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Project Abstract

prepare detailed structural planes and shop drawings
't is a three stories Female School in Hebron city.

iral design. Functional , Aesthetic , and Practical use
A :

b

i accommodated with the architectural

lysis and design process.

the structural design.
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List of Abbreviations

Ac = area of concrete section resisting shear transfer.

® As = area of non-prestressed tension reinforcement.

® A= area of non-prestressed compression reinforcement.

® Ag = gross area of section.
® Av = area of shear reinforcement within a distance (S).

® At= area of one leg of a closed stirrup resisting tension within a (S).

® b= width of compression face of member.

* bw = web width, or diameter of circular section.

® (.= compression resultant of concrete section.

® C, = compression resultant of compression steel.

* DL = dead loads.

® d = distance from extreme compression fiber to centroid of tension reinforcement.
Ec = modulus of elasticity of concrete.

- fe’ = compression strength of concrete .

Sy = specified yield strength of non-prestressed reinforcement.

h = overall thickness of member.

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



* Vc = nominal shear strength provided by concrete.

® Vn=nominal shear stress.

® Vs = nominal shear strength provided by shear reinforcement.
i ® Vu = factored shear force at section.
* Wc = weight of concrete. (Kg/m?).
* W= width of beam or rib.

®  Wu = factored load per unit area.
e @ = strength reduction factor.

® &= compression strain of concrete = 0.003mm/mm.

.

&; = strain of tension steel.

e £= strain of compression steel.
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Chapter 4 Structural Analysis & Design
Chapter 4

Structural Analysis & Design

4.1 Introduction.

4.2 Determination of Slab Thickness.
4.3 Determination of Factored Load.
4.4 Design of Topping.

4.5 Design of Rib 2.

4.6 Design of Rib3.

4.7Design of Beam 8).

-1 Introduction

to find the internal forces, deflections and moments for the all structu
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4.2 Determination of Slab Thickness

L Joint
Exp. Jount Be

GCround floor

Figure (4-1): Ground Floor Slab.

ding to ACI-Code-318-05, the minimum thickness of non prestressed beams o
ess deflections are computed, given in tabje (9.5-a), as follows:

nd continuous = 1.1/18.5

=450/18.5=24.3> cm,

=S7021 = 27.14 o0}
38



Chapter 4 structural Analysis & Design

hyin for both-end continuous = 1.3/21
=690/21 =32.86¢cm  (control)

1 hiin for one-end continuous = 1.4/18.5

=330/18.5=17.83cm

huin for one-end continuous = 1.5/18.5

=420/18.5=22.7 cm
huin for one-end continuous = 16/18.5

=460/18.5=24.86 cm

We selected h = 35¢cm. ... For both-end continuous is control.

termination of factored Load

Determination of Dead load

Tiles 3 cm

; [ortar 2 cm
Coarse Sand fil c
R concrete Toppin,
Concrete block

N/m / rib




Chapter 4 Structural Analysis & Design
Coarse Sand Fill 0.07%0.52x 17 = 0.6188 kN/m / rib
Topping 0.08%0.52%25 = 1,04 kN/m./rib
Block 0.27%0.40 X9 = 0.972 kN/m / rib
Concrete Rib 0.24%0.12%x25 =0.81 kN/m / rib
Plaster 0.02%0.52%23 =0.2392 kN/m / rib
-‘F' = partitions 1.25%0.52 =(0.65 kN/m / rib
.‘
Nominal Total Dead Load =

0.3432 + 0. 2392 + 0.6188 + 1.04 + 1.04 +0.972 + 0.81 + 0.2392 + 0.65

=4.9124 kN/m of rib

1 of factorgiir dead & live load

1.2*Dead load = 1.2%4.9124 = 5 89435 KN/m of rib.
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Dead load of tOppil’lg = Wtopping + Wiites + Wand Winertor it wpaniones

= 1.04 +0.3432 + 0.6188 + 0.2392+0.65 = 2.8912 KN/m
Total Dead Load = 2.8912 KN/m
Live Load = 3KN/m.

1‘ qu=12DL+1.6LL

=1.2%2.8912 + 1.6 * 3 =10.68 KN/m (Total Factored Load)

g, xI*  10.68x(0.4)*
12 12

Mu = =0.1424kN.m
Mn o4 f/c' xb’xhz
0.4 B

1000*80*

= 2.19kN.m
—042V24% 6 "

=0.55%2.19 =1.205kN .m.

ACI-318-02 (7.12.2)

.0018x100x8 = 1 .4dem? /1m. '

), With As =200 mm?/1m in both directions. |

3 Ok
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Structural Analysis & Design

4.5 Design of Rib (R2) at ground slab:

Qpcﬁ A

(a1}

Figure (4-2): Structural Plane



Using "Atir" software for the following values of the envelope moment and shear diagram:

‘ 1 ?
_ i
.:.! f_! I ﬁ le Bop o} AJ
-‘ 08 24 0.8 &t o
b -
i . -

"

Units:kN,m
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Live load - Service

structural Analysis & Design 1

Load factors: 1.20,1.20]141‘I
———

1.56

6.9

Figure (4-5) : loading of Rib 2

JRRNCR) — - —

333
2% | 4.14 : 2.76

B g (4.6) : Moot Envelop of rib 2.
. 251 -23.6]
192 472 '
= /

43
-
1
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. Eﬁmtive Flange width ( bE) R R R L R L L

by For T- section is the smallest of the following:
by =L/4=24/4=60cm
by =12+16t=12+16 (8) =140 cm

b < center to center between rib = 52 cm

Check rectangular section or T-section
- Assume bar diameter = 14mm

- bw=12cm,h =35¢0m

a _:—.:.E —20-8-7=315mm

33.3KN.m

52 *0.08 *-1.(0:3’1‘5 - ?

ACI-318-02 (8.12.2)

*10°=233376 KN .m
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4.5.1 Design of Positive moment of rib 2:

4.5.1.1 Design of Span 1

Mu=14KN.m
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0.117 em*< A4s,,, =1.26cm’

Use2 @ 10 with As=1.57 cm? > As,min=1,26 cm? * Note Agio = 0.785 cn’

® Check for yielding
Tension = compression

As*fy=085%f *b*a

157*%420 =0.85%24*520*
a=6.22mm
. -



Chapter 4 Structural Analysis & Design

Mn

Rastet”
b*d’

37%10°
0.52*%(0.315)°

=

=0.717Mpa

m=_ 42
~ 085*fc'  0.85%24

Fiéﬂ;i—(:l_ W)

=20.588

L | 2(20.588)(0.717) A
P /(- 1 =1.738* 10
.: 2@;58,30 \/ 420 )
p*b*d=1.738*10° *52 *31.5=2.85 cm?

* Note Ags = 1.54cm?
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310*420=0.85*%24*520*q
a=12.3mm

a 123
c=—=——=1444
B 085 i

. 3151444
CT 1444
£, =0.062 > 0.005

X0.003

= Ok
4.5.2 Design of Negative moment

4.5.2.1 Design of support (2)

Mu=-28.6 KN.m

?g,'(bw)(u) ......... e (ACI =10.5.1)

Tkl 1&3@ is control
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2mRn

i =l(l_‘ 1_ )
m

p=

_ 1 Q- JI_2(20.588)(2.67))= TS
20.588

420

Areqg=p*b*d=6.84 %107 * 12 *31.5=2.6 cm®

2.6 cm®> As,,, =1.26cm’

Use ® 14 >># of bar = % ~17 *Note Aeiy= 1,54 c?
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Av=2x50=100 mm’
1. Iteml:®Ve 2Vu
®Ve= (D(l.l)@ xb, xd

=@ Vc= 0.75(1.l)xi2_ix120x315

=25.46 kN

Since ®Vec<Vu
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DV, =0-75*%me0.12x0.315x103 =8.68 KN

DVe+DVs . =9.45+25.46 = 34.91kN

_3%2x50x10° x420

. o L Al =1.05m
“req ‘0.12 |

o 2x50x10° x16x420 .

X Ssmé ————————=1.14m

: "h.‘ll 24%.12
1
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4.6Design of Rib (R3) at ground slab:

structural Analysis & Design

53

‘ 1 2 3 3 ‘q
| 1 g &
; ‘ a0 o A-] A1 BT .
i|/ p _ il - — A_i L
| A A 0.8 3.5 0.8
E_".‘ N 24 : 0.8 ‘ 6.1 | | ]
- : ¥ 3 z T | T 6_9 I l 4.3 H i
1
Figure (4-8): Rib3 geometry.
52.
| B.
35.
. 12.
. A-R
Figure (4-9) : Rib Section. |
ey Units:kN,m ]
491 4.91
' \
ol 6.9 43
= Load factors: 1.20,1.2011.é
B S

69 =

N ) e

a |

ure (4-10) : loading of Rip 3.
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Moments: spans 1to 3

structural Analysis & Design

-29.8
-28.2
-20.6
-20.4 -18.7
N T2 /\
2.23
87 L | |
28 L AN P _
H(/ 1‘46;1 1il I T :,Lzb |
s ﬁ'\_/ﬁ 1 | 8.9
226
.8 2.73
| o8 ) 24 | 345 { 3.45 !
1#7 .
Figure (4-11) : Moment Envelop of rib 3.
1
- -29.4
222 235
— }1.
t :
18.7
24.7

Figure (4-12) : Shear Envelop of rib3.
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4.6.1 Design of Positive moment of rib 3:

4.6.1.1 Design of Span 1
Mu=32KN.m

Assume bar diameter=10mm

Mn= ——="" =355KkN.m

'9'
.°
o

7’

%(b Xa)z it (b Xd)- (ACI-105.1)

_fm"b);(12)(31 5)> (12)(31 5)

. €1.26 +eeusreron. the larger is control

,[,L— 26¢ .m“
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0.269 €M’ < 45 =126cm’
Use2 ® 10 with As=1.57 cm? > As,min=1.26 cm? * Note Agio = 0.785 cn
- eSS
® Check for yielding
Tension = compression

As"‘fy=0.85_"'fc"'b*a

157*420=0.85%24*520* ¢4
s —622 =7.32mm

0.85
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Chapter 4

226% 420 =0.85%24*520*a
a=8.95mm

, 315-1053
1053
£, =0.087 > 0.005

X0.003

= Ok
4.6.1.3 Design of Span 3

Mu=89KN.m

' (wad)Z—lj—'%(wad) ................... (ACI -10.5.1)
_ ).(1‘2)(31,.‘5)2 :{_—;.-(12)(31.5) |

<1.26.............the larger is control
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1

p:,_(l_ I_ZmRn)
m

p= )=4.58* 10"

a \/] ~2(20.588)(0.19)
20.588 420

Areg=p*b*d=458*103*52%31.5=0.75cm?

0.75em’< As i =1.26cm?

Use ® 10 >> # of bar = % =16 * Note Asio = 0.785cm?
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4.6.2 Design of Negative moment

4.6.2.1 Design of support (2)

Mu=-204KN .m

s
[}
&
~

() 9

ll

4(ﬁv)(bw)(d)z L X d)o (ACI -10.5.1)
A.»s,,, 4‘({;) )(12)(315)_ (12)(315)

............. the larger is control

-)=4.8% 103

' *31.5= 1;&%’
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18 em*> As,,, =1.26em’

h * Not =1.54 cm?
Use @ 14>> # of bar = % =12 Note Aoia

® Check for yielding

Tension = compression

As*fy=085*f *b*a

308%420=0.85%24*120*4
a=152.8mm
K _El‘-sg.s

¢ 0;85



i

lteml ;@ Ve 2 Yy

D Ve = (. 1)£xb xd

=¢Vc-0.75(1.l)x—24—x120x3l5

= 25.46 kN

Since @ Ve g Vu
Not control
Item 2

%‘@V’c SVugdve

@’Va= 25.46 kn

2546
@ -—=l27K
'EI:_ @_V? 3Kn

Contro)

Chapter 4 ~ structural Analysis & Design
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OVe+®Vs, . =9.45+25.46 =34.91kN

min

Vu=23.5kN < ®Vc + OFs,, = 3491kN control

. Av _1bw 3x2x50x107° x 420
B3 fy 0.12

=1.05m

7 o 2x50x10°° x16x420
XEw=>.§ = E k :
o 24 % 12

=1.14m
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4.7 Design of Beam (8) :

17 - ’ 3 4
1 2 ) i
l A == A =T
A L A Lt TJ\\
.__;_o““ ) 6.3 0.6 5.6 0.6 6:: i)
/ P — 5
- 6.9 . 6.2 : \\{
D‘“‘ Figure (4-13) : Beam (8) Geometry.
@
A-A
= Units:kN,met
I [ : N
140

| ; | | 9.80 9.80
s _ L ‘ o= £ N i \ i \
“\‘ 600y | | | | 00y v ¢ ; 6.00
69 7 + 6.2 *

- 6.9 T
lw o, ) _ | ) | :

' - { i L;“;mz‘. \ 7.42
TS 62 i 6.9
e = oy H
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Moments: spans 1to 3 e s e o 4
-121.6 3 -1“-1

B s W83 ! Rl = | : .
il — V : :
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4.7.1 Design of Positive moment

4.7.1.1 Design of span 1

®»  Check rectangular section or L-section

Assume bar diameter=20mm
bw = 40cm,h = 45cm
d =450-40-10-10 = 390mm

Mu_, =1163KN.m
Mn, =085+ fc+ bf stfx(d-3)

Mﬂf= 0.85 * 24 *600* 350* ‘_(:39.0 —:’j-"-) *10°=921.1KN .m

- ﬁmf-—.@ngml =8289KN.m > Mu,,,




bw = 40cm, h = = 45¢cm
d =450-40—- —10-10= = 390mm

Mu=1163KN.m
e . LB mgox
o 09
= \/79 (wad)z L7 ) et (ACI-10.5.1)
S = g ot (400)(390) > -(4oo)(390)
4(420)
As = 4549 < 520.............the larger is control

EEs=— s



®  Check for yielding
| Tension = compression

a As*fy=085*f*h*q

1017*420 = 0.85* 24 * 400 * a
a=524mm
a 524
C=—=——=61.6mm
T8 " ogs oLom
_390-61.6

n . :
- " ‘7', E

: X0.003
- 61.6
'E, =0.016 > 0.005

~ * Check for spacing between the bar

hl 1
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Chapter 4

: _105.1
AS iy =—JE)(wad)21£(wad) ................... (ACI-10.5.1)

( 4(420)

As ;, =4549 <520 ..o the larger is control

(400)(390) s (400)(390)

Asmin = 520mm2

_ Mn
brd

_ 26.11*10°

=043 Mpa
400* (390)°
L 420 _ 50588

M 085* o 085%24

)= 0.00103
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Y
| ‘ As*fy=085*f,*b*a

615.6*%420 = 0.85*24*400*a
a=231.Tmm

g2 3L a7 2

B 085
5, = 220372 50,003
372
£, =0.03 > 0.005

e Check for spacing between the bar

400-2%40-2*10-4*14
- 3

Il

S

f

S=81.3mm >25mm

4.7.1.3 Design of Span 3

Structural Analysis & Design

-



w—-f—*—*

e

Chapter 4 structural Analysis & Design
Ro= 1
b*d’

6
Ry < 109.8*10

— =18M
400*(390)2 pa
w= B - =20.588

085* o 0.85%24

=i. - “_2”112"
p m(l r,l - )

p==1_u; Jl-w
20.588 420

)= 0.0045

Areq=p*b*d=0.0045 * 400* 390 = 703 mm®

703 mm*> A, = 520mm”
. ‘ an
':'- =703mm" is control
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803.8%420 =0.85*24*400*a
a=414mm

g, = 390 -48.7 X0.003
48.7

&, =0.021> 0.005

® Check for spacing between the bar

g 400-2%40-2*10-4*16
S —

- S=787mm >25mm

of Negative moment




!
| Rn= ﬂ
| bladz
109.8%10°
Roo 10984100
a00*@opy M
I
‘ : . - 20 =20.588

085 085%24
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803.8%420=0.85%24*400*a
a=414mm

£, =0.021>0.005

®  Check for spacing between the bar










4.7.
4 Design of shear

— bw*d




Try 2leg @ 10 - @ 6= 78.5mm’

Av_2e%s o0
s = ,,&‘ mﬂ' ..|.|.It_._-|'.|-
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4.7.5 Details of Beam(8) reinforcement.

e 1B 1. M o e _GSTI2 L=700 TR
AT BT -
M I ©4T16 BB,
T10@15
L = 160




4.8: Design of Tow way Rihbed slab:

4-8-1 Dead Load ( ‘wleulation ¢

Tiles 0.03%0.52*0.52%22 = 0.1785 kN/0.52%0.520f rib
Mortar 0.02%0.52%0,52*23 = 0.1244 kN/0,52*0,520f rib
Sand 0.07%0.52*0,52*17 = 0, K3218N/0.52%0.520f rib
Topping 0.08%0.52%0.52%25 = 0.5408 kKN/0.52%0.520f rib
Block

0.4%0.27%0.4%9 = (3888 kN/0.52%0.520f rib

Rib 0.27%0.12*(0.52+0.4)%25 = 0,745 kN/0.52%0.520f rit,

Plaster 0.020.52#0.52#23 = 0.1244 kN/0.52%0.570f rib

partition (1.25) (0.52) %052 =338 kN/0.52#0.520f rity
Dead Load

=2.761 kN/0.52#0,520f rib

Dead Loag PEr unit area = 2 761 , 0.52%0,52=

10.21 KN/m?
Live Load = 3KN/ m?

95 =12D =1.o.21==1.2=12..z5k1\1/um2

7.05 KNj?
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BE: | B 11g =

0000000000000000000000
000o00000000000000000a
0000000000000000000000
0000000000000000000000w
0000000000000000000000)@
0O00000000000000000000
0000000000000000000000
Uooo0o00000000000000000
0000000000000000000000
O000000000000000000000
0000000000000000000000)
DDDDDDDDDDDDDDDDDDDDDEM
OOOO0O0O0000A00aAn00000cn

84 B 84 [

72

121

Chapter 4

: Two way Ribbed slab ,

Figure (4.19)
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Mgy =Cy* ‘Iun*(La)z
Mua:%*qm'(Lb)z
From table (12-5)
C,,,=0.081
G =001
My = Cy * gy * (L)
My = e * g * (L0)
 Mapm (Mg + M,y) Y052
1412.25%(7.2)%) +{0.081#4.8* (7))} *0.52=37.23KN.m / ib




ral Analysis & Des;j
erd : - stryctural Analysis & Design

Design as a rectangular with b, = 52 em

M= Mome 3B _ 4 36kN m
® 09

AR v L ACI-105)
As iy = M)(de)z fr (wa }"-"!""' '

As, = Z({%(lzx3 13)> i;—‘;([z)‘(s 1.3)

Asy, =1.1<1.26.............the larger is control

As =1 26em®

* Note Aolo = 2.010[112
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DR

¢ Check for yielding
Tension = compression

As*fy=085*f,*b*a

402*420 = 0.85*24*520* 4

a=1591mm

=2 =222 1o rrm
_312-18.72
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From Table (12-6) :
Case (1)
W,=0.89
W,=0.11
qu=Total load on the panel= 7.2%12.1*17.05=1485.4kn
The load per rib at the face of the short beam

iy

V.= 1485.4% 0.52 %0.11 /(7.2%2) = 5.9KN

‘control






Y

Chapter 4 ~_structural Analysis & Desjp,

Then Select S=12.5cm < g ..... .0k

leg®8/125¢cmcle Select 2

4.9 Design of Long Column (C18) :

4.9.1 Design of Longitudinal Reinforcement :
Select column (C18) for design
Pu=2200KN

Pn=2200/(0.65) = 3385 KN

PR=115%

8% 4g{0.85* fe pe(fy —0.85 )}

8th factor, , shall be permitted t0



| tructural Analysis & Design
: h e _ -

I
Klu B M 1]440"" ........................
] (—;—JS(M 12(1‘/!—-——2

| ‘
; 1¥3.22 |
| 3t0s 22 (for bending aboU

. long Coloumn

EI L .. [ACI318-2002 (Eq. 10-15)]
1+ 8,

¥ E, =4700/fc' = 4750 %24 =23025.2Mpa

— e [
= —

Pe= " " 2200
2*3 *3 = e Bhom g,
2 12 12
N4%23025.2%1.35 _,
"%&4 2%0%5'12 145 =7024.6KN.m’
1+0.77

i
S il g




- structural Analysis & Design

From Interaction Diagram
{— = —————2233:;3;3 +0.145=1.77 Ksi
p, =0.0125
A=p* Ag=0.0115%60*30= 20.7cm’
207 _ 1353

Use ® 14 >> #of bar =15 |

e Check for spacing between the bar

Chapter 4

0-2*40-2*10-1*12-2"14
E

LN h _._.J_



4.9.4 Detail of column 18:
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i

I .
i :If 1 'E ‘ 4.10 Design of Isolated Footing (F18) :

i 4.10.1 Load Calculation :

i

Total factored load = 2200 KN.

Total services load = 1648 KN.

Column Dimensions = 60*30 cm.

Soil density = 18 Kg/cm3.

Allowable soil Pressure =400 KN/m2.

Assume footing to be about (65 cm) thick.

live load =5 KN/m2.

q allow,net=400 - 5 - 0.6*18 - 0.65*25 = 368 kN/m’

4.10.2 Determination of Footing Area :

= —— =448 m?
A 368 448 m-
B

D 128,825
s T .-?ig




- a
R Critical Section at '2‘4' d

!I i £+d=—0f'3‘+0555‘—'00705m

| Vu=3143% (%g_ 0.705)*25= 550KV

§Vc= ¢.(% « [fo*b, *d)

5 "‘% « (24 #2500*0.55
> Vu =SSOIQV

¢Ve=0.7 5= g49.7KN
gVe= 849.7KN

shear action (punching)

o Check for two way
|ue of the following equations:

~ The punching shear strength is the smallest v




&

Chapter 4

a.
=40 for interior column

) g [1+ J\[_b =°_6_. (”_6) 53 %4020 *0.555 = 2733KN

na 075 ,(40*0.555 5 )x /37 %
¢12[bld )f”bd 12 e 24*4020*0.555 = 5139y,

1 075, [z 420
\/— b, = 2T +24*4020%0.555 = 2733KN

@V =2133KN ..... Control
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' Check of spacing :

s=2"""’“2’“1735‘““m = 184.5mm

Step(s) is the smallest of:

e 3h=3*650=1950mm
e 450mm - control

4.10.4.2 Design for flexure in short direction :

Mu=314342.541.155 = 475.4KN.m







Y

Structural Analysis & Design
hapter 4

ktr+cb_0+93

=—=517>25
db 18 517

ktr + cb
db

—
=

9 420 1+1+x08
req -

= * 18 = 4444 mm
10 1+v2d 25

Ld saiisbie= 1075-75= 1000mm

Ld 4ysitatie= 1000 mm > ldyeq = 444.4mm

ot required hook
4.10.6 Design of dowels ;

$.Pn=4.(0.85 fc' Ag)
#-Pn = 0.65*[0.85*24*(600*300)]/1000 = 2387KN
But Pu=2200 < 4.Pn=2387KN






4.11.Design of strip foundation:

ORI 1
. o PR
) . plﬂh‘h‘hiﬁ ‘l |{,h
. |

| [







NG. = 73‘1-2 L V
: ¢ 14at20 cmele

: Check of strain:
As*fy=085*f *b*a




Requiredlength of ook 16+ 216°1.4 = 224 €7
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?




——'_-

2
qu=1.2*11+ 1.6%5=21.2 KN/ m™.

For one meter Strip, qu = 21-2 KN/ m.

4.12.2.2 Load on landing :

Dead Load:
Tiles = 0.03*22*1 =0.66 KN/m

Mortar =0.02¥23*1 = 0.46 kKN/m
Slab=025*25*1 =625 KN/m.
Plaster = 0.02*23%1 = 0.46 KN/m.
Total dead load = 7.83 KN/m.

structural Analysis & Design,
Chapter 4

Units:kN,mét4

o

07




4.12.3 Design of Shear 3 o
. Assume-@12formainremf0f€em :

So, d =250-20 122=224= 22.4 cm

-42.6

426

th of the stair is OK.
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oment for stringer:

Chapter 4

4.12.4 Design of Bending M

ure shows the Moment Envelope acting on the stair:

The Following fig

“m: W81t03 |




1
p==
m

1 ]_.3.'1&]=/
5

saqopr222 = 8426

As,,, = 3.791%10
§+100%25 = 4.5cm’

AS in =0.0018*b*h= 0.001
As =43 om’ < ASy™ 8.42 cm’
Use ® 16 >>> 842/201 = 4.2

Use ® 16 @ 20cm c/c

Use 5 @ 16 with As= 10.1cm’.

As provided = 10.1 cm? > ASTeq...-ooe-o: s et
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4.12.6: design of shear for landing:
Assume @ 12 for main reinforcement:-
Shoar So0,d =250-20-12/2 =224 =224 cm

82,
-68.5 :

Figure (4-27) : Shear Envelope

Vu =68.5KN .
¢ f:_.' *bw * ]
1 _ﬂ'fg:a‘l_—gT_
= | '

. __‘(L@ﬂﬁf’fa/ 24*1000*224
= — —
) KN < ¢Vc=137.2 KN.

=1372KN

hear Reinforcement is required. So the depth of the stair is QK.

-7Design of Bending Moment for landing:
e .




20.588%1.86
St [=4.65*107
= ] 65%10
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Check for strain:
Tension = Compression

A * =085 fc *b*a
1272.5%420 = 0.85*24*1000 *a
a=26.2mm
a 262 . __
c=—=——=30.82mm
B 085
221-30.82

—*0.003
&, =0.09 > 0.005—» ok

30.82

]




3.1=39

Use @ 12 >>> 450/11
Use @ 12 @ 25cm c/c

Use 4 @ 12with As = 4.52 cm’,

As provided = 4.52 cm® > ASTEqesveeesienses

0.85% fe' *b*a
0.85%24*1000*a

PR R

OK.
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4.12.6 Stairs at section (1-1) Details:
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4,13 Design of Shear wall:
4.13.1Calculation of loads:

WWM Wexght of slab + Weight of stairs + 0.5% (W
_ eight of u
. ol PPer columpg

m m

valls *W&Qﬁ of lower columng & walls ) =7762 7KN






12.67KN

2122.7KN

2580.5KN

Figure (4-30) : FX- Diagram

N=0.1 KN/m2
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2. Snow load
S=h-400/400

=997-400/400=15KN/m’

Qt=154+0.228=1.728 KN/m’

- ' FL_;‘ e -
W - ij tung in KN/m? bei einer

Stiltzweite | in m (inkl. Eigengewicht)

325 350 375 400 425 450 475

073 064 056 050 044 040
061 050 042 035 030

U4l U333 U8 0,73 08

083 073 084 057 05
077 063 053 044 038

o g0
& ga

o
®

0,79 063 051 0,42 035 030 05
164 140 120 105 092 082 073 05
184 1,40 1,17 095 078 065 055 047
123 097 078 063 052 043 037 03!
169 146 127 111 093 088 073
168 138 112 092 077 065 05
115 092 075 062 051 043 03
233 201 1,75 154 135 1,22 10
223 178 145 1,09 100 084 071
148 1,19 097 080 0.56 056 048
301 260 226 199 176 157 141
289 215 175 144 120 1,01 0%;
178 143 117 096 080 067 08
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Zveschunaubageroratn 2 60 o <~ ===
N bwwmhhmrrn:,»\
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e e el 0 125 150 475 200 225 250 275 S 450 375 4pg 4,
- § 8% 570 200 29 2% 180 180 135 115 0% 036 05 o, .o ‘9,
063 oos s 2 2% 572 398 29 2% 18 160 120 0 073 0% ;o 0B gz 08 oo
$ 8% 87 300 LW 100 VA7 VM7 OB OB G 036 03 o 2 Cxz (Y
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67 oo 08 21, 5 I8 265 200 153 118 ©%2 076 0gn pop 07 nm—
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1-Moment
Max moment=-8.53 KN.m

Fig.(4-33) Moment envelope for purlins

=Design of moment :-
ky  Mu(max) =853 KNAm=:8.53/4.448><1000x1/25.4 =75.5 kip.in

r.Le-‘ Mu

6’ Zx=75.5 > Zx=2.33

- L

1S5.4*2*1/4 > 7%=2.04
A

58 , h/t=14.2

Lompact :
ik

1.12V(28000/36) =318
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Fig.(4-34)Shear envelop for purlins

. '!l':- =Design of Shear =

g Vu (max)=11.28 kn.m =228 _5 oy 1.
- Vu(max)=11. n"m_4.44a— .54 kip

. ‘v Vu
s
0.9%0.6*Fy*d*tw > 2.54
0.9% .6*35"4*% =19.44kip > 254 "

* Internal forces calculation
ort from purlins 20,72k

k
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Structural Analysis & Design

=The truss consists of four types of member

1- The vertical member(V)

Value of compression force
NO. of member
KN Kip
Vi 114 25.63
V2 104 2338
| V3 82.9 18.64
[va TEITE) 13.98
[vs 414 9.31
1'6 - 20.7 4.65

2 The top member (1)

fiﬁe (éQS) ‘f\ﬁﬁlﬁal rﬁe’mb’er forces

| force
[T

| Value ofc’ompﬂaskion
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3- The diagonal member(D)

Value of tension force
NO. of member
KN Kip
D1 147 33.05
| b2 EY; 263
D3 879 19.76
[ 58.6 13.17
293 6.59
0.0 0.0

 bottom member(B)

\ember Value of tension force
-“‘ ™ 233
e s
oz 9.92

Structural Analysis & Design



ral Analysis & Des; "
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4-14 3 2:-Design of tension member

Maxvalu of tension =311KN=69.92Kip

58 ( *2.96 )512‘8.761_(?_;);53{92'(;9_“mok

sl s =



- Structur | Analysis & Des; a

B Chapter 4
g 4-14.3.3:- Design of compression member
e =Vertical member

Max value of compression =114KN=25.63Kip

g Take section member L3*3*5/16

Section property ........A=1.78in’ rx=0.91in ry=0.91in
L=1.5m=4.92ft
- Determine of the reduction factor for slender:-

92012
ﬂ;é!!* ?: 120.66
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o, - =top member
Max value of compression =311KN=69.92Kip

Assume = = 75

A~ .-29‘103
471 [ = 13368

Fe= T 'E _ 4294107 =50.88
SRy e

i _ Fer = f[o,ssa"” Fe] *Fy= [Qissa'gslsm] x36 = 26.77Kip

*125492 |
T ——=T753r=0787

PN
g

'Member and the Gusset plate




: Chapterd

, Tre value o M. CoMHIGRSION inthg}lem@ member is Vu= 25.63 kips.

x A

LD\




Chaptera

kaﬁ = 1\6& TR IR mke zm
-y w
B. Design of weld between the diagonal member and the gyss
The section of the diagonal member i angel (L3 * 3 * 5/16).
The value if Max. Tension in the diagonal member is Tu = 33.05 kips.

t Plate..

vertical member use the same size and dimension of weld for the Previg
i : : - [ - us

‘1Ca

TG

X 0.6 X70 = 557 kips.



s Fs:; +F,+2-305@2 :ﬂ SR 22333053 0:86)
“) ' I.-'I\ o
 Fi=3305-1671-1522=112kip

-I
n g o o "
= ol L 2 = .
... L& o,
_ T
7

J > 33.05 kip - ok

‘and the gusset plate:-
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Table 1-11 (continued)
Rectangular HSS
Dimensions and Properties
H385-|-|$831/2
Axis Y-Y Workable Flat Torsion
Shape !
s r Z |Depth|width| c Area
in2 in. in. in* in3 ¥/t
295 | 3% | — 793 (499 1.18
3.3 57‘/:. — 6.26 |3.89 1.20
4 e | — 440 (270 1.22
zzgg e | — 661 |5.20 1.07
= 3:/5 - 599 | 459 1.08
e s | — 517 |388 1.10
; | — 4.15 [3.05 1
124 | 47 1
‘ — 295 |213 1.13
3.;; g:a -~ 106 |659 1.07
% g L 941 [575 1.08
by 34; — 796 [4.81 1.10
173 | 3 : 2;: 2.74 1.12
59
320 | o35 | ;i
A, 757 |532 0.983
23 | o | = | 677 |esr 1.00
183 | 3y : 578 (393 1.02
136 | g — [ 330 (308 | 103
1N 214 1.05
208 | 5 | _ | 483 404
ES 27[: 440 | 359 33?3
15 [ g | = | 382 fans 0933
102 | | = z-g: ;t’g 0.950
: 0.
g;’_ o | = | 86 |as i
216 | 95 | _ | 393 |ag3 o
2ig ir 4z | 0917
g | )
122 | 378 | 267 g
SR — || 267 |1gp D950
15 0.967
s 2‘2;:‘ — 3.16 [264 2
Fen L — 255 | o -850
N2 | gy (29 ] oy
‘ 0.883

Table (4-7.b) Hss
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Table 1-1 (continued)
T W Shapes
Dimensions
Web Flange Distance
t, | Width, | Thickness, k 5 | 7| able
2 by ty Kaes | Kaet Gage |
in. in in. in. | in. | in. | in in.
e | She | 8.28[8Ys [0.935] 131c[1.33 [15%6 | /16| 5% | 512
2 | Y | 8.22|8% |0.810] ¥ 1.20 {12 | s
s | %he | 8.11|8% |0.685 "6 1.08 |1%s | e
%8 | %6 | 8.07|8Ys |0.560| %1e|0.954] 14 Y6
She | 3he | 8.02|8 0.495| 2 (0889|1318 | Yhe
She | 3e | 8.00|8 0.435| 716 [0.82901Ys | ¥4
She | e | 654|6V2 [0.465| 7is 0859 5ig % |6%| 4
Va | Vo | 65067 |0.400| ¥s |0.794 e | %6 |6Y%| 4
Ya | Y | 5.27|5% |0.400| s 0.700] s | %6 | 6Y2| 2%/49
Ya | V8 S.ZSJ 57: |0.330| %16 |0.630] ¥ %16 6% | 2340
Ya | Y8 | 4.02|8 0.315| %16 | 0.615 "hJ %6 | Y2 | 2V
“‘fi s | 4.00|4 0.255| i |0.555 s | 94 + *
%e| Yo | 3944 |0.208| e |0.508 "h:' "
) % | 6.08| 6% 0.455| 7hs |0.705] 5/, % | 42| 3V
s | 6.02|6 0.365| ¥ |0.815| 78 %6 * +
Vs 5._99 6 0.260| s |0.510| s 915
Vs | 4.03|4 0.405| 35 |0.655 e | %6 | 4| 21
Ys | 4.00(4 |0280| v |0.530 Ya |
Yo | 0.215 el 1
e “/,i 2
2 Bhe e | 32| 2948
Ya | e | 315 23
Yo s | v | 25| o
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Table 1-1 (continued)
W Shapes
Properties
pE W8 - W4
Torsional
section | Axis X-X Axis Y-¥ n | M g
wa| Civeda J | &
“ralal s 2 2
! = - (]
et % 3 | nd| i | in | In In.
\Qu mil| m ;q_?~ 212 | 327 |243 | 807 505 1440
58 24 520 210 | 279 |239 | 7.94| 333 | 1160
| s ssliae| 184 | 432|381 208 | 229 |23 | 782 196 | 93
40! 721|176 | 146 | 385 |3 204 | 185 |231 | 769 1.2 726
B8 | 21 | 32381 203 | 161 |228 | 7.63] 0769 | 619
|3 10| 275 |3 202 | 141 (226 | 7.67| 0536 | 530
28! 708122 3 | 162 | 101 184 | 7.60| 0537 [ 312
U 812258 | 87| 09| 161 | 857|182 | 7.53| 0.346 | 259
21| 650275 | 753) 182 | 349 126 | 569|146 | 7.88| 0282 | 152
9| 152 | 3¢ 123 | 466(143 | 781| 0472 | 122
0| 18 | 329 170(0878| 267(106 | 780| 0137 | 518
3| 90| 321) 11 137)0843| 215\103 | 7.74| o0e71| 408
ek | 106/0841) 166|101 | 7.60| 00425 209
by g 270 1711 ss1l152 | 856|174 | 583 0461 | 150
3 Bv B 3] 441150 | 672|170 | 584| 0240 [ 113
S 3| 31145 | 475186 | 573 0101 | 765
| 21| 73| 200%7| 339|113 | 588 0223 | 362
| 64| s S010918| 232(108 | 575| 00903] 247
9| 51 111085| 172|106 | 569 00d0s| 177
3l 102 S|MS0| 1561105 | 564 003 158
Nt : P{g 553|145 | 472| o316 | 509
‘ 0| 4%8i143 | ags| o1e [ 406
U 910 | 2920116 | 38| 0151| 140
|
1 i
. E N
1 L ‘\ |
. 1 1 i
. |
i
et i
B S
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Angles
Properties

Table 1-7 (continued)

Axis X-X

Flexural-Torsional

203
206
2.08
2.09

191
1.94
1.97
1.98
1.99

1.87
1.89
1.90
1.92
1.93

1.75
1.76
1.78
1.79
1.80

1.66
1.69
1.71
1.72

1,59
1.60
162

167
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Table 1-7 (continued)
Angles
Properties

L4-L3

Axis Z-Z

Qs

Tan

F,=36
ksi

0.716
0.719
0.721
0.723

0.631
0.633
0.636
0.638
0.639

0.679
0.681

0.750
0.755
0.757
0.759

0.534
0.542
0.551
0.554
0.558

1.00
1.00
1.00
1.00
1.00

0.713
0.717
0.720
0.722
0.725

0.485
0.495
0.500
0.504

1.00
1.00
1.00
1.00
1.00
1.00

0.666
0.671
0.675
0.679

0887

1.00
1.00
0.997
0.912

1.00
1.00
1.00
0.997
0.912

1.00
1.00
1.00
1.00
0.965

1.00
1.00
1.00
1.00
0.965

1.00
1.00
1.00
0.965

1.00
1.00
1.00
1.00
1.00
0.912

1.00
1.00
1.00
1.00
1.00
0.912
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g:gnuous Cantilever

tached to partitions or
%amaged by large

£/28 £/10

/21 /8

th normalweight concrete
cement. For other condi-

Jensity, w,_, in the range
(1.5 - 0.003w,_) but not

lied by (0.4 + 1, /700)

.BSSED BEAMS OR

S ARE CALCULATED
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