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Experimental analysis of strengthening effect of corroded reinforced
concrete beams strengthened with bolted steel plates
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of Science &. Technology, Changsha 410114, P R China)

Abstract; In order to study the mechanical behavior of corroded reinforced concrete beams strengthened with bolted
steel plates, this paper designed 12 reinforced concrete beams. These beams were corroded by using accelerated
electrochemical corrosion method with a designed corrosion ratio of 10%. The pre-compression experiments were
performed for all RC beams before strengthening and the maximum crack width was controlled as 0.2 mm.
According to the thickness of concrete cover, the beams were divided into 3 groups. Each group was composed of

one comparative beam and three tested beams strengthened by steel plates bolted with study according to the
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thickness of steel plates which were 3 mm, 4 mm and 5 mm, respectively. It was shown that the strain

distributions along the height of the strengthened beams at middle-span were in good agreement with the plain

section assumption basically. The serviceability performances of corroded RC beams were significantly improved and

these ultimate bearing capacities increased obviously. The steel plate bolted with stud effectively reduced the crack

width and the extension height of reinforced concrete beams. It was indicated that an increase of steel plates with

3~5 mm resulted in a decrease of deflection by 13% ~ 51% when beams had the same thickness of concrete cover

and corrosion ratio. Influence of the thickness of concrete cover on the ultimate bearing capacity was not obvious.

Key words: corroded reinforced concrete beam;steel plate;strengthening;crack;deflection;bearing capacity
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Fig. 1 The dimension and reinforcing bars of test beams
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Table 1 Parameters of anchor bolts
LR A R N 4 Bt wit T IR L ER B AL E EPNS
i T FH/mm? $1 11 /kN PL87 11 /kN [# J1 /kN D/mm h/mm JE R t/mm
M12X160 84.3 17. 4 17.8 =>43.8 14 110 25
F2 KBEHMESH
Table 2 The situation of test beams strengthening
B4 4 ) PRI )2 8 B /mm B/ % Jon 1 49 i B B/ mm SePREE R/ %
Bl 25 10 3 9. 60
B2 25 10 4 11. 20
91
B3 25 10 5 11. 60
BX 25 10 0 12.10
B4 30 10 3 7.43
BS 30 10 4 10. 30
Hodl
B6 30 10 ) 10. 94
BY 30 10 0 9.20
B7 35 10 3 9.15
B8 35 10 4 10. 35
o34
B9 35 10 5 10. 40
BZ 35 10 0 10.93
x3 RBRSH
Table 3 The parameters of test beams
7e ho/mm x/mm f¢/MPa fyve/MPa Syp/MPa Age/mm? Ayp/mm?
Bl 264 96. 52 19 332.3 235 687 300
B2 264 101. 35 19 331.7 235 674.9 400
B3 264 105. 11 20 331.6 235 671.8 500
B4 259 98. 87 18 332.9 235 703.5 300
BS 259 106. 85 18 332 235 681.7 400
B6 259 115. 37 18 331.8 235 676.9 500
B7 254 77.52 25.8 332.4 235 690. 5 300
B8 254 99. 81 20 332.1 235 681.3 400
B9 254 111.03 19 332 235 681 500
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Fig.2 Loading fixture and instruments collocation
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Table 4 The load before and after strengthening
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71k 71k i

RE  Fm o.2mm JFEME 0.2mm  WEIE
#H/kN BT #H/kN A fif 4%

% /kN #/kN P,/kN
B1 15 63 25 110 165
B2 20 64 35 100 155
B3 17 70 30 100 160
BX 20 70 85
B4 20 70 35 120 170
B5 22 67 30 125 160
B6 30 73 30 110 175
BY 18 70 142
B7 20 75 30 110 160
B8 30 65 45 115 145
B9 20 63 50 125 175
BZ 25 75 137

2.2 R PEIFFMESD T

2.2.1 fRAPEFHm BEIREF A I E R BX R Sk
B3 R AR B R T B R IR B R B T
PRAPZ R BE BN O B2 B LR AP AE /DN o T 455 Tl 23 3 1
TR RE - 0 % o T SCA2 1 4 e BR R B9 g g /)N L i 2
TR T U /N 6T 470 BY BB T A R MR K T A il ket R BT R
5 . A& 3Ca) TR, BY Fil BZ TR IR B + 8%
AR, 2t LR 1) 36 5 A2 5 BTN L 0 ] 5 1 St 3 Ry R 2
HGH AR G S B AL R . W E 3(h) L B5 il B6 (1)
ARIAL I DR AR 2 S A8 Ak 1Y) R BB T BUW IR . Al 3
(o) FEAR M N [ 532 5 B8 —FE A I A7 T 4K B i & %o
IO AV B )R L A T B IR . B A TR B £
P70 AR 1 2 1) i A AR BB 1Y) U R BE L A IR I 1
KRB HTCARKZE S .

w /
e,

- ]'f;j&‘:* B
(a) BZHk:

1272 Sk i T .
,’Tfk'_ N i B i2 ]‘

(b) B5Z@IRAL
B3 #aoil 4 ROmIREIE

Fig.3 The failure features of part of test beams
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Fig. 4 Cracking distributions of test beams
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Fig. 5 Load versus mid-span deflection curves of specimens
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Fig. 6 Load versus mid-span deflection curves of specimens
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