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Researches on Strengthening Design Method of Highway Bridges

WANG Qian, WANG En-ying, XU Yue
( School of Highway, Chang'an University, Shaanxi Xi‘an 710064, Ching

Abstract: With characteristics and the study group’ s experience of bridge strengthening for years, strengthening ways of old
highway bridges and engineering practice are summarized briefly. And basic principles, working routine methods of economic
analysis principle and demand of scheme comparison, strengthening ways of bridge structures in common use, ways of quality
control and final acceptance, and so on, are studied deeply. A systematized, normative and feasible techniques system of
highway bridges strengthening technology is formulated.
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Fig.1 Moment curve of continuous beam with double bearing 1.8
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Tab.1 Internal force of control section under different loading combination before reinforcing X bridge

Mu/kN m Quo/kN Mu/kN m Qu/kN Mu/kN m Qu/kN Qu/kN
5200 1728 4111 558.5 1401 817.6 967.9
4938 165.3 3860 521.4 1301 782.1 885
3936.4 1235 3097.4 426.7 1053.3 631.52 7274
4280.4 150.3 3282.4 4475 1107.1 666.72 753

£=0.93, £=0.97, £=0.02, Z=095

S, (1,61 v, S Q=y,RE ;£ Pz g @ > (9
yC yS



84 23

2 =0.95 3
Tab.2 Section intensity check of main beam 3 /MPa

Tab.3 Limited amount of check stress

/kN m 5200 4111 1401 16.625 2.28 19.95 2.28 -1148.55
/KN 5095 4020 3018 19.95 2.565 21.613 2.565 -1236.9
, , 4 5
! 4 IMPa

) Tab.4 Normal stress check of concrete

I 73 -144 625 -00806 3.33 521 144 57

O-d <ZI 0|
. ) 4 795 -181 649 0286 346 563 144 603
5 IMPa
Tab.5 Main stress check of concrete
Maxo 4 -1.44 -1.81 -0.243 -0.212 -0.484 -0.506 -0.382 -0.386
Maxo , 7.3 7.95 7.06 7.19 8.06 8.18 6.19 6.17
L )
1#
l A 1
7.95 MPa, , “
6 1* , X
Tab.6 Stress check of Ist bundle reinforcement under , ,
load combination  before consolidation /4 3L/4 ,
MPa /MPa ,
1 -1161 2 -1148 2.3
3 -1144 4 -1141 (D
5 - 1150 6 - 1155 X
7 - 1159 8 -1163 2
9 - 1160 10 -1162 '
11 -1165 12 -1163
13 -1167 14 -1169
15 -1172 16 -1174 !
6 )
1 ( ) ’
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Fig.3 Sketch map of section position
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Tab.7 Load combination of ultimate limit state of

bearing capacity after system changed

/kN
147.1
- 16.46
841.4
-3.785
75.46
3090
933.7
- 2267
897.6
- 2253
171.5
2776
943
- 1807
930.8
- 1854

8

/KN
18.38
-3.675
248.7
-2.45
-222.3
3129
379
-513.4
328.7
-511.5
-157.3
2640
249.1
-25.27
257.8
-25.21

/kN
18.38
-3.675
436.3
-3.675
1.668
4019
381.5
-500.2
329
-500.2
100.1
3565
249.1
-25.27
280.3
-25.27

/MPa

/kN
147.1
-55.18
695.5
-55.18
-70.25
1047
798.1
- 2558
641.3
- 2558
53.47
830.1
806.2
- 2066
648.7
- 2066

Tab.8 Check result of sectional intensity after consolidating

9 1¢

Tab.9 Stress check of Ist bandle reinforcement

under load combination

- 1146.7
-1107.7
-1089.7
-1081.1
-1068.8
11 -1065.0
13 -1070.7
15 -1077.3

© N g W e

-3.674
-55.18
4897
1232
- 2227
4950
949.4
- 1623

after consolidating

o o B~ N

- 2562
- 2562
5095
5095
-6113
5095
5095
-6113

/MPa

-1114.4
-1093.5
-1085.9
-1075.4
-1065.0
-1066.9
-1074.5
-1073.5
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