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Structural Design For VIDA HOTEL In Dura
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Hadeel Ali Abu-Znaid Raneem Abdallah Banat
Lilyan Hashem Titi Mahmoud Khaled Karajeh

Palestine Polytechnic University -2019

Supervisor

Eng .Sufian Al-Turk

Abstract

The idea of this project can be summarized by preparing VIDA HOTEL In

Dura. Which consists of all facilities that should be available in any Hotel.

The project is consists of five floors, and two roof, and the total area of the
building is 14892 meter square, the design of the project is based on the
multiplicity of spatial cluster and distributed consistently aesthetically and

functional .

We used ACI-318 code and structural designing programs such, ATIR,
AutoCAD (2014), Eabs, Safe,Sap and we studied some old graduation projects,
and the project will include detailed structural study of identified and analysis of the
construction elements and the expected various loads, and then the structural
design of elements and the preparation of shop drawings based on the prepared

design.

God grants success
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List of Abbreviations

Ac = area of concrete section resisting shear transfer.

As = area of non-prestressed tension reinforcement.

A = area of non-prestressed compression reinforcement.

Ag = gross area of section.

Av = area of shear reinforcement within a distance (S).

At = area of one leg of a closed stirrup resisting tension within a (S).
b = width of compression face of member.

bw = web width, or diameter of circular section.

C.= compression resultant of concrete section.

Cs = compression resultant of compression steel.

DL = dead loads.

d = distance from extreme compression fiber to centroid of tension

reinforcement.

Ec = modulus of elasticity of concrete.

f.: = compression strength of concrete .

fy = specified yield strength of non-prestressed reinforcement.

h = overall thickness of member.

Ln = length of clear span in long direction of two- way construction,

measured face-to-face of supports in slabs without beams and face to
face of beam or other supports in other cases.

LL = live loads.

Lw = length of wall.

M = bending moment.

Mu = factored moment at section.
Mn = nominal moment.

Pn = nominal axial load.

Vil



Pu = factored axial load

S = Spacing of shear in direction parallel to longitudinal reinforcement.
Vc = nominal shear strength provided by concrete.

Vn = nominal shear stress.

Vs = nominal shear strength provided by shear reinforcement.
Vu = factored shear force at section.

Wc = weight of concrete.

W = width of beam or rib.

Wu = factored load per unit area.

® = strength reduction factor.

€. = compression strain of concrete = 0.003.

& = strain of tension steel.

€ = strain of compression steel.

p =ratio of steel area .

VI
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Structural Analysis and Design
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4-2 Design method and requirements.

4-3 Check of Minimum Thickness of Structural Member.
4-4 Design of Topping.
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4.1 Introduction:

Many structures are built of reinforced concrete: bridges, buildings, retaining walls,
tunnels, and others.

Reinforced concrete is logical union of two materials: plain concrete, which possesses high
compressive strength but little tensile strength, and steel bars embedded in the concrete,
which can provide the needed strength in tension.

Plain concrete is made by mixing cement, fine aggregate, coarse aggregate, water, and

frequently admixtures.

Understanding of reinforced concrete behavior is still far from complete, building codes
and specifications that give design procedures are continually changing to reflect latest
knowledge.
Structural concrete can be classified into:

= Lightweight concrete with unit weight from about 1350 to 1850 kg/m”.

= Normal weight concrete with unit weight from about 1800 to 2400 kg/m’.

= Heavyweight concrete with unit weight from about 3200 to 5600 kg/m”.

4-2 Design Method and Requirements

The design strength provided by a member is calculated in accordance with the
requirements and assumptions of ACI _code (318 08).

v" Strength design method:-

In ultimate strength design method, the service loads are increased by factors to obtain the
load at which failure is considered to be occurring.

This load called factored load or factored service load. The structure or structural element
is then proportioned such that the strength is reached when factored load is acting. The
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computation of this strength takes into account the nonlinear stress-strain behavior of
concrete.

The strength design method is expressed by the following,
Strength provided > strength required to carry factored loads.

NOTE:-

The statically calculation and the key plans dependent on the architectural plans.
v’ Code:-

ACI 2008
UBC

v" Material:-

Concrete:-B350
fc'= 35N /mm?*(MPa) For circular section

but for rectangular section ( fc'=35*0.8 = 28MPa).

Reinforcement steel:-

The specified yield strength of the reinforcement ( fy = 420 N/mm? (MPa) ).

v Factored loads:-

The factored loads for members in our project are determined by:-

W,=12D +1.6L, ACI-code-318-08(9.2.1)
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4.3 Check of Minimum Thickness of Structural Member:

Minimum Thickness of Non prestressed Beam or One-Way Slabs Unless Deflectionsare
Calculated. (ACI 318M-11).

Table (4.1): Check of Minimum Thickness of Structural Member

Minimumthickness( h)

Simply One end Both end
KRl supported Continuous continuous etz
solid one way
slabs L/20 L/24 L/28 L/10
Beams or ribbed
one way slabs L/16 L/18.5 L/21 L/8

For Rib:
hminfor(one end continuous)=L/18.5=6.625/18.5= 35.81cm

hminfor(both end continuous)=L/21= 5.805/21= 27.642cm

Take h =35 cm

27 ecm block + 8 cm topping = 35cm

For Beam:
hminfor(one endcontinuous)=L/18.5= 5.93/18.5= 32.054cm

Take h =35cm
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4.4 Design of Topping

v' Statically System For Topping :

Consider the topping as strip of (1m) width, and span of mold length with both end fixed in the ribs.

T

/JA’/A

Fig 4.1: Topping Load.

v" Load Calculations:-

Dead Load:-

Table (4.2): Dead Load Calculation of Topping

0.03*23*1 = 0.69 KN/m

0.03%22*1 = 0.66 KN/m

0.07%16*1 =1.12 KN/m

0.08%25*1 = 2.0 KN/m

1.5*1=1.5 KN/m
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Live Load:
L, =5 KN/m?

L, =5 KN/m?>x1m=5KN/m

Factored Load :-

Wy =1.2 x5.97 + 1.6x5 =15.164 KN/m

Check the strength condition for plain concrete, M, > M, where ¢ = 0.55
Mn = 0.42 & /f! Sm (ACI 22.5.1, equation 22-2)

B b. h* B 1000.80°

S, = 1066666.67 mm”
6 6

@M, =0.55%0.42x1x28 x1066666.67 x10™° =1 .304KN.m

M, =22 = 0.2022KN.m (negative moment)
_WLr "
My=——=0.101KN.m (positive moment)

gMp>> M= 0.2022 EN.m

No reinforcement is required by analysis. According to ACI 10.5.4, provide A min for
slabs as shrinkage and temperature reinforcement.

Pshrinkage= 0.0018 ACI7.12.2.1

As= pxbxhigpping =0.0018 x1000x80 = 144 mm*/m

Step (s) is the smallest of:

1. 3h=3%x80 =240 mm controlACI 10.5.4
2. 450mm.

3. $=380(%%) —2.5¢ = 380 (:B”D) — 2.5.20 = 330mmACI 10.6.4

~AT
g &

g

Take 6 8 @ 200 mm in both direction , S =200 mm <S;ax =240 mm ... OK
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4.5 Design of One Way Rib Slab (R2

Requirements For Ribbed Slab Floor According to ACI- (318-08).

BW > TOCIIY. «. e ACI(8.13.2)

N 3 W e ACI(8.13.2)
Select h=35¢m<3.5*12=42 cm
> Ln/12350MIM oo ACI(8.13.6.1)

Select tf=8cm

v Material :-

= concrete B350 Fc' =28 N/mm?*
= Reinforcement Steel fy = 420 N/mm’

v/ Section :-
= B =520mm
= Bw= 120 mm
= h=350 mm
= t= 80 mm
= d=350-20-10-18/2= 311 mm
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v" Statically System and Dimensions:

1 2 3 4
A A A e A T i
14
0.5 6.12 0.5 3.43 0.5 4.12 0.5 4.93 0.5
L 6.62 L 3.93 L 4.62 L 5.43
I T T T
5 6 T
- A - A . A
|0'5| 4.25 ID.SI 53 Iﬂq 4.55 P 5I
L 4.75 L 5.81 L 5.05 L
I 52. T T 1
35.
12
A-A
load group no. 1
Dead load - Service Units:kN,meter
5.65 5.65 5.65 5.65
6.62 3.93 4.62 543
5.65 5.65 5.65
4.75 5.81 5.05
Live Toad - Service Load factors: 1.20,1.20r7.60,0.00
2.60 2.60 2.60 2.60
6.62 393 4.62 5.43
2.60 2.60 2.60
4.75 5.81 5.05

Fig 4.2: Statically System and Loads Distribution of Rib(R2)
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v" Load Calculation:

Dead Load:-

Table (4.3): Dead Load Calculation of Rib(R2)

Dead Load /rib =5.655 KN/m

Live Load:-
Live load = 5 KN/M?

Live load /rib = 5 KN/m? x 0.52m = 2.6 KN/m.
% Effective Flange Width ( b.):-ACI-318-11 (8.10.2)

b For T- section is the smallest of the following:-
b =L/4=343/4=85.75cm
be =12+ 16t=12+ 16 (8) = 140 cm

be = be < center to center spacing between adjacent beams = 52 cm. Control

be For T-section = 52cm .
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Moments: spans Tto T

41.1
265 397 255 137208, 254 | 271 | 271 | 238 238 | 29 | 29 | 3.03 , 2.02]
I T T T 1 T T 1 1 1 T 1 1 1 1
Shear
o
g7 248 243 92.4 - 223
_11.5 " /j -15.2 ‘
[n |
|

D
[3=)
Pt
=]
[ .
o -
- :.
™
=]

Fig 4.3: Shear and Moment Envelope Diagram of Rib (R2)

v" Moment Design for (R2):-

Design of MAX Positive Moment for (Rib2 ):-(Mu=41.1KN.m)

Assume bar diameter g 16 for main positive reinforcement

d =h- cover - dimps— 22 = 350 — 20 — 8 — — = 314 mm

-

Check if a>h¢ to determine whether the section will act as rectangular or T- section.

Maf =0.85. b, . h.. (d — )

= 0.85 X 28 X 520 X 80 X (314 — 2) X 107 = 271.282 KN.m

J"’fu
]
withbe =520 mm.

Mp>—+ = %: 45.667KN.m , the section will be designed as rectangular section
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M 21.1 %108
Rn=—% = - = 0.891 Mpa
Bbd®  0.9<520 x314°

m=—2_ =_*0 _ 17647
D.BEfE. 0.85x28

|
Ly Jy_zmRy|_ 1 |, _zxaresTxoen | _
P (l \ 1= ) 17.647 (1 N 1 420 ) 0.00216

Asreq = p.b.d=0.00216 x520%314 = 352. 685mm”

Check for As min:-

As min= ‘/_ (b w)(d) ACI-318 (10.5.1)

As min=

\/ﬁ
4

120)(314) =118.68 Imm’
20)( )(314)

.14
A =——(bw)(d
S min (fy)( w)(d)

As min= %(120)(3 14) =125.6mm? controls

ASreq= 352.685mm’ >Aspin= 125.6 mm*>  OK

Use 2 0 16 ,Asvprovided: 402.2 mm2>As required: 352.685 mm2 coee

Ok

120—-40-16—(2x16)
1

S:

=32mm >d, =16,> 25 mm OK

Check for strain:

A g e an
sfy _ _402.2x420
0.855 f.  0.85%520%28

a= = 13.649 mm

i 13.649
X=—=

= = 16.058 mm
B, 0.85

(3 14 — 16.058

d—x
E, = D.I:IEIE( ) = 0.003
16.058

x

50

)= 0.0557 = 0.005 0k



Chapter 4 structural analysis and design

Design of Next MAX Positive Moment for (Rib2 ):-(Mu=22.8KN.m)

Assume bar diameter @ 12 for main positive reinforcement

d =h- cover - dyimups— 2 = 350 — 20 — 8 — — = 316 mm

Check if a>h¢ to determine whether the section will act as rectangular or T- section.

Maf =0.85. f.b, . h.. (d — -£)
= 0.85 X 28 X 520 X 80 X (316 _ —) x 106 = 273.262 KN.m

Mn>>% = ‘G‘ 22 25.333KN.m, the section will be designed as rectangular section
with be =520 mm.

M 22.8%10°
Rn=—% = — = 0.488 Mpa
Bbd®  0.9<520 %3163

m=—2_ =_*0 _ 17647
D.BEfE. 0.85x28

|
_1(4_ |4 _2ZmBy| __1 |4 _2x17e47x0sse | _
P~ (l 1.4' L 420 ) 17.647 (1 *~4| 1 420 ) 0.00117

Asreq=p.b.d= 0.00117 x520x316 = 192.254 mm?

Check for As min:-

As min= ‘/_ (b w)(d) ACI-318 (10.5.1)

\/ﬁ

As min= (120)(316) = 119.437mm>
4(420)

.14
A =——(bw)(d
S min (fy)( w)(d)

As min= %) (120)(316) = 126.4mm* controls

ASreq= 192. 254mm?* >Asmin= 126.4 mm? OK
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Use 2 6 12 A provided = 226.2 MM*>A, required= 192.254 mm”.... Ok

_ 120-40-16—(2x12)
1

S

=40 mm >d, =12,> 25 mm OK

Check for strain:

_ fsfy  _ 226.2x420

a= ;= = 7.676 mm
0.856 f,  0.B5%520%28
X=— = 776 9.031 mm
B, 0.85
d—x 316 — 9.031
g, = 0.003 ( ) =0. (—) =0.102 = 0.005 0k
X 9.031

Use 2 0 12 ,A; provided= 226.2 mm* For (Mu=20.8 KN.m)&For (Mu=19KN.m)

Design of Positive Moment for (Rib2 ):-(Mu=16KN.m)

Assume bar diameter @ 10 for main positive reinforcement

d =h- cover - dgirmups— 2 = 350 — 20 — 8 — — = 317 mum

Check if a>h¢ to determine whether the section will act as rectangular or T- section.
Maf =0.85. f,.b, . h.. (d — -£)

a0

= 0.85 X 28 X 520 X 80 X (31? _ ] x 106 = 274.252 KN.m

-

Mn>>‘%“ = ﬁz 17.778KN.m , the section will be designed as rectangular section

with be =520 mm.

. E B
=ty 180 _ 434 Mpa
Obd= 0.9=520 =317 =
=_Jr %0 _ 17647

m=—t5 =
0.85f- 0.Bcx28
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|
1 _ Jq_2ZmBy)__ 1 | _2x17e4Tx034 | _
P~ (l 1.4' L 420 ) 17.647 (1 *Hl 1 420 ) 0.000815

Asreq = p.b.d =0.000815 x520x317 = 134.345 mm?

Check for As min:-

As min= ‘/_ (b w)(d) ACI-318 (10.5.1)

As min=

(120)(317) =119.815mm’

Jz_g
420)

.14
A =——(bw)(d
S min (fy)( w)(d)

. 1.4
As min= 0 (120)(317) = 126.8mm” controls

Asreq= 134.345mm’ >Aspin=126.8 mm*>  OK

Use 2 6 10 A provided= 157 MM*>As requirea= 134.345_ mm*.... Ok

120—-40-16—(2x10)
1

S= =44 mm >d, = 10,> 25 mm OK

Check for strain:-

A - a
sfy _ _ 157x420
0.855 f.  0.85x520%28

a= = 5,328 mm

== 6.268 mm
B, 0.85

d—x) 0 (31? — 6.628

£, = 0.003 ( = —

) =0.14 = 0.005 Ok
x

Use 2 0 10 ,A; providea= 157 mm? For (Mu=16KN.m)&smaller.

Design ofMAX Negative Moment for(Rib2 ):- (Mu=-37.3 KN.m)

Assume bar diameter @ 16 for main positive reinforcement
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d =h- cover - dgirmups— 22 = 350 — 20 — 8 — — = 314 mm

M 37.3 % 10°
Rp=—% = — = 3.503 Mpa
Ehal  0.9%120 <3147

. 420
Ly - = 17.647
D.BEfE. 0.85x28

[
Ly Jy_zmRy|_ 1 |, _2xa7es7x3s0s | _
P (l v 1= ) 17.647 (1 \ 1 220 ) 0.00907

Asreq = p.b.d =0.00907x120x314=341.758 mm?

Check for As min:-

As min= ‘/_ (b w)(d) ACI-318 (10.5.1)

Jz_s
420)

As min=_ (120)(314) =118.68 Imm’

. 1.4
As min=——(bw)(d)
(fy)
.14 5
As mln:m(lzo)(3l4) =125.6mm~ controls

ASreq = 341.758mm’* >Asyin= 125.6 mm’OK

Use 2 0 16 y As!provided = 402.2mm2>A5'required = 341.758 mmz... Ok

120—40-16—(2x16 )
1

S= =32mm>d, =16,>25 mm  OK

Check for strain:

Az fo 402.2 %420
a= L= = 13.649 mm
0.85b f,  D.BExE20 %28
a 13.649
X=—= = 16.058 mm
B, 0.85
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d—x 314 — 16.058
E, = D.DDE( ) = III.[IIJE( )= 0.0557 = 0.005 0k
X 16.058

Design of Next MAX Negative Moment for(Rib2 ):- (Mu=-27.2 KN.m)

Assume bar diameter o 14 for main positive reinforcement

d =h- cover - dgirmups— 2 = 350 — 20 — 8 — — = 315 mm
B
Ry= 2 = 272419 _ 5 538 Mpa
b d= 0.9=120 =315~
=T - 220 _ 17647

0.85f  0.85x28

- - F | o o -
P=$(1‘ lul_--;:rn) :1?154?(1_ Ill_w) — 0.00640
e - v :

Asreqg = p.b.d = 0.00640x120x315= 241.92 mm*

Check for As min:-

.4 fc )
As mm—m(bw)(d)ACI 318 (10.5.1)

V28

(120)(315) =119.059mm>
4(420)

As min=

. 1.4
A =——(bw)(d
S min (fy)( w)(d)

As min= % (120)(315) = 126mm*controls

ASreq = 241.92mm* >Aspip= 126 mm*OK

Use 2 0 14 ,Asvprovidedz 307.8mm2>Ag|required= 241.92 mmz... Ok

55



Chapter 4 structural analysis and design

120—40-16—(2x14 )
1

S= =36mm>d, =14,>25 mm  OK

Check for strain:-

Agfy,  _ 307.8x420

- = = 45265 mm
0.85b f,  0.B5%120%28

a=

i 45.265
X=—=

= = 53.253 mm
B, 0.85

d—x 315 —53.253
) = D.DDE(—

£, = 0.003 ( =
53.253

) =0.0147 = 0.005 Ok
x

Design of Negative Moment for(Rib2 ):- (Mu=-22.1KN.m)

Assume bar diameter @ 12 for main positive reinforcement

d =h- cover - dgirmups— 2 = 350 — 20 — 8 — — = 316 mm

M 22.1%10°
Ri=—5= — = 2.049 Mpa
Ohd®  0.9x120x316%

_ fy _ 420
0.85f)  0.B5x28

4 - 4 | o -
p= i(l - ||1 - _I::DRH) - 1'?;4? (1 - ||1 _W) = 0.00511
N - ' N -

= 17.647

Asreq = p.b.d =0.00511x120x316=193.771 mm®

Check for As min:

As min= ‘/_ (b w)(d)ACI-318 (10.5.1)

Jz_s

As min= (120)(316) =119.437mm?
4(420)

.14
A =——(bw)(d
S min (fy)( w)(d)
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As min= i'—;)(lzo)(slé) =126.4mm” controls

ASreq = 193.771mm* >Aspin= 126.4 mm’OK

Use 2 6 12 A provided= 226.2MM*>A required= 193.771_mm”’... Ok

_ 120-40-16—(2x12)
1

S

=40 mm >d, =12,> 25 mm OK

Check for strain:-

Az 226.2x42
a= =Sy ;= 22620320 _ 7,676 mm

0.85b f,  0.B5x520 %28
X=— = Te78 9.031 mm

=, 0.85

d—x 316 —9.031
e, = 0.003 ( ) = 0. (—) = (0.102 = 0.005 0ok
x 9.031

Use 2 0 12 ,A; providea= 226.2 mm’ For (Mu=22.1KN.m)& smaller.

v" Shear Design for (R 2):-

V, at distance d from support=36.9 KN

Shear strength V., provided by concrete for the joists may be taken 10% greater than for
beams. This is mainly due to the interaction between the slab and closely spaced
ribs.(ACI, 8.13.8).

V. :% JEb,d = % /28 x 120 X 314 X 107% = 36.554KN

V. =0.75%36.554 =27.415 KN
0.50 V.=0.5x27.415=13.708KN
V> @ V:Not case(2)

Case (3) for shear design:
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gV <Vy< 8(Vct+ Vemin)

Where Vgminis the MAX of

vsmin:i JEb,d= ﬁ [28 x 120 x 314 x 107% = 12.461 KN

And

Vamin = 3b,,d =2 X 120 X 314 X 107 = 12.56 KNcontrols

V>@(Vct+ Vemin) = 36.836KNNot case(3)

Case (4) for shear design:

Ia(Vc‘*' Vsmin) <Vu<g(vc+ Vs\)

Where V' ==/f b,.d = § /28 x 120 X 314 X 10™% = 66.461 KN

vk

V<g(Vc+ Vs) = 77.261 KENcase(4)

Vu—gVc
Vs=———
a
Vs = 222050 = 12.647KN
0.75

Use stirrups (2 leg stirrups )o8, Ay=2 x50.3 = 100.6 mm®.

__ dsAvsfyt _ 100.6+314 +42
Vs - 12.647

S ® = 1049.034mm.

Smax< d/2 =157 mm

Smax< 600 mm

Use stirrups (2 leg stirrups )#8 @ 150 mm , A, =2 x50.3 = 100.6 mm°& for (V, = 38.7
KN), (V, = 38.6 KN).
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V, at distance d from support=28.5 KN

Shear strength V., provided by concrete for the joists may be taken 10% greater than for
beams. This is mainly due to the interaction between the slab and closely spaced
ribs.(ACI, 8.13.8).

V. :% Jb,d= % /28 % 120 X 316 X 1072 = 36.787 KN

oV =0.75%36.787 =27.59 KN

0.5 6 V¢ =0.5%x27.59 =13.795KN

V> g V.Not case(2)

Case (3) for shear design:
gVc<Vu< g(Vc'|' Vsmin)
Where Vgminis the MAX of

Vmin :ﬁ JEb,d= i [28 x 120 X 316 x 1073 = 12.541 KN

And

Vamin = 7b,,d =7 X 120 X 316 X 107% = 12.64 KNcontrols

gV=27.59 KN< 28.5< g(V¢+ Vsmin) = 37.07 KNcase(3)

Vu—eVc
Vs=——
@
Vs = 22 < 1213KN
.75

Use stirrups (2 leg stirrups )o8, A, =2 x50.3 = 100.6 mm”.

_ dsfAwsfyr _ 100.6+316+420

s =
Ve 1.213

=11007.116 mm.

Smax< d/2 =158 mm

Smax< 600 mm

Use stirrups (2 leg stirrups o8 @ 150 mm , A, = 2 x50.3 = 100.6 mm*&smaller.
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4. 6 Design of Beam (B.G71)

v Material :-

= concrete B350

= Reinforcement Steel

v" Section :-

= B =70cm
= d=350-40-10-20/2=287.5 mm

v" Statically System and Dimensions:-

h=35 cm

Fc' =28 N/mm?
fy = 420 N/mm*

structural analysis and design

Geometry

Units:meter,cm

—— T—i— A T
i . 14— }3 u
IIZI.35I 4.04 | 4.04 IIZI.35I
b 4.47 ' 4.47 b
f I
35,
T0.
A-A
Laoading
load group no. 1
Dead load - Service Units:kN,meter
B1.8 B1.8
¥ K
R3¢ R3¢
Live load - Service Load factors: 1.20,1.20/1.60,0.00
38.9 389
4 3 k
f 447 .47 "

Fig 4.4: Statically System and Loads Distribution of Beam (B,G71).
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v" Load Calculations:-

Dead Load Calculations for Beam(B,G71):-

The distributed Dead and Live loads acting upon (B,G71) can be defined from the

support reactions of the R7.

Dead Load Calculation of Beam(B,G71):-

Own weight of beam = 0.7*0.35* 25 =6.125KN

From Rib7:

The maximum support reaction from Dead Loads for R7 upon B,G71 is 42.57 KN, The

distributed Dead Load from the R7 on B,G71.
DL =(42.57/0.52) = 81.865 KN/ m

Total DL =81.865 + 6.125= 87.99 KN/ m

LiveLoadcalculations for Beam (B.G71):-

From Rib7

The maximum support reaction from Live Loads for R7 upon B,G71is 20.24 KN The

distributed Live Load from the Rib7 on B,G71.

LL =20.24/0.52= 38.923 KN/m.

Moments: spans 1io 2
-418.3
-306.5 -306.5
| 1.451 45 ;
f T 1
1 } _.-‘/'-!‘ } HH\H"“—._ } |
! | 0910.91 |
448, f L a.7
265.3 265.3
| 1.79 , 2.68 268 1.79 |
I T T 1
Shear
-G8 .4
ST E 298.4
2204 -
[l i i
T T T
220.4
298 4
3TT.8
468 .4

Fig 4.5: Shear and Moment Envelope Diagram of Beam (B,G71)
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v" Moment Design for (B.G71):-

Flexural Design of Positive Moment for(B,G71):-(Mu=265.3 KN.m)

Determine of My max
d =350 -40-10—25\2 =287.5mm

3 3
x = ;ri = Ef-' 287.5=123.21 mm

a=B.x =123.21+#0.85 = 104.73 mm
Mnma= 0.85 = £, #a*b*(d- 2 )=0.85%28*104.73*700*(290-105.63/2 ) *¥10°

= 410.264KN.m

@ Mnpax = 0.82% 410.264 = 336.416KN.m>265.3KN.m .

Design as singly reinforcement

5 M, 265.3 x 10° S
n= - = — = 5. o
@bd® 0.9 x 700 X 287.52 P

. 420
Ly - = 17.647
D.BEfE. 0.85x28

[
Ly Jy_zmRy|_ 1 |, _2xi7es7xsoes | _
P (l v 1= ) 17.647 (1 \ 1 420 ) 0.01381

As=p.b.d =0.01381x700x287.5 = 2779.263 mm*

Check for Ag min:-
ASmin = V(f )(b w)(d) = + 700 = 287.5 = 633.878 mm’

A= 2779.263 mm>Controled
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Use 62 25 Bottom, As provided= 2945 MM*>As required= 2779.263mm>... Ok

Check spacing :-

TO0—40+2— 26 10—(6Ex25)
5

S =

=90mm >d, =25=25mm OK

Check for strain:-

A . 5 3
a= sy - = 235420 — 7424 mm

0.855 f,  0.85x700%28
x=2 =222 —g734mm

E, 085

d—x 287.5 —87.34
g, = IJ.I:IEIE( ) = 0.0 ( ) = 0.00688 = 0.005 Ok
X 87.34

Flexural Design of Negative Moment for(B,G71 ):-(Mu=306.5 KN.m)

5 M, 306.5 x 10° P
n= - = — = 5. a

@bd®> 0.9 X 700 X 287.5° P
m=—2_ =220 _ 17647

0.85F)  0.B5%28

|
_1(4_ |4 _2ZmBy| __1 _ |4 _2xi7esTxsEs | _
P~ (1 \ 1-—0% ) 17607 (1 N - ) 0.01639

As=p.b.d=0.01639 x700x287.5 = 3298.488 mm’

Check f0r Asymin:'
Am.n—\/(f_)( w)(d) = ——* 700 = 287.5 = 633.878 mm’
ASpin = (b w)(d)=
( y)

A, =3298.488 mm>Controls

Use78 25 Top.As provided= 3436 MM*>As requiredi=3298.488... Ok
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Check spacing :-

_ 700-40+2—2+¢10-(7+25)
&

S

70.833 mm = d, =25 = 25 OK

Check for strain:-

Az Fo 7
a= sy - = 3236 %420 _ 86.62 mm

0.85b f,  D.B5x700 %28
x==2 =2 — 101.9mm

=, 0.85

d—x 287.5 —101.9
E, = III.IZIIIIE( ) = 0.0 ( ) = 0.00546 = 0.005 Ok
x 101.9

v" Shear Design for (B ,G71):-

1. Case 3:

for shear design, minimum shear reinforcement is required (4, ,.:» ), Reinforcement.

Use stirrups (2 leg stirrups ) 810 , Ay =2 x78.5 = 157 mm’

V,=377.8 KN
V. = éq’ﬁbw d== é [28+ 700 = 287.5 = 177.486 KN

® V=0.75*179.03 =133.114 KN

Case (3) for shear design:
ch<Vu< ﬂ(vc"' Vsmin)

Where Vgminis the MAX of :

1 1
® Vsminz 0.75 () * bw *d =0 75* (5)*700*287.5=*=10'3 = 50.313 KN Controls
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fC' '-,'r" -
® Vsmin >0.75 ( Jfe ) * bw * d = 0.75%(-2) * 700 * 287.5%10° = 49.918 KN

16
D Ve<Vu <P Ve + ® Vsmin

133.114<377.8 <183.427...... not satisfied

Cases 1&2&3 is not suitable

Case 4 :-

-

vy = -\[fc'h, d=2v28+ 700 287.5=354.972 KN

@(vc + ui‘_.mi.l!‘.l:l = Uy = @(uc + vs")
0.75(177.486+ 67.084)<377.8 < 0.75(177.486+ 354.972)

183.427 <377.8 <399.344...... OK

shear reinforcement are required
Use2leg® 10

As =157 mm?

377.B

Vs=Vp—Ve=—7--177.486 = 326.247 KN

0.75

o Aufyed _157+420+2875

v, 326.247 = 1000
d 2875
Smax = 3 = 5 = 143.75 mm

or s = 600 mm

M

Use2leg @ 10 @50mMmM  ..ocevvinninnnnne not ok

Use 4 leg @ 10
(4 leg stirrups ) 810 , A, = 4 x78.5 = 314 mm?

65
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377.B

Vs=Vn—V=——-177.486 = 326.247 KN

0.75

vaﬂ. d 314 =420=287.5
5= = = 116217 mm control

v, 326.247 = 1000
d 287.5
Smar = —=———= 14375 mm
2 2

or 5 = 600 mm

max

Use4leg® 10 @100mm  ..cceevevnnennne. Ok

4-7 Design of Column (C,S53)

v’ Material :-
= concrete B350 Fc' =28 N/mm?
= Reinforcement Steel ~ Fy =420 N/mm’

v" Load Calculation:-

Service Load:-

Dead Load =730.85 KN
Live Load =392.52 KN

Factored Load:-

Pu=1.2 x730.85+ 1.6x392.52 =1505.052 KN

v" Dimensions of Column:-

Assumepg = 0.01
$*Pn=0.65x0.8xAg {0.85 fc'(1— pg) + pg * Fy}

1505.052 = 0.65*0.8*Ag(0.85*28*(1-0.01)+0.01*420)
Ag=104.255 mm?2
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Assume Rectangular Section
h =350 mm

b=104.255/350 =297.82 mm
Select b =600 mm

39

60

Fig 4.6 : Column section

v" Check Slenderness Parameter:-

&<34—12ms40
r M2

Lu: Actual unsupported (Unbraced) length.
K: effective length factor. According to ACI 318-2002 (10.10.6.3) The effective length
factor k, shall be permitted to be taken as 1.0.

r : radius of gyration = \/'IA\: ~03h . For rectangular section

Lu=3.5-0.35=3.15m
M1/M2 =1
K=1 for braced frame.

e about Y-axis (b= 0.60m)

ﬁ<34—12ﬂ£40
L r M2
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1+3.15
0.3x0.60

=17.5<22

Column Is Short In Y-axis

e about X-axis (b= 0.35m)

ﬁ<34—12ﬂs40
r M2

1+3.15
0.3+0.35

=30>22

Column Is Long In X-axis

v Minimum Eccentricity:-

Mux

ey: P =

miney = 15+0.03*h = 15+0.03*350 =25.5 mm
ey=0.0255m

v" Magnification Factor:-

5.——CM - jo0and<1.4
Pu

~ 0.75P,

Cm=0.6+0.4 M1 = 0.4
M 2

Cm=0.6+04*1=1=0.4

3 72El
“ (KLu)?
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Ec.lg
1+8d

EI=04

Ec=4700,/fc'" = 4700V 28 = 24870 Mpa

_ 1.2D1 _ 1.2+x730.85

ﬁd Pu 1505.052 =0.583 <1
bh*3 3 4
Ig = == (0.6*0.35") /12=0.00214 m
El = 0.4 22870000228 43 448 MN.m?
1+0.583
per = 712448 13 376 MN
(123.15)2

1

ans :J-J_EW: 1.177=1 &=1.4

0.75+#13376

v" Interaction Diagram:-

ey = e,.;, *8,. =0.0255%1.177 = 0.03m

ey _ 0.03

2 =""=0.05
h 0.6
350-2=40-2+10-20
Y= - =0.657
h 350

From the interaction diagram chart

From chart A9-a for % =0.6— pg=0.01
From chart A9-b for i =0.75— pg=0.01
Then for £= 0.657— pg =0.01

Select reinforcement
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Ast=pg* Ag = 0.01*350*600=2100 mm?
Select 80 20 with Aspr = 2513.27 mm*>Asteq = 2100 mum?

v" Design of the Stirrups:-

The spacing of ties shall not exceed the smallest of :-

spacing<16xd, =16x2.0=32cm
spacing<48xd, =48x1.0=48cm
spacing<40cm

Use @10 @ 20cm .

@10@20
|=1/8
10
Q: ® 10
O ® ®
©l o
e @
8920
35

Fig 4.7: Column Reinforcement Details.
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4-8 Design of Stair (Stair#4)

LT
|
)
Ty
&3
L
N |
|
Fig 4.8: Stair Plan.
v Material :-
= concrete B350 Fc¢' = 28 N/mm?

= Reinforcement Steel Fy = 420 N/mm”

1- Design of Flight :-

v’ Determination of Thickness:-

hmin = L/20
hmin =3.2/20 = 16 cm
Take h=20 cm

The Stair Slope by 6 = tan™(17.5 / 30) = 30.26°
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COETR L U5 000 FFL
< T %0
MID LANDING

G +3.250 FFL

L ; MID LANDING
+1.675 FFL

- ( - — —GROUND FLOOR LEVEL

: ﬁ +0.450 FFL

28040
o

3425

Seed

BOD

AN
\
A

o

3

000 FFL
GATE LEVEL

Fig 4.9 : Stair Section.

Dead Load For Flight For 1m Strip:-

Table (4.4 ): Dead Load Calculation of Flight.

No. | Parts of Flight Calculation
1 Tiles 23*0.03*1*((0.35+0.175)/0.3 ) = 1.21 KN/m
2 Mortar 22%0.03*1*((0.3+0.175)/0.3 ) = 1.05 KN/m
3 Stair (25/0.3)*1*((0.3*0.175)/2) = 2.19 KN/m
4 R.C 25*%0.2*1 / c0s30.26° = 5.79 KN/m
5 Plaster 22*0.02*1 / c0s30.26° = 0.51 KN/m
Sum=10.75 KN/m

Live Load For Landing For 1m Strip =3*1 =3 KN/m
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v" System of Flight:-

zervice LL = 3 kNim

service DL =10.75 EN'm

DL=129Nm
LL=3§Mim

DL =12 0180m
LL=3§30m T

L B0 , 240 . 80 ,

Fig 4.10: Statically System and Loads Distribution of Flight (Service).

Factored Load For Flight :-

Wy = 1.2 x10.75 + 1.6x3 =17.7 KN/m

17.7 KN'm

IRRRARRNANY

T2124 )

2124 B9 T

. B0 240 . B0

Fig 4.11: Statically System and Loads Distribution of Flight (factored).
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structural analysis and design

Moments: spans T1io 3
L i | |
| |
3. 3
20.3 20.3
| 0.8 | 1.43 35.6 1.44 | 0.8 |
I T T 1 1
Shear
-25.4 -25.4
-2t
[l | i
T T T T
2
254 254

Fig 4.12: Shear and Moment Envelope Diagram of Flight.

v" Design of Shear for Flight :- (Vu=25.4 KN)

Assume bar diameter ¢ 14 for main reinforcement

d =h- cover — & = 200 — 20 — = = 174 mm

f—

Vo=z\fc'h, d== -y28+1000+174 = 153.45 Kn

-

® V.-0.75* 153.45=115.09 KN

Vu=254KN<0.50 V=57.544 KN...... (The thickness is enough ) No shear
reinforcement are required.

v" Design of Bending Moment for Flight :- (Mu=35.6KN.m)

M, _ 35.6x10°
b d? 0.9x1000 x 174"

Rn=

= 1.306 Mpa

lf ) [ P - I
_ _.?J‘I-Rn) — - 1 (1 — lll _M) = I:I_I:II:IEZ
420 17.64 N 220




Chapter 4 structural analysis and design

Asreq = p.b.d = 0.0032 x1000x174 = 556.8 mm?*/m

As min=0.0018%1000*200 = 360 mm?/m

ASreq = 556.8 mm* > Ag min=360 mm*/m

Check for Spacing :-

S =3h=3*200= 600 mm

280
- * _ *¥7() =
S =380 (ﬁ*“") 2.5%20 =330
S =450 mm
S=330 mm ......... is control

USE 612 @ 200 min ,As‘provided: 565.5 mm2>AS,required: 556.8 mmz... Ok

Check for strain:-

_ fsfy _ 585.5x420

= ; = =9979% mm
0.85b f,  0.B5x1000x28

a

19.94
c=—=""=11.74 mm
=, 0.85

d—c 174 —11.74
) = 0.003 (—

£, = 0.003 ( "

) = 0.0415=> 0.005 ....0k
€

v Lateral or Secondary Reinforcement For Flight :-

As reg= Asmin = 0.0018*b*h = 0.0018*1000*200 = 360 mm?

Use 810@ 200 mm A proviged= 395 MM*>A, required= 360mm’... Ok
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2- Design of Landing:-

v" Determination of Thickness:-

Nmin = 2.7 /20 = 13.5 cm
Take h =20 cm

v’ Load Calculation:-
Dead Load Calculation For 1m Strip:-

structural analysis and design

Table (4.5): Dead Load Calculation of Landing.

Live Load For Landing =3*1 =3 KN/m

Factored Load For Landing :-
Wy = 1.2 x6.79+ 1.6x3 = 12.948KN/m

Factored Load From Flight :-

an_i_ 25.412

Wiar = = = 20744 KN/m

L 1.225
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v" System of Landing:-

20.744 IN/m 20.744 kKN/m
/Y /N )

12.948 kKN/m
/o W / /N )

42.89 kKN T T 42.89 kN
, 123 p5, 123
, 270 )

Fig 4.13: Statically System and Loads Distribution 0f Landing.

Momenis: spans Tio 1

| 1.35 274 1.35 |

-33.3

429

Fig 4.14: Shear and Moment Envelope Diagram of Landing.
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v" Design of Shear:- (Vu=33.3KN)

Assume bar diameter ¢ 14 for main reinforcement

d =h- cover — & = 200 — 20 — = = 174 mm
V. = é,jﬁbw d== g [28+ 1000 * 174 = 153.45 Kn

d* V:=0.75*% 153.45=115.09 KN

Vu =333 KN <0.50 V.= 57.544 KN...... (The thickness is enough ) No shear
reinforcement are required.

v" Design of Bending Moment :- (Mu=27.4KN.m)

Assume bar diameter ¢ 14 for main reinforcement

d =h- cover — 22 =200 — 20 — £ = 174 mm

- F B
- My 2x10° e Mpa
Dbd= 0.9=1000 x174=
Ty —_*20 _ 1764

m= 7=
0.85f 0.B5 <28

1 | ImAR; | _ 1 |I 2)(1?.64)(1.[!'[!'6. _
p=—|1— [1—="2)=—|1— [1—-—"""""0 ) = 0.00245
m ! 420 17.64 ! 420

Asreq = p.b.d 0.00245x1000x174 = 426.3 mm’

As min =0.0018%1000%200 = 360 mm?

Asreq = 426.3 mm’......... is control

Check for Spacing:-

S =3h =3*200 =600 mm

280
S:380*(z )—2.5*20=330
3 = 420
S =450 mm
S=330mm ......... is control
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Use 812@200 mm _As provided=565.5 mMm*>As required= 426.3 mm>... Ok

Check for strain:-

_ fsf, _ 585.5x4210

a= ;= =9979 mm
0.85b f,  D.B5x 100028
c=—= 22— 1174 mm
=,  0.BS
d—rc 174 —11.74
E, = III.IIIIZIE( ) =0. (—) = 0.0415>= 0.005 ....0k
£ 11.74

Lateral or Secondary Reinforcement For Landing:-

Asreq= Asmin =0.0018%1000%200 = 360 mm?

USE ﬂl() @ 200 min ,As‘provided: 395 mm2>AS’required: 360 mmz... Ok
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4.9 Design of Shear Wall (SW,13)

14.596 KN

139959 KN

220,098 KN

314812 KN

337.460 KN

Fig 4.15: Shear Diagram of Shear Wall.
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2347.835 EN.m

3487465 KNom

|5417.736 Kl

Fig 4.16: Moment Diagram of Shear Wall.

v’ Material and Sections:- (For Shear Wall 13)

= concrete B350 Fc'=28 N/mm?*
= Reinforcement Steel Fy =420 N/mm”®
= Shear Wall Thickness  h=25cm

= Shear Wall Width Lw=5.6m

=  Shear Wall Height Hw=239m
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v" Design of Horizontal Reinforcement:-

D Fx=Vu =337.460KN
1.Check maximum shear strength permitted :

d=08xLw=0.8x5.6=4.48m

oV, =02\/f'hd
=075#0.833 = w,“ﬁ * 250 = 4480 * 10°° = 3702.57 KN = V, = 337.460KN

@V, =370257 =V, = 337460KN....OK

2.Calculate shear strength provided by concrete V¢ :

Critical Section for shear:

M = E = 2.8m....Control
2 2
hw _ 239 _ 11 95m

2 2

storyheigtt = 5.72m.(ground — floor)

V. is the smallest of :

1— V.= 2\/f.'hd = -\/28 % 250 4480 10 = 987.747KN

N, d —
2— V.= 027f.'hd + 4 = 02728+ 250 + 4480 + 107 + 0 = 1600.150KN

w

L (0a/f+02)
3— 1, =|0.05/f + | hd
v, 2
= [0.05y28 +w] 250 + 4480 = 10 = 485982 KN........ Control

Mu = 5417.736 + 337.460 *(5.72 -1.475) = 6850.254 KN.m

ﬂ_ﬂzw_%:17.499>0

Vu 2 337.460

3. Determine required horizontal shear reinforcement :

V,=337460 KN = 0.50V. = 0.5 #* 0.75 # 485.982 = 182.243 KN Needs minimum

reinforcement
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V=0V, =0(1 +1)

V, 337.460
V.=— -V, =————182.243 = 267.704 KN
o) 0.75

A, vs _ 267.704

sy fyd 4204480

=0.00014mm=/m

- Maximum spacing is the least of:

M: ﬂ):llzomm
5 5

3%h =3*250 =750 mm
450 mm ....... Control

Take p =0.0025

Try 010 (A; = 78.5 mm?) for two layers

_ Aph _ IsTES

T hS, 2505

=0.0025

yo,

5x=251.2mm

— use @10@250 mm in tow layer

v" Design of Vertical Reinforcement:-

h_"":%:4,1gg

lw 5.6

p= “;ﬂ - [0.0025 +05(25-2)(p - 0.0025)] > 0.0025

. h
Foe this wall with |_W >2.5 ,p=0.0025.
W

- Maximum spacing is the least of :

Lw_ 3600 _ e66.667 mm
3 3

3%h = 3%200 = 750mm

450 mm ....... Control

— use @14@?250 mm in tow layer

83



Chapter 4 structural analysis and design

v" Design of Bending Moment:-

S

5600 .
_ ( ),. 2% 154 = 6899.2mm’
250

A, }; 6899.2 420

w = ( )—J=( ) = 0.0739
L. h/f. 5600 =250/ 28

C w4+ a 0.07394+ 0

= 0.0849

I, 2w+0858, 2+%0.0739+ 0.85=0.85

W

P?J

oM, =0
Aty

0.54,.f,1,.(1+

](1—3—“_)]

=0.9[0.5* 6899.2 * 420 = 5600(1 4+ 0)(1 — 0.0849)] = 6682.164 KN.m
= 5417.736 KEN.m

@®Mn >Mu No need additional vertical reinforcement

4.10 Design of Footing (F3

v’ Material :-
= concrete B350 Fc' =28 N/mm?
= Reinforcement Steel Fy = 420 N/mm’

v Load Calculations :- (From Column C,G62)

Dead Load = 1790.21, Live Load = 673.5KN

Total services load = 1790.21 + 673.5= 2463.71KN

Total Factored load = 1.2*1790.21 + 1.6*673.5 = 3225.852KN
Column Dimensions (a*b) =60*60cm

Soil density =20 Kg/cm3
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Service surcharge = SNK/m?.

Allowable Bearing Capacity = 400 KN/m2

¥
BN m2 SFM frn2
*M“;Ewﬂg [ ({117} e
R o t&f
o
ﬂ"‘?ﬁm
| ess ,,
18#1€ Lex il | ||
18818 Ll &0
Fig 4.17 :Foot Section.
Assume h = 60cm
Onet—aliow = 400 —20*1 —25*0.6 — 5= 360 KN/m2
v Area of Footing:-
Pn 1790.21 + 6735 .
A= = = 6.84m"
360
qnemﬂml

Assume Square Footing(B?) , A = B2
6.84=12 =L =v6.84=2.62m
Select B=2.65m

v’ Bearing Pressure :-

_ 3225.852
Qu 2.65+2.65

= 459.359 KN/m>.
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v" Design of Footing :-

1- Design of One Way Shear Strength :-

Critical Section at Distance (d) From The Face of Column
Assume h = 60cm , bar diameter ¢ 16 for main reinforcement and 7.5 cm Cover

d=600—-75-16 =509 mm

B—a

VU:qu*( -

—d)é’-L

Le5-0.6

Vu = 459_359*[ - 0.509) # 2.65=628.127KN

-

#VC = ¢%*,/fc'*bw *d

pNC = O.75*é* 28*2650*509=2892.180KN

#NVc =892.180KN >Vu = 628.127KN
. Safe

2- Design of Two Way Shear Strength :-
Vu=qu*(B*L-(a+d)*(b+d)).

VU = 459.359* (2.65*2.65— (0.6 + 0.509) * (0.6 + 0.509)) = 2660.892KN /m2

The punching shear strength is the smallest value of the following equations:-

1 2\[7
AV, _¢.g[1+ﬂ—cj\/?bod
AV, =¢.%( % +2J\/Tc'bod

b, /d

V. =¢%\/f7bod
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Where:-

5 - Column Length (a) 60
¢ ColumnWidth (b) 60

b

o = Perimeter of critical section taken at (d/2) from the loaded area

b, =2*(50.9 + 60) + 2*(50.9 + 60) = 443.6cm

o . .
s =40 for interior column

PV = _( ]1/ bd_o75 ( j 28*4436*509=4480.429KN

0.75 ,.( 40*509
Ve = 2|\ f, byd = +2 [*1/28*4436* 509 = 4920.796KN
e =915 (b /d ] [ 4436 j

PN = ¢%\/ fclbod =¥* 28*4436*509 = 2986.953KN

OVce =2986.953 KN>Vu=2660.892KN

3- Design of Bending Moment :-

Critical Section at the Face of Column

Mu = g* - 28 L (BE%52- 639.464KN.M
R—Mu _ 635 464 x10° 1.035Mpa

"™ Bra®  0.9x2650 x509° ’ P

=TI - 220 _ 4765

0.85F)  0.B5%28

1— 1 2mRy | _ 1 1— |Il_2><1?.55><1.[!l35 — 0.00253
pP= m "wll 420 17.6 "wll 420 ’

Asreq = p-b.d = 0.00253%2650%509= 3412.591 mm>

A min = 0.0018%2650*600= 2862 mm?
Aslreq>A5,min:2862 mm ------ OK
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As =3412.591mm?>......... is control

S =w =13%.25mm

Check for Spacing :-

S =3h=3*600 = 180cm.

Use 17616in Both Direction, As provided= 3418.05Mm*>A required= 3412.591 mm>... Ok

Check for strain:-

A . 18, 2

g=——ty = ZHEUNE0 _ o5 geomm

0.858 f. 0.85x2650=<28
c=2 =22 — 36779 mm

B,  0.85

d—c 509 — 26.779
e = n.unz( ) =0. (—) = 0.054 > 0.005 .....0k
c 26.779

4- Design of Dowels :-

Load Transfer In Footing :-

DPNb = D(0.85fc'A, x /%)
1

A;=60*60=036m>

A, =2.65%2.65=7.02m>

A .
A 702 e use. |2 o
A V036 A

®OPnb =0.65x(0.85x28x360x2) =11138.4KN
®Pn=11138.4 > Pu=3225.852.......... ok

88



Chapter 4 structural analysis and design

No Need For Dowels

Load Transfer In Column :-

®Pnb =0.65%(0.85x28%x360) =5569.2KN
®OPn =5569.2 > Pu=3225852KN.......... .ok

No Need For Dowels
As,min = 0.005 * Ac = 0.005 * 600 *600 = 1800 mm?2

USQlZﬂZO, As‘pro\/ided: 3769.9 mm2>AS’required: 1800 mmz... Ok

5-Development Length In Footing :-
Tension Development Length In Footing :-

_3 .5 _dededy
Ldriea =1 A ‘—rﬁ.—fc £ db> 300mm
o

Ktr =0 (No stripes)

16 125
ch =75+ ? = 83mm Or ch= ? = 62.5 mm

ktr +cb _0+625
db 16

ktr +cb B

—db =25

=391>= 25

9 420 L+1l+0n8

Ld =—k——=* # 16 = 365.75 mm> 300mm

LdT available = :650,,_6DD -75=950 mm

LdT avai|ab|e: 950 mm >ld:,,sq = 365.?5 TMMleeeeones OK

Compression Development Length In Footing :-
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_ D.24«Fy+dB

Ldcreq= T> 0.043*Fy*dB >200mm

Ldcreq= —n2t20 — 380.988> 0.043*420%20 = 361.2>200mm

28

LdCa\/ai|ab|e: 600 - 75 - 16 - 16 = 493mm >LdCreq: 380.988 MM ceeennee Ok

Lap Splice of Dowels In Column :-

Lsc =0.071xfyxdb =0.071x420 x20 = 596.4 mm > 300 mm

elect Lsc = 600 mm

==

[ 1

]

L
o
3

&

Al —— —_— :3 Al
E E = 1 [ u o -"N r

o oouf [

s b o &
Ty
al

- H 18018 L=360m ﬂ

B

m |

==
i = £l 1Nz 0
i} 265 10
283

Fig 4.18 :Foot Reinforcement Details.

90



sl il

Gluagilly i)

Aadia 1-5
oy 2-5

aluagll) 3-5

91



il gl g bl maldl) Juadl

tdadia 1-5

goen A ey o) a LESH ) S jlens clbliie e Jpaall 5 gyl
& o3l kel Bauall ALl Aslay) cillaladally djlerad) cilladadall dlae) 5 cbllaial)

ygd daa
ol 138 adiig celill didae Jaguiil sraialgy (3839 Jaate J<5 A8LAY) cillakadall dlac) o3

i) 2-5

pliy s (g I8 el e 18 5K o AL panas o Gl US e Gang -]
Apgaall Lpapanaill malall alasind 8 2 jeally 58l Dl

edsal) dalay Siaalls dasaal) dunplal) dalsall ¢ lie¥) cpas L3S Gaag A dalsall (e -2
dsal o daaulal) gl il

Blaill DA e Aabaall LALEY) jealial) oy das)ll 24 ¢ ALY maaill Cilshad ol (4.3
& cpranail) AdS Adyrag 2ydie S garenal] jualiall oda L)l a5 (jag iell gl
ey G el Adamall Cag plal) 3

A400KN/M* & Gl Jaas 552 dualall Lol .4

92



il gl g bl maldl) Juadl

U85 daglal Tyl claiall (0 S 3 (Ribbed Slab)ie sall ciaie pUas aladia) o5 sl .5
(agg s zpall o lalia & (Solid Slab ) dnecaal 2l sl aladial 3 LS cLaial)
B Jleal) dagliag Jaad 3 lacl) clsie e Gleld ST g8 Tk
tadiiall Cigulal) el .6
fsts gopda) 138 8 Lgandinl &3 Cgula zaly Bac llia
ALaRY) paliall Ahaid) clagu il Jeal lly; : AUTOCAD (2014) .a
ALY pualiall Sl didailly seaill :ATIR .b
apaill LS Jie ggyiall (ga dilida ehal b 4alaiiu) 5 :Microsoft Office XP .c
cpaanaill 428l Jolaall alacls g g plall zhaly Gaills
-Steel Structure awais gyl & G2l (has sl :Etabs .d
Lkl el SISy Lgelgily Cabisall aclsdll aaail :Safe .e

AleAll Qldll aeanl :Sap f

LY Jlaal) 358 (e il g g il 138 8 Aeaiiisdl) Lad) JleaY) .7

LeDIa (e psds A pnigh el A caanad) Loy ciay of s ) cliall e .8

Lons M aike Uiy g pall (& dmia o) See ASEe A sl

93



il gl g bl maldl) Juadl

Glagill 3-5

0o Lt Lo JS ALY ao)liiall dalal Lingd (Baexis aass (8 JuS 50 g pdlall 13gd (IS 21
(Dluagill e degana 2t o) Aupaill o2 DA (e L 358 Cua cauelialy Jillady Jualis

L) s @y ol HLEAY Labady el ailly 853G 35x3 ol Jals

e el g L) S Gy cilasall Cillaladal) B jgaty Baud K of Ging cdglad) i
By dig adsall (o Alald Cilasle Ji5 (e dlajall 038 (b 2 ¢ caall ALY alaill duaas
Obaad) adlse sl 2 Gl den cdahial) @by Gals Jfiga 55l DA e cadsall Ly Jaas
& LY Getigall Jslasy (glenall utigl) Gujdl) o o) (Gasilly (3810l 5202Vl Alalal)
dejsa 58 Cumy dhaluall Aolwall haall e oSea L3 LSl e Jgeand) dlsdl o3
Y Jlaal daglie 8 ey Lo Lgaladind pl ¢ Jinall elas] DS 3 alivia 4ud f abivia J<a

) sl (e lajg

&\ e

Y

94



	ما قبل الفصل الأول.pdf
	الفصل الأول .pdf
	الفصل-الثاني- الوصف المعماري.pdf
	الانشائي الفصل الثالث - الوصف الانشائي.pdf
	الفصل الرابع - التحليل والتصميم الانشائي.pdf
	الفصل الخامس-النتائج والتوصيات.pdf

