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Chapter Four

Structural Analysis and Design
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(4-1) TIntroduction

Steel-reinforced concrete is used in almost at all concretc
structurcs. Since concrete has poor tensile strength (it breaks gasily when
pulled apart), steel has to be added to struclural members fto
accommodate the fensile forces. On the other hand. while steel 1s better
al carrving tensile force, it has the tendency to huckle when compressed.
Therefore, when the two materials are combined, one makes up for the
deliciency of the other. When steel reinforcement in concrete helps carry
loads, the combination is called reinforced concrete. A remforced
concrete structure takes many forms-beams, columns, girders, walls,

footings, slabs, etc.

In this chapter we will describe the structural analysis and desigm
of all structural clements such as: slabs, ribs, beams, columns, footing,
ete.

The design and construction of reinforced concrete building is

controlled by the (huilding code requirements for strucrural concrete)
(ACI 318-02) of the American Concrete Institute.

a6




(4-2) Loads.

e Load Calculation:

I. One-way ribbed slab.
For the one-way ribbed slabs, the (otal dead load to be used m the
analysis and design is calculated as follows:
The overall depth must satisfy ACI code. (R1).
hmin=1./183 for extenor span
hmin=240/185 =1837cm
Span (1)
hmin=1/21 for interior span
h min=3.55/21 = 1690 cm
Span (3}
hmin=L/ 185 for exterior span

hmin=358/ 185 =1930 cm

- Tse an overall depth of 25em  (with 17cm blocks).

Secdtorwm A — A
R redl. SECTTEN IR STsaA

Fig (4-1):One-way ribbed slab




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

the lollowing table:

Paris of Rib Calenlation
Rih 0.2*0.17%1%24.5 KN m Liwear
Top Skab 0,080,525 1%24.5 KN wm Linear
Pluster 0.03%0.52%1%22 ENm Linear
Block 0.17*0.4%1%10 : KN Linear
sand Fill 0.15%0, 52 1*16.4 KN m Linear
Tile & Mortay  0.05%0, 5271724 0.624 AN m Livear
I*artitions 1=D. 52 0. 52 ENm Lincar

1965 KN m Linear

Table (4 — 1) Caleulation of the lolal dead load for one way rib slah.

Nominal Tetal Dead Load:

DL, s =0.4998 + 10192 4 0.3422 +0.68+1.2792+0.624 + 052
= 4965 KN/mof rib

Live load =2.5* 052 = .3 KN/m

Factored dead TLoad = 12% 4965 = 5958 kN/m.

Factored live load =16*13-208 KNim




2. Two-way ribhed slab.

For the one-way ribbed slabs, the total dead load to be used i the

analvsis and design is calculated as follows:

The overall depth must satisfy ACT code.

Select ((( k=25 om )))

pfe g 5 10y
15 i Pe

. 15 5 L 08 /25w
A | IR = sZhemn

> 98 7Z23cm

Emplnvg

,i ‘ 4

8 .4
o
| P

15
W

. A

i =] /,z
e T 11 [ B
s S o

PETAIL (8)

#wliesds 2k 7
> ; . o

Seclion DB—B
TYERICAL SECTION IN TWO WAY RIB SLAB
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Calculation of the total dead load for one way rib slab is shown

the following table:

(0.52*0.32) umts

Parts of Rib Caleulntion Besult

Rib 0.15%0.175(0.55+0.4)%24.5 0.84 KN/unit
2 Top Slab 0.08%0,55%0,55°24.5 0.59 KNAunit
3 Plaster 0.03%0.55%0.55*22 0,20 KN /umnit
4 Block 0.17%0.4*0.4%10 0.272 KN/unit
3 sand Fill 0.15%0. 55%0,55%16.4 0.74 KN/unit
&  Tile & Mortar 0.05%0. 55*0.55724 0.36 KN/anit
T Partitions 170, 55%0.55 0. 30 KN/ unit

3.302 KN/unit

Table (4 — 2) Calculation of the total dead load for two way rib siab

Nominal Total Read Load

DL e =084 +059+020+0272+ 0,74 |+ 036+ 030 =3.302 KN/unit
Dead load o = 3.302/(0.55%0 55)= 10916 KN/ m2

Live Joad = 2.5 KN/m” .

Factored dead Load = 1.2* 10.916 = 13,1 KN/m2.

Factored live Load =16%13= 4 KN'm2
Wu=131+4

=17.1 KN/m"




i}

No structural reinforcement is needed. Therefore, shrinkage and

ature reinforcement must be provided.

tempet
For (he shrinkage and temperature reinforcement:
p=0.0018 ACT-318-02 (7.12.2)

As=p*b*h=00018 *100=8=1 44 em’ /1m

———— e —— e —

i T Use 14 8/ 25 cm (408 / Tm), with AS peovided = 2:00 m'/Im both directions.

e —— e ——

| —

4.3.2 Design of Topping Tw o-Wayv Rib Slab:

-way action 1s cven stronger

1t is apparent that the topping slab in wo
ribbed slabs. Therefore, only shrinkage and

than that for one-way
ds to be provided, with the same design

(temperature reinforcement nee

as before.
— e 13 8 /25 cm (4®8 / Lm), with AS prvisea= 2.00 mi/1m both directions

| i (408 T Wk Asp™ TRV 7

Ii (4-4) Rib Design.

Fig. (4-2): Spans Lengths of (R1)




i4.4-1y Desiea for Positive Moment

This design for (3.4m) span

Effective flange

h.. For T- section is the smallest of the followmg:
b.=L/4=36/4=090cm
b, =12+ 161=12+16 (8) — 140 c¢m
b, =C/C=520m.......oovveviors Control

= Use M, max positive [or all spans = 7.7 kN.m

M,=T7.70/06 =836 kNm = 0. 856 on.im

s [Determne
« For a—t=8cm
C= 085 fot bo=0.85 (0.24) (8) (52) =84 864 ton
d=h cover-dR=25-2-122 =124cm
M,=TorC (d— 05 a) — 84864 (22.4 D5(8))/100 = 1561 ton.m

!"E'IIH aunikehlc = 1561 torLm -~ Mn]-.-”uircﬂ_ Usﬁﬁ tﬂl"l..ll‘].

Deesiyn as a rectangular with b.=352 cm

2 14 ! )
As min =2 (w)(d) = =— (B, )(d) ACH-318 (10.5.1)
A fv) I,

™

, 24 | 4
AN min =<7 _naxz4= —(12)(224

amnmt X ) 400 } )
A8 min— (%23 cm2 2 0.94] cmd

AS min=0294] r_m"

fy 400

m= : - =19.6
0857 0.83(24)




oy Mn 03856 200)° 5 o0k fom”
pd® (52)K22.4)

| M 2x196x328
el ) o BT ETEEN 2G00082
P lg.ﬁ{ d 4000 }

A = 0.00082(52)(22.4) =09667 cm” > Ax min = 0.941 em

SQelect @ 10
4 ot bas = As { Asper = 0.9667/0.79 =1.23 bar

r Select 210

Check for viclding
Tension = Compression
A4 x fy=085x [ bxa

(2xT79) %107 <400=085x24x052x%a
o =5 96mm

g, = 3""";_0:":'1 « 0,003 =0.0928 > 0,005 OK

i4-4:2) Design for Negative Moment

Mu = 104 kN.m
Mn = 104/ 09=11535 klNm = 1.16 ton.m

44




Nesign of T-section for negative moment a5 rectangular section with

({b=h.)
‘Jr Ili': {4
As min =Y —(bw)d) =z —(b,)d) ACI-318 (10.5.1
a(fy) A 4
24 14 _
As min=—— —(12022.4)= — —(12)}224
TR -1[4nn;1“ Mo .-mu{ ’ELS

A v min=0.823 em2 = 0,241 cma

Aymmn=0941 cm

m=128
v e | 6 .
Bn=Mn by &= L6 “—- - 1927 Kglem
|Zx22.4
I [ 2219.6%1927
=l - — =0.00500
P=1o6" Bon

As = 000506 (12) (224)= 130 cm

SFELECT 2@ 12 J




o Check for vieldini

T — Compression
I 'f}' = R5x« ;I': -:{fl L]

1110 2400 =085x24x0.12x 0

a =3645mm

. 4 .
¥=——=4345
(&5

224 - 43 45

—_— < 0.003 = 0,01245>0.005 LK
43 .45
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(4-3) Beams Design

MamentiShear Envelops (Facored) Uik et

|
' T
a4 K1) LS
5 o .
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Fig. (4-3): Beam momeitl and shear values withont self weight load.
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Fig(4-4) Geometry of beam (4)

(4-3-1) Design for Positive Moment

Mu { max positive moment ) =|7T45KN. m

vu ( max negative moment )=2129 KN m

e Design of Positive moment

H= d+0.5 P+ Dic
0sd . assummed P . DSd=Icm

{12 ausummed @=1cm

d=25-1-1-4=19 em.
Mu ( max positive moment } = 1745 KN m= 1745 wonm

Ru=Mn/000= ﬂ:l- ~193 89 Ko /vm
0.90

48




| 93.89

Ra=Mn/b. d®= _ =4 4% MPa
[ 2019
p = oy ||'|_1_“1L"”-"'*’_-‘}—tl.:}lzﬁ
|9 & A\ A0

Ay m=0.0128 %1202 19=29.18 cm’
Using 10 @20
A. provide =10%3,14=31.4 e’

To Determine T-section Or Rectangular

(4-5-2) Design for negative moment:

Mu=212.9 KN.m

Mn (req) =212.9/0.9 = 236.56 kN.m

m=19.6
236,56 107
Rn=Mn/!(bw.d*) = Lk ﬂ =546 MPa
12*0.19
(. [ Zmra) 1, [ 2%19.6*546 )
Fl;——‘l ]_—.— |.:._——1_ H_ =
m \' & ) 196, ¥ 4000 )

A, = 00162 * 120 * 19 = 36 94 cm”

=162

Using 12 $20

A, provide = 12*3.14=37.68 em’

19




(4-6) Design of Column.

(4-6-1) Desien of Short ¢ olumn (C3/2):

(4-6-1-1) Design of longitudinal Reinforcement:

Select column (C3) for design Basement floor [floor 2]
Py =2619 KN
Pt gy = 2619 /(0. 65)=4029.2 KN
Use p =pg=15%
Pn=038 Ag {085 &'+ Pglfy 0385 £ N}
4029.2 =107 = 0.8 Az [0.85*24(1-0.015)+0.015%400]
Ag = 00193 m*

Use45cmx 45em = Ag =2025 em®
4070 3 #10° = 0.8(0.162) [(0.83)*24(1- p &) + p g *400]
pg=00118>pmin =0 01

A, req = (0.0118)(2025) = 23.95 car’

Use Scm x50 cm
L lse 12018 A, provide = 3048 cm?

" Kin
=t

N I-" I". =
J--;¢34~1z| M—JJ o ACTH0-12-2
L r \_ﬁ-i’ﬂ

Ta Actual unsupported (unbraced) length.
K. effective length factor (K= | for braced framc)

R: radius of gyration = 0.3 h= J

=]




KL 12 I‘u‘_l

— <34
r M,
K=LIlu=3m
M
p=03*05=0:15 .—-J"———l
M.,
1*#3
2 =20<34-12%1
0.15%
0«22

+ Short,...Column.

(4.6-1-2) Design of The Tie Reinforcement:
Spacing = 16%dy (Longitudinal bar diametery=16%1.8=28 8cm
< 48%d, (tie bar diameter) = 48%1 0=4Bcm

< Least dimension= S50cm

L Use O 10 ties @ 30cm spacing.

I 0 B <~
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Fig. (4-5):Detail column

(4-7) Stars

Fig (4-6): stair.



(4.7.1) Loads

L =SKEN [m*
B 16 = 30
n=15%cm

Fiy =420 AMFa
Fe =24 .5 MFPa

lam = l—ﬁ =().533
30

= tam” (0.533)=28.06"

25015 —1 =425 KNIm*
cos 2R 06
D=2 o .
U—Jﬁ—zr:{}'?h KN i
cos28.06
0. 1625 . .
$IEeD 2 2 KN /m”
=
0.03%22 =066 KN/im
L 16 =, : 5
B 03= T2 x— e 0352 EN'm
At

00l ZE:-;E | KN
30

0,03 « 22 % 15 _ 5352 kN /m
30

936 KN /m’ Dead load =

Factored load
gu=12D 1186l

- 1.2(936)~1.6(5) =19.23 Kn/m’

Design lor lm snp




2.10

A=B—qurx—/—
210 .
=19 33 x = ~20.18KN /'m
My mex
il D N & A
~20119 04+ = ]-w.zs[ 2191 5535
b # LY ?- i

- 2028—-106=18.68 KN.m

viu max=1% 68 KN/m
g=15—2—1=12em

420
m= =207
0.85 =245
J.I" 1 ]
Mu= Lr—'r- E_rﬁs ~20.76 KN.m
¢ 09
M 2076 < 10
R reg = = —=|.44 MPa

hd* 1000x120°

foreg =3.56x10 "

As reqg=1356x107 x12x100=4.27 cm” [ m
0.25« /24 5 % 100120

As min - = _ =3 6em’ Im
420

A mm = — =4 ecm (m

14b 4
A3

As req = 427 > As min =4.27 em” lm
seiecr ¢12/ 20 cm
127z 100

X
20

As req — _ 565 cm Im > As req - 427 cm® [ m

Lateral Reinforcement

0.0018=15%100=27 cm™ I m
02x565=113cm" im

Asreg=27 cm’ Im

selecipBi15 cm

T

with As=335cm” Im > Asreg=2Tcm” /m
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Select Foot Geometry 3.5 * 3.5

For the design of the reinforced concrete member factored load must be used.
Puu=3398 KN
b (factared)—Pu / Area = 3398/12.25-277.38 KN/m®

4.8.1.3 Determine depth based on shear strength,

Using eritical section [or one-way shear action and letting Vn=V¢

P
y -
Vi =gbe=0T5x .\% whxd=075% % 10=<350%d

Fu = (P, ome wey. shear arer)
Vi =277.38%3.5%(1 45-d)

Vir = e

1407.7 970834 = 2143 3d

- 45 2em

Total . depth =452 +8+2=552cm
Jet B = &lcem

Select Height of foot = 60 cm

Check this depth for two way shear action {punching), usme critical section with d =

Sem

V=P, [(BFL)atd)(bd)]

Vu =277 38[(350%350)-110°110]/1000=3062.27 KN
b=110*4=440

The Punching shear strength is the smallest of:

L |r 2 ] ] e
F. = 14—y hd = 0.5y f, bd

" 'y
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poo (—i 1\ T.&. { —057 (¢ b

=" y2\p, 1d [ ...- T 0,0 Syl 0.4

R N e ez

I',.*-;h_,f, b d =033 L bd i _Conirol
Where:

fo=alb=60/60=1
b = Perimeter of critical section taken at (d/2) from the loaded area

@, =40 for interior column

v =033 24(4400){S00) — 3556.7 KN

@) =07T8x 35547 2667.5 KN
@Y <V, 16675 < 3062.27 its not OK

33 Re-calculate Requird (d) 10 gatisly punching shear
Let h=65

d=355

P 30311 KN

h =115%4= 460

© — 4080.16 KN

A =0.75%4090.16 = 3067 62 KN

@V >Vt 18 (K

4.8.1.4 Check transfer of load at hase of column:

O Pn = B0 BS f'Ag)
M Pn = 0.65(0,85)(24)60x60) = 4773 6KN >3398
- Dowels are not required for load transfer

Byt use the minimum reinfarcement of dowels:

As = {1 005 *{60 x 60) =18 cm’




| [ar i_T-ﬂ_E_-i_BI_!-i_T ElS‘Hlth A. ~20.37 cm

__.—_.—_.—__.__.__.__.—__.—_,__.—_

18,15 Development Length (Lay

Ld for P 20:
JT,__ =—'ﬂ—nnf
: H:fr
0 ;
p= 0 g =22 (1.8 = 3675 cm 2 0.044 (&) () = 3168
4424 ' 4{24

Available embedment = f5-8-2=55cm- 36,75 om

. Ok

4.8.1.6 Design for Bending Moment:

( (L a) L a)
Mu=l_vaI} -li— f—JL.J,]ﬁ = E|
L" 2 2 1.’ b'\-\."' 2'.'
o ; q \'\_I {":J -\.
| 277383 -a:-:(ll 001108 =~ Efi) /100000 = 1020.6KN
'l._ L & IJ
i £ ﬁ
= 10208 _3akn
fl> D‘}'

; 34 t "
et 113ax10 - 57 Kglom®
hd®  3500x5500°

_,mRn

| T
P ||'rrf ‘i i

3196107

= — l_ e e =

P 19, Eu': ’l 400 }

o =0.00275> P, =0.002




Reég. 4, — 0.00275(350) (55) =5Z9% cm”

Use35® 14 A =3539cm” (Ineach way) T

4.8.1.7 Development Length (L, ):

Category (A), item 2 applies,
[.d [or D 14:

s fxdxd, = 4%#1*1#]32 = ARR2 em
z.h*_fc' 224

1]
1

Available embedment = ((350-60)/2) — § = 137cm > 40,82 ¢cm
= KL

4.8.1.8 Shrinkage and Temperature Reinforcement:

As=00018 * 350 *35
— 14 65 cnr = 300 14




4.8.1.9 Check for yielding:

Tension = Compression
A-]I . ﬁ- =0.85% whod

(31x154) 2107 x 400 = 0.8 x 24 =3 Sxa

= A0.2 mmi

4]

i e "::":_"
DEs
eab—35.5
5= "~ %0 D03

355

— (10434 > D003

E

OK:.i
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Fig (4-7): Footing (4) Detail,

o1




4 8.2 Design of Combined Footing

The allowable soil pressure = Pu/FS.=350/15= 23333 KN/m
Column C 5 ( 50 em *50 cm )

DL=127225KN

LL 3318 KN

Tatal Load = 2057.58 KN ([actored)

Column € 27 (D=50cm )
DL=35623 KN

[LL=10178 KN

Total Load = 5903 KN (factared)

4.8.2.1 Determine dimension { length & width ) of eombined footing :

;| & F |
L1 a b ]
d A i
s EE
] L: | A
i 1.8 i (1] : :‘; ; = u-_t
} 1 ; :

Fig (4-8): combined Footing Dimensian.

Distance between the two column = 2.1 m

. Dl = LL 1626 48 433 .58

Area Footing = G etk s e R B
| e 233 .33

Cojeot T=45 . W= 75 =»Area= 11 25 mid

voment at the center € ol 5=
(1604 03)%d ASR01* 217 0
d=0.6 m

2 _06-025=115m




2-15-025=025m

L - T
= '

ivipresd EGST.SE I ‘-'IQ{} 3
Area 3 1125

g, =2353522.5=588 4KN [m
4.8.2.2 Determine the Required depth lor one way shear :

g 75

l_.l.l:"l|‘.-l":|}|r.32_.!lSb‘:”}-az";|I 124 «2 5% d
1.4 6

d=0.Tlem

Ascime H=85%6m
d—850—T75-20="755 mm

Pu =2057 .58 —235 35x(0.5-0.755)°
=2042 3 KN
¢Ve =0.75(0.33 x Jfc" x b, xd)
0.75(0.33 x 421 % (0.5 + 0.755 )x 2.5x 0.755 x10°

=23536 KN im”°

2872 2
@Ve > Vi Its OK .
2
" : g ] =3
L E i T = i ; 245 4
14 4 ._.'! ; 24 3 N as i

Fig (4-9): combined Footing Geomelry,
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— i
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Fie (4-10): Moment & Shear Diagram to combined Footing

1.8.2.3 Design of Main joneitudinal reinforcement at middle of span

{ Top Reinforcement) :

M, =T746KNm
7 400

R i = T o = R
Y85/ 085724
M T-‘-‘ﬁ:-’lml____ﬂﬂﬁﬂ

T ghdd’ 09 % 2500% 7557

_1f, /1__?_'
'”_ml f j

]"1-— E— [’— E]— 0.000145
40 )

= | 1=

1964

prequird= 00001 45 < pppiin = 0 0012
Asyin = 0.0018 * 250 * a5 =18.25 em’

1 — Ne.of alij‘_‘l:}-;rszfl bars ]
o,

64




4.8.2.4 Mnin longitudinal reinforcement at face of column £

M, =576 6 KN m
£, 400

=" = = lﬂ LI}
0851 {.85% 24
WS 576.6%10° o
R=—ty o 22 =045
dbd® 09 x 2500 753
1 ImR. |
R e
m| o I

I II Ill_ 1106 1}_45“]
a6l N 400 )

(00113

"

Prrouird™ 000113 =p min=00018
Asr=0.0018 * 400 * 85 =3823 cm’

[ No. of ®16 bars= 19 bars

4.8.2.5 Main longitudinal reinforcement at face of column 8.

M =T736KNm
As, — 0.0018 * 250 * 85 -38.25 om”

No . of ®16 bars= 1Y bars




4 8.2.5 Check for yielding

Tension = Compression
A x fr=085x [ 'xh=a

(24 =314)=10" =400 = O8Ax 24 wdxa

a - ATmm

¢ = ——=43.52
0.8s
805 —43.53
g, ————— %0.003
' 43.53
£, =0002=1. 00s
Ok.....

o




Fig (4-11): combined Fooling Detail.
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(4-9) Design of Strip Footing:

Weight of wall (D.L.) =(height) Thickness * 1m wide = 7.

=25 75 * (3" 245=189.20 EM/m
Wu=1 4(189 261=263 KN/m

(4.9.2) Determine the footing width:

Allowable soil pressure = 350 KN/m?
Assutne fonting thickness is 0.3 m

350 By
P, = ——=2333KN/m’
Gl

(DL + £L) 189 .26

Footing width = — ——— =081l m
y 233 3

¢ ol Linwdt

So select 100 cm width of strip {ooting

Determined of the contact pressure

- 3 [ SN
Po= o S S AN /m”
Area 1x1

= D 2650 1-03 )
075 x /24 %(100) % ——(100d) =— [
& 100 L &
(I =015m
Eu‘rl|=if‘l.".?ﬂ

Tatal thicness=15 1 B+ 1.6=24.60m

So Select ?#trip_Thirkness as 30 cm




0.\ Bestermine roinfor
- LAeICrniaG iR ALE R

'.-i||."-'_1 'y i1

fuating width — wall width *

MOoment StrCngin.

footing widrh — wall widih \

M = (Pnet) { — 4 :
=265 035 * (0.173)
Viu=16.23 KN/m
; : M. #10°
Reguired Rn=—— -
b*b*d”
’ 1623 < 10"
I-:c:qmn:d Bn- —— o - =433
(1.9 % 1000 x 204
' o0
= j - = —4-'“ =R
OB5* Je D85%24
I | 2mf
P:—H-_III mifti
i \ pik
2019 6)0.433) _
i |, 209000439 4 _ 4 50109 < pmin=0.0018 .
196 400

Areq = p % b X d=0.0018 X 100 £ 204=4.03 cm®

For 012 bars:

400

If= —

E, = H.-II:-'J'

Jd =4899 ¢m

[w1x1x1.2 =30¢cm

=30 em

Use ®12 @ 25 cmApn= 452 ¢m

T
=

dvailble Ld=30cm = Requiered Ld = 48.99 cm

S0 a standard hook of (20 cm) must be used (o provide Ld

.
0k



AS min,g = 00012 * 100 * 20.4 = 2448 em

| = Sl b R — e ———a——— ]
| Use @ 10 @ 25 CMaeeesnee Aprav = .14 cm2
~ V(400 Y wa
1d= li E— F ,ilr:zfxf,.’hll— 4;—.--Irrlwivl]— 204 cm.
A 4 \ulll_.j ! C __.I '. —1"\\' 1“-" |

Ld availahle = 30 -8 1.2=208cm=>204cm ... ok,

4.8.3.6 design of Secondary Reinforcement:
As ming, = 0.0018 * 100 * 30= 54 cm”
Use 4 @ 12

(4-10)Shear wall Design
1 10,1 Calculation of loads:

W ey gue = L * Area+ Li* Area*0.25

; [4.97 S sy :
i =t— #1285 |+ [2.541285*0.25]+1900
(Rr: fisirpoomy floar G52
W 14984 7 KN

far e o SEOOF

W, =1048929 KN




From Uniform Building Code 1997(UBC):
703 zone"3"

R=8.3
=1
Ca=0.3
Cv=0.3
hn=25
Ci=0.02

Where:

7 = seismic zone [actor as given m lable 16-1

R = numerical coefficient representative af the inherent overstrength and global
ductility capacily of lateralforce resisting sysiems, as set forth in Table L6-1N on

L6-P.

[ = importance factor given in Table 16-K

Ca = scismic coefficient, as set forth in Table 160

(1 = numerical coefficient given in Section 1630.2.2

Cy = seismic coctficient, as sel farth in Table 16-1%

i, s, kx = height in feet (m) shove the base to Level i, n or x, respectively

r-C(py*®  Eq..308 (UBC)
= (0.0488(28) T =0.546

(% ) 3%
e ! W= (IR W =00999W control

]I 5.5x0.540

2500 2 5= 3l

_25Cal , 25X % w_ 0136W
i "

M= WalW =011<03=1> H=0033W

S =0 0E29F =0.09099x1 (4892 9=10478 8 control

Fi =007aT =¥ =007 20,5465 10478 8 = 401153




| Yu Mu

Floor W v H Ft | {V-FT) | [W'H) Fx v (KM
7 | 149847 | 104788 | 25 | 4005 | 100783 | 3746175 | 2360.258 | 424 8464 1380.761
6 | 149847 Im_nu.s 2175 | 400.5 ' 10078.3 | 325917.2 | 2053.424 | 369.6164 3962.756
5 14864.7 104788 | 18.5 | 400.5 10076.3 | 277217 | 1746.501 | 314 3863 7566.514
4 | 14984.7 | 10476.8 | 15.25 | 400.5 | 10076.3 | 226516.7 | 1439.757 | 250.1563 12012.5%
3 | 149847 | 104788 | 12 [4005 | 10078.3 178816.4 | 1132.024 | 203.0263 17121.3
|2 | 140847 | 10478.8 | 875 [ 4005 | 10078.3 | 131116.1 | 8260902 | 145.6962 2271335 |
1 149847 | 104788 | 55 | 4005 | 10078.3 82415.85 | 519.2567 9346621 | 1814.084 | 32690.87

104892.9 1599617 i '

Table ( 4 — 3) Caleulation of the total Fx. & Vu & Mu,

F-‘ = {I-' = F'}wih&rfz:l wlhl
F .= (10078 3)x 374617 5 25]/ 1599617
= 2360 25%

By using the software (Staad pro.) to Analysis the shear wall it was

get result as the following :
“it was effect 100 KN to building from the front side"

'..
dlEs .

!

TRy EFT SEHERSF

[ 4y omgn Wiaabmtir  Sowren | F veonan | o+ g

B

E

<8 i SlEEadl GTER n-g
S9RIIFS L Fe btk I QARER QDS el

ArhEBLRABEES T TN St E OGS EC =

(] b B gt evimi o |

Frrisrn el 00

3,
<

t XS

Trowr bk

Iig (4-12) staad prog. picture



['able ( 4 — 4) Caleulation "Sxy" from STADD Program.

Y (fy xdim) =18%
Vo=Fx*18%

4.10.3 Desion of shear wall:

Fc =24 MPa

Ty —400 MPa. fy

h=20 cm. Shear wall thickness
Lw—t 5 m. shear wall width

hw=25 m Story height.

4.10.3 .1 Desizn of the Horizontal reinforcement:
Vu=1814 KN

Vn=1814/0.75=2418.7 KN
d=0 B"Lw—08%0,5=52 m.
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" 24 - P = .
V.= X 200mm = 5200mn - 849.2 kN

0

V. =V_ -V
=24|8 7-849.2-1539.5 kM

4. ¥ 1539 SkN e
A e = = 00074 m.~0.074 cm
g Ju*d  HION [ mm *5Z200mm

A =0 00250 0025*20cm=1 0o0sS m —=0.05¢cm
8

5 ~Lw/5=6.5m/S =1300 mm.

§.=3"h =3*20cm=500 mm
S, =500 mm cont rols

Use 2 ®12=2.26 om’,

tise §.=30em

A 226307 _ g 5753

30

Sa

aa7s3 =005

~ Use 21l @ JGEHETICT for the reinforcement in two layer

hw A Qo025 S, *h

A =10.0025 -0 5(2.5 -
AL Lw §.%h

h, 25
B 2= 385525
L, &S




> 4..=0 0025 S h

I_ST.I — £ F m F!::H f_ﬂ'-. bmm
Su =3*(1 20 m=600 mm.

& =450 mm. cantrols

4 . L S g,
= 40T = () Q02530 20 =5 S = 00025%0.20
S, 5

£1=031 em

[se 2010 @ 30em C/C for the reinforcement in two layer

4.101.3.3 Design of momenis

At Mu=22713.35 KN.m

As=( Lw /S;)*2%113

L (¢ irw'ﬂ_dm_l*’.‘-.*113‘—“1}.U03ﬁ?25n11.
Fo o l
Lw = ?E_‘n ﬁl_*f___*fn "_Fl

As® [y

VIR sl = _ =0.0577
- #':'-35"'!? BA* 24N 7 mane” g S 0. 20m

1;_1"}[]33??15 m_:. «AOON | mm”

Mn— (0.5 AsHy*Lw( 1-T‘— )

Ma=0.9%0.5*0 0036723 o # 400N/ mm *6.8m(1-0 0S77=4 04889 Nom.
Mu—22713 35-4048 9=1R604 45kM.m
L

y(lw Cw) 400N/ mm (6 Sm—0.6m)

.
=RT R7en




R
[se 12032
g -
]
L
1
G L - —_— e——
ek -
i
¥ ¥ 1o I

Fig- (4-13): Detail of shear wall
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6. American Congrete Institute ( A C.1). Building Code Requirement

for structural concrete | ACT - 318M - 02).

7 Uniform Building Code (UBC-97).

]
-2




	1.pdf
	ji.pdf
	ji 001.pdf
	ji 002.pdf
	ji 003.pdf
	ji 004.pdf
	ji 005.pdf
	ji 006.pdf
	ji 007.pdf
	ji 008.pdf
	ji 009.pdf
	ji 010.pdf
	ji 011.pdf
	ji 012.pdf
	ji 013.pdf
	ji 014.pdf

	2.pdf
	ji 015.pdf
	ji 016.pdf
	ji 017.pdf
	ji 018.pdf
	ji 019.pdf
	ji 020.pdf
	ji 021.pdf
	ji 022.pdf
	ji 023.pdf
	ji 024.pdf
	ji 025.pdf
	ji 026.pdf
	ji 027.pdf
	ji 028.pdf
	ji 029.pdf

	3.pdf
	ji 030.pdf
	ji 031.pdf
	ji 032.pdf
	ji 033.pdf
	ji 034.pdf
	ji 035.pdf
	ji 036.pdf
	ji 037.pdf
	ji 038.pdf
	ji 039.pdf
	ji 040.pdf
	ji 041.pdf
	ji 042.pdf
	ji 043.pdf
	ji 044.pdf

	4.pdf
	ji 045.pdf
	ji 046.pdf
	ji 047.pdf
	ji 048.pdf
	ji 049.pdf
	ji 050.pdf
	ji 051.pdf
	ji 052.pdf
	ji 053.pdf
	ji 054.pdf
	ji 055.pdf
	ji 056.pdf
	ji 057.pdf
	ji 058.pdf
	ji 059.pdf

	5.pdf
	ji 060.pdf
	ji 061.pdf
	ji 062.pdf
	ji 063.pdf
	ji 064.pdf
	ji 065.pdf
	ji 066.pdf
	ji 067.pdf
	ji 068.pdf
	ji 069.pdf
	ji 070.pdf
	ji 071.pdf
	ji 072.pdf
	ji 073.pdf
	ji 074.pdf

	6.pdf
	ji 075.pdf
	ji 076.pdf
	ji 077.pdf
	ji 078.pdf
	ji 079.pdf
	ji 080.pdf
	ji 081.pdf
	ji 082.pdf
	ji 083.pdf
	ji 084.pdf
	ji 085.pdf
	ji 086.pdf
	ji 087.pdf
	ji 088.pdf

	ji 089.pdf

