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Structural Design and Detail of A multi purpose 
building 

Project Team 

ALAA H.Othman Nibal J.AL_Batsh 

Palestine Polytechnic University -2009 

Abstract 

The main idea of this project is to prepare all structural 

design and executive details for a multi purpose building. 

This building consists of nine floors, the first and second 

basement floors are multi purpose halls , the ground floor is 

supermarket and commercial market . the first floor is also 

amulti purpose hall, and the last five floors are apartments. 

This building is a reinforced concrete structure , and it is 

designed according to the ACl-code-02. 

The project contains the structural analysis for vertical and 

horizontal loads , and details for each member in the project . 
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List of abbreviations 

* Ac = area of concrete section resisting shear transfer. 

As = area of non-pre-stressed tension reinforcement. 

Ag = gross area of section . 

Ay=area of shear reinforcement within a distance (s). 

At =area of one leg of aclosed stirrup resisting tension within a (s). 

* b =width of compression face of member . 

bw =web width . 

* DL = dead loads . 
d = distance from extreme compression fiber to centroid of tension 
Reinforcement. 

Ec = modulus of elasticity of concrete . 

* Fy = specified yield strength of non- pre-stressed reinforcement . 

* h = overall thickness of member . 

* I= moment of inertia of section resisting externally applied factored 
loads. 

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

measured face to face of support in slabs without beams and face to face 

of beam or other support in other cases. 

* LL = live load . 

* M = bending moment . 

* Mu =factored moment at section . 

Mn= nominal moment . 

S = spacing of shear or in direction parallel to longitudinal reinforcement . 

* V c =nominal shear strength provided by concrete. 
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Vn = nominal shear stress. 

Vs = nominal shear strength provided by shear reinforcement . 

Vu = factored shear force at section . 

Wc =weight of concrete .(Kg/m3). 

W = width of beam or rib . 

Wu = factored load per unit area . 

* <I> = strength reduction factor. 
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NO. material Quality density 
3 , Tile 2200 Kg/m 

Y Sand 1100 Kg/ n 

r' Reinforced Concrete 2500 Kg/ m 

£. Block 1000 Kg/m3 

0 Plaster 2200 Kg/m3 

'\. Partition 125 Kg/m3 
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NO. Type of Area Live Loads(kg/m) 

1. Parking 500 

2. Restaurants 500 

3. Roof 150 

4. Shops 400 

5. Stairs 400 

6. Offices 250 
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~~_,.JI Jb'JI rJ\i:tl ~ ~ ~\i:i:i ~I_., (Different Structural Elements) 
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Shrinkage & Temperatuer Bar's \ 

~~~-~~~-------\~_ 
·oping 
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steel bars 

Retaining wall 

Base of wall 
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4 
Chapter Four 

Structural Analysis and Design 

(4-1) Introduction 
(4-2) Determination of thickness 

(4-3) Loads 
(4-4) Design of Topping 

(4-5) Design of Beam 

(4-6) Design of Column 
(4-7) Design of Isolated Footing 

( 4-8) Design of Retaining Wall 

(4-9) Design of solid slab 

(4-10) Design of Strip Footing 

(4-11) Design of Stairl 

(4-12) Design of Stair2 
(4-13) Design of two way ribbed slab 

(4-14) Design of Shear wall 
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Structural Analysis and Des1g 

4.1 Introduction 

In This Project, all of design calculations for all structural members would be 

made upon the structural system which was chosen in the previous chapter. 

So, In This Project, there are two types of slabs: solid slabs and one-way ribbed 

slabs . They would be analyzed and designed by using finite element method of 

design, with aid of a computer Program called " ATIR- Software" to find the int©Ia! 
forces, deflections and moments for ribbed slabs and by using the previous program 
and "STAADPRO 2004" and "Prokon" programs to find the internal forces, 
deflections and moments for one way-solid slabs, and then handle calculation would 

be made to find the required steel for all members 
The design procedure started from the top to the bottom of structure, so, numbers 

were being given to each member to simplifying and classifying these members. The 

key plans for each level which show the keys for each member can be shown in the 

figures in appendix "B ", then the calculation started step by step from the roof to the 

foundations. 
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4-2 Determination of thickness: 
Determination of thickness for two way rib slab:­ 

AY -E A 
Yrib 2 • .2 .08 .04 + 0.15 + 0.35 • o.175 = o.lZJm = 12.3cm 

20.2 *0.8 + 0.15 * 0.35 
,,_9.ss(0.12s)' _(6.ss -o.1s)(o.006)', 0.150.264)' _3 14+10'm /B 

3 3 3 

3.1410' [slab-=-'_" 8.62=5.3410°m" 
0.55 . 

1 1 IbL=--bh = 0.80.32= 0.021m° 12 12 . . . 

Ib2 = 0.01m 
al= !bl == 0.021 == 0_7 

ls 0.03 
lb2 0.01 u2===0.33 Is 0.03 . 

am al+ a2 0.1 + 0.33 
2 

% ·=1.061 

0.2<am <2 
ACI 
,,, h (0.8 + fy/1500) 

36+5 * p(am-0.2) 

g@_832,1s 
lb 1.05 . 

hm 8.63 * (0.8 + 412/1500) 
36 + 51.181.060 - 0.2) 0.017m = 17cm 

We select from the way ribbed slab the thickn . · ' ess will be 32 cm 
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f two way rib slab: 
4-3-1 Determination of Loads 0 

Table (4-1) The Load 
Material type 3456 kN/unit of rib 6240.409.4 

Block 12F(52+.4)F.2425 
.6624 kN/ unit of rib 

Concrete Rib 
Coarse Sand Fill and Tile r of_of =• ,ot kN/ unit of rib 

0.52*0.52*25* .08 
0.54 kN/ unit of rib 

Topping 
0.03*0.52*.52*22 

0.178 KN/ unit of rib 
Plaster 

Total Dead Load = 2,266 kN/ unit of rib 
Total Dead Load = 2.266/0.520.52=8.3KN/m 

ultimate dead load= 1.2*8.3=9.96 KN/ m 

live load =5 KN/ m?. 
ultimate dead load=5*1.6=8 KN/ m 
qu=1.2DL+1.6LL=1.28.3+1.65=17.96 KN/ m?. 

4-3-2 Determination of Loads of one way rib slab: 
Table (4-2) 

Material type The Load 

Block 0.24*0.40*9 = .864 kN/unit of no 

Concrete Rib 0.24*0.12*25 =. 72 kN/unit of rib 

Coarse Sand Fill and Tile 
s,1+»,6¥YY =1,+£ kN/unit of rib 

Topping 0.08*0.S2*25 = 1.04 kN/unit of rib 

Plaster 0.03*0.52*22 = .23 kN/unit of rib 

Total Dead Load = 3.89 kN/ unit of rib 

Total Dead Load = 3.89/0.52=7.48KN/m 

ultimate dead load= 1.2*7.48=8.97 KN/ m 
live load =5 KN/m"2. 

ultimate dead load=S*l.6=8 KN/ m 
qu=1.2DL+1.6LL=1.2*8.97+1.6*5=18.76 KN/ m 
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4.4 Design of Topping: 
way rib slab& 

(4-4-1) Design of Topping of one 4 25 
: =O 12 * 0.2 

Dead load of nit = bw height D°, ,, aN/m 

= 72 kg/m 

453 
BLIJCK 27X'40'l20 

12.0 40.0 12.0 

: =Total dead load )-(dead load . . 
Dead Load of the topping ( fig( 4-1 ): section in ribbed slab 

of one rib) kN/ 2 

0 72 . o 52) = 7 2 m 
== (3.89+0.52 - · -. · . 

Live Load == 5 kN/m? 

4.= 1.2 (DL) + 1.6 (LL) 
=1.2 (7.2) + 1.6 (5) = 16.64 kN/m. 

Assume slab is fixed at support points (Ribs) 

Ma = l%l _16.6404¥ 6.22 kN.m 
12 12 

is small ·so design as plain concrete 

Mn = 0.42* .[.1c *sm 

_bh? _1000(80)° 1.o710\6mm 
Sm 6 6 

4 Mn=0.550.42\/54 1.0710s=1.35 kN.m 
1.3 5> > > .22 the slab is plain concrete 

Fig( 4-2):moment and shear of 

To prevent shrinkage cracks and minimize temperature, we will put minimum 

reinforcement bars: 

Asmin = 0.0018 * b * d 
= 0.0018 100 8 = 1.44 cm2 

[select 2 cf> 12 per one meter --- As prov.= 2.26 cm? J 
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4-5 Design of Beam (BOS Basement): 
Z - 6.80 

6.40 
G.80 

5,90 

fig. ( 4-3) : Beam Detail 

2.65, 3.25 3.4 

Fig ( 4 4) Beam moment values 

-26.3 -Zl.1 

32.9 32 

Fig (4- S) Beam shear Values(ton) 

46 



4-5-1 Design for Positive Moment: 

b=32cro 

b=l40cro 
d=32-4-t-1=26cro "If p 20 are used " 

1 span: 

Mu=248KN. m 

As min= ffe (bw)(d) ~ 1.4 (bw)(d) (ACI-10.5.1) 
4(.fj,) jj, 

=> As min 
✓'24- (140)(26) ~ 1.4 (140)(26) 
4(412) 412 

As min= 10.8 cm > 12.4 cm2 

⇒ As min = 12.4 cm 

Determine As req:- 

Mn(required)= 248/0.9 = 275.6 KN.m 

Rn= Mu 
</>* bd? 

m= , 
0.85* Jc' 

275.610° 
1400*(260)2 = 2·

9 

412 
o.ss»2a 

p = _!_ (1 _ l 2(20)(2.9) _ 
20 412 )- .0076 

As Ga= .007614026 =27.7 cm 
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Determine As max. 
Cheek As req < As max. 

C=T 
.85*fc*a*b=As*Fy --As max.= P *b*d 

.85*24*a*l40=27.7*412 

Xmax=.375d 

Xmax=a/ 
As max.=.85*24*.85*.375/412 

pmax = .015 

As max .=.01514026 
=54.6cm 

As req < As max. 

As req=27.7cm 
\ Select 1011> 20with Asprov. ~ 31.4 cm2. 

2"" span: 

Determine As req:- 
Mn,aara= 282/0.9 = 313.3 KN.m 

Rn= Mu 
¢6bad 

313.310° 
1400(260)° 

3.3 

m = fy 412 
o.8sf O.8s"3a® 

p = _!_ (1 _ l 2(20)(3.3) _ 
20 412 )- .0087 

As (rev= .0087*140*26 = 31_96 cm 2 
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J 
[Select jj@ 20 with' Ass% =34.54 cm. 

3 _span: 

Determine As req :- 
Mn(required)= 136/0.9 = 151. 1 KN.m 

Mu 151.110° 
Rn= <f,* b*d2 1400*(260)2 

m = fy , 412 20 
0.85* Jc 0.85*24 

1.6 

= _!_ (1 - 1 2(20)(1.6)) = .004 
p 20 412 

As (rev= .004*140*26 = 14.56 cm 
2 

I Select 8cl> 16 with As prov. = 16 cm2
• 

4 span: 

Determine Asreq:- 

MnGeauray 416/0.9 = 462.2 KN.m 

Rn= Mu 
6 bd 

462.2*106 

1400*(260)2 

m = fy 412 
0.85 * Jc' 0.85*24 =20 

4.88 

p !a _ l 2(20)(4.88) ) _ 
20 412 -.013 

As (rev= .013*140*26 = 50 cm 2 

@ . t.. , • g t ,'y rNuuul stile Aa«? 
Patisttne Potysecfie university 
F {PPu} 
The library k&sl!--- 

Acc. ········.J.\.Q.~}.. ~' ~;.11 

Class............... . . _ _ •••••••••••••••••"'•••" ~l~J 

I Select 16¢> 20 with As - 51 2 prov. - cm. 
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4-5-2 Design for Negative Momeni 

2"suport: 

Determine Asreq:- 
MnG.4ray= 396/0.9 = 440KN.m 

Mu 44010° Rn - --- --: ===4.6 
- <f>*b*d2 1400*(260)

2 

m = fy 412 20 
0.85 * Jc' 0.85 * 24 

=la. ,_2204.), = 012 
p 20 412 

As «a= .01214026 = 46.6cm 
2 

I Select 15@ 20 with As prov.= 47. lcm
2
. 

3suport: 

Determine As req:- 
Mn(required)= 307/0.9 = 341.lKN.m 

Rn= 
Mu 341.110° 

t/J* b*d2 1400*(260)2 
3.6 

m= fy 412 
0.85*/c' 0.85*24 

20 

p = _!_ (1 _ l 2(20)(3.6) _ 
20 412 )- .0096 

As rca)= .009614026 = 35.2cm 2 

I Select 12<lt 20 with As prov.= 38cm2. 

so 



,------ 
4 suport: 

Determine Asreq:- 
Mn(required)= 423/0.9 = 470:KN.tn 

Rn= Mu 
</>* b*d2 

47010° .5 
1400 (260)° 

fy 412 
m = -=-- --- 20 

0.85* Jc' 0.85*24 

p = ~(1- 1 2(20)(5) )= .014 
20 412 

As <rev= .014*140*26 = 51cm 
2 

I Select 17tl> 20 with As prov.= 53.38cm
2
• 
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,------ 
4-5-3 Design Of Shear: 

%44£} e[3#"osf,,)"" 
ct> Vsmm=( ct>*½* bw * d'=' 75*½*140*26) (~))=9.lton ) 1000 

Vu=32 ton (From Shear Envelope) 

<I>Vc + ct> Vsmm=25.3+9.1=34.4ton 

25.3 < 32<34.4 .•...••••••• :. Category(3)Satisfy: 

AG 9 => S 3F, Amin) 
3*F b y w 

S 3*412*6*0.79 
60 

28.4cm 

d 26 (S)<==13 cm ... Control 
2 2 

(S) <60 cm 
UseS=lOcm. 

I Use ¢h 10@ S 10cm 
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Fig(4-6):design of beam 
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------- 
4-6 Design of ColuJlln (Cll): 
The Column is an Internal one. 

Pu= 810 ton 
pPn req = 835.26/0.7 = 1157 ton 

Use p =pg= 2 % 
Pn = o.8 Ag { o.85 Jc' + Pg (fy- 0-85Uc' )) } 
1157 = 0.85 Ag { 0.85(0.24)+0. 02( 4.12-(0-85)(

0
-
24
) 

Ag = 4821 cm2 

Ag=D/4 
4821=3.14*D2/4 

D=80cm 

⇒ Ag =5024 cm 
Determine pg : 
1157 = 5024(0.85) {(0.85)(0.24) + pg (4.12-(0.85)(0.24))} 

pg= 0.017 > pmin = 0.01 
<pmax.=0.08 

Ast req = (0.017)(5024) = 81 cm2 

\ Use 264 20 with As prov. 81.64cm2
• 

Determine S : 

»s-as«(ff 1] Ac Fy 

-' , 4069 412 

=6.1510° 

s« ([er"ate-ab 
ps As 

.131-r2-12 
6.15*10-3 *4069 

=7.8 cm 

Max clear S=6.6 cm 

54 



·------ 
® spiral( ¢12) 

f 2cg20 

Di.80 

+ 

Fig( 4- 7) design of spiral column 

55 



4-7 Design of Isolated Footing: 

From Column (C 12) 

Total dead load = n Y ton 
Total live load = 139.25 ton 
Factored load =810 ton 
Soil weighting =1.7ton/m 
Allowable soil pressure = 5.00 kg/cm 

Column Diameter = 80 cm 

4-7-1 Footing Area: 

Estimate footing to be about 80 cm thick, in addition to about 

10 cm of blinding concrete. 
Service Load= 367 + 139.25 = 506.25 ton. 

Footing Weight= (0.9) (2.5) = 2.25 ton/m 
2 

P net= 50-2.25 = 47.75 ton/m2 

Area (A)= Total Weight/ Soil Pressure 

= 506.25 ton/ 47.75 ton/m2 

= 11 m2 

I Use ....... L=3.5 m,B=3.5 m, A=12.25 m 

4-7-2 Determine depth based on sh ear strength 

Z <t>V = <t>- b _ 1 • ,£.6.d =0.85%-W24x(3so):(a 6 x ')x10=2429d 

r =",80 
net Area 12.25 = 66.12 ton /m = 6.61kg / cm 

Vu= (Pnet)(one way shear area) = (6 .619(350(13 15-d) = (3124.3-2314.3d) 
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----- 
3a9 a = (3124.3-2314.300 

d=66.8 cm 
:. Use d = 70cm 
Total depth of footing = 70 + 8 + 2 

= 80 cm 

t- v - f Check this depth for two way sheaf' action (punching); 

v,=P,x(B)x(L)-(a+db+d) ) 
6.61 [(350)(350) - (75+ 70)(75+ 70)]/l ooo = 670. 7 ton 
The punching shear strength is the smallest of: 

r-'[-j Noa -ossfr'ea 

-3'' 3lr'a -osfi'a 
'4 V =-- f,b d 

C 3 C 0 

fZ =033 .. bd..............Control 

Where: 

/3 c = a / b =80/ 80= 1 
b o = Perimeter of critical section tak en at ( d/2) fro th 1 

=(dl+d) =3.14(80+ 70) =471 cm m e oaded area 

as = 40 for interior column 

V,= 0.33/2447109(700)/1000 0 = 532.9 ton 
<l>V <V . 

c u 0.85*532.9 ton< 670 7 . ton NOTOK 

Recalculate required "d" . o satisfy . punching shear . , 

Use h=90 cm. 
d = 90- 8 _ 2 = 80 cm. 
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Check calculations again; 

V =P x(B)x(L)-(a+d)(b+d) ). 
u net +80 /1 ooo ::::: 651. 9 ton 
662 [Gso350)-(75+80)75 9) 

h · the smallest of: 
The punching shear strengt is 

,.4}» =cs's@ V =- 1+- vlc o c 6 /Jc 

,4f,, a\ME»a =osNf.'@ 
c 12 b0 / d ) 

![E V.=-.f,b d 
C 3'° o 

Where: 

Pc= a/ b =80/ 80 = 1 
b, = Perimeter of critical section taken at (d/2) from the loaded area 

= 1t(dl+d) = 3.14(80+80) =502.4 ctn 

as =40 for interior column 

Ve= 0.33v'24(5024)(800)/10000 = 649.76 ton 

0.85*649.76ton < 651.9 ton NOT OK 

Recalculate required "d" to satisfy punching shear; 

Use h = 100 cm. 

d = 100- 8 - 2 = 90 cm. 

Check calculations again; 

Vu =Pnet x (B)x (L)-(a+d)(b+ d) ) . 

= 6.62 [(350)(350)-{ 80+90)(8o+9 Th · O)]/l000 =619 
e punching shear strength . . 6 ton is the smallest of· 

r.-f}7a .f,, 6\ p)''°"· =033/j,b,a 

Ve= 1l2(boajd +zl{Zbod o. [5 )' =57yf,b,a 
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[.7. Control 2o33lf.bl--"" 

Where: 
B,= a / b =80 / 80 = 1 c • 1 (d/2) frolll the loaded area 
, = pPerimeter of critical section ta©U ° 
0 

(d1+d) = 3.14(80+90) =534.4 CTU 

a = 40 s 

for interior column 

_2 o.33/24(63449(900)/10000 = 778 ton0 

<l>V, > v. 0.85*778 =661.3 ton> 619.6 ton ..... OK 

4-7-4 Check transfer of load at base of column: 

<PPn = <P(0.85 fc'Ag) 
<l>Pn = 0.65(0.85)(0.24)(n-(80)2 / 4y= 717.4ton < 810 ton 
: . Dowels are required for load transfer. 

<l>Pn = <P(0.85/c'Ag)+<l>Pnsteel 

<l>Pnsteel = <l>AsFy 

As= (8100-7174)*103 
_ 2 

.65412 =35cm 

As> As min 
But the minimum reinforcement of dowels: 

As= 0.005 *(5024) = 25 cm 

\ Use ..... ·· dowels 12 ~ 20 with A, =37.68 cm 

4-7-4-1 Development Length (L . d ). 

Ld for <I> 20: 

412 L,= 7=xd, 412 
4v24 b - 4✓24 x2.0 = 42 cm> 0 0 

Available embedn ' 

44 
(db) (fy) = 36.3 

ment= 100-8 
: . OK - (2 *2) - 2 =86 cm > 42 · cm 
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d
. l\{ornent,;. 

4-7-5 Design for Ben ,ng 

)~ 
(
L a) L a o 5 --- s-[5l5 

(

350 so)~ o s(~ - ~)11 ooooo == 211.13 ton.m 

=(6.62x350x 2-2 ll · 2 2 ISOLATED FOOT \Gr: 
35/350c 

_ Mu 211.17_934.6 ton 
Mn-~ 0.9 

Mn _ 234.6*l06 
=8.3 Kgfcm

2 

Rn ,377 55o(900)° 

m = fy , 412 -20 
0.85 * Jc 0.85*24 

= _!_ (1 - 1 2(20)(8.3) ) = .0279 
p 20 412 

p = 0.00219 > Pmm :::: 0.002 

Req. As = 0.00279(350) (90) = 88 cm 

s n 

: 
tnJ 

., \ '\.51 II 

3" 
Fig( 4-8)footing detail 

Use .... 28 ell 20 with As= 87.92 cm 
2 
(In each way) 

4-7-6 Development Lengtb_(Ld ): 

Category (A), item 2 applies, 

Ld for ct> 20: 

L = 412 *a*{J* ;i, *d 412 
d 2-✓24 b 2✓24*1*1*1*2 =84cm 

Available embedment = ((JSO-S0)/2) _ -8=127cm> 84 cm 
:. OK. 
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at wall: 
4-8 Design of base111e 

4-8-1 load calculation : 

S KN/1"11 

7 

1.&SEN/? 

Fig( 4-9) : loads on the basement wall 

e,=yhK, 
0=30' 
K = l-sin0 l-sin30 _033 

1 +sin0 1 +sin3O 
e,= 7*8.96*0.33=50.3KN/ nt 
e,=PK, =5*0.33=1.65KN/ nt 
E _ *H 8.96 

0 -eo 2=48.5*2=2113.KN/m 

E,,=e., H =1.65*8.96=14.8.KN/ m 
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4-8-2 Thickness calculation 

Aaer aoing hand calculation Mu2 I}" 

Factored Mu = I. 6*92= 147.2 KN.m 

Assume 
p = 0.5 p max 
p = 0.01 

Mu 147.2 Mn =["=--'_163.6KN.mm0 
0.9 0.9 
fy 

m 
412 20.2 

0.85 * fe 0.8524 Rn = p fy(1-0.5m p) = 0.01 412 • (1-0.5* 20.2 * 0.01) =3.7 

,. Mi ,,,_163.610 
b * d 2 1000 * d 

2 

4? = 44216.2mm-> d = 210mm = 21cm 

h == 21 + 3 + 1=25cm 

Select h=25cm 

4-8-3 wall design: 

Mu= 147 .2KN .m 
» Mu _147.2 65n, 163.6KN m 

Rn= Mn _ 163.610° 
b * dz - 1000 * 210 2 == 3. 71 

m=. f 412 
0.85 * Jc' == o.85 * 24 == 20.2 

) p=\1- [,_2mi Rn] l m fy r 20 2 1 - 1- 2 * 20 .2 * 3. 71 J 
Asreq = pbd =0. 412 I=0.01 

.001 * 100 * 
Asreq = 21cm, 21 = 21cm' 
checkAs min 

As min = 0.25 * ..[j; * b * d 
fy 

_ 0.25 * -./24 * 
notless - _-..:__lOOO * 210 412 =6.24cm

2 

As · _ 1.4 * b * d mm- - 14* fy = · l 000 * 21 0 
Asshr & temp = 0 412 == 7.14cm 2 

- .0018 * b 
Asreq < As . * h == 0 00 mm . 18 *100 * 25 = 4.5cm? 
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As=As req > Asmin 
As-==2lcm2 Raio cm Asproy.=25.4CW 

select 0 \W, 

4-8-4 Desig of secondarY reioforcellleot: 

l-As===(l/5)* Asmain==4.Scm2 

%A,, hr&temp-0.001810025=4.5cm2.............00U 

Select 0 12 @20 cro A5Prov. = 5.65 cni2 (main reinforcement layer) 
Select a 12 @25 cm horizontal and vertical at the other layer 

4-8-5 check shear design: 

Vu ==94.3KN 
tp*Vc c: Vu 
,fi*Vc ~ ~ *0.75 • ,Jrc • b *d ~ ~ *0.75 • .J24 *1000 * 210 = 128.6KN 
128.6>94.3 

No shear reinforcement is required 

4-8-6 Basement wall detail: 

f612@20 

68@10 

38 "g= -i-4, 38 

plain 

Ser 
Fig(4-10):thereinf, C 10n (B-8) 

orcement f o thebaseme nt wall&its foundation 
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4-9Design of solid Slab:- 

4-9-1 thickness 
sac =L/20 =330/20-16.5cm ?" 

p=20-2-1=17cm 

4-9-2 Dead toad 
concrete=250.2=5KN/m2 
Plaster ==0.02*22==o.44I<Nlm2 

Total dead load ==S.44I<Nlm2 
qu= l .2*D+ l .6*L= 1.2*5. 44+ 1.6*5= 14 .53J(N/ro2 

for 1m strip qu==l4.53I<Nlm 

Kfx==46.l, Kfy=43.7, I(Ax=2.0l, I(Ay=2.05 

Mux _qu_*_Lx_z 
Kfx 

y- Dy 
Kfy 

14.53 6.8° KN .m 
46.1 -14.57 m 

14.53 * 7.432 KN .m 
43.7 -18.36-- m 

Ax= qu *I_ 14.53 * 6.8 KAx - 2.01 -49.15.KN Im 

Ay= qu *I= 4.53 * 7.43 KAx 2.05 =52.7.KN Im 

Check shear reinforcement: 

6Vc 2 Vu 

o.7s+ +42i 1o 6 00*170=104.1.KN 

:.66Vc 2Vu 
No shear · .c. re1niorcement . is required. 
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bort direction ) 
ent (in the s 

. reinforcelll 
4.9.3 Design of ma1» 

Mux==14.S7I<N•rn/tn 
Mu -~ == 16.z[(N.rn f ,n 

Mn== o.9- 0.9 
»162/' Jo.so@ 

R ,377 jooo170° 
fy -==- 412 _::::20.2 

m== 0.85 * Jc' o.85 * 24 
2 * o.561 * 20.2) 

1, .{®,,],a-- iz 
p == -;;; (1 - l - fy 20.2 

=0.001 
As req =0.00110017 =2.34cm/m 

Check As min 
o.as»-[fe d 0.2s+/2@1000179 .595cm? /m 

Asmin fy 412 

Not less than 
1 4 * b * d 1.4 * 1000 * 170 5 8 2 / 

Asmin · » 412 cm m 

1.3*Asreq=l.3*2.34=3.042 cm2/m 

Asshr&temp=O.OOlS*b*h=0.0018*100*20=3.6 cm2/m 

As=3.6cm2/m 

Use (1)10@20 cm ASprov. 3.92 cm? /m 

\ Use (1)10@ 20cm with ,=3.92 cm /m 
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direction) 
. . force111ent(y- 

dary rein! 
4-9-4 oesign of secon 

Muy=a= 1 s.36I.<N. ntf m 
Mu _1830_ q9.4KN.ml 

Mn= 3.9 0.9 · 
04*106 71-ama Mn_ 20.",=0..wu 

R,,7 1 ooo * 170 
- fy -;-==- 41; 4:::: 20 .2 

m- 0_85 * Jc o.85 2 

1 .{2 36® P :::: ; (1 - l fy ~ 

-0.002 
==O 002* l OO* 17 =2. 98ctn

2 
Im 

Asreq . 

2 * 0.71 * 20.2 ) 
1-- 412 

Check As min 
. o.2s*..ffr" *b*d 0.25*v'24 *lOOO*l?O =5.05cm2 

Im 
Asmm fy 412 

Not less than 
1.4bd 1.41000170 5.8cm /m 

Asmin . fy 412 

l.3*Asreq=l.3*2.98=3.87 cm2lm 
Asshr&temp=O.OOlS*b*h=0.0018*100*20=3.6 cm2lm 

As=3 .87cm2/m 

Use tD10@20 cm Asprov. 3.92 cm2 Im 

\ Use .... '1>10 @ 20cm ........ with . A 
S 3.92cm2 Im \ 
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t · footing:- 
4.10 Design of striP 

Fig(4-11):strip footing 

4-10-1 load calculation: 

The total dead load the it is taken is the sum of the weight of columns that he carries: 

DL=8980KN/m2 
LL=4306 
L=26.2m 
Allowable soil pressure =500 KN/m2 

4-10-2 design of the bearing pressure: 

cr=P/A <o allowable 

B= (4306+8980)/(26.2*500) =lm 

SelectB= 1 m 

qu =(1.2D+1.6L)= 17665.6 . KN/m 

qu/lw =17665.6/26.2=674.26 KN/m2 
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De th of footing: 
4,A6.-3 Determination of the} 

Select h==30crn • 

d=30 -5 -1 = 24 cm 

Poet = pa/Area=674.26/(11)=674.20 KN/m2 

p-=-(674.26(24+.24+.2)1)=458.5 KN 
Vu ==500-458.5===41.5 KN 
a +ye =(0.75 febd)/6 =(0.75 /241000240)/6=1471KIN 

0*Vc>Vu 

@No shear reinforcement is required 
So select strip at minimum thickness = 30 cm due to the ACI code 

4-10-4 Determine Reinforcement for Moment Strength: 
Mu = ( Pnet ) • ( footingwid th-wallwidth, * ( footingwid th-- wallwidth 

2 4 ) 

= 674 .26 * 0.38 * 0.19 
= 48.04KN .m 

Mu =48.04.KN.m 

Mn= Mu_ 48.04 0.9«5 =53.38KN.m 
R» = Mn _ 45.910° 

b * d 2 - 1000 * 240 2 = 0.93 
m = fy 412 

0.85 * Jc· - o.85 * 24 = 20.2 

' J 
p=-* 1- 1- m*Rn I ( m fy = 20 2 1-✓l- 2 * 20.2 * 0.93 J 
Asreq ~ p *b* d- · 412 = 0.002 

=0.002 100 
Asreq = 4.8cm '24= 4.8cm 2 
checkAs min 

As min = 0.25 * .fj; * b * d 
~. _ 0.25 * .J24 * 

notless l OOO * 240 412 =7.13cm? 

As mm· _ 1.4 * b * d - 1 4* fy =S 1000 249 
Asreq <As min 412 =8.16cm? 
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,«1s =0.00181000300=5.4 cm2...control 
As shrinkage&temp. 

As min ==1.3 *As req ==6.24 cII12 
As=6.24cm2 use 0 12 (@15 cro Asorov. = 7 .54 cm2 

4-10-5 Design of secondary reinforcement 

s shrinkage&temp =0.0018b h =0.001810030=5.4cm2 

Use 5 r,=, 12 
[ Use 012@20 croAsprov. = 5.65 cm2 ] 
4-10-6 Development length of main reinforcement: 

0.5 * fy Ld=, ±?g db e """ 
for</112: 

Ld- 0.5*412 - *l*l* ,J24. I *l.2>30cm 

Ld = 51.4cm > 30cm 

Avialable Ld = 30-5= -1=25cm <Re 
0.24 * jj, • 1.2 • 0.7 • 1 equrred Ld = 51.4 cm 

~ = 17cm 

So a stand d v JC ar hook of (20 cm) must be used 

4-10-7 Desi ign of dowel bar: 

As min-o oo - . 12*100*24 - -2.88 cm2 

Use a 10@ Ld = 0.044*db* 20cm Apr:ov~-=-~------: 
Notlesstha fy=0.0441459 3.14cm2 

n · Q::::18 5 · cm 

Ld = 24 * db * fy 2 f * l * 412 .J°i4 ==20.57 

Ld avil ailable=20cm 
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·rs· - 4-11 Design of sta• . 

Fig( 4-12):detail of stair 

4-11-1 Thickness: 

H=l /20=307/20=15.35cm 
-I 16 

0 = tan - = 28.1° 
30 

takeh=20cm 

DeadLoad: 
0.2 *25 1-concreteplate ---= 5.61KN /m2 

cos28.1 
2-steps = 0.16250.5= 2KN /m 

3 - plaster = 0.03 * 22 = 0 15KN I 2 
cos28.1' m 

4 - V morter = O · 03 * 22 * 16 
30 =0.352KN /m 

5 -H.morter = 0.03 * 22 == 0.7 KN I m2 
6-V.plate = 0.03*22*16 

30 =0.352KN / m? 
7 - H.plate == 0.04 * 22 33 

30 =0.968KN/m? 

Total dead load =10 8 Trl..T 
" SIN/n 
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,%41.65-21KN/m2 
412D+1.61=1.210 
For ltn strip qu=21KN/mn 

4-11-2 Dead toad of the plates: 

I - concrete = 25 0.2 " sKN Im' 
2 - sand & tiles = 2KN I m 
3- ptaster = 0.0222 = 0.44KN /m 

Total dead load of plate ==7.44KN/m2 

Q= 1.2*D+ l.6*L= l .2*7.44+ 1.6*5== 16.93 KN/m2 

For Im strip =7 .44 KN/m 
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d. gra111s: 
+& shear J% 

4,-11-3 Momel 

Jeadllille load .Factored - le 
I - 

- '35 u 

31 IJ) ' ' • ' 

' ~ ' 

I 
I 

1.1 
• I 1.1 

1.55 - 
Fig (4-13): Distribution load of stairs. 

1.55 } + 0.12 ,-6 1.oa 1.1 

Fig (4-14): Moment Diagram of stairs 

She.- 

33..6 32.4 

Fig (4-15): Shearn· . 1agram of starrs 
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4.A1-4 Check shear desis 

BVc z V ,1%s+4r&·@ ='+o.Ts+@@ 1000170 =104.1KN 

6 
104.1 > 35.3 

No shear reinfurcelllent is required 

4-11-5 Design of bending 1110111ent (main reinforcement): 

Mu== 43.6KN m 
Mu 43.6 Mn==-=484KN.m 
0.9 0.9 

Rn= Mn = 48.4*10
6 

_ Fa? Too01OF' 
m= fy 412 

0.85 * Jc· - 0.85 * 24 - 20 

-'5-FF]37 .43aver} /y 20 412 = 0.0042 

Asreq = p * b * d 0 = .0042*100*17=7062 2 

Asreq = 7.062cm' . cm 

checkAsmin 

As min - 0.25 * ff"* b * d fy = 0.25 /24 1000 • 170 
notless 412 = 4.96cm

2 

Asmin = 1.4*b*d 14*1 fy = . 000 * 170 
Asreq > As min 412 = 5.61cm' 

Assh&tem _ j, P=0.00185 
sreq > Assh &tem h == 0.0018 *100 * 2 !P 0=3.06cm 

As=Asrea= q=7.062cm2 
use IJ>l2@15 withAs=7.§ 
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4-11-4 Check shear design:­ 

dVc > Vu 
ove =±so.zsfr&a = -+o.7s /@a 1000170 =104.1KN 

104.1 > 35.3 

No shear reinforcement is required 

4-11-5 Design of bending moment (main reinforcement): 

Mu= 43 .6KN.m 
Mu 43.6 Mn= - = -- = 48.4.KN .m 
0.9 0.9 

_ Mn _ 48.410° Rn-------- 
b * d? 1000 * 170° 
fy 412 = 20 

0.85 * Jc· 0.85 * 24 -# -T@®]-;-,31] m fy 20 412 I=0.0042 

Asreq = P * b * d = 0.0042 * 100 17 = 7.062cm 
Asreq = 1. 062cm 

m 

1.67 

checkAsmin 

o.25[f€ td _0.25 /24 1000 170 
fy 412 ·4.96cm Asmin 

not/ess 
As min = 1. 4 * b * d 1. 4 * 1000 * 170 

Jy 412 =5.67cm 
Asreq > As min 

Assh&temp = 0.0018*b*h = 0 0018*10 ·' 020=3.06 2 

Asreq > Assh&temp '79-9cm 

As Asreq 7 .062cm2 use <1>12 @IS . With As 7 .54>Asreq 
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4-11-4 Check shear design:­ 

¢,* Ve-:?. Vu , sos+-{r&»a=- +o.Ts+ /2@ 1000170 =104.1KN 

104.l > 35.3 

No shear reinforcement is required 

4-11-5 Design of bending moment (main reinforcement): 

Mu= 43 .6KN.m 
Mu 43.6 Mn= - = - = 48.4KN .m 
0.9 0.9 

Rn= Mn _ 48.410° 
i-a? 1ooo®176F 797 

m fy 412 
0.85 * Jc· 0.85 * 24 = 20 -,fF7-,f6- /2@sr] fy 20 l 412 = 0.0042 

Asreq = p * b * d .. = 0.0042 * 100 * 17 = 7 062 2 

Asreq ~ 7 .062cm, . cm 

checkAsmin 

As min - O.ZS *if* b * d = '° " 0.25/54 fy =?by241000 170 
notless 412 = 4.96cm' 

As min = L 4 ~ b *' d 1.4100 ,._ ::::: - 0 *170 
Asreo >A• -?' 412 =5.67cm' 

• smEr 



ti r yielding: 
4-11-6 Check o 

. - Compression 
Tens1on' ,h 

fea As* jy = o.85 * * 1 g5 24 a 7.s4412=-° .49aa 
6610° = 0.85 31. 

a::::: 1.55cm 

a -1 83cm. X=--. 
0.85 

J 03-0 025 ss=(~*0.003 -0.O - · 
1.83 

as > 0.005 
OK 

1 gth of bars: 4-11-7 Development en 

_o.s * jy * aBy * db Ld- ~ lfc 
for612 : 

0.5*412 *l *l *l *1.2 
Ld ✓'24 
Ld=51.4cm 
use: 
Ld =100cm 

4-11-8 Design Secondary reinforcement: 

Assh&temp = 0.0018*b* h == 0.0018*100*20 == 3.06cm2 

r-1 -----------~ _ use<I>l2@30withAs==3.77 ___,- 
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. f stairs: - 
4-12 Design O 

Fig (4-16) : stair 2 

Fig (4-17): dimension of stair 
4-12-1 Determination of thickness: 
1-h-!_48l_ 20cm 

20 24 
select ... h = 20cm. 

0= tan -l 20 = 3 3.7 
30 4-12-2 Dead loads: 

4-12-2-1 dead load of stair: 

0.2 * 25 l-concreteplate = 6KN /m 
cos33.7 

2--steps = 0.2 * 25 * 0.5 = 2.5KN I m2 

0 03* 22 3- plaster= · 0.19KN I m2 
cos33.7 

4-V morter = O.o3 22 20 
30 =0.44KN/m? 

5 - H.morter == 0.03 * 22 == 0.7 KN / m? 
6 - V.plate - O.o3 * 22 * 20 

30 == 0.44KN I m2 

7 - H.plate - O.o4 * 22 * 33 
30 =0.968KN/n? 
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sa aaand f#"Tr a-assn ss-a2a1 Kia 

For Im strip q==22.21KN/JI1 

4-12-2-2 dead toad of plate: 

1- concrete = 250.2 = 5KN / m 
2 - sand & tiles === 2KN Im 

2 

3 - plaster ~ 0.02 • 22 ~ o.44KN Im' 

Total dead load of plate =7.44KN/m2 

Q==I.2*D+l.6*L==l.2*7.44+ l.6*5==16.93 KN/m2 

For Im strip ==7.44 KN/m 
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d·agrains: & shear 1 

4-12-3 Moment 

oad group no.'1 sg 
oead,11..lUe load - faCUl'e_ - - 

14,fA! IJ Ll&t 
- , f .,· . ~ - 

IJIIU •. 
, ' 1.31 

P f 2.4 - 
AA 

4.03 

Fig (4-18): Distribution load of stairs. 

4.03 t..32 6t.l 
I 

4.08 1.31 

Fig (4-19): Moment Diagram of stairs 

30.4 
41.5 

Fig (4-20): Shearn· . iagram of starrs 
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4.A2-4 Check shear desig® 

%Ve 2 Vu ,9..\-oms+4re++a= -·o.Ts+ {a@ 1000170 =104.18 

104.1> 47.5 

No shear reinforcement is required 

4-12-5 Design of l,eJlding moment (main reinforcement): 

Mu = 60.3KN m 
Mu 60.3 Mn===67KNm 
0.9 0.9 

Rn= Mn _ 6710°_ 
b * d2 1000 * 1702 - 

2
·
32 

m fy 412 
0.85 fc - 0.85 * 24 = 20 

-'5[- FF-;6 $Paez fy 20 412 I=0.0059 

Asreq = p * b * d =0.0059*100*17==10 2 

Asreq =10cm 0Chm 

checkAsmin 

As min = 0.25 * ffe * b * d O 2 * fy = . 5 -JiA *1000 *170 
not/ess 412 = 4.96cm' 

As min = 1. 4 * b * d fy = l.4*1000 *170 
Asreq > As min 412 = 5.67cm' 

Assh&tem _ A 'P - 0.0018 * b * h sreq >Assh & te = 0.0018 * 100 * mp 20=3.06 2 

I As==Asreq== lOcm2 - . cm 
use Cl>l4@15 21 With As=10.25>As~ 
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jelding­ 
CbeckforY 4-12-6 

., Compression Tension 
+ fe ab 

A *jy==0.85 4*a*l s -0 85 * 2 
10.25*412- . *24*a*l 

10-6 == 0.85 43.05 * 
a= 2.11cm 

a -2 48cm. x---. - 0.85 

J 3-0 0175 -(_!2_*0.003 -0.0O - . 
es- 48 2. 

es> 0.005 
OK 

I gtb of bars: - 4-12-7 Development en 

_ 0.5 * fy * a By * db Ld- ~ lfc 
for¢,14: 

La. 9.5412 4+1+11.4 
{a 

Ld = 60cm 

use: 
Ld =100cm 

4-12-8 Design Secondary reinforcement: 

Assh & temp = 0.0018 bh = 0.0018 100 20 = 3.06cm? 

use @12 @30 with As==3. 77 J 
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4-13 
bbed slab: Design of two way rt e 

413-1 Load 

Lx=5.3 m 

Ly=7.l m 

Lx .33 0 75 
Iy=7.7 .m 

Fig (4-21) rib detail 

Kfx=25.2 

Kfy=49.6 
I 

KAx =1.67 . KAy=l.84 '. ( Kfx, Kfy, Ksx, Ksy)=reduction factors 

from appendix A 

DL =8.3 KN/m2 

LL =5KN/m2 

qu =1.2*DL+l.6*LL=l.2*8.3+1.6*5=17.96 KN/m2 

qu Lx 17.965.3° 
maxMfx Kf 25.2 20.02KN.m / m 

qu Ly maxM.fy 
Kfy 

17.96 7.1° 
49.6 =18.25KN .m/m 

Ax=57KN/m 

Ax= qu* Lx = 17.96*5.3 = S?KN Im 
KAx 1.61 

Ay. 9 Ly 
KAy 

17.96*7.l 
l.S4 = 69.3KN Im 
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,,,,,,,,,,,ent for rib in the A_ur+ 
4.13-2 Design for positive " 

Mux =20.02 KN.m 
Mnx=Mux = 22.24 KN.TD 

0.9 
Effective Flange width (bE): _.ACI_3 l 8 _ 02 (8.10.2) 

Be for T section is the smallest value of the following: 

bE =L/4 ==5.3/4==1.325 in. 

bE =bw+16*t = 0.12+16*0.08==1.4 m 

6E =bw+0,5Lc1+0.5Lc2=0.12+0.50,4+0.50.4=0.52m 

bE =0.52. · · • • • • control 

check if a<t for T-section for the rib : 

let a =t: 

c=0.85*fc'*t*bE=0.85*30*80*520 = 1060.SKN 

d =h-cover-d/2= 32-3-(2/2)=28 cm 

Mn=CorT(d-0.5*a) =1060.8*(0.28-0.08)=254 6 
Mn =254.6 . KN.m 
- . KN.m >22.24 KN.m 2 

So a<t: 

Mn =22.24 KN.m. 

d=620cm. 

m = Jy 
0.85* ' = 412 fc 0 .85 * 24 = 20 

Rn = (22.24) * 10° 
520 * 2so2 == 0.55MPa 

p = I 20 (1 - 1- 2<20)(0.55) 
As 412 . ) =0.001 

ra, cc0.0013*52* 3> Pmm 
28 = 1.93cm? 
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. fi ·t•· ... ,e (IIOlllent for rib in the X_direction: 
a-2Design for 
Mux =20.02 KN.m 
Mnx=Mux 22.24 I(N.lll 

0.9 
Effective Flange width (bE): ACI _318 _ 02 (8.10.2) 

Be for T_section is the sma!lest value of the following: 

bE =L/4 =5.3/4=1.325 m. 

6E =bw+16t = 0.12+160.08=1.4 m 

bE =bw+0.5Lcl+0.5Lc2=0.12+o.5*0.4+0.5*0.4=0.S
2m 

bE =0.52 control 

check if a<t for T-section for the rib . 

let a =t: 

c=0.85*fc'*t*bE=0.85*30*80*520 - -1060.SKN 

d=h -cover-d/2= 32-3-(2/2)=28 cm 

Mn=CorT(d-0.S*a) =1060 8* . (0.28-0.08)=254 6 
Mn =254.6 · KN.m 

. KN.m >22.24 KN.m 2 

So a<t: 

Mn =22.24 KN.m 

d=620cm. 

m = Jy 
0.85 * Jc' === 412 - 0.85*24 -20 

Rn» 22.24)10° 
5202g6° ° 0.55MPa 

P === I so®- h 2200.5sj 
As 4i2 ? ~ o.oo 
, =0.0013+ 913> . * 52 * 28 - min =1.93cm? 
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G * 120 * 280 == 1.09cm2 mif1. 3y5/2# 
cneck AS' ;434_02 =p,5 
~- 

As min= fy 

Not less than: 4 * 120 * 28.Q. == 1.12c1112 
a±wd.> 7j2 

Asmin =' fy 

93>As min As req=l. 
. As -2.26>As req <I> 12 with Select 2 

k for yielding: 4-13-3 Chec 

. _ Compression Tension = 

- 0 85 * Jc* a * b 
As * fy- . * 24 * a * 52 
2.26*412=0.85 
a = 0.72cm 

x = °=0.84cm. 
0.85 

es=(~* 0.003)- 0.003 = 0.097 0.84 
as > 0.005 
OK 

4-13-4 Design of positive moment for rib in Y-direction: 

Muy= 18.25 KN.m. 

Mny = ~ == 20.28KN.m 0.9 

Effective Flange width (bE): ACI 3 I g 02 (8.10.2) 
Be for T_section is the smallest value of the full owing: 
bE =L/4 =7.1/4=1.775 ,, 

bE "tlw+ I6•t ~ o. 12+ I6•o.os~ 1.
4 
m 

Fbw+0.5Le1+0.5Le2=-0.12+0.50.4+0.50.4.69 s,, 

82 



E =0.52 .........•.•. contiO} 

3%cl If a<t for T-section for the 

let a=t: 
co3stet#bE=0.853080520 = 1060.8!} 

d =h-cover-d/2= 32-3-(2/2)=28 CIIl 

Mn=CorT( d-0.S*a) ~ 1060.8*(0.28-0. 08)=254. 6 KN.m 
2 

Mn =254.6 KN.m >22.24 :KN.m 

So a<t: 

Mn =20.28 K.N.m. 
m = fy = 412 

0.85 * Jc' 0.85 * 24 20 

Rn (20.28)*106 

520 2g? '° 9.50MPa 

P = _!_ (1 - 1- 2(20)(0.50) 20 412 ) = 0.0012> Pmin 

As,,, = 0.001252 28 =1 - .7Scm.2 

Check As min : 

Asmin = 0.25*.Jfe *bw* N d 0.25* r;;:-; 
ot less than : /y = "24 * 120 * 280 420 =lcm2 

Asmin = l.4*bw*d 
fy == 1.4 * 120 * 280 

As req ==I 7 420 == l.12cm2 
.'5>As min 

Select 2 <ll 12 With As­ -2.26>As req 
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4-13-5 Check for yielding: 

. n - compression Tens1ot 
As* jj,:::0.85* Jc*a*b 
2.26 * 412 === 0.85 * 24 * a* 52 
a= 0.89cm 

X === _!!__ == 1.05cm 
0.85 

es==(~*0.003)-o.003 ==.077 
1.05 

es > 0.005 

OK 

Anchorage reinforcement for resistance against rotation: 

1 1 
As = 3 * Asreq = 3 * 1.93 = 0.643cm2 

Select 1 <I> 12 with As =1.13>As req 
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4.13-6 Desig! th• shear {or the two-waY rib in both directions: 

cp* Ve= o 75 • !_ • ffe •b* d cc o.75 ·-6
1 J7A * 120 * 280 == 20.6KN 

. 6 
f •Vs min=!_• f • bw • d cc o.15 • !_ 120 280 = 8.4KN 

3 3 

!..•f •-!fa •bw •dcc!•o.15 •120 • J7A 280 = 4t.15KN 
3 3 ! *f*ffe • bw *d =0.75 * ~ * J7A •120 * 280 == 82.3KN 
6Vc+ ½ * f • ffe • bw * d > Vu >¢*Ve + : * ¢ * .Jlc- • bw * d 
20.6 + 41.15 < 69.3 < 20.6 + 82.3 
61.75 < 69.3 < 102.9 
category ( 5)issatisfie d 

Vs= Vu -Ve 
fP 

,_69.3 20.6 
0.75 - 0.75 = 63.2K.N. 

use ¢8 
Av = 50.24mm 
s_Av ya Vs =2*50.24*412*280 
S<d_28 63.2*10' =196.94mm=I9.1cm. 

4,=7cm 
use :.S =5cm 

Select <I> 8 @ 5cm 

or 



f Sh ar Wall: 4-14Design o e 
4-14-1 Calculation of Loads: 

LI* Area* 0,25 =Dl*Area+ W ,c» poor 

553 40 * 0.25 = 5I83KN =8.74*553.40+2.5 . W,,, o eh sftoor 

2 5*0 25 689 = 6453KN =8.74689 + . · W,%%1poor 

f on shear walls: 4-14-2 Calculation of shear orce r""=,,,,-4 Z=0.3 zone "3" 
R= 5.5 
l=l 

Ca =0.3 
Cv=0.3 

hn=27.6 

Ct= 0.02 
Where: 

Z=Seismic zone factor as given in table 16-1. 

R= numerical coefficient representative of the inherent over strength and global 
ductility capacity of lateral force resisting systems, as set in Table 16-N or 16-P. 
I= importance factor given in table 16-K, 

Ca= seismic coefficient, as set forth in Table 16-Q. 

Ct= numerical coefficient given in section 1630.2.2 
Cv = seismic coefficient, as set forth in Table 16-R 

hi, hn, hx = height in feet (m) above the base to level i, n or x, respect,,, 

Fig( 4-22) shear wall 
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. :. rforce on shear walls: 4-14-2 Calculation of shear --wwr"===,= Prom uuo . 

"s"_ 1{] Z=O.J zone . · 

r R=.5 . .5 ! · 
I , 

it=l 

Ca =0.3 
Cv =0.3 
J:m=::21'. 6i 
Ct = 0.02 
Where: Fig( 4-22) shear wall 
Z=Seismic zone factor as given in table 16-1. 

R= numerical coefficient representative of the inherent over strength and glooa! 

ductility capacity of lateral force resisting systems, as set in Table 16-N or 16-P. 
= importance factor given in table 16-K. 

Oz= seismic coefficient., as set forth in Table 16-Q. 

Ct= numerical coefficient given in section 163022. 
Cv = seismic coefficient, as set forth in Table !6-R. 

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



Eq.... 30-8 (UBC) 

T = o.0488(30.30)" =0.63 
Cy.I_ 0.31 ± = 0.0865W 

v,= -W,50.63 1 R.T · · 
2.5Ca.I ,, _2.50.31, 0.136W 

V, R 5.5 3W 
'.0.110.3 1W = 0.033 

V, =o11Cal.W ='-» ' 

V = 0.0865W = 0.086511636 = 1006.50 KN 
F,= 0.07TV = 0.070.631006.50 = 44.40KN 
t 

..... Control 

.... Control 

Floor W(KN) V(KN) B(M) Ft(KN) (V-Ft) (WH) Fx 

9 5183 1006.5 29.50 44.40 962.10 152899 542.5+ 

8 5183 1006.5 26.50 44.40 962.10 137350 512.5 

7 5183 1006.5 23.50 44.40 962.10 121801 482.5 
6 5183 1006.5 20.50 44.40 962.10 106252 452.5 
5 5183 1006.5 17.50 44.40 962.10 90703 422.5 
4 6453 1006.5 14.70 44.40 962.10 94859 322.5 
3 6453 1006.5 11.60 44.40 222.5 962.10 74855 
2 6453 1006.5 7.20 44.40 962.10 46462 122.5 
1 6453 1006.5 3.50 J 

44.40 962.10 22586 80.5 
- 

847767 
A 

Table( 4 3) Cal ul . · ct lation of the total Fx. 

Vu = Fr30, 
Vu9 = 686.9+9 3 · =206 
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Vu Mu 
Fx 

Floor 206 72 
686.9 

9 360 1981 
1199.4 

8 505 3749 
1681.9 

7 
2134.4 

640 5989 

6 
2556.9 

767 8673 

5 
2879.4 

864 11697 
4 

3 
3101.9 931 14956 

2 3224.4 967 18340 - 

1 3304.9 992 21812 

Table (4.4) Moment & Shear Values 

4-14-3 Design of shear wall #(2): 

Fc=24MPa 
Fy=412MPa 

t=30 cm .shear wall thickness 

Lw = 7 m .shear wall width 

hw=30.30story height 
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ment: inforce aontal re . ftbe :e:or 
1 Design o ts· 4-14-3-} mome? 
I forces & - interna KN 
Viu == 6232 S­ 

.21812KN m,,79=363KN 
Mu _7240.3' ' 
Pu,y wan 

. lain concrete . n it by using p Desig 

¢, * Vn ~ Vu * - 622.42 s,/547000300' .11= 0.5 

622.42 < 6232KN 
t Satisfied Plain concrete no I 17 

. . = 21812/363 =60>> Check of eccentnetty e 

. . b . Reinforced concrete Design it Y usmg 
Mu= 21812.KN.m 

Pu =363.KN 
Vu = 6232KN 

Design of shear 

d = 7 - 0.8 = 6.2m 

¢,*Ve=.!_* .fjd * b *d =.!_.Ji4. *300 * 6200 == l 139KN 6 6 

!...¢,*Ve=569.5KN <6232KN 2 

:. We have Shear Reinforcement 
</J *Ve+</>* Vs~ Vu ⇒ 1139 +¢,*Vs :::: 6232 
h6Vs = 5093KN 

sn-ors··a·[#] .sos 
req 

(Av] 5093 * 10+3 

S), 6757460+or, ° ?738mm = 2.7sac», 
..... Control 
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39 0.075cm1 

(
~) . = 0.0025 • h = o.ooz5 - . 
S min 

Lw _620_ 124cm s=3°3 
S . == 3 * h == 3 30=90cm 

mm 
S . == 450mm == 45cm 

nun 

(
~)-16¢32 2.85>2.74 
s 45 

Satisfied 

4-14-3-2 Design of the Vertical reinforcement: 

hw 
Prom = 0.0025 +0s(2.5--, , -0.0025) 

o, =2o.7ss+!h/1o030 =3.4810 
15 

30 Prom= 0.0025 + 0.5(2.5- 
700

)(3.48 10°- 0.0025) 

Prrun =3.74*10-3 

As, = P * b * h = 0.00314 * 30 * 100 = 11.22cm At 2-side 

Select D 12 @ 10cm. As provided = 11. 3cm 2 

4-14-3-3 Design f · 0 moment: 

d=620 cm. 

Mu=21812KN .m 

m == fy == 412 
0.85 * Jc' 0.8: ·=20 · 5 * 24 

Rn= (21812/0.9)*106 
300 * 62002 === 2.1MPa 

P == 2~ (1 - 1- 3_(20)(2.1) 
412 - ) = 0.0056> 

As Pmin req ==0.0056*30* 
620:::: I 04. 1 6cm? 
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104.5cm 
13 cl> 32 As provided Select 

loaded shear wall: 
±.A±.± Design of heavy 

(As (JlZflOcm) 
The Vertical reinforcement 'reg 

700 2 
A =l0*l.Z *-=840cm Sr 10 
z 1 
Lw = 0.85 B, jfeLw h 

2+ As fy 
1 

= 0.85 * .85 * 24'*6200 * 300 
2+ 840412 

z 
MI=(J(0.5* fy*As*Lw*(l- Lw)) 

0.01 

Ml= 0.9 * 0.5 * 840 * 412 * 6200 * (1- 0.01) = 928K.N .m 
M2=Mu-M1=21812- 928= 20884.KN.m 

As heavy 
M2/% (20884/0.9) _ 2 

Fy(Lw -Cw) 412(6200- 269j 9-.67cm ...... Control 

Select ct> 12 # of bars = 9 .67 = 9 bars 
1.13 
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~ ~ ,y..:i \Jc u.o ~ ~ ~ ul.iWI ~__, ~I ~I 04 ~¥1 ~~I~ 

Ltl,ut.uil.ui\t\ ~ ~\_,ll ~\ ~\ .JJ'fl ~ Ce lss, clatal, 

.i) le) l) des! e Gs cslala)le l) ,4y «3li si 

ul.li.J\ tulc. l u.11.Ss ~I • -:: , . '"' .,. 1 
... ' · ~ ~ ~ ( one way ribbed slab) r\j;j r.: 

.)Sl , J\ e b ... c .,. •Ir .,. C..t 
~ .J , ~ t..:...1.l~ O.l.Qc, ;it\ • .,, ijl t\ . ed 

UH u '-U14l u'i l.);J ~.., (two way nbb · 
.)Sl '-1'i ~ , ~l..c.JI_., ~..}lll .,, ~ 

. u ... ( solid slab) GI.lie. rl~\ ~ L6 , ~ 

.55Sll Ole'Sl des,,+ L,%e9l elf 
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:4 ,3ll has5al -1 
u'll ~__, .>.11,11 J,,....i (drop beam&bidden beam)t-" LJA J · r I"· 

.dl5 gSaurs 5,y15 gllasI 

f, &ii-', (o •• KN/m Y)..,,. l)jill J.,.;i iy! u) .)c i•lli ~I uW....I rJ"' oi r1- V 

LI"' <.J"L..'il ~ .,.k :Wl_,ll ~~')II _,...,u..11 t__,; .)c l•lli.1 Ll"\.ubll _;\«-lll ~I J\#>.I 

r:i c.,I ~ _)Wlu,JI ~\Sl ~I ~.J'-i.a.J rY" olll ~ (Atir&strap) ~UY. rl~\ ri- e. 
.~Uii.a ~till\ uj\S_, ~ ~b 
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cull al3% 3\91514y eyes 72 tall class al dalS gee1s life:,ul)as 

sis i 3yY3 .2a> <ls!:suss ,,a 4991ll± yl ells 1all ,ti5yF,tliils 

~ ryill J~ (JA ~.J, ~ o_J!_J ~Y.J e:9_,.JI ur:, ~ut u'--4~ _j.fl c.:,l ~.;JI 

. :Q1 _-:t1 • ~l o.lAC- \71 ~6.ll · 1 ~I L!I ~ ~ c.?11~ ,l,t.J 1 
- ' -- -: o --=' ~I 1...7" _,...'-: .. .J, .J LJ.) • r.,_-.J"l .. ,.. • ,~ JU .J • 

~ .fi.l ~ Jy...=a:JI ~_,.JI o~ <} ~t:iJ'jl ~I J_,b.i.u, lj.JlA:...JI e:4 ~IJ 

~ ~ ~ _.,l ~ ~ 4.c. J.J"l wfo ~, ~I ~Lui_fa..11 c.:,l~I c.JA ,:_fiAA 

-~)'I '->_;ill WA \.Ai_;p .J Jj~jll Jbl t.i_.,UA. ~ .la-} U 1 - -\.~I _-:,\ ~. _,, b l ~ .,. ~ ~,~ ~ . .) 

: t_,_,.&t.JI ~1 ces i CS)s 

. 4 ;1:;; all o y.awc. .J ~\ \+l (_),a .J4! ~\J , ~I_, ~iJ al\ ~ fa. Jb \ti Y~ . ' 
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_(Basement wall) 3\ii»l le+.° 
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,rs , ._._,.JI_, JL.,,. '1 I ,J _f. , ,_;, J '11 .,.;Jo )I .Uill J _f. , ,_;, J '11 _,ll, )I •\;ill ~ . 1 
.,138%, 9320 

.www .alhandasa.net i) @aaigll cl±iia ,' 

t. /American concrete institute (ACI), Building code Requirements for 

structural concrete (ACI - r' A - • '\'). 

0 .A .M.Neville , Properties of concrete , Third edition ,Longman 

Scientific technical 

97 



® 

98 



F~ [-·r1j '. 
~ 

'<I 

nitt 6.8.2 eingebaut S: 

--~ 
~to Den; .:.J 
ll zusammenstol3en, ,. r :. 
\In 6.6 bis 6.8 nach .. 

° .J 5 
j 
t 
'J) 

(6.15) (6.16) -,,. 
'-• 
..L 
--'! 

t wird, auch beider ; 
1·,: e 

k4, und k-, 

n Bejwerten k,, und \t\ 

1 
zweiachsig gespannte Platten mil Eck~ewehrung 23S 

6.9. 

(6.17) 

gegeben, wenn sich 
QuerkrMte a.m frei 
cch.~ '.tng crfolgt Lllit 

(',-..f-"""' 

(6.20) 

n abgebeu werden, 
der Zerlegung der 
nteile. 

.} 
0\ 0\ N 'St 0\ r Kr ir c 

- 
N N C-:f N• c:-,i 

- 
"'"'°''ST - >, ~ ~ o· o ... 0 

~ - ... - - - 
,r::, ~ t, C"I .c, ~ <:t O"""" 0\ 

~ 
N l' O\O\ct5r,,JOO ~ c-1 N N N N 

00 .5­ i:: 
-2 i ., ' .c, C""l V"\ O'\ C"""', °' 
00 ' >< 
0: • N l' IJ.. ..-i .. v5....; co ... .,;- 
,-l ·' ~ .,,. r-r, r"""'1 C"'•I ('I 

> •. t" V\C'l ,...... ..-t 

.:..t· 
.,. ..:,- ':l' .,,. .,,. 
N r--i ri c-•i <'i 

I · I 0\ -Ore:i C'S - 

.5 r g] • y ,:-,-1 \ 1i I C' I C---1 

~ 
i 

<¢r-..-lY.AV"'I ~ ... _... .. oc,;c--=­ 
N oa ct + r 

eor-\0\0Y"\\I"'\. 
"' "' "' 0\ 'O\ 0\ 7.5777 

°'c,:,r-\OV"I en ~ en .ca. r-J? ... 

o a a, l oo 
..n"' y:,- '-0 r:-· CG en 
pr, p po po p, p 

\0 C"- 0 "'c,=, '('l CO C"'I O \0 'st '°-- vi v;- ~ r-r: r1'") ~ C'i !'r ~ ... ~ -~~--""""' "?""'I--~-..- 

(6.19) 

V"\ '° r- r- t- t­ "T .,,. 'st <:t -st.,;:- 
N ... c--i c-.f C"'.i C"'f c--t· 

r- r- r- r- I:' r­ 
'-::]"'79:t° ~ ~ ~ 
C'i r-i r-J C"~ ,:-,i r--i 

.., 
~ 

·1 
} 

>, 

~ 

! 
1' ~~ 

>, 

.,f 
ll 
3 
. 

v-. -et C"'I ..-. C"'I C"'I 
ct':J .. t::l'J-ot5(n c,'_)·ct5 

('\ \O'~ 0 """"('I 
0¢ <Ti vS ~ ~ O'~ 
l/"\ Vl I.I"') Vl Vt tr, 

- 
-~ \_ .i 
"' 00 DJ i:: 
2 ., 
Ou ,_ -!'= 
"' ~ -l "'c 

"< .,<: 
~ ti) 

l ~ . '> 
llh111g ~er Stillzkrartt: 
. ' 

a t;g cg 
_.__ ...... ,000 
i oi]of of' 6f 

i 
O'\ V""'I O'\ -.::r 00 ("I"', 
c-· 00 r;;:," ~ o-.· ci 
rc"\C;l~-r"'rf"\-.::1" 

VlMOOO\O'"::f 776& d 
T""'(....-t-'4--'~~ 

r co mo vg 
C-<X>C:00\Q\O .' a.7. of 



i 
i· 

236 

- °' 00 r-- '-D .,., ·<g 'St 
00 " <t ,,,; 00 c5 c5 

""'- C""'\ .. r- .. o .. V"\ .. - r-- 
..., 0 o o CJ\ 00 .. ci c5 

" ....:. ci o g 0:: °' "' «t " pg pl r - - I ~ ,... ..-I_.. 'I""'°' .-i 

\0 '-D o - :1-· oo_ -a_"'· o r-- ..., o. -a. <'I. 0 o-.O '-D 55 ss f S >, 
C'I o c--i" cf f V) r-:o:: c--i" r""'\VVtri'-0 

u. o· - 'St .,,. 'St V"l V"\ " 9 % ¢"9 
-"I t «j <t ct <J 

- N}> 0 'St 0-. 
..,., - r-- 'St - °'· r-- O.,.... ('1 o .. 0 V"l C'I - c--4 .. _:.r:oO\ 0:: 0\ r.,:, .. ci 5 r-- .:: ef 5 T of g en -.a ... .,.; r ,...; - - - - - pN N 4 N N C""' I C---l C""-l C""' '!'-I 

.!,! VC'f"\ f""',t"""\M . " 

. .D 
p" 

V-1 '!""""I 0-:, VI N v, 
~.,.... '!"""I 

V"', C"'" I ~ 0 ~ a-. CZ) r:- \C Vi 
eief ef cf ci 

-:t"V.,("'-.Jt'"-C"-4 
~ ('1") f"""'1 C"I C"l 
ci ef cf cf f 

c,: ~ °' r­ 
.....-1 -4 -o C 
ci i cf cf ci 

n e CS Ga\ 0o ooooc:-.o-. 
c--1 c--i' ,:--l c--i ...:.· ....;· 

.,-, 
•n ,-r, C"•I O ~ 
a oi o c' co 

,i:Y) r- "° V-1 ~ "d­ en c,.; rA :ti ed. :.,; 

-. r- 0-. C""' r:­ cT cf oi 
t"") f""1 r'"1t"""\ C"'i 

r- f"""' , 0 °' 
c---i"c-i,..; -i' ..,;- 
('f"', C""\ r'1 t"""", t"""\ 

G'\ C""')r..:.. ~ 
v;" c-= Cl'i 0-~ ....... C"i 
"""C"'f"\ ('f"', ,..., ~ --::t 

t""'\ ("'~ .....-1 ~ Vi 
T c& ! olvk 
\0 Vi "7 t"""', M 

V'lViOOC-0 
..,.:~ .. \1'1 ... ~ N .. 
t""'"\ N N C"l N 

voo-.o-.o 
ci-0:: r-.'.'·.ci'-0 
C'"•I - "r""1 "r""1 ~ 

5 
.,., v-, "' V'"', V-1 V", V"\ "' "' v-, \0 ''-D \0 \!) \0 

\0 r- r- r- r- r- 
"' °' 0\ 0\ °' 0\ °' °' °' 0\ °' °' °' °' 0\ °' °' °' °' 0\ °' r--i" .... c---f N c c--i"N°c--i" c--i" oi of?of cf ci cf .,..j c--i" oi of c-i c--i 

2 
y' pN + o Co 0 0 0 0 0 e N N ,.., <"l V c "' .,., "' °'· :---~~~- ~ .. :-- :-- ':J'\_ °'- c:- o °'· ~ .. :-- °'· ~-~- °'· °'- °'· ~ .... - - - - - - - 

"' "" CY.) Lr\ C"4 0 r- \0 r "" <"·1 1\~ o_ o. o_ 0 0 0 0 0 0 
Jt ...F f'1 e6 r-,'"" : : oof of ,:-,i ct st N cl oQ cs !' s cs r-i ... ~- .... - .... -- - - - ...... .,.... - .,.... - .... d 

"" 
~ ttb it' 

..... _ v-"I N \0 V'I 0, .,., .... \0 <"l ·°"-6 o. o_ o. 0 0 0 0 C C 
~ \0 =-"o" c--i" ,..; v"' v ... .,.,- .,., r- r- r- ,..: r- ..... - ,..: ,..: c--: ~ \0 "° \0 r- r- r- r- r- ,- 
ca 

r- r r;-,,.. r- r-- r- ,- r- r- r- r- 
::l ... u 0 r- V -.,. 

"' CY.) - ·,o bO ~ ""' t N ON t> V, 'V <"l ...... Cg <sl .,.,· -? d o oo" r---" r--- .. '° .. _,,· V) g s= ~ ,-l ->c. "" <'", C"""',,..-,N <'I N N C'l N cs ..,.- -.:-· ...F ...F e t a q <'I. N <'1 C'I "' C'I 

-.!' 0 Ir\ 0 v-, C v-, 0 .,.; 0 "' C~OM 
.. o 0 ! c@ ("'•t r» < -.r ... v_ .,., 0 Ir, 0 ,,., C _ ... .... ~ - - .,.... ......... p[ wt ~ .. 'O _Q ­ ...... "°· co 0\. °'· 0 "!""1"""' .... _..,.; - - .,.... oi 

= 

'O 

~ 
ro 
e ~ 
~ 
" ,.J ~- 

s 
~ 
ci: 
.!:l 

- i ~ :: 
~ 
1J or, s 
.c 

\ 
u 
0: 
'ii 
3 
N 

I .!:l 
I ii 

Cl) 
t1 5 
el) 

\- 
-~- ·g 
1J ·;;: 
:-. e 
.>a( 

~ .. ., 
,- 
·5 ~ 
co .s 
~ 
(0 

f-< 

V\ 



(""") 0 \0 ("-,I 
or.: 0\ a:. 0 
v-, V'\ "'"' \.0 

'f""'r--c:t-tO\ 

~~~~~ 

» £%2 ¢ 
0 0 CG, 0, 
,.; C""i ~~ .;_," .....: 

r> =± =f 
ci c6 v£ l ow, 

C""i r- .,.-1 -q o ~ C""i 
r"l c-r\ ("""') ....,. -::J'" 

\00-,VO'\V") -:r rr: ~ ~ r-,,j 
T"""I T"""I ,-.,t ,-.,t 

6
_
9

_
1 
zweiacbsig gespannte Platt~o roit·Eckbewebruog 237 

:,00000 
r--"r-"'r--='C--,:-r--='r--=' ~c-r-r-r-r-- 

r,o-.r,ov,o 
ts /o /Q a C • .:,; ~- _:- _; _; r--i 

J 

'° t 

..... ,-. ....-4 T"1 .......... 

o-. °' °' °' °' °' 7 7777 

rps O v9 9 VO 
r-"' r-"" r-: r- .. r-: 
T"'1 ,:-1 .,.-4 ..-'I ....... 

~~~~~ 4 7-7-7 

0\ ,n O r- V -.:[.-<i-.:i,.,..,.,.. 
~T"'1T""1 ...... ~ 

1,/""\V'lV'll,/"lV"I 

r;-: r-: r;-: .:: r;-: 
-1 --1 ,...-1 ...... ~ 

V'\ V\ "' V"'\ ""' vi r;-:r;-:r;-:r-.:'C--:r-.:' 
..... -T"'I~ ...... ~ 

K 

~ 
I 

CO ("1 C""'l \Q.O':> '° .... oi C> C"f V') 7 o o o so 
1 I 

V""I ..-'I ~-°' ("f"'l 66 66 ? o o oi o» ® 

,-4 V"'\ 0 r- ~ 
--.OO°'°' 
ef cf 6f -? 6 

_.. °' t'- \0 VI °' a, a, .,,, oc, ~ ~ ~~..; 

'° OIJ ....... """ °' ~ co ... co- r- .. \,Q" 
C--lN ('lNN 

.,-, "-I" ...- V -.t 
0'-J c:c, o::; oo ... oo_ 
.47 -¥+ 

-.:i-or--v<'IO '°-- -.o"" V'\ V)- vi Vi .. 
N c-~ C'I r-4 r-4 N 

r"'\ ("I"\ ('t"', ('I"\ r-1 ~ 
co .. ex:>_ oc ... i:o_ °' ... °' .. .............. ~ ~,,... 

J 
,-4Q....-IV'10\ 
c-~ ...... 0 0\ i:n .. 
c--ir-.i N....: -r-1 

-:---4 O·~ ~ r­ 
r- ... r- .. '° ... \0 -..0 
..-'I -1 ~ _.-~ 

Dy u <p N 
'D_ '° -a_ "' "' ·.o o V +??­ 

("'-I -:r- .. cr.i .. r"'I_ °' -..0·,n v ~ ~ 
~ ~ _,. ...-1 't""""I 

V'l r-, _.( 0 o? 
6 , , T ck 
"""""' ,-4 ~ _.. -- 

g, r, c,­ 
c-J c--l r--r C'""'i C"'l c--i gQp g 

--t-------------~--------------- ~-- ~ ~ ~ s 
r-r-0f'JC.OC'\0 .... - •.a r- ~~ a:, ..,; ,.,.. "'-<i..; ............ ...,. ...,. 

r-- r-1 '° .. C"'4 r;,- , 
r.i"r.-4~ ..--4 ... 0 T""I~---.,.... 

·...oo:"l-'o-.r- V1'"':T'NO~-:n 
0 .. 0 0 C\ O\' °' O'\ ~ 0-~ ~ ~ - - .... 

~ 0\ '° C""" M . 0 c-·l \C \0 ~ 

sis@ss swiss= 
s e tit .. .. ... .. .. 
Ch et Q e "> 
tr, v--. '1" V ('I"', 

I 

c-,tco-.OO"<t° ~.,....; °' ... ~~ 
r-1C""l C"4C"lC"l 

C""-1Mr"'lViC­ 
V"\ .. ~ ~ c--r ~ 
N C--1- r-4 r-4 N 

-:---e_ ~ o ... V"~ ...-t .. r- .. 
..-< o ·o °' °' co M C""l.C""l...-1'1""'1,..-1 

,-( "'¢' 0 o-. °' M 1"""1 ....-t O 0 
Nc-.r,..;,..;c-.r 

0 t"'l r'"I \CJ 
....-I .,,...4 .,.-( ....... 

c--i c--i C'-i,..; ,,; 
°'°'°'°'°' 000....-1-t-' 1"""1 .....-t 'l""'l 'l""'l 'l""'I ~c--,1NNNC't 
N N. N c--i N. c--i c--i c-i c-i N N 

J 
y y y' 
°' ... 0\ °' °' 0\ _.. .,.:·.;.:....: --'- ... 

-::r-v-.::rv,v-\v, 
°' °' °' °' °' °' t.tr.75 ,:_ 
\/"\V""l i.r,V""I"""°' c-:-c-:-r-:r--=r--:-t-"' ....-( _.. ...... r-t .,;..c ,..-1 

00 

"" = g3= ....:.~....: ....... ~ 



242 6.9 Bemcssung fiir zweiachsig gespannte_Einfeldplatten 

u 
UJ 

0 ►

...-: N - 0 C""l r­ ,...... ....,. - ~_o,..o.,. 

...... ~- ,....-4 - - 

CT\ 0 O'\ o? r- \0 . ©oodoc o .7.7.7 ~ ... -~ 

IJ 

1. 
i 
i 
i 
I 
i· 
I 

•J\ 
V\ 

1 
~ 
~ 

· 6.66 
Statisch~ 

· Stahlbetc 
stung 

spannt (E 
DieGcsq 
B25, Betel 
sp2anrus;] 
tcndici:et 
Da Ai 
Ecken nia 
Fcldmomj 
6.9. beriic\ 

a) Stati: 
Stiit1.wci' 

I 

1 

II .. 

b) Beiw 

c) Schni 

Biegerno 



242 6.9 Bemessung fiir zweiachsig gespannte Einfeldplatten 

ii 
"O 

'ii ~ 
Oil 
t::: 

3 
5 

0 
> 

6.66 
Static» 
Stah!betc 
stung 

V"IONC"lOOC 
--.,. N .. <"'~ (',I .. C'~ 
~ -- ,..... - 

.Beispie! 

Eine v.v· 
einer 
spannt(E 
Die Gesay 

B25,B~ 

.>. 
spanus; 

-.J' 
tendick:? 

,,_ 
-1' "g ::.., Ecken : 
'-/ Fcldmo=i 

... 
6.9 beric 

~ 
•,/\ 

a) Stati. 
V\ 

!<..J 
Stiit7.wci• 

:{ 
b:: 5 

Sr 
C 
~ 

}-1--{ 

Q]] 

... _,::. st2 t: 

... it' tE s 
\ 

.,., °' -;l- I 
N .. .__ """'F-! ~ ~ .- ....... - .... \- .. ~~ 

-· 

½, 
,; 

·-+­ C .J .... , 

] • 
V $" 

Vy' v 

1, 

II 
"' 

b) Beiw 

c) Schni 

Biegemo'CI 


