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Abstract

The Sructural Design for Hebron public municipal library

Project Team
Baha Bahjat Kamal Al- Jabari Mohammed Hasan Atta AL- Muhataseb

Pal estine Polytechnic University-2003

Supervisor
Dr. Maher Amro

The structural design is consider as one of the most important work steps that
isdirectly connected with building structure .
From this point the idea of structural design arouse trough the project of the structural

design for Hebron public municipal library .

The project aims at making an structural design for each of the structural
factor starting with slabs , passing with the beams and extra columns and ending by
footing ,in addition to make awork schedule and accounting the quantities and the

cost of the project .



Through discussing the material of the project we can see that it contains a
number of an important titles that are divided among the six chapter of the project ;
the introduction the architectural description of the building ; the structural
description of the building structural design ; and quantity account and the work
schedule.

From what have discerned we conclude that the structural design isthe arc of
dealing with the power factor in order to haveit in the best quality and the least cost .
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[ Chapter four ]



( Design and structural analysis for element )

Introductions

Design of rib
| design of beam
| Design of column

Design of footing

Design of strip footing
| Design of stairs
| Design of shear wall

Chapter four

Design and Structural analysis for element



4.1 introduction :

The design and construction of reinforced concrete building is controlled by
the ( building code requirements for structural concrete ) _ ( ACI 318-99) of the
American concrete institute .

Concrete consists primarily of a mixture of cement and fine and coarse
aggregates (sand , gravel , crushed rock , and other materials ) to which water has

been added as a necessary ingredient for the chemical reaction of curing .

This chapter start with calculate the thickness of the floor by using table 9.5
from ACI code , and make cheek for the value , then calculate the dead load and
select live load to begin analysis of the element, after doing the analysis make the
design of each structure element in the system to select the effective section for

element and its reinforcement of the profile .

After make the design of section start drawing the section and show the
reinforcement of every element will be design .

4.2 Design of rib :

4.2.1 Calculate of dead load and life load




the overall depth must be satisfy by using table 9.5a.

Minh = L/185
h =600/18.5 = 32 cm
cheek the value of thickness

from Israel codefor rib slabs:

h=7L 3,/fser EC

= 7462 3\/ (58+208) 50000

=22cm<32cm.

4.2.2 one way rib slab :

1 Tiless  =(0.52) (0.04) (22) = 0.458 kN/unit

2. Mortar =(0.52) (0.05) (22) =0.572 kN/unit PR

3. sand  =(052) (0.15) (16) = 1.25kN/unit |« L - s |
4. topslab =(0.52) (0.08) (25) = 1.04 kN/unit {: - ﬂ e ‘ﬂ 1] UD LI
5. block = (0.4) (0.24) (9) = 0.864 kN/unit "\ Sitirgs

6. rib =(0.12) (0.24) (25) = 0.72 kN/unit e

7. plaster = (0.52) (0.03) (22) = 0.34 kN/unit il gy ¢ gude

8. partition=(1) (1) (0.52) =0.52 kN/unit .
Total dead load for one way rib = 5.80 kN/unit .
Total dead load for oneway rib =11.15 kN/m? .

Factor load From ACI coad the equation tel that :
DL =1.4(5.8) =8.12 kN/unit rib .
LL =1.7 (2.08) = 3.54 kN/unit rib .



Then:

qu=14DL +17LL.

qu=121.4(5.8) +1.7 (2.08) = 11.71 kN/unit rib .
For meter square
qu=1.4(11.15) + 1.7 (4.0) = 22.4 kN/unit rib .

4.2.3 two way rib slab :

1 Tiless =(0.52)(0.52) (0.04) (22) = 0.24 kN/unit

2. Mortar = (0.52) (0.52) (0.05) (22) = 0.30 kN/unit = |
3 sand  =(0.52) (0.52) (0.15) (16) = 0.65 kN/unit {i- _H H' .|. IH ‘HU
4. topsab = (0.52) (0.08) (0.52) (25) = 0.541 kN/unit R N ettt L
5. block = (0.4) (0.4) (0.24) (9) = 0.346 kN/unit . -

6. rib = (0.12)(1.04) (0.24) (25) = 0.75 kN/unit — ﬁ:lﬁ'wé: 5

7. plaser =(0.52) (0.52) (0.03) (22) = 0.179 kN/unit FhL

8. partition = (1) (0.52) (0.52) = 0.270 kN/unit figure #.(14)

Total dead load for two way rib = 3.25 kN/unit .
Total dead load for two way rib = 12.0 kN/m?.

factor load From ACI coad the equation tel that :
DL =1.4 (3.25) = 4.55 kN/unit rib .

LL =1.7 (1.08) = 1.84 kN/unit rib .

From ACI coad

qu=14DL +17LL.

qu=1.4(3.25) + 1.7 (1.08) = 6.39 kN/unitrib.



qu = 1.4 (12.0) + 1.7 (2.0) = 20.2 kN/unit rib .

4.2.4 Design of top slab :

dead load of rib=b* h* D
=0.12* 0.24* 25
=0.72 KN/m?

DL = ( Total dead load of rib ) — ( dead load of onerib)

= (28 072y g 761N/
052 052

LL =4 kN/nv
g, =14(DL)+21.7(LL)

1.4(9.78) + 1.7 (4)
20.4 kN/m?

4.2.5 Calculate of ultimate moment :

q,*1? _ 20.46* (0.4)?

M=% T - =0.136 kN.m
24 24
*|2 * 2

m,o= %10 20465047 _ 407 nm
12 12

Mn = f *s

b*h? _ 100* (8)2
5 =2 === =106667cm

f, =0.7+/30 =3.83MPa

Mn =3.83(1066.67 * 10 °=4.08 KN.m
Mn = Mn* ( Reduction factor)



= 4.08* (0.65) =2.655KkN.m >0.27
So the dab is plan concrete .

Minimum reinforced of slap is required according to ACI — COD :
- to prevent shrinkage cracks .
- to minimize temperature .
As,, = 0.0018* b* d
= 0.0018 * 100 * 8 = 1.44 cn»?

select 6 ©6 per one meter ----- As,, = 1.98 cm?

4.2.6 design of negative moment (for rib 2 ground):
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figure #.(15) rib 2 ground

maximum negative moment is Mu= 41.96 kN
d=h-c-®/2

=32-2-14/2

=29.4cm

m = fy - = 400 =15.7
0.85* fc  0.85*30

Mu _ 41.96 _ 449

Rn= — = _=4.
b*d?  0.9*120* (29.4)




_ l (- - 2mRn)
m fy
0 = 1 1- \/1_ 2(15.7)(4.49) ) = 0,012
15.7 400
. fc 1.4
pmn= ~— 2= —
4fy fy
_ V30 S 14
4(400) 400
=0.00342 <0.012
pmin = 0.0035 .
pmax = 0.0244 .
As=p.b.d.
=0.012* 12* 29.4
As =4.23 cm?

T Scaect 3® 14 with AS=4.62cm? .

4.2.7 design of positive moment (for rib 2 ground):

C=T

T=As* fy

C=0.85* fca*b
=0.85* 30* 80 * 520
= 1060 kN



t
Mn=c(d- —
( 2)

assume neutral axisequal thickness the flange
a=t

= 1060 (0.294 — &280) = 269.24 kN.m

%= Mn = 42.2 < 269.24 kN.m

a<t

n:ﬂzo.%MPa , m=157
0.9* 520* 293

2mRn
fy

_ 1 [ 2(57)(0.89)
P =571 \/1 200

p =0.0023 < pmin=0.0035

=3V prd > Mg
4fy

p=—@- -2
m

Asmin

Asmin=

@ 120*29.4 = ﬂ 120* 29.4
400) 400
=12.08 > 1.24
B sosdect1®12 --A=267cm2 and 1®14--A=113cm?

4.2.8 design of shear for T-section (for rib 2 ground):

O Ve = @*@ bw* d

0.85* % 120* 29.3

27.3 kN



@ vsmin =0.85 % *120* 29.3

=9.962 kN
4174 _ X
375 345
400*1.1* 29.3
9962= —M
gz DX AV* fy*d
dVs
0.85*1.01* 400* 29.4
= =91cm
111
select 1 © 8/20cm .
# of # OF
Beam | places Mu Mn m Rn p b d As BARES
R1G mil 39.92 | 44.356 | 15.700 | 0.987 | 0.003 | 52.000 | 29.400 | 3.8 2016
ms1 | 38.180 | 42.422 | 15.700 | 4.090 | 0.011 | 12.000 | 29.400 | 4.0 2016
m2+ 4.88 5.422 | 15.700 | 0.121 | 0.000 | 52.000 | 29.400 | 0.5 1916
m2- 10 11.111 | 15.700 | 0.247 | 0.001 | 52.000 | 29.400 | 0.9 1916
ms2 | 24.24 | 26.933 | 15.700 | 2.597 | 0.007 | 12.000 | 29.400 | 2.4 1916
m3 26.02 | 28.911 | 15.700 | 0.643 | 0.002 | 52.000 | 29.400 | 2.5 2016
ms3 | 45.87 | 50.967 | 15.700 | 4.914 | 0.014 | 12.000 | 29.400 | 4.9 3916




R2G m1 | 35.33 | 39.256 | 15.700 | 0.873 | 0.002 | 52.000 | 29.400 | 3.4 | 2®16
msl | 41.36 | 45.956 | 15.700 | 4.431 | 0.012 | 12.000 | 29.400 | 4.3 | 3®16
m2 | 14.12 | 15.689 | 15.700 | 0.349 | 0.001 | 52.000 | 29.400 | 1.3 | 1®16
ms2 | 41.96 | 46.622 | 15.700 | 4.495 | 0.012 | 12.000 | 29.400 | 4.4 | 3®16
m3 | 262 | 29111 | 15.700 | 0.648 | 0.002 | 52.000 | 29.400 | 2.5 | 2®16

R3G m1 | 2332 | 25.911 | 15.700 | 0.576 | 0.001 | 52.000 | 29.400 | 2.2 | 2®16

RAG ml | 17.67 | 19.633 | 15.700 | 0.437 | 0.001 | 52.000 | 29.400 | 1.7 | 1®16
ms1--
¢ | 2438 | 27.089 | 15.700 | 2.612 | 0.007 | 12.000 | 29.400 | 2.4 | 2v16

RIBIFL | m1 | 38.8 | 43.111 | 15.700 | 0.959 | 0.002 | 52.000 | 29.400 | 3.7 | 2®16
msl | 44.6 | 49.556 | 15.700 | 4.778 | 0.013 | 12.000 | 29.400 | 4.7 | 3®16
m2+ | 23.6 | 26.222 | 15.700 | 0.583 | 0.001 | 52.000 | 29.400 | 2.3 | 2016
m2- 5 | 5556 | 15.700 | 0.124 | 0.000 | 52.000 | 29.400 | 05 | 1016
ms2 | 26.4 | 29.333 | 15.700 | 2.828 | 0.008 | 12.000 | 29.400 | 2.7 | 2®16
m3 | 35.89 | 39.878 | 15.700 | 0.887 | 0.002 | 52.000 | 29.400 | 35 | 2®16
ms3 | 55.2 | 61.333 | 15.700 | 5.913 | 0.017 | 12.000 | 29.400 | 6.0 | 3®16

RIB2FL | ml | 36.4 | 40.444 | 15.700 | 0.900 | 0.002 | 52.000 | 29.400 | 35 | 2v16
msl | 37 |41.111 | 15.700 | 3.964 | 0.011 | 12.000 | 29.400 | 3.8 | 2d16
m2+ | 22 | 24.444 | 15700 | 0.544 | 0.001 | 52.000 | 29.400 | 2.1 | 2®16
m2- | 12.8 | 14.222 | 15.700 | 0.316 | 0.001 | 52.000 | 29.400 | 1.2 | 1016
ms2 | 55.2 | 61.333 | 15.700 | 5.913 | 0.017 | 12.000 | 29.400 | 6.0 | 3®16

RIB3FL | m1 | 38.72 | 43.022 | 15.700 | 0.957 | 0.002 | 52.000 | 29.400 | 3.7 | 2®16
msl | 43.55 | 48.389 | 15.700 | 4.665 | 0.013 | 12.000 | 29.400 | 4.6 | 3®16
m2+ | 12.79 | 14.211 | 15.700 | 0.316 | 0.001 | 52.000 | 29.400 | 1.2 | 1016
m2- 5 | 5556 | 15.700 | 0.124 | 0.000 | 52.000 | 29.400 | 05 | 1016
ms2 | 442 | 49.111 | 15.700 | 4.735 | 0.013 | 12.000 | 29.400 | 4.7 | 3®16
m3 | 39.29 | 43.656 | 15.700 | 0.971 | 0.002 | 52.000 | 29.400 | 3.8 | 2®16

RIBAFL | m1 | 28.28 | 31.422 | 15.700 | 0.699 | 0.002 | 52.000 | 29.400 | 2.7 | 2®16
msl | 64.76 | 71.956 | 15.700 | 6.937 | 0.021 | 12.000 | 29.400 | 7.3 | 4®16

RIBSFL | m1 | 23.32 | 25.911 | 15.700 | 0.576 | 0.001 | 52.000 | 29.400 | 2.2 | 2016

RIBIF2 | m1 | 38.8 | 43.111 | 15.700 | 0.959 | 0.002 | 52.000 | 29.400 | 3.7 | 2016
msl | 44.6 | 49556 | 15.700 | 4.778 | 0.013 | 12.000 | 29.400 | 4.7
m2+ | 236 | 26222 | 15700 | 0.583 | 0.001 | 52.000 | 29.400 | 2.3 | 2016
m2- | 5 | 5556 | 15.700 | 0.124 | 0.000 | 52.000 | 29.400 | 05 | 1016




ms2 26.4 | 29.333 | 15.700 | 2.828 | 0.008 | 12.000 | 29.400 | 2.7 2916
m3 | 35.89 | 39.878 | 15.700 | 0.887 | 0.002 | 52.000 | 29.400 | 3.5 2916
ms3 | 55.2 | 61.333 | 15.700 | 5.913 | 0.017 | 12.000 | 29.400 | 6.0 3916
RIB2F2 ml 36.4 | 40.444 | 15.700 | 0.900 | 0.002 | 52.000 | 29.400 | 3.5 2916
ms1 37 41111 | 15.700 | 3.964 | 0.011 | 12.000 | 29.400 | 3.8 3916
m2+ 22 24.444 | 15.700 | 0.544 | 0.001 | 52.000 | 29.400 | 2.1 2916
ma2- 12.8 | 14.222 | 15.700 | 0.316 | 0.001 | 52.000 | 29.400 | 1.2 1916
ms2 | 55.2 | 61.333 | 15.700 | 5.913 | 0.017 | 12.000 | 29.400 | 6.0 3916
RIB3F2 ml | 38.72 | 43.022 | 15.700 | 0.957 | 0.002 | 52.000 | 29.400 | 3.7 2916
msl | 43.55 | 48.389 | 15.700 | 4.665 | 0.013 | 12.000 | 29.400 | 4.6 3916
m2+ | 12.79 | 14.211 | 15.700 | 0.316 | 0.001 | 52.000 | 29.400 | 1.2 1916
m2- 5 5.556 | 15.700 | 0.124 | 0.000 | 52.000 | 29.400 | 0.5 1916
ms2 | 44.2 | 49.111 | 15.700 | 4.735 | 0.013 | 12.000 | 29.400 | 4.7 3916
m3 | 39.29 | 43.656 | 15.700 | 0.971 | 0.002 | 52.000 | 29.400 | 3.8 2916
RIB4F2 ml | 28.28 | 31.422 | 15.700 | 0.699 | 0.002 | 52.000 | 29.400 | 2.7 2916
msl | 64.76 | 71.956 | 15.700 | 6.937 | 0.021 | 12.000 | 29.400 | 7.3 4916
RIB1F3 ml 41.4 | 46.000 | 15.700 | 1.023 | 0.003 | 52.000 | 29.400 | 4.0 2916
msl | 43.4 | 48.222 | 15.700 | 4.649 | 0.013 | 12.000 | 29.400 | 4.6 3916
m2+ | 5.63 | 6.256 | 15.700 | 0.139 | 0.000 | 52.000 | 29.400 | 0.5 1916
ma2- 14.7 | 16.333 | 15.700 | 1.575 | 0.004 | 12.000 | 29.400 | 1.4 1916
ms2 | 35.6 | 39.556 | 15.700 | 3.814 | 0.010 | 12.000 | 29.400 | 3.7 2916
m3 43 | 47.778 | 15.700 | 1.063 | 0.003 | 52.000 | 29.400 | 4.2 3916




RIB2F3 | ml | 36.4 | 40.444 | 15.700 | 0.900 | 0.002 | 52.000 | 29.400 | 3.5 | 2d16
msl | 37 |41.111 | 15.700 | 3.964 | 0.011 | 12.000 | 29.400 | 3.8 | 2d16
m2+ | 22 | 24.444 | 15.700 | 0.544 | 0.001 | 52.000 | 29.400 | 2.1 1016
m2- | 12.8 | 14.222 | 15.700 | 0.316 | 0.001 | 52.000 | 29.400 | 1.2 1916
ms2 | 55.2 | 61.333 | 15.700 | 5.913 | 0.017 | 12.000 | 29.400 | 6.0 | 3®16
RIB3F3 | ml | 38.72 | 43.022 | 15.700 | 0.957 | 0.002 | 52.000 | 29.400 | 3.7 | 2d16
ms1 | 43.55 | 48.389 | 15.700 | 4.665 | 0.013 | 12.000 | 29.400 | 4.6 | 3d16
m2+ | 12.79 | 14.211 | 15.700 | 0.316 | 0.001 | 52.000 | 29.400 | 1.2 1916
m2- 5 | 5556 | 15.700 | 0.124 | 0.000 | 52.000 | 29.400 | 0.5 1916
ms2 | 44.2 | 49.111 | 15.700 | 4.735 | 0.013 | 12.000 | 29.400 | 4.7 | 3®16
m3 | 39.29 | 43.656 | 15.700 | 0.971 | 0.002 | 52.000 | 29.400 | 3.8 | 2d16
RIB4F3 | ml | 28.28 | 31.422 | 15.700 | 0.699 | 0.002 | 52.000 | 29.400 | 2.7 | 2d16
msl | 64.76 | 71.956 | 15.700 | 6.937 | 0.021 | 12.000 | 29.400 | 7.3 | 4P16
Reinforcement of ribbed table #(4)
4.3 design of beam :
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Beam 2 ground floor .

figure #.(16) beam 2 ground



4.3.1 span (1) positive moment :

Mu=417.12 kN .m

Mn= MU _ 41712 _ pos 47 kN .m
) 0.9
pmax = 0.0244
_ fy _ 400 _ 157
0.85* fc  0.85* 30
Rn = &
b*d?
n= MB47__ oM
110* (26)
:l(l- 1_2mRn)
m fy

p = i(l_ Jl_w ) = 0.01817
15.7 400

Areq=p* b* d=0.001817* 110* 26 = 51.95cm?

¥ #Of bar = % - 16,55 -—--select (18) bar ® 20

4.3.2 span (2) positive moment :

Mu=152.89 kN .m

Mn= Mu, _ % =169.89 kN .m

D



fy 400

"~ 085* fc  0.85*30

Rn = &
b*d?
n= LSQZ = 2.28 MPa
110* (26)
1 2mRn
p=—@- 1 )
m fy

p = 1 (1- Jl—w) =0.006 = pmin=0.0035.
15.7 400

Areq=p* b* d=0.006* 110 * 26 = 17.16cm?

% #Of bar = 137% = 5.46 --—-select (6) bar @ 20

4.3.3 span (1) negative moment :

Mu=483.2kN .m
Mu,,. _ 483.2

Mn= = =536.88 kN .m
O}
pmax = 0.0244
m = fy - = 400 =15.7
0.85* fc  0.85*30
Rn= &
b*d?
536.88 — 736 MPa

n e
110* (25.75)°



2mRn
fy

p="@- 12T
m

0=t (1- Jl—m) =0.022 < pmax =0.0244.
157 400

Areg=p* b* d=0.022* 110 * 25.75 = 63.19cn??

% #Of bar = (%119 — 12.87 -——-select (13) bar ® 25

4.3.4 design of shear (for beam 2 ground):

ACI — 318 — Design categories::

1. Vu S%CD Ve

CD*@ bw * d

J30'

0.85* 5 110* 25.75

d Ve=

NP

NI, NP

109.9 kN

2. %CDVCSVUSCDVC

® Ve = cb*% bw * d
dVe= 0.85* —”2’0 110 * 25.75

= 219.79 kN



3. ®VecsVu<sd Ve + dD vsmin
® vsmin :O.BS(%) * bw * d
= 80.25KN + 219.79 kN = 300 kN

fl
4. ® Ve +®vamin<Vu <® Ve + q)*_v; bw * d
fl
@Vsch*—V; bw * d
30

=085* 3 110 * 25.75 = 439.57 kN

= 219.79 + 439.57 = 659.36 kN

4.3.5 design the spacing between stirrups :

_ ®* Av* fy*d
dVs

_ 0.85*4.74* 400* 25.75
439.57

S

=9.44cm

# select 3® 10/ 9 cm (for 1 meter from the face of the support ).
Theresidual beam select :

_ ®* Av* fy*d
dVs

_ 0.85*4.74* 400* 25.75
80.25

S

S =48.4cm

S <60cm

¥ select 3® 10/ 12 cm (for Theresidua beam).
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figure #.(17) beam 2 ground
# of # of
Beam | places Mu Mn m Rn p b d As bar®20
B1G m1l 498.610 | 554.011 | 15.700 | 7.450 | 0.023 | 110.0 | 26.0 | 64.8 21
msl | 465.320 | 517.022 | 15.700 | 6.953 | 0.021 | 110.0 | 26.0 | 59.4 19
m2+ 23.26 25.844 | 15.700 | 0.348 | 0.001 | 110.0 | 26.0 2.5 1
m2- 110 122.222 | 15.700 | 1.644 | 0.004 | 110.0 | 26.0 | 12.2 4
mS2 255.78 | 284.200 | 15.700 | 7.007 | 0.021 | 60.0 | 26.0 | 32.7 10
m3 279.2 | 310.222 | 15.700 | 7.648 | 0.023 | 60.0 | 26.0 | 36.6 12
B2G ml 422.390 | 469.322 | 15.700 | 6.311 | 0.018 | 110.0 | 26.0 | 52.8 17
msl | 486.840 | 540.933 | 15.700 | 7.275 | 0.022 | 110.0 | 26.0 | 62.9 20
m2 156.89 | 174.322 | 15.700 | 2.344 | 0.006 | 110.0 | 26.0 | 17.6 6
ms?2 496.03 | 551.144 | 15.700 | 7.412 | 0.023 | 110.0 | 26.0 | 64.4 20
m3 424.71 | 471.900 | 15.700 | 6.346 | 0.019 | 110.0 | 26.0 | 53.1 17
B3G ml 417.12 | 463.467 | 15.700 | 6.233 | 0.018 | 110.0 | 26.0 | 52.0 17
msl 478.49 | 531.656 | 15.700 | 7.150 | 0.022 | 110.0 | 26.0 | 61.5 20
m2 152.89 | 169.878 | 15.700 | 2.285 | 0.006 | 110.0 | 26.0 | 17.1 5
ms?2 483.2 | 536.889 | 15.700 | 7.220 | 0.022 | 110.0 | 26.0 | 62.3 20
m3 415.19 | 461.322 | 15.700 | 6.204 | 0.018 | 110.0 | 26.0 | 51.7 16
B4-1G ml 339 376.667 | 15.700 | 6.965 | 0.021 | 80.0 26.0 | 43.3 14
B4-2G ml 75.2 83.556 | 15.700 | 1.545 | 0.004 | 80.0 26.0 8.3 3
B4-3G m1l 331 367.778 | 15.700 | 6.801 | 0.020 | 80.0 | 26.0 | 42.0 13
B5G m1l 274.33 | 304.811 | 15.700 | 5.636 | 0.016 | 80.0 | 26.0 | 33.6 11
B6G ml 82.1 91.222 | 15.700 | 1.687 | 0.004 | 80.0 26.0 9.1 3




B7G**c | ml | 124.42 | 138.244 | 15.700 | 3.408 | 0.009 | 60.0 | 26.0 | 14.3 5
msl | 79.29 | 88.100 | 15.700 | 2.172 | 0.006 | 60.0 | 26.0 | 8.9 3

B8G ml 287 318.889 | 15.700 | 4.288 | 0.012 | 110.0 | 26.0 | 33.8 11
B9G ml 187 207.778 | 15.700 | 2.794 | 0.007 | 110.0 | 26.0 | 21.2 7
B10G ml 252 280.000 | 15.700 | 3.765 | 0.010 | 110.0 | 26.0 | 29.3 9
B11G ml 48 53.333 | 15.700 | 1.315 | 0.003 | 60.0 | 26.0 | 5.3 2
B1F1 ml 431 | 478.889 | 15.700 | 6.440 | 0.019 | 110.0 | 26.0 | 54.1 17
ms1 535 594.444 | 15.700 | 7.994 | 0.024 | 110.0 | 26.0 | 71.0 23

m2 256 284.444 | 15.700 | 3.825 | 0.010 | 110.0 | 26.0 | 29.8 9

ms2 229 254.444 | 15.700 | 3.422 | 0.009 | 110.0 | 26.0 | 26.4 8

m3+ 152 168.889 | 15.700 | 2.271 | 0.006 | 110.0 | 26.0 | 17.0 5

ma3- 51.5 57.222 | 15.700 | 0.770 | 0.002 | 110.0 | 26.0 | 5.6 2

ms3 357 396.667 | 15.700 | 5.334 | 0.015 | 110.0 | 26.0 | 43.3 14

m4 350 | 388.889 | 15.700 | 5.230 | 0.015 | 110.0 | 26.0 | 42.3 13

ms4 357 396.667 | 15.700 | 5.334 | 0.015 | 110.0 | 26.0 | 43.3 14

m5+ 152 168.889 | 15.700 | 2.271 | 0.006 | 110.0 | 26.0 | 17.0 5

m5- 51.5 57.222 | 15.700 | 0.770 | 0.002 | 110.0 | 26.0 | 5.6 2

ms5 256 284.444 | 15.700 | 3.825 | 0.010 | 110.0 | 26.0 | 29.8 9

m6 229 254.444 | 15.700 | 3.422 | 0.009 | 110.0 | 26.0 | 26.4 8

ms6 535 594.444 | 15.700 | 7.994 | 0.025 | 110.0 | 26.0 | 71.0 23

m7 431 | 478.889 | 15.700 | 6.440 | 0.019 | 110.0 | 26.0 | 54.1 17

B2F1 ml | 448.36 | 498.178 | 15.700 | 6.700 | 0.020 | 110.0 | 26.0 | 56.7 18
msl | 515.64 | 572.933 | 15.700 | 7.705 | 0.024 | 110.0 | 26.0 | 67.7 22

m2 | 151.82 | 168.689 | 15.700 | 2.269 | 0.006 | 110.0 | 26.0 | 17.0 5

ms2 | 492.73 | 547.478 | 15.700 | 7.363 | 0.022 | 110.0 | 26.0 | 63.8 20

m3 | 427.64 | 475.156 | 15.700 | 6.390 | 0.019 | 110.0 | 26.0 | 53.6 17

B3fl ml | 437.93 | 486.589 | 15.700 | 6.544 | 0.019 | 110.0 | 26.0 | 55.1 18
msl | 503.49 | 559.433 | 15.700 | 7.523 | 0.023 | 110.0 | 26.0 | 65.6 21

m2 | 149.81 | 166.456 | 15.700 | 2.239 | 0.006 | 110.0 | 26.0 | 16.8 5

ms2 | 481.19 | 534.656 | 15.700 | 7.190 | 0.022 | 110.0 | 26.0 | 61.9 20

m3 | 417.73 | 464.144 | 15.700 | 6.242 | 0.018 | 110.0 | 26.0 | 52.1 17

B4-1F1 ml 339 376.667 | 15.700 | 6.965 | 0.021 | 80.0 | 26.0 | 43.3 14
B4-2F1 ml 75.2 83.556 | 15.700 | 1.545 | 0.004 | 80.0 | 26.0 | 8.3 3
B4-3F1 ml 331 367.778 | 15.700 | 6.801 | 0.020 | 80.0 | 26.0 | 42.0 13
B5F1 ml 344 | 382.222 | 15.700 | 7.068 | 0.021 | 80.0 | 26.0 | 441 14
B6F1 ml 82.1 91.222 | 15.700 | 1.687 | 0.004 | 80.0 | 26.0 | 9.1 3
B7F1 ml 51.3 57.000 | 15.700 | 1.405 | 0.004 | 60.0 | 26.0 | 5.6 2
B8F1** ml 43.9 48.778 | 15.700 | 1.203 | 0.003 | 60.0 | 26.0 | 4.8 2
BOF1 ml 48 53.333 | 15.700 | 1.315 | 0.003 | 60.0 | 26.0 | 5.3 2




B1F2 ml 431 | 478.889 | 15.700 | 6.440 | 0.019 | 110.0 | 26.0 | 54.1 17
ms1 535 594.444 | 15.700 | 7.994 | 0.024 | 110.0 | 26.0 | 71.0 23
m2 256 284.444 | 15.700 | 3.825 | 0.010 | 110.0 | 26.0 | 29.8 9
ms2 229 254.444 | 15.700 | 3.422 | 0.009 | 110.0 | 26.0 | 26.4 8
m3+ 152 168.889 | 15.700 | 2.271 | 0.006 | 110.0 | 26.0 | 17.0 5
ma3- 51.5 57.222 | 15.700 | 0.770 | 0.002 | 110.0 | 26.0 | 5.6 2
ms3 357 396.667 | 15.700 | 5.334 | 0.015 | 110.0 | 26.0 | 43.3 14
m4 350 | 388.889 | 15.700 | 5.230 | 0.015 | 110.0 | 26.0 | 42.3 13
ms4 357 396.667 | 15.700 | 5.334 | 0.015 | 110.0 | 26.0 | 43.3 14

m5+ 152 168.889 | 15.700 | 2.271 | 0.006 | 110.0 | 26.0 | 17.0
m5- 51.5 57.222 | 15.700 | 0.770 | 0.002 | 110.0 | 26.0 | 5.6 2
ms5 256 284.444 | 15.700 | 3.825 | 0.010 | 110.0 | 26.0 | 29.8 9
m6 229 254.444 | 15.700 | 3.422 | 0.009 | 110.0 | 26.0 | 26.4 8
ms6 535 594.444 | 15.700 | 7.994 | 0.025 | 110.0 | 26.0 | 71.0 23
m7 431 | 478.889 | 15.700 | 6.440 | 0.019 | 110.0 | 26.0 | 54.1 17
B2F2 ml | 448.36 | 498.178 | 15.700 | 6.700 | 0.020 | 110.0 | 26.0 | 56.7 18
msl | 515.64 | 572.933 | 15.700 | 7.705 | 0.024 | 110.0 | 26.0 | 67.7 22
m2 | 151.82 | 168.689 | 15.700 | 2.269 | 0.006 | 110.0 | 26.0 | 17.0 5
ms2 | 492.73 | 547.478 | 15.700 | 7.363 | 0.022 | 110.0 | 26.0 | 63.8 20
m3 | 427.64 | 475.156 | 15.700 | 6.390 | 0.019 | 110.0 | 26.0 | 53.6 17
B3f2 ml | 437.93 | 486.589 | 15.700 | 6.544 | 0.019 | 110.0 | 26.0 | 55.1 18
msl | 503.49 | 559.433 | 15.700 | 7.523 | 0.023 | 110.0 | 26.0 | 65.6 21
m2 | 149.81 | 166.456 | 15.700 | 2.239 | 0.006 | 110.0 | 26.0 | 16.8 5
ms2 | 481.19 | 534.656 | 15.700 | 7.190 | 0.022 | 110.0 | 26.0 | 61.9 20
m3 | 417.73 | 464.144 | 15.700 | 6.242 | 0.018 | 110.0 | 26.0 | 52.1 17
B4-1F2 ml 339 376.667 | 15.700 | 6.965 | 0.021 | 80.0 | 26.0 | 43.3 14
B4-2F2 ml 75.2 83.556 | 15.700 | 1.545 | 0.004 | 80.0 | 26.0 | 8.3 3
B4-3F2 ml 331 367.778 | 15.700 | 6.801 | 0.020 | 80.0 | 26.0 | 42.0 13
B5F2 ml 344 | 382.222 | 15.700 | 7.068 | 0.021 | 80.0 | 26.0 | 44.1 14
B6F2 ml 82.1 91.222 | 15.700 | 1.687 | 0.004 | 80.0 | 26.0 | 9.1 3
B7F2 ml 51.3 57.000 | 15.700 | 1.405 | 0.004 | 60.0 | 26.0 | 5.6 2
B8F2** ml 43.9 48.778 | 15.700 | 1.203 | 0.003 | 60.0 | 26.0 | 4.8 2
B9F2 ml 48 53.333 | 15.700 | 1.315 | 0.003 | 60.0 | 26.0 | 5.3 2




B1F3 ml | 168.000 | 186.667 | 15.700 | 3.452 | 0.009 | 80.0 | 26.0 | 194 6
msl | 293.000 | 325.556 | 15.700 | 6.020 | 0.017 | 80.0 | 26.0 | 36.3 12

m2 195 216.667 | 15.700 | 4.006 | 0.011 | 80.0 | 26.0 | 22.8 7

ms2 215 238.889 | 15.700 | 4.417 | 0.012 | 80.0 | 26.0 | 254 8

m3 92.2 102.444 | 15.700 | 1.894 | 0.005 | 80.0 | 26.0 | 10.2 3

ms3 240 266.667 | 15.700 | 4.931 | 0.014 | 80.0 | 26.0 | 28.8 9

m4 215 238.889 | 15.700 | 4.417 | 0.012 | 80.0 | 26.0 | 25.4 8

ms4 239 265.556 | 15.700 | 4.910 | 0.014 | 80.0 | 26.0 | 28.6 9

m5 91.9 102.111 | 15.700 | 1.888 | 0.005 | 80.0 | 26.0 | 10.2 3

ms5 216 240.000 | 15.700 | 4.438 | 0.012 | 80.0 | 26.0 | 25.5 8

m6 197 218.889 | 15.700 | 4.048 | 0.011 | 80.0 | 26.0 | 23.1 7

ms6 294 326.667 | 15.700 | 6.040 | 0.018 | 80.0 | 26.0 | 36.4 12

m7 167 185.556 | 15.700 | 3.431 | 0.009 | 80.0 | 26.0 | 19.2 6

B2F3 ml | 422.390 | 469.322 | 15.700 | 6.311 | 0.018 | 110.0 | 26.0 | 52.8 17
msl | 486.840 | 540.933 | 15.700 | 7.275 | 0.022 | 110.0 | 26.0 | 62.9 20

m2 156.89 | 174.322 | 15.700 | 2.344 | 0.006 | 110.0 | 26.0 | 17.6 6

ms2 | 496.03 | 551.144 | 15.700 | 7.412 | 0.023 | 110.0 | 26.0 | 64.4 20

m3 424.71 | 471.900 | 15.700 | 6.346 | 0.019 | 110.0 | 26.0 | 53.1 17

B3F3 ml 417.12 | 463.467 | 15.700 | 6.233 | 0.018 | 110.0 | 26.0 | 52.0 17
msl | 478.49 | 531.656 | 15.700 | 7.150 | 0.022 | 110.0 | 26.0 | 61.5 20

m2 152.89 | 169.878 | 15.700 | 2.285 | 0.006 | 110.0 | 26.0 | 17.1 5

ms2 483.2 | 536.889 | 15.700 | 7.220 | 0.022 | 110.0 | 26.0 | 62.3 20

m3 415.19 | 461.322 | 15.700 | 6.204 | 0.018 | 110.0 | 26.0 | 51.7 16

B4-1F3 ml 339 376.667 | 15.700 | 6.965 | 0.021 | 80.0 | 26.0 | 43.3 14
B4-2F3 ml 75.2 83.556 | 15.700 | 1.545 | 0.004 | 80.0 | 26.0 | 8.3 3
B4-3F3 ml 331 367.778 | 15.700 | 6.801 | 0.020 | 80.0 | 26.0 | 42.0 13
B5F1 ml 274.33 | 304.811 | 15.700 | 4.099 | 0.011 | 110.0 | 26.0 | 32.1 10
B6F1 ml 82.1 91.222 | 15.700 | 1.227 | 0.003 | 110.0 | 26.0 | 9.0 3
B7G***c | ml 124.42 | 138.244 | 15.700 | 3.408 | 0.009 | 60.0 | 26.0 | 14.3 5
ms1 79.29 88.100 | 15.700 | 2.172 | 0.006 | 60.0 | 26.0 | 8.9 3

B8F3 ml 287 318.889 | 15.700 | 4.288 | 0.012 | 110.0 | 26.0 | 33.8 11
BOF3 ml 187 207.778 | 15.700 | 2.794 | 0.007 | 110.0 | 26.0 | 21.2 7
B10OF3 ml 252 280.000 | 15.700 | 3.765 | 0.010 | 110.0 | 26.0 | 29.3 9
B11F3 ml 48 53.333 | 15.700 | 1.315 | 0.003 | 60.0 | 26.0 | 5.3 2

Reinforcement of beams table # (5)




4.4 Design of column :

4.4.1 Design of column without moment:

Po=Ag{0.85 fc +pg (fy -0.85 fc)}
Where:

Po: Pn_ ,
0.80

= Pu
P07

Design of column (C2) :
Po=Ag{0.85 fc +pg(fy - 0.85fc)}

o= Po _ P, _ 27884E3

= = = =4.98E6 N
0.80 0.80*0.70 0.80*0.70

pg = {20} —0.85 fc'/{ fy - 0.85 fc'}
Ag

4.98E6
= ~0.85*30/{ 400 - 0.85* 30
Pe={—"gec? { }
= 0.007 < 0.01........ select 8 18.......

4.4.2 Design of column with moment:

From ACI - code chart :
With Pu=2788.4KN
Mu =221 KN.m

To use chart we need :

N _ 2.788E6

= ———— = 15.4911 N/mm?
bh 300* 600



M _ 221E5

> = 5 =2.046 N/mm2
bh 300* (600)

the value of the chartis ** (2).

o= (chart.value)* b* h

A
100
_ (D*(30)(60) _ 4
100
¥ select 14018.......

Design the ties of the column :
- (48) tie— bar diameter = 48 (1.0) =48 cm..
- (16) longitudina — bar diameter = 16 (1.8) = 28.8 cm.
- least column dimension =30 cm .
0 sosdect 2010 @ 30cm.
0 Not: select 2® 10 @ 10 cm to resist the earthquake effect .
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figure #.(18) column (c2)



ground floor

char #of
colums | b(mm) | h(mm) h2 N M N/(bh) M/bh? valu Asc bars
C1 300 600 | 360000 | 1589.5 | 2.21E+08 | 8.8306 | 2.0463 1 18 8918
C2 300 600 | 360000 | 2788.4 | 2.21E+08 | 15.4911 | 2.0463 2 36 14918
C3 300 600 | 360000 | 2691.6 | 2.21E+08 | 14.9533 | 2.0463 2 36 14918
C4 300 600 | 360000 | 1646 | 2.21E+08 | 9.1444 | 2.0463 1 18 8918
C5 300 600 | 360000 | 1646 | 2.21E+08 | 9.1444 | 2.0463 1 18 8918
Cc6 300 600 | 360000 | 2691.6 | 2.21E+08 | 14.9533 | 2.0463 2 36 14918
Cc7 300 600 | 360000 | 2788.4 | 2.21E+08 | 15.4911 | 2.0463 2 36 14918
C8 300 600 | 360000 | 1589.5 | 2.21E+08 | 8.8306 | 2.0463 1 18 8918
Cc9 300 600 | 360000 | 2659 | 2.21E+08 | 14.7722 | 2.0463 2 36 14918
C10 300 600 | 360000 | 4683.4 | 8.70E+07 | 26.0189 | 0.80556 5.5 99 | 22924
Ci11 300 600 | 360000 | 4569 | 8.70E+07 | 25.3833 | 0.80556 5 90 | 20924
Ci12 300 600 | 360000 | 4035 | 2.21E+08 | 22.4167 | 2.0463 4.5 81 18924
C13 300 600 | 360000 | 4035 | 2.21E+08 | 22.4167 | 2.0463 4.5 81 18924
C14 300 600 | 360000 | 4569 | 8.70E+07 | 25.3833 | 0.80556 5 90 | 20924
Ci15 300 600 | 360000 | 4683.4 | 8.70E+07 | 26.0189 | 0.80556 5.5 99 | 22924
Ci16 300 600 | 360000 | 2659 | 2.21E+08 | 14.7722 | 2.0463 2 36 14918
C17 300 600 | 360000 | 2611 | 2.21E+08 | 14.5056 | 2.0463 2 36 14918
C18 300 600 | 360000 | 4620.2 | 8.70E+07 | 25.6678 | 0.80556 5.5 99 | 20924
C19 300 600 | 360000 | 4484.5 | 8.70E+07 | 24.9139 | 0.80556 5 90 | 22924
C20 300 600 | 360000 | 3901.2 | 2.21E+08 | 21.6733 | 2.0463 4.5 81 18924
C21 300 600 | 360000 | 3901.2 | 2.21E+08 | 21.6733 | 2.0463 4.5 81 18924
C22 300 600 | 360000 | 4484.5 | 8.70E+07 | 24.9139 | 0.80556 5 90 | 20924
C23 300 600 | 360000 | 4620.2 | 8.70E+07 | 25.6678 | 0.80556 5.5 99 | 22924
C24 300 600 | 360000 | 2611 | 2.21E+08 | 14.5056 | 2.0463 2 36 14918
C25 300 600 | 360000 | 2154 | 2.21E+08 | 11.9667 | 2.0463 1 18 8918
C26 300 600 | 360000 | 3820.6 | 2.21E+08 | 21.2256 | 2.0463 4 72 16924
Cc27 300 600 | 360000 | 3188.9 | 2.21E+08 | 17.7161 | 2.0463 3 54 | 22918
C28 300 600 | 360000 | 3296.4 | 2.21E+08 | 18.3133 | 2.0463 3.5 63 14924
C29 300 600 | 360000 | 3296.4 | 2.21E+08 | 18.3133 | 2.0463 3.5 63 14924
C30 300 600 | 360000 | 3188.9 | 2.21E+08 | 17.7161 | 2.0463 3 54 | 22918
C31 300 600 | 360000 | 3820.6 | 2.21E+08 | 21.2256 | 2.0463 4 72 16924
C32 300 600 | 360000 | 2154 | 2.21E+08 | 11.9667 | 2.0463 1 18 8918




First floor

char #of
colums b h h2 N M N/(bh) M/bh? valu Asc bars
C1 300 600 | 360000 | 1589.5 | 2.21E+08 | 8.8306 | 2.0463 1 18 8918
C2 300 600 | 360000 | 2788.4 | 2.21E+08 | 15.4911 | 2.0463 2 36 | 14918
C3 300 600 | 360000 | 2691.6 | 2.21E+08 | 14.9533 | 2.0463 2 36 | 14918
C4 300 600 | 360000 | 1646 | 2.21E+08 | 9.1444 | 2.0463 1 18 8918
C5 300 600 | 360000 | 1646 | 2.21E+08 | 9.1444 | 2.0463 1 18 8918
Cc6 300 600 | 360000 | 2691.6 | 2.21E+08 | 14.9533 | 2.0463 2 36 | 14918
C7 300 600 | 360000 | 2788.4 | 2.21E+08 | 15.4911 | 2.0463 2 36 | 14918
C8 300 600 | 360000 | 1589.5 | 2.21E+08 | 8.8306 | 2.0463 1 18 8918
Cc9 300 600 | 360000 | 2659 | 2.21E+08 | 14.7722 | 2.0463 2 36 | 14918
C10 300 600 | 360000 | 4683.4 | 8.70E+07 | 26.0189 | 0.80556 5.5 99 | 22924
Ci11 300 600 | 360000 | 4569 | 8.70E+07 | 25.3833 | 0.80556 5 90 | 20924
Ci12 300 600 | 360000 | 4035 | 2.21E+08 | 22.4167 | 2.0463 4.5 81 | 18924
C13 300 600 | 360000 | 4035 | 2.21E+08 | 22.4167 | 2.0463 4.5 81 | 18924
C14 300 600 | 360000 | 4569 | 8.70E+07 | 25.3833 | 0.80556 5 90 | 20924
Ci5 300 600 | 360000 | 4683.4 | 8.70E+07 | 26.0189 | 0.80556 5.5 99 | 22924
C16 300 600 | 360000 | 2659 | 2.21E+08 | 14.7722 | 2.0463 2 36 | 14918
C17 300 600 | 360000 | 2611 | 2.21E+08 | 14.5056 | 2.0463 2 36 | 14918
C18 300 600 | 360000 | 4620.2 | 8.70E+07 | 25.6678 | 0.80556 5.5 99 | 22924
C19 300 600 | 360000 | 4484.5 | 8.70E+07 | 24.9139 | 0.80556 5 90 | 20924
C20 300 600 | 360000 | 3901.2 | 2.21E+08 | 21.6733 | 2.0463 4.5 81 | 18924
Cc21 300 600 | 360000 | 3901.2 | 2.21E+08 | 21.6733 | 2.0463 4.5 81 | 18924
C22 300 600 | 360000 | 4484.5 | 8.70E+07 | 24.9139 | 0.80556 5 90 | 20924
C23 300 600 | 360000 | 4620.2 | 8.70E+07 | 25.6678 | 0.80556 5.5 99 | 22924
C24 300 600 | 360000 | 2611 | 2.21E+08 | 14.5056 | 2.0463 2 36 | 14918
C25 300 600 | 360000 | 2154 | 2.21E+08 | 11.9667 | 2.0463 1 18 8918
C26 300 600 | 360000 | 3820.6 | 2.21E+08 | 21.2256 | 2.0463 4 72 | 16924
Cc27 300 600 | 360000 | 3188.9 | 2.21E+08 | 17.7161 | 2.0463 3 54 | 22918
C28 300 600 | 360000 | 3296.4 | 2.21E+08 | 18.3133 | 2.0463 3.5 63 | 14924
C29 300 600 | 360000 | 3296.4 | 2.21E+08 | 18.3133 | 2.0463 3.5 63 | 14924
C30 300 600 | 360000 | 3188.9 | 2.21E+08 | 17.7161 | 2.0463 3 54 | 22918
C31 300 600 | 360000 | 3820.6 | 2.21E+08 | 21.2256 | 2.0463 72 | 16924
C32 300 600 | 360000 | 2154 | 2.21E+08 | 11.9667 | 2.0463 1 18 8918




Second floor

char #of
colums b h h2 N M N/(bh) M/bh? valu Asc bars
C1 300 | 600 | 360000 | 1033 | 2.21E+08 | 5.7389 | 2.0463 1 18 8918
C2 300 | 600 | 360000 | 1832.6 | 2.21E+08 | 10.1811 | 2.0463 1 18 8918
C3 300 | 600 | 360000 | 1765.7 | 2.21E+08 | 9.8094 | 2.0463 1 18 8918
C4 300 | 600 | 360000 | 1071 | 2.21E+08 | 5.9500 | 2.0463 1 18 8918
C5 300 | 600 | 360000 | 1071 | 2.21E+08 | 5.9500 | 2.0463 1 18 8918
C6 300 | 600 | 360000 | 1765.7 | 2.21E+08 | 9.8094 | 2.0463 1 18 8918
Cc7 300 | 600 | 360000 | 1832.6 | 2.21E+08 | 10.1811 | 2.0463 1 18 8918
C8 300 | 600 | 360000 | 1033 | 2.21E+08 | 5.7389 | 2.0463 1 18 8918
C9 300 | 600 | 360000 | 1746.5 | 2.21E+08 | 9.7028 | 2.0463 1 18 8918
C10 300 | 600 | 360000 | 3096.1 | 8.70E+07 | 17.2006 | 0.80556 2 36 | 14918
C11 300 | 600 | 360000 | 3019.7 | 8.70E+07 | 16.7761 | 0.80556 2 36 | 14918
C12 300 | 600 | 360000 | 2664.1 | 2.21E+08 | 14.8006 | 2.0463 2 36 | 14918
C13 300 | 600 | 360000 | 2664.1 | 2.21E+08 | 14.8006 | 2.0463 2 36 | 14918
C14 300 | 600 | 360000 | 3019.7 | 8.70E+07 | 16.7761 | 0.80556 2 36 | 14918
Ci15 300 | 600 | 360000 | 3096.1 | 8.70E+07 | 17.2006 | 0.80556 2 36 | 14918
Ci16 300 | 600 | 360000 | 1746.5 | 2.21E+08 | 9.7028 | 2.0463 1 18 8918
C17 300 | 600 | 360000 | 1714.5 | 2.21E+08 | 9.5250 | 2.0463 1 18 8918
C18 300 | 600 | 360000 | 3053.7 | 8.70E+07 | 16.9650 | 0.80556 2 36 | 14918
C19 300 | 600 | 360000 | 2897.7 | 8.70E+07 | 16.0983 | 0.80556 2 36 | 14918
C20 300 | 600 | 360000 | 2508.8 | 2.21E+08 | 13.9378 | 2.0463 2 36 | 14918
C21 300 | 600 | 360000 | 2508.8 | 2.21E+08 | 13.9378 | 2.0463 2 36 | 14918
C22 300 | 600 | 360000 | 2897.7 | 8.70E+07 | 16.0983 | 0.80556 2 36 | 14918
C23 300 | 600 | 360000 | 3053.7 | 8.70E+07 | 16.9650 | 0.80556 2 36 | 14918
C24 300 | 600 | 360000 | 1714.5 | 2.21E+08 | 9.5250 | 2.0463 1 18 8918
C25 300 | 600 | 360000 | 1409.7 | 2.21E+08 | 7.8317 | 2.0463 1 18 8918
C26 300 | 600 | 360000 | 2520.74 | 2.21E+08 | 14.0041 | 2.0463 2 36 | 14918
c27 300 | 600 | 360000 | 2699.6 | 2.21E+08 | 14.9978 | 2.0463 2 36 | 14918
C28 300 | 600 | 360000 | 2171.3 | 2.21E+08 | 12.0628 | 2.0463 1 18 8918
C29 300 | 600 | 360000 | 2171.3 | 2.21E+08 | 12.0628 | 2.0463 1 18 8918
C30 300 | 600 | 360000 | 2699.6 | 2.21E+08 | 14.9978 | 2.0463 2 36 | 14918
C31 300 | 600 | 360000 | 2520.74 | 2.21E+08 | 14.0041 | 2.0463 2 36 | 14918
C32 300 | 600 | 360000 | 1409.7 | 2.21E+08 | 7.8317 | 2.0463 1 18 8918




char #of
colums b h h2 N M N/(bh) M/bh? valu Asc bars

C1 300 | 600 | 360000 | 1033 | 2.21E+08 | 5.7389 | 2.0463 1 18 8918

C2 300 | 600 | 360000 | 1832.6 | 2.21E+08 | 10.1811 | 2.0463 1 18 8918

C3 300 | 600 | 360000 | 1765.7 | 2.21E+08 | 9.8094 | 2.0463 1 18 8918

C4 300 | 600 | 360000 | 1071 | 2.21E+08 | 5.9500 | 2.0463 1 18 8918

C5 300 | 600 | 360000 | 1071 | 2.21E+08 | 5.9500 | 2.0463 1 18 8918

C6 300 | 600 | 360000 | 1765.7 | 2.21E+08 | 9.8094 | 2.0463 1 18 8918

Cc7 300 | 600 | 360000 | 1832.6 | 2.21E+08 | 10.1811 | 2.0463 1 18 8918

C8 300 | 600 | 360000 | 1033 | 2.21E+08 | 5.7389 | 2.0463 1 18 8918

C9 300 | 600 | 360000 | 1746.5 | 2.21E+08 | 9.7028 | 2.0463 1 18 8918
C10 300 | 600 | 360000 | 3096.1 | 8.70E+07 | 17.2006 | 0.80556 2 36 | 14918
Ci11 300 | 600 | 360000 | 3019.7 | 8.70E+07 | 16.7761 | 0.80556 2 36 | 14918
C12 300 | 600 | 360000 | 2664.1 | 2.21E+08 | 14.8006 | 2.0463 2 36 | 14918
C13 300 | 600 | 360000 | 2664.1 | 2.21E+08 | 14.8006 | 2.0463 2 36 | 14918
C14 300 | 600 | 360000 | 3019.7 | 8.70E+07 | 16.7761 | 0.80556 2 36 | 14918
Ci15 300 | 600 | 360000 | 3096.1 | 8.70E+07 | 17.2006 | 0.80556 2 36 | 14918
C16 300 | 600 | 360000 | 1746.5 | 2.21E+08 | 9.7028 | 2.0463 1 18 8918
C17 300 | 600 | 360000 | 1714.5 | 2.21E+08 | 9.5250 | 2.0463 1 18 8918
C18 300 | 600 | 360000 | 3053.7 | 8.70E+07 | 16.9650 | 0.80556 2 36 | 14918
C19 300 | 600 | 360000 | 2897.7 | 8.70E+07 | 16.0983 | 0.80556 2 36 | 14918
C20 300 | 600 | 360000 | 2508.8 | 2.21E+08 | 13.9378 | 2.0463 2 36 | 14918
C21 300 | 600 | 360000 | 2508.8 | 2.21E+08 | 13.9378 | 2.0463 2 36 | 14918
C22 300 | 600 | 360000 | 2897.7 | 8.70E+07 | 16.0983 | 0.80556 2 36 | 14918
C23 300 | 600 | 360000 | 3053.7 | 8.70E+07 | 16.9650 | 0.80556 2 36 | 14918
C24 300 | 600 | 360000 | 1714.5 | 2.21E+08 | 9.5250 | 2.0463 1 18 8918
C25 300 | 600 | 360000 | 1409.7 | 2.21E+08 | 7.8317 | 2.0463 1 18 8918
C26 300 | 600 | 360000 | 2520.74 | 2.21E+08 | 14.0041 | 2.0463 2 36 | 14918
c27 300 | 600 | 360000 | 2699.6 | 2.21E+08 | 14.9978 | 2.0463 2 36 | 14918
C28 300 | 600 | 360000 | 2171.3 | 2.21E+08 | 12.0628 | 2.0463 1 18 8918
C29 300 | 600 | 360000 | 2171.3 | 2.21E+08 | 12.0628 | 2.0463 1 18 8918
C30 300 | 600 | 360000 | 2699.6 | 2.21E+08 | 14.9978 | 2.0463 2 36 | 14918
C31 300 | 600 | 360000 | 2520.74 | 2.21E+08 | 14.0041 | 2.0463 2 36 | 14918
C32 300 | 600 | 360000 | 1409.7 | 2.21E+08 | 7.8317 | 2.0463 1 18 8918

Reinforcement of column table # (6)




4.5 Design of footing :

From Column (C 2):

4.5.1 Footing Area:

Total Factored load =2788.4 kN

27884

Totd surfaceload = = 1923 kN
1.45

Column=60 cm x 30 cm
Estimate footing to be about 70 cm thick, in addition to
about (10 cm) of blinding concrete .

Back fill =H* ys*(W* L — (bc* wc))
=0.75* 18*(3* 3-0.3* 0.6) = 119.1 kN

o+
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figure #.(19) footing (f 2)

weight of concrete footing = (weight of base footing ) + (weight of neck column)
=(0.70* 25* 3* 3)+(0.75* 25* 0.6 * 0.3)

= 160.9 KN
Allowable soil pressure = 3.0 kg/cm?

Area(A) = Total Weight / Soil Pressure
= 2203 kN / 300 kN/m?
=7.34m?
Use L=280mW=280m, A=7.84m?



4.5.2 Détermine depth based on shear strength:

DV, = cp%\/ft' bd = 0.85><%\/%x (2800) x (d) = 2172.6E3d

P
p v =310 o5 ensm?
Area 7.84

Vu = (Pnet) (one way shear area)
= (405.6E-3)(2800)(1250 - d) = (507 — 405.6E-3 d)2800
DV, =V, 2172.6d  =(507 — 405.6E-3 d) 2800

=(3422-4.72d)180
d=43cm
Total depth of footing=43+5+ 2
# Sosdect.. h=60cm sod=53cm

4.5.3 Check this depth for two way shear action (punching):

V, =P, x( (a+d)(b+d) )

= 405.6 [(0.30+0.53)(0.6+0.53)] = 380.4 kN
®V, =P, - Rpu
®V, = 3180-380.4 = 2799.6 kN .

The punching shear strength is the smallest of:

=%(1+ bij\/T bd  =05/fbd
v, = (b/d ]de = 0551, byd

= %1/ fC' b.d =0.3 fcl bd............. Control




Where:

b.=a/b=60/30=2.

b, = Perimeter of critical section taken at (d/2) from the |oaded area
= 2{ (530+600)+(530+300)} =3920 mm

a,=40 For interior column

V, = 0.33y/30(3920)(530) = 3755.2kN

B OV, >V, 3191.9kN >28458KkN OK
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Figure # (20): Two way shear area.

4.5.4 Check transfer of load at base of column:

®Pn = ®(0.85fc'Ag)
®Pn = 0.7(0.85)(30)(600 x 300) = 3213kN

# since ®Pn > Pu, the areaof dowelsis controlled by minimum reinforcement .

s0 the stedl of column is control .



4.5.5 Design for Bending Moment:

Mu=| P, xwx|L-2]|xo5 L_2
2 2 2 2

=| 405.6x 2.80x(@—%j x 0. @—%)2887.25kN.m
2 2 2 2

_ Mu _887.25
®

q= Mn _ 985.8x10°
bd? 2800x530°

r =0.0032> r ., =0.002

Mn = 985.8kN.m

= 1.25 Kg/cm?

Req. A, =0.0032 (280) (53) = 47.49 cm?

% Useld 16@ 10cm. A, =48.25cm? (In each way)

4.5.6 Development Length (L, ):

Ld for @ 16:

L, =20 4, =5840m

24/30
Available embedment = 125 - 5= 120cm > 58.4 cm . OK.
Instead of dowels, extend the longitudinal bars of the column within the footing.
Inside diameter of bent = 6 db = (6) (2.2) = 13.2cm
Straight extension = 12 db = (12) (2.2) = 26.4 cm
Available=60-5-2(1.6) =51.8cm >40.0cm .. OK



Pu width length depth
NAME (KN) (m) (m) (m) As X Asy
F1 4683.4 35 35 0.75 35918 35918
F2 3901 3.2 3.2 0.65 27918 27918
F3 2788 2.8 2.8 0.55 20918 20918
F4 1646 2.2 2.2 0.5 10918 10918

Reinforcement of footing table # (7)

4.6 Design of strip footing :

Total dead load = (no. of floors) (Hf) (W) (Yc)

=6* 3.65* 0.3* 25=164.25kN.

weight of concrete footing =b* h* yc

Total liveload = (live load for one meter run) (no. of floors)

=280 kN

=0.70* 0.30* 25

=5.25kN/m .

=(4)* (6)=24 kN.
qu = 1.4 (170) + 1.7 (24)




4.6.1 determined the footing width :

Pn =300 kN/m?

Width of footing = s _ 1985 65 cm
B/C 300

So select 70 cm width strip footing .
Determined of the contact pressure :

P, 280

Py = = = 400kN / m?
Area 0.7*1

DV, = cp%\/ft'md = 0.85x%\/%>< (700) x (d) = 543.15d

w— bw
> )
0.7-0.3

Vu = (Pnet) (

=400 * (

) = 80 kN.

DV, =V,
543.15d = 80
® d=15cm ....Thin h=(15+5+0.6 +1.2) =22 cm soselecth=30cm.

4.6.2 determined reinforcement for moment strength :

w—-bw., w-bw

Mu = (Pnet
(Pret) (<) ()
=400* 0.2* 0.1=8kN.m.
Mu=8kN .m
Mn= %= i =8.89kN.m
) 0.9

pmax = 0.0244



fy 400

"~ 085* fc  0.85*30

Rn = ﬂ
b* d?
n=_ 9990 _4o35Mpa
700* (232)
1 2mRn
p=Lq- -2,
m fy
0=+ (1- Jl-w) - 0.0006 < pmin=0.0018 .
15.7 400
Areq=p* b* d=0.0018* 70* 23.2 = 3.0
ﬁ#Ofbar=%= ----- select (4) bar @ 10.

4.6.3 design of longitudinal bars :

As=p*b*d
=0.0018 * 100 * 23.2
=4.176 cm?
B select 5012 ........ (3)downand (2) up.

N
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figure #.(21).



4.7 Design of stairs :

4.7.1 Dead load :

~ (0.03m)(22kN / m?)(dm)
- cos31

Plaster =0.77kN/m

0.33

H-plat =t4*— * yc=0.04* 22 —— =0.968 kN/m.
0.30

0.18

V-pla =t* Yc=0.03* 22* —— = 0.40 KN/m.
0.30

NU|HU oo

_ (0.18m)(25kN / m*)(1m)
- cos31

Stairs = % ve = (@)*%kN/mB — 2.25kN /m

Plat cov =5.24kN /' m

H—mortar =t * yp=0.03* 22 =0.66 Kn/m
V — mortar = t * % Yp=0.03* 0.18 * 22 = 1.19 Kn/m

Total dead load = 11.476
Factored dead load = 1.4(11.476) = 16.06 kN/m.
Liveload = 4 kKN/m2.
Factored live load = 1.7(4) = 6.8 KN/m.
Wu = 22.86 KN/m2.



4.7.2 Design for positive moment:

1- The first stair :
calculate the magnitude of support reaction stair :

Ay =Wu* L; 22.86 *3—260 =41.15kN.

calculate the magnitude of maximum moment stair :

L L., L
Mmax = A, (L, |)+(7S)—(DL + LL)*f*f
3.60
=41.15 ((0.4) + (- ) - (16.06+ 68)*3—260 3760
Mu =54.147 kN.m
Mn = 54.147/0.9 = 60.16 kN.m
m=15.7
-3
- an _ 60.16(10) — = 2.673Kg/cm ?
bdZ  (1)(0.15)
r =0.007 0.0035 < 0.007 < 0.0244

As = 0.007(100)(15) = 10.616 cm?

B Use ... 1®12/10cm

2- The second stair :

A- the first part :

Wu = 33kN/m?

calculate the magnitude of support reaction stair :

Ay =Wu* L? 33 *% = 34.65 kN.



calculate the magnitude of maximum moment stair :

Mmax = A, (L )+ ()~ (D, +L,)* =5 =2

4
2.10
=34.65 ((0.4)+(— )~ (115+ 4)*2'—210*2'710 Mu =41.33kN.m
Mn = 41.33/0.9 = 46.33 kN.m
m=157
-3
_ Mrl _ 46.33(10) 2 iKgom ?
bd®>  (1)(0.15)
r =0.006 ........ 0.0035 < 0.006 < 0.0244

As = 0.006 (100)(15) = 9 cm”

T Use ... 1 ®12/12cm

R
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figure #.(22)



B- the second part :

Wu = 33kN/m?2

calculate the magnitude of support reaction stair :

Ay =Wu* L—ZS +0s1(04)=33 * 2270 +34.65* 0.4=58.41 kN.

calculate the magnitude of maximum moment stair :

Mmax = A, ((L, |)+(L—23)—(DL el

4
4455 (04)+ (1))~ @15+ 4)*2—270 2770 (34.65*0.40* 1.55)
Mu =83.3kN.m
Mn = 83.3/0.9 = 92.56 kN.m
m=157
6
Rn = Mn _ _9256U0) " _ 415 mba
bd?  (1000)(150 )
r =0011 00035 < 0011 < 0.0244

As=0.011 (100)(15) = 16.5 cm?

® Use ... 1 $16/10cm

4.8 Design of shear wall :

by analysis and calculation the magnitude of earthquake force is greater than

wind force, so that the design used isto beresist earthquake force .



4.8.1 the force of shear wall :

the first step of design shear wall is distribute the earthquake force to all
shear wall by the method of area.

Aora =A+A+A+A+A+A+A+A+A
Ao =(6.7*020) + (4402 + (1.8* 02)+(47* 02) +(1.8* 0.2)
+(1.8*0.2)+(4.7*02)+(44*0.2)+(4.7* 0.2 = 6.80m=.

= |
== s L,_\ /_J 3 —

"

A e asts La,

figure #.(23)

forceinwall (1) = (areaof wall (1) /total area of wall) * the force of earthquake

- 57702, 959.7 = 160.9 kN

Vn=Vs+Vn
oV, =%w/ t'b.d

OV, = 0.85%\/%* 5600* 160= 1702 .3 kN .



So ® V_<®dVn .
Select reinforce to satisfied shrinkage and temperature .

As=0.0018 (100)(16) = 2.88 cm?
W SELECT 10 8/20cm.



List of abbreviation:

e Ac = areaof concrete section resisting shear transfer.

e As = areaof nonprestressed tension reinforcement.

e Ag = grossareaof section.

e Av = areaof shear reinforcement within a distance (S).

e b =width of compression face of member.

e bw =web width, or diameter of circular section.

e DL =dead loads.

e d = distance from extreme compression fiber to centroid of tension
reinforcement.

e Ec =modulus of easticity of concrete.

e Fy = gpecified yield strength of non-prestressed reinforcement.

e h =overdl thickness of member.

e | =moment of inertia of section resisting externally applied factored loads.

e LL =liveloads.

e Ld = development length.

e M = bending moment.

e Mu = factored moment at section.

e Mn =nomina moment.

e Pn=nominal axial load.

e S = Spacing of shear or in direction parallel to longitudinal reinforcement.

e Tc=nominal tensional concrete moment strength provided by concrete.

e V¢ =nominal shear strength provided by concrete.

e Vn =nominal shear stress.

e Vs =nominal shear strength provided by shear reinforcement.

e Vu = factored shear force at section.

e Woc =weight of concrete. (Kg/m3).



W = width of beam or rib.
Wu = factored load per unit area.

@ = strength reduction factor.

p = ratio between area of concrete to area of stee! .
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