component

Designed by :

Checked by :

Page NO:

Re

calculations

output

4-2-1 Design of Top Slab
1. Main Reinforcement :

e Support section
fy = 420N /mm?

f. = 28N /mm?

b = 1000mm

h = 800mm

P = 345kN

1, = 999.2kN

M, = 3111.1kNm
¢ =09

:h 33 gakall Gand) dagd pa S 1Y f
v f. < 28Mpa
B1=0.85
__0.85%28+0.85

600
= Py = 420 (600+420) = 0.02833

2 Pmax = 0.6pp = 0.6%0.02833 = 0.01700
2 Pin = % — 0.00333

% p=0.00849
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component Designed by : Page NO :
Checked by :
Re Calculations output
m=—2 =17.64706
0.85%28
— R, = 0.00849 * 420 = (1 — 0.5 x 17.64706 * 0.00849)
= 3.29868 N /mm?
— M, = 2% = 3456.77778kNm
M
.e — 2 — n
- M, =R,bd? - d= Y
_ [3456.77778 %105 023.66334
= | 329868 +1000 _ & mm
K =1023.68334 + 50 + 12.5 = 1086.18334mm 1086mm

>h=800mm - Notok

use h = 1100mm

1100mm
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component Designed by : Page NO :
Checked by :
Re Calculations output
: el s Gl ¢ Ll
—d =1100—-50—-12.5=1037.5mm
3456.77778%10°
- Ru= 1000103752 3.21141 N/mm’®
—p= — (1 — \/1 - 2A7eNTe 3.21141) =
17.64706 420
0.00825
— A, = 0.00825 % 1000 * 1037.5 = 8559.375mm? 8559mm?
T * 252
@ =25mm - A, = 1
= 490.87385mm?
— 5§ =220573% 1000 = 57.34926mm 57mm
8559.375
1000
No.ofbars = ——+ 1 = 21 bars/m 21bars/m

50

21025mm@50mm c/c (A; = 9817.5mm?)
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component Designed by : Page NO -
Checked by :
Re calculations output

e Middle span section
b =1000mm
h = 800mm — 1100mm
Al o gt a3 Gilaad) zoledil) Al 8 dad) gl dpud ;48330
L Jdss
M, = 1533.3kNm
s h s salall gandl Aagd cpe 2SN ; Y

v f. < 28Mpa
o Bl = 0.85
0.85+28%0.85 {600
=Py = 420 (600+420) = 0.02833

& Py = 0.6 % 0.02833 = 0.01700
> Pmin = oc = 0.00333

% p=0.00849

Sm=—22_ _ 1764706
0.85%28
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component Designed by : Page NO :
Checked by :
Re Calculations output
—»R, = 0.00849 * 420 * (1 — 0.5 x 17.64706 *
0.00849) = 3.29868 N /mm?
M, =233 = 1703.66667kNm
M
.e — 2 — n
© M, =R,bd® > d= T
_ 170366667105 o o
= |320868%1000 % mm
K = 718.65793 + 50 + 12.5 = 781.15793mm < h= | 781mm

1100mm - ok
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component Designed by : Page NO :
Checked by :
Re Calculations output
D eledl) Bas Gl LG
—d=1100—-50—-12.5=1037.5mm
1703.66667 * 10° )
- R, = 1000103752 1.58274N /mm
1 1 2%x17.64706 158274
5>p=—|1- [1- * 1.
P~ 17.64706 420
= 0.00390
— A, = 0.00390 * 1000 * 1037.5 = 4046.25mm? A046mm?>
T * 252
@ =25mm - A, = 1
= 490.87385mm?
490.87385
— S5 = YRR 1000 = 121.42829mm 121mm
1000
No.ofbars = ——+ 1 = 9.33333 bars/m 9bars/m

120

9025mm@120mmc/c (A; = 4090.58mm?)
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component Designed by :

Page NO:

Checked by :

Re

Calculations

output

= W

= W

2- Shear Design:

(¢ =0.75)

= d =1100—-50—-12.5 = 1037.5mm

= V. = 0.17v28 x 1000 * 1037.5 * 1073 = 933.29kN

999.2kN > %zw

@ = 10mm

2 % 1 * 102
Ay = = =157.0736mm?

999.2

= = = 1332.26667kN
Vi = 5oc = 1332.2666

o=Vt -V=Wh-W
V; = 1332.27 — 933.29 = 398.98kN

_ 1570736+ 42010375 _
- 398.98 x 10-3 = S/ Loomm

= 352.32kN
999.2kN > ¢V, = 0.75%933.29 = 699.97kN

157mm?

172mm
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component Designed by :

Checked by :

Page NO:

Re

Calculations

output

+ V, = 398.98kN < 0.33ﬁbwd

= 0.33*v28 * 1000 * 1037.5* 1073
= 1811.68kN - ok

d 10375
Smax = S= T = 518.75mm

-~ S =150mm
?10mm@150mm c/c

3- Longitudinal Reinforcement :
(50% of main reinforcement)
A; = 4090.58mm?

50
Asiong. = Tgg * 4090.58 = 2045.29mm’

_ 201.062

= 504529 * 1000 = 98.305mm

Pp16mm@80mm c/c (A, = 2045.3mm?)

519mm

2045mm?

98mm
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component Designed by : Page NO :
Checked by :
Re Calculations output
4- Shrinkage Reinforcement :
(fy = 420 > A; = 0.0024,)
A, =0.002 1100 * 1000 = 2200mm? 2200mm?
201.962 1000 = 91.39 91
= — % =
5200 . mm mm
p16mm@80mmc/c (A, = 2513.28mm?)
» Axial load Check:
As provige = 4090.617 + 9817.48
= 13908.097mm?
As requirea = 4049.174 4 8555.437
= 12604.61mm?
1304mm?

Ay = Ay provide — Asrequirea = 13908.097 — 12604.61
= 1303.487mm?

F = Ag * f, = 1303.487 420 = 547.465kN
2 P = 345kN < F = 547.465kN

pbial o dxd) ol 4 g gaal) 5980 Jaady pealidil) gita
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component Designed by : Page NO -
Checked by :
Re Calculations output

4-2-2 Design of Base slab:
2. Main Reinforcement :

e Support section
fy = 420N /mm?

f. = 28N /mm?
b = 1000mm
h = 1000mm
P = 387.6kN
V, = 967.4kN
M, = 2102.3kNm
$ =09
:h 33 saLal) andl dagd (ya 2SLY) 5Y )
v f. < 28Mpa
B.=0.85
= Py = 0.8512280*0'85 (60(?-?-?}20) = 0.02833

= Pmax = 0.6pp = 0.6*0.02833 = 0.01700
> Pmin = oc = 0.00333

% p=0.00849
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component Designed by : Page NO :
Checked by :
Re Calculations output
m=—2 =17.64706
0.85%28
> R, = 0.00849 * 420 * (1 — 0.5 * 17.64706 * 0.00849)
= 3.29868 N /mm?
— M, = 22222 = 2335.88889kNm
M
.e — 2 — n
. M,=R,bd® - d= Y
_ [233588889+10°
= |7329868+1000 O mm
K = 841.50364 + 50 + 12.5 = 904.00364mm <h | 904mm

=1000mm - ok
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component Designed by : Page NO :
Checked by :
Re calculations output
;) paa Gl s LAl
—d =1000 — 50 — 12.5 = 937.5mm
%106
— R, =Z20200 = 265772 N/mm?
—p=— (1 - Jl _ ATeaT0s 2.65772> ~
17.64706 420
0.00673
— A, = 0.00673 = 1000 * 937.5 = 6309.375mm? 6309mm?
T * 252
@ =25mm - A4, = 2
= 490.87385mm?
— 5 =2237%, 1000 = 77.80071 mm 78mm
6309.375
1000
No.ofbars = ~0 + 1 = 15.28571 bars/m 15bars/m

15¢25mm@50mm c/c (A; = 18817.5mm?)
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component Designed by : Page NO :
Checked by :
Re Calculations output
e Middle span section
b =1000mm
h = 1000 mm

M, = 1948.3kNm

v f. < 28Mpa
o Bl = 0.85

_ 0.85%28+0.85

= Pp 420

( 600 )=0.02833

600+420

& Py = 0.6 % 0.02833 = 0.01700
> Pmin = oc = 0.00333

% p=0.00849

Sm=—2_ _ 1764706
0.85%28

¢ h sasalall gend) Lad pe St ; Y )
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component Designed by : Page NO :
Checked by :
Re Calculations output
—»R, = 0.00849 * 420 * (1 — 0.5 x 17.64706 *
0.00849)
= 3.29868 N /mm?
— M, =222 = 2164.77778 KN.m
M
.e — 2 — n
© M, =R,bd® > d= Y
o [216477778x 105
= |329868+1000 O mm
h = 810.09615 + 50 + 12.5 = 872.59615mm < h = 873mm

1000mm - ok
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component Designed by : Page NO :
Checked by :
Re Calculations output
D eledl) Bas Gl LG
—d =1000—50—12.5 = 937.5mm
r 214.77778 = 10° > 46304 N "
- = = /.
» = 71000 * 937.52 fmm
1 . 2 % 17.64706 ) 4630
»p= ——[1- - * 2.
P= 1764706 420
= 0.00620
— A, = 0.00620 * 1000 * 937.5 = 5812.5 mm? 5813mm?
T % 252
@ =25mm - A, = 1
= 490.87385mm?
5 =22087385 , 1000 = 84.44109 mm 84mm
5812.5
1000
No.ofbars = 80 +1=13.5bars/m 13bars/m

13¢25mm@120mmc/c ( A; = 6135.875 mm?)
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component Designed by : Page NO :
Checked by :
Re Calculations output
2- Shear Design:
(¢ =0.75)
= d=1000—-50—-12.5=937.5mm
= V. =0.17v/28 * 1000 * 937.5 * 1073 = 843.33323kN
= Vu — 9674 KN > % _ 0.75*8423.33323 _
316.24996 KN
= V, =967.4KN > ¢V.=0.75%843.33323 =
632.49992 KN
@ = 10mm
2 %1 * 102 , )
vy =——F—— = 157.0736mm 157mm
v, = 674 _ 1289.86667 KN
" 075 '
Vio=W+V ->V.=V, -V
V., = 1289.86667 — 843.33323 = 446.53344 KN
157.0736 * 420 * 937.5
= = 138.50638 mm 139mm

446.53344 % 1073
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component Designed by :

Checked by :

Page NO:

R calculations
e

output

v Vs = 446.53344 KN < O.33\/Ebwd

= 0.33 V28 % 1000 x937.5% 1073
= 1637.05862kN - ok

d 9375
Smax = E = T = 468.75mm

s~ S =120mm
?10mm@120mm c/c

3- Longitudinal Reinforcement :
(50% of main reinforcement)

A, = 6135.875 mm?

50
Asiong. = Tgg * 6135.875 = 3067.94 mm?

_ 201.062

Pp16mm@50mm c/c (A; = 4021.24 mm?)

469mm

3068mm?

66mm
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component Designed by : Page NO :
Checked by :
Re Calculations output
4- Shrinkage Reinforcement :
(f, =420 > A; = 0.0024,)
A, = 0.002 x 1000 * 1000 = 2000mm? 2000mm?
201.062 1000 = 100.531 101
= % =
5000 . mm mm
Pp16mm@100mmc/c (A, = 2010.62 mm?)
» Axial load Check:
As provide = 6135.925 + 7012.486
= 13148.411 mm?
A requirea = 6306.733 + 5816.235
= 12122.968 mm?
As = As.provide - As.required 1026mm?

=13148.411 — 12122.968
= 1025.443 mm?

F = Ag* f, =1025.443 * 420 = 430.686 KN
P =387.6 KN <F =430.686 KN

pbial o dxd) ol 4y gaal) 598l Jaay pralidil) gita
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component Designed by : Page NO -
Checked by :
Re Calculations output

4-2-3 Design of internal wall
1- Main Reinforcement:
fy = 420N /mm?

f- = 28N /mm?

b =1000mm

h = 800mm

P, = 982.7kN

M; = 749kNmm

M, = 943.3kNmm

V,, = 245.3kN

Lgap = 11.8m

Leotumn = 6mM

¢ = 0.65

(K2 Aoail A s

| 1000+8003 2094
"= |12+800+1000 -
L

K u_10*6000_2598
r 23094 ~ 7

34— 12 (Ml) =34 12( 749 ) — 2447
M,/ 9433/~ 77

L M
P K2t S 3412 (_1>
r M2
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component Designed by : Page NO :

Checked by :
Re calculations output

:334‘;53I(34g§cgbm; o
1000 % 8003/12 % 6000 038
top — 2(1000 * 11003/12 « 11800)
1000 * 8003 /12 * 6000
¥y = 0.50

—)Cb=

bottom — 2(1000 * 10003 /12 * 11800)

K = 0.93

KL” 0.93 6000 24.16

— = 0. * = .

T 230.94

v K <3412 (ﬂ) = 2447
r 2

sl 3 gaxS ) ganl) Mjléhm J‘.,\SUJLAM@:\

—>d=800—50—?=740mm

600
600+420

x 740 = 435.29 mm

- a, = 0.85%435.29 = 370 mm

157




component Designed by : Page NO
Checked by :
Re calculations output
o gy = 22250 - 00027
— &, = 0.0021
® > g,

% f; = f, = 420 N/mm?

— P, = C, = 0.85 * 28 * 370 * 1000 = 8806 kN
> Py =220 = 3159.54 kN

Pb > Pn
AN g Aipesr k5

. e
Py = 0.85fbd [~p + (1 - 2)

1 e\ 2 2 1 1 d\ 8\
+ [(1-5) #2em-n(1-5) ]

943.3

© = 20537

= 0.459317m = 459.317 mm

. 740 — 60
e =459.317 + — = 799.32 mm

Sm=—22 _ 1765
0.85%28
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component Designed by : Page NO :
Checked by :
R calculations output
e
2053.7 * 103
= 0.85 * 1000 * 28 * 740
799.32
*I_’H(l_ 740 )
799.32\2 60 799.32
+ J(l " 7740 ) +2p [(17'65 - (1 - 740) 50
L p=0.002
— Ag = pbd = 0.002 * 1000 * 740 = 1480 mm? 1480mm?>
T % 202
- @ =20mm - A, = YR 314.159mm?
314.159 1000 = 212.16 212mm
= — % = .
1480 mm
1000
— No.of bars = ——+ 1 =8 bars/m 8bars/m

150

8020mm@150mm c/c (A, = 2094.39mm?)
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component Designed by :

Checked by :

Page NO:

Re

calculations

output

2-Longitudinal Reinforcement :
(50% of main reinforcement)
A = 2094.39mm?

50
Agslong. = Too* 2094.39 = 1047.20mm?

_201.062

P16mm@150mm c/c (A, = 1340.41mm?)

» Shear check:
V.= 0.17+/28 * 1000 * 740 « 10~3 = 665.67kN

¢V, 0.75 665.67
2 2

= 249.63kN

V, = 2453kN <

(LS ) mlingy i g lgde o8] o) alll Jaa ghadalf o

1047mm?

192mm
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component Designed by : Page NO -
Checked by :
Re calculations output

4-2-4 Design of External Wall
1- Main Reinforcement
fy = 420N /mm?

f. = 28N /mm?

b =1000mm

h = 800mm

P, = 982.7kN

M; = 509.7kNmm
M, = 1063kNmm
I, = 195.9kN
Lgap = 11.8m
Leotumn = M

¢ = 0.65

:(KL—u) ABladl LA Glus Ny @
r

_ | 10008003 _
"= |12+800+1000 -7

KLu ~ 6000 .
230.94 '
34 —12 (Ml) =34+12 (509'7) — 39.75
M,) 1063/ 7

L M
v K2 <34 -12 (—1>
r M,

. b 3 gazS 3 ganl) MJ%M‘J{JUJN\&
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component Designed by : Page NO -
Checked by :
Re calculations output

—»d=800—50—?=740mm

000, 740 = 435.29 mm
600+420

— a, = 0.85%435.29 = 370 mm

_0.003(435.29-50)

= = 0.0027
435.29

_)g

— g, = 0.0021
¢ >g

% fy = f, = 420 N/mm?

— P, =C, =0.85%28%370 1000 = 8806 kN

— P, = === = 1511.85 kN

Pb > Pn
mgﬁ\g Mﬁ." eM"’ 3 o

—

P, =

0.85/.bd [—p Fa-9+ (1) +2o[m-1 (1-%)+

_ 1063 _ 1.08171m = 1081.71
e=goo7 = 1 m = 71 mm

740-60
2

e =1081.71 + = 1421.714 mm

e

d

\”
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component Designed by : Page NO :
Checked by :
Re calculations output
Sm=—22 =1765
0.85x%28
1511.85%103 =085*28*1000*740*[—p +(1-221) +
740
1421.714 2 60 1421.714
V(-2 2 [a7.65 - 1) (1- 22 + 22221
L p =0.004
— A, = pbd = 0.004 * 1000 * 740 = 2960 mm? 2960mm?
%202 2
-0 =20mm - A4, = = 314.159mm
- §=3212,1000 = 106.08mm 106mm
2960
1000
— No.of bars = ——+ 1 =11 bars/m 11bars/m

100

11020mm@100mm c/c (A; = 3141. 6mm?)
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component Designed by :

Checked by :

Page NO:

Re

calculations

output

2- Longitudinal Reinforcement:
(50% of main reinforcement)
A, = 3141.6mm?

50
Asiong. = Too * 3141.6 = 1570.8mm?

_201.062

=Tc708 * 1000 = 128mm

Pp16mm@100mm c/c (A; = 2010.62mm?)

» Shear check:

V. =0.17v28 * 1000 x 740 * 1073 = 665.67kN

GV, 0.75* 665.67
2 2

= 249.63kN

V, =195.9kN <

L@l ) pliay g lgale cﬁ\j\ oall) Jaady adalal) o

4.2.5 Expansion Joints

T1=45C"
T2 = 25C°
a=12%10"°
20 mm 2ad Clay aladiuly
0.02

L=12+105+ @525

= 83.33m

1570mm?

128mm

83m
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