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Abstract

The struetural design of the buildings is very important, after finishing the work
of the land survey, and architectural design, the structural design comes, which tum
the architectural plans into reality, achieving the safety of people who live n the
huilding and use it.

In this project we will make a structural design for a mall jthal conlains nine
floors and their fumctions with toral area 11700 m2 . this mall designed based on
modern architecture .we notice curved clevations , emerging of floors terraces .and

many corridors opened to each other.

As we lulked . this project contains nine {loors , cach floor has arca equal
1300m2 .three floors of the building are basement , and six floors are above the
ground , the hasement floors contains car barking and goods stores , ground and first
floor contain Super Market and other public facilities second floor contains
different kinds of shops . third floor is a games area and restaurant with lerrace and
fice view . fourth flaer have some shops and cafeteria , and the last floor contains
many offices , meeting rooms , and cofTes shop.

The project include a detailed structural study and analysis of construction,
expected different loads, and the structural design of the glements, then preparation
of shop drawings based on the prepared for all the structucal clements. It is expected
after the completion of the project, to he able to provide structural design of all

struciural slements.

Tt is noteworthy that Jordanian code be used 1o determine the live louds, and

LIBC7 1o the scismic analysis, For the structural analysis and design of sections we

use the US Code (ACI 318 14), it must be noted that it rcly on some computer

programs such as:

Anroead 2007, Atir, Saje, Eiabs, sbColumn
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List of Abbreviations

s As=area of non-prestressed tension reinforcement.
* As= area of non-prestressed compression reinforcement.

*  Ag — gross area of section.

e Av =grea of shear reinforcement within a distance (S).

* At =arca of one lep of a closed stitrup resisting tension withina (5).

e b— widih of compression face of member,

¢ bw = web width, or diameter of circular section,

o (.= compression resultant of conerete section.

s (= compression resullant of compression steel.

¢ DL = dead loads.

e d =distance trom extreme conpression fiber to centroid of tension
reinforeemeni.

»  Ee=modulus of elasticity of concrete.

o [ = compression strength of concrete

¢ fy = specified vield strength ol non-prestressed reinforcement.

e h=overall thickness of member.

s Ln = length of clear span in long direction of two- way construction,
measurcd face-to-face of supports in slabs without beams and lace 1o
face of beam or other supports in other cases.

o LL = live loads.

» ¥ = bending moment.

%1




» Mu = {actored moment at section.

« Mn — nominal moment.

+ 8 = Spacing of shear in direction parallel to longitudinal reinforcement.
» Ve = nominal shear strength provided by comcrete.

* ¥'n = nominal shear stress,

» Vs = nominal shear strength provided by shear reinforeement.
e Vu = faclored shear force at section.

« We = weight of concrele.

+ W = width of beam or rib.

& Wa = factored load per unit area

= (b = strength reduction factor,

* 8, = compression strain of conerete = 0.003.
» E,=slrain of tension steel.

e £,=slruin of compression steel.

o p —ratio of steel area

x1i
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3 Position of beam
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- . 9
= = ':.l |I 1—- n: ]
= A 0
{ | 203362083 |_ »
= (1- /1 L-|— 0.00RR1.
053 |\ y 430 J

— A8, =p < b =d=0.00881 = 800 = 439.5= 3096.62 m m"

‘IJ

— A8 = 1172 mm” < Asy, = 3096.62 mm
s Aspa= 309662 mm°

Select10@20 with As, =3 40mm® > Asny
= Use 10 @ 20

096,62 mm- ... OK.

» Check for strain®s, = 0.005) ACI-31B-14 (10.3.5}

A.xfy =085 F xbxa
3140 x 420 =0.85 =24 = R0 * a
a= R0.80 mm

E:':_t' =45.07 mm * Note: £.= 24 Mpa<= 28 Mpa— B, =1.85

== 3=

By

g, =0.001087= 0.005 ( tension control section )
L (3=0.9.... OK.

Check for bar placement:

1 BOD =30« 2=8=1—10=30 »
Sh= — = L& s > Z25num-

3) Design of positive moment My 7'=233.6 KN.m ( spa

Check whether the section will be act as singly or doubly reinforced section :
Maximum norminal moment strength from strain condition s, = 0.004

for main pusitive reinforcement @ 23 Assurne bar diameter , stirrups M3,

o= 4395 mm,
C=188.36mm
a=1a0.1 0 mm

M, oy = 93918 KN.m

P = 0282

Mu=2336 KNM= 0 Mn= 77013 KN.m

Design the section as singly reinforced conerete section
= Assume rectangular & tension contral seclion
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m =20.59
¥33.& «10F

K= L. b= —“"':—H = | .6bMpa

Big®  O5nB0T»355

pm=(1- |1—=2y

=+l EE+2T .55

s

-L=F | N 420

*'ASpe: — 0 x b =d=0.00418 = 800 = 450.5= |469.64 mm",

= 000418,

L

—Asyiy — 1172 mm’ < As.. = 146964 mm”.

SAR =1 169 63mm-,

Select 50 20 with As. = 15370 mm- > Ase, = 1469.64 mm® .. 0K
AUse5 @20

— Check for strain@s, = 0.005) ACI-318-14 (10.3.5)

-"‘l'\.- * I:l = DS-:-‘ X ‘,'i;, - I_"!- R |
52055 = 420 =085 =24 « 8(}) <@g

a=3Y9.13 mm
8. ¥SA% .. o i ST " ) i
E R R 46.04mm ¥ Note: f, =24 Mpu< 28 Mpa— 5, = 0.85

£, = D.0256> 0.005 { wension control seclion ).

g
R

a@=09... 0K

Check for bar placement:

. BOD =30 6 2=Br2 —H422
Wpe———= —— = 205.3mwrm > 2 5mm.

4) Desipn of negative moment My "'=654,2 KN.m ( top of support 2 )

Check whether the section will be act as singly or doubly reinforved section :
Maximum norminal moment strength from strain condition £, = 0.004
for main positive reinforcement @ 25 Assume bar diameter | stirrups @8,

d — depth — cover — diameter of stirrups — (diameter of bar/ 2)
= 300 40 8 -25/2= 4395 mm

(==d = == 439518836 mm
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a=F,0=0.85+ 188.26 =160.10 mm

£ iy 160.0, .
= 0.85 feab(d —=) = 0.85= 24 160,10 = B00( 439.5 — —— )« 107% =

M
0, MO
= 93918 KN.m
= 0.82
Mu=6542KNM=< @ =Mn=T770.13 KN.m
Design the seclion as singly reinforced conerele section .

= Assume rectangular & tension control section

2 20

ms—3& =_ — = 20.59
b 55 f, DEEsZ
H__ o i [ =21 .ll_ =5 |_':|r1_1|:|_,_

2
L., . 2Ry e i
[ Se=—pog == ] =aaseate ]
wu
= i "1 - |1__-T 1058 )=':F.[":'-'-:'-
a.39 ' | 120 J
—A s, =2 x bxd = 00129 = 800 x 439,53 = 433/ 4 mmm
JIe td . = =
Az = ——uh wd>—3ph sd ACI-318-14 (10.5.9)
. 800 " fy "
=« 500+4395 =-—~B00~4395
e an KA b S8
=1025.29mm” < 1172 mm" ............. Larger value is control.
—sASgin = 1172 mm” < Aspy = 45374 mm".

L As.=45374 mny.
H = : ] i
Select 100 25 with Asge =4930mm” > ASreq = 45374 mm™..

v Ose 10 925

. K,

— Check for strain@s, = 0.003) ACI-31B-14 (10.3.5)

A Xty =0.B3 x f_ rhxn
4950 = 420=0.85 = 24 = 800 = a
a= 12739 mm

¢ o= TR = 149.870 mm * Note: f. = 24 Mpa< 28 Mpa— [}, = (.85

= (Z=2y* 0.003

El‘

39,5143 Fi5 g 0.003

143.E72




iructural Analvsie & esign

= (.005%= 0008 { ension control section ).
a0 =09 UK.

Check for bar placement:

200-40+I-Bv2-10:08 .
Sh= ~ = = S50.4mm > 2Z5mm

&) Design of negative moment My Fr=561.8 KN.m ( top of support 3 )
Check whether the section will be act as singly or doubly reinforced section
Maximum norminal moment -Lr-:ngth from sirain condition &, = 0.004.
for main positive reinforcement ® 23 Assume bar diameler . stirrups 8.
d=439.5 mm.
C=188.36 mm
a=160.10 mm

M, oe = 93918 KN.m

@ = 0.82

Mu=SAl8KNM=< @=Mn=77013 EN.m

Design the seetion as singly reinforced conerele section .

- Assume tectangulard tension control section.

e = =205
DASF  DESs23
= E81.Bs 10*
R =—"= —-—41]'4‘»1;:4
Y hed?  GSeED0s

)
[
e

="l--(1 Il'l_— --I'.‘v._' _)7.'!'."{}'3
20.-m3 Y

Aseg=p * b xd = 0.0108 * 800 x 439.5= 3805.76 mm"

A5 = 1172mm’ < Ase, = 3805.76 mnr,

& ASq = J805.76 mm”.

Select RO 23 with Asyo = WsOmm- = AsSreq = 3805.76 mm" ... OK.
Use 8 @25

—. Check for strain®z, = 0.005) ACI-318-14 (103.5)

Bl




A, xfy =0.85= f.=bhxa
1060 = 420=085 <24 « B0 x a
a=101.91 mm
==L = 1199 mm + Note: f. =24 Mpa< 28 Mpu— £, = 1.85

=
o

'} a

g, = (—)* 0.003

_A05-208 8704 0.003
143.8735 e

=0.008> 0.005 { tension control section ),
= B=0.9.... 0K

Check for bar placement:

= T2mm = 25mm

Reinforcement (i the top ends of heam :

Ac positive _
4 sraquivad = As min

3

1) @ Leftside,

638136 - :
= = 212712 - < As min = 2100mm’

sriguired 3
gs, . = —wb sdz"=b,.*d ACI-318-14 (10.,5.9)

5 ye o 3 -8
=2 . g00=5875 = —=*800~5875
L Ly Pl e
=1370.5 mm™ < L566.66 Mm™ veavirian Larger value is control

2 Sclected 2018 As= 2290, 14 mm™.

2) @ Right side,

6381.36 - L .
=— " =513712 mm" < As min = Z108mm" .

agirad 2
e [ § 1-4 | ] B - " 5 = g
Ap . SR 00 Z— "0, ACI-318-14 (10.3.%)
&0 -




] . iy ] Chupter4
- Y%, 500 ~587.5 > +800+587.5

1 = 3
=[370.5 mm~< 1566.66 mm~ ............. Larger value is control

= Selected 9018 As= 2290 14 mim’.

4.5.3 Design of shear:-

Shear

-530.7 538

4847 4585
- —-‘ ~ 2515

-178.2
I -

L_ - D .-". f
= 2825 7

_N

|

[ X
=]
®
[=]

i
[

= = 3794
= 4801 4558
558.1

Figure (4-14) : Shear Envelope for Beam (B-3B,119)

Crictal section at distance d = 439.5 mm [rom the face of support 1. ¥, = Z5Z.5 KN.

—_—
&
fy

Ve="—= by, =d

=3

— 22 R00-439.5%107 = 287.08 KN,

=

w Check Fur section dimensions:-

e

v=-Hf_y =——-287.08=4959 KN

L =2k [Feb, ed=-%y24=800~439.5+ 10" = 114832 KN.
V. =4959 KN <V, = 114832 KN.

 Dimension 1s adequate enough.
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0. .
O= VS = ——*V24+800 » 4395+ 1077 = 80.74 KN

B Vs = "5_ = B00=4395~ 1077 = 879 KN .. control .
OVe=<Vy < @(Ve+Vs__.)

21531 KN < 2525 KN = 30321KN — OK

“1".-' Friim 1'I|r:. i
5 fyt~d

Al i Al fe b 5] ) EDQ _ : -

—/ L =% E=1"x = = 0,583 bul not less than
£ 16 Fry 1£ £20

Ay 1 b | BOO -

-t = oX ==X = = 0635 — control
3 : £y 3 L T

Use stirrups @8 with 4 leos
A,=d = _: * B =20L1 mm*

A i 011 5 16T
¥ .-.L-. =—=0635 = 5S=316.7mm.

Smax=600mm

d 4395 .
Seax === —— = 21975 control

Take @8 @ 200 mm < S __ = 249,75 mm

Crictal section at distance d = 439.5 mm from the face of support 2.V, = 480.1 KN.

Ve=2—x b, xd = 2= x 80043954 10" = 287.08 KN.

BVe +Vs..) <%, < B(Ve+ ;)
Where Vs . < K<

. 480.1
@ ° 0.5

= 28708 =353.05 KN

e e e e e —— ey =
=]
03




V= i; s JTinb, »d= % « V24 + 800 = 439.5= 1077 =574.16 KN.
« V24 800 «4395+ 107% = 107.65KN

VS = % 800 = 4395+ 1077 = 117.2KN ...control.,

30321 KN <4801 KN < 64593KN — OK

3 1
far Ve

5 =f1.'r'-rl'

Use stirrups 08 with 4 legs

Ay—d4==+8 =2011 mm"

-

201.1 _ 353.05+¢10°

= —3 §-=105.14 mm.
5 420+4395
SmeEx=600mm
[ 439.5
5 max i'_:: o == 219.75 control

Take 08 @ 100 mm < S, = 219.75mm. OK

Crictal section ui distance d = 439.5 mm from the fuce of sapport 5.V, = 459.5 KN.

2 T

Ve=2—xh,xd = 1= <800=439 54107 = 2R7.08 KN.

(Ve + Vs_. ) < Vy € B(Ve+1L")

o ﬂl-‘l

Where Vs, < L <V
. 4505
=Ly —— " _ 38708 =32559 KN
*= @ = 075




|
)| =

« V24 2800 =439.5* 10~F = 574.16 KN.

=

VSmin = 7 * V24 ¥B00 = 4395 10~3 = 107.65KN

1
VSipim = 3 + B0 ~4395 2 1072 = 117.2KN ...control.

30321 KN <574.16 KN = 64593 KN — 0K

Ay v,

Use stirrups 08 with 4 legs

Ay=4 % = 8% = 2011 mn"

201.1 25.59»10°
= e —> S=114.01 mm.
q 4‘20'43'}|

Smax<600mm

d 4395 :
5. 5= —— = 21975 control
Take 08 @ 100 mom < 5, = 21975 mm. OK

Crictal section at distance d = 439.5 mm from the face of suppurt 4. ¥, = 175.2 KN.
1
= BVe <V, = aVe

Ve=2—xh, xd = VIT . R00=439.5%107 = 287.08 KN.

& L

107.66 KN = 175 KN < 21531 KN




i 1800 :
(—¥imi )-: - = (.635 = control

Use stirrups 08 with 4 legs

g i -
Av—4=-2§" = 2011 mm~

A min 201.1 o iy L A s -
s i =0.635 — S=316.7mm

Smax = 600mm

! 4319 5 .
5 b —= 2 — ?IQTS contral

) -

rax

Take @8 @ 200mm < 5 = 219.75 mm

4-6 Design of column (C8, 5th floor) :-

. Dead load (service) 2500 kM E a7
Live load (service) 700 kN -
Length 4.05m ‘ | _—
1

K 0.2 (Traced)
b 70 ¢m |
h 3 cm 1] B .
Iy 420 MPa '
Fie! 24 MPa |
Typeofload | Concentrically loaded (LR |

|
[ i .
- =
= (1] o -
By
L +r - N S
b= . = oy




d-6-1 Factored londs:

Pu= .20 = 1.6 L= 1.2x2500 + 1.6x700 = 4120 kN

4-6-2 Bresler equation:

4-6-3 Slenderness parameter:

¥zl  082x405 o . ,

= ——— =02 1423412 (M;/M2) =34 — 12x1 =22 — (Long aboul x).
o.3n 035035 : ' :
(minimum eceentricity - magnified moment)

About x: Ax

' Rxl _ OBLMOS _ oo oo RAR- , :
About y: £y = -1-:-: — —”1—' = 15.81 =34 - 12 (My/M3) = 34 — 12x1 = 22 — (short about y).

{no minimum eccentricity, no magnified momant)
Wi : lower moment =0

T JIE L I R ) S P Ma: greater moment =0
in Fa Py o Fn P
i/

4-06-4 Calculations of design moment (buckling about x — Pay - ey):
Emin = 153~ B03xh = 15+ 0.05x500 = 30 mm

e LT . '\.1: = Pu x iy = 2120 x L0360 = 123.6 KMN.m

4-6-5 calculations of magnification factor fns:
87 = F -
TEEPer

em=061042=0604x1=1204

P = s
[k La)=
H Rt ?;r '.."‘:‘iiEL‘j
| o L " R ———— ]
Fix ) =— :_ =_=§_=-_:_= i =44.0 MN/m"
By = —=———==26.5 MN
5= ——r—=126>110
i hins
<14

Magnilied moment = 6 % M= 1.26 x 123.6 = 155.7T kN.m

Assume pe = 1% = 0.01
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4-6-6 interaction dingrams:

My AR5 =1
= — =0.037Tm
Pu 4130
=3 _ 074
A 50

¥ _ ) -Cxa0~-Ix10-1E

] ]

= {1.600

Fm-_‘: =060 — 2B -2 8 ksi

o

Ny : 00 DSe07
— BT ki = Py =28 x2200 BT _ 28 MN
Ag : 145 &5
?E - _. ™ | Wr Fi r
! t “| || WTERACTION MiAGRAM E4-8050)
| ' ¥ r/=a4 kei
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. TS =080 [z |
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Figure {4-15): Inleraclion Diagrams
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— = — == — Pi==40MN=R00DKN
#T =P wy il

' = 1,65 x 8000 = 3200 kN =Pu =4120 kN (safe)
A= 0.01 X 70x SO0=35cm

Select 186316 with As= 18 x 201 =362 em”™ > A= 35cm”

| ] g — = 4
|
|
| P g — \
mno Et- a] P
Lo, oth Tloor ==

Figure (4-16): Column reinforcement section
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4-7 Design of staircase :

4-7-1-1 Minimum slab thickness for deflection is (for a simply supported one-
way solid slab)

hmin =L/20=4.000/20=0.20=20.0cm

Take hmin=200mm

4-7-1-1 Loads:

Flight Dead Load computation;

@ = tan—* (rﬁ) tan ! (‘—) ;
rnd= 30/ =24 54

Quality
Material density i.oad kKN/m
kN/m3 ol
Tiles 27 27« (\17+.35/.3) =03+ 1_| 35
Mortar 22 19#(.17+.30/.3)+ 0.02 + 1 = 0.689
Stair sleps 25 25/ 3MATA32*1=2.125
Reinforced |
concrete solid | 25 25% 2% Clos 29.54=5.747
slab .
Plaster 22 22%0.03% 1 /cos29.54=0.759
Total dead losd KN/t [ 10,67 -

Landing Dead Load computation:

" Quality density |

| Muierial Load kN/m

kM/m3 _ \ \

Tiles 22 2Z2+.03* 1 g5

Mortar 22 | a:0.02+1=0.44
| TS S =1

Remnforced

concrele solid 25 I AU 2P 1=5.0

slab

Plaster 22 2270032 1=0).65

Total dead losd kN/m 6.78

m




Live Load: LI =3kN/m2

Total factored Toad: W=1.2D+1.6L

For flight W=] 2% 10.67+ 1 .6%5=20.804kN/m
For landing W=1.2%6.76+1.6%5=16.1 1 2kN/m

4.7.2 Design of slab S1:

Assume bar diameter 014 for main reinforecement

db 14

d=h—20— =5 =200-20 —— =173 mm
. o

Take the maximum shear as the support reaction Vu—4 1486 KN

Ves( 1/6)y*Vic*bw*d=1/6 *¥24% [000% | 73*0.001=141 KN for Im strip
@ = 075 for shear.
0.75%141=106 kN for | m strip
Vumax=41.486<0.5% | 06=53kN
The thickness of the slab is adequate enough,
Calculate the maximum bending moment and sieel reinforcement:
maximum bending moment al middle of span
Mu max =41 35 KN.m
Mn=Muw/=41.35/0.9-45.95Kn.m
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Assunte bor diameter 014 for main reinforcement. d=173.
fy

M = 0.85 ff =420/(85*24) = 20.6
My, (21.35/0.5)+ 10°

Ky = pya?= 1000x(173)* -] 54MPa

1 [ ZwKyy wm
La- [1-om,
pg-m \ fy
= 0.00382

—As=£ % b #d = 0.00382% 100 * | 7.3 = 6.61cm2.
Asmin=000I18xbx h=0.0018 x 100 x 20 = 3.6 cm2<As.req = 6.61om.
Seleet SO 14/m with As=4x1.338= 7. Tem2=As,req= 6.6 lem2.

»14@20cm

(4} Is the smallest of:

L. 3h=3%*200=600mm

2. 450mm

Take «—200mm

Temperature and shrinkage reinforcement

As (Temperature and shrinkage} = As min= 3.6cm2
Select 3011 4/m with As =3 ¥ 1.54 = 4.62eml.

(5) fior Temperature and shrinkage s the smallest of ;
5h = 3*200=1000mm,

2. 450mm. -controls

S=300 mm<=Smax=450mm. Ok




Calcutate the reaction;

Reaction Ay=By=(28.77+16.112)*2.7:2
659K 1.

Check for shear strength:

Aszume bar diameter @14 for main reinforcement

db 14
d=h—-20 —? =200—20— 7 = 17.3cm

Take the maximum shear as the support reaction Yu=6(.59Kn
BVo=73% 1/6)"Nctbw d=0.75% | /6 *V24¥1000% [7370.001=105.94 KN for 1m strip
Vumax=60.59KN< &Vc= 105.24KN
I'he thickness of the <lab is adequate enough —20c¢m
Calculate the maximum bending moment at mid span and the steel reinforcement:
Mu={44 882%2 722 7W/8=40.9KN.m
M=o O=40.5/0.9=43 44Kkn.m
F
'Y

M — 885 f} — 430/(.85%24) = 20.6
My,
P"ﬂ = purl®— 45 4d4¥ I GA1000*173%2173) = | . 32MPa.




p_m \ Iy = 0,00376

—As=FP*5*d-0.00376 * 100 * 17.3 = 6.5cm?
Asmin=00018xbxh=000I8x 100x20=3 6em2=As,reg = 6.5em?
Select S014/m with As=5x 1.54 =7.7cm2 >As.reg= 6.5em2. As reg= 6.5¢m32
14 20em

1
5= E = 200 mm.

(s) i5 the smallest of ;

Lo 3h =322 00-600mm

2. d450mm,

I'ake s=200mm.

lemperature and shrinkage reinforcement

As (Temperature and shrinkage) = As min— 3.60m?2
select 3014/m with As= 3 x .54 =4.62cm2.

(8) For Temperature and shrinkage is the smallest of:
Sh=353*200=1000mm.

450mm. -contrals

S=300<Smax=430mm. ok

4. 104 Design of slab S3:

Slab 83 is supported on the beams, the reaction of the slak 81 is applied at the slab3

Design the slab 83 for flexure and shear as for slahs S1 and $2.




4-8 Desien of shear wall (W) :

Fc'=24 MPa, Fy =420 MPa , me — 00072

4-8-1-1 Location of Shear wall ;

Figure (4-17): Shear wall location

4-8-1-2 Analysis :

Critical seetion of momemn Mu ar : Lw/2 = 5,002 = 2.5 in - control

or Hwi2 =36.52 = 18.25 m
4.12.2 Dresign:

d=0.8 x5 =4 m - control
r=08x36.5=295m




4-8-2-1 Design of shear force (design of horizontal reinforcement Avh)

Vu,max = 380 kN (ar critical scction from etabs)
Shenr strength ol concrete:

I P l | g - 3 e
Ve=zVFk hd = V24~ 250-4000+10"° = 816 5 KN
i
: ,-—' i\'r. {f J—
Vo= 0.25Jf 'hd +——=0.25y24 « 250 « 4000 4+ 0 = 1224.7 KN

Mul at critical section = 10000 kih.m

i = ; :qnl'._
, — b VE +275%) na
'|r.'= ﬂ.5-\"){_- - 1]

I ‘!'I'h = i;_!:'_ 1 U
i, 2
L U i

" 05 TE + 5000(v24+0) |250x 4000
i = I

“ i000ox1io® Agop 10
sEBT0Y 2 = 347.8 kN - control

EAVe +0OVe =y
Ve={Vu/' &) —Ve=(380/0.73) = 347.8= [52.85 kN

Avk Vs
s Fyd
Avh _ 158.86x 1000
) 310 r400n = (.08945

(=2) min = 0.0025x 250
. = ().625 — control

LW S0p
bmiax= 5 — 5 = [QDcm
Wwh=3x75=75em

Avh for two layers




Seleet Q2 Av—=2x 113= 2262 mim?2

Avh
— = (625 oy .
; S =2262/0.625= 36192 mm

selepl =20 mm <75 em < 100 &m

n of pniform vertical reinforcement (Avy)

e e o [ 8 " Ak e W1 =
~|oo02s+05( 25— — |Jx |—— —00025 Jirfix s
Ay = w7 ek xR /]

A
v —(0.0025 + 0.5(2.5-7.3) ) x (0.002024) x 250 =0 56

Select @12 for two layers with Avy = 226.2 mm2

={L625 . Sv=361.92mm

— ™

select sv = 200 mm-< smax = § = 166666 mm

5] — d &
< =73 mm

< 430 mm
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