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Abstract

I'he main idea for this project is to make the analysis and design all the
structural elements such as foundations, columns, beams, slabs. &%
according w the SI and ACI and EGP codes and prepare of all detailied

workshop drawings for all of the structural elements of the bulding.
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4.1 Intreduction
This chapter deseribe the structural analysis and design for the structural
elements
such as ¢ slabs, rihs, heams, columns, footing. ...¢1s.

4.2 Loads

The structure may be exposad to dillerent Joads such as dead and live Ioads.

The value of the load depends on the struclure type and the intended use
4.2.1 Live Load

I'he values of the live loads used as specified in Table No 1, which i3

obtained from lsra code.
4.2.2Dead Loads

The dead load is that load resulting from the weight of the structure and its
permangnt members, and the weight of fixed members in the building. Three types ol

slabs are used: one way ribbed slabs, solid slab and (lat slab.

4.3. One-Way Rihbed Slab

Fer the one-way ribbed slabs. (he total dead load to be used in the analysis

and desion is caleulated as lollows:




LAY bl 4 (a7 2 Sl il

4.3.1. (Basement. Ground, First, Second. Third floors):

i

e e & LR
ol .I (U] ’J—‘f—,. ’f{ _ ]ﬂ
| ol [ﬂll_:' .__' L::

Fig (4.1): Location of a One-Way Ribbed Slaub

D—-1/185 =3.30/18.5=18cm

H =2&em

Tes = 0.04x0.65x1 x2.3 =0.06 t'm
Sand =0, 10x0.65=1%1.7-0.11 tm
Topping = 0.08x0.65x1x2.5=0.13 t/m
Block =0.20%x0.5% 1 x0.43 =0.04 tm
Plastering = 0.02=20.65x1x2.2=0.03 tm
Rib=0.13x0.20%1x2.5=0.074 t/m

Partibions — 001280651 — 008 Um
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DL =0.524 thn= 0.997 tm®
LL=05tm*=0,3251'm

4.3.2 Rib Analysis and Design

load group no. 1

Dead load - Service Units:ton, meter
T _‘ | 1
0.52 a.sz‘ 0.52 0.52
| |
1
' ] T | | ‘ | : | L | " !
a3 125 i 3.25 I 33 "
Live load - Sarvice Load factors: 1.40,7.40/1.7C,0.00
| |
0.32 | ‘ !u.sz! ‘ 0.32 ‘ | 0.32]
i Ay ' { s /] g i u |r
i 3.3 i 3.26 T 3.25 I 3.3 T
_Mompente* enans 1to 4 -
1.8 -1.B
= A
0.96 1:59.. g | Y
: A 17 TER ., :
0.56'0.64. el ___0.5F :
e 0.42 =, 0.64 L
- 0.7 0.7 i
1.2 1.2
i 45 ¥ 1.88 | 1138 146 | 1.79 1.28 4+ 1.32
I.E.ll.ﬂﬂl’
-2.8 2.4
22 2.1 5 e ih
A7 7 <] A
” - f’ d
, . S L <
T 5 Li I L] - LS L] T .-{ - L
1 5 14 . - flless
5 2_'.‘ 1, 23 2.2

Fig (4.2): Rih Analvsis and Desion
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Fe=75 fa=2200 (kl=0.298) (k2=1952

M . 0
d=Fkl 'Iai =298 I'EK—]_LEJE'— =14 T8cm
\ B ! 63
M 6x10
Take h=28cm.ds= L AEXAOR000 _ g 990m3

Kiwd 195222
Take 2 T16 As choosen = 4.02 em2 for (—tve) B.M At support
For (+tve ) B.M At Edge Span

M 1.2 = 100000
K2xd 1952 % 26

Take 2 T14 As choosen = 2.08 cnZ for

As

= 2 _4(.'(!! 1

Fur interior spuns we take min. steel =2 T 11

#_ Shear Reinforcement

g=0Q/087T*b*d = 2200/0.87*13%22 =7.60 kg /feml

gst =n* Ast * fole*h =27 (.502 * 2200/20*15 =7.363 kg/cml
6 +736=13.36 ke/cm2 = 7.66ke/cm2 (0K

Take Ast=0.502 cm2 (118 7@ 20 em)

a
.5
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Fig (4.3): Plan View and Section in a One-Way Ribbed Slab

4.4 SIMPLY SUPPORTED BEAM (B 1% )
4.4.1 Beam Analysis and Design
DL=3.9¥m

LL=2 t/m

Inad group ne. 1
Dead load - Service Units:ton,mcter
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Live Inad - Service Load factors: 1.40,1.40/1.70,0.00

2.00

7.4 »

_Moments: spans 110 1

=2 - =
B8 e e B
3.7 80.8 g
_Shear
-328
R
— — == ;
=
2B

Fig (4.4 ) Beam Analysis and Deszign

Fe=175 B=2200 k1 =0198) (kZ2=1952

E=70 Ki-=0.14

M 60,6 %
o L VI8 S

L \ 70

33
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B2 =28/4].2=10.68

B/b=T70/30=2,33
Er=70*0.95=66.5

Iﬂ,. |' : |
d =kl S 0.288x | HEk 10 = §9.9cm
V & | 66.5
Taked=90¢m H=95un

M 60E=100000
Kdud 1952 %90

Choose (7T 235

Az =34 Spm?

*. Shear Reinforeement

q= /087 b*d =23£290 KT*30%90 =10-24% g /em?2

qst —=n* Ast* fie™p = 2% 1.13 * 2200:20*30 =8.29 kg/em?2

f +8.29 = 14,29 kp/ecm2 > [0-04 kofem2  (0.K)

Take Ast =113 cm2 (I'1'12 (@ 20 cm

1 ¢




ALY psalencatl ¢ a3 st N il

=] &
T Loma e fr it e r
Iy i
i |':"‘-._-= 1 I
P i I:['
eE—— ! =L
} - : -
i £ - gk ey
, I Tt i
| e Tus i rII
= {1, ST I I-: 3 ’ 1
| i
S i M BT e L S |.
e e :4 1 —T ;FF’
] - : .
FETER —eg 13 ¥ LT T i e T
I — p o
1=1
=
A
o il g
R
] i 15
scole _:;

Fig (4. 5): Plan View and Section in Simply supported beam
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Fig (4.6): Location af Coliemn (CI)

4.5 Desizn of column ( €1 )
4.5.1 Load analysis
Floor load=93.3-19.35 ¥4=171.51

Self weight ol column= 0.30* 0.7 *3.12* 2.5 *4+1(30*070*3.90* 2.3)

— % 55t Total load om column=171.5+8.55= 180 1

4.5.2 Design of Section

P=180t 180* 1000= 180000 kg
P=Ac.fe(1+mn. )

1BOO0D — Ac* 75 (1L + 15= 0.008 )

A — 180000/ { 73%1.12 )= 2143 cm?

Take a*b = (70 * 3} em
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4.5.3 Design ol longitudinal reinforcement:

As=0.008* 2143 = 1714 em2  Select (10T 16) Area=20 em2

Take Ast—0.785 em2 2T 10 @ 20 cm

13 i | [F——w—a| T
% a 'ﬁ . | & :_:
A o I T
: —_— 7 L
4=
— =T | | | I_FI 1) ; :

Fig (4.7): Details of Rectangular Column (C1)

4.6 'ooting Design

Br o

7 e e

1o R P

[ -2

==
e

!
55

Fig (4.8): Loeation of Fooling { F1 )
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4.6.1 Design of (F1)

Bearing Capacity = 4.0 kg /om2

B icl=1301

PI=P*1.1=129*1.1= 142t
142

Arey = — =3 55m?2

Agzume B=1.70m

255
Take - A= 2T =210
2=y |

129
F net= =361t/ m2

357

. W ] (.12 -
MI for long direction = 36.1 * ~ =H.Editm
0.712

M2 for short direchon =36.1 * { 7) = K. Bditm

teke Fc=75 f5=2200 (k] —0.298) (k2=15%52

e '8 84 % 100000
d =k .E =(.298 % (8 NS0 =28cm
X & Y L0
I Taked=3ecm =40 cm
1003
Ag = w =15em2 chouse 1 T 14 @ 10 cm for both sides
1952 % 30

4.6.2 Check of bond ;
Qb =36.1 #0.7=23271

b
qh S Q—_
O08Txdxnudxem
yb £p iRl — =12.94 maore than (10 ) not safe

D87 x30x1Tx14%214
25.27 % 1000

= =072 lessthan (10) O K takel=30em
DETwdl=17=] 425 14

ah

4.63 Check of Punching :

Area of punching =(b+2/3 d)* (a ) 2/3.4d)

40




135 apaliail sl 2l eail

Area of punching =( 0.30+2/3 % 0.40 ) * ( 0.70 + 2/3 * 0,40 ) =0 .54 m2
()P = P — Foel * Ares of punching
QP = 129-36.1 *O54=50:16 1

oF

B e tb+1.33d)
S0./b =1000 .
= = e I( ! :E 1 5 :
- 240 (70 + 30 +1.33 % 40) 4.0%ky / cm2 lessthan (8) safe

|
8
e o
5 A R — :
St I R g |;
i |
: |
- .‘—r— an
U :':i i
E—— A JI—
LI}
“r:Tl4 ] T
EATH e 5 [
o A
- .#.;. Fi - ..f’. 1‘-:6.'-"‘}.—
n =]
7 i
El N
scale 1 023

Fig (4.9); Details Of Footing ( F1)
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4.7 Design Of Combined Footing ( F16 )

1!3 ]@ a @ JE.L

. - _.___1,____-_‘—* 1%—

T‘i‘ [‘“‘?_T_E‘_ _F “"'.4' . 1

Cr

EUNBAT IS 7L AN

Fig (4.10): Location of Footing ( 10 )

471 LOADS :
PiromC5=481 & Cl1=160
PT = 208 ¢

Pn = F; 208 G 2 8
A i,

Pon'= 2773 ¥ 25 = 633 1




load group no. 1
Dead load - F_m:tu red Units-ton.metar

168.3 68.3 B9.% l

& T T = '
' =

Moments: spans 10 3 - i
44,
| —EE E '__..-"'"-. ."H-\.L -z‘-
=8 . T s
4.8 SR =
I = ; | s |
| . i . ' i |
| D47  0.06 108 . 1.18 |
Shear
|
‘ -76.5 |
516 e
-33.7 e — _!
= — - =i =T

|
4
]
A
|
]
=y
I J_
|
5

Fig (4.11): Combined Footing Analysis and Design



d:R]x\meax
[d49x]
b= paon=JRTON00 . o oni hhe 4 = Rdih = $Coin

e

4.7.2 Check of Punching :

= Pl—Pn(a=d)(b+d)

QP
160 - 27.73 (0.7 = 0.45) ( D30 + (.43 )

QF= 136 t
@ = 1361000
2(70 + 45 + 30 + 45)

=793 kg /em2 Less Than( 8 ) safe.

choose 1T 16 (@ 7.5 em  select As= 62 cm2

Raes 4% 100000 = 55782

19532 = 45

As'=62*20% =124em2  choose1T12 @ 20 em  select As = [3.56 em2

4.7.3 Check of Bond { at face of columa ) ;
Qb= 5161t
ghm —SLEXIO00 oo
127 «1.2 =2 087 x 45
choose 1 T 16 @ 10em As—d48cm2

fem2 morethan( 11 kg em2 ) unsafe

51.6= 1000 =10.93 ke /em2  safe.

qh=
drx1.6% 087 45
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Fig (4.12): Details Of Footing ( F106 )
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4.8 Stairs Design:

L L'I,_
Sitep e
b ".~ _rl’=‘___,r’.—
I

Fig (4.13): Section in Stairs

4.8.1 Thickness of the stairs:

:—-L——_.-j—ﬂﬁ :]1.4(.‘??1‘.
24 24

Tzke h= 20 em

17

& = tan L =30
30

4b
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Width of the stair= 1.30 m

4.8.2 Dead load

(0.03m)} 2. 2200/ ' Wlm)

Plaster=- = — 0.0768m | m*
cos3l
0.20m)(2.5t0m/ m” }(1m) "
Cuncrﬂ'n—{ oot " = (.57 Ton/m’
cos 3b

05x03x0.17)%x2.5%33) A
cnncn-!e_-| s ke | = 0.245on ! m” for steps

[ ;I

03m

(0.35m+0.1625m . | - :
Tiles=| il A i[ﬂ.UEm % 3tan ) m" x 1m)=0.15ton i m®
L 0.3m J :
|f‘ -1 - L. {325 IHI' A 1 g s
Mortar — G Dli' i 0.02m % 2.210m [ = Lm }=0.068/on fm*
| Sm /

Total Dead Load=1.11x1.530 = 1.663 I'm

Live Load=0.5x1.50 =075 t/m

load group no. 1

Desd load - Service Unitston,metar
i Skl TS — : | = : ,
| | | |
| [1.66
| 1.6 | | 1.66 - |
dot g | P T ! | |
i e B 3. 15 }
Liva load - Service Load factars: 1.40,1.40,1.70,0.00

2.4 2.3
1.4 Y A2 A1 ‘1.5 |
l _d03081 -
i _ b.s2o.48 " 'ns§_ —— ' |
| g ' 0.48 n.4 02
oa :
1.9 |

.58 1.2 1.5 ‘45 ~ 1.08 D45 |
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Fig (4.14): Stairs Analysis und Design

4.8.3 Stairs Design
Al+tve BM=-08t

Fe=75 f5=2200
g 0.8 100000
=Rl gy (DRSO
V4 L T
K1=0.74 K2 = 2090
M _0Bx100000_, .

Ax = = -
KZxd 2090 =17

Use 1@ i@ ) e

Al-veRM=101m

= TR
o =kl fi"’f 5 ¢ bl 17cm
\ A VY  1s0
K1=048 K2 = 2035
M L9%100000 Fuss s

A5 == -
Kl=d 2035x17

Lise 112 /& 15 ¢m

Al ve BM=241m
(24100000

d—il':-l. fII'E:KE.IF = =17cm
1 b ) 130
K2 = 2017

Kl =0.425
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A1 el Ll il Jusil

2.4%10
oM 2AIN000
Kaxd  2017x17

Use 1012 @@ 15 cm

1.8.4 Design of (Bh)

Dead load :

1.11%#2 *#1.5 = 333 tm
111 *2*0.775=1721/m
Total=30t/m

Live Load :

p5*2*15= 130t/ m
05*2*0775= 07751/ m

Tolal =2275t/m

Moments: spans 1to
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Fe=73 »==2200 K1=0298 K2 = 1952

A M1 100000
=k s ipag g 5 S VELR
V& ‘I.f

M 11100000
Kzxnd 1952 % 33

Use 58 AS =127 cm2

=53tmr h=60cm

=10.6cm2

(=
()

(B1— R S R R R S e

I
B—
Re)

STAIRCASE PLAN

pedale 1G0O

Fig (4.16): Stair case Location




Al agalall  Juliadll

¥ 2R TR Ly

il il % LU
ps ope '
o T ' nn

Fig (4.17): Details Of Stairs

4.9 Retaining wall Design

4.9.1 Load ealculation

Yair= 1.7 t'm’® (Unit weight of the soil

@= 25"

| teo e | —sing _ 1-sin25

| +&in @ | +5in25

Ka= 041

H= 3.85 m (Ieight of the retaiming wall)
Equivalent earth pressure= 0.41% 1.7 = 0,70 t'm®
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Load on retaining wall= 0.70x3.85= 2.70h/m &t the battom

load group no, 1

Dead |oad - Factored _ Llih_:'_tun,mter
e j’J_TJF_Fj 27
_,_———:—'__'_'_'__d__'__'_—[— T [ W iy et ‘-]-' g 4 '|r ¥
4 :[ ! I i ] [\lird . | ! , i ] y % i %
N 415 i
Moments: spans 110 1
' 47 ‘
L f.
. Lf 0.87,
s == e -
BaT T  memee e
2.3
168 248

Shear
4.4
B -
= e = i
- — m—— et n ol
59 1.8

Fig (4.18): Retaining Wall Analysis and Design

4.9.2 Stage I :

B ——
r -
= I"i; = :M =390 Sem taket= 45 cm at the bottom

N3 ¥ 3
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4.10Water Tank Design
pe = 23 - X3 _qgy
15 15
33
vo = M3 - 1X0R _ geem
3315 335
3 1= (33
vio = T3 o 1XUH L gim
2 27
load group N, 1
Dead logd - Factored Units:ton,meter
e =t | | 3|
e L
Ee =9 -|-' 1 L) L] l 1 l J’ { l ¥ it
T_ 1. W
. : U
Moments; spsns 110 1 —:
1.8
~7
e __n.,»snl
e e ——— -
0.1 = ——==21 I oS =
aE
R - e 1.65 ]
jhﬁar
1.6 il
-2.? S
— — — I
T I

Fig (4.20): Wauler Tank Analysis- water Side

a4




R sl ¢ Ll

4.10.1 Stage T: Water side

M (LB=1000 '
- S N T s e i (P et Sy

i e T
(Ar 1.8 % 100000 26
d=26 =kl SR SRS o )= = =gy 0 = 2048
V3 V100 42.42

M 1.8 100000 2
= A.5em2 select STIZ /m As=5.6
K2xd 2068 x 26

A=

1.0%100000
Afat Comer = — 00 & 19emd seleel STI0 /M As =302

2068 x 26

4.10.2 Stage I1 : Earth side

1.4 Lm

load group no. 1

Dead igad - Factored Unisiton,metsr

T ___"_'_]V_'___ “ 51
_——__'_F___‘__'___',-_____I" ( |- \ [ 4 L K
1 o 5 1
—Moments: =pans 1to 1
| -3
=== neg
EE_'_“_—‘——-—__ _,___-——“""_
1.4
- 135 | 186
_Shear — i
8.1
. 1 I
F = s T—— - —— 1
1.5 il
J

Fig (4.21): Water Tank Analysis- Karth Side
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M
=
".3

d=26 = k1 |— =K1,/

As =

3

M

3 1x 1000
el B O R s

M [31x100000
0

V& \

31100000

K2xd

2030x 26

take t— 30 cm for vertical wall

26
33.68

= 0466 K2 = 2030

= 5.8Tem2 select 5T14 /m As=7.65

| =
i ] | i
s I. J
13 el Y
T s 3 t |
= 5 Li: i
= anseme
= —rl-.'. I" —_—
'iIEJ_m TS T Famrem
23 T O s, (i .. 2
- i T e e L
g e :HFI.I_ﬁL—.._ i =~"—-*“:f -
ERgESTT prte s r'rnl [ S = | {==gre== f2sta {1 ZE3
----- i =te == [_ll.—,_ 7 i
PR = [ =T =l En rp l+—
I 1.-...l L

Fig (4.22): Details O Water Tank
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