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Abstract

Research background is the oblique crack disease at the end of A hollow slab girder bridge, plant-
ing reinforcement composite filling non-shrinkage high-performance concrete reinforcement at
end of the beam is adopted, and the construction technology is studied. The craft, technological
process and control indicators of reinforcement construction are defined. Finite element analysis
is used and load test research after reinforcement is studied, the research shows that planting
reinforcement composite filling non-shrinkage high-performance concrete can directly improve
the reinforcement and sectional area of at end of the beam, thus improves the shear and torsional
bearing capacity of the beam, fundamentally solving the disease of oblique cracks at the end of
holly slab beam, and achieve the purpose of reinforcement.
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Figure 1. Typical cross section of hollow slab girder bridge (Unit: cm)
1 BRI EBERTE (2 A: cm)
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Figure 2. Structure detail of slab (Unit: cm)
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Figure 3. Oblique crack on the web
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Figure 4. “L-shaped” crack
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Figure 5. Diagram of the hole on slab (Unit: cm)
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Figure 6. Diagram of reinforcement
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Figure 7. Layout of reinforcement (Unit: cm)
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Table 1. Technical indicators of the high performance concrete
= 1 SMEERR TR AR AR

T H AT EiEL s
HRRLZ mm 5-10
Py R mm >650, 0.5h ¥17%E >550
PR A1 Rz T 2 % >0.01 (K 14 d), >-0.03 (k1 14 d #4275 28 d)
BELET I h e =
&k <8
1K >35
PR R MPa 3K >40
28 K >55

DOI: 10.12677/hjce.2023.1212167 1471 +ATHE


https://doi.org/10.12677/hjce.2023.1212167

R

Continued
1K >25
Ry GPa 3K >30
28 K >35.5
XA A6 TE R Tl / T
PBER P >P8
PURER F >F200
PEETFBEE c <1000

(5) ZKMEINE B KK 45 )2 it T

FERUE I AL T Z s ) T 2GRk e iR Bt LA KRRy I, I Kshse, RERTE R, NMEH
AR s AEAR S P — s e RIS KO3 B T a BIVRT A RE 2R S0A ZE il 24 S0
B AKR S E AR, I e S Tl A & 10 ome B R T M KRG S5 E AR & 0.8~1.0
kg/m?. WS ZEAR T _LBCE Dy A, DA A i, 7 ASEGE SR TR 2 R TS N AN KA R B
KRG FPRRINAT J5 S B HEAT B AR IRYP, AVIAT NBRENEE, i TR a AR 425 AR LB 7
FITUAAN 5 ZERICAG T A

(6) M i il 7 i 2

fRp iR U iR AT FUSEIA BIBETHE T 90%BA R 7 RIFYIF ] J5, XIMFIEZEAT W0 iR A L s, i
W TR i T AR B Y L AT T

5. SR SR b A E 5347 B Bk
5.1. AIRTRE

K MIDAS CIVIL 84 2 OB A AR AR, ARE RS T/ WA 2 7150 o ARCR FH 1T 50 &4
W, MR T A AN B AR DL BRI RO, B4 R AR, R BT ), B2 o
PR TR OB, P4 4 AT 3R IR S P s B K Mgk, 1 8 M AURE . SR 4 3
B, AT EE 9 iR,

Figure 8. Finite element model
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Figure 9. Schematic diagram of lateral layout of two lane eccentric loads
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Figure 10. Working condition of maximum shear force
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Figure 11. Working condition of maximum torque
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Figure 12. Diagram of structural stress under maximum shear caused by live load. (a) Shear force under basic load combina-

tion; (b) Torque under basic load combination
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Figure 13. Diagram of structural stress under maximum torque caused by live load. (a) Shear force under basic load combi-
nation; (b) Torque under basic load combination
13. RRFEHHETENZNHREE. () THERAATHE; (b) FHERAETHE

22 OO G S AR 52 B RS AR i, BT 7746 395.6 kN, W THHARE 149.8 KN'm, i f;
AL AR BT BY J){E 343.9 kN, THHARAE 144.6 KN-m. 247500 B0I 2 2 i 7 52 fe K TSR I, 22

DOI: 10.12677/hjce.2023.1212167 1473 TARTHE


https://doi.org/10.12677/hjce.2023.1212167

R

Ui T BY J11E 363.3 KN, Wit HHHE 190.7 KN-m; i 55 25 (L8 1 AL v 1715 7118 314.7 kN, W iHFAH{E 183.6
KN-m. 25 CobRon [ i A& 28 4 L P 14 FniE 15,

@) (b)

Figure 14. Structural resistance under maximum shear caused by live load (Before reinforcement). (a) Shear capacity; (b)
Torsional bearing capacity
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Figure 15. Structural resistance under maximum torque caused by live load (Before reinforcement). (a) Shear capacity; (b)
Torsional bearing capacity
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Figure 16. Structural resistance under maximum shear caused by live load (After reinforcement). (a) Shear capacity; (b)
Torsional bearing capacity
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Figure 17. Structural resistance under maximum torque caused by live load (After reinforcement). (a) Shear capacity; (b)
Torsional bearing capacity
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Figure 18. Schematic diagram of control section (unit: cm)
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Figure 19. Outer web strain pattern number
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Figure 20. Load distribution of vehicle (Unit: cm)
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Figure 21. Loading diagram of beam 1 # (Unit: cm)
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Table 2. Load distribution of vehicle (Unit: kN)
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Figure 22. Mid-span deflection before and after reinforce
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Table 3. Mid-span deflection before and after reinforce (Unit: mm)
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Figure 23. Changes in principal stress at 1-1#
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Figure 24. Changes in principal stress at 1-2#
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