Check Shear




Allowable Shear Stresses For Concrete.
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Nominal Ultimate maximum shear strength. (q Umax)
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Actual Shear Stress.

q- ?_5 —— > Homogeneous Sections.
q- ? S"l;” ——>» Heterogeneous Sections.
nv.

According to N.E.C. (New Egyption Code )

q — QC‘)“.
""bd

Where:
Q rnas.

|
— ch. (N) — Shear Force Qer.
at Critical Section. X |
M Qmaz 33'53 odle 9 C'rl"itical Sec.

— 0 (mm) = Effective depth = t — 50mm

Actual Shear Stress = N\mmz

— b (mm) = min. width of the Section.
gUaill o550 J3T b

b is the b=b;+ b» b=bs+ b2

smaller width



Critical Sections For Check of Shear.

Simple beam Check Shear Jec ol
or Continuos beam
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Check Shear
Using VL. Stirrups

S.F.D.

Shear Force Diagram A

S.S.D.

Shear Stress Diagram
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Actual Shear Stress.

CU — Shear Stress Taken by Concrete only.

qsu = Shear Stress Taken by Stirrups only.
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Steps of Check Shear vn Beams.

Given : F F

cu’ Y

b, d —> From Design the Beam

ch — From S.F.D.

Req. : Check Shear.

Solution :

@ Calculate Allowable Shear Stresses.

Q. -024 \|Feu N\mm’
cu 50

q -070\/Fu  Mmm®

max. ¢

@ Calculate Actual Shear Stress.

q _ Qc'r.
" bd

@ IF IF

N \mm'2

Yy < Yow Yo <9y < Yymas. Y > Qymas.

Use min. SHrrups.  we meed Stirrups Increase Dim.

5¢8\m More Than 5§ $8\m b ord
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* IF qcu<qU<qU'max.

We meed Stirrups more than 5 @8 \m'

qsu _ qu— b _ n As (E,\Bs) 154a
< bS

Where : qsu = Shear Stress Taken by Stirrups only.
9 _ Actual Shear Stress.

u
q%“ = Shear Stress Taken by Concrete only.

— TV = No. of Branches.
= IF b > 400 mm OR b>t &,AL.

I | | Take n =4
L |
X460 mm 1
X Pp250
n=2 n=4 250 mm

—Ag S Ho anlyl fd) pdans ol
IF using 8 —» Ag-50.3 mnf As’/>

IF using $10—> Ag-78.5 mnf
— I'y = 240 N\mm® Mild Steel

I

b
— b = min. width in the Sec. LL—__ b | b
b=b1+ bz

—_ S = Spacing between stirrups in the Long Direction.
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S, in = 100 mm
s | =L — |
-l | I

maz= <200 mm

\
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2 b S
T, As, S Uoled) oda i Joalowe 335 aa sy
sl S dwdaay @5 N, ds o0 WS awsd Go)b

qu_ % _ nAs (‘F;I\Bs)

Smin=100mm , S _ 200 mm

m

D Assume n-=2, g8 —> Ag-50.3 mnf

Then Get S
— IF §' > 200 mm
Use min. Stirrups. 5§ @8 \'rrt

IF | S > IF 100 mm < S < 200mm
1000

Take mo. of stirrups\m = ——

N

Example. S = 140mm

, 1000 1000
.. No. t Y = =
o. of stirrups\m 5 740

=8¢ 8 \m

=7.14

—> JF S§' < 100 mm
.. No. of stirrups\m > 10 Refused
.. Try another assumption of M, Ag

Asm;g?)ﬁon n ¢ SIS 0952 wee il a3
1 R 8
2 R 10
3 4 8
4 - 10

u___ Ast ___nAs u _0.4 ‘ub.""j‘
bsS bsS man
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Example.

F _ 25 Nwmnf @ J\_

cu >
st. 240/350 For Stirrups 0
b =250 mm
d =550 mm

C =300 mm

Req. :
Check Shear.

Solution : F
_ qw=o.z4\/ gu

8.0 m '

st' 385676

4000

25
0.24\/ ~ = 0.979 N\mm®

I

25
o .
Q.. = 3275 « 280 = zso 26 kN
- 4000
% qU= QO”'. = 250.25 » ’08 _ 1 82 N\mmz
bd 250 » 550 :

o 49.,,.,<9% <9, - We need Stirrups more Than §$8\nt
K Use q8=qu,— qcu=nAB(F;l\58)
2 b S
* Take N =2 , ¢ 8 —» Ag = 50.8 mm®
71.82 - 0.979 _ 2 x50.3 0340\f"5)
2

250 » §' 2
* Take N =2 , ¢ 10 —> Ag = 78.5 mmi

;82 _ 0.979 _ 2+ 78.5 (240\1.15)
z 250+ S

* Take N =4 , ¢ 8 — As = 50.3 mm®

1.82 - 0:979 - 4+ 650.3 (240\1.15)

250+ S
*. No. of stirrups\m>_ 1000_ 1000 _ .95 _go | '
S ~ 7126.2 —(MA—

1000 1000

= . of s:t\'m= g0 - 126 mm

»>S'=63.1mm < 100 mm

> S'=98.6 mm < 100 mm

»>S'=126.2 mm > 100 mm .. o.k.

8g8\mt |
. Use Stirrups |8 @8 \m 4 branches
0.4_ 0.4
- Check -0.0016
ek W= T = 240
MnAs  4+50.8 _ ,
K < = 2502155 ~0-0064> W . o.k.



Point of min Shear RFT.

Wa kN\m

S.F.D.

Shear Force Diagram

S.S.D.

Shear Stress Diagram

q_ 9
bd

I |

I S [ S
—! 8gro\m |<—5¢8\m7—>| 8g10\m |l

8810\m Yo Jshl) yidl (5 acsssell L sae sasy Livie

Qoo 4 ) Sy i~ Shear Stress JI
min. Shear RFT. 538 \m (o 551 o) Laacs zliss Y5

qcu= Qm’_ Wo Z
bd

» Get Z
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EFxample.

F _ 25 NM\mnt

cu
st. 360/520 —» Steel Bars 600 mm

st. 240/350 —> Stirrups

8.0 m |

W, , = 70 kN\m

t8= 120 mm _A_ I I I I I I I I I I _A_
C.L._C.L. =5.0m 2
‘g—f =186.6 kN.m
Column (300+ 600) @
Req:
o L2 _

(@ Design the Beam. wL_ 280N WL = 560 kN.m
@ Check Shear. 2

@ Draw Details of RFT. Viw

Solution :

SQC. @ MU.L.= 560 kEN.m T—SeC. 22

Sec. @ M,,-186.6 kN.m R—Sec. %

v Mp>2 Mp . Design T-See. at First

I\
L\

Sec. @y _s60 kvem  T—Sec.

C.L.—C.L.= 5.0m = 5000 mm

B=13 16ts+b = 16+120+250=2170 mm B-1850 mm

5
Take the value of C;=(5.0— 7.0)

L
K=+b — 1.0+ ‘9‘35& +250 = 1850 mm
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Take C;=6.0 — J =0.826

6
d =c, \/ Mor _ 6.0 \/ 560+10 - §60.2 mm
k. B R_5 * 1850

Take|d = 700mm t = 750mm

My, 560 «10 °
- L - 2862.6 mk (BP22)
As = "~ 0.826x 360 %660.2 e

0.826 F, o

_ Check As — — 2
mn. = F,, "vd = 360 (250) (700) = 534.7 mmd

- Ag > Asmm . o.k. A
O N = b_25 = 250_25: 5.113= 5.0 %'
6:25 19 +25

Stirrup Hangers = (0.1— 0.2) Ag=(0.7— 0.2) 2852.5

= (285 —570 ) mn®

shrinkage Bars — 790-100 _ 5 16 _ 3.0 Spacing
300

Sec. @ M, = 1866 kN.m R—Sec.

Take O =070m ( The same d of Sec.D)

cd =, \|[Mer - opo0=c, \[186:6219° | ¢ _405 . J=0.805

F b 25 * 250
AS- _ 186.6 +10° — 919.8 mn?
J F d 0.805 + 360 *+ 700
_ Check As . 1’5—,’ bd = =L (250) (700) = 634.7 mnf
As > As,. - ok As = 919.8 mnd

. 8#22

L
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Check Shear.

— Allowable shear stress.

25
-9, =o.34\/ %& 0.34\/ s = 0.979 N\mm®
c .

Fcu 25 2
_ 9 =0.7 F = 0.7 —5 = 286 N\mm
Qer— 234.6 kN
Critical Sec. at (§+9) gk -zaokn T=234.8k
— 600 , 700 _
=+ 6560 mm dor
3325 -
Q,, - 2325 + 280 232.76 mm lﬁ
— Actual shear stress. 50 3360
A . T
o qU = o = 234.5 « 10 = 1.34 1\'\"7'0/'7'4:g
bd 250+ 700

< 9,..<9% <94, < We need Stirrups more Than 6 $8\m
<. Use Qg_9q,_ qw= TLAS(IZ\ISs)

2 b S
* Take M =2 , ¢8—>As=50.3 mnt

1.34_0.979 _ 2%650.8 (240\1.15)
2 250+ S

* Take 1 =2 , $10 — As = 78.6 mnd
134_ 0979 _ 2%78.6 (240\1.15)
2

»>S'=98.7 mm <100 mm

»>»S'=164.1 mm > 100 mm .

. o.k.
250+ S
.. No. of stirrups\m"_ 1000 _ 1000 _ o 40 _ 7 \m F -
S 164.1
N 10\nt
.. Use Stirrups |7@710\nt| 2 branches 7¢10\"t
- Check -0-4_04 _po016
min~ Fy 240
S = 17000 _ 1000

_mAs_ 24785  _ .
B -5 =s555e7555 —0-0044> B - o.k.

Point of min. Stirrups.

280 kN

q - 280 10°

_ 2
! = 250-700 7.60 N\mm

S.F.D.

9., —0979 N\mm?

0.979 _ 4-2Z _
760 - 2 > | Z=1.56m
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RFT. of Beam.

7@ 10\ 548 \m 7@10\m
@ eI o} g g0
’ A A HA
0.75 l'—:r-Lj ohe T T e t-h-;r—u'
[ —> | —>» | [
—1.66 m 4.90 m 1.56 m{—
3P12
3p22 7 N 3922
o )
[ N 4922 P ]
4922
J J
0.12( 3422 0.121_ T A3$12
 1|2#10 r {|2#410
0.75 7810\ ’ 0.75 R4\ ’
) . J|2410 ) . J|2810
L4822 | 8822
I I
0.25 0.25
Sec. (2-2) Sec. (1-1)
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