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Abstract

Structural Design and Details of center of
rehabilitation of special needs

Project Team

Ruaa Zughyair Zaina ALshaer Muna ALshaer

Palestine Polytechnic University

Supervisor
Dr. Maher Amro

The main aim of this project isto prepare al of the structural design and
executive details of acenter of rehabilitation of special needs building in
Hebron city.

This building consists of 3 floorsand it contains unlimited activities.
This building is a reinforced concrete structure, and it will be designed

according to ACl-code-2008.

The project contains the structural analysis for vertical and horizontal

loads and the structural design and details for each member in the project.
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List of Abbreviations

As = area of non-prestressed tension reinforcement.

Av = area of shear reinforcement within adistance (S).

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

bw = web width, or diameter of circular section.

DL = dead loads.

LL =liveloads.

d = distance from extreme compression fiber to centroid of tension

reinforcement.

Ec = modulus of elasticity of concrete.

Fy = specified yield strength of non-prestressed rei nforcement.

h = overall thickness of member.

I = moment of inertia of section resisting externally applied factored |oads.

Ln = length of clear span in long direction of two- way construction, measured
face-to-face of supportsin slabs without beams and face to face of beam or
other supportsin other cases.

M = bending moment.

Mu = factored moment at section.

Mn = nominal moment.

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

Vn = nominal shear stress.

Vs =nominal shear strength provided by shear reinforcement.

Vu = factored shear force at section.
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W = width of beam or rib.
® = strength reduction factor.

p = ratio between area of concrete to area of sted .
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T Osand ) Jlaa) o2a , alaay)
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e

@oloall Ll ¢ oAl Glial)l B Jadiiy ¢ (sodbad) e ) st Jlay) -

Lo g g s I

Al Juaalt 1-1-3-3

Jiati Jlaa¥) oda 5 ¢l jae JOA 5 Yy asall g laiall Cum (e A0 65 A Jlaal) o s
Alisy) jaaliall (ol i) JYA e &5 Jleal) o3a 2aa3 dglee 5 ccadadill jualic 5 40LEY) pualiall ()5 b
2l de il UK JNA (e

Laodiaal) ol gall e i) UKD a5y (3-1)

NO. Material Quality Density
1 Tiles 24 KN/m3
2 Sand 18 KN/m3
3 Reinforced concrete 25 KN/m3
4 Plaster 22 KN/m3
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5 Mortar 22 KN/m3
Backfill 20 KN/m?3
7 Wall Partition 1.5 KN/m?

-dall Jlay) 2-1-3-3

Leie & 3o OVlexin) o) AaSall L3 lanind aSay culeLiy) 5 401 Led (i ot ) JleaY) o
D
dia (A Saabuall Julall Jaal oda padi & Hlie V) e da s ol b s

Ll e i cl i al Lgie Lay ) 3 5eaYI8 Aualiall Jlaal)
e ALY SV 55 3eall s sl GUS AV By e LeiSlal o Sy Al
dagda g alaaiu¥l e o o Talaie) Jlaa¥) oda e alii s cclanall 53 3621 5 CEYI A A o sall
oo Ao Al s ia JlealS BKN\M? alaic] a3 e 33,81 580 (e Al Jlaa!

-dgid) Jlaa¥) 3-1-3-3

Al Jlaall) e 5 iad Jeal) o3 5 ¢ A V1 il gl Jlaal s = )l 5 7 B Jlaad Jatii

sl A e Lee iyl oy 3y U el el Hedays sl e g 481 5 8 ce ke gl
n ga S35 g al ¥ e #lol L s Al g8l o
folaie) 2Ll Jleal sam3 5 g SLEIL g e (e At clS
(e aall 5 duaidia Y Cua (e @dsall 5 ey

) Aladll Ul el 13 5 AGYI £ 15 8 ded e J seasl] (DINLO55-5)

(3-2) Wind velocity pressure (g) according to the German code

Height above the surface (m) 0-8 >8-20 >20- 100 >100
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Wind speed (m/s) (V)

28.3

35.8

42

45.6

Wind velocity pressure{ g} (KN/m?)

0.50

0.80

11

1.30

V2

1600

q:

C(KN/MP ) 33s 1 ddasnall (i 5Y) rdans (o g (e dame g L1 o 2Ll (Saaioal) Lasall ©
(M/s) gLl dapanaill 4oyl 1 v

10

-‘;ﬂ.%m

B

plestisl -
=13 ditm

g=13 kN

IR

g=i? BN

&h

R

IR

g=08 BN A

&

=1

g=0.5 RNt L]

~}

Wind welocily pressure q'["FfN;”m'EeJ

Wind Resultant:
W=Ce™q
WR=Ce*q ™A

W: Wind load .

Cp: Externa pressure coefficient.

A: External area.
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CP : External pressure coefficient.

Lr—-07
L3

Cer—-0.8

Wand Directinm _ Cy=08 b
Pl

—

Cp = + 0.8 ( pressure, wind ward)

Cp = - 0.5 ( pressure, lee ward)

Cp =- 0.7 ('suction, sidewalls) , for h/a>0.5
Cp = - 0.5 ('suction, sidewalls) , for h/a<0.5
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anli (a5 ez sl o155 Ul Lt el i gty ¢ (S A Jlaa)
Al

mc;ﬂ\d&;\hﬁuﬂ‘;m\djaﬂ\}

(H)
(KN /M?) ( )
0 h < 250
(h-250) /1000 500 > h > 250
(h-400) / 400 1500 > h > 500
(h - 812.5)/ 250 2500 > h > 1500

G Sl Jleal 4ad (3-3)

Al A8 ) as (ASalid) Lasec s 48l Jlal ge 3)le A
s (Y @iy cplandd dilie & i) Gae Jlaa¥) o 3355 o camy s Ay paaall ()Y il
"Zone 3" I ledial a3 Cua Gl 35 A Ll e Caiat dalaidl)
Uniform Building Code (U.B.C)
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main reinforcmant —
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_/— two way sclid slafp
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:(One way ribbed slab) 2-14-3

sm;‘i\QﬁJquMJ‘MuJWQ}ghm@Lﬁ;\ﬁuma\ﬁd\a'&em

Thesy b — ek Tamperuer Pere:
" y

EES Y FTES ) T T T - (3'4)'.-!___| Al

:(Two way ribbed slab) ¢uslai) @i quasl) &lsie 3-1-4-3
Lo 5,50 s sl ol 3ol and Lealasiad 5 15
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Chapter Four

Structural Analysisand Design

4 -1 Introduction.

4 - 2 Factored L oads.

4 — 3 Determination of thickness.

4 -4 L oad Calculation.

4 - 5 Design of Topping.

4 -6 Design of rib (Rib 14) in the ground floor slab.

4 -7 Design of Two Way Rib Slab.

4 — 8 Design of Beam (B02) in the basement floor slab.

4-9 Design of Beam loaded by Two Way rib.
4 - 10 Design of long Column.

4 - 11 Design of | solated Footing.

4 - 12 Design of Combined Footing.
4 - 13 Design of Strip Footing.

4 - 14 Design of M ate Footing.

4 - 15 Design of Stairs.

4 - 16 Design of One Way Solid slab.
4 - 17 Design of Shear Wall.

4 - 18 Design of Stedl.



Structural AnalysisAnd Design

4.1 Introduction

In This Project, there are three types of slabs: solid slabs, one-way ribbed and two-
way ribbed slabs. They would be analyzed and designed by using finite element method
of design, with aid of a computer Program called " ATIR- Software" to find the internal
forces, deflections and moments for ribbed slabs, and then hand calculation would be

made to find the required steel for some members.
The design strength provided by a member, its connections to other members, and its

cross-sections in terms of flexure, and load, shear, and torsion is taken as the nominal

strength calculated in accordance with the requirements and assumptions of ACI-code.

4.2 Factored L oads:

The factored loads on which the structural analysis and design is based for our

project members, is determined as follows:

Ou=12DL +1.6L ACl - 318-02(9.2.1)



4.3 Determination of Thickness:

4.3.1 Determination of Thicknessfor One Way Rib Slab:-

The structure may be exposed to different loads such as dead and live loads. The
value of the load depends on the structure type and the intended use.
The overall depth must satisfy ACI Table (9.5.a):

2 i P-4

Fig. (4-1) Rib (15)

h min :I—n=@2028m

16 16

Take the thickness of slab=28 cm

4.3.2 Determination of Thicknessfor Two Way Rib Sab:-

n.52
_ Y AY ' '
V-2 Z2777272) o
_ * * * * / .20
. 30%28*14+50%50%25 _ o /
30*28 +50*50
0.1z
.. 0.8x (0.28)° s 05x(0.2223°  0.3x(0.0577)°
eam — 3 3 3
| beam = 7.6 X10_3 m4 /b
¢_012%0.28%0.14+0.4*0.08*0.84 _ (o, -

0.12*0.28+0.4*0.08



052x(0.0.912)° 0.4x(0.0112)’ , 0.12x (0.1888)’°

|rib=

3 3
lib=4x10"*m*/b

-4
|, =20 g1-6238x10°m
0.52
-3
a,olo_ T6x10°
I, 6.238x10
a<0.2

According to ACI-code:

|n(o.8+l)
hmin = 1400

36+5b (am—0.2)

8.1(0.8+ 00

Nimin = 1400 = 0.0245m
36+ 5*1(0.181450.2)

=25cm

p=ra 81y
L, 81

N
JoOC J0

e |

B | | | |

HOIC 100000
R [

| |
0
=
L]
B
H|
Ol

81

Fig. (4-2) Two Way rib slab

We select from one & two way rib slab, The Thickness Rib Slab = 28 cm

| -

954
81

e R

0 —




4.4 Load Calculation:

£ First: One - way ribbed slab.

For the one-way ribbed slabs, the total dead load to be used in the analysis and design

is calculated as follows:

Ore way rib slab — Shrirkage & Temperabuer Bar's

Helzw Bigct L 20 o )

Fig. (4-3) Oneway rib slab



Calculation of the total dead load for one way rib slab is shown in the following

table:
Table (4 - 1) Calculation of the total dead load for one way rib slab.
No. | Partsof Rib Calculation

1 Rib 0.12¥0.2¥24.5 = 0.9408 KN/m

2 Top Slab 0.08%0.52*24.5 = 1.0192 KN/m

3 Plaster 0.03*0.52*22 = 0.3432 KN/m

4 Block 0.204*10 =128 KN/m

5 Sand Fill 0.12*0. 52*16.4 = 1.023 KN/m

6 | Tile& Mortar | 0.05*0.52*24 =0.624 KN/m

4.207 KN/m

Nominal Total Dead Load:

D.L. torar = 0.9408 + 1.019 + 0.3432 + 1.28 + 0.624 = 4.207KN/m of rib

Total dead load = 4.207/ 0.52 = 8.1 KN/m?
Live load =5 * 0.52 = 2.6 KN/m of rib
Factored dead Load = 1.2* 4.207= 5.05KN/m
Factored live Load =1.6 * 2.6 =4.16 KN/m




4.5 Design of Topping: ——

il Bodk (20 CRG

4.5.1 Design of Topping for One-Way
Ribbed Slab:

Dead load = total dead load — dead load of one
rib

pL | %207\ | 09408 |_ ¢ oain/m? e T
0.52 0.52
Wu=(1.2*6.28) + (1.6 *5) Fig. (4-4) Toping of dlab

= 15.536 KN/m?

—> For a one meter strip Wu = 15.536 KN/m

Assume slab fixed at supported points (ribs):

Wu *|?

Mu 12

_15.536 *0.4°
12

Mu =0..207 KN.m

f'=0.8%30 =24
fr =0.42x,[fc'(MPa) ~ ACI-318-02 (22-5.1)
fr = 0.42x/24(MPa) = 2.06 MPa

=2.06x107°x10° = 2060 KN/ m?

Mn=fr*s
2 2
S= bg _1.00 xéo.os ) 1.06x10° m?

Mn =2060* 1.06x10° =2.184 KN.m
® Mn =0.55 *2.184=1.201 KN.m

® Mn =1.201 KN.m > Mu = 0.207 KN.m



No structural reinforcement is needed. Therefore, shrinkage and temperature

reinforcement must be provided.
For the shrinkage and temperature reinforcement:
p =0.0018 ACI-318-02 (7.12.2)

As=p*b*h=0.0018 * 100 * 8 = 1.44 cm?/1m

Use 1 8 /25 cm (3®8 / 1m), with ASprovided = 1.5 cm?/1m both directions.

4.5.2 Design of Topping for Two-Way Ribbed Slab:

It is apparent that the topping slab in two-way action is even stronger than that for one-
way ribbed slabs. Therefore, only shrinkage and temperature reinforcement needs to be

provided, with the same design as before.

Use 1 8 /25 cm (3®8 / 1m), with ASprovided = 1.5 m?/1m both directions.




4.6 Design of Rib (14):

Fig.(4-5) Rib location
By using ATIR program we get the envelope moment and shear diagram as the follows: -

& 1.95 m &

Fig. (4 - 6) Spans length of rib (14).

Fig. (4 - 7) shear diagramfor rib (14 )-(KN).



13 -fTH 13

Fig. (4 - 8) moment diagram for rib (14 )-(KN).

4.6.1 Design of Positive Moment for (Rib 14):

This design for 3. 7 m span ,
Effective Flange width ( b;) ACI-318-02 (8.10.2)
be For T- section is the smallest of the following:

b =L/4=3/4=0.75m=75cm

b, =12 +16t=12 + 16 (8) = 140 cm

b. =bw+Lc/2 =12+200/2 = 1cm

Control .......... 52cm

» Use M, max positive for span = 7.8 kN.m

Mn required = 7.8/0.9 = 8.67 kN.m

» Determine whether the rib will act as rectangular or T — section:
For a=t=8cm

C =0.85 fct b =0.85 (24) (80) (520)/1000 =848.6 KN
d=h-cover-d/2=28-2-1.2/2=25.4cm

M, =T or C (d—-0.5a) = 848.6 (254 — 0.5 (80))/1000 = 181.6 KN.m
M avaitable = 181.6 KN.M > M, required = 8.67 KN.m



Design as a rectangular with bz =52 cm

As min —£(bw)(d) ACI-318 (10.5.1)

Nen

Asmin=
4(400)

(120)(254) = 0.94cm’
.14
A =——(bw)(d
s min (fy)( w)(d)

A s min =£(120)(254) =1.07cm?
400

AsMin=1,07cm? = 0.94 cm?

Asmin=1.07cm’

_fy 400 _
0.85fc  0.85(24)

 Mn 7.11%(10)°
bd 2~ (520 )(254 )2

* *
c_L(, f_2mRn ) 1 1_\/1_2 19.6*0.212 | _ 4 109533
m fy 19 .6 400

212

As =0.000533(52) (25.4) = 0.7 cm? < As min = 1.07cm?
Asreq= 1.07 cm?
# of bars = As / Aspar = 1.07/0.79 = 1.4 * Note Aoio = 0.79 cm?

~ Select bottom bars 210

TOta| AS (provide) =1.58cm2



* Check Strain:

Tension = Compression
A x fy=0.85x f_'xbxa

1.13x100x 400 =0.85x24x520x a

a=4.26mm
X = _a _ 4—26 =5mm
0.85 0.85
_2%%75 . 0.003=0.15

S

e, =0.15>0.005

4.6.2Design of Shear for (Rib 14):-

4 fc
dVve= ¢* 6 pw*d
J24
=(0.75* 6 120%254)= . KN
Vu=83KN<®Vc (From Shear Envelop)

No shear required Select @ 8 @ 15cm




¢ Second: Two-way ribbed slab.
For the one-way ribbed slabs, the total dead load to be used in the analysis and design

is calculated as follows:

Rk} .

Steed Fars —

¥
Halow Eloci [ 7em | =

Fig. (4-9) Two way rib slab

Calculation of the total dead load for two way rib slab is shown in the following
table:
Table (4 - 2) Calculation of the total dead load for two way rib slab.

No. Partsof Rib Calculation
1 Rib 0.12*0.2 *(0.52+0.4)*24. 5 = 0.55 KN/unit
2 Top Slab 0.08*0.52*0.52*24. 5 = 0.53 KN/unit
3 Plaster 0.03*0.52*0.52* 22 = 0.18 KN/unit
4 Block 0.20.4*0.4*10 = 0.32 KN/unit
5 Sand Fill 0.15*0. 52*0.52*16.4 = 0.67 KN/unit
6 Tile& Mortar | 0.05%0. 52*0.52* 24 = 0.33 KN/unit

2.58 K N/unit




(0.52*0.52) units

Nominal Total Dead Load:

D.L. tota = 0.55 + 0.53 + 0.18 + 0.32 + 0.67 + 0.33 = 2.58 KN/unit
Dead l0ad o = 2.58/(0.52*0.52) = 9.55 KN/ m?

Live load = 5 KN/m?.

Factored dead Load = 1.2* 9.55 = 11.46 KN/m?.

Factored live Load =16*5= 8 KN/m?.

Wu=11.46+8
=19.46 KN/m?

4.7 Design of Two Way Ribbed Sab:

N
I
B | | | |
i 6

5

i
mﬂE]DDD
MOC 000
EC SO0
1 I
L]

0

0

0

I I O

|

0 | | I O e

954
81
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i | |

=0
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] | e |
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T
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81
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0 —

Fig. (4-10) Two Way Ribbed Sab with 28cm Thickness (KN.m).



4.7.1 Deter mination of coefficients:

La=8.1m
Lb=8.1m

L
L._81_,
L, 81

4.7.2 Internal forces and moments:

12xD+16xL
1.2x9.55+ 1.6 x5 = 19.46 KN/m?

Qu
Qu

4.7.3 Determination of bg in X-direction

be =L/4=81/4=2.025m=202cm
b. =15+ 16t =15+ 16 (8) = 143 cm
b = 52cm

Control .......... 52cm

4.7.4 Determination of bg in Y-direction

be=L/4=81/4=2.025m=202cm
be =15+ 16t=15+16 (8) =143 cm
b. = 52 cm

Control .......... 52cm



4.7.5 Design of Positive Reinfor cement

Ca DL=0.027
Cb DL=0.027
Ca LL=0.032
Cb LL=0.032
Ma positive=((0.027)(11.46)(8.1)*+(.032)(8)(8.1)%)*0.52=19.29 KN.m
Mb positive=((0.027)(11.46)(8.1)*+(.032)(8)(8.1)%)*0.52=19.29 KN.m
d=h-c-®/2
=28-2-2/2
=25cm
Checkif a<t
Assuma=t=8cm
C =0.85* fc *bE*t
C =0.85*24*80*520 =848.6
M,=Cor T (d-a/2)
M, =848.6 * (0.25-0.08/2) = 178.2
®*M,=09*178.2=160.3>25
2 a<t
= Design as rectangular section with b = bE =52 cm

fy 400

m= - = =19.6
0.85x fc  0.85x24

Mn  19.29\0.9x10°

k,= - = —=0.
bxd 0.52x (0.250)

, :1(1_ 1- 2mRn)
m fy

r = i(1— \/1——2(19'6)(0'66)) =0.0016
19.6 400

As = 0.0016 (52) (25) =2.08cm?

ns, 02531 (bw)(d)z%(bw)(d) .................... (ACI ~10.5.1)

(fy)



NeT

As. =0.25~—_(12)25)> L4 (12)(25)

(400) 400
As.. =091<1.05.............the larger control
As . =1.05cm’
As=2.08cm*.......... controls

Select 2912 with As = 2.26 cm? > As req = 2.08 cm?

Check strain :

Tension = Compression
A x fy=0.85x f ./ 'xbExa
226 x400 =0.85x24x520x a

a=28.52mm
Xx=_2 8% _10mm
0.85 0.85
_250-10 x0.003=0.072

S

e, =0.072>0.005

4.7.6 Design of Negative Reinfor cement

Ca,neg = 0.05
Chb,neg = 0.05
Ma= Ca,neg.Wu.L*x=(0.05)(19.46)(8.1)%(.52)= 33.19 KN.m
Mb= Cb,neg.Wu.L?y=(0.05)(19.46)(8.1)*(.52)= 33.19 KN.m
d=h-c-®/2

=28-2-2/2

=25cm

o fy 400 _
0.85x fc  0.85x 24

19.6



_ Mn  33.19\0.9x10°
" bxd? 0.12x(0.250)>

K

2mRn
fy

‘ :L(l_\/l_w):o_om
19.6 400

As = 0.0142 (12) (25) =4.26cm?

r :i(l— 1- )
m

As,, = 0.25\(/5)' (bw)(d)z%(bw)(d) .................... (ACI ~10.5.1)

V24 1.4
As,, = 0.25m(12)(25) > 4—00(12)(25)

As.. =091<1.05.............the larger control

As,;, =1.05cm?

As = 4.26cm°.......... controls

Select 3®14 with As = 4.61cm2 > As req = 4.26 cm?

Check strain :

Tension = Compression

A x fy=0.85x f,/'xbExa
461x 400 =0.85x24x120x a

a=75.3mm
xo & 733 oo
0.85 0.85

e, = 220-8858 03 0.0054
88.58 Ok.......

e, =0.0054 > 0.005



4.7.7Design of Shear :

4.7.7.1Design of Shear Reinforcement in x- y direction

Wa=0.5, Wb=0.

(11.46+8)*8.1*8.1*0.5*0.52
2*8.1

Vua=Vub = = 20.49KN

x0.12x0.25=18.37 KN

(DVC:(D—V(:beW «d=0.75 ”24

1.1*® Vc=1.1*18.37 = 20.21KN "= ® Vc <Vu

ld)VC:lx(I)—“fobW xd

2
%q) Vc:%x0.75>< “24 %120 x 250

%q) Vc =9.185KN

%CD Vc=9..185KN < Vu =20.49

=> shear reinforcement is required
® Vc=18.37KN < 20.49

®Vs . =075 (%) xbw xd =0.75 (%) x120x 250 = 7.5KN
OVC+DVs,, =18.37+7.5 = 25.87KN

dVe + dVs

min —

<VUS®VC+CD(%)><1/fC'><bW><d

18.37< 20.49 < 18.37+7.5=25.87
=>» category No.3 is satisfied



S<—= 27 =125cm............. controls.

‘Select ®10@ 12.5cm

4-8 Design of beam :

Material :-

Concrete  B300 Fc' = 24 N/mm?
Reinforcement Steel fy = 420 N/mm?

Section:-

Bf =80 , h=50cm , Bw=50 , Tf=28

785 m 81m

Figure (4-11): Spans Length of Beam (B02)



Fig.(4-12) beam location

L oading:-

Reaction from rib(14), D.L =5.47/0.52 =10.6KN/m
L.L =3.38/0.52 = 6.5 KN/m

Using " Atir" softwarefor the following values of moment
and shear: 50



0.5 .37 o5 156

05

T.ET . B.06

| 348 | 472 &84 322

ASLE -161.8

164.2 158,

Figure(4-13) : Envelope Moment and shear Diagram of Beam (B02)

Clear _ 7570

bE < <

=1892.5M..vvvoorron. ACI - (10.12.2)

<16*Tf +bw=16*2800 + 5000 = 49800mm

< centertocenter = 8100mm

bE =1.8925m

Mnf =0.85* fc*bE*(d —tf /2)

Mnf =0.85*24*1.8925*(0.44 —0.28/2) =1158.2KN.m
Mu/® =167.2/0.9 =185.8KN

Mu/® < Mnf

Design as rectangular section




4.8.1 Design of positive moment for beam (B02):

Mu=167.2 KN .m

fy 400
M= 085%fc - 0.85%24 ~ 2028196
Mu /f
KN=pf *d?
. 1672*10°/0.9 )
KN = 18925+(0.40 ~ -1 Mpa
2mKn
L. -
p m(1 fy )
L 2(19.6)(0.51)
e - 1_— =
ETY \/ a00 )7 0001289

Asreq=p * bf *d=0.00129 * 1892.5 * 440 = 1074.2 mm?
# of bars = As/ As oy = 1074.2/254 = 4.23
* Note Api1g = 254 mm?

Select Top bars 6® 18 mm. Total As= 1524 mm”°.

Check Minimum Reinforcement Asmin. (ACI- 318- 02, 10.5)

_Jf¢ 14
As,., _m(bw)(d)z E(bw)(d) ................. (ACI-105.1)
As, = ﬂ(500)(440) > % (500)(440)

4(400)
As,,=674<770 ... the larger is control



AS,i, =770mnT < As,, =10742mm? ok

Check for Tension steel yielding:
Fc'=24 N/mm®* - B=0.85
Tension = compression
As*fy=085*f _*b*a
6*254*400=0.85*24*18925*a
a=15.8mm
c:izﬁzl%mm

b, 085

_ 440-186

S

e, =0.067>0.005
OK

X0.003=0.067

4.8.2 Design of negative moment for beam (B02):

MU= . KN .m
Mu
Mn = = 220.3 = 244 .8KN.m
)] 0.9
Fc'=24 N/mm®* - B=0.85
o fy 400
M= 085+ fc ~ 085%24 ~>°
Mu /f
K

" bw * d?



220.3*10°/0.9

— — 2
Kn = 0.5*(0.44)2 = 2.53 N/mm* (Mpa)
_ i i B 2mKn
p=— (1-.1 y )
0= i(l- \/1_ 2(19.6)(2.53) ) = 0.0068
19.6 400

Asreq=p *bw*d=0.0068 * 500 *440 = 1496 mm?
# of bars = As/ As ,,r = 1496/254 = 5.88
* Note Ap1g = 254 mm?

Select bottom bars 6® 18 mm. Total As= 1524mm?.
Check for Tension steel yielding:

Fc'=24 N/mm?> - p=0.85
Tension = compression
As*fy=0.85*f *b*a
6*254*400=0.85*24*500*a
a=59.8mm
c:E :@:70.3mm
b, 0.85

440-70.3

e.=———

S

X0.003=0.016

e, =0.016>0.005
OK



4.8.3 Design of shear for beam (B02):

d=500-40-10-10=440 mm
Factored shear forces at d=0.44 m from support Vu =156 KN

1 Vu < %CDVC

Determine shear strength provided by concrete (® Vc).

d V= d)*—"gc bw *d
V24

= 0.75* e 0.5 * 0.44*10° = 134.7 KN

%CD Ve = %*134.7 =67.35

Vu=156> %CD Vc=67.35............not control

2. %(DVC <Vu < dVc

Vu=156>dVc=134.7............not control

3. ®Vc <Vu < dVec + ®Vs

Determine shear strength provided by steel (® Vs).

CI)VSmin :(i)*\/ﬁ*wade (i)*bw*d
16 3
DV = (1—16)*@*0.5*0.44*103 > 0.75(%)*0.5*0.44*103

DVs,. =67.36>55



dVs,, =67.36KN
dVe+ dVs,_ =134.7 +67.36 = 202.06kN
Vu =156kN < ®Vc + ®Vs . =202.06kN ............ control

Item 3 controlled
Minimum shear reinforcement isrequired

Use2d10 with two legs.

Av=2x79= 158 mn?

Vs=Vu/ ® -VC
Vs=(156/0.75) — (134.7/0.75) = 40.4

S, - Dx Avx fyxd 0.75x158x107° x400x10° x 0.44
eq Vs 404

eq

Se <% :4—24 = 22cm< 60cm

=0.51Im

Then Select S=200m<g .............. ok

Then use 2 10 @ 20 cm.

4-9 Design of beam loaded by twoway rib :

Material :-

Concrete  B300 Fc' = 24 N/mm?
Reinforcement Steel fy = 420 N/mm?

Section:-

Bf =80 , h=50cm , Bw=50 , Tf=28



8.25 8.25

Figure (4-14): Spans Length of Beam (B02)

I

i

=&

Fig.(4-15) Rib location




L oading:

IO =

(b
[T

Fig.(4-16) load distribution

D.L.=9.55x[0.5x3.65x3.69x2+0.5x2.11x3.63x2+0.5(3.69+3.63)x1.62x2] +
[0.28x0.80+0.22x0.50]x25=32.4KN/m?
L.L=5x[0.5x3.65x3.69x2+0.5x2.11x3.63x2
+0.5(3.69+3.63)x1.62x2]=16.5KN/m?

=
Using " Atir" softwarefor thefollowing values of moment
and shear: 0.
50
1 K 3
1 2
A i
: o 4
I[I.G : o l]l.:E;'i T.00 Il].ﬁ
= e g £.5 '
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f’fﬂf

] Z3f

Figure(4-17) : Envelope Moment and shear Diagram of Beam (B59)

bE < C'ear45pa” < 73490 —1847.5MM........... ACI —(10.12.2)

<16*Tf +bw=16*2800+ 5000 = 49800mm

< center to center of beam = 8250mm

bE =1.8475m

Mnf =0.85* fc*bE*(d —tf /2)

Mnf =0.85*24*1.8475*(0.44—-0.28/2) =11306.7KN.m
Mu/® =271.8/0.9 = 302KN

Mu/® < Mnf

Design asrectangular section



4.9.1 Design of positive moment for beam (B59):

Mu=271.8 KN .m

fy 400
M=085*fc ~ 0.85%24 196
Mu /f
KN= b *d?
. 2718*10°/0.9 )
M= 18475e(044? " OOHMP
1, 2mKn
_ 1, [y 2096)084)
p 10k (1 \/ 200 ) = 0.00215

Asreq =p * bf *d =0.00215 * 1847.5* 440 = 1747.8 mm?
# of bars = As/ As oy = 1747.8/254 =6.88
* Note Ap1g = 254 mm2

Select Top bars 6® 18 mm. Total As= 1524 mm”°.

Check Minimum Reinforcement Asmin. (ACI- 318- 02, 10.5)

—E W > (bw _
Asmin—4(fy)(b Xd)> fy(b ) (6 IR (ACI-105.1)

As, :ﬂ(soo)(44o)zi'—(i)(5oo)(44o)

" 4(400)
As,,=674<770 ... the larger is control



AS,i, =770mnT < As, =10742mm? ok

Check for Tension steel yielding:

Fc'=24 N/mm? - B=0.85
Tension = compression
As*fy=085*f *b*a
6*254*400=0.85*24*18925*a
a=158mm
c:izﬁzl%mm
b, 085

440-18.6

e =—7——
18.6

e, =0.067>0.005

OK

X0.003=0.067

4.9.2 Design of negative moment for beam (B59):

Mu= 402.2 KN'.m
Fc'=24 N/mm? - B=0.85

_ fy _ 400 _
M= 085 fc ~ 085%24~ 10
Mu /f
KM= ow * d?
402.2*1072/0.9 ,
Kn = 0.5*(0_44)2 = 4.6 N/mm* (Mpa)
_1 ~ 2mKn
p = Im(1 1 y )



400
Asreq=p*bw*d=0.013 * 500 *440 = 2860 mm?
# of bars = As/ As par = 2860/254 = 11.2

* Note Ap1s = 254 mm?

pzi(l_\/1_2(19.6)(4.6)):0.013

Select bottom bars 12 18 mm. Total As= 3048mm?.

Check for Tension steel yielding:
Fc'=24 N/mm®* - B=0.85
Tension = compression
As*fy=085*f _*b*a
12*254*400=0.85*24*500*a
a=1195mm
c:E :—119'5 =140.6mm

b, 085

_ 440-1406

e
> 1406
e, =0.00638>0.005

OK

X0.003=0.00638

4.9.3 Design of shear for beam (B59):

d=500-40-10-10=440 mm
Factored shear forces at d=0.44 m from support Vu =257.1KN

1. Vu < —® Ve



Determine shear strength provided by concrete (® Vc).

d Ve = d)*—"gc bw *d

e

= 0.75* e 0.5 * 0.44*10° = 134.7 KN

%CD Ve = %*134.7 =67.35

Vu=257.1> %CD Vc=67.35............not control

2. %CDVC <VWu £ ®dVc

Vu=257.1>dVc=134.7............not control

3. dVc <Vu < dVe + dVs

Determine shear strength provided by steel (® Vs).

CI)VSmin :(i)*\/ﬁ*wade (i)*bw*d
16 3
DV = (1—16)*@*0.5*0.44*103 > 0.75(%)*0.5*0.44*103

®Vs,. =67.36>55

Vs, =67.36KN

OVe + Vs, =134.7 + 67.36 = 202.06kN

4—-PVc+dVs,, <Vu <DV, + %CI)J fc' bwd

OV, + %@1/ fc' bwd =134.7 +§*0.75*ﬂ*0.5*0.44*10 3~ 673.58KN

=>» control

Minimum shear reinforcement isrequired



Use2d10 with two legs.

Av=2x79= 158 mn?
Vs=Vu/ ® -VC
Vs=(257.1/0.75) — (134.7/0.75) = 163.2KN

_ OxAvx fyxd 0.75x158x10° x 400x10° x 0.44
Vs 1632

eq

Seq —=0.127m

Se <% :% =22cm<60cm

Then Select S:12.5cm<g ............. ok

Then use2d 10 @ 12.5 cm.

4-10 Design of Column(C02) in Ground:

4.10.1 Design of Longitudinal Reinfor cement

The Column is an internal one.

Py =1068 KN

_ P 1068 . oun kN,

I:)n max) — A ~E
0.65 0.65
Assume r 0= 0.035

Py mao = 0-8xAg{0.85 fc' +r (f, —0.85f,)}

1643.1= 0.8 x Ag{0.85 x 24 + 0.035(400 — 0.85 x 24)}
Ag =610 cm?

Select 50x25cm with Ag =1250cm? > Agyeq = 610cm?




4.10.2 Check Slender ness Effect:

Check Slenderness Effect :

K_Iu] <(34-12 (mj A0, ACI 10-12-2
r M 2

Lu: Actual unsupported (unbraced) length.
K: effective length factor (K= 1 for braced frame).

I
R: radius of gyration = 0.3 h = \/;

K=1
Lu=4.0m
r=0.3h=0.3x0.5=0.15

ﬂ:lo
M2

% <34-12x1<40............... ACI —(10.12.2)

26.7 > 22
.. longColoumn

.. Slenderness effect must be considered

Check slenderness limit:

Ku _ 56 7 <100
r

Slenderness limit not exceeded



E.l
El =04—2 ., [ACI 318 - 2005
1+Db,

E, = 4750,/ fc' = 4750*+/24 = 23270.15Mpa
_1.2DL  1.2(600)

by, 0.67
Pu 1068
* |13 * 3
, _b*h” 025*05 —0.0026
12
* *106 =
£l - 0.4*23270.15*10° *0.0026 _14.5MN .
1+0.67
2
p=PE ACI 318 — 2005
(KLu)
2 %
= 3'14—142'5 =35.7MN.
(1.0*4)
M1
Cm=0.6+04 — | coceevene . ACI 318 — 2005
M2
Cm=1.... According to ACI 318 — 2005
d_ = cm >1.0 e ACI 318 — 2005
1-(Pu/0.75P,
L =1.01>1

d =
™ 1-(1068/0.75*35.7*10°)

e =15+0.03*h=15+0.03*500 = 30 mm = 0.03m
ex=e, xd, =0.03*1.01=0.0303

& _ 00398 _ 5 0606
h 0.5
from
g= 500 —2*40 -2*10 - 20 _0.76
500
letr , = 0.02
@ Pnx :1.4*1000 _ 962
Ag 145
Pnx = 9.6270.25%0.5 =1.85MN

0.65



E I
El =04—9% ... [ACI 318 — 2005
1+b

d
E, = 4750,/ fc' = 4750*+/24 = 23270.15Mpa
_12DL _1.2(600) _

b,
Pu 1068
*h3 * 3
I, - b*h” 05*0.25 _ 0.00065 m*
12
* *106 *
£l - 0.4*23270.15*10° *0.00065 _ 36MN.M2
1+0.67
2
p=PE ACI 318 — 2005
(KLu)
2 %
, =3'14—326= 22.18MN.
(1.0*4)
M1
Cm=0.6+ O.4(—j ............ ACI 318 — 2005
M2
Cm=1.... According to ACI 318 — 2005
d_ = cm >1.0 e ACI 318 — 2005
1-(Pu/0.75P,
! =1.097 >1

d =
™ 1-(1068 /0.75*22.18 *10°)



e, =15+0.03*h=15+0.03*250 = 22.5mm = 0.0225 m
ey=e_ . xd_ =0.0225*1.097 = 0.0247
ey  0.0247

— = 0.099
h 0.25

from
g- 250 —2*40-2*10-20
250

=0.52

letr , = 0.02

PPy _ 4 95+1000 _ 155
Ag 145

Pny

~13.52*0.25*0.5
- 0.65
Po=0.8*Ag *(0.85fc(l-rg)+rg=* fy)

Po =0.8*0.5*%0.25(0.85*24(1-0.02) + 0.02 *400) = 2.8MN
1 1 1 1

=2.6MN

Ph Pnx Pny Po
1 1 1 1

= +
Pn 185 26 2.8
Pn =1.76 MN

fPn> Pu

1.144 >1.068

AS=r1 *b*h

AS = 0.02 *500 * 250 = 2500

Use 8®20 with As =25.12 cm? > Aspeq =25 cm?

4.10.3Design of the Tie Reinfor cement
For ® 10 mm ties:

S <16 db (longitudonal bar diameter)....................... ACI -7.10.5.2
S <484t (tie bar diameter).
S < Least dimension.

S5<16 x2=32cm
S<48x1.0=48cm
S<25

Use ®10@ 25cm ties




4.10.4 long Column Detail:

10825
A1=138 10825
f’r 10 - i
{9 {7
i
L+
H10D25
S
o
I
{ (T
8820
]

Columns No.

(2)

Fig. (4-18). Long Column Details



“tire Fars

4.11 Design of | solated Footing (F1) :

T

e hailng Lty

4.11.1 Load Calculation :

Column Dimensions = 50*25 cm. :
Soil density = 18 Kg/cma3. o o

Allowable soil Pressure = 500 KN/mz2. Fig. (4-19). Isolated Footing Model
Assume footing to be about (50 cm) thick.

Footing weight = 1.2%(24%0.5) = 14.4 KN/m2.

Soil weight above the footing = 1.6 (0.5) x18 = 14.4 KN/m2.

Base Slab weight =1.2%0.10%x24 = 2.9 KN/m2.

P net = (14.4+14.4+2.9) = 31.7 KN/m2.

P net =31.7 (1.5*1.5-0.5*0.25) = 67.36 KN .

Pu =2106 + 67.36 = 1135.36 KN .

4.11.2 Determination of Footing Area

Qallowble net=500-0.5*18-5-0.5*24=474 KN/m?
Surface dead load=593 KN
Surface live load=195 KN

surface load  195+593
Qallowable net 474

Area of footing=1.50*1.50 m

1.2+¥593+1.6+195

— - 2
Q allowable= 15415 =455 KN/m

Areaof footing = 1.7 m°

Try 1.5* 1.5 m with area = 2.25m2 > Ao, = 1.66 m2




4.11.3 Determination the effective depth Of footing Based Shear Strength:
Assumeh=50cm ..... d=50-7-1=42cm

*Check for one way shear strength

In direction L=50 cm

Critical Section at %+d

2,4-9%,042-067m
2 2

VU=Q aIIowabIe*(% - (% n d)]* By
15
VU = 455* (=2~ 0.67) *L5 = 54.6KN

f.\/c=f.(%* fc *h, *d)

fVc= 0.75*%* 24 *1500* 420 = 385.8KN

f Vc =385.7KN >Vu =54.6KN
Safe

In direction L=25cm

Critical Section at %+d

a_ 4. 0'_225+ 0.42 = 0.545m

2

Foundation

Vu=0Q a||owab|e*(%—(§+d)j*s
15
Vu = 455 (- ~0.545) *1.5 = 140KN

f.\/c:f.(%*\/f_c’*bw*d)

fVc= 0.75*%* 24 *1500* 420 = 385.8KN

f Vc =385.7KN >Vu =140KN
Safe



*Check for two way shear action (punching)

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

fV, =f.%£1+bicJ\/fTbod
fv, =f —(b - ]rbd
fv, =f —\/7bd

Where:

_ Column Length (a) 50 _
© " Colum Width (b) 25

b, _ Perimeter of critical section taken at (d/2) from the loaded area

b, =2(d+a)+2(d +b) =2(50+ 42) + 2(25+ 42) = 318cm

as = 40 for interior column

fV, =f %[ubi}/ f.'b,d :0'—55*(1%)* 24 *3180* 420 =1635.8KN

f Ve —f — 2 T, bd—075 (40 OAZ)* 24 *3180* 420 = 2160.4KN
b /d 3.18

fV, =f —\l bd—0;5* 24*3180*420 =1635.8KN

f V. =1635.8KN ..... Control
VU, = 455*[ (1.5*1.5) - (0.5+0.42) *(0.25+ 0.42) |=743.3KN
f Vc=1635.8KN >Vu, = 743.3KN........ satisfied



4.11.4 Design for Bending M oment:

At section A-A

1010/
625
A
Tt
150
| 10814
62.5
10 10|
10 so0 s L 50 10
a0 150 10
Footing No. (1)
Fig.(4-20) Isolating Footing
P=1024 KN
Y
50 {50 50
0.4° 317 KN/m_ | 31.7 KNfm

Mu = 455* *1.5=54.6 KN.m

Mu =54.6KN.m for L=50 cm

0.525

Mu = 455* *1.5=94 KN.m

So Mu=94 KN.m

EEEEEEEEF R E SRS l-'l"-l't TEFEYIET Ty
455 KN/m
150

Fig.(4-21) Sructural system of Isolating Footing
(Section A-A)




Mn = 94 =104.5KN.m
0.9

G Mn_ 104.5x10°
bd?  1500x 420

. fy 400
0.85*fc  0.85*24

; :l 1- 1_2xm><Rn
m fy

L1 [1_\/1_2><19.6><O.39J:O.00098

=0.39MPa

19.6

T 196 400

ASp., =T *b*d =0.00098*150*42 =6.2 cm’
ASqyinage = 0.0018*b*h =0.0018*150*50 =13.5cm’
ASpeq = 6.2 < ASgyiyage =13.5cm’

Select 10f 14....AS,, yigeq = 15.4cm’ >13.5cm’.....ok

Select 10f 14....AS,, ;4 =15.4cm” >13.5¢cn7’.....0k

Check of strain:

A * fy=0.85* fc' *b*a
1540*400 =0.85*24*1500* a

a=20.13mm
X = a._ —20'13 =23.7mm
b, 0.85
_420-23.7

*0.003=0.05

S

e, = 0.005 > 0.005—> ok



4.11.5 Design of Development Length :

0.24fy 0.24*400
db=
Jte J24
Ld@yreq = 0.043 xfy xdb = 0.043 x400 x2 = 34.4cm
Ld@yreq = 34.4cm < Ld(1yreq=39.19cm=>control
Available L= 150-75-2*14=47 cm.
Available Ld = 47 cm > Ld(1)req=39.19cm

Design of lapsplice:

Ls=0.071*fy*db=0.071*400*14=398 mm
*

0.24fy db= 0.24*400

Je O

Ld(l)req= 2: 39.19Cm .

4.11.6 Check transfer of load at base of column:

f.Pn=f.(0.85fc'AQ)
f.Pn=0.65*[0.85*24*(400*400)]/1000 = 2121.6Kn
But Pu=1092 <f.Pn=2121.6Kn

.. Dowels are not required for load transfer.

But use the minimum reinforcement of dowels:

As .. =0.005* Ag =0.005*40*40 = 8cm’
Use the column bars as a dowels
Select 8020

ASy, e = 25CM° > Asp . = 8cm?



4.11.7 Isolated Footing Detail:

Y e e
I B4

oy

Footing No. (1)
A

Fig. (4-22). Isolating Footing Details

4.12 Design of combined footing :

Footing for the column C81 & C82 :

C103:40*40 ...... Pu=950 KN,

C104 : 40*40 ...... Pu =950 KN .

Footing weight = 1.2 x (24 x0.5) = 14.4KN/m2.

Soil weight above the footing = 1.6 x (0.5) x18 = 14.4 KN/m2.
Base Slab weight = 1.2 x0.10 x24 = 2.9 KN/m2.

P net = (14.4+14.4+2.9) = 31.7 KN/m2.

P net =31.7* (2*2 - 2*0.4*0.4) = 116.66KN .



4.12.1 Deter mination of the footing diminutions:

Allowable soil pressure = 500 KN/m2
Pu=950+950=1900KN

Pu=1900+116.66 = 2016.66Kn

Distance between the two columns is 45cm center to center
FR Positionat the center between the two coulumn

= X =0.88m from C81 center

= X =0.88m from C82center

FR 2016.66 2
LA = 4.0m
Aa S 500
- select Ag=2.0x2.0=4.0m" >4.0m’
S = 2016.66 =504.165Kn/m? <1.4*500 = 700KN / n?’.....OK

4.12.2 Deter mination of the foundation depth:

Selecth=50cm ....d =43 cm

Check for one way shear strength: For other direction

2,d-2%.043-063m
2 2

Vu =504.165*(1-0.63)*2.0 =373.1KN

f.\/c:f.(%* fo *b, *d)

f Vc= 0.75*%*@*2000*430 =526.64Kn

f Vc=526.64Kn >Vu =373.1KN
. Safe



Check for two way shear action (punching)

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

fv, =f %(nb%j\/fjbod
fV, =t (b/d jrbd
fV, =t —\/7bd

Whre:

_ Column Length (a) 40

€ Column Width (b) ~ 40

b, - Perimeter of critical section taken at (d/2) from the loaded area
b, =4*(40+40)=3.2m

a,=40 for interior column

f\, =f %(ubi}/ t'b.d =%*(1+%)* 24 *3200* 430 = 2527.9Kn

*
fV.=f. (b Id J\/ b,d = O P [4032'43j* 24 *3200*430 = 2264.55Kn

f\V =f. —\/ . bd —%* 24 *3200* 430 = 1685.24Kn
f V. =2527.9Kn ..... Control

Vu. = Pu-FR,

FR, =s,, *area of critical section

VU, =950 — [504.165* (0.4 +0.43)? | = 602.68KN

f Ve = 2527.9Kn > Vug = 602.68KN........ satisfied



4.12.3 Design for Bending M oment:
e Bottom reinforcement

504.165*0.68° * 2
Mu =

=213KN.m

Mn= ﬁ =236.7KN.m
0.9

qoMn_ 236.7x10°
bd?  1000x 4307

me_ Y _ 400 .46
0.85* fc _ 0.85%24

" :l(l_ 1_2xmenJ
m ‘\/ fy

r _ 1 1_\/1_M —0.0033
19.6 400

ASq.q =T *b*d =0.0033*100* 43 =14.19cn7’
ASqyipege = 0:0018*b*h = 0.0018*100*50 = 9cm?
- As=14.19cm?/m

=1.28Mpa

Select 13 f 14....ASpyoviges=19.89cm*>14.19cm’. ..ok

Tension = Compression

As* fy=0.85* fc*b*a
1989*400 =0.85*24*1000* a
a=39mm

e, = 430=39 40003
39

e, =0.03>0.005



4.12.4 Check transfer of load at base of column:

f.Pn=f.(0.85fc'Ag)

f.Pn=0.65*[0.85*24*(400*400)]/1000 = 2121.6KN
But Pu=950<f.Pn=2121.6KN

.. Dowels are not required for load transfer.
But use the minimum reinforcement of dowels:

As,;, =0.005* Ag =0.005*40*40 = 8cm’?
Use the column bars as a dowels
Select 6018

AS,, icea =15.3cm” > As, . =8cm’

4.12.5 Combined Footing Detail:

||||||||

Ul madkk v b a s A b R



4.13 Design of Strip Footing:

4.13.1 Load Calculation :

Weight of wall (D.L.) = (height) Thickness * 1m wide * y
D.L tota = 0.3*25*4*3*1=90 KN

Factored dead load =pu=1.4 * D.L=1.4*90=126 KN

Let h=20 cm

Effective depth = d=200-75-20=105 mm

4.13.2Bearing pressure:

Allowable soil pressure = 170 KN/m?2
Quattowble net =170-0.2*25=165 KN

4.13.3Deter mine the Footing Width:
DL 90

Fig (4-24) Strip Footing Model

Area of foundation = g = =0.55m
allowablesoil pressure net 165
Area of foundation = 1* b = 0.55 m P= 126 KN
Select b=60 cm - l
= v 126 o knim2
area of fondation 0.6*1 15 30 15
20
T Tt ITT]
210 KN

Fig.(4-25) Sructural system of strip Footing (Section A-A)




4.13.4Design of shear (one way shear):

Vu=1*(0.15-0.105)*210=9.45 KN
1

OV, = f E\/Tc’ b,d

DV, = 0.75*%\@*1*0.105 — 64.3KN

DV, >Vu =»ok

4.13.5Deter mine Reinfor cement for M oment Strength:

_ 210x0.152

Mu =2.4KN.m

= Mu=2.4 KN.m

-3
Mn _24/09x10° _

Kn = > = >
bd 1x0.105

oo fy 400 _
0.85% fc  0.85*24

, :l(l_ l_ZXmXRn)
m ‘\/ fy

r _ 1 1_\/1_M — 0.0006
19.6 400

ASqeq = I *b*d = 0.0006 *1000 *105 = 63mm?’
ASarinege = 0.0018*b* h = 0.0018 *1000 * 200 = 360mm?’
. As = 360mm?

# of bars :@ =24
154

19.6

3D14...AS, gy = 462Mmm? > 360mm°.....0k
space = % =33cm

select®14 @ 30cm
3d14



Select @14 @ 30 cm with As proy. = 4.62Cm2/m.

* Check of strain:

Tension = Compression
As* fy =0.85* fc*b*a
462 *400 = 0.85*24*1000 *a

a=9.05mm
x=i=%=1o,7mm
bl 0.85
e, = M*O.OOB =0.026
10.7
e, =0.026 >0.005 ... OK

4.13.6Design of Secondary Bottom Reinfor cement

Asnin for shrinkage & temperature
ASmin=0.0018 *b * h

Asmin= 0.0018 * 1000*200
As=462mm?

Select @14 @ 30 with As 0. = 4.62 mm2.

4.13.7Development length of main reinfor cement:

For @14 bars db=1.4 cm:




Ld = fy
2./ fc'
Ld = ﬂ1*1*1"‘1.4

224

Ld =57.15 >15cm
AvailableLd =15-7 =8cm < 57.15cm

1
Jic

So a standard hook of (25 cm ) must be used to provide Ld.

ab.g.d,

0.24* fy*1.4%0.7* =19.2¢cm

4.13.8Design of dowelsbars:

As Mingeg = 0.0012 * 1000 * 105= 126mm”

Use longitudinal shear wall bars

Use I 12@35cm

fy
Ld=—2—=abg.d
2,/ fc 9%

For f14 bars

Ld = ﬂ1*1"‘1*1.2

2424

Ld =48 >15cm

AvailableLd =30-7 =23cm < 48cm

0.24* fy*l.4*0.7*L =19.2cm

NS

So a standard hook of (25 cm ) must be used to provide Ld.



4.13.9 Strip Footing Detail

o g ki SO0 mie
il oy

- ;,_%_9. -

G N emes b

E14@30 L-90
T ] PR

section ( A-A )

Fig.(4-26)Strip Footing Details

15gm .04,

Compocied Selactad Fill




4.14 Design of Mat Footing:

4.14.1 Design of shear :

d=30-7.0-1=22cm

f Ve =0.75*%* fc'*bw *d

f Vc=0.75 *%*\/24 *1000 *220 =134 .7KN

Pu.. =122 15KN /m =122 .15x1 =122 .15KN
f Vc =134 .7KN > Pu =122 .15KN .......... .OK

4.14.2 Design of bending moment

By using the StaadPro.2007 software to analyze the foundation, the moment result is as

in the following chart:

ML [zl ]
kEMmdm
Lm 43 8
=1,3

A0 4GS
203
423
637
251

EEYE

213

E000EO00NENEEEN

B i

i)

r=Z285

L

-

Fig.(4.27) Moment in X-direction



Fig.(4.28) Moment in Y-direction

4.14.3 Design In X-directions:

h =30cm
d=30-7-1=22cm.
Fy = 400 Mpa.

fc' = 24 Mpa




Design of positive moment

+ve Mu, =285KN.m

Mn =4 _ 2% _ 316 7kNm
f 09
* 6
_Mn _316710° o h i
bd® 1000 *220
fy =196
" 0.85
* *
CoL( 2mRn 1 1_\/1_2 19.6%6.54 ) _ 1 1504
m 196 400

=r *b*d =0.0204 *100 * 22 = 44.88cm’
Shrlnkage & temperatur e =0.0018 *b*h = 0.0018 *100 * 30 = 5.4cm?
As = 44.88cm’.......... Control

* 2
Selectf 25@10cm = As = 110(? (%J — 49cm? > As,,, = 44.88cm’
Design of negative moment
—ve Mu = -21.9KN.m
Mn = MU _2L9 o akNm
f 09
* 6
Rn= M _ 28370° 4 505 ppa
bd? 1000 * 220
fy

m= =19.6
0.85
R 2mRn 1 1_\/ _2*19.6%0.502 | _ o 0o
m T196 400

As., =T *b*d =0.00127 *100 *47 = 5.969cm’
Svrinkage & temperatur e = 0.0018 *b*h =0.0018 *100 *30 = 5.4cm?
As =5.969cm’.......... Control
100 (p *1.22

Sectf12 @ 15cm = As = —
15 4

} =7.9cm? > As , =5.969cm’



4.14.4 Design In Y-directions:

Design of positive moment

+ve Mu =158 KN.m
—ve Mu = -151KN.m
~ Mu 158
T f 09
Ry = Mn 175.5*10°

b.d? 1000 * 220 2

m = fy =19
0.85 fc’

* *
c_L(y [ 2mRn)_ 1 1_\/1_2 19.6*3.62 | _ o,
m fy 19.6 400

As. =1 *b*d =0.01*100 *22 = 22cm?

req

Mn =175 .5KN.m

= 3.62 Mpa

Strinkage & temperatur e = 0.0018 *b*h = 0.0018 *100 *30 = 5.4cm?
As =22cm?.... Control
100 *(p *2.0°

Sect f 20 @10cm = As = — 2

=3l.4cm’ > As,, =22cm?
10

Design of negative moment

—ve Mu = -151 KN .m
Mno= MU L e kN m
f 0.9
* 6
Ry - M 167 7100 5 oe v
b.d 1000 * 220
m=-—Y___19 6
0.85 fc’
* *
oAy f_2zmRr | _ 1 1_\/_2 19 6*3.46 | _ o 05
m fy 19 .6 400
As o =T *b*d =0.0095 *100 *22 = 20.9 cm ?
Shrinkage &  temperatur e =0.0018 *b*h=0.0018 *100 *30 = 5.4cm ?
As = 20 .9cm ... Control
* 2
Sdect f 20 @ 10 cm = As :128 *(p j.O J=31.4cm2 > As o = 20 .9cm ?



4.15 Design of Stairs:

Fig.(4-29) stairslocation

4.15.1 Determination of Slab Thickness:

-L=0.4+3.6+0.4 =4.4m.

- hyeq = L/ 20.

-hreq = 440/ 20 = 22cm.

= Use h = 25cm.

-9 = tan™(195 / 360) = 28.4°
-Cos 8=0.88
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Fig.(4-30) Stairs Plan

> Thestairsat section (A-A) will be carried on the shear wall.

4.15.2 Load Calculations at section (A-A):

11.7 KN/mM> 2
(3~

=Y
04 m

3.6 m

0.4 m

Fig.(4-31) Structural system of stairs at section (A-A)



Dead L oad:

Horizontal Tiles =0.03*22*(0.33/0.30) = 0.725 KN/mZ.
Vertical Tiles = 0.03*22*(0.16/0.30) = 0.35 KN/ m?.
Horizontal mortar = 0.03*22 = 0.66 KN/ m®.
Vertical mortar = 0.03*22*(16/30) = 0.35 KN/ m?.
Plaster = (0.03*22)/ (Cos 28.4) = 0.75 KN/ m*.
Steps = (0.16/2) * 24.5=1.9 KN/ m*.
Slab = 0.25 *24.5/ Cos 28.4 =6.96 KN/ m?.

Total dead load = 0.725 + 0.35+ 0.66+ 0.35+ 0.75+ 1.9+6.96

=11.7 KN/ m%

Liveload:
Live load for stairs =5 KN/ m?.

Factored load

qu =1.2*11.7+ 1.6*5 = 22 KN/ m?.

For one meter Strip, qu =22 KN/ m.

Load on landing :-
Dead L oad:
= Tiles& Mortar =2 KN/m2
= Slab =0.3*25=6.25 KN/m2
= Plaster =0.03*22 = 0.66 KN/m2.
Total dead load =2 + 6.25 + 0.66
=8.91 KN/m2,

Liveload:

Live load for stairs =5 KN/ m.
Factored load

qu =1.2*9.66+ 1.6*5 = 18.7 KN/ m*.



For one meter Strip, qu = 18.7 KN/ m.

4.15.3 Design of Shear :

= Assume @ 12 for main reinforcement:-
So,d=25-2-0.6=22.4cm..
Taked= 22 cm

N il

I"'},.-- e

— = fﬂ-'-ﬁ m

Shear Diagram

04 m

l
FE:].E KM

Vu=53.1 KN.

f\Vc

_0.75*+/24*1100* 220

Fig.(4-32) Shear diagram of stairs at section (A-A)

fVC:fW_c’#

=148.2KN

6

Vu=53.1 KN < @.Vc=148.2 KN.

>>>>No shear Reinforcement isrequired. So the depth of the stair isOK.




4.15.4Design of Bending Moment :

The Following figure shows the Moment Envelope acting on the stair

87.1
\

3.6 m

23

3\ A Moment Diagram
il —

0.4 m

Fig.(4-33) Moment diagram of stairs at section (A-A)

Mu =87.1 KN.m.
Mnreq=Mu/0.9=87.1/0.9=96.77 KN.m.

d=22cm.
Mn
AR
* 6

R, =96L102=1.82MPa .

1100*220
Ny

0.85x fc’

400 196

m -=———=
0.85x0.24



* *
A P L L \/1—M — 0.00477.
T f, | 196 400

As req = 0.00477*1100%220 = 1154.34 mm*

Asmin= \/_(b )(d)>—(bw)(d)

4(fy) fy
24 1.4
As min = 1a00) (1100)(220) > - - (1100)(220)

Asmin=741 <« 847

# of bars =1154.34/113=10.2
Use 10 12 @ 10 cm.
As provided=1243 > ASTEQ.....coverervernnnnnnn. OK.

Check for strain:

Tension = Compression
A * fy=0.85*fc' *b*a
1243*400 =0.85*24*110*a
a=22.16mm
x=2 =228 o6 1rm
b, 0.85
~220-26.1
* 26.1

e, =0.0222 > 0.005—— ok

*0.003

4.15.4.1 Development length of the bars:

f,
24/ f ¢

L, = xa xbxgxd,

L, = i?g x1x1x1x1.2 =48.99cm

2+/24




Lq available > Lgreq=48.99

4.15.4.2 Secondary reinforcement:

ASqyinage = 0.0018x bx h =0.0018x100x 25 = 4.5cn?’
Use @10 @ 15cm

4.15.5 Stairs at section (A-A) Details:-

R A |z
S EE R B

iy Fowm § 105
LSBT Lo Froy
fa=e i 0F
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_'7.-" asfHtd_
I Tl e hrﬁj'p!:’ 'L.!"'f._..,--""
i, S L ETHEIL f—mbr
it L= kS
SIEBED i TAE f-""'"

15—

EECTION (4—-4)

Fig.(4-34) Sairsat section (A-A) details



4.16 Design of One-way solid slab (stair slab):

Check if its one way
Ly 6.28

——=2.09> 2.0 ....0ne way

Lx 3 | T twraman |-am Ll
HEH jejaes) L-bm .,‘_“3
4.16.1 Deter mination of thickness and load 3l
calculation: 18 25
,"E::. .|_r_.|__
=L=@=15cm - E;
20 20 i

Select h=15cm

L oad Calculation
D.ead Load :
tile=0.03*23 = 0.69KN / m?
slab =25*0.15=3.75KN /m?
morter = 0.02*22 = 0.44KN / m®
sand =0.12*16 =1.12KN / m?
plastering = 0.03* 22 = 0.66KN / m®
load of tank =10 KN/m?
DL =0.69+3.75+0.44+1.12+0.66 +10 = 16.66 KN / m?
snow load = 1KN / m?
qu=1.2*16.66+1.6*1.0 = 21.6KN/m®
qu*L2 21.6*3?
8 8

Fig (4- 35) Two Way Solid Slab

Mu = 24.3KN.m

4.16.2Design for positive moment:

d=15-3-1=11cm.
Mn:w:@: 27KN.m
09 0.9
Mn 27

= 1000)L10) _ ~

= od? 23Mpa



fy 400

m = - = =19.6
0.85* fc  0.85*24
1 2mRn
p=—(@-1- )
m fy
0= 1 a - \/1_ 2(19.6)(2.23) = 0.006
19.6 400

Areq =p *b *d =0.006* 100 *110= 660 mmz/m
ASqyiege = 0:0018x bx h = 0.0018*1000*150 = 270mm? /m
_14*b*d _1.4*1000*110

As =385 mm*/m
Fy 400
Not Less than
0.25*,/fc'*b*d * * *
As. - c _ 0.25*4/24*1000*110 _ 337 mt / m
‘ Fy 400
As> As ..

select f 12@15cm= As=678 mm’/m ....OK

Check for Strain:

Tension =Compression
A *fy=0.85*fc' *b*a
678*400 =0.85*24*1000* a
a=13.3mm
x=2 = 133 _ 15.6mm
b, 0.85
110-15.6
e, =—— —
15.6
e, =0.018>0.005 ........ ok

*0.003



4.16.3 Shrinkage & Temperature Reinforcement in top layer:

As=0.0018*b*h
As=0.0018*1000*150 = 270mm* / m
Sdect f 12@ 20cm=> AS,, ,ieq = 565MM* /M ........ OK

4.17 Design of Shear wall:

4.17.1 Calculation of loads:

W Ground Floor = Weight of slab + Weight of stairs + 0.5* (Weight of upper columns
&walls ) = 1478.3 KN

W Eirs Floor = Weight of slab + Weight of stairs + 0.5* (Weight of upper columns
&walls + Weight of lower columns & walls ) =1300 KN

W second Floor = Weight of slab + Weight of stairs +( . Weight of lower columns & walls
) =1212.7 KN

Wrota =W Ground + W First + W second= 3991

| will take part number 2 which have area about =2450 m?

4.17.2 Calculation of shear forceon " shear walls”:

From Uniform Building Code 1997(UBC), the total design base shear in a given direction
shall be determine from the following formula :

Cv.l
V=" W...... Eq.30-4
RT (Eq )



The total design base shear need not exceed the following:

W (Eq.30-5)

The total design base shear shall not be less than the following:

V =0.11CalW...ooo........ (Eq.30-5)

hn=Hpguiiding =12m

Where:

Z = seismic zone factor as given in Table 16-1 and its equals 0.30 .

R = numerical coefficient representative of the inherent over strength and global ductility
capacity of lateral force resisting systems, as set forth in Table 16-N or

16-P and its equals 5.50.

| = importance factor given in Table 16-K and its equals 1.00 .

Ca = seismic coefficient, as set forth in Table 16-Q and its equals 0.24 .

Ct = numerical coefficient given in Section 1630.2.2 and its equals 0.0488 .

Cv = seismic coefficient, as set forth in Table 16-R and its equals 0.24 .

hi, hn, hx = height in feet (m) above the base to Level i, n or X, respectively.

Eq...30-8 (UBO)T=C,(h.”

T =0.0488*(12)"* =0.315

* *
V1=CV IW= 0.45*1 *W =0.26*W
R*T 5.5*0.315
Not Exceed
* * * *
v, = 2.5*Ca*| W= 2.5*%0.33 1*W _ 0.15*W
R 55

And Not Less than
V, =0.11*Ca*| *W =0.11*0.33*1*W = 0.0363*W

© V=015*W............. Control
Ft=0.07 x T xV =0.07 x 0.315x 1071 = 23.6 kN

FX:(V_nFt) Wx hx
D.(w*h)
i=0
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4.17.3 Shear Wall Design Parameters:

Fc =24 MPa

Fy =400 MPa.

h=30 cm. Shear wall thickness.
Lw=16.2 m (shear wall width)
Hw=12 m ( Stories height)

4.17.4 Design of the Horizontal Reinfor cement:

Vu =520 KN

fc'=24 Mpa

Fy =400 Mpa

Shear wall thickness(t) =30cm
Shear wall width(L,)=5m
Shear wall height(h,)=12m

d=0.8*Lw=0.8*5 =4 m.

Determination of effective depth (d)

According to (ACI 318-2008 11.9.4) For design for horizontal shear forces in plane of
wall, d shall be taken equal to 0.8Lw , where Lw is the wall length.
d =0.8 *5.0 =4 m

Calculating of shear reinforcement

Vu =520KN
n =\ﬂ =@ =693.3KN
f 0.75
1 1
Vc:g* fc' *h*d

Vc= %* 24*0.3*5=1225KN

Vs=Vn-Vc=693.3-1225=-531.7



ﬂ_ Vs —~531.7*10°
S Fy*d 400*5000
Not Less than

% =0.0025*h =0.0025*300 = 0.75mm

= negative

Sdlect f 10 = Av=2*79 =158mm*

&:0.75: S:@:210mm
S 0.75

Sdect S=20cm
oo Use @10@ 20cm

v According to (ACI 318-2008 11.9.9.3) Spacing of horizontal shear reinforcement
shall not exceed the smallest of Lw /5, 3h, and 18 in., where Lw is the overall length
of the wall. So

:M:%:IOOCm

S, =3*h=3*30=90cm
S.x =18%2.51=45.2cm
Select S=20 cm

4.17.5 Design of vertical shear reinfor cement:

Avn=| 0.0025+ 0.5 2.5 MW [ A% | |« gxp,
Lw S*h

hw_12_, 4 05

Lw 5

= Avn=0.0025*S*h
Sdlect f 10@ 20cm

Check Smax.
Soax. = Lw_5000 167cm
-3 3

S, =3*h=3%30=90cm
S, =18*2.51=452cm

Sdect S=20 cm
Usef10@ 20cm



4.17.6 Design of moment:

Design of heavy loaded shear wall
Mu = 2480 KN.m
SW_o 5 g
45 45
Cw=C-0.1*Lw
Cw=3.6-0.1*1.1=3.49m

= CWeaeh boundary = % =1.745m

eacl

Select Cw=1.745cm > 60cm

As\/=L—W*Avn
S

Asv = i*1.58 = 26.4cm’
0.3

z Asv* Fy

Lw 2+0.85*BL* fc*Lw*h

z_ 26400* 400 o
Lw 2+ 0.85*0.85* 24 *5000* 300

203

Mu=0.9*0.5* Asv* Fy* Lw*(l—ij
Lw

Mu =0.9*0.5*0.0264*400*5* (1-0.203) =1.894MN.m

MUpes, = 2480 —1894 = 586KN.m
Mn = w = @ =651.1KN.m
f 0.9
* 6
As,. - Mn _ 651.1*10 Y "
9~ Fy*(Lw—Cw) 400* (5000 —1745)
As,, =500mm?

Select 2f 14— —— As=616mm’
ASy; iges = 616mm* > As, . =500mm’



4.18 Design of steel
4.18.1 Load calculation

1-Dead load: (for 1 m)

Load on praline :
1-load of corregated sheet = 0.15 KN/m?= 0.15*1=0.15 KN/m
2- dead load of praline =0.25 KN/m
3-dead load of istalation =0.1 KN/m
Truss dead load =1.9 KN/m
=>total dead load =2.4 KN/m=50 psf

2-Snow load:
gs=SxC
S:basic value of snow load light of region over the sea level

C: reduction factor to consider the slope

3-Wind load calculations:

Design wind pressures for buildings and structures shall be determined for any height in
accordance with the following formula:
P=Ce*Cq*gs*Ilw

Where:

Ce =combined height, exposure and gust factor coefficient as given in Table 16-G.

Cq =pressure coefficient for the structure or portion of structure under consideration as
given in Table 16-H.

Iw =importance factor as set forth in Table 16-K.

P =design wind pressure.

gs =wind stagnation pressure at the standard height of 33 feet) 10.0 m (as set forth in
Table 16-F.

From table 16-G in the UBC, the value of Ce for Exposure C depends on the floor height
and its value for each floor is shown in the calculation table below .
Cg=16...fromtable 16— H in UBC

lw=1.0
gs :from table 16-F, and by assume the wind velocity equal to 70 Km/h

Factored load

q, =1.2D, +1.6S



4.18.2 Design Values for praline:

Vu,,, =13.9kip

-yielding limit state :

f Tn>Tu

fxfyxA g, = Tu
0.9x36x A, >13.9kip

= A, =0.43in°

-Stifness limite state:

?LS300

=r=0.3
Salect —>tub68><4><%

Ag=05> Ag,,, =0.43in*
r=269>r, =03

4.18.3 Design of Truss:

Load on truss
e Snowload (S)
e Roofing load ( Dr)
e Truss dead load ( Dt)

Maximum internal forces on truss member from sap programe:
e Diagonal members Td =61kip

e Vertical members Fv=237kip
e Top members F,, =131kip

e Bottom members Fg ., =122kip



4.18.3.1 Design Of the diagonal member :

v Yielding limit state
f.Fy.Ag>Tu

0.9x36x Ag > 61
= Ag,, =1.88in’

v' Stiffness limit state

L£300
;

=r=0.433
Salect — tube 3x 2><%

Ag =209 > Ag,, =1.88in’
r=1.03>r, =0433

4.18.3.2 Design of vertical members:

e After the analyses of the truss, the maximum force that acts on the vertical
members is the force which acts on the member above the support which equal
to=» Fv=37kip

This member will be design using tube section, and will be consider as a column since it
resist a compression force.

Assume...&:loo

r
= FCritical = 22ks
f 'FCriticaI 'Agreq. 2 PU
5 8l
0.85x 22
AQ,o >1.97in?

Ag rec.

= Sdect...tube3x Zx%

Ag = 2.09in’

r,=r,=r=103

kx=ky=k=1.0
L

- k. =37.5

r



Check local plate buckling
JELL AT

t 025
|, =22.4...from.table6.16.2
-1 <,

>>> No local plate buckling
_kL | Fy

© r \p’E

.= 37.51/2L =0.421
3.14° x 29000

=1,<15

.. Short —column

F_ . = (0.658)' x Fy

Feriey = (0.658)%4% x 36 = 33.426ks

f.F .. .Ag=0.85x33.426x2.09 =59.4kip

critical

~559.4> Pu=37kip

4.18.3.3 Design of Top and Bottom members:

TBottom = 131kip
PTop = 122kip
kx=ky=1.0

Design of Top member
e The top member will be design using tube profile.
e The top member is considered as compression member since it resist a
compression force.

Assume..&:loo
r

= Foriticar = 22ksl
f 'FCritical 'Agreq 2 PU
0.85x 22x Ag,q, >131

—> AQyq, 2 7iN°
SAlect...tube 7x4x§

Ag =7.33in,rx=ry =2.45



Check local plate buckling

=101 % _113
3.147 x 29000

=1,<15
.. Short — column

I:critical = (0658)| ¢ x Fy
Fenn = (0.658)™* x36 = 21.1ks

f.F-Ag=0.85x21.1x 7.33 =131.5kip
—>131.5> Pu=131kip

4.18.3.4 Design of bottom member:
tube 6x4x£
4

Ag = 4.59in°
rx=ry=2.19

Yielding limit state

f Tn=f .Fy.Ag
f Tn=0.9x36x4.59 =148.7kip
f Tn=148.7kip > Tu=122kip

Stiffness limit state

%3300

L
Meg = —==0.36
300

rProfile = 219 > rreq. = 036

From design programe thefollowing result obtain :
Praline: tube200*100*10 mm
diagonal member : tube 60*40*4 mm
vertical members: tube60*40*4 mm
bottom member: tube 140*80*8 mm
top member: tube 160*80*8 mm
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TABLE 9.5(a)—MINIMUM THICKNESS OF
NONPRESTRESSED BEAMS OR ONE-WAY SLABS
UNLESS DEFLECTIONS ARE CALCULATED

Minimum thickness, h

Simply Oneend | Both ends .
supported | continuous | continuous | Cantilever

Members not supporting or attached to partitions or
other construction likely to be damaged by large
Member | deflections.

Solid one-
way slabs £/20 £124 £/28 £M10

Beams or
ribbed one-
way slabs £M6 £N18.5 £r21 L/8

Notes:
Values given shall be used directly for members with normalweight concrete
(density w, = 2320 kg/m?) and Grade 420 reinforcement. For other condi-

tions. the values shall be modified as follows:

a) For structural lightweight concrete having unit density, w,, in the range
1440-1920 kg/m?, the values shall be multiplied by (1.65 - 0.503
less than 1.09.

b} For f,, other than 420 MPa, the values shall be multiplied by (0.4 + 1,/700).

w, ) but not

Table(4-1) MINIMUM THICKNESS OF NONPRESTRESSED BEAMS OR ONE-WAY
SLABS UNLESS DEFLECTIONS ARE CALCULATED

TABLE 3.5(b) — MAXIMUM PERMISSIBLE COMPUTED DEFLECTIONS

Type of rember Diesliast-ticn by b crareidined Defection Hnmslbon

Flad racls mol supporling o allschad 1 non- Irredisrle dalleckon due & e load L ;
siruciunad plernants ety 1o bo damoged by £
larpe deflections
Flears nat supporting or atlachsd 1o ninstnis- | Immadiate dafiscion dus 1o live load L
tural elamants likaly to ba damaged tn, larps /360
deflections
Reatl ar fioor construction suppartng o Thiat part af the total deflection sccurring afier
aftackhesd to nonstructursl alements thely iobe | abachment of rorstruchural efemems (sum of AR’
damagsd by large dellections ihe loang-term dellaction due 10-all sslaired

Iodscts. and e immediate dellecSon due 1o any
Foal ar Mear conatruction 8 upporting of |
sitechael b reneiruetural slsments fal ksl bo | Addonal v loed) t2400
bais s by laroe defisclions

* Limit nat intondad 1o sadsguand aganal pending. Pondieg shaukd be chacked by suitable cavantions. of defiscion, meluding sk defiecton due W ponde
walel, and consenng kbagaem ehiects of il susfamad Ko da, cambs consrucBion ohemnoes, aml refabBily of proyiaes Tor dorage:

P Long-tepm datiecton ahal be detarmmed in aoconiance wih @ S28ee 0543, bul may be rediuced by moun ol delection calsulaied % aoour before alleth-
mant ol rosgineciunl damanis This arecur] sl be delarninad on Beain ol acoapled srgmsening data relating 1o lime-delecion chamcsislion ol memberg am-
Taar b e Bding) condaiers

¥ Limin iy D soeisesdad i ackipaate meanrms o lken o provent damage 1o wpporied or atisched slemanta

& Lt WIla_id F-g“ap Thar kdermnes pronidad for nonstructunl semants. Lim may beexceoded # comber 1 provided o that tokal dofecson mnus camber
g rot sacowd §mi

Table (4-2): MAXIMUM PERMISSIBLE COMPUTED DEFLECTIONS



(V) A2 dsa

3 gall &yl gl
(1) ;
16.000 ST 35 il sy
16.400 () ekl Ja

18.000 — 15.000

(dsede y2) Gaubll AS

13.900 (D sere 52 ) gomall yaall JuS (e &l aclill A< I
15.900 ( ) ol sl pl e il aclill QIS )
12.400 (dsea e ¢4 ) sl paadl HuS (e &l (il BlS )l
14.500 ( ¢4l ) (5 ual) jaall s e il aAl IS )
12.900 (D se2e pe ¢ dauae) ol jaall Jul e &l pSal) B8l
14.600 (D go2e ¢ Baure) small jaall Jul e &l cpial) B8l
12.900 (kﬂyi«a‘),)s: c@»dﬂ:}@}s) Ll ?LSJS\
(Debods>
CilaBad) g el S Aall Jlaal)
Jaxdll ( )
/
Gy b Ly oyl apen gl g J bl
1.400 2.000 | F—thdlgasillca,e Al ga il
Al ey Joall oyt Gl cld 2yl
. sl
1.800 2.000 O gall 5 (2Ll
Gladtal
1.800 2.000
il Aleld g A alall clelall
Al eliy il g aalwall
il 535z slossall 5 a yail
- 4.000 - - - -
Gl jaall 5 (gl sl 5 LK
Al e aelie | Al Gl cldl a8 8l
3.600 5.000




S|l B IR E|Blo|lol~v|o|oa|s|w| |k | el Cldladl)
&JJM‘JQ\:I&\

Ay jlazal) cillaladialf A o

BaacY) g jsi

Galid) (sal) duad

AL Gdatl

L_,Ahh‘i\ M\

el i il Jsas (- )

Ladia aludi ae g0 ) ey Jgaal) Caatia (8 peaV1 aa sl
) e sl ald oo ge (A jady Jeaadl AT 8 el sl




	الصفحات الاولى.pdf
	مشروعنا الفصل الاول.pdf
	مشروعنا الفصل الثاني.pdf
	مشروعنا الفصل الثالت.pdf
	الفصل الرابع اخر شي معدل.pdf
	الفصل الخامس النتائج والتوصيات.pdf
	الفصل السادس.pdf
	الجدول الزمني_مدقق.pdf

