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Project Abstraci
Objective of the project can be summarized in the structural
design of all structural clements contained in the project, slabs. beams,
columns and foundations. walls and other structural elements.

The idea of this project is the structural design of new
building in Palestine polvtechnic university . which includes many
departments: classes labatory | cafeteriag » stadium |, we _.. ete . The
project will include the construction design with all details necessary for
the building which consists of four floors,

The architectural design of the project based on multiple steric
blocs distribyted consistently in terms of acsthetic and functional

purposes, as well as it has been designed in the form of distributing
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blocks that provide comfort, ease and speed of access for users. The
importance of the project can be observed m the variety of the structural

elements of the building such as slaps. beams, columns, foundation. .. etc.

The project - God willing - will be designed using ACI code and
we will use some of programs of structural design such as Autocad2010,
Oftice2007, Safe, Etabs, Atir...ctc. And we will use the ACI code to
determine the loads, and we will refer to several references and
graduation projects [or data and design calculations. So the project will
include detailed structural study, analysis of the structural elements,
expecled and calculated loads, the structural design of the elements

required and the preparation of construction plans

After designing this project and the work of what has been said is
expected to conclude a number of results and projections is to link the
information that has been studied in the courses different. and the
analysis and design of all structural elements and the statement of the
mpact of each of the elements on the other, and then the work of

structural plans of the Executive are Full and detailed for cach.

God grants succes
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Ac = urea of concrete section resisting shear transfer

Ax=area of nom-prestressed tension reinforcement

A, =area of non-presiressed compression reinforcement.

Ag = gross area of section

Ay —area of shear reinforcement within a distance (8).

AL = area of one leg of a closed stirrup resisting tension within a (8).

b= width of compression {ace of member

bw = web width, or diameter of circular section.

Ce= compression resultant of concrete section.

C, = compression resultant of compression stezl

DL = dead loads.

d = distance from cxtreme compression fiber to centroid of tension

remforcement.

E¢ = modulus of elasticity of concrete,

f, = compression strepgth of concrete

fy = specified vicld sirength of non-prestressed reinforcement.

h = overall thickness of member.

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

LL = live loads.

M = bending momen.

Mu = factored moment at section.




*  Mn ~ nominal moment.

® §= Spacing of shear in direction paralle! to longitudinal reinforcement.
* V¢ =nominal shear strength provided by cancrete.

¢  Va —nominal shear stress.

* Vs=nominal shear sirength provided by shear reinforcement.

= Vo~ factored shear force at section

*  We=weight of concrete,

¢ W =wudth of beam or rib.

o  Wu = factored load per unit arca.

= @ =strength reduction factor

* £, = compression strain of concrate = (). 003.
& E, =slrain of tension steal,

® &= strain of compression sicel

* p —raiio of steel area .
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Chapter 4

Structural Analysis & Design

4-1 Introduction.

4-2 factored load.

4-3 Slahs thickness caleulation
4-4 load calculations.

4-5 design of topping,

46 design of rib (GF-R12),

4-7 design of beam (GF-B3)




(4. NIntroduction:-

Concrete is the only major building material that can be delivered to the job site in a plastie
state. This umigue quality makes concrete desirable as a building material because it can be
molded to virtually any form or shape.

Concrete used in most construction work is reinforeed with steel. When concrete structure
members must resist extreme tensile stresses, steel supplies the necessary strength. Steel is
embedded 1n the concrete in the form of a mesh. or roughened or twisted bars. A bond forms
between the steel and the concrete, and stresses can be transfarred bebween hoth components,

In this project, all of design caleulation for all structural members would be made upon the
structural system which was chosen in the previous chapter,

So. in this project, there are one type of slab “one way ribhed slab™.. They would be analyzed
and designed by using finite element method of design, with aid of a computer program called
"ATIR- Soft ware " to find the internal forces, deflections and moments for nibbed <lahs , and then
handle calculation would be made 1o find the required steel for ull members.

The design strength provided by a member, its connections to other members. and ils cross —
sections in terms of llexure, and load. shear, and torsion is taken as the nominal strength
calculated in accordance with the requirements and assumptions of ACI-318-08code.

To




{4 .2) Factored lnads:

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

members, 1s determined as follows:
gu=1.2000+16L1

(4.3) Slabs thickness calculation:

12 40 < s

|—-L-=|.—-—- = R —————_

“Bf CICIC DL._

Figure (4-1): Ground Floor Slab.

{(4.3.1) Determination of Thickness for One Way Ribhed Slab:

According to ACI-Code-318-08, the minimum thickness of nonprestressedbeams or
one way siabs unless deflections are computed as follow:

The maximum span length for one end continuous (for ribs);
huin Tor one-end continuous = L/18.5=6.3 /18.5=0. 34m =34cm
Mote: We solved this deflection by reimforecement.
The maxmmum span length for both end continuous (for ribs);
i for both-end continuous = L/21
=425721 =0 _20m=20cm
Select Slab thickness b= 3S¢m with block 27 cm & Topping 8em

765 ¢




(4.4)Load Calculations:

{4.4.1) One way ribbed slab;

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

calculated as follows:

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

d e B T e i e w

Fig. (4-2) One way rib slab

Table (4 - 1) Caleulation of the total dead load for one way rib slab.

No. | Partsof Rib Calculation
e Rib 0.12%25*0,27= 0.81 KN/m
2 Top Slab ILIIH*IE*{I.:“@- =_1[MEN|" m.
3 Plaster D.0Z2*0.52%22 = 0.2288KN/m.
4 Block 1.4%9%0.27 = 0.972 KN/m
'_5_ Sand Fill _ D71 6%0.52=0.5824 KN/m
i_ﬁ | "I:ile 0.03*23*0.52 0.3588 KN/m
7 | Mortar 02%22%0.32=0.2288KN/m.
8 partition 2.30¢0.52 =1.196 KN/m __ul
54168 KN/m

Nomnal Total Dead load = 54168 KN/m of rib
Nominal Total live load =2, 6 EN/m of rib
qu=12%5.4168 + 2.6%1.6 = 10,66 KN/m

Y




(4.5)Design of Topping:

Dead load of topping

Tiles .03%23 = 0.69 KN/m*

Mortar 0.02%22 =044 KN/m’
Sand 0.07%16 =1 12KN/m’

Topping 0.08425=2  KN/m®
Partitions 1.00 *2.30= 230 KN/m®

Dead Load = 6.55 KN/m®, (lor Stores)

Live Load = S KN/m® (for Storcs)

W,=12DL+ 16LL
=1.2%655+16*5=1586 KN/m". (Total Factored Load)
W, = 1586+ 047
12 12
My, = 0.55= 042 » V27 + 1000 + 80%/6 = 1.28 KN.m
@My, =1.2BKN.m > M, =0.2114 KN.m
No structural reinforcement is needed

M, = = 0.2114 KN.m

For the shrinkage and temperature reinforcement ;-
p = 00018
A;= p+b+h=00018=1000+80 = 144 mmZ.

OF@BR0 =214 5 5 grasing(S)=—— 0.347m = 347 mm.
T 288

280 2810,

<380 I:F}u- 25 CL. = 38{] {FI

=380 * (3 )_2.5% 20 = 380 = ( 222,
o S
=380 % (29 355 aag < g * ¢ 280
380 I_m]l 25*20<380 {m}

=330 mm. =380mm.
<3*h=3"80=240mm........_ controlled
< 450 mm

~Use ®8 @ 20 Cm C/C in both dirccetions.




Reinforcement Steel

Section :-

b=12em
h=35cm

(4.6) Design of Rib (GF-R1)

Material :-
comeorete  B30O0

Fe'=27N/mm’

bf=52 cm

THE=8 em

fig 4.3 (System

[y = 420 N'mm?®

: Tib geometry)

3 4 -]
1 = 3 4
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fig 4.4 : (Dead load of rib)
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fig 4.5 : (Live load of rib)

Live load - Sarvice .
: : 244 |
] - - pd | 1150 2,60
- i . ] L4 ] ¥ ¢ A o J i ¥
| % 425 375 T
, |80 [ 250
¥ | ¥ ¥
a7 53 i

fig 4.6 : (Moment /

shear enveloped “factored™ of rib )

Moments: spans 1to L
| 39,4
- e
-158 A58 ”-ﬂ’.a a5 / "*.
'!I.Eg’j.-]'.z T, T8 BB . % 84 p_m |
: N . f*""_ 08— :
085088 .ufﬁn’ S Y Y
334 FEa=Agy 72 d?_J‘jl S—p, a1\ 78
i 14.1 :
36.2
|12 18 | 212 212 | 188 188 | 21 189 |19 24 a8 T 28
' . | T T t - -




fig 4.7 : (loading of rib)

_Resctions
Factored
k+ HH +H HH i — H
DeadR er 26.78 2549 2ra7 154 4131 16.74
LiveR 585 18.23 16.81 2043 19,26 el 11.08
MaxR 1255 450 443 4T B 28.65 69,18 278
| Min R 514 33.08 a1.28 34.54 21.88 dT & 18,38
Sarvica
DeadR 4558 2232 .24 228 1647 1444 13.85
LiveR 465 11.0% 1.8 1277 1203 17.38 B.54
Max R 934 1. 33 J9.87 28.2 8182 0.8
MinR 481 2626 2487 ars .M 28.36 1273
(4.6.1) Design of Dexure of rib (GEF-R1)=-

(4.0.1.1) Design of Negative moment of rib (GF-R1):

1) Maximum negative moment at support (6) Mu H =2m 8 KN.m.

Mn=Mu/th=288/0932KNm

F 420

e =1 — I 1"'
0BS5S fo  D.B5#27 7
My _ 2881072

K =272 MPa

= bed? 024 (D313)2 >

pp(1— f1-FEamy

N Iy
-ty [ o) oo
_E(l "-.|1 = ) 0.0069.

— A, =p * b, *d=0.0069* 120 *313 = 260 mm"

fe 7
ASmin = :‘I{T*bw*d = %*bw w0 i AACI-T0S.1)
= V27, 120+313 > 2%, 120« 313
44420 B 7L
= 1252 mm*<260mm° ............ Larger value is control.

—*ASumis = 125.2 mm*< As,, = 260mm”

& As =260mm°

2 P14=308mm™> As.. = 168, Tmm’ OK
+ Use2 @14




—+ Check for strain:- (£, = 0.005)
Tension = Compression
Afy =085% [ *b*n
314.16%420=085*27* 120 %3
a=48mm.

a 704 = c 5
¢am=rn =56.37mm * Note: [ =27 MPa< 28 MPa—s £, — 0.85

= E * 0,003

_ 3135637
HOS

*0.003=0.013> 0.005 =~ =09 0K

2) Negative Moment at suppot {4 ) Mu "= 9.8KN.m.

Mn=Mu/d=9809-109KN.m

0.H: |1|r[_. 1]551'2?

=ta = 3BT\ 926 MPa

" bedi D124 (n313)2

ﬂ'__iﬁ-_ 1— Erﬁ;’nrrri}

¥
o 21_9‘?5?1&3- -
1- 1{1 = ) 0.00225
—A, = p*b,*d=0.00225 %120 *313 = 84.5 mm".

[t

ASppn = wh, +xd = —-b,, ed _..........(ACI-10.51)

Ly

_ =7 _'1
—4”“*12[} *313 = #12!'] 313

=1252 mm"~ "84 Smm’” . .. Larger value is control.
—As 0= 1252 mm® \’Airt,_'._ﬂ‘q- 5mm’,
4~ As= 157 mm”
2®10=157 mm’> As 1252 mm*, OK. *Note: Apyg — 78.5 mm’,
o Use 2 €16




(4..6:1.2) Design of Positive moment of rib (GF-R1)

d = depth - cover — diameter of stirrups — (diameter of bar/ 2)
=350-20 -8 - 2= 313 mm

—»Mmax= 362 KN.m

—+by = 520 mm.

i e )

[

=0.85 = 27 » 0.52 + 0.08 » [0.313 . “':E) v 10° = 23757 KN.m

My =09 *23757=2138 KN m
M, =213 8 KN.m > M, o= 36.2 KN .

- Design as rectangular section.

1) Maximum positive moment span 1) Mu™ =7.4 KN.m
Mn=Mu/$p=74/09=82 KN.mn.
fy _ a0

C0BSf, 0.8527 18.3
= My Rdedgtt
K, T Bedt Bod T 0..16 MPa

:i L _Z-Hﬂem
p=— fl o

1 244,160 18,3
0 (1 1.{1 =0 U.000382.

<Ay =p *be *d =0.000382 * 520 *313 = 6222 mm*

.
Ife
.!151-";':1 = ‘.._""Uy-j*ﬁw:{i = %tf)w*d vl {‘.\Lc]_Iﬂﬁ_“
— -‘I’z_-: L - ﬁ-
Sz 1204313 > —=140»363
=1252 mm <1161 7mm? ... Larger value is control,

= ASpi = 125.2mm™> Ag, . = 6222 mm”

5 As=1252 mm’

2®10 =175 mm™ As,, = 125.2 mm®. OK.
~ Use2 @10

"Note; .rq.m]_g. = T35 ]]'I]TI!




——_I

— Check for strain:- (£, = 0.005)

| Tension = Compression
I AT =085* . *h*a
I75% 20=085%27+*520*a
n=55mm.
c= i_ ;;; ~ 6,5 mm * Note: £/ = 24 MPa< 28 MPa— £, = 0.85

d- =
£, = T‘* 0.003

=320 4 0.014 = 0.097 > 0.005 =09 OK
2) Positive moment span (4) Mu ™ 14.1 KN.m.
Mn=Mu/d=14,1/09= 1567 KN.m,

| m=—D_ =40 _ g3

DHS [ DHS2T

My  1567-107°
bed? 0,52+ (0.313)F

| 2R el
=== fl —Tn}

B L e N e
ma(l Ji— e 000073

=03 MPa

| V=
i

—A;=p* by *d=0.00073 * 520 *313 = 120 mm

I
= 1.4 -
ASmin= s vbued = Tebysd o (ACEI0S)
= VB L 1405363 = 22 .140 363
dwd 20 420
=125.12 mm*< 116.17mm’ ... ... ... ... Larger value is control
—+ Aigin = 125.2mm™> Ao =120 mm’.
~As=1252 mm’
2010=157 mm™> Aseq 1252 mm*, OK *Note: Agyg — 78.5 mm’,

to




— Check for strain:- (g, = 0.005)
Tension = Compression
Ay —0B5* L *b*a

I57*420=085 %27 #5200 * g

2= 5.5 mm.
€= = =65mm * Note: ff' =24 MPa< 28 MPa— f, = 0.85
] w il

B

<

£, =—*D.003
19

_ 313-153%
9,34

& Use 2 ®10

*0.003=0,14> 0.005 ~d—0.90K.

J) Positive moment span (6) My ™ =362 KN.m
Mn=Mu/$=362/09=151KNm.

£ G20
PR A, L 183

OESf. 0.85.27

K My _ 40322+1073
" bed® 0524 ((0313)

=$[1_ ||1_2_*ﬁ;:._=m]
N ¥

~ A [ |{_2sw79aR3
193(1 .\|I1 T )‘U.U!H'}

—A;=p " b *d= 0.0019* 520 *313 - 311 .4 mm".

={0.79 MPa

Frl‘_.
ASyin = j—rf;*uw*d > E*bw*d i ACTIDE 1)
=iii* 140 » 363 = =4 140 + 363
11420 = azo
=125.12 mm’< 116,17 mm? . Larger value is contral.

—ASuiy = 125,12 mm®< As., = 311 4 mm’

~As=3114 mm

»Use 2@14-312.29 mm> As,,, =311 4 mm*. OK. *Note: Agyz =113 mm”.




—+ Check for strain:- (€, = 0.005)
Tension = Compression
AN =0D85"F'*bh*s
359.29% 420 =0.85%27* 520 *a
4=11.9mm

& 852 : f oy R D =
L—E—E—Mmm "-.\-G[ﬂ.ﬁ: =24 MP&-!8WE"’& = 0,85

£, == %0003

_ 363—6:49

b5

~ Use 2 @14

*0.06 =0.14> 0.005 < =09 0K

4) Positive momentspan {2 . 3and 5 )
Mu "' =115, 7.2 and 3.1 KN.m respectively

o Use 2 @10

With As = 157 mm square

L6.2) Desipn of shear of
d=35-20-8-182=313 mm

1) Vu =322 KN
P
P V=g *3—"h, %4

L]

=075 *XZ«( 12* 0313 *10° =24.395 KN
{ -1

1L.1* V.= 1.1%*34395=26835 KN




——
|

—+{"heck for Cases:-
I- Casel : VWV =

e b ""“?i 12.198,.. .. Not satisfy

2-Case 2 f—:& Vu < & Ve

12,198 < 33.1< 24396, .. Not satisfy

3-Case3 1 V<V, <PVt Vimin)
Provide minimum shear reinforcement
ot VI *bard =L+ VZT *0.12°0.313%10%= 12 198 KN

Vv . =
Emm = G

Cb'vnmm . g M‘”‘

> %.ﬁw*¢f=§-a_1ztn.313*xﬂ-*— 1252 KN

I.'r'h,fu_:rurl =30 e vonirol
Ve =24396 KN < V, =32 2 KN < §(Vet Vi ) =33.786 KN . satisfy

~Case (111) is satisfy — shesr reinforcement is required.

Use 2 Legd8 for stirrups Avzgo~ 100.52 mm?

_ tvsmin _ 939

Ve = - —
g 3 09 12.52

Avsfytsd 100,52 « 420 = 313
= * 107 = 1055.1 mm

= Vu - 2.5;
Vs = — = Vi 1252
D
I | 3
S $= 156 mm.
< 600 mm

~Use2Leg®8 @ 15Cm C/C




(4.7) Design of Beam (GF-B4);

Material :-
concrete 3300 F¢'=27 N'mm?*
Reinforcement Steel fr= 420 N/mm?
Section :-

B =80

h =50cm

According 1o ACI-Code-318-08. the minimum thickness of nonprestressed beams or one way
slabs unless deflections are computed as follow:

Wy for onc-end continuous = /18 5

~4/185=0216m

P for both-end contmuous = 1,/21

=8321=039cm.

Cantilever is | 65/8 - 0.2¢m.

—+Seleet Total depth of beam h= Sem. ( drop heam).

fig 4.8 (System : beam geometry)

: 2 3 I 5
} 1 2 i d '
i— L - A ‘,_\\H‘__'% |
05 5 05 7§ 05 % 05 14
. g . .
N ' 83 { T }
- .' 3 :
| . =
: | ’
f o |




fig 4.9 : (Dead load of beam)

Dread oad - Service
‘ 44.0 ‘ &40 LT 440
I.._I'.- L] i '; i ¥
| i ¥ i ] i b
B3 LN |
|
fig 4.10 : (Live load of beam)
Live load - Bervice ‘
26.0 l '25.0 260 | |4 l
H 'S ! B3 4 T 188
== 1]

fig 4.11 : (Moment / shear enveloped “factored” of beam )

Momants: spam itn 4

£317 4078
M1 4165 aEpy | 483
i TS
154 SR
e EE Al =
L " bl = Ll frpen —Secos |
L e Rl :
8 MONG /s 2 I
4224
12 28 418 415 | 28 . 14 | 188 |
- * s | i i 1
Shear ol
f 4151
3383 260, -
42 = -y
5 o -‘._d_.- 'HJ-.LFI
= ot = T
— 1+ x 1 ——TY =
i = as i l_*";
‘H? . _r-"-r
S i 711
87 nz
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fig 4.12 : (loading of beam)

_Reactions
Faciorad
[y ] bl i |
I+ = | R LI L |
DeadR 485 4773 444 TE 18299
LiveR 7514 30357 01 62 15725
MaxR a4 TEIAT TdE.ZE 340,23
Min R 53 6208 5118 222
Rarvica
DeadR 4133 39768 17061 15249
LiveR 4696 18558 10845 9828
Max® 8429 oiES S52.00 6077
MinR 1185 480.7 4106 1T0LTS

4.7.1 Design of Nexure:

4.7. 1.1 Design of Positive moment:-

—+ My =422.4 KNm .

b, =80 Cm. , h=50Cm,

d = depth - cover - diameter of stirrups — (diameter of bar/ 2)
=500—40-10 -25- Z=437.5 mm.

CT_,‘—? d_;-43?_5= 1%7.S mm
By = B1* Conc = 0.85 * 187.5= 159.375mm.  *Note: f’ = 24 MPa <28 MPa—g, = 0.85
Mng: =085% [/ *b*a*(d -?J

= (.45 * 27% 159.375* 800* ( 437.5 - =228 & |
= 1047 KN.m
$=09
—>&Mnimae = 0.9 * 1047 = 9423 KN.m . * Note: £,= 0004 — g=082

M, = 925 <9423 KN.m .

~singly reinforced concrete section.

‘ 1) maximum positive moment span (2} Mu'" =422 4 KN.m.

| Mn=Mu /= 4229/09 =499.33 KN.m .

T A0
T f, GBSaz7 18.3

Ma 499301077

= 31.07 MPa

" Bed? 08 (0.4375)3

\ 9




_1 Z-K“-m
TH{ 1 J

'3‘1'13.3 ]
1H1( 'J {:‘{]mﬂ?

A, = p * by *d = 0.00787 * 800 *437.5=2754.57 mm’.

i
b, *d z];,i':bw*d o (ACIFI05.1)

ﬂgmiu

Y4800+ 4375 = 5 =80044375

= 1082.53 mm>< 1166 67 mm" ............. Larger value is control.
— A = 1166.67 mm >As,., = 567.76 mm’
& As= 2754.52 mm’.

I -
AM,. 31414

L Use9 @20 — As=9%314.14=2827.23 mm’ > As =2754.57 mm’ .

— Check for strain:- (£, = 0.005)
Tension = Compression
Aty =085*f'*b*a
2827.23=420=085%*27 *800 *%a

4= 64.68 mm
- ﬂi: . % e * Note: f' =24 MPa< 28 MPa— f§, =0.85
£ = ”:” * 0.003

=*_3?-:':—‘”* 0.003=0014> 0.005 ~=090K
= Use 9@ 20

2) Positive moment span (1) My * =74.6 KN.m.
Mn,,, =542 3 KN.m > Mu = 74,6 KN.m — Singly reinforced concrete section
Mn =Mu /=74.6/0.9=82.88 KN.m.

5 420

0BS . DE5#27

=183

M RLBA«10"?
T i T e — g thﬂ
Ka™= Bed®  0.35s (0L3475) 9

aY




e *1
Iﬂ:l(]_ |1_M)
i W i

1 & .
—;(1_ Ji_M)TD_QDH
183 A7

A= p * by *d=0.0013% 800 *437.5 = 456.5 mm’,

It
Aspin= S—thy+d = —+b,*d ......... (ACI-10.5.1)
4 () 5
3

~ N2 80044375 > =2 4 800=4375
n 20

Lad? ==
= 1082.53 mm°< 1166.67mm" ............. Larger value is control.
s A = 1 166mm™ Asyeg = 456.5 mm’
=~ As=1166 mm’

ASrpg 1166 _
Apar 1539

#0rdld =

LUse 8D 14 — As=8*153.9= 12315 mm™ As,, = 1166 mm".

—+ Check for strain:- (£, = 0.005)
Tension = Compression
A fy =0RS* f/*b*a
1231.5*420=0.85*27*B00* a

c=o= = =354 mm * Note: f =24 MPa< 28 MPa— B, = 0.85
EH. = E - D_L‘H’J}
&4b=-334

3) Positive moment span { 1) My " =23 KN.m

BMngg, = 942 3 KN.m > Mu =23 KN.m -+ Singly reinforced concrete section.
Mn=Mu /¢~ 23 /0.9=25.55 KN.m.

o LT Y
QBS [, 08827

K, =Ma _ 385507 ¢ | ccaMPa

" ed® 085+ (034758




2ok ¥

=dg = fg-
p=—( ‘Jl )

_L(l - Jl _L!-ll.'lﬁF.H-1FI_3)_ 0.000398

183 420

—A,= p * by *d = 0.000398* B(0 *437.5 = 139, mm’.

=
e
ASmin = g4 bu=d = %;f*bw*d eireenn e (ACT-10.5.1)
¥ by
= VEE 1
=i *B00+437.5 > ==+ BOO ~ 437.5
= 1082 53 mm*< 1166.67mm” ... .......... Larger value is control.

—+ASmin = 1 166mm™> Ase,=456.5 mm’.
& As = 1166 mm”

% 0Ff D14 = req _ 1166

Abar 1532

“Use8® I4 — As=8%153.9 = 1231.5 mm™> As,., = 1166 mm’ .

_S_"‘

— Check for strain:- (g, = 0.005)
Tension = Compression
A*fy =085*f'*b*a
12315 % 420=0.85* 27 *R0D * a
a=28.17mm.

™ 20017
B, .85

4

=334 mm. * Note: fo =24 MPa< 28 MPa— fi; = 0.85

f * 0.003

= $40°33% 4 (4 003 = 0.036 > 0.005 i =0.9 OK

33.4

1.7.1.2 Desion of neoative moment

3) negative moment support (3) MU (-) = 4233 KN.m

pMn, — 942 KN.m > Mu= 4233 KN.m — Singly reinforced concrete section.
Mn=Mu/$=4233/09=47333 KN.m

fr 420

=183

085 f. 08527




M, 47383107 o
el e e e 7 [\,!P
e Bed  0.85: (034752 50 e
1 2Ny =
p=r=( X )

= L(jl Y J1 2 M}: 0.00788

183 420

—A.= p* b, *d —0.000429 * BO) *437.5 = 2758.1 mm*

I .
ASpin = “—sbyxd = Leb,vd . (ACII051)
105 2

_ +27 1.4 M
=12+ 800+ 4375 = ==~ 800+ 4375

= 108253 mm’< 1166.67mm" ... .. ... Larger value is control.
—Asyu = 1166 mm’ < As,, = 2758.1 mm®.
£ As=2758.1 mm’.

#'l}fdﬂﬂ———b—————!?—r

wUse 9 @20 — As=9*314.14 = 2827.43 mm*> As,, = 2758.1 mm’.

—+ Check for strain;- (g, = 0. 005)
Tension = Compression
Ay =085 % fl*h*a
282743 %420=085 *27 ¥ 800 * a
a =64 68 mm.

¢c=76 mm

_ f40—35.14

33.14 (.003=0.014> 0.005 ~2p=090K.

*Max. Negative moment on support 2 Mu ™ =131.6

PMDeee = 942.5 KN.m > Mu = 131.6 KN.m — Singly reinforced concrete section.
Mn=Mu /¢ =131.6/09=146.2 KN.m.
memf =90

085 [ 08527

146251072

E u.n-{n.-m.sjizﬂ 95MPa

aa




1 ZeKn=m
p=—(1— |1=——
FRERS ISR
—_—
] Za) 95103
== o - e Rt ¥
15.3(1 <J1 420 ) 0.0023

A, = p * b, *d = 0.0023% 800 * 4375 = 805 mm’.

[
e 1.4
S s * = - =10.5.
"qsmm ‘!'U':p'l*hw d = fy a;.ﬁw. d - [ACI-1 1)

X7 L gon«4375 2 1—_:;%* 800 » 437.5

F+420
— 813 mm°< 1166.67mm’ _,.......... Larger value is control.
—+As., = 1166.67 mm’=As 813 mm®

= As— 1166.67mm’
4 Of @12 =orea 118887 _ 43 4 of bars =11 bars.
Apar 1131

A Usell @12 — As=11%113.4=1247.4 mm’>As,., = 1166.67 mm’.

—s Check for strain:- (g, = 0.005)
Tension = Compression
Aty =085*f/*b™a
1247.4 * 420=0.85 *27 * 800 *a

a=20.6 mm
¢.= i-:— —E = 24.2 mm. * Note: f; = 24 MPa< 28 MPa— fi; =0.85

d— L
£ = — * 0003
s

_BA8-10L45 , o ane 05 = 0.005 ad =09 0K

10145




negative moment support (2 ) A" =441.1 KN.m .

BMn,,, =942 5§ KNm >Mu=4411 KN.m — Singly reinforced concrete section
Mo=Mu/b=441.1/09 =450.1 KN.m .

Iy . A
i 0.85 [~ 0.B5+27 18.3
M, _ 490141077
K" Bed®  OE« (042753 3.2 MPa.
1 |I el U )
==l = L=
pe={ N 5 )

|
=— (1 - J1- —“3‘2"“"3)= 0.00824
183 W &40

—A. =p*h, *d=000824* B00 * 437 5 — 2884 & mim-.

.
£ "
ASpin = Tz v b vd 2 Tr,'—y'*bw-d oo (ACI-105.1)
= : 1.4 3 -
—4.4;__”*5{'.'4]'*612.5 = ““#Hﬂﬂ 612.5
= 108212 mm*< 1166.67 mm" ............. Larser value 15 control.

A8, — 1166.67 mm’<As, — 2884 8 mm’
~ As = 2884 8 mm’

_ ASyeg 20848
Apyr  AO0A7

7 OE @25 L3

~UseBM25 — As=8 * 490.8 = 29452 mm'>As,,, = 2884.8 mm’ .

—+ Check for strain:- (g, = 0.005)
Tension — Compression
ATy =0B5*fF*hra
20452 %420-085*27*800*a

a=0867 mm

r:ﬁ—éﬂ;_—?ﬂ.lmm * Note: [ = 24 MPa< 28 MPa— f3; =0.85

d=c i
= = * 0003

64010145
101.45

* 0.003 =0.001355 = 0.005 =~p=090K




(4.7.2) Dhesign of shear for beam:-
1) Vu = 366.7 KN,

{5
¢ﬂ.fr:-—¢~‘£*h *d

6 W

o §

=0.75* “T* D.8%04375* 107" =22733 KN
— Check For dimensions:-
dVe t (24 d* JF7 *by*d) =227.33 + ( S*0.754V27 *0.8 *0.437.5% 10°)
=227.35+909.3=1500.87 KN = Vu=366.7T KN.

=~ Dimension is big enough
— Check For Cases:-
- Case 1 V,< &

z

366.7 < ‘2:‘3 113.66.......Not satisfy,

2-Case2 ¥ v, < gV,
113.66 < 366.7< 227.33._.._ Not satisfy.
3-Case3 p Vs Vy £ p Vot dVs i
& Vi > lﬁ*hn-*d=f'—?3m"2_ 0.8 %0 4375 % 107 = 85,25 KN.
2 2%b,%d= "+ 08 *0.6125*10°=87.5KN..........Conirol.

Vs i = 87.5KN,

Ve Vs mn=22733 | 87.5-314 83 KN
PVe< V, < V. + Vi,

227.33< 366.7 < 31483... ... ... Not sausly.

4-Case 4 :pV. + Vs = V, < q;v:-u(i ¢ [ *by*d)

=27 33+ 875< 3&6?*:1"?33+(— 27 * 0.8 *04375*I0")

314.83 < 366.7<6019............ Satisfy
Desien for region 2 and 1
Ve =875/075=1166kn

— (%)=

H':l’r'lfj




$=247.27 mm

g %‘Lﬂjj =218 mm.
< 600 mumn.

5= 8mm < Suux— 247,27 mm

take S=20 cm

4 Use @10 2legs @ 20 Cm C/C.

Vs=( %‘-Vc )= 1859
Av ¥z
57 (frod)
S= 155.18

4375
2

= 600 mm.

5

)R

=118 mm.

L 5= 155918 MM < Sy = 218.75 mm

toks 5= 15 ¢m

- Use @10 2legs @ 15Cm C/C.

L




4.8 : Design of Column (C82):

|- ] S—
(]
[ 4]
%
Fig.(4-13) :Place Of Column (C82)
L.oad Calculation for Column
Column Column Dimensions | fe | il
Col. C82 ' S0cm* 30cm | 27 Mpa | 420Mpa

® Load Caleulation:

Pu=2094KN

Usep = pg=2%

Pu=065*08*{085* f&'(Ag — Asr)+ .-'ixi{ﬁz}}

209410 =0.65%0.8*[0.85%27*(4g —0.02/4g) + 0.024g * 420]
Ag =130327mm*

Ag =500%qg

498610/700 = g

a=2681mm

Use 300 x 300mm with Ag =150000mm?




Pu(KN) o  Ag.provided @ mm) | Ag required

130327 mm’

2004 0.02 ‘ 150000 mm’ ‘ 261

* Selecting longitudinal bars:
P =0.65*08*{0 85 % fo'(Ag — Ast )+ Ast (fy b}
2094 *107 =065 *0.8%[0.85 %27 *(150000 — Ast )+ Asr *420

Ast = 1471 T °

As[
_ Ap _ 14719

£ - =0.00981
" 150000

Take pg=0.0164
As,req = 0.0164* 150000=2460 mm '
Take 10® 18 As.provided = 2540 mm° > As,req = 2460 mm°

@ [AEI, required ' o
0.65 ‘“1’4&0 i ? 0.0164

e Design of Ties:

- Use ties @10 with spacing of ties shall not exceed the smallest of
| 48 *ds =48 * |0 = 480mm
2. 16*db=16* 18 =228 mm - controi

. the least dimension of the column = 300 mm

et

Use ties @10 @ 200mm

i
—




e Check for code requirements:

500-40*2-10%*2-6"%18
1. Clear Spacing = - -=T6.5

40mm=1.5db=1.5*18=2Tmm - OK
2 001<pg =00164 <008 - OK
. Number of bars 654 for rectangular section — OK
. Minimum tie diameter ds =®10 for db = @ 1§ bars - Ok

3. Arrangement of ties 76.3 mm<|50mm - OK

Clear Spacing | No. of hars g
76.5 mm 10 0.0164

» Check Slenderness Effect:

A
Mt o ML AGr-nea23)

r M2
Lu: Actual unsupported (un braced) length.
K: effective length factor (K= 1 for braced rame).

(1
R: radius of gyration =03 h= V4
Lu=35m
MIM2 =] (Braced frame with M.min)
K=1, According to ACI 318-02 The effective length factor, k, shall be permitted to
be taken as 1.0,




K i1
—“—-:34 =12 A M <4 s G —(10,12.2)
r A2

3.
Mu _ 1733 55 0933<4D.....ok
r 03%0.50

"Lu (m) Mi/M2 K Ma |
- r
35 1.0 L0 " 233 ﬂ

column 82

30x50
load 2094
10018
1o#18 0.5 :
e
=
@10820 B10220
L = 152cm L = 93cm

Fig. (4-14):Section of Column {C82)

Y




4.9 : Design of Stairs

T

B co-113

Fig. (4-15) : Stair (ST1)

o Determination of Thickness:

height =4 m

Rise=4/24 = 16.66 cm
" height | rise run LL A RS
_4m | 16.66 cm |24 cm 35 KN/m2 |27 Mpa 420 Mpa

- Minimum slab thickness for deflection is (for simply supported one way solid slab)
h.min=1/28§
hymin=4.1/28= 164 ¢m .............take h= 20 ¢m.

= Use h=20em,
0=tan"(2/33)=312°




 hymin (cm)

20

Load Caleulations
Dead Load calculations of Flight -

Plast il 0.762 KN

aster = a8 30.256 = O i
concrete = ¢ XI5 =SB4 KN

e e IRe T - fm

03 + 0,167

mortar = =05 0.02 X 22 = 0.68 KN/m

__0.3=0.167 o bt
glair = 03 %2 2= KN/m

0.35 4 0.167

Tile = 0.03 % 27 = 1.39 KN /m

Total load (DI.) = 10.7 Kném

Live load (LL) =35 KNm

Table 4-2 : Dead Load calculations of Landing

Total load (DL)

Live load (LL) = 3.5 KN/m2

Material | gama h({m) b{m) KN/m

Tiles 22 0.03 1 (.66 |
Mortar : 22 0.02 1 (.44
RC |25 0.2 1 5

Plaster 22 0,03 | |

| 0.66 ‘

Total Factored load,.,, (W =1.2DL + L6LL)

For w__

. W=12%67+1.6*3=136

For w___

» W=1.2%10.7+ 1.6*3.5= 1844 KN/m




W g (KN/m) W e (KN/)
18.44 13.6

Becouse the load on the landing is carried into two direction . only half the load

will be considered in each direction 17.61/2=8.81 KN

- Structural System Of Flight (FL.1) :

18.44 kn/m

[

SO IZEN

0.4 m 33m 0.4 m

Fig, (4-16) : Structural System of Flyight (FL1)
Check for shear strength For Flight:
Assume ¢ 14 for main reinforcement:-
d=h-20-db/2=200-20-14/2=1735 mm

Fu =4692-881(0.1+0.223)=4d4.1KN

=& [ 2 1000*173
g 21 “"EHMU 2 _1124KN Im
6

e=304 KN < 0.5* gie="56.2 KN.

Thickness is adequate enough

1 1



db (mm) h(mm) d (mm) Vu (KN) | #e(RN)
0 14 - 200 173 44.1 1124

Design of Flexure:

- Design for Flight:

Mu=18.44 % 1.65 * 0,852 — 304+ 205 =372 KN/m
My =Mu/09=37.2/09=413 KN.m/m
d=h-20-db2=200-20—-10/2= 175 mm

H” - ','M”-.
frof”
i e ]
i, ='“‘—m,= | 35MPa .
1000 *175°
e
0.85x f&
m = 20 1833
0.85%27
2R, | ([T 2*1835%1 35
p=ti- 288 D fy gy ST E0d o gigaeay
m e 1833} \ 420 J

A5,,,=0.00331%¥1000%175 =5.775 em"/m > 45, = 3.6¢cm’ fm.... OK

de =0.0018* &% h=0.0018*1000* 200 = 3.6cm"/m

T mm

Use @ 12 then,

(Mu(KN.m)| m | Ro | p [ Asegmn’) | Aswi(me) [S(mm)
| 372 | 1833 | 1.35Mpa | 0.00331 3600 3600 150 |

Lise @ 12 (@ 18 em ¢/e




- Step [ ¢) is the smallest of :-

1. 3*h=3*200=600 mm

2. 450 mm

5350(%;—15*(;

<380 % (28y_25%20 =380 * (£2)—2.5*20=330mm

b3
50 s

Il

3
- 420

- Check for strain:
Tension = Compression

A*fy=085*fr *b*a
577.5*420=0.85*27*1000% a

a=10.5m
3
= Sl E’—: |2 35mmm
0. 085
L o
g, =11:5=12.33 49003
12.35

g, =00395 0005 ——nk

Temperature & Shrinkage reinforcement:

AS e = 0.0018x 5 x i = 0.0018% 1000 200= 360mm* fm

Use @ 10 @ 20 cm ¢/e, As prov =395 mm2/m strip

3nn(l~;‘_§) =300 * {$]= 300 * ( 2L ) =300 mm ... (control)

A5y pams () | dy (mm)

305 D 10



- Design for landing (L.1):

13.6 kn/m

Fig. (4-17) : Structural System of Landing (L1)

- Calculate the maximum bending moment:
Mu =136 (%) 0.95 - 25.8 (%) = 24.5NK /m
Mn =Mu/09=273 KNm/m
d=h-20-db/2= 175 mm

A
H" " f H.
bod”

27.3*10°
T 1000 %]75°

= 0.89MPu

fi
0.85x fc'

m =

[ an i | 2*183*0.89
L fo2mR | ([ 271837089 s
1 420

As_ = 0.0022*1000%175 =385 mm" /m< 45, = 360mm* /M.ee OK

As =0.0018*L* h=00018*1000* 200 = 360mm* /m

Uze @ 10 20em ¢/c




- Step ( s) is the smallest of ;-

I, 3%h = 3% 200 = 600 mm
2450 mm

<380 (=)-25*C,
<380 % (F2)-2.5%20 =380 % (—— ) - 2.5 * 20 =330mm

g So430°
= i

o A - F

< 300 (22) =300* (£2)= 300 * (22 ) =300 mm (control)

i5 =7

- Check for strain:
Tension = Compression

A *H=085* ' *b*a

195 %420 =0 85%27*1000* o

a=-7.33
T3
=R =8.5mm
A, 085
TE5_49 &8
: —J"' - *0.003
g5

g =005%0005 —>uk

¢ Temperature & Shrinkage reinforcement:

= 0.0018x A x i = 0.0018x 1000 200 = 360mm” /m

e
AN chrriorpe

Use @ 1} @ 15 cm ¢/e, As prov = 523,33 mm2/m strip

- Step ( s) is the smallest of :-

. 5%h =3* 200 = 1000 mm
2. 450 mm - control




4.10 : Design of isolated footing (F 78):
o Design of Isolated footing (Under ColumnC109);

7 L abiea
27 Mipa 420Mpa

s Load Calculation:-
- From column (C109): (DL &LL)

* Senvice dead load ( DL) = 1130 KN

* Service live load (LL) = 642.5 KN

* Service Surcharge =5 KN/m?

* Column dimensions =30 em*50 cm

* Allowable so1l pressure = 400 KN/ m?
* Soil density = 18 KN/m3

* Soil weight =0.6%18= 10.8 KN/ m’

‘IIL{H_N] ‘LL{KN] [ Service Column | all soil Soil density | Soil weight
3 Surcharge  dimensions| pressure
| 1130 642.5 § KN/m? (30%50) cm| 400 KN/m* | I8KN/m3 | 10.8 KN/ nf

* (Calculating the weight of footing, svil, and Surcharge :

- Weight of footing ( assume Mot = 25 cm)

Ee FIEEIE — & S KRN m?
Wi = 0.25%25 =6.25 KN/m

Total Surcharge load foundation:

WT = Soil weight +w, .. tSurcharge load =10.8+6 25 + 5 = 22 05 KN/m?

- Net soil pressure 9o :
g,.. =400—-22.05 =377.95 KN/m*
- Required sizes of footing:

_ pa_ 113646425
37795

A _required =46 m°

e




Try 2.2*3 Area=6.6 m2

hﬁx.'.rw; . H'I.IT.l-:."rng Im.l.' :WT q-fsﬁ A.I'EqUirﬂd
| 25¢m | 6.25 KN/m? 10.8 KN/m?® 22,05 KN/1 377.95KN/m* | 3.23m*
s Depth of footing and shear design:
Pu =12DL+ 1.6LL =2384 KN
2384 B
qu = —— =361.2 KN/m?
Try area Pu G
2.2*3m 2384 KN 361.2 KN/m®

Crifical saction

for two-way shear ~——-

ra

R

e —

\

Inclined crack |

Tributary area for
two-way shear

L

L S
A

o
1]
“
e,

Two-way shear.

Fig. (4-18) : Isolated Fooling

ki |




* Determine the Depth of Footing Based on Shear Strength:-

¢ Check for One Way Shear Strength

]

i—#:l

T —————
-
Incdinsg :Ild:-;ff | |

i

Critizal ssctar Tor

anNa -way aheer Tributery siod lod

| A OfE-way sheoar
7

-
L
b

Line-wity shear.

Fig. (4-19) : Une way shear strength

(i \ 1.8 06 .\ _
i'u=|——f-ri *qu*h:[ ————q |*497.82%1.8
\.r‘! -?- % —} 2 P

-

I e Y e ] =
ol = : V27 #1 8% * 10"

Let ¢V = VFu
d = (.3395m

h=339.5+75+20 = 434.5mm

Try h=700 mm .....
d =700- 75 — 20= 605Smm

@ | d(mm) h(mm) |  Tryh(mm) | Tryd(mm)
0.73 339.5 434.5 700 605

vy




Check for Two Way shear Action (Punching).

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

equations:

5V, = L[I|+:—"1' 7. ba
s o b L
g 1/ &, 2| ry i
S

i ! i
¢V, =¢ " \_"_.l".__ 4"'5,:1'
Where:

Column Length (@) 500 =
=— . == =] Hily7
Cofwmn Widih (b 300

b, = Perimeter of critical section taken at ( d/2) from the loaded area
b, =2(300+605)y+2(500+605)= 4320 mm.

a, =40...... for interior column
) 3 Y I" 0.75 . ( 2 ;
gy, =g—|1+— |/ bd= *[' Y lea *./37 %402 *0.605%10° =347.5&N
A ' Bis i 563
(erd _ /. 075 [4raehs L. =5 5
oF, -w%%f 2 T b ==2-" 4”:11;1—2 £4/27 *4.02°0.605%10° =532 5kN

b [ B LTS = ;
oV, = I::-.E'».,'__rj. bd === /27 *4020%605 = 3159kN

A 5, (mm) | z, | gV (KN)

1.667 | 4020 40 3159 |

Fu={({22*%3)—((0.905+1.105)*361 2 = 2022 72N
Vu=2022.72 < ®Vc =3159...... OK

Try h=600 mm .....
d =700 - 75 - 10= 615 mm




s Design for Bending Moment of long & short directions.

| h(mm) | d (mm) b(m) |
| 600 = 6135 2.2

d=615-75-20/2=515 mm
Mu=3612%2.2#%1.25%1025/2=620.2 KN.m

ol Ao

m .
085 & 0.85%27
M) 620.8*10° /0.
Rn= A ':f,ﬂ— Lo H]_ _,.9'—{}.35 Mpa
it A 2200* (605)°
—“‘l“—MHH.
p= ___“ |' __HE?MU 351 =ﬂ_”“2
18.3 \ 42{)

Asq= 0.002 (2200) (605) = 2662 mm’

Ay =0.001 R*¥h*h == (0.0018 (2200) (700) = 2772 mm*
As= ASmin = 2772 mnt’

Take 14 @ 16 , As,provided =28.14 e’

2700 —75%2-14%16 _
13

i

= 14 cm< Smax=450mm

- Step(S) is smallest of:

1. 3h=2100 mm
2. 450 mm - control
§=12233 mm < S,max = 450 mm - OK

[Mu(KN.m) [m | Rn | p

| ASyeql aim® 1 S(em)

\ﬁzﬂ.z 18.3 | 0.85 Mpa | 0.002 2662 |
| .

2772 \ 2662 | 14

Yo




= Check strain
Tension = Compression

-'4.-. x ;h =[}85= [ Cehxq

a=23dmm

=221 55mm

05—275
£, = wl_, <12 5 0.003 = 00,063 > 0.005..0k

Development length of flexural reinforcement:
Ldford '3

Eﬂ = l * L 1 “i : VEE b = 2 ~ 1,%."-:1- x il « 14 =407 3mm
10 /& k. +¢) 10 427 23
ab
Available length = ((*Y - -T00)\2)-75=AY=mm
B75mm> 407 3mm ... ....ooeoo...0K

Load transfer at the column-foundation interface (Dowels design ):

- In footing :

e
OPnb = (085 fc'A, x i =F)

il
A, =03*05-015m"

A 3
A,=22%3-66m

A 8.6 : 2

3o (DB gaye a1
1; A '-.” 1'5 ‘II|I -l.

S Pn b = 065 « (0.85 % 27 %015 2)x 1000 = 4475 KN
D Pn = 4475 > Pu = 2384 KN ok

The Dowels are not needed for footing

As.min=0005* Ac= 0.005* 300 * 500 =750 mm2

Use 6@14 ., As.provided =924 mm* > As, required =750 mm’




- In colum

@Pn_B=d(0 85 15'41)

i

GPn. b =0.65(0.85 =27 x0.5%0.4x1000) = 2933 KN
®Pn.b=2983KN > P, = 23R4KN

The Dowels are not needed for ¢olumn

- Development of dowels in footing:

[ d-! | ety =

A

025/v, .
= .'+ dh
g
Ld(2)req=0.043 = fy xdb=0.043 x420 « 14 =252.8 mm
Ld(2)req =200 mm

=2 1.d{ | )reg=282.8 mm ... ..

|' I"I

(0.25* 420

——*[4=28] 8§ mm

1*<427

.. Control

Available Ld=700-75-2*14= 597mm

Availablel.d =397 mm = L.d required=282.8mm................

- Lap splice of dowels in column !

Ls=10.071fy.db
=0.071*420* 14 =41 mm.

Use 1000

mm

OK.

221

: |
2
e =
5|
i N
- o
|
oS
|
|
i
x
|

[ LLaL I._:‘fl'!'-rm

Lo

A Ay

Fig. (4-20) : Isolated Footing (F78)




4.11 ; Desien of a shear wall-

To design shear walls we use ( CSI ETABS) Software , and this is a
manual example of shear wall design

SH (32)
—_——
o
2
,-.f'; am
-
‘“
EGH
KN.m e
e 4 m
~
=
1596
M KN.m v Lw = 6.6m

Fig. (4-21) Shear and Moment Diagrams of Shear wall SH(32)

Fc=27MPa

Fy =420 MPa

=30 cm .shear wall thickness

Lw = 6.6 m .shear wall width

Hw for one wall = 4 m story height

4 .15.1: Design of shear
2 Fy=Vu=382KN

VA




Design of the Horizontal reinforcement:
The critical Section is the smaller of:

fw 16

» PR 3.am. comior!
2 i

Frn_ = i o
3 T

sioryheigh 1= 4m
d =08k =08&x% AH00 = SZ80 e

1 1
1) 0 = Evr?hd = E«Eﬁ « 300 * 5280 = 1371.8KN
2aed b0 i i
2) Vo =027Jfhd+—= 0.27+/27 * 300 * 5280 + 0 = 1097.5KN
W

1596 — 698
M = (————) 0.7+ 698 =855 KN.m

4
M, L _E!SE 66 1.06 <0 : 3
7 > =382 2 = —1.06 (—ve vaiue

— [0.05¥27 + 0]300 = 5280 = 411.5KN Control
Vs =Fn — Ve
= (382 1 0.35) = 411 .5 = 97 .BKN
A, V. 97810
S fd 420+5280
A, 0.044
P=Svh_ 300
Use $12 As=113.1 mm’

— 0.044mm* /mm

— 0.000146 < 0.0025

p= 35_3%1 _ 00025 = § = 301.6mm take it 250 mm

¥4




Max. Spacing

I“. 6600

— = 1320mm

5 5

3h = 3 =300 = 900mm
450 mm...............cont.

Use $12@250mm at both side

Design of bending moment :

6600
u_( G]*2t1131-—59?‘1?mm

A 59717 420
w;(_i)lr&:( - ) = 0.053

L h/f.'  \6600=300/ 27
B,
H_Iwh}’f’=ﬂ
E_ wta 0.053+4+0

= = = 0D.064
L.~ Zw+085p; 2+0053+ 085085 o

oM, =0

0.5Ase fylw(1 + tnyf*l = IJ

= 0905 * 59717 « 420 * 6600(1 + 0)(1— 0.064)] = 6972.4KN.m
= Mu

— use $12@250 mm for vertical reinforcemen




Fig. (4.22) location of Strip foatmy .

l.oad Calculation :
H (slab)=10.35m
H(sxdy=0.15m

Weight of wall (D.L.) = heighi* Thickness * 1m wide * ¥

Allowable soil pressure = 400 KN/An®
Assume footing thickness is 0,25 m
Reactivn force from wall = 1500 kn
Pn= 1500/66=227 kn'm

Fn

227
f=——=""_=(.56Tm2
gall 400

s B=12m
Take B=120 cm

Pu=14*227=317 8 KN/m

=8%03*25 =060 KN/m




Pu 3 17.8 — 364 8Kn2

A Ix1.2

Assume h=33 cm

h=350mm

d=350-75=10=265mm

V.o =1x(06-0.15-0 265)x 264.8 = 48 9kn

= = o Ml

V. = l_l.?h.t? \-f_a'r: B_d =075x - 27 x 1000 x0.265> 103
b 0

= 17228k

e

So No Shear Reinforcement

0.45% .
= 26.8kn/m

M. = 26485 0.45%1 %]

2

M 208 .
M =—t=—2=29 B/ m
o p9 08
; Mdni 29 §x10° =y f 420
Kn=——: = : e U.Liid-.'.l-'i'.lr.’lf m=—"T—x= L"{. — =813
h*d"  1000x263° 0RS . DR3(27)
1 = g
e e ]mh?_ll
m \ A
| [ 2%18.3% 0424

e [ =2 [} = ————— y = Q.00102
£ IR 3 1'|, 4720

A 5wy = 0.001 (1000) (265) = 265 mm’
A s min [or shrinkage and temperature:
A ¢ min =0.0018%*b*h
=0.0018*1000*300=5341 mm '-
4s,., = 450mm’
450 _

#of bar =——=4
/ 113.1

Salect @ 12 /25 c/e with AS pre 452.4mm”/

AT
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