

2IRIT MOMENT | ka-m: Mrikg-ni As;cm?: CSE:om- i SPACTIG
continaous 201,78 EEZ . EL Z.42L1% 5.41114 0,24
Tiscentinucous 223,85 E82 B 2,70357 2, 71587 0,29
Hiddle 378,32 FErRe £,0z23% J.035335 ga,.8

LOMS E=aN

ITRCT MOMENT ! kg-m? Mrikg-m Asizxi; USE cm SERCTNEm
Tonmtinaous 3g4d.1¢ €82, 82 £,122%5 4.13z24 0.8
Discontinuous Laa, cEZ.EL Z,1.37%3 o] PO TN, 2.3
Hidsile 260,08 €oZ. 8L 3,12830 3.123831 .2

E . - - = 1 - - - -
Toe Jo29yIetked = ZETOLEZ X

Ferimater main stesl nsasd = = 5.86_.7¢ cm

Z: Terimeter Reguire./cn Jaing Ferime=ter
HMiddle Z.8Z17%€ 18.53£%
continucua S.BEL17E 22,4385
Tisconrinzous E.5€l%E 15.8331

LONG 3FAN

STRI® Terimeter

Raguirs/cm; Jaing Zerimersx
Midsils S.EEL17E i2,5c¢4d
Continzous S.6£17¢ 17,4533
Diszonrinuous Z.8817¢ ic,.q47z2

..... CALULATE LOAD ON BEAM.....

SHOT BZREN

Lzasd

On Beam Of Continucus Strin =

Load

e =

Tom)
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7] = JZ41.87 ka/m

= T0LE33 kgim

CALCULATION

SlakbCompute :=
Block[{}.
slapnum = Tinput|[[L1. 2]i;
tos = Tinput[[2, 2]]:
shotsize = Tinput[[3, 2]]:
longsize = Tinput[[4, 2]]:
tassume = Tinput|[5, 2]] ;
covering = Tinput[[6. 2]]:
11 = Tinputc[[7. 2]]:
fl = Pinput[[8, 2]];
fou = Tinput[[9, 2]]:
sq = Tinput[[10, 21];
dmain = Tinput[ [11, 2]]:
If[tos = 1, nametos = "CONTINUOUS ALL SIZE",
If[tos == 2, nametos = "DISCONTINDOUS ONE SIZE”,
If[tos = 3, nametos = "DISCONTINUQOUS TWQ SIZE",
If[tos = 4, nametos = "DISCONTINUOUS TEREE SIZE",
If(tos = 5, nametos = "DISCONTINUOUS ALL SIZE"]1]1}:

1,615y fcu
If[sq=== 5R24, {£y=2400, £s=1200, u=N[-———], If[uz 11, u=11],
(dmain / 10}
1.615¥ fe°
nameu = - = ", asmin=0.0025« 100~ {tassume  100) , nameasmin = *0.0025bt = "} '
{diameter main steel / 10}
3.354/fcu
1f[sq===3D30, {£y=3000, fs=1500, u=N[————], If[u> 35, u=35],
{dmain/ 10)
3.35Vfe"
nameu = " = ", asmin=0.0020%100  {tassume » 100) , nameasmin = "0,0020bt = "],
{diameter main steel / 10)
3.354/fcu

1£[sq == $D40, {£y=4000, £5=1700, u=N] ], I£[u2 35, u=35],

{dmain / 10)
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3.35Vfc! .
nameu = " = ", asmin=0,0018+100 « (tassume + 100} , nameasmin = "0.0018bt ='1r
(diameter main steel / 10)
3.354/ feu
If[sq=== 5050, {fy =5000, f£s=1700, u= N[ —————], 1£[u2 35, u=35],
(dmain / 10}
3.354/ fe :
nameu = " = ", asmin = 0.0018 « 100+ {tassume + 100},

(diameter main steel/ 10]

nameasmin = "0,0018bt = "}, sy=" Select main steel gquality "]]]'!;

(shotsize + longsize)
90

m = E[Celling((shotsize/ longsize) » 100] £ 100];

Iffm<D.5 m=0.5];

fo=N[0.45«feu];

n = Round 2040000 / {15210 +/cu ) |;

k=N[{1:{1+(fs/ (n+fe)))i;

j=N[l-k/3]);

R=H[0.5¢fc+jrk];

dl = H[2400 « tassums] ;

w=N[dl+11+£l];

(*.. .y long size coeficient..... )

tmin = ¥ [Max| . 0.08}]:

If[tos =1, {ClMnc=0.033, ClMnd = 0, CIMp = 0,025}, Tf[tos = 2, (ClMne = 0.041, CIMnd = 0.021, Clép = 0,031},
T£{tos =3, (ClMnc = 0.049, Clénd = 0,025, C1Mp = 0,037}, T£[tos = 4, {Cldnc = 0,058, ClMnd = 0.029, CIMp = 0,044},
If[tos =5, {CIMnc = 0, CL¥nd = 0,033, CLMp = 0.050}11]]];

(.1 long size coeficient..... t)

(.. %% shot size coeficient....s}
0.5 0.083° 0.
0.51° 0.081" 0.
0.52 0.079" 0.°
9.53 0.077" 1
7.54° 0.877 0.
0.55° 0.073 0.
0.56° 0.071° 0.
0.57" 0.069° 0.
0.58 0.067" .
0.59° 0.065 0.°
0.6° 0.063 0.
0.61° 0.0622° 0.
0,62 0.061399999999999996" 0.
0.63 0.0608" 0.’
0.64" 0.0598" 0.”
0.65 0.05% 0.

[ B e R = Y o — B s e N = — = B — R = B = e ]

062

.0605°

.05%°

.0575°

0575
.05449999995999999"
.05299999999999999"
.051500000000000004°
05"

.0485°

047

0464°

.0458°

0452°

0446°

048

0.5

0,51
0.%2"
0.53°
0,54
0.55
0.56
0.57
0.58°
0.59°

0.6

0.6
0.62°
0.63°
g.64"
0.65

0.08%"

0.0834°

0,0818°
0.08020000000000001°
0,08020000000000D01°
0.077°

0.0754"
0.073e0000000000002°
0,072200%0000000001°
0.07060030000000001°
0,069

0.0683
0.06760000000000001
0.0649°

0.0662°

0,0655°



e

2.66" 0.058199099996999995"
0.67 0.05739999999999999
0.68° 0.0566
0.69° 0.0558
0.7 0.055°
0.711° 0.0543
0.72° 0.0538"
.73 0,052699999999999996"
0.74 0.05289999999999999¢
= 0,75 0.0526899999999999996"
0.76° 0.0508°
0.77° 0.0501°
0.78° 0.0494°
0.7%° 0.04869999999999099"
0.8 0.047999999995999994"
0.81° 0.0472°
0.82° 0.04640000000090001"
0.83" 0.04560000000000001"
0.84° 0.04560800800000001"
0.85 0.04400§000000000004°
1.86° 0.0432°
0.87° 0.04240000000000001"
0.88" 0.041600000000000005°
0.89° 0.0408"
0.9 0.04
0.91° 0.0393°
0.92° 0.0386°
0,93 0.037699999999999996°
0.94° 0.037200000000000004°
0.95° 0.036500000000000005"
0.9¢ 0.035800000000000005"
0.97° 0.035100000000000906"
0.98" 0.03440800000000001°
0.9%° 0.0337T
1. 0.033"
{*0o. shot size coeficient....#)

Ifftes =1, {i:
If{tes=2, {1
If[tos =1,

o o oo o o o O O O o o O O O

=R = A R S R — N — T — T — B — B — N — B — I = I = R
: = e P ’-I-‘-I -4- -.F -J-;"‘-‘-a -‘ -; -4 ;‘-!

0.0434°

0.0428°
0.042199999999999994"
0.041600000000000005°
0.041"

0.0405°

0.04°

0.0395°

0.0395°

0.0395°

0.038"

0.0375°
0,03699999599999999°
0.0364999999999999%"
0,03599999999999999"

0.035399999999999994"
0.034800000000600005°

0.0342°
0.0342°
0.033

0.0324°
0.0318°

0.031200000000000002°
0.030600000000000002°

0.03°
0.0295°

0.02839999999999999%"
0.028499999999999998"
0.028000000009900004°

0.0275°
0.0270000000000000€3"
0.026500000000000083°
0.026000000000000002°
0.025500000000000002"
0.025°

0.66
0.67
0.68°
0,69

0.7

0,71
a.72°
0.73
0.74
0.75°
0.76°
(N
0.798°
0.79

0.8°

(=]

o o o o o o0 oo o0 o000

81"
82"
83
84
.85
.86
AT
.B8"
89
9

91
92"
93
94
.95°

[ =]
w
L=

0.97
0.98°

2.9
1.”

g
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0.0648°
0.0640999999999999%"
0.0634°

0,0627

0.062

0.0613"

0.0606°
0.059899995999999995°
0,0591999%9999999996"
0.0584999%9999999996"
0.058499999999999996
0.058499999999999996"
0,05639999999999999°
0.0556999%99999999%"
0.085

0.
.05360000000000001°
.05290000000000001"
.05290000000000001°
,051500000000000004°
,050800000600000005°
.050100000000000006°
.049400000000000006°
0487°

.048°

0473

468"
.045899999999999996°
.045200000000000004°
.044500000000000005°

o2 00 0o o o o oo o0 o0 o0 o o O

0543°

0.043800000000000006°
0.043100000000000006°
0.04240000000000001°
0.0417"

0.041°

=1, While[(CS[[i, 1)] #m), 1=1+1], CSMnc = CS[[i, 2}], CSMnd = CS[[L, 3}], CSMp = ¢S[[L, 4]]}]:

1z 1, While[(CS[[1, 8]] #m}, i=4+1], CSMnc = CS{[i, 6]], C5Mnd = CS[{L, 7]], CSMp=CS[[i, B]i});

{i:=1, While[{CS[[i, 8]} #m}, i=1i+1], CSMnc=CS[[i, 10]], CSMnd = CS[[i, 11]], C3Mp = CS[[i, 12]]}];:
If[tos=4, {i:=1, While[(CS[[i, 13]] #m), i =i+1], CSMnc=CS[[i, 14]],
CsMnd = CS[[1, 15]], CSMp = CS[[1, 16]]}]:
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If[tos =5, {1 :=1, While[{CS[[1,17}] #m), i =41 +1], CSMnc =CS{[i, 18]].,
csMnd = ¢S[[i, 19]], C8Mp = cS[[i, 20]]}]:

shotMnc = N[CSMnc » w # shotsize?] ;

shotMnd = N[CSMnd + w * shotsize®];

shotMp = N[CSMp + w» shotsize?];

longMnc = N[CLMnc * w # shotsize?] ;

longMnd = N[CLMnd + w » shotsize?®];

longMp = N[CLMp » w * shotsize®] ;

Mmax = Max [shotMp, shotMnd, shotMnc, longMp, longMnd, longMnc];

w# longsize

Vmax = N ;
[ X iongsize,
' {(dmain / 10}
d = N[(tassume*lﬂl]) - {covering+ 10Q) - ) ] H
| (Mmax»100) .
dmin = N| IE
.\] (R« 100)

Mr = N[R*d?];

Ve =N[({0.29 V¥ fcu) »100+«d];

shotMp » 100
fsxj»d ];

shotMnc += 100
fsxj=d ];

shotMnd » 100
shotasMnd = N[ H

shotasMp = N[

shotasMnc =N [

Esxjxd r
longMp = 100
longasMp = N[ 3 P ] ;
fza+j»d
longMnc » 100
longasMnc = N[ ] ;
fsej=d

longMnd + 100

longasMnd = N[

o

fswjw»d
shotRasMp = shotasMp;
shotRasMnc = shatasMnc;
shotRasMnd = shotasMnd:
longRasMp = longasMp;
longRasMnc = longasMnc,;
longRasMnd = longasMnd:
If[shotasMp < asmin, shotasMp = Max[shotasMp, asmin]};

If[shotasMnc < asmin, shotasMnc = Max[shotasMnc, asmin]];
If[shotasMnd < asmin, shotasMnd = Max{shotasMnd, asmin] }:



If[longasMp < asmin, longasMp = Max[longasMp, asmin]];
If[longasMne < asmin, longasMnc = Max{longasMne, asmin]];
If{longasMnd < asmin, longasMnd = Max[longasMnd, asmin]];

s f s [ 7 % dmain?
[____] ], N[{3+ (tassume «100)}]. 0.3]:

shotsMp = Min [N [1 ¢ {shotasMp {;" 200

/
7 /[ 7w dmain?
shotsMne = Min[ﬂ[l ! | shotasMne / | ——m—
! / 400
7 % dmain?
400
7 daain? ]

]}], N[ {3~ {tassume*100)}], 0.3];

] N[(3« (tassume*100))], 0.3];

; :
shotsldnd:l-!in[N[l / [shotasund f,a'" [

;

], N[{3+ {tassume+100)}], 0.3]:

longsMp = Min[H[l/@" {1ongasldp x"f [ 00

i f mxdmain?
[————-—] ] N[ {3 % {tassume *100))], 0.3];

A / :
- 1 Mne = Min|Nil / | longasMnc
ongs [¥[1, [ gasumo /[ 17502

longsMnd = Min[N[1 / [1ongasM.nd / [M]
i / 400

shotsMp = N{Floor[shotsMp » 100] 7100} :

shotsMne = N[Flcor[shotsMnc+ 100} 7/ 100] ;

shotsMnd = N [Floor[shotsMnd«+ 100] / 100] ;

longsMp = N{Floor[longsMp » 100] 7 190] ;

longsMne = H{Floor[lengsMnc+ 100] 7100} ;

lonygsknd = N[Floor[longsMnd » 104] /100] ;

Vmax

v

shotpMp = N[ {7 % {(dmain/ 10)) + (1 / shotsMp}]:

shotpMnc = N[ (x+ {dmain10}) = (1 /shotsMnc) ];

shotpMnd = K{ (7 % {dmain / 10)) % (1 / shotsMnd} ] ;

longpMp = K[ {7 % (dmain/10)) » {1/ longsMp) ]:

longpMne = B (7w {(dmain/10)} * (1 / longsMnec)];

longpMnd = N{ (7« {dmain s 10} ) % (1 / longsMnd}];

If[shotMp == 0, {shotasMp =0, shotsMp =0, shotpMp = 0}] :

If[shotMnec == 0, {shotasMnc =0, shotsMnc = 0, shotpMnc = 0}];

If[shotMnd == 0, {shotasMnd = 0, shotsMnd = 0, shotpMnd =0}];

If[longMp == 0, {longasMp =0, longsMp = 0, longpMp = 0}]:

If[longdne == 0, {longasknc = 0, longsknc = 0, longpMne = 01]:

If[longMnd == 0, {longasMnd = 0, longsMnd = 0, longpMnd = 0}];

|+ N[(3+ (tassume+100))1, 0.3];

.
r

f wx shotsize
otLe = N[Z * i 3 ]
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w* shotsize
shotLd:N[[ S )];

w* shotsize 3 -m?
lc-nch::H[2* ( * { ];

l
angI..d=N[[{w*5h0ts:Lze] \ [3 m2 J]

Module for QUTPUT

$lakOutput :=
Block|{},

If[tos =1
Show|GraphicsArray[{graphicPlan2[{2, 2, 2, 2}, longsize, shotsize]}], ImageSize ~ 160]];
If[tos =2
Show|GraphicsArray[{graphicPlan2[{2, 2, 2, 1}, longsize, shotsize],
graphicklanZ[{2, 2, 1, 2}, longsize, shotsize]}}, ImageSize - 3307];
If{tos = 3
Show{Graphieshrray|
{graphicPlan2[{2, 1, 2, 1}, lengsize, shotsize], graphicPlan2{{1, 2, 1, 2}, longsize, shotsize],
graphicFlan2[({2, 2, 1, 1}, longsize, shotsize]}], ImageSize ~ H007];
If[tos=4
Show[GraphicsArray[{graphicPlan2[{1. 1, 1, 2}, longsize, shotsize],
graphicPlanZ[{1, 1, 2, 1}, longsize, shotsize]}}, ImageSize —330]];
Ifftos =5
Show|GraphicsArray[{graphicPlan2[{1, 1, 1, 1), longsize, shotsize]}], ImageSize -+ 160]];

Print[""];
Print[TableForm{{{"SLAP DATA", "", "'}, ("Slap Mamber", slapnum, ""},
{"Type of slap”, nametos, ”"}, {"Slap shot size(Clear span lengh) ", shotsize, "m*},
{"slap long size(Clear span lengh)", longsize, 'm"}, ("Thickness assume", tassume, "m"},
{"Covering”, covering, "m"}. {"", "", "}, {"MATERIAL DATA", "", "}, {"fc'", fcu, "ksc"}, ("fe", fe, "ksc"},
{"steel quality", sq, ""}. {"Ey", fy, "ksc"}, {"£s", fs, "ksc"}, {"Diameter steel", dmain, "mm"},

{re e v}, {"LOAD DATA", *%, *°}, {"Iive load", 11, "ksm"}, {"Finishing load", £1, "ksm"}}]];
Print[""]:

Print["..... CRLULATE MINIMUM TEICFNESS..... "1



2040000
Print|"'n = —————— = ", n]_.'
15210V fc*
If[n< 6, Print]{"n less then 6"}];
1
Print["k = — =", k];
{mifg)
Print["j = 1 k |
rint|" = - — = u’ :
3 ]
1 .
Print["R = Etfcijik =", R, " kse"|;
Print[",....CALULATE LOAD....."];
Print["Dead Load = 2400«Thickness = ", dl, " ksm"]:
Print["Total Load({®) = Dead Load+Live Load+Finishing Load = ", w, " ksm"];
Print["..... CALULATE MOMENT AND SHEAR....."];:
]
Print['m=— = ", a];
L

Brint[UnderBar["SHOT SPAN"]]:
Print [TableForm({{"STRIP", "COEFICIENT", "M=CwS® (kg-m}"},
{"Continuous", CsMne, shotMnc}, {"Discontinucns", C5Mnd, shotMnd}, {"Middle", C5Mp, shotMp}}]]:
Print[UnderBar ["LONG SEAN"]]:
Print{TableForm[{{"S$TRIP", "COEFICIENT", "M=CwS’ (kg-m)"},
{"Continuous", CIMne, longMnc}, {"Discontinuouns", CIMnd, longMnd}, {"Middle", CIMp, lonaMp}}]]:

Print{"Mmax = ", Mmax, " kg-m"]:
i wl
Pr:l.nt["vmax =", "—5— = ", Vmax, " kg"];
Print["..... CALULATE EFFECTIVE DEEP....."]:
Mmax
Print["Mini.mm Effective Deep = = = ", dmin, " em"|;

) . - diameter main steel
Prlnt[“Us:Lng Effective Desp = t-covering- > = e cm"];
Print["..... CALULATE MINIMUM STEEL AREA ....."];

Print["Minimum Steel Area Require = ", nameasmin, asmin, * cm"'“];
If[dmain < 6, Print["Diameter of steel less then 6 mm"]];
Print["..... CALULATE MOMENT IN STRIP,AREA STEEL,SPACING....."]:

Print|[UnderBar["SHOT SEPAN"]]:

Print[TableForm[{{"STRIE", "MOMENT (kg-m)", "Mr(kg-m}", "As{cm’)", "USE(cm?)", "SPACING(m)"},
{"Continunous", shotMnc, Mr, shotRasMnc, shotasMne, shotsMnc},
{"Discontinuous”, shotMnd, Mr, shotRasMnd, shotasMnd, shotsMnd},

{"Middle", shotMp, Mr, shotRasMp, shotasMp, shotsMp}}]]:;
Print[UndexrBar["LONG SPAN"]];
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Print[TableForm[{{"STRIP", "MOMENT (kg-m)", "Mr(kg-m}", "As{en®)", "USE{cm?)", "SEACING(m)"},
{"Continuous", longkne, Mr, longRasMnc, longaskne, longsMnc},
{"Discontinuous”, longMnd, Mr, longRasMnd, longasMnd, longsMnd},
{"Middle", longMp, Mr, longRasMp, longasMp, longsMp}}]]l;
If[Mr < Min[shotMp, shotMnc, shotknd, longip, longMnc, longhnd], Print["M more then Mr increase thickness"]):
Print"..... CALULATE CONCRETE SEEAR RESISTANT...., "1;
Print["Vo= 0,20VEc bed = ¥, Ve, " kg"];
1f[Vc < Vmax, Print["Vmax more then Vc increase thickness"]]:
Print["..... CALULATE BOND AND PERIMETER....."]:
Print["g = ", nameu, u, " ksc"|;
Vmax

Print["Perimeter main steel need = v =", p, " cn ],'
L]

Print[UnderBar["SHOT SEAN"]]:
Print[TableForm[{{"STRIF", "Perimeter Require(cm)", "Using Perimeter(cm)"},

{"Middle", p, shotpMp }, { "Continucus", p, shotpMnc}, {"Discontinuous", p, shotpknd}}]]:
If [p » Max[shotpMp, shotpMnc, shotpMnd], Print["Perimeter main steel is less"]];
Print{UnderBar["LONG SPAN"]];

Print[TableForm[{{"STRIP", "Perimster Require(cm)", "Using Perimeter{cm}"},
{"Middle", p, longpMp}, [ "Continuous", p, longpMnc}, {"Discontinuous", p, longpMnd}}]]:

I1f[p » Max|[shotpMp, shotpMnc, shotp¥nd, longpMp, longpMnc, longpnd], Priat["Perimeter main steel is less"}];
Print[".....CALULATE LOAD ON BEAM....."];

Print[UnderBar["SHOT SEAR"]]:

w3
Print["Luad On Beam Of Continuous Strip = 2[-3—] = ", shotle, " kg/m"|;

LE
Print[“l.oad on Beam Of Discontinuecus Strip = [T] = ", shotld, " kgf'm"];

Print [UnderBar["LONG SPAN"]];

a5 3-m?
Print["Lnad On Beam Of Continuous Strip = 2[?( ; }J = ", longle, " kgfm“];
) WS 3-p?
Prlnt["l.uad On Beam Of Discontinuwous Strip = [T( 5 J] = ", longld, ” kg;‘m"l;
Print[""]];
Finished

inclined[{ptl_, ptZ }, thk J :=
Module[{},
islope = Apply{ArcTan, pt2 - ptl];
ilength = Sgrt[Dotipt?2 - ptl, pt2 - ptl]]:
inumber = Round[ilength / thk];
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Table]
Line]
{ptl +ixthk {Cos[islope], Sin[islope]},
ptl + thk {-Sinf[islope], Cos[islope]l}
+ {1+ 1] »thk {Cosl{islcope], Sinlislope]}l].,
{1, 0, inumber}]]

dash{{ptl , pt2 }, thk ] :=
Module[{},

islope = Apply[ArcTan, pt2 -ptl];

ilength = Sgqrt{Dot{pt2 - ptl, pt2 -ptl]]:

{Dashing{{0.02, 0.02}],

Line|
{ptl + thk {-Sin[islope] . Cos[islope]},
ptZ + thk {-Sin[islope], Cos[isleope]}}]1}1]

tEdge{{ptl_, pt2 }, thk , edgeCode ] :=
If [edgeCode = 0, {},
If[edgeCode = 1, dash[{ptl, pt2}, 0.5 thk],
If[edgeCode = 2, inclined[{ptl, pt2}, thk]]]]

graphicFPlan[tos_, slabwide , slablength ] :=
Module[{},
If[tos =1, vEdgecode = {1, 1}, If[tos = 2, vEdgecode = {2, 1}, If[tos = 3, vEdgecode = {2, 2},
If[tos = 4, vEdgecode = {2, 0}}11];
thk = Min[slabwide, slablength] / 20;
Show [Graphics({
Line[{{0, D}, {0, slablength}, {slabwide, slablength}, {slabwide, 0}, {0, 0}11],
tEdge [{{0, slablength}, {slabwide, slablength}}, thk, vEdgecode][1]]],
tEdge[{{slabwids, 0}, {0, 0}}, thk, vEdgecode[[2]]],
Text[ToString[slabwide) <> " m.", {slabwide/2, D}, {0, -1}],
Text[ToString[slablength] <> " m.", {0, slablength/2}, {-1, 01]},
AspectRatio + Automatic, PlotRange » All]]]

graphicPlan2[vEdgecode , slabwide , slablength ] :=
Module[ {},
thk = Min{slabwide, slablength] / 20;
Graphies[{
Line[{{0, 0}, {0, slablength}, {slabwide, slablength}, {slabwide, 0}, {D, 0}}],
tEdge[{{0, slablength}, {slabwide, slablength}}, thk, vEdgecede{[1]]],
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tEdge [ {{slabwlide, slablength}, {slabwide, 0}}, thk, vEdgecode[[2]]].,

tEdge [{{slakbwide, 0}, {0, 0}}, thk, vEdgecode[[3]]].

tEdge[{{0, 0}, {0, slaklength}}, thk, vEdgecode[[4]]].

Text|TeString[slabwide] <> " m.", {slabwide/2, 0}, {0, -1}],

Text[ToString[slablength] <> " m.", {0, slablength/2}, {-1, 0}1}.
AspectRatioc -+ Automatic, PlotRange —» All]]





