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It is the responsibility of the user of this document to estab-
lish health and safety practices appropriate to the specific
circumstances involved with its use. ACI does not make
any representations with regard to health and safety issues
and the use of this document. The user must determine the
applicability of all regulatory limitations before applying
the document and must comply with all applicable laws
and regulations, including but not limited to, United States
Occupational Safety and Health Administration (OSHA)
health and safety standards.

Structural Disclaimer

This document is intended as a voluntary field guide for the
Owner, design professional, and concrete repair contractor.
It is not intended to relieve the user of this guide of respon-
sibility for a proper condition assessment and structural
evaluation of existing conditions, and for the specification of
concrete repair methods, materials, or practices by an expe-
rienced engineer/designer.
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ACI E702.7 Example Problem Carbon Fiber-Reinforced Polymer (CFRP) Shear Strengthening K. Low

Given

e Typical bay of a one-way slab is shown below.
o The slab consists of a 6-inch thick reinforced concrete slab supported on 24-inch deep
by 8-inch wide concrete beams.

Loads ! 28'-0" !
Superimposed ‘ ‘
Dead Load: 5 psf B1
Live Load: 100 psf - ._ _— _®
Geometry
Slab Span Length:  9’-4”
Beam B1 Width: 0’-8”
Beam Depth: 2-0” B1 £
Column Dimensions: 24" x 24” 5
aJ
- — — I
Design strengtn -
Design strength o o) N
f’c: 5,000 psi o
fy: 60,000 psi B1 ®
o
u B1 m—Y(2)

Design Reactions

Wu(DL) = (1.2)(9.33)[0.5x150 + 0.67(2.0-0.5)(150/9.33) + 5]= 1080%

Wu(LL) = (1.6)(9.33)(100) = 1490 Ib/ft
Wu = 2570 Ib/ft = 2.57 k/ft
1.15 X wy, X 1,

2

Vu(max) = (ACI 318.19,6.5.4)

Vu(max) = 41.4 kips
d=24in.—1.5in.—0.3751n. - 0.51n. =21.6 in.

21.6
Vu(max) @ d = 41.4 — (E) (2.66) = 36.6 kips
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ACI E702.7 Example Problem Carbon Fiber-Reinforced Polymer (CFRP) Shear Strengthening

Problem Statement: A given interior beam requires shear strengthening to establish original
design strength. The beam was poured with 3000 psi normal weight concrete in lieu of 5000 psi
normal weight concrete. Strengthen the beam with FRP sheets using a wet layup method. FRP
properties are given below.

B THICK

COMC s_nn—\

FRP Properties
tr = .0065 in.
fi* = 550,000 psi I
Sfu* = 001 7 .
Ef* = 33’000’000 pSI g FRP L-WRAF #1 STIRRUPE
gl 8 i _\ /_.ﬁ.rs'r:rc.
Also: H R /|
f’c = 3000 psi NWC u [3) #E TOP
b, =8 in, /_.5\ BOTTOM
h=24in. C/
&
Figure 1.1 - Section View
Notes ACI Ref.
Calculate Calculate original design shear contribution of concrete
Vg ACI 318-19
Ve,,.,=2 X /f'cxXb, Xd )
¢ " 9.5.3.1
—15; 22.5.5.1
cover=1.>1m. 20.5.1.3.1
Check minimum shear per linear foot, to qualify for shear
capacity equation 22.5.5.1(a):
Av(min) = 0.0018bwd = (0.0018)(8)(21.625) = 0.31 sq. in.
: . . . ACI 318-19
Shear reinforcement provided is No. 3 at 8 in. 963 1
Av (provided) = (2)(0.11)(12/8) = 0.33 sq. in. > Av(min) o
Calculate d=24in.-1.51in.-3/8 in. - 1/2 in. = 21.625 in.
Ve as—built
Ve, =2 X% ¥5000 X 8 X 21.625
ACI 318-19
=24,500 1bs = 24.5 kips 19.2.4.3
Calculate as-built concrete shear contribution ACI 318-19
22.5.5.1
VC as—built: 2 X /1 X f’C X bW X d
A=1.0
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