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(Design of One -Way Slabs) aulow w5 i 5o 85 o 323 -2.2

>¢udo>kgﬂx'x&;%x > UL.,.JL:;.“L’“ 3§ g 05 g3
wﬂ«,’g‘bggxﬂg %sf‘) 6‘,ML7MdJ‘QJ .,\.'Jj|&5)‘,} ;?)lg(Slabs)%;:.;aug..;x
5030
F50 iy 3 et 228 (B-B) 3 gu5d s3psl o a3 S (UK - D)
:Aj&g:}.:..{éjudllpwlgﬁljgww éj‘,l ;?jiazg(SIab)

L. =L-by=6000-300=15700 mm'= 570 cm =5.7 m.
SlrBSna
-6°gsJ|J°;JJ|éJ1-“L’“ Lgl;&gﬂhzjﬂ.s(Slab)QO;‘.’.&;:",.}...}j,;.s—(Lnl)
.63&‘)5:}}'5‘5&5}; :;5|:(Slab)g,‘$¢su;.gj;:—(L=6OOO mm)
. .6;ub,c.);l5’gwu|:—(bg=300 mm)
(Slab) 255 it 3 e 223 (A-A) 35,50 il g 5503 53 S (S - D)y
e gabee szl 2lsggmlou s Way
Ly =L —by=2400-200 = 2200 mm = 220 CIr.l =22 m.

gﬂf")ﬁ%ﬁ)x%
.da‘_ﬂﬁ;:ﬂlgﬂw gﬁl)d),l,\da(SIab)g;:éde:—(an)
-6-5@;'35;))';‘;3‘) 6)‘,1@3(81ab)¢$¢5u.§.;‘,;’5—(L:2400mm)
$302 38 45 - (b = 200 mm)

SO s 3 ¢ a:é.‘.‘ubsj..:.u‘j,g(Slab)L’;:;..%du.;.gx 3 oJL{,]&gn
Lot/ Lz 2.0) ol 28 « 3 Sl hg o 5 gyl 3 550 45135515
(S e 52 Jé}ﬁ)}]"ﬂﬁM&%xﬁjséjéjubﬂjjbdLﬁj'ﬁ.}b&jj)A.]
{Lnl/Ln2< S35 e ggva cud sﬁéﬁdjlé% (One-Way Slab)
.&g?.?f@bwﬁ.;é.g(Two-Way 'Slab)g“.%au.;..px 305, 5093 35 2.0)

12



: 355 domoe J 536 0Y g a3 (Slab) 255 i 50 5
Luflo=(57)/(22)=229>2.
 (Slabs) (535 it gy 3 30l 3 2905 (2 2520 NS B a5S Coned (L) sy 3
6o Way gl e g2 a5 w0 (One-Way Slab) (255 (it s5255) 52
ETH 2 Wn 3 (2 led Gl sl S alon (S elosl L WS

.$ 3 »> 4 (Continuous Beams)

JsS dlows g 5,Lsanldd 50 sy 2201
(Load Calculation on Slabs)
J@f’-"-'-,fgl ¢ 351 @5, anly 4 (Slabs) y250 i 5 aﬁéad&
uJ.IJM L cwlses ¢ aol (Slabs) g0 i o :u.mdw,.c :(ACI Code)
aJ(Jsx -2)s 5L (Slabs)M&x%ﬁjﬁ;l:m;)ﬂulﬁ(Thickness)
551y dsa gy o

Thickness of slab (hs) = Span/28 = L / 28 = 2400 /28 = 86 mm = 90 mm
(hs) =0.90 cm.

s (9cm)4.l@.ubwl.>w [ TS AP :@mﬂwbmw)yb

155 510l g2 dd el (Slab) (230 iy 3 2 o4 IS5 (AP ws )

(12 em = 120 mm) cwlsed o)L 455 it s 9 ¢ 55 Jsd (12 cm) sb 3
955 e daagHY L banld 250 i gy 5 sl sk

13



:(Dead Loads) a5,bs 0 (ol ols-A

bakald gy b .:Mwy 3-1
03302 s SIS 3 Xl f30 g3 = D)9 3 550 g 3
Wpi =8 xy=0.12 x 25 KN/m* = 3.00 KN/m?. .
(50 ez 23 (Y = 25 KNI) 55 gazr 50 SOU5 S 5058 505 4
-656:*“319%55(’[:!‘-;(5 =12cm = 120 mm) e e

)L&'du)jbéuwbb)uwjﬁJMbAJL;&Uwyb -2
)XWWJL‘AW: = d}b¢)jduwub¢]wﬂwyb
QJJ%;"’.“’%;]L"“"’@"M
Whpa =8 xv=0.02 x 22 KN/m* = 0.44 KN/m>.
(s 35l (1 = 22 KN/MY) 35 (oo Jls (o 3 S U008 S0 &
.dad‘,‘ijxjérlﬁdﬁ(?}:km)wwgu
Sbakelad gy b8 sanld g0 sy -3
ww&;:xwu@@;: = Qj;ui}:mtﬁd%;:éa&.;x;
Wps =8 x7=0.03 x 22 KN/m* = 0.66 KN/m?.
caleds 533 51 (7 = 22 KN/Y) 35 a5 3 %;J}w:ﬁgﬁ)ﬁﬁ
.dsdﬁ‘],,g%;‘,gg(f):km)
:)L{A.LA‘AJO})JM 59;"-5”"&9}33—4
T ull..m,»....l.; ?.szL&sb%sJL..a:,._-Ju" 23 = O)g e s.auw}.»a
Wps =8 xv=0.02 x 18 KN/m* = 0.36 KN/m?.
g> (v = 18 KN/m’) 335 2 JL—M Sy 3 uS Jsoo s R &
6:¢,~J,~érbu(6 20m)wwgwsr~b>&)lm3l

14



955 dslowe J 53 g Y &0 4c szs (Dead Loads) gL g0 b gouls s

Wp = Wpi+ Wp, + Wpst W1;4=3.00+0.44+0.66+0.36=4.46 KN/;nZ.
: (Live Load): ;Ledse b chs5-B
:‘*fis,S;J?Ss,SJLM Jbnaibedse sud pb)l psid S5

Wi = 5000 N/m? = 5.00 KN/m?. ’

& el gzl Gl s o) 5 slil Sl s Sl
e s g oS35 s i S o 3 (ASCEISEI 7
19550, S a3 bg s

Wyu=12Wp+1.6 W, =12x4.46+1.6x5.0=13.352 KN/m*
Wy = 13.4 KN/m?,

Méwwub,cgruoﬁ; UL""_]%““LM":“N R

S5 smr? S6 S e magabald 23 2 ¢ 45 U S p bt (Design Strip)

MWJ:eqxﬂg s3Il (Ultimate Factored Distributed loads) g 5,b .1.": P
i385

Wy =13.4 KN/m*x 1.0 m= 13.4 KN/m.

(Ultimate Factored Distributed loads) ‘_;Lél , u‘j‘*-.f. ML, & BT it 3

&5 50 g @L:ulbgv\-»;> AlA‘AJj;JJles‘;léjéﬁwj_b @L—Gﬂ

José S (U -4) & (Shear Forces) 45 Sl e 5l (Bending Moments)

-ﬁgﬁbwﬂ“#@“drlﬁlﬂ-’éﬂ&ﬁ
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J;lﬁjﬁ%?u;jly,py;pau@xa-2.2.2
358 Lo sl garess Lol LSS s e d gl Sbs Log s
955 1 J 3 g Y4 & yiad

B il g0 L;;L?JL@.U;:MW}JJ -1
oS | Ao 5 J g 53 g Y e 50 @Lauibd.u;.s
My=CnWoLd " '
=95Jr°)35g?3)x4:f
$igiags Lol SuS 6o o 2 -Mu
skt 2 2 - Wu
.6sglja?jléwbm g:sflﬁ"‘Ln
.gﬁfybgimdwjn:xb}l”&l:@;é:éﬁpw}n: -Cn
;&sltﬁjn‘(cm: 1/14) 0, 2155050 5 (Cou = 1/24) FINACIPEPRF
i (Co= V11 6565 2ol s 3. (Ca = 110) 0,550 2
érbuw,ad.nd,ijérbu(cm= 1/16) 5, 5551 gideio 5l sl
Jnagadawgiase olosll gn,Ss o)l gIGI 1 ols i s o5
| 1955 |
o)l Sl Sy -1
My = 2—14WU 2= i x 134 x (2.2)2 = 2.702 KN.m/m
o, %si‘ﬁ&;“r]-’ -2
M, = 1—14WU 2= 1—14 x 134 x (2.2)2 = 4.633 KN.m/m
:UL‘.‘J&”’J%‘&J'WJN -3
MBL=%WU L2=1—10x 13.4 x (2.2)2 = 6.486 KN.m/m

b)udejg%‘&.)";ﬁfjaﬁ —4
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Mg = 1—11WU 2= i x 13.4 x (2.2)2 = 5.896 KN.m/m
TN UPPREIVRINPEPTEER
1\/12:%6\7&/U L2:1i6x 13.4 x (2.2)? = 4.054 KN.m/m
co,ld jj&lxjﬂjlﬁ))) -6
Mc = %WU 2= 1—11 x 13.4 x (2.2)2 = 5.896 KN.m/m
sl 5 3 LD 05§30 ey s -
oS g abanl yas U0y 8 o 0¥ 3 g8 Slo 0
Vy=C, Wy Ly/2 " “
(S B Fona
w008 Lo gsd o 2 - VU
83k re - Wu
(83 5305] g gl L:,,.3|J:»:—Ln
.éﬁﬁb@mdw‘,ﬁ:xbjl”&l:@c&gadﬂ,‘adﬁ%?sbﬁ 5-Cy
w,n&é; 1.15) e,gé);%;&slg@m(q: 1.0) 5)Je 5l 5,005
Jx?ér%d-g(cv: 1.0) 0,Ld 5551 sidcio s 51 (Cy = 1.0) 0, (5, 4) i S]
Y g8 Lo o)l 50l P se Ao Sebw somrogs.6nS
1955190 J 03
:o)L,.,J;LSﬂL;}{o‘,J: -1
Voa=1LOWy L2 = 1.0x 134 x (22/2) = 14.74 KN/m
:bJL;.]éJ‘,J%F&JIwJJQ -2
Vise = LIS Wy L/2 = 115 x 13.4 x (2.2/2) = 16.95 KN/m
TS NIESP P IS PN
Vose = 1.0 Wy L= 1.0 134 x (22/2) = 14.74KN/m
syl 550! pidiie sl ar 33 4
Vie = 1LOWyL= 10x 134% (22/2) = 1474 KN/m

18



> $buw 5 ol (One-Way slabs) g5 i s 050550 03 -2.2.3

158y 59 5 Lot
S o saiyyl sl Vg eosbus o :Ss_g%gadq_i.;«.n
Lo (Pe=20 Mpa = 20 Nimir) leautny 555 %55 5L 539,53
S el i Siew s ijL-.QAw-—«S}—JLJ:M 3 3l g SRS
u, 3 g il EEREE s3] S 5 (f, = 420 MPa = 420 N/mm?)

aliodae pdsig ey
i
@
O O
— N
" —
T |l
© 06 0 0 o |-
1

b =1000

20

L tl.é.‘s)lulLa.é > (One-Way slab) o35 ik 00305 5 503: IS -5

d=h-Cover=120-20=100mm=10 cm
‘; Jsoss w;yb
. (Effective depth) tl.u Sl -d

2 (Thickness) wl_ac_.obt[_g_,)|° s 35 iy 3 -h
S5 $3lens (= 120mm = 12cm)

g 3z o3yl l b g kil U ki g s gl s S i SS'w - Cover
.%;?%SJJ,;%;)#}J;;»&,SL»(Z.O cm);a.;&b:.a%,ub(lj Cm)b%;):.‘;ﬁd:g

19



JsSlhocolun s gbus s o)l g0 is 5223

Hows Fod ptase QLo g8 ol p35 e 0

:ojli,]s&ﬂ,‘_g{.»j.]: -1
Mua = 2.702 KN.m/m

Mua = Muya /¢ =2.702 /0.90 = 3.00 KN.m/m = 3.0 x 10® N.mm/m.

_ Mua _ 2.702 x 10° _ .
Roa = 2baz = 0o x1000x 1002 0317 N/mm™= 0.30 MPa.

Roa = Maa /b d?= (3.0 x 10 /[1000 x (100)] = 0.30 N/mm?>.

p:i(l_ 1_2mRn)

fy

0.85frc  0.85x20

p:l(l— 1_2mRn)_;<1_\/1_2)(24.71)(0.317)
m f, 24.71 420

0 =0.00076,
p=(0.85F¢/£,) .[1 - (1 - 2Run / 0.85F)"7]
p=(0.85x20/420) .[1 - (1-2x03/0.85 x 20)2] = 0.0405 x 0.018
p=0.00076.
Asa=p bd=0.00072 x 1000 x 100 = 76 mm?*/m.
Anin = Pmin bh = 0.002 x 1000 x 120 = 240 mm?*/m.
a P paass colun ABly s gl s colin 20l pu s 213

3 58 (Auin = 240 mm’/m) o bus 6 20 5l "g;‘Kﬂdf}J
3 (i 303 (i S5 B 2 e (10 mm) 5 (Av) S J 30058 S5 &
ol o (Ap =3.14x (1074 = T8 mm?) 3 2 gscolun abis sloysc
P :%55 (SHIP) dn ¢ grmslne 720 53 (slab) 5255 i 503 &jmd,_{

No. of steel bars = AJ/Ap = 240/78 = 3.08 Nos/m =~ 3.0 Nos

20



S O (633 3 (S (SUIP) o (§ srwlows o 52 9 (slab) (S35 i 3
(ACI Code) > ahold salacls3S 0 5 38 0 o 5 55 2480 ) had . 5,8 s> o

808 WU 22 S35 5055 5 5d 505 o gy Y5 e s s
Apx1000 78x1000
- As 240

S =1000/3 =333 mm
Smax = 3h =3 x 120 = 360mm

Sinax = 450 mm

Smax = 380 (280/£;) — 2.5 Ce = 380 x [280/(2/3) x 420] — 2.5 x 20
Siax = 330 mm

Smax = 300 (280/£) = 300 x [280/(2/3) x 420] = 300 mm

. . . 2 2 .
o ylie 228 pln 39585 (=56 =5%x420): S 90,8 528 a
Fupye :bbwdjkﬁbmb&uyybw Jéﬁ.}ﬁ&“ - (Cc =20mm) 5l g3

S S = 300 M) i S5 g AL
55586 & 515 (10mm dia. @ 300 mm C/C) o, S5l g 045 S abba

=325 mm C/C.

:AJQJ%§|3«5JAJJ:-2
MUl =4.633 KN.m.
M1 = Muya /6 =4.633/0.90 = 5.15 KN.m/m = 5.15 x 10® N.mm/m.
Rui =My /b d?=(5.15 x 10%) /1000 x (100)*] = 0.515 N/mm?>.
R = Mui _ 4.633x 108
$bd?  0.9x1000x 1002

141 _ 2mRn
p—m<1 1 5 )

0.85fr,  0.85x 20

1
p=l(1— 1_2mRn): (1_ J1_2X24.71x0.515)
m fy 24.71 420

p=0.0013.
p=(0.850¢/£) .[1 - (1-2Ry /0.85F:)"]
p=(0.85x20/420) [1-(1-2x0.515/0.85 x 20)"?]

=0.545 N/mm?= 0.515 MPa.

21



p=0.0405x0.031 =10.0013.
Ay =pbd=0.0013 x 1000 x 100 = 130 mm?*/m.
Amin = Pmin bh = 0.002 x 1000 x 120 = 240 mm*/m

e 32 3 ot S B s e (10 mm) (Ab)gJ:ﬂjﬁg‘%x%
S5l s (Ap =314 x (10074 =78 mm?) 3 > ¢ g3 erlos oabails slis o
e ;%; (Strip)M&ng;axg(slab)%;édea &)imdg
FEJEWNPHER D TEpee.
No. of steel bars = AJ/Ay = 240/78 = 3.08 Nos/m ~ 4.0 Nos
S Ol 53 S (Sp) danss (g gos ot 72 2 85 (slab) (255 i 503 9
S5 sl e
4 s 58 (ACI Code) salold gohacloiS 0 5 38 o e 3 il 5 5151 et
88 Blcwd 28 Jsi padd 5 sd SKpaSlag s ads S
_ Apx1000 78X 1000
Ay 240
Siax = 1000/4 = 250mm
Siax = 3h =3 x 120 = 360mm
Siax = 450 mm
Smax = 380 (280/f,) — 2.5 Cc = 380 x [280/(2/3) x 420] — 2.5 x 20

Simax = 330 mm
Smax = 300 (280/f;) = 300 x 280/(2/3) x 420] =300 mm

w«gyuwdbjjéb (f _f—_X420)L;}J}J}0)}3W)}JM
asaid o shibu bl s e ;é,,aﬁqu (Cc =20mm) 4l g3 ki

S (Smax = 250 mm) coned 12 oS 55 3 s M1y iy 2y 5500
55566 a3 (10mm dia. @ 250 mm C/C) o) LJe Sl 5080 5 S abila

=325 mm C/C.

w2

Muygr = 6.486 KN.m/m
MnBL = MUBL /¢ =6.486/ 0.90=17.207 KN.m/m
MnBL =7.207 x 106 N.mm/m.

22



Rup. =M,p. /b d?= (7.207 x 106) /1000 x (100)2] =0.721 N/mm?.
R = Mua _ 6.486 x 10°
"7 pbd2 0.9 x 1000 X 1002

N . _ 2mRn
p—m<1 1 5 )

f. 420
== =24.71
0.85f7. 0.85x20

p=l (1 _ 1= ZmRn) _ 1 (1 B Jl _ 2X24.71x0.721)
m fy 24.71 420

0=0.00176.
p=(0.85F¢ /) .[1 - (1 - 2Rupr / 0.85F)'"]
0= (0.85x20/420) .[1-(1—2x0.721/0.85 x 20)"]
p =0.0405 x 0.0434 = 0.00176.
AL =p bd=0.00176 x 1000 x 100 = 175 mm?*/m.
Anmin = Pmin bh = 0.002 x 1000 x 120 = 240 mm*/m.
a PO paass colus 2Bl Pl s colun g 20l S s 21

=0.721 N/mm?>= 0.721 MPa.

Mﬁdﬁ@').j#(Ammzzél'o mmz/m)wl....né,i.abslégy -’é“ﬂ'ﬁdf}-‘
> b 5 58 b a gl Qb (S5 RS e e (10mm) $ iz
b S S 3la (8) Al 5 5538

A 1000 78x1000
=bX ==X =325 mm C/C.

Ag 240

s 3 e S e o (10 mm) > (Aw) (S J 0558 9502 ¢
Sols e (A= 314 x (10074 =78 mmd) 3 2 ¢ g3 colus sabaie sli
s S (Strip)méwbuﬂxg(sla‘t'))&;éa&xs &)imd,.{
TY I EWRPTIE ) PERve

No. of steel bars = A/Ay = 240/78 = 3.08 Nos/m = 4.'0 Nos

S Ol s 5 3 (S (Sp) dansd (g goms ot 2 05 (slab) (S35 ied 503 9
Sl

(s 5% (ACI Code) 2 abols solacloiS o 5 55 0 s 5 9o PCSHIENY
S Sl 28 st 50 5 SpaSlig 5y s Sud
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Apx1000 78X 1000
5= A, 240
Siax = 1000/4 = 250mm
Siax = 3h =3 x 120 = 360mm

Siax = 450 mm

Siax = 380 (280/f;) — 2.5 Cc =380 x [280/(2/3) x 420] — 2.5 x 20
Smax = 330 mm

Siax = 300 (280/f;) = 300 x [280/(2/3) x 420] =300 mm

Ws‘ybwdbﬂﬁb —(f ——f ——X420) L;fjjjﬁ)}ﬁjﬂ)}ab
b&yﬂbﬁb&abéyﬁgw— (Ce = 20mm) &55 ) had 51 g5 oo 5o
v*:?g{:swfrﬁﬁjl‘bwﬂ%ﬂﬁjﬁi-“‘—@@—bw
.S (Smax = 250 mm)
3585 s> s (10mm dia. @ 250 mm C/C) o)L;J‘LS.‘;ldf‘,J:ée\l,gQg

=325 mm C/C.

: DJL';J‘;)}JG%G&.’)‘IL;&:{))J —4
MUBR =5.896 KNm/m
Msr = Mugr /¢ = 5.896 / 0.90 = 6.551 KN.m/m
MnBR = 6551 X 106 N.mm/m.
Rusr = Musr / b d2 = (6.551 x 106) / [1000 x (100)2] = 0.655 N/mm?.

_ Mya _ 5.896x10° )
Roa= 3 = Tox 000w 100z~ 0655 N/mmr=0.655 MPa.

2mRy,
2 (1- i)

f. 420
m=—Y—-= =2471
0.85f/. 0.85x20

p=L(1- i _m>:;<1 _ Jl_M)zo_om
m fy 24.71 420

p=(0.850¢/£) .[1 - (1 - 2Rupr / 0.85F¢)"2]

0 =(0.85%20/420) .[1-(1—-2x0.655/0.85 x 20)"2]
p =0.0405 x 0.0393 = 0.0016.

Assr=pbd=0.0016 x 1000 x 100 = 159 mm*m

Anin = Pmin bh = 0.002 x 1000 x 120 = 240 mm 2
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4 PG paads el 2l i s colus g ol g s 210
553 (Auin = 240 mm*/m) cobus g Aol e 3 Sals g0
3ozt 3 e (3 k8 e e (10 mm) > (An) (S J 558 5505 42
$aluw s o (Ap =3.14 x (1074 =78 mm’) 3 2 greolun abis Sloe
P Cw 55; (Strip)mﬁéwbupxg(slab)géa&;ﬁ: A&JM@J
:J}ﬂ-‘;-:Jﬁe&s-UW-gM
No. of steel bars = A/Ap = 240/78 = 3.08 Nos/m = 4.0 Nos
OB 5 5 (S (SHIP) o g grsloe 7 52 4 (slab) (55 S s 9
~g§y¢5dG4ﬁdG
(s 3£ (ACI Code) sathols cahaclo3S 0 5 8 o 7n 5 gl 5485, 0o
:éﬁfﬁbg@@g;;ﬂ;&&ywﬁ,gi%ﬂxﬂ:S;;uu
g Apx1000 _ 78x1000
A 240
Smax = 1000/4 = 250mm
Smax = 3h =3 x 120 = 360mm
Smax =450 mm
Smax = 380 (280/f,) — 2.5 Cc = 380 x [280/(2/3) x 420] — 2.5 x 20
Smax =330 mm
Smax = 300 (280/f5) = 300 x [280/(2/3) x 420] = 300 mm
. s . . 2 2 .
wju.og:..:SyLz?w&;:ﬂy:—(fSZEfy:§x420):%;33}33.o”s}?:3)x¢;
3034 g idlous b i o (b ploes 3 Sai S84 - (Ce = 20mm) 5l g3
'JSLQ(SmaXZZSO mm)md";wf‘?‘“‘j}l“)u‘ﬂ“:’éwf‘ﬂf
B« s> (10mm dia. @ 250 mm C/C) 5, (Sl g0 3 S bl

=325 mm C/C.

35

H bJQﬁ')M - 5
My, = 4.054KN.m/m
M2 = My, /¢ = 4.054/ 0.90 = 4.504 KN.m/m = 4.5 x 0410° N.mm/m.
Ruy> = My / b d? = (4.504 x 10°) / [1000 x (100)2] = 0.450 N/mm?.

25



p=(0.85C¢/£) [1 - (1—2Ry/0.850)!"]

0 =(0.85x20/420) .[1-(1-2x0.450/0.85 x 20)"?]
p = 0.0405 x 0.027 = 0.0011.

Ag=pbd=0.0011x 1000 x 100 = 109 mm?/m.

Auin = Pmin bh = 0.002 x 1000 x 120 = 240 mm?/m.

(o3t 3 e (SS9 a8 e e (10 mm) 3 (An) (S J 558 5555 42
S3bas o (Ap = 3.14 x (10)74 =78 mm?) 5 gdeelus i slo e
P Cw :‘:}S (Strip)wéwbujuxaﬁ(slab)g:}du%ﬁ; Slaes oS
No. of steel bars = AJ/Ay = 240/78 = 3.08 Nos/m ~ 4.0 Nos
O ) > 5%55 (Strip)wéwbu,uxaﬁ(slab)g‘.&ﬁvgu;x:js
-55?-;6&4;’&5[;
(s~ 3 (ACI Code) saholb golac oS 0 5 S 0 s 5 ploun 3450 )l dos
$S S 2 S s padd 5 sed SpaSlag s ad s Sud)
_ Apx1000 78X 1000
Ay 240
Siax = 1000/4 = 250mm
Siax = 3h =3 x 120 = 360mm
Siax = 450 mm
Smax = 380 (280/f)) — 2.5 Cc = 380 x [280/(2/3) x 420] — 2.5 x 20
Siax = 330 mm
S = 300 (280/F,) = 300 x [280/(2/3) x 420] = 300 mm
s al e . 2 2 . T
S ¥y (=S =5 x420): S S5l s ay
(Stmax = 250 MM) caned o> oS 453 5 g Pl ) WV iy 5 50, g 3 024kb
SU
355 g4 g (10mm dia. @ 250 mm C/C) o, S5l 50405 S dbba

=325 mm C/C.

w2
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:o)l.?.]j)&ﬂxg.;w:—G
Muyc = 5.896 KN.m/m
Mic =Muc /¢ =5.896 /0.90 = 6.551 KN.m/m
M,c = 6.551 x 10° N.mm/m.
Ruc = Myc /b d*=(6.551 x 10%) / [1000 x (100)*] = 0.655 N/mm?,
p=(0.85F:/1f,) .[1-(1-2Ruc/0.850)"]
p=(0.85x20/420).[1-(1-2x0.655/0.85x20)"]
p=0.0405x 0.0393 = 0.016.
Asc=pbd=0.016 x 1000 x 100 = 1592 mm?/m.
Anmin = Pmin bh = 0.002 x 1000 x 120 = 240 mm*/m.

st e 08,0 S 5 o (10 ) > (A1) S 5358 555 4
$abt s (Ao =314 X (104 =78 M) 3 2 ¢ 3ol abas SLi s
P e ;%; (Strip)w&gwbwﬁxg(slab)g:éau%x: &)img;,.f
No. of steel bars = Ay/Ap = 240/78 = 3.08 Nos/m =~ 4.0 Nos
S 3L 5k 3 S (SHrip) s g smlows 0 0 (slab) (255 i 3 5
e
4 s 58 (ACI Code) salold gohacloiS 0 5 S 0 e 3 o 5 5151 et
S S (5255 J5i f53 55503 5058 5oy s e
_ Apx1000 78x1000
Ay 240
Smax = 1000/4 = 250mm
Smax = 3h =3 x 120 = 360mm
Smax = 450 mm
Smax = 380 (280/f;) — 2.5 Cc =380 x [280/(2/3) x 420] — 2.5 x 20
Simax = 330 mm
Smax = 300 (280/f5) = 300 x [280/(2/3) x 420] = 300 mm
e e . 2 2 . -
wgwwybwadijﬁé —(fgzgfyzgx420)‘5§yﬂjﬁ)ﬁf~)}au
sosaid g bl U i g ol puw s S0 S a - (Ce = 20mm) 5l g

S (S =250 M) o iz S 455 5 g el Yy i 5555

w2

=325 mm C/C.
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35564 s (10mm dia. @ 250 mm C/C) )L 85 50 3 abba

L:H‘j.ﬁj—jjlubt_‘a_al LLlaws S50 0 e g3 - T
:J 55 dewlows g5lseew (Shrinkage and Temperature)

3 (S s g gs—"“ o Wﬂ—.«ﬂ > (ACI Code) »
15.\;.9;“ 5 9 L?JD"J sl 2lal U Juliw (Shrinkage and Temperature)
=,.;J15‘~..~"yJJeg;Jﬂe4-l—~liw
Uit Shay 0B dna S boslin ol S poun in s gz oS
L 8 3 555 (6= 350 MPa) L (£, =300 MPa) (g cnslin e 8555
dﬁJré‘abb(PShT—Oooz)
s Shag 0l sy S boslin uls 5 im0 s 5602 S
2b4 (psur=0.0018) o)LJu.n s pgs(fy = 420 MPa) L}.M.«.ﬂjuﬁ %5‘9535,3
G
3 S s S &Qwu@ﬁ;y@%;);yjlg@gm;&)lm ’
A.Lo|%5:djs.giaaax;b$(450mm)dr..aL,ult,‘.:;b&oﬂxég sl
140 5 S ol ol e S 53 55 51 LB L ol s 50 i s
As,Sh.T; psh.tbh = 0.0018 x IOOO:X 120 =216 mm?. :
B a6 0l (S5 b e e (10mm) S iz ity 2 12

i S (& sl (S) kol 5 5938 03 $loes 558
_ Apx1000 78X 1000
Ay 216

it 3 (o N e e (10 mm) 5 (Ao) (S 558 5505 4

$aluwt s (Ap =3.14 x (1074 =78 mm?) 3 2 grcolun abis Slo e
(ACI :Mlé?b.chﬁf;jff‘cu;jsuw%;;pyjlgb@l 3:‘;5;'5
40,3 &L a3 (450 mm) 5! (5h=15x 120 = 600 mm) & el i 4 Code)

=361 mm C/C.

4 (360 mm) 535 3 S0 e 5 5l S35 5] pLEI s S Al 5o
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&)|M.é%5kgk$gdl$é%obw(10mm@360 mm C/C) 5l gmud Sab

SEYa el Pl s S (StHP) dand g goslons 0 0 o (slab) (55 it g2
:335|-\ng3-2
No. of steel bars = AJ/A, =216/78 =2.77 Nos/m = 3.0 Nos
;,Lé;’,ﬂzg): :%}S (Strip)ws;rwbm;.»xg(slab)%?.':.sau;..@,ﬁ:)s

.&5?.;565-4#&5[5
Jbr&éﬁ:&-ﬁ (7) 51(6) « 5) & ouawg;’-ébw'ﬂ*:e%'mww >

:4_’,))')|waa}f)xbgs,\s‘gjdﬁj}s%?bfc5—2.2.4
5 pes sl g oo 2y Y50 53,) 5 58 S5 5 (Slab) 55 i 5 2
o
GVa= Ve =0 (5 ) bd =0 (0.17F ) bd
:S;AJJL&A,‘;;J)",}@}
.o:a;%;:b,c&g”bu -V,
S5 Sl (079) 2 dbsﬁﬂééﬁv\cof—d)
(b=1000 mm)@‘g;:ub,c (Strip) del.m: (slab) 55 yid 52 3 -b

S $ okt s

oﬂ(f’c=20 MPa =20 N/mmz) cd}\.«ﬁjuﬁd)udﬂbwyﬁub —f,c
NIRZI

$3basd e (d =100 mm) 5 2 oatwjldbéM 3(slab) g5 i g s -d
iy

$34 5 ¢ 83 (OVa= OVe > Vi) g oS ¢ wodd 556 5 (ACI Code) 5

i 3213 Sl S U (S pl g 0l (S (slab) (55 i 3 S
oddnglie gkl g0 5 8 SLo e sa3e Plen Sl e dw pass
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s&slessco‘,s%;l.b,c ,Ja.c |a.$$-j‘,3%,‘,l.‘o,c 5 9550y ;ouwy.b
:jjj)|é??5éﬁubﬂ(VU:VUBL:16.95 KN)d@b}ﬁdbﬁdJ)jw

OVa= Ve =0 (0.17/F ) bd =0.75x (0.17v/20 ) 1000 x 100 = 57.02KN.
OVa = ¢Ve = 57.02KN >> 16.95 KN.

;ngwﬁdud&au%xa %gopoﬁ}b&%;b’ﬂuj@x >
.éb@j%é.ﬁlgﬁéﬁjﬁ&;‘!bfﬁ :Abldjg&g,&%fb:%
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L-m(ie H 0 e (qurs) ¢ §Y 5 e ey

0INEZ (Wi/01e7) ? oLNgZ (wifoler)

L L J L J
® OINSZ (wi/0ler) ® 0INSZ (wi/0ler) ® OINSZ (Wi/0iev)
® OLNEZ (Wi/0le¥)

0EL 09
w =
#€)
' ooee 007 144 (o4 0022 a0z [1[oy44 a0z
0/9 wwpgzewWwWo| 9/9 wwpgzewwol 9/0 wwoszEWwWol 9/9 wwogzewWwWo|
L] L] L] L] k] v L] W L] v L] LA L] L]
? n [} ] 4 n [} [ ] o n [ ] 2 o ] L]
A rﬂm WA o= A rsﬂﬂ_ rﬂ_.._._ o6 = 7,
9/9 wuwppsewwgl 9/9 wwposewwol 9/9 wwpogewwol
9/9 wwpgzewwg| 9/9 wwpgzeWWQL 0/9 wwpgz@wwg| 0/0 wwooEgwwol
[SALEES

NOILO3S LNINIOYOINIZd dvis



€€

g - 5" ¢ H 50 per® (qugs) et S

09 \n..m

oLl

0761
WWEZZE = 7

0sel B 01t 0INIL (wi/olsz)
wweelg = o ipg
0INZI (W1/019eT obbl 5 un.z

0lll

(144 00z 007 002 00ze (D[4 00ze o0t
2/2 wwpszewwolL 3/ wwgszewwol 9/2 wwgszewwol 3/9 wwoszewwp|
" ) : ' " ) 5
| orr=g 41 or=5/1| | ovr=5/ l#l orr=5/1 | | =g/l ‘—1. 5-& =g/ =]
. ¥ L J L B ) k] L] w L L] L] L] o L]
T._ﬂ B / [ 1 a2 \ a | // a4 L 1 \ 4 [ 3 / a a2 a l/ ] |
I | I |
ss=r1 _51!_.1 =T T m | oas=r1 I _ o=/ [ =Ll I
2/9 wwpogewwp| 2/9 wwoogewwol 2/9 wwpogewwo|
9/0 wWwpgzewwol 9/ wwogzewwol 9/9 wWwpgzewwo| 9/9 wwopgewwol
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Sraf AT DTl 0L e | 000 | o € FEgT| 0 ) 9
(U0 Frv == J%Q_w} Co ooy |fngre oz . cere o ;
\JJJ&;QS%JSA&%QMJ%Q«N%J 89'9) | ¥'1LTC
4 c
gl ¢ o — o) TS b1z | SCL ger’e o1 v
—ma 0 J‘%Qae)ﬂ}i\mJ A«.nnmJ o
3 191°L99 L0T €TT'E (08 €
(uoL 9¢'9) Av (ww o) ¢ s
¢ MO et &P ¢ e it P 00 | IPSTOES | L0OT €95T 01 z
00°09€°9 | L19°0 | 06'LOE01 0l [4%2] 801 06L (021 1
(0] 6 8 L 9 S 4 € 4 1
(ur) (u)
. .. =< 1< (wrur) () () (wrur) ey
i o | el ® (P) XU | 6ot (D ®)
< céce - céce '3 Juasralalans| <
e | RO e | 56| e
(8) (el ﬂs . ’ . ﬂ.» st
) sal n‘jﬂnmr ¢ n.‘jj.n«r Sisaeals *
¢ mad e(0A easo T2

£ ErE( B H 0o (quis) < D a9 T H —had qad tEDA ermee o
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(Beam Design) awsbws 13l 3-2.3

:);h\.:.;d]lp?ﬂ%gwbm d{b:%j‘,.ﬁ&g{»}hﬁ DJQJWW:)QLS’;

L,=L-b,=6000-300=5700 mm=5.7 m.
=%§Jr"))5%;33)3-;4:f

PP IE R PRSTIC

.o:«,glngS’;-L=6000mm

3025 3 swlal s -bg=300mm

5%5-3"“"93' e)L;J)LS‘:g::«3}5@?&3}.‘;@%4});5’;‘;‘,.\3(&53;%
@Lu&gjlg;jlbuéjlg o)l{,])lg%;l.‘iﬂ alsla (slab) douwj.a sl 3l
‘&ﬁdl‘;puéﬁu‘i”“;&d}i“bégsjﬁédyi% @'J-J{-g'-\eg&ﬁ
el sl s Al ) slab) (555 iy sl 5308 30l 35 3550 5
(Tributary width = 2.4 m)&a@@»;};,g@:&,c@béjlg UH’L"‘&,SJL?
S5 Ssbens

J;CA?}JJ)L:’.}MLMU)QGJ 231
:(Dead Loads) &5,bs 0 b cals-A

Dbakaldd 33 g5 it g 2 - 1
3, Xk pbmlsanbd 50 i s = Sbakeldies g0 g s

Pl
Wp1 = Wps x Tributary width = 4.46 KN/m’x 2.4 m = 10.704 KN/m.
7 bwbmbddwwy > (Wps = 4.46 KN/mZ)LJJ}.aMéd‘J)x%

~d°u’4ﬁgzs"t~g:5ﬂf 3,38 524 m),l L
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bl gyy s s 38 2

sX ol ,os bl L S Jss iy = babeldyysdes s 3l
Woa = (hy—hy) x bx y = (040 — 0.12) x 0.20 x 25 = 1.40 KN/m.

$3 (=25 KN) 035 oz 5oy SO 3 S U5 53 505242

baleldd s sdos 3653
‘;L—..MJXWL‘;L“’)LJ-?JX JI)Jy)'F&LﬁJ = Jbakaldd gy pmds s j3l8's
d))g"-""
Wos = [(hy —he) x 2 +b] x & x 7 = [(0.40 = 0.12) x 2 +0.20] x.0.02 x 18
Wps =0.30 KN/m.

Fedo 3 5l (y=18 KN/m3)&j)¢-?°‘ e s s s (S Us0,58 55,504
idbdﬁJf;ﬁQe(Sﬁcm)ww
:)ﬁ@dbﬁJﬁQé»ﬂ%uM(Dead Loads)jsjjlgjf U sels

Wp=Wpi+ Wpy + W[;g =10.704 +1.40 + 0.30=12.404 KN/m.”

: (Live Load) ;LedsLigass-B
1 S (8 slaws (5000 N/m? = 5.00 KN/m?) Feaa) 50,1 5055 ] 5 52
S X 3 ] s s ) galB 5= b el 318
ST
Wi = Wy x Tributary width = 5000 N/m? x 2.4 m= 12.00 KN/m.
& sl § o) ezl o/ 5 0, ez slab L s G ol s
22 26 el %ﬁ?gﬂ5}3))L;'5°ﬂ}J}:t3g:;§[’Lj"j 3, %5 (ASCE/SEI7)

15550y a3l g s
Wy=12Wp+ 1.6 We=12x12.404+ 1.6 x 12 =34.128 KN/m
Wy = 34.10 KN/m.
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L;}L@a (Ultimate Factored Distributed loads) L,l.:l Lo albd a8

(Bendlnguﬁ.w,.o dLﬂ.’U'LJ‘;)u\J;J dm‘dy))b&u;jdywﬂ
:é;é,ﬂJ:”ér|)§Q:w»$aﬁ (Shear Forces) ¢ 53 5L ,¢ 5| Moments)
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DESIGN STRIP

SECODARY BEAMS
TRIBUTARY WIDTH

SECODARY _BEAMS

GIRDERS (MAIN BEAMS)

z"|"ou-rz" |"n

|-o

oor

e | s s

50

Scalel

5700
6000

R

5700
6000

5700
6000

P
o s e

ozl

cambad 5l MW Sl gyl el s S -9
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sl o sy sakaldd 55,0 5058 gﬁ,b;MLgaJJgLS’: 232
IS lam 558 Lo
33 SLo sl bl SauSs a8 sakaldd 55,k iy s saliia s
$uYa e 58 ol sl e ss Sloslb g S s Sl 55l ST
:wﬁ-’ergJJe

s 5 g g0 oloull S S a0yl 5508
:¢#S|%@13%Jﬁ,,é&.uﬂ;wy slslbsuS s
My = C,, Wy Ln? ‘ ” .
=L:55Jy°)35%;13)x“;‘
$igiage DLl SuS 6ot o 2 -Mu
skt 2 2 -Wu
.d:g|3:?3|§wbm%§lja—Ln
.éﬁfjfbgudwjn:xbﬂ”&:l:@;é:éﬁywya -Cn
;&iwﬁ}‘(cmzl/m Ugggl,dﬁ);‘(cmzl/z@ o)l g 050 5
in (€= 111) 55 6 el a5 3. (G = 1/10) 6, 550
usrl-’“-'w;"di :.géjﬁé&g(@n: 1/16) o,Ld 551 gizeio 5 50l
Jsa g s i gmne o sLosl b sb,Ss 03ld sl 5l 5SSl i s o 5
| 955 |
:ojl,?.l;&ﬂ‘;}{.n}h -1
My =Wy L2 =—x 34.10 X (5.77 = 4620 KN.m
:b)g‘;‘j‘z;}{ﬂ").ﬁ 2
M) ==WyL?==x34.10 (5.77=79.14 KN.m
:o)@éjj%c&len -3
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Mt :1—10wU L2 =1—10x 34.10 x (5.7 = 110.80 KN.m
:bjgéjjj‘;%‘&:“ﬁjﬁﬁ -4
Mg = iWU 2= 1—11 x 34.10 x (5.7* = 100.72 KN.m
)b by e sl qagas 5
M = =Wy 2= % x 34.10 % (5.7 = 69.24 KN.m
:b)L;Jjj&S'Wj“ﬂJJJ -6
Mc = ﬁWU L2= 1—11x 34.10 x (5.7)*= 100.72 KN.m

s o 5 58 5L 0 g8

oS | a5 J 50, 3 Y g B Sl e
Vi =C, Wy Ly2 ‘ "
=L:55Jy°)35%;33)x‘:f
B oo 2 2 -V
83k o 2 - Wo
.d:Jb;?ﬂéqu{lj:-Ln
JSL,&@MAJW‘,A > ls sl 555l ;@;éaﬁﬂpdﬁgbﬁ >-Cy
:;(C;,= 1.15) ejgéjgﬁg&:lw,fm(cﬁ 1.0) o, de 5l g0 5) 3 rS
Sl (= 10) o) 3801 i3 (€= 10) 5l g0 oS5l g5
g ¢Sl S i i Sebw samro g0 S s
v;l-&gJ}ngﬁ
:c)t.';.l:l.islg;ﬁf‘,h -1
Vur=1.0 Wy L2=1.0x3410x (21) =97.19 KN
:ejgd))%c&l&ﬁp: -2
Vs =115 Wy L2 = 115 x 3410 x (37) = 111.763 KN
:o)l.;Jé)‘,Jg.};lSﬂ%;«wa; -3
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VUBR—lowUL—10x3410x( ) 97.19 KN
.o)LJ”&;:l ,...ow"’ jlw).bb -4
Vue = 1.0 Wy L= 3410x( ) 97.19 KN

WIS g gl s S s 0, 29,385 -233

3w Sy @co:u.iﬂﬂljw’ﬂgwwy&?a J@é:ﬂéﬁu

S,k (P, = 26 Mpa = 20 N/mm?) &lasis U 63L4J§4l>‘,.al.m.w Y5
(fy = 420 MPa = édbudw :wiu.ou....ﬁybw 35l g S
ugjjgd.uﬂm&‘jfl,\_,tmjldw@Ia.a.n@l..a,csjl‘,ﬂu@ON/mm)

STEN
d=h-Cover =400 - 40 =360 mm = 36 cm
ol gea s pud pange Sl SuS s o)ld 9,8y

955 J 3 g Y

:b)gs&ﬁldfﬂé—l

MUA =46.20 KN.m

_ Mya _ 4620x10° _
R“A_¢bd2 09 200 % (3602 1.981 N/mm-*= 1.980 MPa.

2mR
-——(1- [1-==

i
=3 = =24.71
0.85frc  0.85x 20

p=l(1— 1_2mRn):;<1_\/1_2x24.71X1.980)
m £y 24.71 420

p =0.00503.
p=(0.850¢/£) [1 - (1—2Roa/ 0.85F0)"2]

= (0.85%20/420) .[1 - (1-2x 1.980/0.85 x 20)"2] = 0.00503.
Asa = p byd =0.00503 x 200 x 360 = 362 mm?.

Amin = Pmin bwd = ‘/chwd bd— 720 X200x360 240 mm?.
4fy
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&I,mﬂwwy@&ggéuw@wﬁe ;&Jldf}.la.‘;gﬁ- Is

5o s,sue«:t;wu}uw;ﬂ' m' > S ankada ay w@yb‘w
355 5B g S aalin jLose by s o Lo Sl it 3
(o 3237+ 25k (14 mm) 3 Sl 50,08 S iy g o Sankie ol

nd?  3.14x(14)?

Ap=—=—""—"—=153 mm’.
4 4

e S S5l s s s St Lo o4y

A 362
No. of Steel bars = —2 = =2.4 Nos. =3 Nos
Ap 15

As=3x 153 =459 mm>.
S sbasb b (3N 14) S 08 Salba

3550 il Feadd Sl LY s Sashis Slocay
a=Aqfy/(0.85fc.b) = (459 x 420)/(0.85 x 20 x 200) = 56.7 mm
c=a/p=56.7/0.85=66.71 mm.
&=1(0.003) x (d- ¢) /c =(0.003 / 66.71) x (360 —66.71) =0.013 > 0.005
=>¢=09
OM, =0.9 x 459 x 420 x (360 — 66.71/2)/ 1000000
oM, =56.67 KN.m > M, = 46.20 KN.m

a)L:,J ‘_;:.l:.ud;b,c :)g@:%gca}&a.\;f}%j &Luwww)y:
b:&MM;'b;JMJMﬂWUJJJ.;J‘mW

ol 2l pdds -2

> i gloss s goranl o Jashio (dsy -T)alsgpd 210

3 (093] (b1, b2) v 3 () o6 250 5 3 STy (b) 2.0 (i il
Srd cad p2 S 55§ e
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« (b= T-Beam Span/4)ej|x|413x¢J‘,lS-; @,l);ﬂlﬁ’dﬁ—T; - (by)

¢ 450, aed 5l [by = Tributary wid.th= (.Ll +L2)/i] b 2 3 Sl - (b)

s o 453 5 s 5 st 095 2(03 = by + 16 h)
bi=6/4=15m. '

b, = Tributary width = 2.4 m.
b3=020+16x0.12=2.12 m.

A 28 (b= 15 m)cwd o S 455 9y 5153 550
($3g a3l sl sl dxla.ud;La,c :éd&wd.)ﬂu@;”u

b = Effective Flange Width =1.50 m

- *
1 4=0.12m
| ¥

d=0.36m
S

+ *
be= 0.20m

.ula.u).;mngf;gd&z_lz

Songe oSl b G S s o 2 eie] Sl g i) iy
:),mjwrcfc RS s oz aldges g k"5~:(MU] =79.21 KN.m)
s s aosa,leg3ly S L Sn Kbl asa 28
il.o.» I (Depth of éompression Zone) fLw S )L,“: > bm 0 (Neutral.Axis)
soln sl o) ) i st 3 o) w8 535 181
=Jgﬁ|)wﬂ4-.345-|34-gujyu§%éf~w

A= Mp  My/d  79.21x10°/0.9
. =

= = =647 mm?.
09df, 09dfy 0.9x360x420
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(Depth of 2l (g,Lid 2 b ot 50 (Neutral AxiS) | g Jlad ol 3 sl
1955 |y ﬁl.u ,] Compression Zone)

Asfy 647 X 420
a= — = = 11lmm
0.85f'cb  0.85x20x 1500

C=11/0.85 = 13 mm < d;= 120 mm
:twjlg.f}{ggg;gﬁlf: ‘_;xla.a.odt.a,c 3 s b a4 aSles
(a:m=1mmﬁgdjum§w¢AAa565u¢@y;btpalhféw:uﬁuu
$rz S S din gopmcad s (M) 25l 555 Ty cad (OMn) 251 5513
Wﬁéwu"-‘ &lﬂ-“‘@l’éﬁ-’)e@JJWJwﬁf 5% (M > My)
3l oS e loro 3 4 le:.a.oé..la....m :Mdbﬁ)gls":é baslg)
oo L0 5 380, o Jlad 12 Sl goa 50 58 (OMy <My g 285
6)W‘9Aébjb L;lajl.;d.,(WeborStem) aa.S.wded aaxslb
33l oS dmslons 3 kg galalle (453-T) :M;Loﬁ)gls’:é il
955 0 pur pslna J53 g ¥4y 05l 00

M, =0.85 fc a.b (d - g) =0.85x 20 x 120 x 1500 x (360 - @)

M, =7650000 N.mm = 7.65 KN.m.

C=a/p;=120/0.85 = 141mm.

£:=(0.003) x (d- ¢) /c = (0.003 / 141) x (360 — 141) = 0.005

= $=09

dM, = 0.9 x 7.65 = 6.885 KN.m < M,; = 79.21 KN.
:)g@:)ijﬁ@oﬂow}b&}b}#b: ’u{ Al a
MJM&L&ﬁ)QGJ}J 6)""""""33‘%;5’”&“‘ %s.xb.uu.:[..aj.c
32 Jled o)Ll ‘_;xl:.a.ou.aLa).c Du-{u-*“-‘gs’ S s e u.al:.u

wJﬁérL‘-’u"ﬁJW@”u’

My:  79.21x10°
$bd?  0.9x1500x (360)2

p——(l— 1—%)

fy

=0.45 N/mm?= (.45 MPa.

Rnl =
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0.85f7.  0.85x20

:l<1_ 1_2mRn>:;<1_\/1_2x24.71xo.45)20.0011.
m ty 24.71 420

0= (0850 /) [1 - (1 - 2Rua / 0.8580)'7]
D= (0.85x20/420) .[1 - (1 -2 x 0.45 / 0.85 x 20)] = 0.0011.
Agq=pbd=0.0011x 1500 x 360 = 594 mm?’.

Jfe

1.4 1.4
Anmin = Pmin byd =—=—b,d > —b,d= —— x 200 x 360 = 240 mm’.
4fy fy 420

39 pyass colus gl gaol sl s Sarbinn o colus gl
S b Saskin Jlocay Swdd (A = Apin =594 mm’) co buw ploun

3 A3 (14mm) b gl 5SS ay g5 5 Sashio Lo 5 Ssba

Mdfséjw dwwcw}a S
Ab=“TdZ=M=153mm2.
S S 5ln ot s Sashaie Lo s ag
No. of Steel barSZIZ—S;:% =3.9 Nos.~4Nos. 24N 14

A,=4x 153 =612 mm.
S EBagobun (AN 14) S a8 S akbla

:”)‘)U);%g.lﬁé.guki.ogb,c)g@;

a=A.f,/ (0.85F.b) = (612 x 420)/(0.85 x 20 x 1500) = 10.08 mm.
c=a/Bi=10.08/0.85=11.86 mm.

£=(0.003) x (d- ¢) /c = (0.003 / 11.86) x (360 — 11.86) = 0.088 > 0.005
=$=09

OM, = 0.9 x 612 x 420 x (360 — 10.08/2)

oM, = 82.115 KN.m > M, = 79.21 KN.m

o, dxla.udbj.c ;)glf:%g‘e_,.io.\.:f}g:; &buwbmw)ya
.o;&pwubbjloagw)uﬂwwl;ﬁgﬂww
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:bjgd);%s&}lebb—:;
MBL: 110.89 KN.m.

R _ Mugr _ 110.89 x 10°
1BL T bd2  0.9x 200 x (360)2

1(q1_ _ 2MRy
p—m<1 1 5 )

_fy 420
0.85f7;  0.85X 20

ng(l _h _m>:;(1 _ Jl_w)zo,om
m fy 24.71 420

p=(0.85F/ ) [1 - (1—2Rus/0.850)"]
p=(0.85%20/420) [1 - (1 -2x4.754/0.85 x 20)2] = 0.0136.
AL = p byd = 0.0136 x 200 x 360 = 979 mm?.

Jf 1.4 1.4
Anin = Pmin bwd = e byd > —byd= — x 200 x 360 = 240 mm?>.
4fy fy 420

ML aY s fin go G S 3 Saskie Lo a (SOl gpda 20

5030 coln gl g ool gl s S i by ¢ ol plie
35 i g5 S aalie ook i) e s o g 3o
(o 52 35 < 35k3 (22 mm) s P RS s gs > S ashie gl e

=4.754 N/mm?= 4.754 MPa.

=24.71

g sl ool
Ab=anz=M=380mm2.
2SS ol ol ple s Sashais Slocay
No. of Steel bars = Az—?“ = % =2.6 Nos. = 3 Nos

= A, =3 x 380 = 1140 mm>.
355w (B3N 22) S a8 Sdlba
3550 g3l Fead) Sl LY s Saabie Slo e ay
a=Auf,/ (0.85Fc.b) = (1140 x 420)/(0.85 x 20 x 200) = 141 mm

c=a/p=141/0.85= 166 mm.
&=(0.003) x (d- ¢) /c=(0.003 / 166) x (360 — 166) = 0.0035 < 0.005
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$=0.48 + 83 & = 0.48 + 83 x 0.0035= 0.8
$M, = 0.8 x 1140 x 420 x (360 — 141/2)/ 1000000 = 110.89 KN.m
¢M, =M, = 110.89 KN.m

o, a;*l"a"@bf"’ﬁ@’cﬁ‘°J‘L°'\3§J;«;‘*l:flzf‘*ﬁur‘“t’”d"“’)x°
a3ab ghos azbaiio 5lo3 Juo s 05 o s ] 3 5l d oo

:b)gé);g%c&|wjbé—4

Mgr = 100.81 KN.m.
Rone = Mygr _ 100.81 x10°
"R $bd2  0.9x200x (360)2

(1— 1—%>
fy

f, 420
=—2 = =24.71
0.85fr.  0.85x20

p=i(1— 1_2mRn>:;(1_Jl_2x24.71x4.321):0'0121'
m «/ fy 24.71 420

p=(0.850c /) .[1 - (1—2Rya/ 0.85)"]
p=(0.85x20/420) [1-(1-2x4321/0.85 x 20)"?] = 0.0121.
Asr = p byd=0.0121 x 200 x 360 = 871 mm?.

f . .
Amin = pin bad =S byd > =2 byd = —= x 200 x 360 = 240 mm?
4, £ 420

= 4.754 N/mm?®= 4.321 MPa.

p:

glr

a3 i g S s Saskie Slo e a Slam i s

5o i colas b g i ;a;;l > wnhaio ay cols flon
355 5B g g S e Lo se by un i) Lot flon g 3l
(o 323 (7 < 55k (22 mm) b gl 5SS ay glo 3 Sashie slo

S e
Ay= “sz - 2r) X4(22)2 = 380 mm?.
S S 3l e Pl s S aslae Sl
No. of Steel bars = AZ—? = % =2.3 Nos. = 3 Nos
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= A.=3x 380 = 1140 mm>,
98B Bobuw (B3N22) S a8 Saba

3558 fe0 g3l Fradd b L5 Y5 Sasbie SLo o
a=Aqfy/(0.85fc.b) = (1140 x 420)/(0.85 x 20 x 200) = 141 mm
c=a/p=141/0.85 =166 mm.
&=(0.003) x (d- ¢) /c =(0.003 / 166) x (360 — 166) = 0.0035 < 0.005
$¢=0.48+83 &=0.48+83x0.0035=0.8
OM, =0.8 x 1140 x 420 x (360 — 141/2)/ 1000000
®M; = 110.89 KN.m > M, = 100.81 KN.m

o, @b.u&u,c:)glf:@corﬂaﬁ;éﬁbuwww,y;

FFINPUPPREITEEL

@la.udl.a,c:@aamgly & ankaie (s - T)@ijuals
3 (b3)3) (b1, bo) v 5 (0) 2,6 (230 5 5 Sy (b) 28 il 2500
D P 2153 Ty - (b). gk cnd S S 455 5y
[b2'= Tr'ibutary aJ‘.w 2 S au.a.\a)b 5 - (by) « (b= T-Beam Span / 4) 3/ %!
Fresd 353 Y3 2 (b3 ¥bw+ 16 hy) « a5, ol width = (L, + L,)/2]
g hd a2 S a5

bi=6/4=15m.
b, = Tributary width = 2.4 m.
b;=020+16x0.12=2.12 m.

&;‘Juﬁg?,ﬁu’ sb=1.5m)cwd J> Sas> 5 ped )0 5
.%g:&gjﬁjaj.ggzgjl.\slﬂ slulJ Jv.l:.udb,c :év&wdxﬂu@ﬁbb
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0 = Effective Flange Width =1.50 m

»
1 Ye=0.12
f §.. ml
d=0.36 m
L g
+—
by =0.20m

.ulajn)gtfaéxl)r;;mg:‘}&i—B

wiage bl b S § 58 o D podisl (S sy setis i
JJWJL&BH‘.;‘:’« wo.\.é"; < o)L;J‘:;: >y c'%gb(MUQ =69.31 KN.m)
sl s ealapdls S b S s bl wisa 23l
tLéJ | (Depth of éompression Zone) @Lw S )L..J > bm y(Neutral.Axis)
seobus oo S Sl b Sloe s o o)l g0 s Sy
=5\;ﬁ|)u~34:eﬂlﬂw|ﬁ%‘lﬁ)ﬁgém

My Myp/d 6931x10°/0.9
T09dfy  0.9dfy  0.9x360x420

b LS 5 b cond o (Neutral Axis) g Jlad ot s ]

=566 mm>.

1955 Ao tl.u | (Depth of Compression Zone)

Asfy 566 x 420

== =9.32 mm
0.85f'cb  0.85x20x 1500

= (C=9.32/0.85=11 mm <d;= 120 mm.
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tLo.a)hS}LwJ_QLS; @l:aud:l.a,c 338 sk a5l lues
63L_~Mﬂu_nl_ma;°_ouw}_;;btu)|:@<_ewauy_k_u:
s doﬂms (Mu)ﬁjljj§|v\ﬁﬁ}\-ﬁﬁ3(¢Mn) 35! 54k8 (a = dr = 120mm)
“ u—*l‘-“@u’f‘ 208 e Jld o2 S sh (OMa 2 M) g2 oS < 58
by oo Lo sashis oloe 385 S diba sl g Jecnd s Sasl
sy e Sl 5o 5 55 (M < M) S ] S el 5
4 5L 55 (Web or Stem) YR SPEY mwl.b;@la.udab,c 3 3
>y grbie (J53-T) sashaie Slose 385 S ablbagslgeandn Sis

955 0y fbelonn J53 5 ¥y 050 (633 sl (g8 s s

M, =085 Fcab(d—5)=0.85x20x 120 x 1500 x (360 - =°)
2

=7650000 N.mm = 7.65 KN.m.
C=2a/B,=120/0.85 = 141mm.
£=(0.003) x (d- ¢) /c =(0.003 / 141) x (360 — 141) =0.005
=¢=09
dM; =0.9 x 7.65 =6.885 KN.m < M, = 69.31 KN.

UQB"UWJL’é,&@co}.io.,\:é’}&&}b,bul,: :L; Al o
M:M@Laﬁ);@:y 6)““3*;;@@&‘-’ dxk.udal.a,c
s ol ahie Sl s S a2 S alow 13 ay b

i S g o M 3l

R, = Muz _ 69.31x 10°
"7 obd2  0.9x 1500 X (360)2

2MmRy,
o3 (i- -5

f, 420
m=——-= =24.71
0.85fr.  0.85x20

p=i(1— 1_2mRn>=;<1_\/1_2x24.71x0.396>=0.0010'
m fy 24.71 420

p=(0.85F¢ /£) [1 - (1—2Ru/0.85F0)"]

=0.396 N/mm*= 0.396 MPa.
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p=(0.85x20/420) .[1 - (1 -2 x 0396 / 0.85 x 20)2] = 0.0010.
Agp=pbd=0.0010x 1500 x 360 = 540 mm?.

Auin = P bwdz%bwd > %bwdz = X200 x 360 = 240 min”,
&cl)mﬂww,ﬁd»;:émdbﬁu PUPEREVERCE
:y‘éaxgb&wu;y@ép|ﬁglsé@ﬁ‘ wuybw
55 S gl S asaie Lo i e (Ag = 540 M) cr Los plo
No B (14 mm) L) gl SO5uS Gbw gb 2 S ashiie gloe

o oS (6 3wt ool 3 2 FYUCRIC
nd®  3.14x(14)
4

=153 mm?.
Mdfjdjwwyw :dfula.udu,cu

No. of Steel bars =As1 540 _353 Nos. =4 Nos. =

b
4N 14= A=4x 153 =612 mm>.

385 BB b (4N 14) S 38 Sabla

;ﬁbljjg‘?gxﬂaﬁula.bgl.b,@g@:

a= AL,/ (0.85F:.b) = (612 x 420)/(0.85 x 20 x 1500) = 10.08 mm.
c=a/p=10.08/0.85=11.86 mm.
£=(0.003) x (d- ¢) /c = (0.003 / 11.86) x (360 — 11.86) = 0.088 > 0.005
=§=09
OM, =0.9x 612 x 420 x (360 — 10.08/2)
oM, = 82.115 KN.m > M, = 69.31 KN.m

oJL,?J dxlu.adal.a,c :ﬂ@:@;bﬂb.\ﬁ}‘; Abbuwbud.a)ya
o3ab gis azbain o163 J s ;45 s e o3 sl dlons

Ab:

:b)gjj&|%3—6

Mc=100.81 KN.m.
Myc 100.81 x10°
Ry = =

Sha = Tax 00k ey~ 4754 N/mn’ = 4.321 MPa.
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0.85frc  0.85x 20

1(y_ [; _2mRec\_ 1 (. [, 2x2471x4321
P= (1 1 fy ) 24.71(1 \/1 420 )

p=0.0121.
p=(0.858¢/£) [1 - (1 —2Ruc/ 0.858)"]

p=(0.85x20/420) [1-(1-2x4.321/0.85x20)"2] = 0.0121.
Ay = p byd =0.0121 x 200 x 360 = 871 mm>.

Auin = Prin bud = Jf’_c e ﬂ byd = ﬂ x 200 x 360 =240 mm>.

Mﬂwwﬁ&xﬁ ufula_u&u,cm ”l.{alwuua-l:
Fegdpasdeolas s g hol siyls Sashion  coluw sl 2
?.5§65@:65é@gbﬁdﬁ@mdwL—-Afl:u‘c_aém:gl:h‘ga
(o 232 253 (22 mm) b 5l S5aS gl oo Sashaie glo s
S gals (o los

:udyﬁdju,w.i‘,sbw;éuhbgstbﬁg
No. of Steel bars = 2S8R = 871 _ 5 3 \jos. ~ 3 Nos
Ap 380
= A,=3x380=1140 mm?.

356w BN22) S 3l S abba

:Jﬁaﬁ;ajbl%ssmdjs@,l.&buwﬂ;gu&gwﬁg
a=A.f,/ (0.85Fc.b) = (1140 x 420)/(0.85 x 20 x 200) = 141 mm
c=a/p=141/0.85= 166 mm.
£=(0.003) x (d- ¢) /c = (0.003 / 166) x (360 — 166) = 0.0035 < 0.005
$=0.48+83 &=0.48 +83x0.0035=0.8
oM, =0.8 x 1140 x 420 x (360 — 141/2)/ 1000000
oM, = 110.89 KN.m > M, = 100.81 KN.m
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o,k u.al:.ud.;b,c ﬁjewﬁtﬁcbﬁbﬁ}‘; Alabuwlamw)_’g.)
038b piooanlato glod Jo; &5 oo (ol 23 s A s

s e S5 S B g5 s Seluglidnnlss 7

3 colw P ,SJ,.\.;SdGA.;dG.:‘;bLM S
Y JJ Lbas (10%) seoluw 5ilbus oY 5b ,JLa: (Longitudinal Steel bars)
;@uwu};uw,@.\;d&gdﬁ;Q;ous;)u;sgwlé;d}s;
S

A’s=0.1A,=0.1x612=61 mm’.
b (12 mm) e)L?J,JGWﬁJ,\.:SdGA#&G ;‘;mh@uﬁaﬁéﬁd

o S S gl o fnns 53 5 }“:,“JL:;[’L:."*;’JL;‘.?‘%&JJJ

nd?  3.14x(12)% _

Ap =" 231X 3 2
b 2N10mm) 5, b S5 b a b s Seoluglide ¢

4GS Golens ot 2 e S
As=2x130=260 mm>> 0.1 A;=0.1 x 612 =61 mm>.

sl S 99,38 5 5154 958 Sloe 3234
}:J{JJ&J °)L.?JWL"“L5J“|JJMJ}5@&JG bfj)égwﬁgwjl d

¢V, >V,
Vn:Vc+Vs
:A.'JJ.)
0.75) (& « $3 ur2 RSP ORI o)L?.JWL:u 288 200 0
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ol b dhaly ag 258 5 2 02058 o0 maslis Jlwp 38 VG
ST
38 glosaale olg s oo oanbd 3 -Vy
Ala.ﬂljgjy),éggwﬂ:éco:o,EL;Lz;,cmjLﬁ.o;la.uba\g,p:ﬁLS: - Ve
‘ . . i

Ve=2y/Fe by d=017/F ¢ by d=0.17 x v20 x 200 x 360

V. =54738.94 N= 54.8KN.
dn gl abasly iy (550338 Pl Sloe b Sl 55l gt -V

6,5‘.L¢M|jujyjydu.\ﬂ>@< o:o,ﬁ@wﬁ
_Avfyd

S
S

=¢5J3-°):5g:§-"f.
e Lo s o 3953 S SosiSopag U gl Sloe s - A,
ORI
(g3 glin Pl s Swdwdusa -fy
.o:tu:)l;dhé Gak.a.oGaLo,c 3,38 s -d
sabobirs 5 9SS b gl oloes-S
b e danl s ey 8 Sy Y 358 J S (Vi) &S0l hes

V=Vy-Ve=Vulg- V.

S s Sl (Y LI S b sl Slose s

P Loy S sl Sedbgsa pogs (VoS8 0 a8 -1
0B Lo 2 b Fedd ) e Lz lus S antiw b0 o
(s Spha S K8

g3 (Vo033 ()2 by.d) r»g)ié,‘(%wmwc)éﬁ.«s_z
Lao,..odb (600 mm) 4 (d/2)s Al.ab&ﬂéa,ybwdbfc :L:;db-
G cand iz S35 51 (24in)
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ool fon 5 plm GLoms 3 55 (53 (Vo> 033 (F)'2 byud) gy S 3
Sk sz S48 5l (127) s 5 Je (300 mm) 51 (S < d/4)
%;;mdwbm:u,&:jfgg,@gbﬁngj;(VU><I)Vc) L:54,.:..3.1\5-4
:Q??SI.\ﬂJ,g%;.\s‘ﬂg
23905055 Pbum s Ry )l gl olo e Jér-’édfﬂ‘*ﬁ
k) Pl S0 3 Frn sl (ACK Code) 3. g8l s 5l5e0 S oy i 5b 5
8 Sobw '@w%ﬁﬁﬂ}ﬂ} @-3:5545&'@#%;{%;]%3(10 mm) L (#3) >

Sl sy o Ll lus pbun 5)¥5 5 S (Stirrup) S 4
:S.SJJ':J'BA’.L;

Ay > (o) by.S/(16 £))
A, > (b,S)/(3f,)

3B Sos s s Jlos 3l e o Sobiay sode 5205
955 dawlons J g3 0¥ g1y 54 (Shear)

: o)l,;.]c&:sldfjl > -1
@@&'ijﬁdﬁwﬂdﬂ o2 2 S Sl s pd &
. 3(Vua =97.271 KN)UsgL;,J;é,; i
Ve=0.17,/F by d=0.17 x vZ0 x 200 x 360 = 54738.94 N= 54 8KN
‘p
% =0.75x0.5x 54.8=20.55 KN <Vy=97.271 KN.
S Sanbhio slos a3l Sl pwlbw 3 jbuw Sloe posan)
> °)L?J (Stil’m‘l')s)&ﬁjfkeﬁ&:“ g“;L‘bJ'; 2808 °)L..-Ju,5-’ 3;3 catsb

:%;ul:.b?sua,;%);@;%;md&ﬁ;(ACICode) > S kS
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oS 453 a3 (#3) 2 Ao (10 mm) 3 o, (Stirrups) Sesss' b gl Sl
o, (Sti“ups)&%gliﬁuﬁcﬂgéu’f‘>r”fyﬁ=¢;§J3:345‘:;r~94w1=3
S b Lo somty (2 S e (a3 e o (10 mim)
el g3l 5 S cnsling il say 5 3 Slo 8 35l Y053 S (Stirrups)

d? . 2
A=2x =) BEE 157 e
$orS Jaty daulyay (Stirrups)&;jfgé,a@b,cox 32 slos
42 55§l

V=V, —-V,=97.271 -54.8 =42.471 KN.
0.33 \/ch by d =0.33 x V20 x 200 x 360 = 106257.94 N = 106.26 KN.
Vs=42.471 KN<0.33 \/f'. b, d=106.26 KN.
> (Space) dholi e 5 (Stirrups)&:j.fl,gjsléwgl.b,c :&lé:dy
3o A< (300 mm) @Al 5l (d/2 = 3602 = 180 mm) glas 3¢ s, Jlad
U sl oo 545, e Sk (S = 180 mm) @B@}é%b:
:éﬁl%ﬁé&.ﬂljdﬁJ)ﬁ)}é@.ﬁ‘jé (Space) A.alééz.o,: (Stirrupsj&:js’

_ Ayfyd  157x420x 360
Vs 42471

35 a8t fa S P grn Sed it s (ACT s by 5
353 (S =180 mm) akoli s 5 (Stirmups) S b gl sl 2

Sk dolr 02 a0 SsaaS s 5l o8 Slos Il s 2 5] o]
SASNR S B L8 5 o2 oAbl
a5 (OVa < Vi) g3 2 &S sles o alow o g5 (BVa2 Vi) g2 a8

=559 mm.

s 9w Wb Loo s gl

Avlyd _ 157x420X360 _ 131080 N = 131.88 KN.
S 180

Ve=0.17/f", by d=0.17 x V20 x 200 x 360 = 54738.94 N=54.80 KN .
Vo =113.88 +54.80 = 131.935 KN = ¢V, = 0.75 x 113.935 = 98.95 KN.

Vi=V,+ V= V=
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Vi =98.95 KN>V,=97.271 KN.

s sl i e 3 plS 5 S5l b s o055

558 g plog s gulia g Slo g o plpalel A
.e:@:wa..“bu(Stirrups)

:o)gé);dgs&slesa—Z
Khodadold bt mro 25 Seud o Kl mss
33 (Vom = 1L KN)s 3 5lo 8 5 5% o2 28
Ve=0.17y/F7; by d =0.17 x V20 x 200 x 360 = 54738.94 N= 54.8KN
‘P
%20.75)(0.5)(54.8:20.55 KN <Vy=111.611 KN.
w0l Sanbie Jloe a3 Sud pwbw s e Sloe 2osas)l
e > ) (SHTUDS) K338 L plom o2 3500 ol g3 90 2 51
Sl :%;M%;Lb,wﬁ);lf;%gwd%;:q}i;(ACI Code) 5. Sl ks
ay b oS 5> b (#3) b e o (10 mm) > L] (Stirrups) S8 b gl
(10 5,L (Stirrups) Swsss' b gl Gl 308 550 e g8 dsad Sl
(Stirrups) o338 b o Sl 20500 (2 55 G (S03) ab 0 Jamm)
o buw gddé:d,%;;w;u»&g,ul#gjﬁ%gbﬁ 3oL Y5053 é

S §3ls
szzx“szzzx BUXAD"_ |67 e,
NSV PPe (Stirrups)&:}s‘ge.ﬂg‘.b,cax :@o}edbjsm
4SS5l g5

Vi=V,-V.=111.611-54.8=56.811 KN.
0.33 /f’c by d=0.33 x v/20 x 200 x 360 = 106257.94 N = 106.26 KN.
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Vi=56.811 KN<0.33 /f'. by, d=106.26 KN.
> (Space) A.Lplé‘cu; (Stirrups) K33 b gl Sl sabel g5 2

S 4 # < (300 mm) (..bb 5l (d/2 = 360/2 = 180 mm) u.al.o...; :iu.'i)‘qllaé
U sl Slose 54K laes Lg,Jw: (S = 180 mm) wu@;g%u;
:éél%ﬁ@'jﬁJﬁ)}é@Mj > (Space) A.LaUéLoJS (Stirrups) S ;S

S— Ayfyd  157x420x 360
Vs 56811

=418 mm.

35 sS e G2 S P ad gom Fad st s (ACD s Ly 5
. 35k3 (S =180 mm) A.Lalé‘c;.n; (Stirrups) S L pbew slo s
ooy >~r~.ff3’g5~33~‘1-°533| 258 Lo Il 2 500l ol
SIS KB B Lo 65 o 2kl
a$ (Vo< Vi) g éﬁa\fﬂa;@:w@bm‘,héj (6Va,>Vy) 6}""‘5
(s wS Al los s el
Ayfyd  157x420x 360
s 180
Ve=0.17/f"; by d = 0.17 x V20 x 200 x 360 = 54738.94 N=54.80 KN .
V.= 131.88+ 54.80 = 186.68 KN = ¢V, = 0.75 x 186.68 = 140.01 KN.
V,=140.01 KN >V, =111.611 KN.

Vo=Vi+ V= V=

= 131880 N =131.88 KN.

Jbs ol &Mdb,c :);@:ga&sldfﬂﬁ 5g;’°)”"°"\"§fw"
P8 sl Lo s ghilpyn B Slos 6sd o 2l deld
.e:emwbu(Stirrups)
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‘°)L.}']L5).9J%‘&3|Ls“ﬁ355 -3
S KLl by o 28 Suosd o Sl passs
53(Vusr = 97271 KN)s 3 Lo e g5 o
Ve=0.17,/f"; by d =0.17 x v20 x 200 x 360 = 54738.94 N= 54.8KN
‘5
dVe
- - 0.75 x 0.5 x 54.8 =20.55 KN < Vy=97.271 KN.
6Gémgbﬁ%)é@°@dww :Qléw%‘s:»b,c%gon.;ﬁj
> o,k (Stirrups) SasS b plam Sl s g3 5 Lyl a
3 S anbie Slose 4 3 s e dd sxdsé 3 (ACT Code) . Sk e
r.f«&&-,k.‘é(# 3) L e e (10 mm) 3 o)L (Stirrups) SasiS' L 5lems Sl s
;b (Stirrups) S S L sl ol 3 P S S Splag b
SsS b Jlog s0may (2 S b (No) b e e (10 mm)
@&lé)i}j}é;wguﬁév\sbjﬁ'ﬂjﬁgbﬁ 30 Y505 u{ (Stirrups)

2 2
AV=2X%=2xw=157mm2.

o5 alasl 5 4 (Stirrups)&;js"tﬁe..ﬂgw,cax :@oﬁdbﬁm
S S sln g5
V=V, - V.=97.271 -54.8 =42.471 KN.
0.33 \/fTCbW d=0.33x/20x 200 x 360 = 106257.94 N = 106.26 KN.
V,=42.471 KN<0.33 \/f'. by, d=106.26 KN.
> (Space) ahols s 5 (Stirrups)&.o;js’lwsl.&wg‘atbﬁ sl g3l 5
S 9« (300 mm) PAL 5l (d/2 = 360/2 = 180 mm) @Lw :tl.é.‘JJI ulb;s
bl plo 5 3laes (ks (S = 180 mm) dholi oS 5 5l
:S'S?F?S'J\.s.;vhdb.u'jdﬁb‘yjjé@&j > (Space) AL;L:"C;»; (Stirrups‘)&.o:js’
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_Ayfyd  157x420x 360

= =559 mm.
Vs 42471

35350 sk 22 S e gody el i 5€ 5 (ACT) 208 Lo 5
. 35k3 (S =180 mm) “l"ué'“";" (Stir.rups)&;jflijsbwq';l.b,c
oo, J%J"bg:;{gﬁ"\?'“sbjl °}3L"$"L"bfc<_$lb?'°);g:£ 9950 s
SASUR B 55 L8 58 oo ikl
w5 OVa < Vi) g3 Sz &S sles o alon o g5 (OVa2 Vi) g2 a8
(FaS Bl Lo s gl

Ayfyd
Vo= Vot Ve V, = =0 = T8 131880 N = 131 88 KN,
Ve=0.17,/f". by d = 0.17 x V20 x 200 x 360 = 54738.94 N=54.80 KN .
V, = 131.88 +54.80 = 131.935 KN = ¢V, = 0.75 x 131.935=98.95 KN.

V,=98.95 KN>V,=97.271 KN.

S ol dxla.a.»u.aLa,c :),;lfsdf Sl g0 4 :@a,ﬂcwfsw

$5eSL gb Lo s gl Slos Gsd o e deld
.e:@:,aa,wbm(Stlrrups)

:b)gjj&.?l‘x\;;dﬁjl s&ﬁ'w)bb -4
=0.17,/f'¢ by d = 0.17 x V20 x 200 x 360 = 54738.94 N= 54.8KN

% =0.75x0.5x54.8=20.55 KN <Vy=97.271 KN.

“:!dl"'é I..,@Lbﬁﬁjglfbgudwbw;QBW&L\';};@“@J
o> ) (Simups) SassS b gl A0 3500 105 5 2SS
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o3 Sashie Slo e a3 s swdd iyt 3 (ACI Code) 3. S k3
ujbrfw)b(#b L'a',;‘.o%,l.»(lotmm) :'o)L;J (Stirrups) w33 b e
(10 »,LJ (Stirrups) ‘-{-“;L'J-‘L’Wg;’t-"f‘ Sy deJJ*’“«.sSrL’
(Stirrups) Sos38 Lo L8 20500 (2 55 G (S50 b 0 o mm)
colus g&lé:dﬁéﬁijﬁgmﬁaﬁjﬁgwf 3oL Y5053 é

2 65 55l
Ay=2x oy 3XADT_ ey
vV 4 .
o5 alasl 5 4 (Stirrups)&:jflﬁ'@dg‘atbjcox :@n_,ad»to,cw
g G $ oo S

Vo=V, — V. =97.271 - 54.8 =42.471 KN.
0.33 /¢ by d =0.33 x v20 x 200 x 360 = 106257.94 N = 106.26 KN.
V,=42.471 KN <0.33 /f'. by d = 106.26 KN.
> (Space) akols i 5 (Stirrups) SwssS' b gl slo,e sasl 34 5
$34 (300 mm) @b 5| (2 = 3602 = 180 mm) e aiw)igw
bl ol 3 0 10n 5,k (S = 180 mm) boli iz 8 S 5,055
:éﬁl%@@ljﬁjy)ﬁg.w > (Space) ALaLéé;.c,? (Stirrupsi&:jf

_ Avfyd 157 x420x360
Vs 42471

25050k ad 52 S P ped g3a Fodd fiisé 3 (ACD 2 Ly >
. 3.5k3 (S = 180 mm) A.Louéko;li (Stir}ups)&;gs’ti,;uwguﬁ

Db dolr 02 s o SaaaS 35l 08 glo s Il s 2 5] s
SIS KB 5B Lo 65 o ekl
4 5 (OVa < Vi) g3 52 &S sles o alow o g5 (BVa 2 Vi) g2 a8
3 hS Al los s el

=559 mm.

Avlyd _ 157x420%360 _ 131800 N = 131.88 KN.
S 180

Ve=0.17,/F¢ by d =0.17 x v/20 x 200 x 360 = 54738.94 N=54.80 KN .

Vo=V +V.=> V=
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Va=131.88+54.80 = 131.935 KN = ¢V, =0.75 x 131.935 = 98.95 KN.
Va=98.95 KN>V,=97.271 KN.

o sl i A 85 S e s 555
PSSl gl oloe s gulyn g Slos (sd o olpadeld
“ A e L>m (Stirrups)
w5 8 (Sl 5 551 52 (Stirrups) aﬂ:ﬁgg@gbﬁ%}ébwﬂg&)x
(Ly/4 = JIJ}:J)'A#&X@J#}J‘}J:JJ‘&SWW > szb:;égba,;
2= oS ot mlss 5 65 a0 515 o ST00/4 = 1425 mm)
Lobew slose gisj.\?s B & sl S Jlssysl 570012 = 2850 mm)
“ ‘ :&g:,:Sa.,a.bmJj,;%gJﬂg(Stirrups)a.’a;.a;jf

g;g‘ﬁb«sf:-“\-: -1

:AJ‘_";))J%
Vur = (Vua x 1.221)/2.646 = (97.271 x 1.221)/2.646= 44.89 KN.
@&,&
V.= 0.17\/f_’C by d=0.17 x v/20 x 200 x 360 = 54738.94 N= 54.80 KN.

% =0.75x 0.5 x 54.8 =20.55 KN < Vi, = 44.89 KN.

2 2
AV=2X%=2X 3XAY” _ 57 mm2.

S5 Job s abaul 5 4 (Stirrups) SwsiS' b Sl 0 3 2058 Jlo s ar
4 S (S ole
Vi=V,-V,=4489-548=-991 KN <0
o daz> Joad 5 (Stirrups)d,&:jflﬁgléw@b,cédbgg:g,J
sl g3l 508 b 0 b Aol ol (1210) L 5l (300 mm) 5 5
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L’;erga.gGOO mm) » (Space) a.LaLéé.’m,‘J (Stirrups)&.a;j.S’LuJB%..«%;Lb,c
S Js

kgl 0 sn o NsaaS 35l 08 Slo s I s 2 53] sl
SASUIK B 55 L 65 o ikl
a5 OV < VW) g5 2 S sl o3 oo bl g g5 (OVa 2 Vi) g2 a5
(FaS Bl Lo s gl
Avfyd _ 157 x 420 360

Vo=Vi+ V.= V= =79128 N=79.13 KN.
S 300

=0.17,/f'¢ by d = 0.17 x V20 x 200 x 360 = 54738.94 N = 54.80 KN .
Va=79.13 + 54.80 = 133.93 KN = ¢V, = 0.75 x 2133.93 = 100.45 KN.
V, = 100.45 KN >V, = 44.89 KN,

Jbs ol dal:.n.odLa,c :);@:ga&sldf,h,j :@a}.‘a.\ﬁ’;w
P8 sl Lo s gl Slos ssd o 2l dld
83 72 s o (Stirrups)

436 5) o
Vuz = (VL x 1.629)/3.054 = (111.611 x 1.629)/3.054 = 59.533 KN.
Ve=0.17,/F"¢ by d=0.17 x v/20 x 200 x 360 = 54738.94 N=54.80 KN.

e~ 0.75% 0.5 x 54.8 =20.55 KN < Vu=59.533 KN.

2
BMXAO _ 57 m2,

A=2x=2x
S5 Job s abaul 5 4 (Stirrups) SwsiS' b Sl 0 s 2058 Jlo s are
4GS S5l
Vi=V,—V,=59.533 - 54.8=4.733 KN
dl.n:w‘}m.]‘,.a (Stirrups) 4 5S35 L mdbﬁédbd:u}a

54J.A|6>AJ‘3) 6,5@[>~ébs\l.abe\.;yu| (12 in) L 5/ (300 mm) 5 e
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L’;erga.gGOO mm) » (Space) a.LaLéé.’m,‘J (Stirrups)&.a;j.S’LuJB%..«%;Lb,c
S Js

b dolr 02 s o SsaaS s 5l 058 Slo s Il s 2 5] !
SASUIK B 55 L 65 o ikl
a5 OV < VW) g5 2 S sl o3 oo bl g g5 (OVa 2 Vi) g2 a5
(FaS Bl Lo s gl
Avfyd _ 157 x 420 360

Vo=Vi+ V.= V= =79128 N=79.13 KN.
S 300

Ve=0.17/f"; by d = 0.17 x V20 x 200 x 360 = 54738.94 N=54.80 KN .
Va=79.13 + 54.80 = 133.93 KN = ¢V, = 0.75 x 2133.93 = 100.45 KN.
V, = 100.45 KN >V, = 59.533 KN.

Jbs ol dal:.n.odLa,c :);@:ga&sldf,h,j :@a}.‘a.\ﬁ’;w
P8 sl Lo s gl Slos ssd o 2l dld
83 72 s o (Stirrups)

355 $B a5 (300 mm) 5 2o s 3453 oo 5o (Stirrups) & K3 b e
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(Design of Columns) awwlow &L 5 -3

a sl Jolan,b 555 i ol 55538 @*&ﬂ’ué’r‘ g L u—‘L‘

&;.éﬁaﬁaj)ju&“l)ggnagjlwaxg & pplag waybls Seolp

éau;wa.@aum;w: S Qxb.,«e,)w@w ‘P

éSlender) S5 L (Long) ::MIA.: Py JJ.BMMW L L;JLJ‘-;?MAJMJL?

d 5 g2 e 3 (Buckling) o b el o °)L.?]g5° S e rs Bh S sl

DS oslas b5l o el s s L 2y Sl sl 54k g

S s 500NS 502 e ¥ 3]

2,0 s S 2 L %;ng(C()mPaCt)gﬁﬂﬁ-" L (Short) -1
Frbsbdsagr s S Blag Y (s S s S pa s s s b 2L
4354 (Buckling) o bud¢ﬂ,|y§au ajgwwjlfjb:
6,5Jyujfbuémbm,|ojbwun

33 958 )0 S e 3 (S L qgl,.g(Compact)S}AﬂJ;.oLi(Short) g:5,,\.‘J-2
) JE NI UV i POPH :.%g?..:.fc.‘élj%g.uﬂwy G;Loui LJG-\J;
(Buckling) gl bl 545 & 5 by 865 5005 o) el
St Sl S s oy

S 24y ox.;‘j.;.bajlwl:m > 7« (Slender columns) WL’ %;3@:4_5,3-3
L ‘?{LﬁJjg|DQ%;MHJJ‘%‘$¢W5&£|(Buckling) dbu...d

w@—ﬂ 'ﬁﬁlcﬂ,fm‘;‘*—ﬂ'"

b Vb (1) h g0 S 5855 5 dlsyngs s ghbems i b pls
Jlis gl sy (2). (Longitudinal) 3loes (058 516 4 515 5 S 53,
. (Transverse)buws (K54S g > wsb,
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(Longitudinal §buw 53958 SCsaS oo & s gjazﬂl o L,US‘,E
Sl oyl B e sl s g5l s m ;2 s g b wL s Reinforcement)
J;jjvd;l’ 3900k s b b s o)l shet 2 5k 3-(a)

(bx&b%;xb_bqbfc :ngb 3) o)l.“..]d.....a :‘,.;‘;.el::‘,,gl,'g;—(c)

2573 5 bl s e 63958 (SsS gkt Jilie L slad s
e 13 S G g 610 5 55 b ol g o bl g 935k 25ms 0
o 5:3,56§33.\.56G4.»6L;G§3;,3|~ b@ﬂ,bfdjw&jls
Ll s Sl sl s c.iﬁ.o.»b » ~ (Longitudinal Reinforcing bars )
LYsbs JLG-“J.{.gJuﬁ > 0l (K5 S g ddem i L) Il s s
S8 L (Tie) JsS sl b g s ploems S05aS bbay s5 S 52l 4
333l b 5Y5b 2 b (058 it Bl Lol s e g2 o
S 5573 2o SO )L SASIS B3 gl 5050 Bl S
ol g b sl s a0 laer . 8 (g pibe 433 (Buckling) o b 2o >g9,b
> g b (2l 2 e (O3S gt Jilie L) Jad 2 s iy ol
$gsd Fodd 5ol S 20 Ju IS5l b lads s b pbs e )l
J“u-“bwﬂu\*“gmb@b Jb@“ddfgﬁrug’wd-’v&
-é;:ﬁJ—wx)NmeMxJﬁ%erw:&:%-féw
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e b @Lw (s L L L;’L’ujf (Tied Columns) e b L u-’L’uJ;‘ 1
6badbé3:)3|~ L;@ﬂ,l’@uddgygﬂ 3 3S(ACI 318) SR
($agsilpanlia gaan s s KB J s mle s S gl o3¥,8 SsuS
Lﬁﬁj{;ébb ggj.SJ,,.JuS‘,L.;A.; S;jizjjl wirag i b plbsw s oSSl
b 2l 3 (b e g5 8wsS' L 50 5 5o sl8s) Abols i 5 (Ties) 5 sSwa3S
b 2 JP Al g gl 508 b B s dsaedbiag 5oyl

SIS 0 b s o )53 S oo ol 0
Lﬂ%sfl,;m%;;.:.uli%gfl,;dj.;,:é:(SpiralCOIumns) wbgl—lﬁ]ﬁgﬂ 2
‘;35:))‘4.3 L;Gd,b 2 @y%}b&juwépéjﬁb: I
2L 20bu sy 5. g8 Jon oy S Sl 0395 SOsuS S sl
33 gl Ll (SmeSon 3 (P 50 3 i b 2b3) e 3 s b
&‘sﬁwﬁmﬁ-@}%&‘?& L 59@51@3;;5 *LLW@M
asa (Pitch) [,bemwdjjgﬁby)wudfé:mé‘}.@dab u;g&:-
Blope odsbsss s fwl 2bo $bawdsy s ool
;;;stuj;,;é;@‘o;&,um@;wb u.aL.» :A.:.....Ad:..wb gb°~da-5
o b 2o 3 S b obs S Juis sl yay o S5
Oy 6;815Mﬁ|y|w&bdjﬂ:ymdjgﬂ:@ C S35 p
Jﬁ.ﬂéjxlnﬁ“,.ago_,ﬁw,} a.al:.ugl.a,c(Splral Columns) (= L %gl:géljg
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Longitudinal

s

Transverse

Bar (Tie)

S

; II/Tic Spacing=s

9b

[ |

|
| Column Gross
Area, z\,

Fh2E gl

A

ca-l._n‘__-‘.nhi‘

#) 3 ﬁf’”

3 - Dimensional View

L..‘.‘;.:q\l;;:- 3D

Side View

b ol

Column Cross-Section

Lo aSolond s b o 5l 51 g8 17

3 — Dimensional View

Transverse

Bar (Spiral)

Spiral Pitch=s

Longitudinal Bar

1

VVVVVVY

Area, Ag

Column
Shell

Column Gross

Spiral —f4 [ G I

Longitudinal
Bars Area=Ag

D. = Diameter of
Core (Outer 1o
Outer of Spiral)

BT PN

Side View

Column Cross—Section

"~ Dg=Diameter
of Column
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oo b g5.»L.:(Compact)Q;‘;S‘J...,« L (Short) (g dﬂyu.{:gyﬂd:m
3""“"“"-’)3""’ 5J)GJ§N‘\-‘6J'}‘JL‘ 6;5@':&-»3 35 G5 S s ST
$orS J g g pdllas 5 (S s
:(Columns Axial Compression Capacity) cus b S JL.....V 3 g b b
@&ﬂ:cﬁé)ﬁ%g)ué%g)j:w&;wk{@QJMAJ;(ACIMS):
oS s o a5 J 5 53
OP, =0 a [0.85F¢ (Ag— Ay) + Aufy]

s
<z S 2 (NsaSend B3 )l s L b kg lid S w0
(0= 07005, stz byl ags 251 (6= 065) b i b by J 53

3 b g 58 o)lid Jlw gy s s b s P
Lk Jp s e g SopSend bacySalloe g asl s -a
S s (0=085) ;L) s b ladsas 55 (6= 0.80) 1) s
.dswqubﬁmd.b,cg,;:quwtﬁgglg:—Ag
3958 SOsaS SB gl s gy %3'% b@U’ -‘w L @b > -Aq
“ gpls
so b o dd g5 5l 53 50Y 3555 3 (978 L S oo Jilis
ch PRI SV Y Sl L 3 (S o]
(S b g5
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éjﬁwsﬁ(ACI);a)L;J‘,&ulﬂxlﬁ:—&l

(ACI Code Provisions for Columns)
:(Column Reinforcement Ratio) cuwud (sdudumw 3 siw U 5L 3 ()

Pe=Ast/ Ay
:4.3'.]3

83 e (e 3 i b 2 Py
cobus gl K0S b a g Sonsla b b Soba-Ad

.d:wwdcwg;@@wﬁaq:wgﬁgs—Ag
" ‘ ;55"““'] 3-*“ o ::;(ACI) >
1% < p, < 8%)
031603 () 5 ¢ g5 a0 S 4 43S I3 (7 L e asb 3 5 S(ACT)

. ’ '.u\”uuﬁ 35S a5 o (5%)
ﬁgﬂw@%)ﬁ'qb@%)b 3(po) &'M'é&ﬁ%—“t’wﬂbe%e
;y@éaﬂggﬂ}b:gﬂdﬁﬁnﬁmﬂ) :c%;:#a,gﬁ.&gjl,éé;o
5 gl b s dyasls) 2w 5 (15005 o b Aol ells
pla (413 x:,laégfdé.d‘_;ﬁsufugéjh)gjl(l.S in) k,g‘(40 mm) &S5,/ ded (g3

o e o 5533 5 0

(Minimum Number of Longitudinal Steel Bars)
P @358 SY5b g ol 5 S b pb s SOl 4 2 SIACD

:ng‘_g;gg‘ﬁ;GJ)g%;.\ﬁA.;g«&
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et g Al gl Fudd abis Sloes plsilsr S

ol pum o35 SYsb s o
B e
3 &l.’.
6 S22

:(Code Provision for Tied Columns) g, e 3,5 3 8, s b b J 53
:(Tie Diameter and Spacing) ahold s 5 5! i 5SS s (a)
%;ijgxﬂﬁ‘ﬁ oy °,;|g$)x4-123 5335&?‘&9%1’ >k g Sess s
NINT AT
> (Stimps)‘,s‘,&;jf:?md# 35 oYsb s pbs s 6
S s s e
laaS g pol Pl 3958 Y5k s
sl

31458 Pl s 5 SnsiS s

# 3(10 mm) <#10 L <30 mm

#4 (12 mm) >#110 <35mm

bJMégwdj}béﬁM@c b)g}&ngLﬁWhébxbﬁy
$5a3S s ploens (#4) L (12 mm) 53l 38 5 ¢ 5 sl 51 U
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oYy Wb llas & 3 5S(ACT) 5« () A.l.ob"cu; (Ties) y sSwsiS s
S U Spha sl o ol
S; = 16 x longitudinal bar diameter ( ,la:cwdd b))
S< S1 =48 x tie bar diameter (3 e Sw335'2)

S; = least dimension of column cross-section o, oUL3)

(ej!.\sldg,sqxla.h

3 bl s h )5 455 o 3 B (83) 5l (1, 32) sy
-55;;15°)J-5Wﬁ§‘5$§3“ ol et el
Sbgolid g s ambe b WL 22 LS 03 SOB o gou
"&‘“L’“°ﬂ}3}é%§,’§41u@ﬁ$x—9~\ﬂ Ul'.‘é))"-"g:;?,"é?'rw‘gﬂ“"“'“}
FA ol bl s 30 Gl s 2 )b (S del S g iies
w55 S par 2 990k 5L 585 ol Pk mls G 90
Fhody
g‘ﬁﬁ'gﬂu54#;&435@%&@%&'”&9&%@@ 2
33l oaboplimls s S b sls s sl shle anliddobae 5530
ﬂﬁ@?’wﬁgﬁﬁ%?“”*%ﬂ"w%ﬁﬂ d-"ﬁjltf“"‘j}“éﬁlﬁ
oY ass
@Ol 2 oS U S pbapardaie Glose (Tied) J 5 o)l 24 s
35l s 53,52 b‘\ﬁauﬂugéﬂﬁe&w CRCLEITE 30 S
S5t Sl Pl sl 5500 50500 W) 5
(Accidental wo3S ollere Solass 58 g )Lid o) s ol 5 5,00 Lo
Gomlbow oL :gdla-lga 4 PGS e Y Jas sEccentricity)
L abedenS i sy
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Leg=pH

:L;Jyw-”%;%x‘-g

.Lgsul|3.>:)3|éwbu¢g: -Ler

w3 ls, U Iy lsss H

.éyﬁﬁbg;uda&sljlg‘;w S5 32 rs b
Jljg}igtusjlgx PV Sord (0= 0.70)%;)59?.&.;4%5:4133

:aﬁ&g?,:..{éjl__.aulbsz)ﬂéwbm_,s‘d: (H=3.0m)
Ls=0.70x3=2.10m

JsS b gL sanldd 5Ly -32
(Load Calculation on Columns)
Llidgmw s g 2bslison s s siambu Liks s Ly -l
s‘g?.;fjx.’adéo?,lb;;'(f)'()(;x?a()())mmd gu@guﬁcw@gn,ém
S5 :jlﬁgrgg(300x300)mm:@| L;gl:.ud,l..a,c %sgl.?aar.a?.‘ayjs‘
555 doue 936034 5L S =k
Pc=thbeny=0.3OX0.30x3x25=6.75KN '
(S U0 4
@3llay o bp syl s H=30m
.LS)O)’j‘;A-?O‘,;-;JJlS.i - y=25 KN/m?
e oloe s JLssmewin (bC;O.SO m) 5l (h. = 0.30 m)
‘ " ' (g3 skl
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3 935 s s awlydl (Tributary area) @L.u djb > u"L’ 32
158 demloe 25,1

:(Dead Loads) &5, ( o2l3) el b —

aJgﬁli:@AJ”QMJ‘,;@AJ(Tributaryareaofcolum)@b¢)@:@b?:

o lézf%wbwingﬁﬁﬂb~v€f%é;8U;~9
kel s i m s A
¢§uonuﬁu,wy;omﬁ—446KNmmJb(owuya
eolus (Tributary area) @Lﬂd)b: u-‘L’ 3 5l 63 55 s

eSS 5 3len(A)
A=72x6=432m%
P; = slab dead load (Wps) x Tributary area of column (A)
Ps=4.46 x43.2=192.672 KN.

TRIBUTARY AREA

FOR COLUMN
T 1 T
I Il
::::t|::::¥1:::::|:|:::::::
I '-.ll 1l
I T Il
| __1__]_N \ N ]
T T T 77 T
I il
. M
::::H::g,::::::ﬂ:::::::
I~ 1
I 2
I 1
::::Fl:::::::::*l:::::::
ooy 1
I
I Il
11 11

.(Column Tributary Area) buéJLf L,ab > S -19

80



:,Lalsld 39 5 (Girder or Main beam))gb‘gubl > B

P, = Girder cross section dimensions x length of Girder x Unit weight of
concrete
P;=(hg—hg)xbsx Lyxy =0.48x0.30x 7.2 x 25 =25.92 KN.

bakeld gy (Secondarybeam)ﬂlfgc)é: C
P, = Secondary beam cross section dimensions x length of beam x Unit
weight of concrete
Py=(h,—hg) xbyx (Lb—bg)xnxy =0.28x0.20x (6 —0.3) x 3x 25
P, =23.94 KN.

lbakeld s s UgLS’ngul: D
Pgp=[(hg—hg) x2 +be] xdx Ly x y
Pgp=(0.48x2+0.30)x0.02x 7.2 x 18 =3.27 KN.

baeld s s 38 285 E
Pop=[(hp—h)x2+by] xdxLyxnxy
Py =(0.28 x2+0.20)x 0.02x 3x 5.7 x 18 = 4.68 KN.
PDm:Ps+Pg+Pb+ng+Pbp
Ppn=192.672 +25.92 +23.94 + 3.27 + 4.68 = 250.50 KN.

sakoldd L 6%}@@5“%;{3#%,5@% :(Live Load) ,L x5 Ledsm
a0 S gl sLanbd 2L

PLn = Live load (W) x Tributary area of column (A)
Prn =5 KN/m? x 43.2 m?> =216 KN.
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3k L;ywb > 4wl d] (Tributary area) @bdjb > u.al.a > -3
J 55 a5,

(Tributary area of column) » : (Dead Loads) «5,b ( al3) el b
o @liabd 2bs 2 asbae )y Sud ALl 2L
S s a 535 0
baeldgiss i s A

S5 bl (S 05U 55 it 523 (Wips = 4.46 KN/My) 5L e i 3
:4.4;:,:.5&53@'@) <ol (Tributary area) g"L‘-“gSJL.‘-’ =hlee

A=72x6=432m
P; = [Thickness of slab x y + thickness of plaster x y + Isolations weight] x
Tributary area of column (A)
Pi=[0.12x25+0.02x 18 +0.02 x 22 +0.02 x 18] x 43.2=179.712 KN.

:,bakeld g3 3 (Girder or Mainbeam))gb"qﬂbl > B

P, = Girder cross section dimensions x length of Girder x Unit weight of
concrete
Py=(hg—hs)xbyxLyxy =048 x0.30 x 7.2 x 25 =25.92 KN.

:,balslad 59 5 (Secondary beam)),;Ls’gc,é: C

P, = Secondary beam cross section dimensions x length of beam x Unit
weight of concrete

Py=(h,—hs) x b, x (Lb—bg)xnxy

P,=0.28x0.20x (6 -0.3) x 3 x25=23.94 KN.

:)LgALeHJQ)‘,:J.:...J.,j:).;@quLA: D
Pop =[(hg—hg) x bg]x 2 xdx Lgx v
Py =(0.48 +0.30) x 2 x 0.02 x 7.2 x 18 =4.044 KN.
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baleladd sy s s :)glﬁ"&;c;’.s E
Pop=[(ho—h)) xby]x 2Xxdx Lyxnxy
Pypy=(0.28+0.20)x2x0.02x3 x5.7x 18 =5.91 KN.
:A.:%;:,:.f%;;w LGCMMLAJ b sl s0abs
Pox =Py + Py + Py + Py + Py
Pp: = 179.712+ 2592 + 23.94 + 4.044 + 591 = 239.53 KN.
M.Lold)l,o%gjlj 3, 6'\335%“55";;[’@‘-3 :(Live Load) ,L gxs5Ledsme

e T T
Pi. = Live load (W) x Tributary area of column (A)
P, =1 KN/m?x 43.2 m*> = 43.2 KN.

T T

2cm ISOGAM
5cm PCC

10cm ISOLATION
13cm RCC SLAB
2cm PLASTER

by e s :|,L3 3: K& -20

;jjfl.\,g‘]j;%;xﬂﬁ)@mgd bz A ;j;a;agx@;d‘.l;jdl:

:Aﬁéy?.féjujlgmlﬁd b 25033
Py=1.2x (Ppr + Po) + 1.6 x Py,
P;=12x(239.53 +6.75) + 1.6 x 43.2 = 364.66 KN.
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S gl sbanlidd pls g2
Py =Py + 12X (Ppm + Po) + 1.6 X Py
Py=364.66 + 1.2 x (252.50 + 6.75) + 1.6 x 216
P, =364.66+311.1 +345.6 = 1021 36KN.

1 G (& gl sLds s uaLg e
P1 =P2 +1.2x (PDm‘l'Pc) +1.6 XPLm
P;=1021.36+1.2 x(252.50 +6.75) + 1.6 x 216
P;=1021.36 +311.1 +345.6 = 1678.06 KN.

o o e 3 0L L5 33
Jjgd.bﬂbwuybw» J)l.}L’.&l L?&EJ.AL;:LZJC b)L»TJ &bg}.&ﬁ)bb
355 e s

P, =¢ o [0.85Fc (A, — Ay) + Ayfy] > Py
Py =364.66 KN.

c (Ast = 0.02Ag) o) JSlag seolun s bis Slog s oL

iS5yl a5l (0= 0.85) 51 (¢.0.65) 5, b Aﬁ(TieZl Column) ‘:&jm

o ol 3 1 (Fo =20 MPa) o ylie g5 L0 i SO S by
15543 (£, = 420 MPa) o s i

P, = 0.65 x 0.85 [0.85 x 20 (A, — 0.02A,) + 0.02A, x 420] > 364.66 x 10°.
0.5525 x[(17 x 0.98 A, ) + 8.4 A,] > 364.66 x 10°.

0.5525 x [25.06 A, ] > 364.66 x 10°.

13.85 A, >364.66 x 10° = A, > 364660 /13.85 = 26329 mm’.

he=b.=/A; =v26329 =162 mm.

I3 ¢ Sl a (Ag = 26329 mm’) coluws plo b sloyes oL 2l
P88l Sphn IS phie gl o Sl 2
(he =be =162 mm) slal b Slocs Lo S adel g3ad
dolal b sloes oL pud syuin glaslus 50 S,V
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g"s.il..z:fc: o, Lzsgl,;:ycé?ﬁJ),;@%;rlﬁg?Jb&(hc=bc=3OO mm)
555 (A = 90000 min?) e Ls 5 yas  jalais
wﬂdﬁJ;QéJ&ﬂ wcolus b ;gula.bgl..b,wﬁ Ssgtﬁ:%;udé;;wjl

30
0P, = 0.65 x 0.85 [0.85 x 20 (90000 — Ay) + Ay x 420] > 364.66 x 10°.
0.5525 x[17 x (90000 — Ay) + Ay x 420] > 364.66 x 10°.

0.5525 x [1530000 — 17A4 + 420 Ay] >364.66 x 10°,
0.5525 x [1530000 + 403 Ay] > 364.66 x 10°.
[1530000 + 403 Ag] > 364.66 x 10°.
845325 +222.66 Ay > 364660.
222.66 Ay > - 480.665.
oY s e (Ag) ol e 3 051 u.xla.ud;l.a,c > b :%sgla
Ay=10.02 A, =0.02 x 90000 = 1800 mm,.
play (@=18 mm) had Sl SsaSsbasls Soba g2 s
3 Saba i diysans JSlan seoluns abbe s w503 B¢ gy S
:Jgj‘)wﬂ@,;beg-w%’z*&ﬁuw
2 2
A== 20O - 95434 i
42 S 3t o plos Sl

No. of Steel bars =—==—— =7.08 Nos. =~ §Nos =

A, 25434
As =8 x254.34 = 2035 mm>.

385 sBasbien BN18) S 3l Sabba
Josg a9 Adspy S sea (ACT Code) s UL (Reinforcement ratio)

1999 l)uwjd-’ Q;’
pe = (Ag/ Ag) X100 = (2035/90000) x 100 = 2.26% > 2% OK.
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e Feorm dod Sebw (10 mm) a3 glew s o,LJ (Ties) g S8 s

S; = 16 x longitudinal bar diameter = 16 x 18 =288 mm
S< S; =48 x tie bar diameter =48 x 10 =480 mm
S; = least dimension of column cross-section = 300 mm
> g (53= 300 mm) ol (s; = 288 mm, 5= 480 mm) 55,503

S 2 805> 535 )bty ol s s b pb s d g 5435 il
S Sabiapmm s e sh Jsals g 555054 (S = 288 mm)
o S ol (10 mm @ 288 mm) 0,1 5 ,Ses3S

300 mm

300 mm

[T 40 mm

-+

§N18

40 mm

Jj.;dxﬂuwm_,;bw J)‘.!La.al @uﬁdbﬁ UL;J LS"L'JJ"["U":
:jﬁwbu

P, = ¢ a [0.85 (Ag — Ay) + Aufy] > Py
Py=1021.3 KN.

 (Ast = 0.02Ag) o)l JSlas seolus s abis Sloe s Lo
4 885l a5l (@ =0.85) 51 (¢ 0.65) o, 2L 5 5 (Tied Column) 5 5I,|aes
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(fy o slio g Lid ploeew 5 51 (Fc = 20 MPa) ijdju}pﬁlfséyb“
3.5 = 420 MPa)

P, = 0.65 x 0.85 [0.85 x 20 (A, — 0.02A,) + 0.02A, x 420] > 1021.3 x 10°.
0.5525 x[(17 x 0.98 A, ) + 8.4 A,] >1021.3 x 10%,

0.5525 x [25.06 A, ] > 1021.3x 10°.

13.85 A, > 1021.3x 10> = A, > 1021300 /13.85 = 73740 mm?.

he=b. = /A, = V73740 =271 mm.

Ve (Ag= 73740 mm’) coluw ply ahis Sloes Sbs 21

d,s‘éadﬁjjﬁsg;‘,ggggf‘}i& @M@La,c:@‘_;d')bm L:5.3|: ‘

e (he =be =271 mm) slul ahaiio Sloe s b 30w say akal

Sloe sl oo 5 S dm e Seba J s (he = be = 300 mm)
9 5h3 (Ag =90000 Mm?) colus o5 gz  alaio

s weolun pbew s Sashio slocn obs Swdgos

o

0P, = 0.65 x 0.85 [0.85 x 20 (90000 — Ag) + Aq x 420] > 10213 x 10°.

0.5525 x[17 x (90000 — Ay) + Ay x 420] > 10213 x 10°.

0.5525 x [1530000 — 17Aq +420 Ay] > 1021.3 x 10°.

0.5525 x [1530000 + 403 Ay] > 1021.3 x 10°.

[1530000 + 403 Ag] > 10213 x 10°

845325 +222.66 Ay > 1021300.
222.66 Ay > 175975 = Ay =790 mm?,

L;Aﬁlﬁgj (Ag= 790 mm?) ol 5l 3 5,Ld  2hais slo e b2l
et 6728 6 3t s S P 3

= (Ax/ Ay) X100 = (790/90000) x 100 = 0.88 < 2%
‘_,,.J..“(Z%)AJ Con) (GboFinn 3 xbé»bu@mdwﬁ > (ACI Code) »

(Ast=0.02A8) coluw ol .5654.;[.44.; a)udbdjy wud.a-‘,f.»bw
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Ay=0.02 A, =0.02 x 90000 = 1800 mmy.
Seba ([d=18mm) hb gl SCsuS b aslss S oba g s
3 Sl a8 JSlan seole s able s o 53 P s

=3\;3|)w34¢J;ng¢’5%MﬁU&M
1'[_(12:3.14x(18)2

Ay = " =254.34 mm’.
10 SS9t o Pl 3 Sl
1800
No. of Steel bars = Ase . 27 7.08 Nos. = 8Nos
Ay  254.34

= A= 8 x 254.34 = 2035 mm>.
95 BB (BN 18) S s Sl

(Reinforcement ratio) e (s 3¢ $buas S50 > 5B s Saba
pe= (A / Ap) x100 = (2035/90000) x 100 = 2.26% >2 % OK.
o Feo e P30 Saba (10 mm) kb ple s o,LJ (Ties) 5 sSw33S 3

S; =16 x longitudinal bar diameter = 16 x 18 =288 mm
S< S| =48 x tie bar diameter = 48 x 10 =480 mm
S; = least dimension of column cross-section = 300 mm
5 oy (s3= 300 mm) | (s; = 288 mm, s,= 480 mm) P SrTE

G 2 58 055 6933 o)l ey el s s b b s g 5458 o

FROTON g@gegﬁﬁj)J‘zﬁﬁ‘)ﬂjdﬂGébb 355 0,5¢ (S =288 mm)
.WL‘;?QQ(IOmm@%E% mm) »,J
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. 10 mm @ 288 mm
92 mm <150mm

300 mm o

¥ 40mm

40 mm

J;g%g.uﬂa.;wszbw 55l sl d:.la.uu.al.o,c o, L;)L:Jﬁd{ﬁjji
)}SML’M

0P =¢ a [0.85F: (Ag — As) T Aufy] = Py
Py=1678.06 KN.

c (Aa=0.02Ap) o,lJ JSTas seoluw s @I‘“gs‘br‘° dab:
sl (0 =085) 5 (¢ =0.65) o, ad =L oI 5 (Tied Column) 5 3/l u-os
$bews 3 5l (e = 20 MPa) ij@m,&,&mgﬁge&)l.\_@

P, = 0.65 x 0.85 [0.85 x 20 (A, — 0.02A,) + 0.02A, x 420] > 1678.06 x 10°,
0.5525 x [(17 x 0.98 A,) + 8.4 A,] > 1678.06 x 10°,

0.5525 x [25.06 A, ] > 1678.06 x 10°.

13.85 A, > 1678.06 x 10° = A, > 1678060 /13.85 = 121160 mm?.

he=b.= /A, =121160 = 348 mm.

oY a (Ag = 121160 mm’) colus i Jxla.udl.o,c > u-’L‘ "‘_s""
(828555 Sl IS phie Sl e s o SO 2l £L
g(hc—bc—348mm):l.g|‘_;xla.a.ngl..a,cs b dmlé:df
oy sl i S s ol e ) i Sl s 5 L 1, Y
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ol £ go M@L&H: o, S5_’3L,;>3|(hc=bc=350 mm)
55L3 (A, = 122500 )
oV dsgay ool gl :gula.bgb,caﬁ u-’L-‘ ’g;;““-jé”u‘ﬂ

590,
0P, = 0.65 x 0.85 [0.85 x 20 (122500 — A) + Aq x 420] > 1678.06 x 10°.
0.5525 x[17 x (122500 — Ay) + Ay x 420] > 1678.06 x 10
0.5525 x [2082500 — 17A4 + 420 Ay] > 1678.06 x 10°.

0.5525 x [2082500 + 403 Ay] > 1678.06 x 10°.

[1150581 +222.66 Ay] > 1678.06 x 10°.

1150581 +222.66 Ay > 1678060.

222.66 Ay > 527479 = Ay = 2369 mm?.

b (Ag= 2369 mm?) colus g 3 o)) 2his Slocs L 2D

S (§abs el G MS 3 S

= (Au/ Ay x100 = (2369/122500) x 100 = 1.93 < 2%
L5..1..“(2%)4.1 de;xbéubu@ud s=wi 3¢ 3 (ACI Code)

(Ast=0.02Ag) coluw 5w JOSA.»L.MJ b)ud.bd.]y wudpjf.pbw
wjl,wﬁebagﬂﬁwuybw U'Mér%‘*ﬁ

Ay=0.02 A, =0.02 x 122500 = 2450 mmy.

Spba (d=20 mm) b3 pben SopaS b agbs S obe 2 s

3 S ab a i wmgyyass JSlanscolie s able s fmw 503 B gy

s dsag Y el Sl
~ md?  3.14x(20)2

Ab—T—T—314mm2
485 3l oad s Sabey
No. of Steel bars = 25¢ = 2222 — 7 g Nos. ~ 8Nos
Ap 314

= As=8x314=2512 mm’.
356 e BN 20) S 3l Sabba
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(Reinforcement ratio) o (s 3 ¢ 5o 530S sBasgla s Saba
Pe = (Ag/ A,y) x100 = (2512/122500) x 100 =2.05% >2 % OK.
Fo Feopm dgo S pbag (10 mm) b ple s 05U (Ties) 5SS s
S; = 16 x longitudinal bar diameter = 16 x 20 = 320 mm
S< S =48 x tie bar diameter =48 x 10 =480 mm
S; = least dimension of column cross-section = 350 mm
> psad (5= 350 mm) sl (s; = 320 mm, 5= 480 mm) 55,600

o o S a3 ey el il U b catng)yase b
s Sebamgpd s 2 stk gy 5505 (S = 320 mm)
-Hérgaﬁ(IOmm@ﬂOmm) 0l 5 SaniS

350 mm

| T 9 10 mm @ 320 mm

115 mm < 150 mm

e o
- 115mm < 150mm|

; £ ®
8N20 e % T | | 40mm

-+

40 mm

91



SLAB
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SECTION -
® 8N18 Scale1:10

L=3370 NN
o| 9
39
|_240 |
300
SECTION _[1=1I
8N18 Scale1:10
: L=3600 Q‘\ -
f=|l=
39
240 |
300
SECTION IlI=1Il
Scale1:10
8N20
® L=4203 \\\
T\
o
0
!
~

@1 0©@288mm C/C

L=980 240

_.__
—
o

240

2

240

40

® 10@288mm C/C
L=980

240

\ 10

240

240

240

@109320mm c/c
L=1080

290

1

290

0

290

290
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(Footing Design) ameow o luag s -4

Javae 58,k 58 » 5l (Monolitical) m)‘,.,a.:uugaéjlfwu
S R PP R STRICPP LY o UL..@JL;HL’” ST St oo
%;émd%;,ﬂbu: ‘J.;Lj DRSPS > 511 @Iaud;l.o,c u.aL“a 3l L Jule
S Je!

Lisabaolags oo o aS g i B podas 550 amlbu Olug >
' - .o:@ww:ylw;gdﬁjlwwﬁ

;mszuhwbu&x solaga-4.1

solag s s dSlag slalsolug :»}»wwb@ EEY solag
a0, a5l L Js Clag s 5l IS b s salal 5 o
$S g Sl a3 5 g rodlloianly

3 telon 5358 S s, spaleld s o)

DL = (Ppy + Po) + (Pom + Po) + (Pom + Po)

DL =(239.53 +6.75) + 2 x (252.50 + 6.75) = 764.78KN
LL=Py;+Prm+Pin=432+2x216=475.22KN.

32 o Y50 gasss Leds (LL = 475.22 KN) a5 nlensl 4U asl
s LS i ey — L’I'_‘) > .55 (Bearing Capacity of Soil) 5 wlul

g};wéﬂb sl e (15m) Hly,s5 0010 5. g3 (qa = 0.32 MPa)
.2 (16 KN/m?)

DL+LL _ (764780+475220)
da 0.32

=L =+3875000 = 1969 mm ~ 2000 mm = 2.0 m.

A=BxL= = 3875000 mm? .
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%La}‘r..é)’ 5,5 :é.\ﬁgh\.@.‘& 3-4.1.1
PN 30 I3 Spliag 99552 0056 sl Olag s sl lag
6J*SJJ"'“JS|’L"‘" (0.60m) JI 5,554
1 6S (g slun 0350 g >
Footing weight =2 x 2 x 0.60 x 25 =60 KN.
:Aﬁé?;éjuw’;&gﬁu LY EPA I VS
Weight of soil on footing =2 x2x 0.90 x 16 =57.6 KN.
(8303302 S 2 (16 KN/m?®) ads
:éﬁswu)uwl%grﬁpéﬂu;
Soil bearing pressure = (764.78 + 475.22 + 60 + 57.6)/(2 x 2)

Soil bearing pressure = 339.4 KN/m* = (.34 MPa.
Soil bearing pressure = 0.34 MPa > g, =0.32 MPa

saxs ol gl bl 5y 22 dj.\.é’;' “"’WL’“U*‘)J"’
Clags 2wl pogs Jass Lisdd L Sonsds danlyn odaus Olug
aeslowe Lo 5 )l3 (L =B =2.20m) sl o, Olugs salal gl ¢ & pyslal

‘ng'\f:?”];AEMIje‘fb’%’l'\@U;)‘w{)ﬁM"'gzsugdl.g.nw;u
ESTRIPOC RIS P FPE SR

Clag s o o Sabia £33 906 asbdolag s ol
g 65 (S slan 350 g >
Footing weight =2.2 x 2.2 x 0.60 x 25 = 72.60 KN.
Weight of soil on footing =2.2 x 2.2 x 0.90 x 16 = 69.70 KN.
($30)3 02> 59 5 (16 KN/m?) ads
:%;??f%gjijwlaxgréj:%;)ﬂ;:

Soil bearing pressure = (764.78 + 475.22 + 72.60 + 69.70)/(2.2 x 2.2)
Soil bearing pressure = 1382.3/4.84
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Soil bearing pressure = 285.6 KN/m? = 0.29 MPa < g, = 0.32 MPa = OK.

DL +LL =13823KN

Depth of
Footing = 1.50m

Footing

A.\l:.ﬂau').@.a ‘;&3@9::&&2*26

:c«.}.ﬁb}ltwj|:g|.\.@.‘5:-4.l.2
:)}M)Aﬁﬂwbm &chd'\aj

P, =1.2x 764.78 +1.6 x 475.22 = 1678 KN.
= qu= (P, J(B xL)=(1678)/(2.2 x 2.2) =346.70 KN/m?
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(Punching Shear Design) amslow 553 Sl e ) Joga3-4.1.2.1

gl il JWb s 5yl 5 85 abie Loy b
»,LJ (Two-Way Shear or Punching) g8 Slo,e 03, 055 dold & (d12)
B ST TR P P 093 57 ¢ S oo uS"L‘“""‘L”‘“u"’J’”

sy daaanl s Jse 58 ‘;%433 3058
Vu=Qu=Pu-qx [(L+d)x (b+d] '
Vu<¢Vy= 9V,
(838l ((=0=035m) s3lal oL, pdls oeosas >
:¢#S|H@|3%Jy)3égg.uﬂ:(dlong)tu.‘ijldw‘,;l.&wd)_,b.ﬂ:
DlongZh—SOmm—dbl/Z=6Od—50 -16/2 = 542 mm.
:éﬁl%&dljﬁjjﬁ)}é@xﬂ ;(dshon)tw)mw‘,buuﬂd)j,ﬁ:
dshor="h — 50mm — dp; — dpy/2 - 600 — 50 -16 -16/2 = 526 mm.
=‘:§5Jﬁ)}5gﬁ)x‘&f
.a:twjlg_;l.\p:-h=600mm
.¢3(Cover) aib ¢ 5hsbus - (50 mm)
S8 $ SpaS bbby S sl olag s -dy = 16mm
-63;193:353M}§\3ﬁ4¢5d$4:f&l5;é¢)ﬂ waolag s -dys = 16mm

Vu=Qu=1678 - 346.70 x [(0.35 + 0.526) x (0.35 + 0.526)]
V,=1411.95KN. V,

FUSTRRUINVOREY SLos gil:'»l; Gl g Slos b5 093 3
e o gkl s cud 25 50 S 2455 Sl
:é)JJQéJ&jA—g
OVa= Vo= 7 (1+ )T bd
¢Vn:¢vc:¢%\/f7cbod
g (%sd o\ 3
¢Vn‘¢(b0 +2)3/Fcbd
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.6:%,’ag;§33.\.:w5¢‘,3@b,c:—¢=0.75
.(KN/m)A.‘janjég‘aLb,cujLﬁ.o%;Lg,.;Js gl.x@éxﬂ..@:ﬂlﬁ@g:—w
138 slasgal s paaie L s b gbs-Bo= Ub=22=10
Can® . . e
$3luws s 2 X (O+ bt 2d):g§<d>i=,9m@b%,’al.b,c;ﬁ))a,: 5-b,
S
.b;twjldl.aédul,\dagl.\.@::—d=dshon=526 mm
b b 43 > 4S (40)53‘;@“,3%;|,\.€3 :A.;L;A.»,:AS@ C S 2 0
w'xcs‘wlﬁ@&}ngu(zo)yojgéeﬁééji (3055 S
35k (0= 40)abal o34 $ 035520 50 Soha S
S 58 (P =20 MPa) 6,00l g5 30 53 St
Be=1.0< » g3 sbunspm JLa.a'L;r.EJ.nU.;L.oJC: G»L;: FUCHI BN
)le)wﬂbkjjed-\dﬂb (Vn).wJuold.wa Bemin = 2.0)
bo=2x (0+b+2d)=2x (0.35+0.35 +2 x 0.526) = 3.504 m.
Vi = ¢§(1+;_C)¢f7bod
V=075 X =x (1 +2)v20 x 3504 x 526/1000 = 3091KN.
Vo= 65 /Fc bud
§Vi=0.75 x 2 x V20 x 3504 x 526 /1000 = 2060.65 KN,
¢Vn=¢(abL:+2)l F, bod

OVa=0.75 x (‘*03"05:6 + 2) V20 x 3504 x 526/1000

OV, = 824732KN.
a3 GV = GVe = 202319 KN) 453 5 i Jelya5 ¥ g3 508, 50 3
=;.73:J-4L>‘;§ dba y

Vu=Qu=1411.95KN < ¢V, = ¢V, =2060.65 KN
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A.w)b&Ualew‘dy‘}fb ULQ;.)L\.QJ 5@«54"\*5’}‘%’6[»[4635
gﬁ‘:;b,cab_,_lﬁ Jtu%]uug‘.\_pg [,aL.;)_, ‘dﬁyb
333,166, 54/(One-Way Shear)

&;,_s"g_.bj_s.:;;,_-__;,_hju-(b) ‘._‘;J_ig_b,_céj_w_la,::-(a)

D) g S 34w y sl s b S oy ol

.(Punching Shear) s 58 Lo 03y 393 S 5l g ag: JS& 27
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(One-Way Shear Design) awlow g 8 SLo e 05, ) 905 -4.1.2.2

w@')wb&b)méju\é?wj @|J.>uggﬁdl.a,:a,a))}»:
waads el god 5. o pdlyalolia (d =526 mm)p W)l Jlads 5,50 Jsia

ETEISHG EE dﬂuw@@dwd'ﬁjﬁ EE RIS P
S5l 54 0 @I‘-"-‘@b’“ 35058 B) s gspdlsa o) bl s ma WL‘

Qu=qx[(L-0)/2-d]xB
Qus=346.70x [(2.2-0.35)/2-0.526] x 2.2 =304.33 KN.
%s.y.uﬂ 5o§¢wﬁ&|;§jlﬁoﬂ ;.x!:.u u"‘«"“ 36,4 (B) 2455, et
dVo==¢V.=0.75x0.17 /f'.x Bd
dVa=0.75 x 0.17 v/20 x 2200 x 526/1000 = 659.84 KN
Vu<oVa =9V
dVo=9¢V.=659.84 KN >V, =Q,p =304.33 KN.
Qu=qx[(B-b)y2-d]xL
Qu=346.70x[(2.2-0.35)/2-0.526] x 2.2 =304.33 KN.
A,;Jj.o),é%;;.;xﬂ:oﬁ@bﬁ#l;g}lyoﬂsﬁhb%gﬁ:&gﬁl (L)
OV, =075 x 2 \/fx Ld = 0.75 x 0.17 v/20 x 2200 x 526/1000 = 659.84 KN
Vu§¢vn=¢vc
¢Vn =0V, =659.84 KN >V, =Q, =304.33 KN.
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L i |

$= 2 g - ) Gt g 2 0)
'Gn)ﬁﬁjﬁdlﬁi}&ld . Ua&-ﬁjkw-bg_’kbm

(One-Way Shear) s 8 5o 2039 3 S 5 slogp - S 28
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hos s S 30 g 3 4.2

33l pasbanbd Olag s i s S amlon s cuSou s olug >
b@,\a; sl > g « (Upward Pessure) ,Lid 3 5,5 3 Ganew bA.Lo'A.]L.;Ja
&;s.sgl.\.@‘ﬂ blg;;::y.n&.\?frju.e solags %;JJIJJAgcé?.?SJA‘J;L;.:JI
LJJJ.;;USVJ.LSU...; el & Les J 03 k)| j;‘:juﬁ%sx)bjdﬁjw
.jgfb.gg,;.a,ﬁ u.al..au'
(Bending Moment Desigh) dws b s g Lol L G.ujf »-4.2.1

‘. cL!
{ ™ b [
N s
b : Y P
L - = +
(Column) | ||P.=12DL+16LL (Colum) P,=12DL+16LL
gs .-;31:"-.'
\I
W § Py d
b N | Id
P ;

(One-Way Shear) g 8 5L 0, 2 S 5 |5 s JSi -29
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.jj)LS(fy:420 MPa) b)L‘;J fbw&d:ﬂjﬁ
b S 2 S ashaie gl 551500 tlale Gl 30 5050 (B) 5

Mus = qu X Bx [(L - £)/2%/2 = 346.70 x 2.2 x [(2.2 — 0.35)2]2
M, = 326.31 KN.m.

3 0B NsaS B s b Ssstns il o (L) 255504 (B) 5
Ag = M,p /0.8df, =326.31 x 106/(0.8 X 526 x 420) = 1847 mm’
548 $B ay g b sV gm0l sl o (L) 3580 a (B) S
455 Sl
Agmin=0.0018Lh = 0.0018 x 2200 x 600 = 2376 mm?>

R3e3 (Ag = 1847 mm?) coluw gl Jl) a5 Y s alel g o 3 mm?)
fliawéu.»'-wﬁ«e,mb#ww#;wgﬂ'b ol g g
-’du-]‘:." (B) > 2l S dby 5 g3 55 S ploay k3 (16 mm) o,
1 S (§ 3wt s s NS S g5 b (K555 55 500 (L)
i s Pl s Sabag MJJJW}J}S‘MQWL&&) (sxaie s (o 523
Ugﬁ‘)u‘j‘*-.jujﬁég:s-\ﬁ

Ay =" = 20D 990,96 mm.

a0 55§t e Pl s Sl
No. of Steel bars = 20096 11.8 Nos. ~ 12 Nos

= As=12x200.96 = 2411 mm’.
3858 a b (12N 16) S 3 Sabla

g S (S sl absliio 5 b s
S =[(2200 - 2 x 50)}/12 = 175mm
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(16 mm @ 175 mm C/C) 53l o1 o 535 (L) 3559 (B) 3 S ol agiag
355845 )b

L a5 S ashaie gl 55150 0 gabils Gl 30 535 (D)
:éﬁlﬁ«bljgjyﬁé@.\ﬁawy L5.;L..>ul

Mus = qu X Bx [(L - 0)/2]%2 = 346.70 x 2.2 x [(2.2 — 0.35)/2]%/2
M, =326.31 KN.m.

J5S dass e 3 0 Ll Olugs 5 -4.2.2

3 5 %53}'\25&&‘:36& Lﬂéﬁg—%ﬁgﬂﬁ s (B) 555800 (L)
:éél%ﬁmlje‘]ﬁ)ﬁ@xs
Ag = My /0.8df, = 326.31 x 10%(0.8 x 526 x 420) = 1847 mm?
1S S5 a s g oY P g rol s Gl o (B) 3P (L)

85 (S 9ls
Astmin=0.0018Lh 0.0018 x 2200 x 600 = 2376 mm?
(Aspmin=2376 colbus 3 pbrwn s Aol scolbun g b LI, ¥ 21

i (A = 1847 mm?) colus gl Jél, 0 oY s alal & e g s mm?)
yuwn;fs»h\@@,ﬂ:b}#wwﬁ%gﬂ“ sdolags 5o g
o ()22 Slags S ahlba 536550558 S plag kS (16 mm) oL
10 65§ 9t ot Pl S5 S SB B L (s s 5 g5l 00 (B) 0
i s Pl s Sl i ‘-’4;3;3455;3:5'%-’;’“*“ (sae 3 fems >
| ug:gwﬂ‘aﬁ,&eg-\ﬁ

No. of Steel bars = Asp _ 2376 _ 11.8 Nos. = 12 Nos =2 A, =12 x
200.96 =2411 mm?.
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3588 b e (12N 16) S 5380 S dbla
g oS (& o dlslizein i o s

S =[(2200 -2 x 50 - 16)]/(12-1) = 175mm
(16 mm @ 175 mm C/C) g5 505 pwis ) (B) 365504 (L) 3 5 Sl agsag
BT IRIERIE

el S s bolipasd oLa 423

ORI EWPUIPPUN PRSP N FPVEVENN UYL RV PEL g O

P, =0.85 f°A‘\/§ + A
1

wm,a.;.)..;bw (L7 AL+ Ay fy) &
cgreeban bl Slose s Db pmg el (A) Sdsos Fna
S galesn 2
A;=0.35x0.35=0.1225 m? = 122500 mm?. '
2455 5l gl a0 Qﬁglﬁ;:@‘dawwéaﬁaﬂﬂ sbysws -A)
dﬁluw}abuﬂ 2 oMol s o s (2H:LV)

Ay: first side = (0.35 +0.60 x 4) =2.75m > 2.2m
Out side = (0.35 + 0.60 x 4) =2.75m > 2.2m

,L;:J-\:Jj QL}JP‘M :yc&ga(L=B=2.2m) JL&E'\?'-\.@JJ b)L_r]))}J)J')J}J}J
TN PP WPICTA WP T

A, _ [ 48 )
‘5.5?'?5°’“(\/A:j: o1zzs 02025

c gl (ks olag sl o Bew ast) 5 5,955 -Au

Ar=22x22=484m’

106



(3% 5 sle p e 5l 5 SO 30 s g -y 51
P,=0.85 fCA1\/§ + Ayfy = 0.85 x 20 x 122500 x 6.26 + 2512 x 420
1

= 14090836.87N = 14090.84 KN.
170 Ar + Ay £, = 1.7x 20 x 122500 + 2512 x 420 = 5220040 N = 5220.0
KN.
(L0 Ar+ Aty = 3(P=14090.84 KN) 3« 5 kS 5 a5 consd 55,30 3

5o k3 (Pa=5220.0 KN) 553 53453 e &) 5220.0 KN)

¢P,=0.6 x 5220.0 = 3152 KN.
OVa=0.75 Afyn = 0.75x 2512 x 420 x 1 = 791280 N =791.3 KN.
P, = 3132 KN > ¢V, = 791.3 KN.

(8N20) dbudb b)uga.\,l..u Ju‘..\.g.a )‘ u.;b :@dejj

w,&tf:a,agtaﬁj&haléjﬁwbdmldybwu%:46,.5
A.bez....uj)ydﬁ'd:k]y ‘_s)SWI.MAL.wIJM}JL?ijjJ.DJI @E.M
J"""‘“’IJAUS!;S;‘ b)udmbul.\.@.»ﬂ Ls"L" bu} dJ,..Sl.\...aA.aLuJ'Mj_{

e
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(350 x 350)mm

8 N 20 Column Bars
Finished ~ Column
\
A T v ap AP L
Use 750mm N Shear Key

900mm P
26 N20
26#20 \

77
b/

20mm@ 73mm O.C 50 mm
Clear Cover

.ul:EgL\.g.’i 2-30
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K ‘ ~ 'L';w
70 )lbﬂllélj)ﬁj]éb&éﬁ5)&).3&.55B%§{?~;03 e | P o
(kg)az (200 55 qoisge | A
' (kg) (mm)
sdwssbdasn J 50000 pogsndanm ol | 0,099 41
sdwssbdaan J 5000 S gsndnm b | 154 5002
w s bdsae 9805 SPCPNITALYY gJL;J 0.222 6 3
%JMJL:JJWJJ;O)J 535‘%53%5;4-.3 gbtﬂ 0305 g .
LSJSJJ}L Jjé '
7219 0.617 0 |5
10.296 0.880 2 |6
14.157 1.210 4 |7
18.474 1.579 16 |8
23.400 2.000 18 |9
28,864 2467 20 |10
34.925 2.985 2 |1
45,092 3.854 %512
56.792 4835 8|13
73.89 6315 R |14
93.51 7.992 36 |15
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H

3l $malasl s UG ol sl sl oS 53 5o SO 5l 5o O s s g 0
4 (ASTM) L (American Society for Testing and Materials) L;.l 03 93 g0

5 5355 3

:(For Cement) s, a) yicas 53— 1

ASTM C 109-92 Testing Compressive Strength of Hydraulic Cement Mortar
(Using 2 inch or 50mm cube specimens)

%u)‘!;ij&;)w ngbw&j)-\:’ué
(g,,gwk;%@,g@& s gho 50mm b 4z 27)

ASTM C 114-88 Standard Method for Chemical Analysis of hydraulic
Cement
ady b Lo g s ) ) el g sl s S5y le s
ASTM C 115-93 Testing for Fines of Portland Cement
@b}l@l};lébama UL&AJW "\':'L-Uﬁ M
ASTM C 150-92 Specifications for Portland cement
ASTM C 151-89 Testing for Autoclave Expansion of Portland Cement
cislo)l gasl oS 5l o)L g a5
ASTM C 186-92 Testing for Heat of Hydfation of Hydraulic Cement
cadolojl o, sl 5 55 giians (S5l
ASTM C 191-92 Testing for Time of Setting of Hydraulic Cement by Vicat
Needle
ASTM C 204-92 Testing for Fineness of Portland Cement by Air
Permeability Apparatus
ASTM C 266-89 Testing for Time of Settihg of Hydraulic Cement by
Gellmore Needle
il 83 L aded 5 do bt sabansl g s ) 5l 3 giions S g e
ASTM C 348-93 Testing for Flexural Strengtfl of Hydraulic Cement Mortars

g;..:..gujlajgdw;u.n:s;.ul#au;l)?,h,)u;,,m‘;?lb&u:

Al




ASTM C349-82  Testing for Compressive Strength of Hydraulic Cement Mortar
ceislojle,badew slie aggJ.Jl#A._‘g)L‘Lé > Jlus :ML&JJ)%L& 3

ASTM C 451-89  Testing for early Stiffening of Portland Cement (Paste Method)
(8,5 b 3 g g s Dol o, ) inas (23553 3 s G 522

ASTM C 595-93  Specification for blended Hydraulic Cement by Gellmore Needle
Sk Kb slolasini il s daul yag i s ) oS gitens S5y le s

ASTM C 845-90 Specification for Expansive Hydraulic Cement
éjpﬁGleL@e)gd,pwégb,\ﬁuu@)lg;:

:5,aJ (For Aggregates) 53l p0 S5 S35 -2

ASTM C 29-91a Testing for Unit Weight and Voids in Aggregate
ceiolojl s e 5105 940 patn 30,0 53l 30 S0 S48
ASTM C 33-92a Specification for Concrete Aggregates
éjlﬂ.‘;;\?t;)ial,aédm 0)bad 53l g SO S350 SO
ASTM C 40-92 Testing. for Organic Impurities in Fine Aggregate

%Lnjlojl#dplyg}a&o,’a»:gﬁal_,s_,ij_,fgﬁ;ﬁ

ASTM C 70-79 Testing for Surface Moisture of Fine Aggregate
cedolo)] °)L:."J¢*€}I’)g’*1=—~> L:;ﬁb"’ NS gr S e
JASTM C 88-90 Testing for Soundness of Aggregates by Use of Sodium

Sulfate of magnesium Sulfate

cudwloslo,badedl b ol Jlyshe JJL&*&IA#)‘JL&MﬁJ&AJ')EMMﬂQ}M 3930 50 50830

ASTM C 127-93 Testing for Specific Gravity and Absorption of Fine
Aggregate

ASTM C 127-93 Testing for Specific Gravity and Absorption of Coarse
Aggregate
enileslo )bl ol sl sledlis s sl g S0 S s




ASTM C 128-93 Testing for Specific Gravity and Absorption of Fine
Aggregate

enolelo bl ol 5ol sledlis 350050 50 S5 e S

ASTM C 136-92 Standard Method for Sieve Analysis of Fine and Coarse
Aggregates

R N P PRSP PR P P

ASTM C 138-92 Sieve Analysis of Fine and Coarse Aggregates

cuislojlo, bl Jdows o dhode 393l g0 S04 o) 5l iz 87

:5,4J (For Chemical Admixtures) 553 ,8s s3e SskeS s -3

ASTM C 260-86 Specification for Air Entraining Admixtures for concrete
é;@(&&ﬂb%dﬁﬁﬁ,ﬁﬁhég%ﬂéu:|,M bl 5 SO

ASTM C 494-92 Specification for Chemical Admixtures for concrete
éjlﬁsfd;ijl Qwﬁﬁuw&g;@ﬁf:o}lﬁd,&ﬁlfa

5,4 (For concrete) yiw SGlS's- 4

ASTM C31-91 Practice for Making and Curing Concrete Test Specimens in
the Field

wﬁ&ﬁﬁ,ﬁlﬁxﬂﬂg.\wﬁ;wlﬁd%u}l:)3)& :ﬁ,gﬁlf:%;»bg

ASTM C 33-92a Specification for Concrete Aggregates
$3t3 SB sl lasin sl o 5083 5 SOSs
ASTM C 39-86 Test for Compressive Strength of Cylindrical Concrete
Specimen

S8 a 25 S0 bakiiolesl s ene slia g5 Lid 3 5 gos o0l gl 3 0 SO

ASTM C 42-90 Obtaining and Testing Drilled Cores and Sawn Beams of
Concrete

cuialbojlo )bl slin g, Lid s 8 god okl gl s 50 S

ASTM C 78-84 Test for Flexural Strength of Concrete (Using Simple Beam

with Third-Point Loading)
cetlojla,bad e slin glosl s 5o SO




ASTM C 94-92a Specification for Ready-Mixed Concrete
A8 3 (P S s 530 538 03l 3) 5500 SEECUVFeR PEVSINE
w Lﬁﬂméf‘g (O] ju‘

ASTM C 143-90a Test for Slump of Portland cement concrete
cunlbelo;bad b 3 i SO s a5

ASTM C 156-93 Test for Water Retention by Concrete Curing Materials
ool sal o 50 5 Sl 5 Satslapaban s 2l 555 5 SOSs

ASTM C 173-93 Test for Air Content of Freshly Mixed Concrete by the
Volumetric Method
S5 583 S 3 NS g5 b ooy by 32 b U 3 320 S a5l 55
cadoloslo,bal | g
ASTM C 231-91b Test for Air Content of Freshly Mixed Concrete by the
Pressure Method
lﬁéﬁé,\f:ékﬁgxﬁéngmﬁ o ya g3 b Lo e Ll
ASTM C 232-92 Test for Bleeding of Concrete

eizlajlo )bl gontes S s S
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1 inch=2.54 cm=0.0254 m
1foot =30.48 cm = 0.3048 m
1 yard=91.44 cm=0.9144 m
1 cm=0.3937 inch

1 m=39.37 inch

1 cm = 0.0328 foot

1 m=3.2808 foot

1 em=0.0109 yard

1 m=109361 yard

:A’Jjbl} L;b)?jl 3-1

1 inch® = 6.4516 cm*
1 foot* = 0.0929 m’

1 yard® = 0.8361 m’

1 em® = 0.1550 inch?
1 em®=0.00107 foot®
1 m* = 1550.003 inch?
1 m*=10.764 foot’
1m* = 1.19599 yard®

:dﬁ).\"jwu -2

1 inch’ = 16.387 cm’

1 foot’ = 0.00863 m’

1 yard® = 764554.9 cm’
| yard® = 0.7645549 m’
1 em® =0.0160 inch’
lem’=1cc

1 m® =35.31467 foot’
1 m’=1.308 yard’

1 lit= 1000 cm’
11it=0.001 m’

1 em’=0.001 lit

1 m® = 1000 lit

:bjb'jﬂo -3
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1 inch* =41.62 cm*
1ft* = 0.00863 m

059 ls 5050 5l g 5825
11b=4.448 N=0.4536 Kgf
1 kip =4.448 KN = 0.4536 mitric ton
1 Ib/ft = 14.59 N/m = 1.488 Kgf/m
1 k/ft = 14.59 KN/m = 1.488 Kgf/'m

4033503 paane | gl glin gt L 5= 6
1 psi = 6.895 KPa = 0.703 kgf/m’ = 0.0703 gf/cm’”

1 ksi = 6.895 MPa = 0.703 metric ton/m’
1 psf=48.77 Pa=4.97 Kgf/m’

bjbljwwﬂdjjww -7
1 Ib/ft’=0.157 KN/m® = 0.016 Kgf/m’

:dﬁjbb)lv\iﬁ J&L&ﬁ 3-8
1 lit/sec = 0.001 m*/sec = 1000 cm3/sec = 0.0353t’/sec
1 em¥/sec =0.001 lit/sec = 1 mlit/sec

1 m¥/sec = 10%cm’/sec = 1000 lit/sec = 35.315ft)/sec
1 ft*/sec = 28.31685lit/sec = 28316.85c¢m’/sec = 0.02832m’/sec

PVPRC PYCNJE R M )
1 cm/sec =0.01 m/sec = 0.0328084ft/sec

1 m/sec = 100 c/sec = 3.280841t/sec
1 ft/sec = 30.48 cm/sec = 0.3048 m/sec

:A.';jb'jd.::’uj »-10
1 em/sec’ = 0.01 m/sec’ = 0.0328083 ft/sec’
1 m/sec’ = 100 cm/sec” = 3.28083 fi/sec’
1 f/sec® = 30.48 cm/sec’ = 0.3047987m/sec’




3 s (Metric System) SO i - Al
()i Feaad s s poads plums s bis gl

j o s 4

ii

Yool 3 el s e T8 910 é'

B 2

6 10283 | 0.566| 0849 | 1.132| 1415|1698 | 1981 | 2264 |2.547| 283| 0222
8 |0503| 1.006| 1.509|2012| 2515|3018 |3.521| 4024 |4527| 503| 0395
10 10.785 1.57 | 2355 3.14| 3.925| 4.71| 5495 6.28 | 7.065 7.85 0.617
12 | 1131 | 2262 3393|4524 5655|6786 | 7917 | 9.048 | 10.18 | 1131] 0.888
14 | 1.539 | 3.078 | 4.617|6.156 | 7.695|9.234|10.77 | 12.312 | 13.85 | 15.39 1.208
16 |2.011| 4.022| 6.033 | 8.044 | 10.055 | 12.07 | 14.08 | 16.088 | 18.1 | 20.11 1.578
18 |2.545 5.09 | 7.635|10.18 | 12.725 | 15.27 | 17.82 | 20.36 | 22.91 | 25.45 1.998
20 | 3.142| 6.284 | 9426|1257 | 15.71 | 18.85]21.99 | 25.136 | 28.28 | 31.42 2.466
22 |3.801| 7.602 | 11.403 | 1521 19.005 | 22.81 | 26.61 | 30.408 | 34.21 | 38.01 2.934
25 14909 | 9.818 | 14.727 | 19.64 | 24.545 | 29.45 | 3436 | 39.272 | 44.18 | 49.09 3.853
28 | 6,158 | 12316 | 18474 | 24.63 | 30.79 | 36.95 | 43.11 | 49.264 | 5542 | 61.58 | 4.834
30 | 8.042 | 16084 | 24.126 | 32.17 | 4021|4825 | 56.29 | 64336 | 7238 | 8042 | 6313
35 | 10.18 | 20358 | 30.537 | 40.72 | 50.895 | 61.07 | 71.25 | 81432 | 9161 | 10179 | 7.99
40 | 12.57 | 25.132 | 37.698 | 50.26 | 62.83 | 75.4 | 87.96 | 100.53 | 113.1 | 125.66 9.865




,lr),; (ASTM A615)>3|%55(American Units) jsj.)olj&;gl.@fla.g —o

:S;’;MAJ.S)J»;-#
(in') e Srodd a3 5l s 5l s oo lcs oy
. v ESE 5 ol
| wkS
B ° 1 2 3 4 5 6 7 8 9
(in)
#3 (3/8) 0.11 1 022 | 033 | 044 | 0.55 | 0.66 | 0.77 | 0.88 | 0.99
#4 (4/8) 020 | 0.40 | 0.60 | 0.80 | 1.00 | 1.20 | 1.40 | 1.60 | 1.80
#5 (5/8) 031062 092 | 1.22 | 1.53 | 1.83 | 2.14 | 244 | 275
#6 (6/8) 044|088 | 1.32 | 1.76 | 2.20 | 2.64 | 3.08 | 3.52 | 3.96
#7 (7/8) 0.61 | 1.22 | 1.83 | 244 | 3.05 | 3.66 | 427 | 4.88 | 5.49
#8 (1) 079 | 1.58 | 2.37 | 3.16 | 3.95 | 474 | 553 | 6.32 | 7.11
1
#9 a g) 1.00 | 2.00 | 3.00 | 4.00 | 5.00 | 6.00 [ 7.00 | 8.00 | 9.00
#10 (li) 127 | 254 | 381 | 5.08 | 635 | 7.62 | 8.89 | 10.16 | 11.43
#11 a %) 1.56 | 3.12 | 468 | 624 | 7.80 | 9.36 | 10.92 | 12.48 | 14.04
#14 (12) 2251450 | 6.75 | 9.00 | 11.25| 13.50 | 15.75 | 18.00 | 20.25
4
#18 (2%) 4.00 | 8.00 | 12.00 | 16.00 | 20.00 | 24.00 | 28.00 | 32.00 | 36.00




3G 4l 5 (Live Load) ;bed 3o S 5135 sho Mo otz s ) ol
35! (ACT 318) (American Construction Institute) & grciws! ol b
s>l 5 #I(ASCE)(American Society of Civil Engineering)
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T 4y lec> b g
ypeJsag : Uniform Live Load Concentrated Live Load
of Structures (psh) o Nim) e | (0250 | (KN/m)e
Balconies & sSJU 100 4,882.428 N/A N/A
SBaglss gopms
T 100 4,882.428 N/A N/A
Decks g sJaS
6»5 g
Residential 40 1,952.971 N/A N/A
Dwellings
Office s ,|s] 50 2441214 2,000 39.05942
jl}ﬁj}.ﬁh)é}lﬁ' 5
P $27 55 100 4,882.428 2,000 39.05942
Office Corridors &
Computers
Schools @vm—» 40 1,952.971 1,000 19.52971
Rttt 100 4,882,428 1,000 19.52971
Schools Corridors
FITGTER
Wb o 125 6,103.035 N/A N/A
Light Store
P - PV PRI
Wb o0 250 12,206.07 N/A N/A
Heavy Store
Sld S Sas
RIEY s 100 4,882.428 1,000 19.52971
Retail Store
FESTUTER
&b o0 125 6,103.035 1,000 19.52971
Whole Sale Store




43[5)5%533%4:333@“})?’ 2

= i 125 6,103.035 | 2,000 39.05942
Light Manufacturing
é)@ﬁf@ﬂjﬁ g0
FESY 250 12,206.07 | 3,000 58.58913
Heavy Manufacturing
“.l .
N 100 | 4,882428| N/A
Restaurant
Lo 80 3,905.942 | 1,000 19.52971
Hospitals
G 40 1952971 NA N/A
Hotel-Room
S P sl Ji s
Hotels Corridors & Public 100 4,882.428 N/A N/A
Rooms
[Ss,La) ol sluw
g F kil 40 1952971 NA N/A
Passengers Garage
P s sl i 250 | 12,20607| 8,000 156.23768
Sidewalks & Driveways
L
f 20 976.4855 N/A N/A

Roof




cewglie A2 %;;MAJWJLE-"&SJW 2550 SO 5o 5 )15 3 sk iy
3y 31, 5 (ASTM) 351 (ACI318)3 J 33 gocantloni 3l lizl) 1558

OIS 33| wgu»d---f ( gﬁt‘liﬁ?ﬁ
. E. =5700(\/T}) fe=57(/%) f=75(F)

psi Kg/cm2 psi K,g/cm2 Psi Kg/cm2 Psi Kg/crn2
2,500 | 175.7674 | 2,850 |200.3748 | 290 | 20.389 380 26.717
3,000 |210.9209 | 3,120 |219.3577 | 310 | 21.795 410 | 28.826
3,500 | 246.0744 | 3,370 |236.9344 | 340 | 23.904 440 30.935
4,000 |281.2278 | 3,600 | 253.105 360 | 25311 470 33.044°
4,500 |316.3813 | 3,820 |268.5726| 380 | 26.717 500 35.153
5,000 |351.5348 | 4,030 | 283.337 | 400 | 28.123 530 37.263
5,500 | 386.6883 | 4,230 |297.3984 | 420 | 29.529 550 38.669
6,000 |421.8417 | 4,420 |310.7568 | 440 | 30.935 580 40.778
6,500 | 456.9952 | 4,600 | 323.412 | 460 | 32.341 600 42.184
7,000 | 492.1487 | 4,770 |335.3642 | 480 | 33.747 620 43.590
8,000 |562.4557 | 5,100 |358.5655| 510 | 35.857 670 47.107




W)y sz 93l g0 Sl lu s pilsy s denddn b
(Unit Weight of Building Construction Materials)

033502 (Construction Materials) 3] g0 _oloi> L
(Unit Weight) =
14.2 KN/m’ (Broken Bricks) i (55 Slo
16 KN/m® (Common Bricks) i e
14.1 KN/m’ (Ordinary Cement) g 53 s
12.5 KN/m> (Rapid hardening Cement) ¢owmw L;a 9 )
20 KN/m® (Cement Mortar) alus gowms
24 KN/m® (Concrete without reinforcement) ¢ SO e ) o
25 KN/m® (Concrete with Reinforcement) g 5SS Lfé 3 e
25 KN/m’ (Glass)  auier
20 KN/m® (Cement Plaster) judy g
17.2 KN/m’ (Stones Ballast) (s 3) s 5 saslo
17.5 KN/m’® (Stones Aggregates) aXs (aka>) opp S
28.5 KN/m® (Basalt Stones) (s 2) a8 edlu
24.5 KN/m® (Granite Stones) (» »3)aSs el S
26.5 KN/m’ (Marble Stones) (» 23)a% 0
5.1 KN/m’ (Timber Oak, Sal) S}
6.5 KN/m® (Timber Mango) S,
6.25 KN/m’ (Timber Teak) S}
6 KN/m’ (Coal) o, K 5033
12.5 KN/m’ (Plastic) S
8 KN/m® (Oils)
6.5 KN/m’ (Ashes) s !
7.5 KN/m® (Clinker) SJ$
13KN/m’ (Rubber)
15 KN/m® (Slag) SNz




o gl S 50,0l i Sl w0l 5 S 5 S0k oMo s ranas g

(Permissible Shear Stress in Various Grades of Concrete in Concrete Beams)

D 3 (Permissible Shear Stress) &lxis glo g5l

M15 M20 M25 M30 M35 M40

0.25 0.22 0.22 0.23 0.23 0.23 0.23
0.50 0.29 0.30 0.31 0.31 0.31 0.32
0.75 0.34 0.35 0.36 0.37 0.37 0.38
1.00 0.37 0.39 0.40 0.41 0.42 0.42
1.25 0.40 0.42 0.44 0.45 0.45 0.46
1.50 0.42 0.45 0.46 0.48 0.49 0.49
1.75 0.44 0.47 0.49 0.50 0.52 0.52
2.00 0.44 0.49 0.51 0.53 0.54 0.55
2.25 0.44 0.51 0.53 0.55 0.56 0.57
2.50 0.44 0.51 0.55 0.57 0.58 0.60
2.75 0.44 0.51 0.56 0.58 0.60 0.62
3.00> 0.44 0.51 0.57 0.60 0.62 0.63
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Message from the Ministry of Higher Education

In history,books have played a very important role in
gaining, keeping and spreading knowledge and science;and they are the
fundamental units of educational curriculum which can also play an effective
role in improving the quality of Higher Education. Therefore, keeping in mind
the needs of the society and today’s requirements and based on educational
standards, new learning materials and textbooks should be provided and
published for the students.

I appreciate the efforts of the lecturers andauthors and I am very thankful to
those who have worked for many years and have written or translated textbooks
in their fields. They have offered their national duty and they have motivated the
motor of improvement.

I also warmly welcome more lecturers to prepare and publish textbooks in
their respective fields so that, after publication, they should be distributed
among the students to take full advantage of them. This will be a good step in
the improvement of the quality of higher education and educational process.

The Ministry of Higher Education has the responsibility to make available
new and standard learning materials in different fields in order to better educate
our students.

Finally I am very grateful to the chief of German Committee for Afghan
Children, Dr. Eroes, and our colleague Dr. Yahya Wardak who have provided
opportunities for publishing textbooks of our lecturers and authors.

I am hopeful that this project should be continued and increased in order to
have at least one standard textbook for each subject, in the near future.

Sincerely,
Prof. Dr. Farida Momand
Minister of Higher Education
Kabul, 2015



Publishing Textbooks

Honorable lecturers and dear students!

The lack of quality textbooks in the universities of Afghanistan is a serious
issue, which is repeatedly challenging students and teachers alike. To tackle
this issue we have initiated the process of providing textbooks to the students
of medicine. For this reason, we have published 176 different medical
textbooks (95 books funded by DAAD, 80 books funded by kinderhilfe-
Afghanistan) from Nangarhar, Khost, Kandahar, Herat, Balkh and Kapisa
medical colleges and Kabul Medical University. It should be mentioned that
all these books have been distributed among the medical colleges of the
country free of cost. Currently we are working to publish 20 more non-
medical textbooks for Nangarhar University. All published medical & non-
medical textbooks can be downloaded from www.ecampus-afghanistan.org

The Afghan National Higher Education Strategy (2010-1014) states:

“Funds will be made available to encourage the writing and publication of textbooks in Dari
and Pashtu. Especially in priority areas, to improve the quality of teaching and learning and
give students access to state — of — the — art information. In the meantime, translation of English
language textbooks and journals into Dari and Pashto is a major challenge for curriculum
reform. Without this facility it would not be possible for university students and faculty to access
modern developments as knowledge in all disciplines accumulates at a rapid and exponential
pace, in particular this is a huge obstacle for establishing a research culture. The Ministry of
Higher Education together with the universities will examine strategies to overcome this
deficit.”

The book you are holding in your hands is a sample of a printed textbook. We
would like to continue this project and to end the method of manual notes and
papers. Based on the request of Higher Education Institutions, there is the
need to publish about 100 different textbooks each year.

As requested by the Ministry of Higher Education, the Afghan universities,
lecturers and students, we extended this project to the non-medical subjects
e.g. Science, Engineering, Agriculture and Economics.

I would like to ask all the lecturers to write new textbooks, translate or
revise their lecture notes or written books and share them with us to be
published. We will ensure quality composition, printing and distribution
to the Afghan Universities free of charge. I would like the students to



encourage and assist their lecturers in this regard. We welcome any
recommendations and suggestions for improvement.

It is worth mentioning that the authors and publishers tried to prepare the
books according to the international standards but if there is any problem in
the book, we kindly request the readers to send their comments to us or the
authors in order to be corrected for future revised editions.

We are very thankful to Kinderhilfe-Afghanistan (German Aid for Afghan
Children) and its director Dr Eroes, who has provided fund for this book. We
would also like to mention that he has provided funds for 80 other medical
textbooks in the past three years which are being used by the students of
Nangarhar and other medical colleges of the country. Dr Eroes has made funds
available for 20 additional books which are being printed now.

[ am especially grateful to GIZ (German Society for International
Cooperation) and CIM (Centre for International Migration & Development)
for providing working opportunities for me during the past five years in
Afghanistan.

In our ministry, I would like to cordially thank Minister of Higher Education
Prof Dr Farida Momand, Academic Deputy Minister, Prof M Osman Babury
and Deputy Minister for Administrative & Financial Affairs Prof Dr Gul
Hassan Walizai, Acting Chancellor of Nangarhar University Prof Dr M Taher
Enayat and lectures for their continuous cooperation and support for this
project.

I am also thankful to all those lecturers that encouraged us and gave us all
these books to be published and distributed all over Afghanistan. Finally I
would like to express my appreciation for the efforts of my colleagues
Hekmatullah Aziz, Ahmad Fahim Habibi and Fazal Rahim in the office for
publishing books.

Dr Yahya Wardak

CIM-Expert & Advisor at the Ministry of Higher Education
Kabul/Afghanistan, June, 2015

Office: 0756014640

Email: textbooks@afghanic.org
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