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Abstract: This paper adopts a new method of pasting steel plate to restore the transverse connection of hollow slab
bridge, so that the strengthened bridge can meet the requirements under the state of serviceability. The original beam of
the concrete hollow slab with a span of 8m from the Suizhong to Shenyang section of Jing-Shen highway was reinforced
by a method of pasting steel plates. In the test the eccentric load condition was loaded and the abaqus software was used
for numerical calculation after the reinforcement. Based on the theory of load transverse distribution coefficient of bridge
structure, different calculation methods were used to obtain the transverse load distribution coefficient of the
strengthened test beam, and it is verified that the hinged plate method can be used to calculate the hollow slab beam
strengthened with steel plate. In addition, combined with previous calculations, test results and numerical analysis, this
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paper discusses the restoration effect of the new type of pasted steel plate reinforcement method on the bridge lateral
connection. The results show that the hinged plate method can be used to calculate the load lateral distribution coefficient
of hollow slab beams strengthened by pasted steel plates. therefore, the pasted steel plate reinforcement method can
effectively restore the horizontal connection between the hollow slabs and meet the use of bridge structures.
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Figure 1 Cross-sectional view of the bridge and layout of the bridge
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Table 1 Calculation table for transverse load distribution coefficient of mid span

FEORES 1 2 3 4 5 6 7 8
A R 0.257 0.273 0.287 0.300 0.305 0.305 0.312 0.312
e 0.346 0.240 0.146 0.094 0.062 0.040 0.026 0.017
H 0.001 0.001 0.001 0.002 0.003 0.005 0.007 0.011
0.347 0.241 0.147 0.096 0.065 0.045 0.033 0.028
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Table 2 Steel specification quantity table

T F#E (mm) HE BAE (kg/m)
N1 300>6x<1980 3 14.13

N2 300561000 4 14.13

N3 200>6%7160 2 9.42

N5 200>6%7160 2 9.42
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Figure 2 8m hollow plate hinge joint reinforcement layout
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Table 3 Distribution table of main measuring points

23

A HRB335, 4 fify S HL 44 5 A HPB300 #4717 - i [l FH
B Q235B AR, AR JEE A 6mm.

EAED R BEME WERE
A-A % NAE, BiFs
B-B. C-C N2 AR AL B N AR

D-D. E-E N1 AR A7 B (14 #5) | AR, hifs

At IR e AR LS A E AR C25 JREEL, JA
GESUIR Bk AR 0 55 T 5 ) A ) 5 52 55 SR e -
55K 8 P AR JER B 52 B 2 ) 4 5555 LA B TOUT 52 s A

BREGR I U 5 25 il 2k 6, N 2B B AN B 3 s .
FEINFAIRH Bt AT UM 2 10kN Al ik 5620 &
PAXSS RGO, A EIBOF IR AT e . e A
R 1> ma, W TOLEZ 10kN, B RRE

2min FEREAEMERE R AT T — 20, miE=s
OB RE I R VR B (0 B8 R KA 13.33mm (L/700)
JEfE IR, gas

P
L

TR AR

Vi

| 400

~
1240 3060 | 1360 3060 240 |
) 7960 I |
Kl 3 mEEE R (mm)
Figure 3 Test setup
WERR | WART V%3 M7 (N/mm?®)
4.2 NAF BB A2 | -2.20x0° | -061
A i 1.40%10° 0.39
WIMEGE WG, 15 2 AH S 5 R AR f B AR, AN F 2 | 1.98<0* | 1.78
> oy S — Ny e -4
AT 0o T SR A B T 1 25 L B A - Eﬂﬂfﬂﬁ L L
ﬁﬁﬁﬁ%ﬁi&o Xﬂ“??ﬂ!ﬂﬁ%%@ﬁki&ﬁﬁﬁ?&ﬁ@%% G ADIE 2 B60d0° | 241
s AN A, AARGRIEDN S ATER T, J AREREN INTED 1.20<10" 1.78
s AR MBI, 1 o8I ST iRk Ym S A-BZB Al 2 1.98x10™ 1.78
4
M1k, A-BAREART AL B ZIIOHIBN A, ZB AR — gg Lol e
LRI\ rﬂ’fmﬁ, HB AR AW AR, il s i 44 A0 35 ACZB 2 | 4420° | 88842
5809 5 M - A-CZB N1 | 5.81x10" 116.781
I3 Bk 0L T far k79 350kN I, 5 rh A A-BZB1 3-59*10:‘ 72.159
- P ) A-BZB2 7.10%10 147534
THI 1) 82 7 B 8 P ke 45 SR 3% A C7B2 3570° s 17a
A-CZB1 2.87x10™ 59.898

A DB T AUBI A T KR - AR S 45 R
Table 4 Result of stress-strain test of measuring point of section A

5 A A W R A A e A R

WRERH | WEKS %3 B (N/mm?) Table 5 Test result of vertical displacement of measuring point of
AlJn1l 6.43%<10" 129.243 section A
Al i 2 63110 | 126831 AT | faAd | WARmT | BAMBmm)
W Al I 5.84x10" 117.384 ANE 1 13.29
Al 6.34x10* | 127.434 ANE 2 10.64
AJ2 47340% | 95.073 gt 350kN ATF2 10.58
Al 516>10° | 103.716 AT HB 979
L Al L 1 -2.38x10* | -6.67 AT L 505

http://www.civilarchit.org




24

350kN

i

Pl 4 2B TP T AR 45 B

Figure 4 Transverse load distribution of mid-span loads of hollow
slab beams
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Table 6 Material properties of bonded steel reinforcement
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Figure 7 Partial load case load-deflection curve
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Table 7 Comparison of simulated and calculated values with test

results
N =] fn,k fj,k fn,k / fj,k /
WEHS | |y | om0
ANTF1 13.77 13.73 13.29 1.04 | 1.03
AN 2 12.76 12.54 10.64 1.20 | 1.18
A2 12.58 12.53 10.58 119 | 118
A T HB 12.25 12.03 9.79 125 | 123
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