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(S1) Jo¥! Galalll__ LD

A Jiadll

P oY) gkl < b3 (1-3)

S1

S2 S1

S1

S2 S1

-

P«
BS8110 dlasyll &igaall aladinls

ilua Hall
1.5 KN/Moluhiall Jes

170mmaD) élew

20mm(C) Aluball slazl)

16mm@d Hhall
(L) Jas
TableBS6399 1.5KN/m?
Fy 460N/mm?
Fcu 30N/mm?2
(D.L)czall Jaall

Sluhall + I3 g4

: 9ra"\l\l\ Oasd



0.17*24=4.08

4.08+1.5=5.58KN/m

W=1.4D.L+1.6L.L

W=1.4*5.58+1.6*1.5=10.21KN/m 2

tgasanaill Jaal) Cls/1

(ST asanaill ajall Cilean /2

slaiV) 3 bl (LuaBS8110 Ligaall (4o (3.14) Jsaall (e pgiadl O Lelae Aty

B yaiunal) gaal) dasyil gkl

Lx 0.047 0.036 ASmin
Ly 0.045 0.034 Asmin
MSX=BSX*N*(Lx) 2
Msx= 0.047*10.20*(4.5) 2=9.72KN.M
Jleall 3asl)
d=h-c- 2
2
d=170-20-8=142mm
el mas Gl =3
K=M/bd?fcu
K=9.72*106/1000*(142) 2 * 30 =0.016<0.156
bl (salal adazall

Z/d=0.5+v0.25-k/0.9
Z/d=0.5+v0.25-0.016/0.9=0.98

Z=0.95*d




Z=.95*142=134.9

As=M/0.95fy*z
AS=9.72*10°/0.95*460*134.9=165mm
ASmin=0.13bd/100
Asmin=.13*bd/100=185 mm

Use 016@300 mm c/c/m?

Asprov=201 mm

Asmin>As
MSX= BSX*N*Lx?
Msx=0.036%10.21*(4.5) **1=7.44KN.m

V| JRVRENRURIVEN

K=m/bd?fcu
K=7.44*10°/1000*(142) **30=0.012<0.156

bl (salal adazall
Z/d=0.5-v0.25-k/0.9
Z/d=0.5+v0.25-0.012/0.9=0.99
Z=0.95*d
Z=0.95*%142=134.9
AS =M/0.95*FY*z
AS=7.44*1076/0.95*460*30=126mm
As min>As
Use 016@300 mmc/c/m?

As prov 201 mm



poBaiall e dgenll danyd (A maledll s Gl
As min=.13bd/100=185 mm

Useo16@300 mm c/c/m?

Asprov 201 mm
SEVUPA| I BN - [ENG ) I e EN

L/d <L/d
L/d=mTF*BR*mcf
MTF=.55+ (477-fs)/120(.9+ (m/bd?))
Fs=2fy Asreg/3Asprov
Fs =2*460*185/3*201=282
MTF=.55+ (477-282)/120(.9+ (7.44*10%/ (1000*(142) ?) <2
MTF =1.8
MTF*BR =26*1.8=46.8
L/d=4.5*10%/142=29.6
29.6<46.8 OK
o=l loal

F=BVX*N*Lx
=.4*10.21*4.5=18.38 KN
V=F/bd < 8V fcu
=8V fcu=4.38
V=18.38*%1073/ (1000*(142) %) =.13<.8 Vfcu
OK

Lol a8 LYolay) menss (1-1-3)
MSY=BSY*N*Ly?

10



=.045%10.21%(4.2) #*1=8.10 Kn.m

K=m/bd?*fcu = 8.10*10°/ (1000*(142) **30)
=.013<.156

Z/d=.5+.25-.013/.9=.99
Z=.95*%142=134.9
As=m/.95fyz=8.10*10°%/ (.95*460*134.9)
=137 mm

Asmin> As

Use 016@300 mm c/c/m?

As prov=201 mm

MSY=BSY*N*Ly?
=.034*%10.21%(4.2) >=6.12 Kn.m

K=m/bd*fcu=6.12*10°/ (1000*(142) 2*30)
=.010<0.156

Z/d=.5+.25-(.01/.9)=.99
Z/d=.95*142=134.9
As=m/.95*fyz=6.12*10°/ (.95*460*134.9)

11
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Byaiaall ganll dasyil o

bl (salal adazall



=104 mm
As min>As
Use 016@300 mm c/c/m?

As prov =201 mm

Bpcicsall pe dgaall da il moluall
As min=.13bd/100=.13*1000*142/100=185mm
Use 016@300 mm c/c/m?

Ly oLVl i dausgl) syl i) L)
4y 2aliL/d

MTF*MCF*BR=

MTF=.55+ (477-282)/120(.9+ (6.12*105/ (1000*(142) 2))
=1.8

MTF*BR=1.8*26=46.8

=dulalil/d

4.5%10%/142=29.6
46.8>29.6
OK

=il losl
F=BVS*N*Ly
F=.4*10.21%4.2=17.15
V=F/bd= 17.15*10%/ (1000*142)
=.12<.8 fcu
.12<4.35

12



OK

SPesing<3d<750
300<3*142<750
300<426<750
OK

craall Hlnal

$2) Js¥) Gaaldall Dl i (2 -1-3)
(‘;.IM.I

Bs 8110 (3.14) Jsaall (1o agiall dlalas Aladinls

Lx

0.039 0.030

.039

Ly

0.037 0.028

As min

MSX=BSX*N*LX?

MSX=0.039*10.21*(4.5) **1=8.06KN.m

d=h-c- 2

2

d=170-20-8=142mm

(S2) ADll  apansill piall lion®

13

(s3c3esal 3g0nl dnsy) ashall olai¥) b ceabecl) liea

Jlaill 3anl)




K=M/bd**fcu

K=8.06*10°/1000*(142) *30=0.013<0.156
b)) (salal adazall

Z/d=0.5+v0.25-k/0.9

Z/d=0.5+v0.25-0.013=0.99

Z=0.95*d

Z=0.95*%142=134.9

AS=M/0.95fy*z

AS=8.06%*10°/0.95*460*134.9

Asmin=0.13bd/100

Asmin=185mm

Use016@300mmc/c/m?

Asprov201mm

Asmin>AS

Jassll Aoyl A aded) las
MSX=BSX*N*LX?
MSX=0.030*12.21*(4.2) 2*1=5.40KN.M
C\:duﬂ\ RERCN &._\Lu.\;
K=M/bd?**fcu
K=5.40*10°/1000*(142) 2*30=0.01<0.156
bl (salal adazall
Z/d=0.5+v0.25-k/0.9
Z/d=0.5+v0.25-0.01/0.9=0.99
Z=0.95*d

14



Z=0.95*142=134.9

AS=M/0.95*FY*z
AS=5.40*%10°/0.95*460*134.9=92mm
UseO16@300MMc/c/m?

ASmin>AS

ASprov201mm

L/d<L/d

L/d=MTF*MCF*BR

BRFROM TABLE (3-9) B8110=26
Modification=0.55+ (477-fs)/120(0.9+m/bd?)
FS=2fsASreg/3fyASprou=1.8

MTF=1.8

L/d=1.8*%26=46.8

L/d=4.5%10%/142=31.7

L/d<L/d

OK

Spesing<3d<750
300< 3*142<750
300<426<750
OK

F=Bvx*N*LX

15
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LX 0.36 0.24

LY 0.36 0

BS8110 duslhasyll &igaall a (3-15)Jsaal) e dalaall alasialy

F=0.36*%10.21*4.5=16.54

V=F/bd
V=16.54*10%/1000*142=0.12<0.8Vfcu
0.12<4.4

OK

Ll elai¥) 3 Jacosl) Ayl LY olat¥) b psecs (3-1-3)

MSY=BSY*N*(LY) 2
MSY=0.037*10.21*(4.2) 2=6.66KN.m

mdall aia Gl
K=M/bd?**fcu
K=6.66*10°/1000*(142) 2*30=0.011<0.156
Z/d=0.5+v0.25-k/0.9
Z/d=0.5+v0.25-0.011/0.9=0.99
Z=0.95*d
Z=0.95*%142=134.9
AS=M/0.95*FY*z
AS=6.66*10%/0.95*460*134.9=113mm

.ASmin=0.13bd/100

16



ASmin=0.13*1000%142/100=185mm
UseO16@300C/C/m?

ASpro201mm

ASmin>AS

ianall 3gaal) dasyil Cingall el

MSY=MSY*N*LY?
MSY=0.28*10.21*%(4.2) °=5.04

cldl) pas Ol *
K=M/bd**fcu
K=6.66%10°/1000*(142) *30=0.010<0.156
bl (salal adazall
Z/d=0.5+v0.25-k/0.9
Z/d=0.5+v0.25-0.010/0.9=0.99
Z=0.95*d
Z=0.95*%142=134.9
AS=M/0.95*FY*z
AS=6.66%10°/0.95*460*134.9=113mm

ASmin=0.13*bd/100
ASmin=0.13*1000*142/100=185mm
ASmin>AS

UseO16@300mmc/c/m?

17



: (M ) )Lﬁi\
Spesing<3d<750
300<426<750
OK

Locssl) Aoyl ity )

L/d<L/d
L/d=4.5%10%/142=29.6
L/d=BR*MCF*MTF
BRFROM TABLE=26
MTF=0.55+ (477-FS)/120(0.9+M*bd?) =1.8
MTF=1.8
L/d=1.8*26=46.8
L/d>L/d
OK
o=adll losl
F=Bvy*N*Ly
F=0.36*10.21*4.2=15.44
V=F/bd
V=15.44*1073/1000*142=0.11<0.8Vfcu
OK

18



V) Gkl Abdy praai (2-3)
(S1) U3l pranai(1-2-3)

S1 S2 s1

S1 S2 s1

(BS8110) duilkaydl d3gaall aladiusly il il
2KN/m? cluladall Jaal
200mm Dl Slaw «¢
20mm il Al clae o
16mm @ haall <
Table (1) BS6399__ 2.5KN/m? all Jaall «
460N/mm? __ FY
30N/mm? __ Fcu <
S Gydtatphil) @ DLl Jaal)
F S Ol
0.20*24=4.8
4.8+2=6.8KN/m?

eraaill Jeall Gl

19



W=1.4DL+1.6LL
W=1.4*%6.8+1.6*2.5=13.52KN/m?

(BS8110)is2all (se (3.14) Jsaall (ra aiall cdlalae alaaiuly (S1)ALA jaransill ojal) ln

(seal) 2ganl Ay ) Jughall olai¥l 3 peabell alon

LX 0.047 0.036 Asmin
LY 0.045 0.034 ASmin
MSX=Bsx*N* (LX) 2
MSX=0.047*13.52*(4.5) 2*1=12.88KN.m
Dl (3aall
d=h-c-@
2
d=200-20-8=172mm
V| JRVRENRURVEN
K=M/bd?**fcu
K=12.88*10°/1000*(172) *30=0.015<0.156
bl (salal adazall

Z/d=0.5+v0.25-k/0.9
Z/d=0.5+v0.25-0.015/0.9=0.98
Z=0.95*d

Z=0.95*172=163.4
AS=N/0.95*FY*z
AS=M/0.95*460*163.4=180mm
ASmin=0.13bd/100

20



ASmin=0.13*1000*172/100=223.6mm
ASmin>AS

UseO016@300mmC/C/m?
ASprov402mm

Loassl) iyl & aall oleea
MSX=Bsx*N*LX?
MSX=0.036*13.52*(4.5) *1=8.2KN.m

V| JRVRENRURIVEN
K=m /bd?* fcu
K=8.2*10°/1000*(172)2*30=0.01<0.0156
Z/d=0.5+v0.25-k/0.9
Z/d=0.5+v0.25-0.01/0.9=0.99
Z/d=0.95*d
Z=0.95*172=163.4
AS=M/0.95fyz
AS=8.2*1076/0.95*460*163.7=115mm
ASmin=0.13bd/100
ASmin=223.6mm
ASmin>AS
UseO16@300mmC/C/m?
ASprov402mm

iy |yl
L/d<L/d

L/d=BR*MTF*MCF

21



MTF=0.55+ (477-fs)/120(0.9+m/bd?)
MTF=0.2
L/d=0.2*26=5.2
L/d=4.5*10%/172=26.16
OK
=il lasl
F=BVS*N*LX
F=0.036*13.52*%4.5=21.9
V=F/bd
V.  =21.9*10%/1000*172=0.13<4.4
OK
@rall Lol
SPesing<3d<750

300<516<750
OK

LY oladl b AL asesi (2-2-3)

einaall bl o el il
MSY=BSY*N*(LY)?
Msy=0.037*13.52*(4.2) >=8.82KN.m
bl s Cla™

K=m/bd**fcy
K= 8.82*10°/1000*(172)%*30=0.01<0.156

zbel) (gala) alaiall

22



Z/d=0.5+v0.25-K/0.9
Z/d=0.5+v0.25-0.01/0.9

Z=0.95*d

Z=0.95*%172=163.4

AS=M/0.95*FY*Z
AS=8.82*10°/0.95*460*163.4=124mm
ASmin=0.13bd/100

ASmin=223.6mm

ASmin>AS

UseO16@300mmc/c/m?

ASprov402mm

Logllias i ajal) Gl

MSX==BSX*N*LY?
MSX=0.028*13.52*(4.2) °=6.68

bl aas ol
K=M/bd*fcy
K=6.68*10°/1000*(172) 2*30=0.01<0.156
bl (salal adazall
Z/d=0.5+v0.25-K/0.9
Z/d=0.5+v0.25-0.01/0.9= 0.99
Z/d=0.95*d
Z=0.95*172=136.4
AS=m/0.95*FY*z
AS=6.68*10°/0.95*460*163.4=94mm

23



ASmin=0.13bd/100
ASmin=0.13*1000*172/100=223.6mm
ASmin>AS

UseO16@300mmC/C/M?

ASprov402mm

ASmin=0.13bd/100
ASmin=0.13*1000*172/100=223.6mm
UseO16@300mmC/C/M?

L/d<L/d

L/d=MTF*BR

MTF=0.55+ (477-fs)/120(0.9*m/bd?)
MTF=2

L/d=2*26=52
L/d=4.2*%10%/172=24.42

OK

SPesing<3d<750
300<516<750
OK

F=BVS*N*LY
F=0.036*13.52*4.2=20.44

24
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V=F/bd
V=20.44*103/1000*172=0.12<0.8Vfcu
0.12<4.4

Jo¥) Gl il o araai(4-3)
Bpaisal) diajlall aranal (1-4-3)
BS 8110 (3.5)dsaall (e agieall c¥alas 32l
rlial Y|
1.5KN/M?2 clohiall Jas o
Al lewl 70mm  *
Sl Al Uazli20mm <
ohallemm o
L5KN/m 2 (L.L) ool Jasll <
460N/mm 2 il yall saaall daglaadl
30N/mm 2 elaall aal 8huaal) daglaall <
400*250mméaaylall aleal o
IKN/m 2 cluhaill Jas o
ilad) o dalid) Jlal) Gles o

AN el A Jes

25



2.1*4.5=9.45 m?

.17*24=4.05+1.5=5.58 kn/m?
5.58*9.45=52.73 KN

.25%.4*%4.5*24=10.8 KN
L.Ls 1.5%9.45=14.18 KN

D.L total: 52.73*10.8= 63.53 KN

N=1.4D.L+ 1.6L.L=1.4*63.53+ 1.6*%14.18=111.63 KN

ALY Jea

Sl G)ysl)

el Sl Oyl

eosanaill Jaadl Clua

BS 8110 from table (3.5)dulayll g0l (10 areraill ajall lias

Moment

0.09FL

-0.11FL 0.07FL

B1:

26

Near middle of end span:




As min =.13bd/100 = .13*400*222/100=115.4 mm

m=0.09FL = 0.09 *111.63*4.5=45.21 Kn.m

Jadll aal
d = h-c-p\2=250-20-16/2=222 mm
olaal) as Gl
K=m/bd? fcu= 45.21*10°/400*(222) 2*30=0.077<0.156
bl (salal adazall

Z/d=.5+V.25-k/.9= .5+V.25-(.077/.9)=.91
Z=.91%222=203

As= m/.95fyz= 45.21*10°/.95*460*203=516 mm

As min=.13bd/100=.13*400*222/100= 115.44 mm
As>As min

Use 4 916

As prov= 804 mm

Jo¥1 Aslall Sl vie ajall Gl

From table (3.5)
m=.11FL=.11*111.63*4.5=55.3 Kn.m

ledll b Gl

K= m/bd*fcu= 55.3*10°/400*(222) 2*30=0.095<0.156

27



bl (salal adazall
z/d=.5+V.25-(k/.9)= .5+V.25-(.095/.9)= .89
z=.89%222=197.6
As=m/.95fyz= 55.3*10"6/.95*460*197.6=647 mm
As min=.13bd/100=.13*400*222/100= 115.44 mm
As>As min

Use 4 916 as prov= 804 mm
LA)LJ\ L.o.u} Qe e):d\ Gl

From table (3.5)
M= 0.07FL=0.07*111.63*4.5=35.2 kn.m
K= m/bd?*fcu= 35.2*10°/400%(222) 2*30=.06<.156
zobull alal adadall
z/d=.5+V.25-(.06/.9)=.93
2=.93*222=206.46
As=m/.95fyz= 35.2*¥10°/.95*460*206.46=395 mm
As min=.13bd/100=.13*400*222/100=115.44 mm

As>As min
Use 4 916 As prov =804 mm
oaylall Caaiia die Cala i) Hlosl
dlgaalikl/danlalil/d
dalsaalil/d
BR*MTF*MCF

MCF=0
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BR=26 from table (3.9) Bs 8110
MTF= m/bd?
MTF=35.2*103/400%*(222) >=1.8

A

1.5

v

A

1.8
2 <«

v

2-1.5/1.04-1.14=1.8-1.5/x-1.14
X=1.08

MTF* BR=1.08*26=28.08

4.5%10%/222=20.27
20.27< 28.08
OK

V=.6*F

V=.6*111.63=66.98

v=V/bd= 66.98*1073/400*222=.76<.8Vfcu
.8Vfcu=4.38

29

v

1.14

1.04

4y asllL/d

dwluwalll/d

I Jalall mild) vie (yadl) sl

From table (3.5)

VC a8l (e dandl) ol



From table (3.8)

VC=.79*(100As/bd) ¥/3*(400/d) /4/1.25
(100As/bd)= (100*804/400*222) *3*=.97
(400/222) Y4=1.16
VC=.79*(.97*1.16)/1.25=.71

s oadll YAl Y dayall
V<.5 vs.
76< .5%.71
.76<.36

roall el SE Lyl
.Sve<v< (VC+.4)
5*.71<.76< (.71+.4)
.36<.76<1.11
ey S Lyl
: B24a s pasi (2-4-3)
N=111.63*2=KN

BS 8110 from table (3.5) Jsaall e agiall cDlalaa 33k

T~

BZ\/
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AU dalice

18.9m?

ALl SN Gl
.17%24=4.08+1.5
5.58 KN = culpdadall
5.58*18.9=105.46
Aalall I 540
4*.25%4.5*%24=11.8 KN

L.L=1.5*%18.9=28.35 KN
D.L total=11.8+105.46=117.26 KN

sl Joall s
N=1.4D.L+1.6L.L= 1.4%¥117.26+1.6%28.35=209.5 KN

aranaill aall Gl
From table (3.8)

As min=.13bd/100=.13*400*222/100= 115.44 mm
M= 0.09fl= 0.09*209.5*4.5=84.8 kn.m

rzeledll pas Gl
tJledll Ganl)
d=h-c- ¢/2=250-20-16/2=222 mm

K= m/bd*fcu= 84.8*%10°/400*(222)* *30=0.143<0.156
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bl (salal adazall
2/d=.5+V.25-(k/.9)=.5+.25-V (.143/.90)=.84
z=.84%222=186.7
As =m/.95fyz= 84.8*10°/.95*460*186.7=1039 mm
As min=.13bd/100=.13*400*222/100=115.44 mm
As>As min

Use 6 916 As prov=1210 mm
Jo¥1 Aslall Sl vie a3all Gl
M=.11fl=.11*209.5*%4.5=103.7 kn.m
V| JRVRENRURIVEN
K= m/bdfcu= 103.7*10°/400*(222) % ¥30=0.175<.156
@duﬂ\ ‘;ﬂ_ﬁ tl:ful\
1adl) dahie el ans e
As= Kfcubd?/.95fyz+As’
0.156=K )L Ll

Z=0.775d
Z=0.775*222=172.05
As=0.156*30*400%*(222) % /.95*460%172.05=1227 mm

bl dakid moleall yoas Cles

As’= (k-K) bd?fcu/.95fy (d-d")
=(0.175-0.156)*400*(222) % *30/.95*460*(222-50)=149.5 mm
1227+149.5=1377 mm
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As min=115.44 mm
As>As min
Use 7 916

As prov =1410 mm
. LA)L:J\ J:u.nj e ?)’J\ las

From table (3.5)
M= 0.07fI=0.07*209.5*4.5=65.99 kn.m

bl mas Glus

K=m /bd?*fcu=
65, 99*10%/400*(222) 2 *30=.112<.156

bl (salal adazall
2/d=.5+V.25-(.112/.9)=.88
z=.88%222=194.4
As=m/0.95fyz= 65.99*1076/.95*460*194.4=777 mm
As min=.13bd/100=.138400*%222/100=115.44 mm
As>As min
Cue 4 916

As prov=804 mm
daylall Caaiia & i) losl
ady aalikl/Daulealil/d
dulealll/d

4.5%103/222=20.2

dalgaalil/d
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MTF*BR*MCFR
MTF= m/bd?= 65.99*10°/400*(222) *=3.35
3 <« ».91

3.35 4 > X

4 . .84

<« »

4-3/.84-.91=3.35-3/x-.91

X=.89
BR= 26
MTF=26*.89=23.14
20.2<23.14

OK

V=.6F=.6%*209.5=125.7
V=V/bd=125.7*10%/400*222=1.4<.8fcu
1.4<4.38

(100As/bdY/3=

(100*1410/400*222) *3=1.17
(400/222) ¥4=1.16
VC=0.79%(1.17*1.16)/1.25=0.86

V<.5vc
1.4<.5*.86
1.4<.43

34

I alall mild) vie (aal) lad)

:Jgy) oyl

G Y Jo¥) Lyl



0.5vc<v< (VC+0.4)
0.43<1.4<1.26

(VC+0.4)<v<.8fcu
1.26<1.4<4.34

i I PV

Gramy Y ‘;atd\ Ll

sCalll) L yad)

Gaaan Glll) Lyl
:Js¥) @l juadl) slai¥) asemai(3-4-3)

B3ulail) Alaulss mracal

A

=2.25%4.2=9.45 m?

.17*24=4.05+1.5
5.58 KN/m?
5.58*9.45=52.73 KN

T T

ralboayladl Lo ddabidl JlaY) clea

L S sl

Ciluda gl

.-
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rbaaylall Slal) Gl
4.5%24* 4*.25=10.8 KN
L.Ls=9.45*%1.5=14.18 KN
D.Lt=10.8*52.73=63.53 KN
N=1.4D.L+1.6L.L=1.4*%63.53+1.6*%14.18=111.63 KN

Laylal) Julas

K1= 4bd3/12L=4*400*(250)3/12*4200=496032
K2=4bd*/121=4**400*(250) 3/12*4200=496032
> K=K1+K2=496032+496032=992064

K1/3yK=496032/992064=.5
K2/¥K=496032/992064=.5

Gblgdll Cufi agie Clea

-WL/12=111.63*4.5/12=39.1 kn.m
+WL/12=111.63*4.5/12=39.1 kn.m

0 05 05 0 sl i lalas

' 391 +3901

/ \ oY)

39.1- +39.1

39.1*0.5=19.5 KN.M
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K=m /bd*fcu=19.5*10°%/400* (222)2 *30=0.033<0.156
bl (salal adazall
z/d=.5+V.25-(k/.9)=.5+V.25-(0.033/.9)=.96
Z=.95%222=210.9
As =m/.95fyz= 19.5%10°/.95*460*210.9=212 mm
As min=.13bd/100=.13*400*222/100=115.44 mm
As>As min

Use@16 T2 As prov=402 mm
Los sl Aahia aie (ol yasy) s

) cYalae aladials
Modification faction=.55+ (477-fs)/120(.9+m/bd?) <2.0
Fs= 2fy As rag/3As prov* 1/Bb
Fs=2*460* 212 /3*402 =162
.55+ (477- 162 )/120*(.9+19.5*%1073/400* (222)2=2.92=2
4y 2alL/d
BR*MTF=2*26=52
dulalil/d
4.2*103/222=18.91
Ly aall> L/d dulealil/d
OK
=il sl
V=.6F

V=.6%111.63=66.9
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v=V/bd= 66.9*10°/400*222=.75<.8Vfcu
(100As/bd) 3= (100*402 /400*222) */3=3.86
(400/222)Y/4=1.16
VC=0.79*(1.16* 3.86 )/1.25=2.83
t o) dayd)

v<.5vc
0.75<0.5*2.83
0.75<1.42

OK

:B4 Js¥) ) A e asanai (4-4-3)
el e ddabidl Jlaa¥l Gl

111.63%2=223.26 KN

B4 B4

B4 B4

K1=4bh3/12L=4*400%*(250) 3/12*4200=496032
K2=4bh3/121=4*400*(250) 3/12*4200=496032
>K=K1+K2=496032+496032=992064
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K1/3K=496032/992064=.5
K2/3K=496032/992064=.5

Sl Cadt a5l Cilea

-WL/12=223.26*4.5/12=83.72
+ WL/12=223.26*4.5/12=83.72

0 05 05 0 asd clala
A A A
-83.72 +83.7
_ ~_ R
-83.72 +83.72
=ajall

83.72*0.5=41.86 KN.M
K=41.86*10°/400*(222)* *30=0.071<0.156

bl (salal adazall
Z/d=0.5+v.25-(k/.9)=0.5+V.25-(0.071/.9)=0.92*222=204.5
As=m/.95fyz=41.86*10°/.95*460*204.5=468 mm
As>As min
Use ¢16T3
As prov=603MM
Ghady) las)

MTF=M/bd?*=41.86*10%/(400*(222) *)=2.12

2 «—— 104
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212«—> X

3 «—091
3-2/0.91-1.04=2.12-2/x-1.04
1/-0.13=0.12/x-1.04

X=1.02

BR*MTF=26*1.02=26.6

4.2*%103/222=18.9

OK

V=.6F

V=.6*223.26=133.96
v=V/bd133.96*103/400*222=1.51<.8Vfcu
(100As/bd) /3= (100*603 /400*222) V/3=4.42
(400/222) ¥4=1.16

VC=0.79%(1.16* 4.42)/1.25=3.24

v<0.5vc
1.51<0.5*3.24
1.51<1.62

40

AlsaaliL/d

dulwalll/d

Luleall > L/d 4 2allL/d

roadll las)

satll Yl
I Loyl



OK

.20*24=4.8 kn/m?

4.8+2
6.8kn/m?

4.5%2.1=9.45 m?
6.8%9.45=64.26 m

2kn/m?
200mm
2.5kn/m?

300*420mm

41

AN Gl Glid jle azanas (5-3)

: B Bpaiceall Liajlall asaat (1-5-3)

sl i8N
Glubéall Jas o
DL cla o
‘.fj\ Jaall o

Lizal 53] dcasladl lasd o0
AU e dhabaall Jla) Glea

AL 3 sl + AL e

I Aalice

aaall 13 550



0.42*.3*24*4.5=13.6 KN
9.45%*2.5=23.6 kn/m?
Total D.L=13.61+64.26=77.87

ssaaill Jaall Cilua
N= 1.4 D.L+1.6L.L=1.4*77.87+1.6*23.6=146.78 KN
sl wall Clia

From table (3.5)

Moment 0 0.09FI 0.11FI 0.07FL

sheen 0.45f 0.6f

/RN e
Y2 ! el ]

d=h-c-¢-¢/2=300-20-16-8=256 mm

Z@J\Aﬂ\ Ll C\:duﬂ\ 2as il

As min=.13bd/100=.13*420*256/100=139.8 mm
Use p16T1 As prov=201 mm
M=0.09fl= 0.09*146.78*4.5=59.45 kn.m

rzeledll pas Gl

K=m/bd*fcu= 59.45*106/420*(256)> *30=0.072<0.156

bl alal alaiall
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Z/d=0.5+V.25-(k/.9)=.5+V.25-0.072/0.9=0.92
Z=.92*256=236
As= m/0.95fyz= 59.45*10%/.95*460*236=576 mm
As min=0.13bd/100=0.13*420*256/100=139.8 mm
As>As min
Use 3¢16

As prov=603 mm

Jo¥1 Aslall sl xie a5ell Gl

From table (3.5)

M=0.11FL=0.11*146.78%4.5=72.66 KN.M

rzebedll pas Qs

K=m/bd*fcu=72.66*10°/420* (256)% *30=0.088<0.156

b)) (salal adazall
Z/d=0.5+v.25-(k/.9)=0.5+v0.25-(0.088/0.9)=0.91
7=0.91*256=231
As=m/.95fyz=73.34*10°/0.95*460*231=678 mm
As min=148.5 mm
AS>As min
Use 4916

Asprove =804 mm
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From table (3.5)

M=0.07FL=0.07*146.78*4.5=46.24 KN.M

bl mas Gl
K=m/bd*2fcu= 46.24*10°/420*(256) **30=0.050<0.156
b)) (salal adazall
Z/d=0.5+V.25-(k/.9)=.5++V.25-(0.050/0.9)=0.94
Z=0.94*256=240.1
As=m/.95fyz= 146.67*10°%/.95*460*240.1=441 mm
As min=.13bd/100=.13*420*256/100=139 mm
As>As min
Usepl6T3
As prov=603 mm
ey las)

4l aali<l/d dulealil/d

Modification= 0.55+ (477-fs)/120(0.9+m/bd?)

Fs=2*460*441/3*603=224

0.55+ (477-224)/120*(0.9+ (46.24*10%/420%(256) ?))

=2.95>2
2=4aal 3ab
4y aliL/d

2*26=52
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dulealll/d
4.5%103/256=17.6
duluall> L/d4ds aaliL/d
oK
Jo¥) Sl sl e adll jlas)
V=0.6F=0.6*146.78=88.1
v=V/bd=88.1*103/420*256=0.82<0.8Vfcu
0.82<0.8V30
0.82<4.38
(100As/bd) 3= (100*804/420%256) /3=0.91
(400/256) Y4=1.12
VC=0.79*%(0.91*1.12)/1.25=0.64
sl NVl & JY1 Loyl
V<0.5 VC
0.82<0.5*0.64

0.82<0.32 Giak Y Lyl

gl Vs b S L
0.5 vc< v< (ve+0.4)

0.5*0.64<0.82< (0.64+0.4)

0.32<0.82<1.04 Ggasn  SGl L il

B2:dudausll dajlal) aranai(2-5-3)
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- T\/T

N=146.78*2=293.56 KN

24 deall yuay

(3.5)d sl Gaparenaill o jall Clus
‘?Aju\ Ll C»_M Al pas Gles
As min =0.13bd/100=0.13*420*256/100=139.8 mm

Use p16T1

As prov=201 mm
JoY) sl asanaill el Glasa
M= 0.09FL=0.09*293.56*4.5=118.89 kn.m
C\:duﬂ\ RERCN &._\Lu.\;
K= m/bd*fcu=118.89*10%/420* 256) 2*30
=0.144<0.156
bl (salal adazall
z/d=0.5+v0.25-(k/0.9)
=0.5+v0.25-(0.4/0.9) =0.84
z=0.84*256=215
As= m/0.95fyz= 118.89*10°/0.95*460*215=1256 mm
As min=.13bd/100=0.13*420*256/100=139.8 mm
As>As min
Use 16 T6

46



As prov= 2010 mm
IV Jalall aladl el Cles
M=0.11FL=0.11*293.56*4.5=145. KN.m

K=m/bd*fcu=145*10°%/420*(256) * *30=0.176< 0.156
b)) (salal adazall
z/d=0.5+v0.25-(k/0.9)
= 0.5+V0.25-(0.176/0.9)=0.80
2=0.80*256=206

A4l dadaia & leall aos Cles
As=Kfcubd?/0.95fyZ+As’

Z=0.775d=0.775*256=198.4

As=0.156*30*420%*(256) * /0.95*460*198.4+As’

As=1486+As’

As’= (k-K) bd*2fcu/0.95fy (d-d*) =
As’=(0.176-0.156)*420*(256)2*30/0.95*46460(256-50) =183.5 mm
As+As’=183.5+1486=1669 mm

As min=139.8 mm

As>As min

Use ¢16T9 As prove=1810 mm

M=0.07FL=0.07*293.56*4.5=92.5 KN.M
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zldll das Gl
K=m/bd?*fcu= 92.5*1076/420%*(256) 2 *30
=0.112<0.156
bl (salal adazall
z/d=0.5+v0.25-(k/0.9)
= 0.5+v0.25-(0.112/0.9)
=0.88%256=225.3
As= m/0.95fyz=92.5%*10°/0.95*460*225.3=940 MM
As min=139.8 mm
As >As min
Use p16 T5
As prov=1010 mm
Jo¥1 Al Ll 8 padl) Las)
V=0.6 F=0.6*293.56=176.14
V=V/bd=176.14*10°/420*256
=1.6<0.8Vfcu
=1.6<4.38
VC= 0.79(100As/bd) ¥3*(400/fcu) ¥/*/1.25
= (100*1810/420*256) /3= 1.19
(400/256) 4=1.12
VC=0.79(1.12*1.19)/1.25=0.84
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1uadll N

!‘_A;}“ all
V<0.5vc
1.6<0.5*0.84
1.6<0.42
G Y Lyl
L)) A
0.5vc<v< (VC+0.4)
0.5%0.84<1.6< (0.84+0.4)
0.42<1.6<1.24
Gaany a il
AE) A
(VC+0.4)<v<0.8Vfcu or 5N/mm?
1.24<1.6<4.38
Gaad Ja il

 dalal) Chsiie ie Cilyaiy) Lol
Ay aalikl/d dulealll/d
rAlaled) 33y e
Modification faction=.55+ (477-fs)/120(.9+m/bd?) <2.0

Fs= 2fy As rag/3As prov* 1/Bb
=2*460*940/3*1010=285

49



=0.55+ (477-285)/120%(0.9*(92.5*10"3/420*(256) %))

=2.33>2
2=l 33k
4l 2alL/d
26%2=52
dulealll/d

4.5%10%/256=17.6

4y 2alikl/d dulealil/d

OK
: B3 _juadll slady) gﬁ duia jlal asaai (3-5-3)
C B A
402& 4.2Fn T
1oL Lle
64.26 KN
paall S )l
0.42*0.30*24*4.2=12.7 KN
L.L=9.45*2.5=23.6 KN
Total D.L=64.26+12.7=76.96 KN
el Jaall Gles

N=1.4D.L*1.6L.L=1.4*76.96+1.6*23.6=145.5 KN
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K1=4bh3/12L=4*420%*(300) 3/12*4200=900000
K2=4bh3/12L=4*420%*(300)° /12*4200=900000
5K=K1+K2=900000+900000=1800000
K1/5K=900000/1800000=0.5
K2/5K=900000/1800000=0.5

Clleill a6 agie
-WL/12=-145.5*4.2/12=-50.93 KN.M
+WL/12=-145.5%4.2/12=+50.93 KN.M

0 05 05 0 sl Dlalaa

A
| 5093  +50.93

‘o/ 0 . oY)

-50.93 +50.93

50.93*0.5=25.47 KN.m
V| JRVAENRURIVEN
K=M/bd*fcu=25.69*10°/420* (256)* *30=0.031<0.156
bl (salal adazall
Z/d= 0.5+v0.25-(k/0.9)=0.5+v0.25-(0.031/0.9)=0.97
2=0.95*256=243.2
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As=m/0.94fyz=25.69*10°/0.95*460*243.2=242 mm
As min=0.13bd/100=0.13*420*256/100=139.8 mm
As>As min
Use 1274

As prov=452 mm

:u_'q\);_'a‘)[\ )Lﬁi\

Modification faction=.55+ (477-fs)/120(.9+m/bd?) <2.0
Fs= 2fy As rag/3As prov* 1/Bb
Fs=2*460%242/3*452=164.2 mm
0.55+ (477-164.2)/120(0.9+ (25.69*103/420*(256) 2)) =3.44>2

2=4aal 2k

4y aaliL/d
26*2=52

dnlealil/d

4.2*103/256=16.4
dly aalikl/d dnlealil/d
OK
o=l jlaal
V=0.6F=0.6*%146.78=88.1
V=v/bd=88.1*10%/420*256=0.82<0.8Vfcu
0.82<4.38

(100As/bd) /3= (100*452/420*256) /3=0.75
(400/256) Y/4=1.12
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VC=0.79(1.12*0.75)/1.25=0.53

V<0.5vc
0.82<0.5*0.53
0.82<0.27

0.5vc<v< (VC+0.4)

0.5*0.53<0.82< (0.53+0.4)

0.27<0.82<0.93

145.5*2=291 KN

K1=4bh3/12L=4*420%*(300)3/12*4200=
K2=4bh3/12L=4*420%*(300)3/12*4200=

> K=K1+K2=900000+900000=1800000
K1/3K=900000/1800000=0.5
K2/%K=900000/1800000=0.5

Jo¥1 Loyl

i Y Jg¥l dayall

Gl Lol

ey S Lyl
B4dua jlall aranat (4-5-3)

2 b g pae dumylall e Jaluall Jeal)

Jilal 5yke e aensl
ileal)

900000
900000
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Clledll g agie
-WL/12=-291%*(4.2)/12=101.85 KN.M
+WL/12=+291*(4.2)/12=101.85 KN.M

0 0.5 0.5 0
-101.85 4+101.85 +201.85 4
f)/ 0 . o)
0 0
+101.85 101.85

101.85*0.5=50.93 KN.m

V| JRVRENRURIVEN
K=M/bd*fcu=50.93*10°/(420*(256)* *30)=0.062<0.156
zaladl salal adazall
Z/d=0.5+v0.25-(k/0.9)=0.5+v0.25-(0.062/0.9)=0.97
2=0.95*256=243.2
As=m/0.94fyz=50.93*10°/(0.95*460*243.2)=479 MM
As min=0.13bd/100=0.13*420*243.2/100=133 mm
As>As min
Usep12T5 As prov=566 mm
i) sl

Mtf=m/bd?=50.93*10%/420%(256) *=1.85

15 «—1.14
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2-1.5/1.04-1.14=1.85-1.5/x-1.14
0.5/-0.1=0.35/x-1.14
X=1.07

BR*MTF=26*1.07=27.8

4.2*%10%/256=16.41

OK

V=0.6F=0.6*291=174.6
V=v/bd=174.6*10%/420*256=1.6<0.8Vfcu
1.6<4.38

(100As/bd) 3= (100*566/420%256) +/3=3.57
(400/256) Y/4=1.12
VC=0.79(1.12*3.57)/1.25=2.53

V<0.5vc
1.6<0.5*2.53
1.6<1.26
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A5l /d
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Laleall>L/dadly aallL/d

oaill sl

Jo¥1 Loyl

Giai Y Jg¥) oyl



1 SGl oyl
0.5ve<v< (VC+0.4)
0.5*2.53<1.6< (2.53+0.4)
1.26<1.6<2.93
(3Rl LFalzl\ L,al
1 ol asasi(6-3)
G.B (1-6-3)
Bl

S el Jea g Aajlall e Lalesdll Jeal)
D.L=4.5%24*.44* 35=16.63 KN
L.L=1/3D.L=1/3*16.63=4.16 KN
il Jasll Gl
N=1.4D.L+1.6L.L=1.4*16.63+1.6%4.16=29.94 KN
Jo¥1 Al Sl deall s Glees

As min=0.13bd/100=0.13*440*322/100=184 mm
Use@l6 As prov=201 mm

sl ajal) Gl
M=0.09FL=0.09*29.94*4.5=12.13 KN.m
olaal) as Gl
K=M/bd*fcu=29.94*106/440*(322) >*30=0.009<0.156
b)) (salal adazall

Z/d=0.5+v0.25-(k/0.9)=0.5+v0.25-(0.009/0.9)=0.99
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Z=0.95*322=305.9
As =m/0.95fy#£=29.94*1076/0.95*460*305.9=90 mm

As min>As
Usepl6T1

Asprov=201 mm
I Al sld) 3 a5ell il
M=0.11FL=0.11%29.94*4.5=14.8 KN.m
V| JRVRENRURIVEN
K=M/bd?*fcu=14.8*10°/440%(322) *30=0.011<0.156
el (salaf adaall
Z/d=0.5+v0.25-(k/0.9)=0.5+v0.25-(0.011/0.9)=0.99
Z=0.95*322=305.9
As =m/0.95fy#£=14.8*10"6/0.95*460*305.9=111 mm

As min>As
Usepl6T1

As prov=201 mm
Aaylall oy 3 ajall s
M=0.07FL=0.07%29.94*4.5=9.43 KN
ledll b il
K=M/bd*fcu=9.43*10°/440%*(322) *30=0.007<0.156

bl (salal adazall
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Z/d=0.5+v0.25-(0.007/0.9)=0.99
Z=0.95*322=305.9
As =m/0.95fyZ=9.43*10°/0.95*460*305.9=71 mm

As min>As
Usepl6T1
As prov=201 mm

diajlall Caania 2ie Calaty) Hlnsl
dnluall>L/dadsaalil/d
AlsaaliL/d

MTF*MCF*BR
MTF=M/bd?=9.43*103/440*(322)*=2.07
2 «— 3104

207, X

3 < , 0.91
3-2/0.91-1.04=2.07-2/x-1.04
x-1.04=(-0.13*0.07)

x=1.03

dalgaalil/d

26*1.03=26.80
dulwalil/d

4.5%10%/322=13.98
OK
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Jo¥) Al Ll xie Gl Ll
V=0.6F=0.6%¥29.94=17.96
V=V/bd=17.96*103/440%322=0.13<0.8Vfcu
(100As/bd) ¥3=(100*201/440*322) /3=2.25
(400/d) Y4=(400/322) ¥*=1.06
Vc=0.79*(1.06*2.25)/1.25=1.51

BAYEIN

V<0.5vc
0.13<0.5*1.51

0.13<0.75
OK

:(B3,B4) juadl) slai¥) asaali (2-6-3)

d)lall 2N Gl
D.L=24*4.2*.44*.35=15.52 KN
L.L=1/3D.L=1/3*15.52=3.88 KN
Al Gob pe el
K1=4bh3/12L=4*440%(350)3/12*4200=1497222
K2=1497222

YK=K1+K2=1497222+1497222=2194444
K1/3K=1497222/2194444=0.5
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K2/YK=1497222/2194444=0.5

-WL/12=27.94*4.2/12=9.78 KN.M
+WL/12=27.94*4.2/12=9.78 KN.M

K=M/bd?*fcu=9.78*10°/440%(322) > *30=0.007<0.156

Z/d=0.5+v0.25-(0.007/0.9)=0.99

Z=0.95*322=305.9

As =m/0.95fyZ=9.78*10°/0.95*460*305.9=73 mm

As min>As
Usepl6T1

Asprov=201 mm

MTF*MCF*BR

MTF=M/bd?=9.78*103/440*(322)* =2.14

2e— 5104

2.14 4 > X

3¢ 091

3-2/0.91-1.04=2.14-2/x-1.04
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bl mas Gl

bl (salal adazall

syl Hlosl
dnleal>L/dddsaalil/d

dalgaalil/d



X=1.02

1.02*26=26.57

4.2*%10%/322=13.04

OK

V=0.6F=0.6*27.94=16.76
V=V/bd=16.76*10%/440*322=0.12<0.8Vfcu
(100As/bd) ¥3=(100*201/440%322) ¥/3=2.25
(400/d) Y4=(400/322) ¥4=1.06
Vc=0.79%(1.06*2.25)/1.25=1.51

V<0.5vc
0.12<0.5*1.51
0.12<0.76

OK
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Baacy sl (7-3)
:C11 Js¥) bl 3ganl) araai (1-7-3)

o C2

il __ _ _

C1

c3 c C 3|
N 'H ™ N

Cl1

_ B _EE

slial sy
170mm Dl claw <5
30mm SloAll sUazll <
16mm hall
460 KN/m? Ll il haaall daslaall o
1.5 KN/m Glubadall Jas o
30 KN/m bl saall Bysaal) dagliall o
400*400 3saxll alayl <

400*250 aadl) e o
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Jlaa¥) Claa

D) dalis
2.1*2.25=4.7 m?
2l anpall il Jes
0.17*24=4.08
4.08+1.5=5.58 KN
5.58*4.7=26.23 KN
Loyl Jea
0.4*0.25%2.25%24=5.4 KN
I 35anll (g
24*3*0.4*0.4=11.52 KN
PN
1.5*%4.7=7.05 KN
D.L total=11.52+5.4%26.23=43.15 KN
L.L total=7.05 KN
eesanaill Jasll Glia

N=1.4D.L+1.6L.L=1.4*43.15+16*7.05=71.69 KN
dalaill dlee 313k (e 3geall ag3all ala)
R

Kc=4bh3/12L=4*400*(400)3/12*3000=2844
Kb=4bh*/12L=4*400*(250) 3/12*4500=462963
>K=1/2Kb+Kc=231481+2844=515925

63



Kb/yK=231481/515925=0.45
Kc/3K=284444/515925=0.55

Sllel) i gl slay)
-WL/12=71.69*4.5/12=-26.9 KN
+WL/12=71.69*%4.5/12=+26.9 KN
o z1AN(9.7) Jsaall alasaaly
N/bh_ m/bh?
N/bh=71.69*10%/400*400=0.45
lebalaa® jal) o= al) o)
=26.9*%0.45=12.11 kn.m
M/bh3=12.11*103/400* (400) 2=0.002
D=h-c-¢-¢/°>=400-30-16-8=346 mm
Lo 7533 (9.7) Jsasll e
100As/bd=0.3
100*As/400*346=0.3
As=415 mm
As min=0.13bd/100=0.13*400*346/100=180 mm
As>Asmin

Use 910T7

AS prov=550 mm
A Y1 Galall 3ganl) avanai(2-7-3)

C12 sganl) Ao Adabuiall Jlaal)
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AL Jant Jg¥) slall 8 sgaad) Jant V) Gilall 6l JaatJs¥) aldall 3 4D s
S Sgeall Jant 2 ¥ Galdall ) Jast Y1 Gilall
¥ Galdall AL s
0.20*24=4.8 kn/m?
4.8+2=6.8 kn/m?
AL dalue
2.1*2.25=4.7 m?
6.8%4.7=31.96 KN

) 3l sl Jea
0.3*0.42%2.25*24=6.8 KN
S aganll Jes
0.42*0.42*24*3=12.7 KN
Js¥1 Gl sl Jeal
2.5%4.7=11.75 KN

Total D.L=31.96+6.8+12.7+43.15=94.61 KN
Total L.L=11.75+7.05=18.8 KN

emsaaill Joall Clus
N=1.4D.L+1.6L.L=1.4*94.61+1.6*18.8=162.5 KN

dalaill 3k e agied) ol
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Kb=4bh~3/12L=4*420*(3000) 3/12*4500=84000
Kc=4bh3/12L=4*420*(420) 3/12*3000=3457
Yk=1/2kb+kc=42000+3457=45457
Kb/>k=42000/45457=0.93
Kc/>k=3457/45457=0.076

-WL/12=162.5*4.5/12=60.95
=WL/12=162.5*%4.5/12=60.95
N/bh=162.5*10%/420*420=0.92
60.95*%0.93=56.68 kn.m
m/bh”2=56.68*1073/420* (420) =0.001

100As/bd=0.35
D=420-30-16-8=366 mm
100*As/420*366=0.35
As=538 mm

As min=0.13bd/100=0.13*420*366/100=200 mm

As>As min

Use p12T5  Asprov=566 mm

D.L=43.15 KN
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Clilgill Cud agie

From table (9.6)

C13.5a8 asaai (3-7-3)



L.L=7.05 KN

gsm\ !l Jes
D.L=94.61 KN
L.L=18.8 KN
ol des
G.B=0.44*0.35%2.25*24=8.3 KN
S aganll Jes
SHORT CULOM=0.44*0.44*24%2=9.29 KN
Total D.L=43.15+94.61+8.3+9.29=155.35 KN
Total L.L=7.05+18.8=25.85 KN
eeaill daall Qs

N=1.4D.L+1.6L.L=1.4*155.35+1.6*25.85=258.85 KN
dalaill 3k e agied) il
TR
KB=4*440%*(350) 3/12*4500=1397407
KC=4*440%*(440) 3/12*3000=4164551
SK=1/2KB+KC=698704+4164551=4863255

KB/YK=698704/4863255=0.14
KC/YK=416455/4863255=0.86

Gl Cult agie
-WL/12=258.85*4.5/12=-97.08
+WL/12=258.85*%4.5/12=+97.08
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M=97.08*0.14=13.59 KN.M

Y alal) pladiul;

N/bh_m/bh?
N/bh=258.85%10%/440*440=1.34
M/bhA2=13.59*103/440* (440) 2=0.002

From table (9.6)

100As/bd=0.45

D=440-30-16-8=386 mm

100*As/440*386=0.45

As=764 mm

As min=0.13bd/100=0.13*440*386/100=221 mm
As>As min

Use ¢16T4 As prov=804 mm
C21 d\;\.ﬂ Caalall 3 ganll panai(4-7-3)

4.5m

4.2m

AU dalie

4.5%2.1=9.45 m?
2alsl anall iall Jes
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0.17*%24=4.08
4.08+1.5=5.58 kn/m?
5.58*9.45=52.73 KN

0.4*0.25*4.5*24=10.8 KN

0.4*0.4*24*3=11.52 KN

1.5*%9.45=14.18 KN
Total D.L=11.52+10.8+52.73=75.05 KN
Total L.L.=14.18 KN

N=1.4D.L+1.6L.L=1.4*75.05+1.6*14.18=127.76 KN

Kb=4bd”"3/12L=4*400*(250) ~3/12*4500=462963
Kc=4bd”"3/12L=4*400*(400) ~3/12*3000=2844444
Sk=1/2kb+kc=231482+2844444=3075926
Kb/Yk=231482/3075926=0.075
Kc/Yk=2844444/3075926=0.9

WL/12=127.76*4.5/12=-47.89 kn.m
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+WL/12=127.76*4.5/12=+47.89 KN.M
47.89*0.075=3.59 KN.M
N/bh=127.76*10°/400*400=0.79
m/bh”2=3.59*10%/400* (400) %=0.0001

100As/bd=0.4
D=400-30-16-16/2=346 mm
100*As/400*346=0.4
As=554 mm

(9.7)d}d,aj\ Ce

As min=0.13bd/100=0.13*400*346/100=180 mm

As>As min
Use ¢16T4

As prov=804 mm

0.20%24=4.8+2=6.8 kn/m?
6.8%9.45=64.26 KN
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C22: a V) (aldall Sgael) mrana(5-7-3)
i

2=clulaill Jea o

2.5= Al daall

200= ALl clow

AU Jea
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4.5*0.3*0.42*0.42=13.61 KN

0.42*%0.42*24*3=12.7 KN

2.5%9.45=23.63 KN
Total D.L=12.7+13.61+64.26+75.05=165.6 KN
Total L.L=23.63+14.18=37.81 KN

N=1.1D.L+1.6L.L=1.4*165.6+1.6%37.81=292.34 KN

Kb=4bd”3/12L=4*420*(300) 3/12*4500=84000
KC=4bd"3/12L=4*420%*(420) 3/12*3000=3457
>K=1/2KB+KC=42000+3457=45457
KB/>K=42000/45457=0.92
KC/>K=3457/45457=0.77

-WL/12=292.34*4.5/12=109.6
+WL/12=292.34*4.5/12=109.6
109.6*0.92=100.9 KN.M
N/bh=292.34*10%/420*420=1.66
m/bhA2=100.9%103/420* (420) 2=0.0014
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100As/bd=0.45
D=420-30-16-8=366 mm
100As/420*366=0.45
As=692 mm

As min=200 mm

As>As min

Use p16T4

Asprov=804 mm

D.L=75.05 KN
L.L=14.18 KN

D.L=165.6 KN
L.L=37.81 KN

G.B=0.44*0.35%4.5*%24=16.63 KN

Short culom=0.44*%0.44*%24%2=9.29 KN
Total D.L=75.05+165.6+9.29+16.63=266.57 KN
Total L.L.=14.18+37.81=51.99 KN

From table( 9.6)

:C23 35anl) aranai(6-7-3)

o) Gl Jas

=Y ) Jas

N

A 3gandl Jea

: sasanal) Joall Gl



N=1.4D.L+1.6L.L=1.4*266.57+1.6%51.99=456.4 KN

KB=4bd"3/12L=4*440%*(350) */12*4500=1397407
KC=4bd"3/12L=4*440%*(440) 3/12*3000=4164551
>K=1/2KB+KC=698704+416455=4863255
KB/>K=698704/4863255=0.14
KC/YK=416455/4863255=0.86

-WL/12=456.4*%4.5/12=171.2 KN.M
+WL/12=456.4*%4.5/12=171.2 KN.M
M=171.2*0.14=23.97 KN.M
N/bh=456.4*10%/440*440=2.4
M/bhA2=23.97*10°/440* (440) *=0.003

100As/bd=1.5
D=440-30-16-8=386 mm
100As/440*386=1.5
As=2548 mm
Asmin=221 mm

As>As min

Use ¢20T9

As prov=2810 mm
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;) Gl :C31 yganl) aranal(7-7-3)

4.5m

4.2m

:dsY) Golhall AV 52 8 Alaxiceal) il jill (ui & Slaia )

0.17*24=4.08+1.5=5.58 kn/m?

4.2*%4.5=18.9 m?
5.58*18.9=105.46 KN

4.5*%0.25*0.4*24=10.8 KN

0.4*0.4*24*3=11.52 KN

1.5*18.9=28.35 KN

Total D.L=11.52+10.8+105.46=127.78 KN

Total L.L=28.35 KN
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AU Jea

AU dale

N
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> deall



el Jeall Gl

N=1.4D.L+1.6L.L=1.4*127.78+1.6*28.35=224.6 KN

Aleall 3yl e obaall pas Gles
N=0.4fcubh+As (0.75fy-0.4fcu)
224.6*1073=0.4*30*(400*400) +As (0.75*460-0.4*30)
224.6*10°=1920000+As333
As=5091 mm
D=400-30-32-32/2=322 mm
As min=0.13bd/100=0.13*400*322/100=167 mm
As>As min
Use ¢32 T7

Asprov=5630 mm

:C32: ) (Gilhll ygarll aranai(8-7-3)

AL dalas
18.9m?
aalsll el al
ludadal)
0.20*24=4.8
4.8+2=6.8 kn

6.8%18.9=128.52 KN
asd) Jaa
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4.5*0.3*0.42*24=13.61 KN

0.42*%0.42*24*3=12.7 KN

2.5%18.9=47.25 KN
Total D.L=127.78+12.7+13.61+128.52=282.81 KN
Total L.L=28.35+47.25=75.6 KN

N=1.4D.L+1.6L.L=1.4*282.81+1.6*75.6=516.9 KN

N=0.4fcubh+As (0.75fy-0.4fcu)
516.9*10%=0.4*30%420*420+(0.75*460-0.4*30)
516.9*10°=2116800+As333

As=4805 mm

D=420-30-32-32/2=342 mm

As min=0.13bd/100=0.13*420*342/100=187 mm
As>As min

Use 32T 6

Asprov=4830 mm

D.L=127.78 KN
L.L=28.35 KN
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D.L=154.8 KN
L.L=47.25 KN

G.B=0.35*4.5*24*0.44=16.6 KN

0.44*0.44*2*24=9.3 KN
Total D.L=16.6+9.3+127.78+154.8=308.5 KN
Total L.L=47.25+28.35=75.6 KN

N=1.4D.L+1.6L.L=1.4*308.5+1.6*75.6=552.86 KN

N=0.4fcubh+As (0.75fy-0.4fcu)
552.86*10%=0.4*30*440*440+As (0.75*460-0.4*30)
552.86%10°=2323200+As333

As=5316 mm

D=440-30-32-32/2=362 mm

As min=0.13bd/100=0.13*440*362/100=207 mm
As>As min

Use ¢32T7

As prov=5630 mm
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4.5m

:C41 Js¥) Gl agenl) araai(10-7-3)

4.2m

4.2%2.25=9.45 m?

0.17*24=4.08 kn/m?
4.08+1.5=5.58 kn/m?
5.58*9.45=52.73 KN

0.4*%24%4.2*0.25=10.08 KN

0.4*0.4*24*3=11.52 KN

1.5%9.45=14.18 KN

e 35S WS Gl

A da b

aalsl) gl il Jea

) Jen

A 3gandl Jea

> deall
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Total D.L=11.52+10.08+52.73=75.05 KN
TotallL.L=14.18 KN

N=1.4D.L+1.6L.L=1.4*75.05+1.6*14.18=127.76 KN

KB=4bh3/12L=4*400*(250) 3/12*4200=496032
KC=4bh3/12L=4*400%*(400) 3/12*2844
SK=1/2KB+KC=248016+2844=250860
KB/>K=248016/250860=0.99
KC/3K=2844/250860=0.011

-WL/12=127.76*4.2/12=44.72 KN.M
+WL/12=127.76*4.2/12=44.72KN.M

N/bh=127.76*10°/400*400=0.79
M=44.72*0.99=44.27 kn.m
m/bh”2=44.27*10%/400* (400) 2=0.001
100As/bd=0.4

D=400-30-16-8=346 mm

100As/400*346=0.4

As=554 mm

As min=0.13bd/100=0.13*400*346/100=180 mm
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As>As min

Use gl16T4 As prov=804 mm

9.45 m?

0.20*24=4.8+2=6.8 kn/m?
6.8%9.45=64.26 KN

4.2*%24*0.42*0.3=12.7 KN

0.42*0.42*3*24=12.7 KN

2.5%9.45=23.63 KN
Total D.L=12.7+12.7+64.26+75.05=164.7 KN
Total L.L=23.63+14.18=37.81 KN

N=1.4D.L+1.6L.L=1.4*164.7+1.6*37.81=291.1 KN

KB=4bh3/12L=4*420*(300) 3/12*4200=900000

Kc=4bh"3/121=4*420%*(420'3/12*300=2469600
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>K=1/2KB+KC=450000+2469600=2919600
KB/YK=450000/2919600=0.15
KC/>K=2469600/2919600=0.85

WL/12=291.1*4.2/12=101.9 -

+WL/12=291.1*4.2/12=101.9
101.9*0.15=15.29 KN.M
N/bh=291.1*103/420*420=1.7
m/bh”2=15.29%103/420* (420) =0.0002
d=420-30-16-8=366 mm

100As/bd=0.45

100As/420*366=0.45

As=692 mm

As min=0.13bd/100=0.13*420*366/100=200 mm
As>As min

Use ¢16T4

As prov=804 mm

D.L=75.05 KN
L.L=14.18 KN

D.L=164.7 KN
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:C43 15a)) mraa(12-7-3)
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L.L=37.81 KN

G.B=0.44*0.35%4.2*%24=15.52 KN

0.44*0.44*24*2=9.29 KN
Total D.L=75.05+164.7+9.29+15.52=264.56 KN
Total L.L.=14.18+37.81=51.99 KN

N=1.4D.L+1.6L.L=1.4*264.56+1.6*%51.99=453.57 KN

KB=4*440*(350) 3/12*4200=14976
KC=4*440*(440) 3/12*3000=416455
SK=1/2KB+KC=7488+416455=423943
KB/SK=7488/423943=0.018
KC/3K=416455/423943=0.98

-WL/12=453.57%4.2/12=37.8 KN.M
+WL/12=453.57%4.2/12=37.8 KN.M
M=37.8%0.02=0.76KN.M
N/bh=453.57*10%/440*440=2.3
m/bh?=0.76*10%/440* (440) 2=0.008
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d=440-30-16-8=386 mm

100As/bd=1.5

100As/440*386=1.5

As=2548 mm

As min=0.13bd/100=0.13*440*386/100=221 mm
As>As min

Use 2079

As prov=2830 mm

:F15.0 al)(1-8-3)

Llal) 3aaell e Bac ) e Jaliall Jasldl

D.L=155.35 KN
L.L=25.85 KN
PW=D.L*1+L.L*1+W
PU=1.4D.L+1.6*L.L
PW=155.35*%1+25.85*1+300=481.2 KN
PU=1.4*155.35+1.6*25.85*1.6=259 KN
A=PW/Cgma=481.2/200=2.41m?
A=b?=1.55=1.6 m
Cgma=pu/A=259/(1.6*%1.6)=101
ac &) claw (ya i
600mm
D=600-50-20-20/2=520mm
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JjAﬁJ\ dag9 dic uaa\ )Lﬁ;\
V=N/bd<0.8Vfcu
V=259%10%/ (440*520) =1.13<0.8Vfcu

dganll dng (1.5 20 o (il
A=A’-(a+3d) =2.56-2=.56
N= Cgma*(A) 2=101*(1.6) >=259 KN
U=N/ucd=259*10°/ (1800*520) =0.28
W= Cgma*A=101*1.6=161.6
M=WL?/2=161.6%(1.6) 2/2=206.8 KN.M
V| JRVRENRURIVEN
K=M/BD?*FCU=206.8*10°/ (1600*(520) 2*30)
=0.0159>0.156
bl (salal adazall
Z/d=0.5+v0.25-(k/0.9)=0.5+v0.25-(0.0159/0.9)=0.98
=0.95*520=494
As =m/0.95fyZ=206.8*10°/0.95*460*494=958 mm
As min=0.13bd/100=0.13*1600*520/100=1082 mm
As min>As

Use g20@250 mm c/c

As prov=1260 mm
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: F245U ac\@l(2-8-3)
lg8sh 530eY) (e B2 @) o dlabiadll Jlaa)
D.L=308.5 KN
L.L=75.6 KN

PW=D.L*1+L.L*1+300=308.5*1+75.6*1+300=684.1 KN
PU=1.4D.L+1.6L.L=1.4*308.5+1.6*75.6=553 KN

Aasye Baeldl) il il
A=b?=1.87=1.9m
Cgma=553/1.9*1.9=153 kn/m?

520= linee ,SH LS sac ) clane

J‘BA’J\ 49 dic uaﬂ\ JLI:\A\

V=n/bd=553*103/ (440*4*520)
=0.6<0.8Vfcu

dganll dng (1.5 2 o (il

A=(A) 2-(a+3d)=(1.9) 2-(0.44+3*%0.52)=1.61

N= Cgma*(A) 2=153*(1.9) 2=552 KN
U=N/ucd=552*103/ (1900*520) =0.56<5N/mm?>
W= Cgma*A=153*1.9=290.7 KN

M=W (L) %/2=290.7*(1.9) %/2=524.7 KN.m
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zldll das Gl

K=M/bd*fcu=524.7*10°/ (1900*(520) 2*30) =0.034 <0.156

bl (salal adazall
Z/d=0.5+v0.25-(k/0.9)=0.5+v0.25-(0.034/0.9)=0.96
0.96=0.95*520=494
As =m/0.95fyZ=524.7*10"6/0.95*460*494=2431 mm
As min=0.13bd/100=0.13*1900*520/100=1284 mm
As>As min

Used20@125 mm c/c

As prov=2510mm
: F344) sac1al)(3-8-3)
sacldl e ddaleadll Jlea!
D.L=266.57 KN
L.L=51.99 KN
PW=266.57*1+51.99*1+300=618.6 KN
PU=1.4*266.57+1.6*51.99=456.4 KN
A=PW/ Cgma=618.6/200=3.1M"2
A=b"2=1.76=1.8 m
Cgma=456.4/ (1.8*1.8) =141
Jladll geall

520mm
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J}@J\ dag9 dic uaa\ )Lﬁ;\
V=N/ucd=456.4*103/ (440*4*520) =0.50<0.8Vfcu

s3adl dny 50 1.5 2e e ol
A= (A) 2-(a+3d) = (1.8) 2-(0.44+3*0.52) =3.24-2=1.24m
N= Cgma*An2=141%(1.8) >=456.8 KN
U=456.8*10°/ (1800*520) =0.49
W= Cgma*A=141*1.8=253.8 KN/m
M=253.8%(1.8) 2/2=411.2 KN.m
V| JRVRENRURIVEN
K=M/bd*2fcu=411.2*10°/ (1800*(520) 2*30)
=0.028<0.156
b)) (salal adazall
Z/d=0.5+v0.25-(k/0.9)=0.5+v0.25-(0.028/0.9)=0.97
0.97=0.95*520=494
As =m/0.95fyZ=411.2*10°% (0.95*460*494) =1905 mm
As min=.13bd/100=0.13*1800*520/100=1217 mm
As>As min

Ucep20@150 mmC/C

As prov=2200 mm
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: F4dan)y) 5ac\31)(4-8-3)

AV Bkl (e el e ddalisdl) JlaaY)
D.L=264.56 KN
L.L=51.99 KN
PW=264.56+51.99+300=616.55 KN
PU=1.4D.L+1.6L.L=1.4*264.56+1.6*51.99=453.57 KN
A=PW/ Cgma=616.55/200=3.1m?
A=b"2=1.76=1.8m
Cgma=453.57/ (1.8*1.8) =140 kn/m?

dganl) dag vie adll Hlas)

V=N/ucd=453.57*103/ (440*4*520) =0.50 <0.8Vfcu

3gasll dng (30 15200 o (adll
A= (A) 2-(a+3d) = (1.8) 2-2=3.24-2=1.24
N= Cgma*Anr2=140*(1.8) 2=453.6 KN
U=453.6*102/ (1800*520) =0.49
W= Cgma*A=140*1.8=252 KN/M
M=252%(1.8)2/2=408.24 KN.M
ledll b Gl

K=M/bdA2fcu=408.24*10°/ (1800*(520) 2*30) =0.028<0.156

bl (salal adazall
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Z/d=0.5+v0.25-(k/0.9)=0.5+v0.25-(0.028/0.9)=0.97

0.97=0.95*520=494

As=m/0.95fyZ=408.24*10°/ (0.95*460*494) =1891 mm

As mi0.13bd/100=0.13*1800*520/100=1217 mm

Used20@150 mm c/c

As prov=2200 mm

1*0.14*1*24=3.36KN

3.36*2=6.72 KN

0.35*0.25/2=0.044
0.044*1*24=1.05 KN
10* 1.05 =10.5KN

V(B) 2+(H) 2=v(2.5) 2%(1.5) 2=2.92
2.92%1%0.14*24=9.81 KN

TOTAL D.L=6.72+10.54+49.81=27.03 KN
L.L=1/3D.L=1/3* 27.03 =9.01 KN
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N=1.4D.L+1.6L.L=1.4*27.03 +1.6* 9.01 =52.26KN

M=WL/8=52.26*4.5/8=29.4 KN.M
D=h-c-¢-9/2=140-20-16-8=96 mm

K=M/BD2FCU=29.4*10%/ (1000*(96) 2*230)
=0.106<0.156

Z/D=0.5+V0.25-(K/0.9)=0.5+v0.25-(0.106/0.9)=0.86
7=0.86*96=82.56
As =m/0.95fyZ=29.4*106/0.95*460*82.56=815 mm

As min=0.13bd/100=0.13*1000*96/100=125 mm
As>As min
Use@l6 @200 mm c/c

As prov=1010 mm

sl Jaa)

el aiall Cla

izl pas Qs

bl (salal adazall

o) Aales aladinly Gahasy) ladl

Modification faction=.55+ (477-fs)/120(.9+m/bd?) <2.0

Fs= 2fy as rag/3As prov* 1/Bb
Fs=2*460*815/3*1010=247.5mm

0.55+ (477-247.5)/120(0.9+ (29.4*1073/1000%(96) 2)) =2.12>2
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2=d.al b
dulealil/d

4.5*10%/96=46.88
adgaaliL/d

2%26=52
Luluali>Ldadgaalil/d

OK
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