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Loads on Truss.

@ Get Loads on Beam B;
W1=0.W.(beam)+(w;‘ib)*a
R1= Wi xS

@ Take

O0.W.(Truss)
~ 17.5 kN\m (U.L.)

P2 P P P P P P\

P_owsa - v kN (]
2 lp‘ lP" lP" lP‘ lpm
- Q !
P_P.R;_v kN
@ Solve the Truss, By using.

Computer or method of sections or Joints equilibrium.
Then get N.F. on oll members.

@ Design the Members.
Aoud ddlisal members JI yle poie ax g

. o0

@ The joints are not a Real Hinges. not @ ‘i/ _ %\
. Foat Fings &L
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— L 6F, I
@ Relative Displacement of joints. § M-""e- A\
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@ Design of Compression members.

Designed on N, M

N From calculation of Truss

Use I.D.
M From T ~ 0.1 —> 0.2 }
Vv’
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t Fo oy As\
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— Check As,, 2412\25 cm | p—o
Calculate Asrom =Ag+ Ag ee oo As
Calc::date A 8rin. = % +b st
IF 8 1otar ) Asmin - o.k.
(B Design of Tension members.
Designed on T, M
T From calculation of Truss
M From £ ~o01—>02
t vV R
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RFT. of Truss.
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Analysis of Vierendeel.

We have Two method to solve the Vierendeel.

@ Exact Method.

S| aaT (Sas 4ol oda (o

One way OR Two way

Using Computer

@ Approximate Method.

To solve by this method we have to take

1_ Take the slabs one way (at beam direction)
te

2_t,-t, |

' tvl.
3- {,. is Constant. LT E

Steps of Design.

@ Get Loads on Beam B;
w1‘= 0. W’(beam) + ws * a,

R; = Wi xS

@ Take
P2 P P P P P P\:2

w\: 0.W. (Vierendeel)
=~ 25.0 kN\mv (U.L.)

P_wsa_yv kN
P_P L R;_v kN

0
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N.F.D. on Vaierendeels.
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N.F.D. on Vierendeels.
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B.M.D. on Vierendeels.

7T
s
Mi\2 l<z2\2
\ A
L
M1+ Mo
2
© Copyright Eng. Yasser El-Leathy 2009 . All copyrights reserved. Truss & Vierendeel.

Reproduction of these notes in part or as a whole for sale is strictly prohibited.
Printing is allowed for personal use only.

Page No. 16



RFT. of Vierendeel. 4 Segments
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RFT. of Vierendeel. 5 Segments
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Example.

— X X &
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: X | | | | X B
5.0 6.0 6.0 6.0 6.0 6.0 m
R25.0

Z_ 25.0——— 27

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 equivalant working loads is 10.0 lcN/mz

Foy =80 N\mm? , Fy =360 N\mm?

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

2— Calculate the Loads on the main supporting element.
38— Draw Internal Forces Diagrams For the main supporting element.
4— Design the main supporting element.

65— Draw details of RFT. of the main supporting element in elevation and
cross sections to scale 71:25

)
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:.*
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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 element.

The total equivalant working loads is 10.0 kN/m®

— Way = 10-0% 1.5 = 15.0 kN/m?

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

= 1565.0 ¥256.0*25.0 = 9375 kN

— Total Load For the building —25.0—
sy ¥) sl Al 5 ealyy aly
= Load of one Floor * No. of Floors.
= 9875 * 8.0 = 75000 kN

— Total Load on One Vierendeel.

Vierendeels Jl vac e @S Joodl 60355 as - -
datd Jasd) i Jusges system a5 Jof of (o8 pa

Total Load on One Vierendeel.

— 75000 kN _ 15000 kN
5.0

— Load on one joint of the Vierendeel.

joints ) sae gle Vierendeels U (S Jodl o585 w  1/2 P P P P Ff2
Ls Jood) s Jasiino joimt ynly Jol o (oy8 g

P = 15000 .y _ 3000 kN (u.L)
5.0

77077 77777
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3— Draw Internal Forces Diagrams For the main supporting element.

1500 kN 3000 kN 3000 kN 3000 kN 3000 kN 1500 kN

5.0 0 o) o) o) o) o)
5.0—'-—5.0—-—5.0—'"-—5.0—'-—5.0—-
25.0

15600 kN 3000 kN 3000 kN 3000 kN 3000 kN 1500 kN

T T T
T 7IkN

7500 kN

6000

3000

3000
6000
15000
37500 | 45000
30000
45000
M,-15H00~33000 $ 1
45000
Msz-75001 —_ "=
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N.F.D. on Vierendeel.

000

37500 | 45000

30000
45000
7500 —2229 500
3000 (-) 3000
1500 | 1500l 1500 @l7500 |ol1500  |ol1500

N.F.D. 3000 . (+) . 3000 A\

7500 5000 7500

B.M.D. on Vierendeel.

My-15000~43000 1
45000
M2=75001 ——_ —=
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Design of sections.

Sec. @ R-Sec.
M- 11250kN.m , N-1500x~ , b- 800 mm ,T - 2200 mm

3
N 1500 %10
Check F,,. bt 30+800+2200 < (Neg )

6
2100 =, V;;%Z(;O"’ — > C;=3.06 —> J=0.747
*

6
My, _ 11250+10° oo 2

:JF.c.l 0.747 * 360 * 2100
Y 264 32

S

n-b-25 _ 800-25_ 136_ 13.0
$+25 32125

Sec. @ R-Sec.
M-7500 knm , N-3000x~N , b-800mm ,T-=2200mm

3
N 3000 =10 ,
= =0.056 0.04 (Don't Neglect N
Check Fm, bt 30+8004+2200 > ( I )

==— =1.13m > 0.5 ¥, €

e =e+g_0= 2.50+%_0.1=3.50m

Mo= N« €,=3000x 3.50 = 10500 kN.m

6
2100 = C, V’“O"*"’ > C;=8.17 —> J=0.757
30 * 800

M Ny, 10500 «10° 3000 x10°
JF;/ d (Fy\ZSs) 0.757 + 360 * 2100 (360\1.15)

— 8764 mf
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Sec. @ R-Sec.

M- 1250 kN.m

, T =9000 x~ , b - 800 mm

, T = 2200 mm

Sec. @ R-Sec.

M- 7500 kN.m , N =

3
_ 1500 +10
F, bt 30+800s2200

Check

2100

As=

N

7500 %108

:C’V

-_—

JF

30 * 800

d

— (

7500

1500 kv , b - 800 mm

M _ 1250 _ isgm
T 9000
e _0.138 Small E tricit
o F = aag - 0-062 <05 —» Sma ccentricity.
., | —— I, | ——
<z <«
1.138
— 1 2.2 - eb t
T« 0.1.'3'8 T«
Tj( 0.862 Tj( a
a-Y _c_e_ 220 _ 10 0138 —0.862m
2 2
b - %_C,Le:ﬂ _0.104 0.138 —1.138 m
( ) 900 ( 1.138 ):5721kN
a+b 0.862 +1.138
A . T, _ 5121x10° 16358 wmnt
1 &5, (360\1.15)

, T = 2200 mm

=0.028 < 0.04 (Neglect N)

-3.76 —» J=0.793

*106

0.793 * 360 * 2100
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S.F.D. on Vierendeels.

6000
3000
2000 3000
| ' 1500 6000
@ 1500
3000
3000 1500
S.F.D.
1500 |
3000

Check Shear.

— Allowable shear stress.

\ / F \ / 30 2
=024\ =& - 0.24\|]— = 1.07 N\mm
Tou Be 1.5 \

F 30 2
=0.7 - 0.7 — = 3.0
qm. V 3 5 N\mm

Actual shear stress.

3
q,_ 9 _ 3000+ 107 _ 4 up
bd 800+ 2100

e qcu <qU < qm. -« We need Stirrups more Than § $8 \ v

Use Stirrups ¢f 12 steel 360/520

<. Use {59, qcu= nAs(F;;\5s)
2 b S
* Take v =4 ,» $12 —5 Ag =113 mnr?

178 - 1.07 _ 4% 113 (860\1.15) _ _q_ .45 0 mm > 100 mm
2 800+ S
.. No. of stirrups\m>_ 1000 _ 1000 _ - 5\m
S 142.0

Use Stirrups |7#12\nT| 4 branches
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