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Bracket & Corbel

_ « Short cantilevers that tend to act
Main steel :
As. — as simple trusses or deep beams
» Used to support truss, crane or
é{ ‘ precast beams
3 C
(  Design for vertical force V, and
Hoop bars | L horizontal force N,
An — _
A Framing bars WVWP'




Failure of Steel Corbel on RC Column
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Failure of Steel Corbel on RC Column
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Beam-Column Connection

Precast Concrete Structure
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Types of Failure

V
N
V
N
Too shallow \

an outer face

Potential
failure
surface

Deep enough
crack into column




Structural Action ACI 318-19

The bracket may fail by v YA
« Shearing along interface a,
between column and bracket \
* Yielding of tension tie - | ¢Asc>fy
5
« Crushing or splitting of > 0.5d \ S
compression strut \ plane
« Localized bearing or shearing h \ d
failure under loading plate \
The method of design is valid for Y A Y
- aJ/d <10 Compression strut/ \
* NUC S VU \/\

For normal weight concrete, V /¢ shall not exceed the least of :
(a) 0.2f/b,d
(b) (33.8+0.08f))b, d
(c) 112.7b,d



Required Strength

N
* V, and N, shall be the maximum values Ve

of the factored load combinations il

I\EC (I)ASny

« Horizontal tensile force acting on 4 N — > |1

bracket shall be treated as a live > 0.5d Shear

load when computing N, \ plane

h \ d

« Unless tensile forces are prevented \

from being applied to the bracket, v /\ v

N,.shall be at least 0.2V

ue u Compression strut/ \

\/\

« The factored moment M, is given by

M, = V,a,+ N, _(h-d)




Design Strength

» Design strength ¢S, > U : Vy V'

* ON, =N, o

N
. uc A f
OV, > V. x = S L ¢ - —
* oM, > M, > 0.5d Shear
\ plane
» Strength reduction factor ¢ = 0.75 h \ d
\
> Nominal tensile strength N_= At v /\ v
, Compression strut/ \

> Nominal shear strength V, = uA_f Y

for concrete momolithically n=1.4

» Nominal moment strength M, = A f (d—g) ~ Af,(0.9d)



Steel Reinforcements ACI 318-19

> Steel to resist tensile force: A = Ny

of,
» Steel to resist bending moment: V, A
M | ASC
A — u . I
f of (d—a/2) / main stee
AN,
» Steel to resist shear force: il 2
V, |y °
AVf — (I)“f K\
y _\\ Ah
> Total steel A . @ top of bracket closed stirrup
shall be at least the greatest of :  Framing bars A orties
(@) A+ A,

b) (2/3)A, + A
(c) 0.04(f!/f)b,d

» Total steel A, ofties shall be atleast: A = 0.5(A,_ - A))
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f @URLINTIRLASEUINTBITUVDIAULES AN SR IIDE MU T ANYI E1U1 50
vinuseagiinlulinuey Yosiszninsuaenulaginvesanindu 2.5 g, fvun
f'. =240 NN./%4.” Uag f, = 4,000 NN./Ba.”

v 2511 (1) Factor '
ed loads:
<—2.5cm M (1)
V, =14%x14+1.7x18 = 50.2 ton
Precast N, = 0.2V, = 0.2x50.2 = 10.0 ton
Beam < :
a\;{ Bearing length V, /¢ = (0.85f))A, = (0.85f,)bL
L 50.2x1,000 100 cm
-— 0.70x0.85x240x 35
L
a,= 50+ %L = 10.0 cm
(2) Depth of Bracket : from max. V /¢ criteria
(a) 0.2f'b,d = 48b,d — control

\ (b) (33.8+0.08f)b,d = 53b,d
(c) 112.7b,d



From V,/¢ = 48Db,d
V, _50.2x1,000

= ——4 = = 39.8 cm
$(48b,)  0.75x48x35
T9mNuAN h = 45 531, > d = 40 4.
a_10_ o5 <10 R
d 40
(3) Steel Reinforcement :
A, = Vo o 20.2 = 12.0 cm?
of, p 0.75x4.0x1.4
Nog _ 10.0 = 3.33cm?

A = —
of  0.75x4.0
M, = V,a, + N, (h—d) = 50.2x10 + 10.0(45 — 40)

— 542 AU-9L. = 5.42 FU-LUNT

A = M, 042 = 5.02 cm?®

"7 ¢fjd  0.75x4.0x0.9x40




» Total steel A,. @ top of bracket shall be at least the greatest of :

(@ A + A =502+3.33 =8.35cm’

(b) (2/3)A,+ A = (2/3)(12.0) + 3.33 = 11.33 cm* — control

240
4,000

(c) 0.04(f/f)b,d = 0.04( )(35)(40) - 3.36 cm?
AUl A 3-DB25 (A, = 14.73 %312)
» Total steel A, ofties shall be at least :

A = 05(A_— A) = 0.5(14.73— 3.33) = 5.90 cm’

FonlduannUn 3-DB12 (A, = 2(3)(1.13) = 6.79 %112)



193 DB25

—a=10cm
Anldanann 10 cm

g

. 3-DB25
20 cm \
45 cm \ \\
v
D I
18 cm

segzils =35-5-0.8
= 29.2 «.
ASIEABUINNEINDNIB1I?

_ Jaan DB12 @ 7.5 wy.




End of Lecture




