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ABSTRACT

The paper describes an experimental study on the shear strengthening of concrete beams with exposed wire rope.
The strengthening method is using the mechanical bolting of wire rope tensioned on the exterior of heam section.
There are two shear strengthening types. The first is closed type wrapped beam section with wire rope like as
closed stirrup. The second is U type tensioned at the anchor located in the side of beam section.

The main parameters of specimens are strengthening spacings of wire rope with 150, 200, and 250mm for the
closed and U type respectively. The shear span ratio of specimens applied by 3-point loading is 4. The results
showed that the ultimate shear strength and ductility of strengthened beams increased significantly compared with
non-strengthened beams. Especially, the strengthening effect of closed type was very preferable to U type. Therefore,
the shear strengthening method with wire rope is very reasonable in view of repair and rehabilitation of beams.

Keywords : wire rope, bolt, nut, close type, U type
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(b) U type

T
(a) Closed type

Fig. 1 Shear strengthening concept

n Eye Bolt

Wire Rope

Nut Anchor Bolt

Corner Bead

Fig. 2 Details of shear strengthening
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Table 1 Experimental matrix

. Section | Shear span | Strengthening | Spacin
Specimens (mm) ratio(a/%) ° t%lpe 3 me)g
N
(Prot?t?/pe) None 0
CS150 150
CS200 Closed 200
TSm0 | 150%300 4 50
US150 150
US200 U 200
JS250 250

EE HZ& 20101 ZZE 0|8 RC 22 MU0 Uit &1

VI T
100 1,000 1,000 100
ook * e k1%,

(a) Closed type

T7T 274
100 1,000 - 1,000 g 15

(b) U type
Fig. 3 Shapes of specimens

tom

xg‘i\

(b) Section(7x19)
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Fig. 4 Wire rope
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Cable) ¢folol ZZoln AFAHAIE Table 29 Fig.
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Table 2 Properties of wire ropes

. . Elastic Yield Tensile
g;frls ) (‘f;;ia) Elor(log/eBUon modulus | strength |strength
; (MPa) (MPa) | (MPa)

4.8 10.83 4.15 193,000 1,810 2,150
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5 Stress-strain relation of wire ropes
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Fig. 7 Relation of shear force vs displacement
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Table 3 Experimental results(unit : kN)
Calculated strength Exst(;reirrlr;ﬁtal Strength ratio D?gggty V. v
SpeCimen U,CX D I/u.exp V;z.cxp (Su V = V l
I/c V:nyl V:ny2 V:rl I/;1,2 K{.t)xp u,exp I/p Vv"l ‘/7]2 6—d p.exXp p:exp
NSO 29.6 - 357 |1 367 | 121 - 1.00 - -
CS150 29.6 29.1 | 1248 | 587 | 1544 | 62.1 85.3 2.88 1.45 0.55 6.19 1.74 2.39
CS200 296 | 218 | 936 | 514 | 1232 | 54.3 73.0 2.47 142 0.59 3.41 152 2.04
CS250 296 | 175 | 749 | 471 | 1045 | 557 76.6 2.59 1.63 0.73 2.08 1.56 2.15
US150 296 | 291 | 1248 | 587 | 1544 | 51.8 564 191 0.96 0.37 1.38 145 158
Us200 296 | 218 | 936 | 514 | 1232 | 495 56.5 1.91 1.10 0.46 1.66 1.39 1.58
US250 296 | 175 | 749 | 471 | 1045 | 450 47.9 1.62 1.02 0.46 1.86 1.26 1.34
V.: Shear strength of concrete, V,,,;: Shear strength of wire rope calculated by f,,, =400MPa, V,, ,: Shear strength of wire rope

calculated by Sus

load, V,

p.exp’
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