of Brackets and Corbels by the St F

mple 6.8: Design :
6.11.5 Examp 6.6 by the strut-and-tie method.

Design the corbel in Example

Solution: .
Column size: 12 X 18 in.

Corbel width = 18in.

(1) Truss Model Selection : 3
Assume the corbel is monolithically cast with the column. The total depth # -

. i nt that the vertical dimens;
tive depth d = 14 in. are based on the requireme 1 + Sion o
s;;':: thr!fr bearing area is at least one half the column face width of 14 in. (columy
Select a simple strut-and-tie model as shown in Fig. 6.35(a), assuming that ty

is located at a distance of 4 in. below the top e:_:trf:me curl:u::l ﬁbe,,-s: using
ing bars. Also assume that horizontal tie DG lies on a hanznrua[ !Ine pass
corner C of the corbel. The solid lines in Fig. 6.34 denote tension tie action (T)
lines denote compression strut action (C). The nodal points A, B, C, D resyl
strut-and-tie model. Note that the entire corbel is a D-region structure becaus
statical discontinuities in the geometry of the corbel and the vertical and horj

{2) Strut-and-tie truss forces
From Example 6.6, V,, = 80,0001b
N,.=020V,=160001b

The following are the truss member forces calculated from statics in Fig. 6.
a) Compression strui BC: r o

Length BC = V(7)* + (14)* = 15.652 in.

15.652
14

Fﬂf — S‘D,[II] X = 89,443 lh‘

b) Tension tie BA:
7
Fga = 80,000 x 7] + 16,000 = 56,000 Ib.
¢} Compression strut AC:
_ 56,000V(8) + (14)?

FA C 3

= 112,872 Ib.
d) Tension tie AD:

112872 x 14

5 V(8) + (147 = BN

Fy

e) Compression strut CC'
Fee = 80,000 + 98,000 = 1
f) Tension tie CD: : ey
Fep=56,000 — g
cp = 56, 80,000 x e 16,000 1b.
{3} Steel Bearing Plate Design
fee = b(0.85 f'c) where = 0.75 for bearing

in strut-and-t -} I d
Areaofp]ateis,q,-_——M__ﬂ_ ?

0.75(0.85 =
s 80,000
(4) Tie Rei -Plate and select a thickne :
) Tie Reinforcemeny Design $s 10 produce a |

56,000
Ay g =R ITEE 56000 P
of, 075 x 60009 = 12502
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Primary tension steel

A,. =3 No. 6)
(7 K No.3welded
3in. anchor bar
9in. : 3in. /
3in. / /
|

3 No. 3 closed ties

2 No. 6 framing
bars

Figure 6.35(b) Corbel reinforcement details (Ex. 6.5). ll

where A = reinforcement resisting the frictional force N.&

SN 160007, 58 , A8
ks of, 05 x 60,000 _ 220 1n.
Hence, A, = 0.50(1.25 - 0.36) = 0.45 in 2

Try 3 #3 closed ties evenly spaced vertically as shown in Fig. 6.35, givi
0.66in.2 > 0.45in.2, O K.

Because B, = 0.75 is used for calculating the effective concrete compressive

struts in the following section, where e 0.858,f.", the minimum rein i
has also to satisfy: 3
e 74;’7};} -
| 1 =
E £ Sll. ¥, = 0.003
2.

= mm 60°15’ = 0.0045 > 0.003 O.K.

Hence adopt 343 clos

(6)Strut Capacity Evaluation
(i) Strur CC’

ed ties at 3.0in, ¢. to c. spacing,

odes and considered unconfined. 1
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