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Concrete Divmensions.

Ay Aiw Jeou
t One Way Sladb
| t ;jL
\ " 6—8
7 !
f |
La:hJ
b = 400 mm t _H i
t I col" g9 U
] | ]
- L=(15—>40)m |

N

NN

AMMTIMIIRERERTERTERTRINRY NN

_L_
10—-12

h="Fioor Height ol= T Gierendee)

C

b = 600 mm t (Vierendeel ) =



Vierendeel Applications.
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Analysis of Vierendeel.

We have Two methods to solve the Vierendeel.

® Exact Method. Using Computer

One way OR Two way &b il (See 4y )l odn (43

@ Approximate Method.

To solve by this method we have to take

1_ Take the slabs one way (a,t beam direction)

2-t,- t,

3 - t'vl. 18 Constant.

1 <t'vl.

_1 it f

Calculation of Loads on Viernedeel.

Vierendeel JI 4o Jlea?¥d Gl GG b aa s

assume 0.W.(Vierendeel) =~ 25.0 kN\m (U.L) -\

w1‘= 0. W’(beam) + ws E 3 a

Ri= Wi xS
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— Assume the total equivalant working loads is Floor area
Way = (12.0 —»15.0) kN/m?

Plan

— Total Load For one Floor = Wqy * Floor area

— Total Load For the building
c oy ¥yl diu 5y 00l i
= Load of one Floor * No. of Floors. Elev.

— Total Load on One Vierendeel.

Vierendeels JI sas e S Jasd) g5 83 o Plan
+dads Jood) s Jasaw systern il 5 Jof oF o)8 g

F2zF F F F F/2

— Load on one joint of the Vierendeel l
joints Jl sae le Vierendeels U @S Jasd) g9365 o
L3 Joodl s Jasdeo joint Haf o Jof of o) g Elev.
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N.F.D. on Vierendeels.
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Droawwng RFT. of Vierendeel.
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RFT. of the Vierendeel.
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4 Segments.
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EFxample.
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For the given Figure shows a layout of a building of an area 25.0*25.0 m’
The building consists of ground Floor and Seven typical Floor.
The interior columns are removed at the ground Floor.

The total equivalent working loads is 70.0 IcN/mz
Fcu =30 1\'\')’)‘0;’)‘)‘0,’2 ’ Fy = 360 IV\’I‘)‘L‘)‘)‘L’2

It 18 required to:
1 — Choose a reasonable structural system For the ground Floor and draw ils
Concrete dimensions in plan and elevation to scale 7:50

2— Calculate the Loads on the main supporting element.

3— Draw Internal Forces Diagrams For the main supporting element.

4— Design the main supporting element.

5— Draw details of RFT. of the main supporting element in elevation and
cross sections to scale 71:26

Vierendeel
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1 — Take the main supporting element Vierendeel (800+2200)
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2 — Calculate the Loads on the main supporting elemendt.

The total equivalent working loads is 70.0 IcN/mz

— Way =100+ 1.5 = 15.0 kN/m?

— Total Load For one Floor = Wgyy * Floor area  25.0

——p

=15.0 *25.0*%25.0 = 9375 kN l—25.0—

— Total Load For the building

c @2y 3 el e 555 00l A3

= Load of one Floor * No. of Floors.
= 9375 * 8.0 = 75000 kN

— Total Load on One Vierendeel.
Vierendeels Jl sae gle @IS Jood) g2y 65 o
s Jaodl s Jaspws systern sy Jof oF 0oy3 g

Total Load on One Vierendeel.

— 75000 kN _ 15000 kN F2F F F F Ff2

*

— Load on one joint of the Vierendeel.
joints J) sae le Vierendeels U @S Josdl o565 o2 ), .
Lis Jood) dias Jostiw joint b o Jof of 2,3 g

F= 15000 kN = 3000 kN (v.L)
5.0




3— Draw Internal Forces Diagrams For the main supporting element.
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N.F.D. on Vierendeel.
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Design of sections.

Sec. @) R-Sec.

=11250kN.m , P - 1500 kN , b = 800 mm ,t=2200 mm

3
P _ 1500 «10
Check & 335 30,800+ 2200

=0.028 < 0.04 (Neglect P)

6
2100 =, V ;(’)252(;0"’ > C;=3.06 —» J=0.747
]

6
2
_ Mys _ 11250 #10% oo
JF; d 0.747 « 360 * 2100

S

Check Asmin.  Ag =19920 mm’

req.

p'mi'n. bd=(0.225¢ @)bd=(0.225# /80 )800 +«2100 =5'751.1mm'2
F, 360

i As > MWpnd d Toke Ag=As = 19920 mni (26 $32

o N o= 2-255 = ggg-2§5= 13.6 = 13.0 bars
+

Sec. @ R-Sec.

M= 7500 kNm , P-3000kN , b=800mm ,T =2200mm

3
P _ 8000 +10
Check 31 30.80042200

=0.056 > 0.04 (Don’t Neglect P)

e 2.50
= =— =20m . —=—=—— =1.13m 0.5 use €
P o0 t 2 > s

2
e =e+%_0= 2.50+¥ — 0.1=3.50 m



Mg= P+ €,=3000«3.50 = 10500 kN.m

6
2100 =C, \/’050""" > C;=8.17 —» J=0.757

30 « 800
o= Ms Py, _ _ 10500 +10° 3000 +10°
JE,d (F\Bs) 0-757+360%2100  (360\1.15)
= 8764 mm”
Check Aspmin,. Ag =-8764 mm

req.

Porin. b o= (0.225. ‘/E‘)b d = (0.225. UET ) 800 +2100 =5751.1 mni

2
Asreq> umtnb d . Take As As're;_ 8764 mm

Sec. @ R-Sec.
M-=7500 kNm , P_-1500kN , b=800mm ,T =2200 mm

3
P 1500 10
= =0.028 0.04 Neglect P
Check 7 5%~ 30.800+2200 < (Neg )

6
2100 =C, \/ 7500 «10° __, ¢,=8.75 —» J=0.793
30 = 800
6
g= MU.L. _ 7500 =10 =12510mn%

JE, d "~ 0.793 %360 * 2100

Check Asmin  As =12510 mm’

req.

l"'mmbd=(0-225 m)bd (0225 0)800*2100=5751.1mm2

Asreq SH . bd :.Take Ag-= Asm;- 8764 mm (16 P32




Sec. @ R-Sec.

=1250 W , T =9000xN , b= 800mm ,T = 2200 mm

M_ 1250 _  (38.m
T ~ 9000
£ - oo = 0-062 <0.5 —> Small Eccentricity.
. , ., ,
2 2 </
‘ ‘ T2 4\ g
A 82 ~
1.138
- 2.2 — -1 b t + 4 l
T 0.138, T #ev L. I
<< << Tu. /A\ e J
T 0.862 T O =58 |[ry_
1< 1< -0
— — T 3
= %_C_e = % _ 0.10_ 0.138 = 0.862 m
b - %_C,Le = % _0.104 0.138 —1.138 m
T _ b \_ 1.138 _
f T"'L'(a.,. b) 9000(0.862+1.138) o121 kN

3
Ag, = 11 _ B121810° _ (oo5p mm?
(£,/5,)  (360\1.15)



S.F.D. on Vierendeels.
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Check Shear.

- Allowable shear stress.

q, =024 FZ;_W = 0.24\/% = 1.07 N\mmz

(4

\ /F \ /ﬂ 2
qma;o.? ZSL:‘ = 0.7 5 = 3.18 N\mm

Actual shear stress.

3
q,- 9 _ 80000 10° _ 4 op i

bd 800+ 2100
< 9., <9, <9, - We need Stirrups more Than § $8 \m

Use Stirrups ¢B 712 steel 360/520

. q,, mnAsE\s.)
® o a— — —
Use 495_9, > -
* Take M =4 , P12 —>443---11.‘3')')"0,')')'1,2

1.78 - 1.07_ _ £+ 113 (860N\1-15) __ 5. 742.0 mm > 100 mm
800+ §
.. No. of stirrups\m - 1000 _ 1000 _ , o\m
S 142.0

Use Stirrups |7#712\1m| 4 branches
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