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Fig. 1 Section of traffic bridge (unit; mm)
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TRESR F A A 53 3 E A T SR BRI 7= it B A TS it T B RS A LA B A A A 41 2
453 W], HRB335 4N 7 Ji R B2 oh 380 ~ 425 MPa, Hthri ik 560 MPa, SR 22% ; 2 I BV i i
6 000 HF 4 A5 JeE IR S 8 >y 3780 MPa, HLF MR B K 577. 0 MPa, ZE{HZR K 20% 1 2 AN 5 TR 8 4 FH AEL A
WY (GB1499-1998 ) Fixk. T2 iy H LD A A7 34 200 T BAr F KGA , Wa BH BT Sl 25 A I, 4G I 4545 R
TUESR 5 AU ST A I Ay 7K e B 435 B ) 2 P BT i AT R R, 45 = A, K U B i R

SR TR BE TR N 35. 1 MPa, brifi2s 4y 3. 45 MPa, B2 2500 9. 8% , ik i E 4 29. 5 MPa, %
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Tab.1 Design parameters and characteristic for cored slab with span of 8 m

B WHAREE AR REEERRS TR TR E B 1/ MPa Y5 3/ kN
/ m / mm / m PER A/ (kN -m) 32881/ kN JREEL ] S
11.0 185.0 82.5
8 40 2416 250 7.60 309.5 189.8

(9.0) (183.7) (78.8)
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Tab.2 Classification standard and amount of vehicles

Ko7} Eais e S/ kN EREREH/ (kKN -m) AL * P
2% 9 M F B EILA £ M & -

— K7 240 ~280 84 ~98 168 ~ 196 125 ~ 145 10 ¥%-20
g X 280 ~500 98 ~175 196 ~350 145 ~260 18 P20
e 500 ~ 600 175 ~210 350 ~420 260 ~312 2 H:-100
U >600 >210 >420 >312 8 Hi-120

W FIHETE R 3.5 h.

23 k&AW
BT RIR 129128838 4211500 Byl i 43 A7, 1% 4 S B 325 kN, [ 5 125 kN, 2 i 200 kN; gk 43
i R 65 kN Hh 100 kN, J5 % 160 kN. 225 L I Wil | B8 28 425 B B4 Bo g SR L2 3. vl L, S5 Al
W oM Ik 213. 0% , AiIs 154.3% , 141 95. 6% .
3 BHERSW

Tab.3  Pressure distribution of wheel for overload analysis

o RS I/ kN B %
GO e J il Hirh T Ji il
71.3 109.7 175.5 18.8 -8.6 46.2
79.5 122.4 195.8 32.6 2.0 63.2
83.7 128.7 206.0 39.5 7.3 71.6
6x3 87.8 135.1 216.1 46.3 12.6 80.1
91.9 141.4 226.3 53.2 17.9 88.6
R 75.2 115.6 185.0 25.3 -3.6 54.2
110.0 169.2 270.8 83.3 41.0 125.6
8x4 113.9 175.2 280.3 89.8 46.0 133.6
120.3 185. 1 296.2 100.5 54.3 146. 8
10x4 152.6 234.7 375.6 154.3 95.6 213.0
67.2 103.3 165.3 11.9 -13.9 37.8
— 6 78.8 121.2 193.9 31.3 1.0 61.6
78.8 121.2 193.9 31.3 1.0 61.6
99.7 153.3 245.4 66.1 27.8 104.5
152.6 234.7 375.6 154.3 95.6 213.0
144.4 222.2 355.5 140.7 85.1 196.2

LY = 8x4

136.2 209.6 335.3 127.1 74.7 179.5
119.9 184.4 295. 1 99.8 53.7 145.9
YN -] 152.6 152.6 234.7 375.6 154.3 95.6
H/MHE 67.2 67.2 103.3 165.3 11.9 -13.9
EHIE 103.0 103.5 159.3 254.9 72.6 32.8
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Fig.2 Relationship between deflection and time
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Fig.3  Relationship between crack width and time
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Tab.4 Crack width analysis (5 ;mm)
B/ (kN - m) 170 200 230 260 290
[T - - 0.057 0.072 0.077
WM F A 0.029 0.041 0.055 0.062 -
IS THAE 0.098 0.114 0.131 0.148 0.165
Max ( S/ FHIE ) 0.300 0.360 0. 440 0.490 0.470

x5 BESIHRZBEHERETHERERY

Tab.5 Loading verification coefficients for west approach bridge and main bridge

TR Tar AR FHIEME/ mm SCME/ mm e R A 5 1
—R4 0.80/0.81 3.2/ 1.3 0.7/0.3 0.22/0.23

k% 1.05/1.46 4.2/2.2 2.4/0.5 0.57/0.23

- 0.2~0.5
R 1.69/1.84 9.3/2.9 5.5/0.8 0.59/0.27

IS 1.97/2.05 13.3/4.0 8.5/1.4 0.64/0.35

TE: /00095 AU, /)5 o 3838 B E A

SR AR 2 R A B 2R ) L (B DAy e T A0 D) 5368 A 1 5 AT 1 A9 1y 280803
R B I WL 5. VS IA th T RS EBOR A — AR T RS M AL 36 R EOC 0. 22 Al 1 AL g
{60.2 ~0.5 W, UL H s A8 o C ™ AL AR B EHTT BERS 2k AR 25 VEROR. AR BRI 2R
4394 0.23.0.23.0.27 0. 35, MFEBREER I H A 0. 2 ~ 0. 5 JG B 2 N, R IALZEI TAEMERER T, DL /R 2k Ak
T —E WA G5 AT 2 il o (H A 28 D AR DT 7R 3T (O 7-20 , - 100 S ZT B I 1 95%

FEAE" SRS 5T RIS RE AL, A0 BB AR R B 2 I AT W AR I 1) S 36 B30 5 DIRSEIR | DT 3 Al
JEE AL

4 B R E AT

4.1 RERFAHSH

HRAE 2 BN A TR BE = S 300, T TR AT IR TR ) (JTG D62-2004 ) , 4 5 i fif 241 & e AN R R TR T
TIPSV S FE R EE T AR R R ), AT B T R A 144,97 kN - m, T AE T 20415 T 1Y
309.5 kN - m, SEFRIE 772 I SERUG S M KT 144. 97 kN -m. R, VR8503N A TR+ 2540 i 25
CVHRAR P A 1) L2 WA SR 1, HL SR B 1 2485 1 i 5 B8 5 /N T AR VFHF 45852 0. 2 mm , AS 52 M 38 38 A% 45 44
1) I & i .
4.2 T BIRERE

BAFIREE L 25 OMRBUE AR AARE ). A EA R L R AR SR R 6. thk 6 T WL, 3@ A 0 bt
LREBE L JTG D62-2004 23K ; PG 5 1M 5 Th [z 1/4 BEHUES AR 2k e 7 WA T2 AR

TR BRE 1 25 AR BT 7R 2R AN SRR L [ F AT A2 SR L3 6. 2 3E AT FE A7 PG 5 | A9 199 S A
TP AL JTG D62-2004 3K, JUHR P45 M5t 59 A B RE T I T MG BR (A4 24 % .
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Tab.6 Calculation results of bending capability and shearing capability

P A S/ (kN -m) YUy R 1/ kN
B3 BH A B HERE
S
AL B 1aE gh14E G/ /2 72 HIFE JTJ024-85(1)  JTJ 024-85(2) (2)/(1)
(1) (2) (3) (4)
EE i / 318.8  255.5 1.39 1.47 / 265.5 0.95
443.0  376.0 271.0
ViS5 309.5  481.0 384.1 0.92 0.98 189.8 331.3 /

4.3 PES|HFEIRS

AJARYE JTG D62-2004 T4 H 25 0o M 55 Hh S 4 v ff 28 AN S5 R R 2R 2

(1) R ITHTBT B IR 1 S R0 AT AR o 2

4R JTG D62-2004 , S JEH Ly h/2 REK I BT 95 B2 R

Vis = 0,0,050. 45 x 107bhg/ (2 + 0. 6P) /f.r  pofs =251.42 kN

Ik ARG S £ 235 O A A 2 43I 2R 0, DA 353005 il 7R R for 3k ok 6922 kNN

(2) TE AT 47T 725 T A 1109 45 A0k ey 26 A0 9 4 o A 0 TR A — 26 T IR T H 5 B b AR m B S R Bk BE o
443.02 kN - m, #5K FHES rh AR i far 4, AT

p_4M _ 4 x443.02
T LT 80

B DA BE S0 14 23 U A 2843 BE R 0, A S 330Us VR 42 A 20 609. 9 kN,
FR A B2 3 15545 2] 1 S A5 2k AR5 SR G fr 2, 4 B as A i i A 50 il LR IR, AR5 I R S 1k
IR T m S EER eg 2 o T AN A TR E 25 DA A 0 25 e B AR 28 RE 7 3 i), B ™ B B 2 5 R i 454

=221.51 kN

5 4 iE
AU AR I S 40T, T 75 LT LA 558

(1) STV TR R VR ORI -5 LR S 00 e S, 30 7 1R R TR 2
0 5 TR U SR (22 A B ALV . SO RIBT A RO T L s TRt 32

(2) S R OGS -2 , 31 R0 T B BRAOV L T % D AREE FO A 25 K6 WA
REFUFAS OB B4 TA. DB AR DA, 5C B2 7 RFARBONLIE K TR AL A IR T 22 0 AR AR G B 1
T

(3) P TDRRAR 3 B UT 00 2T 2000 38 DN 05 L DRRARAIT 0L T, 73545 Ok £
TR AL BT T A S PRI AR ; T BEE b 8 MR A 5 B (L 108, (LAY S 2.
537 e S MBI D UDRCIR,, 5 {6 P TR0 % 2 OB I3 T3 B o P W R 240, O It
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Failure analysis of traffic bridge for a certain sluice

KE Min-yong'*, TU Qing-kui’, LIU Hai-xiang'*, YE Xiao-giang'*, LONG Zhi-yong'’
(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. Key Laboratory of Water Science and
Hydraulic Engineering, MWR , Nanjing 210029, China; 3. Sinohydro Bureau 13 Co. , Ltd. , Dezhou 315600,
China)

Abstract : Reinforced concrete cored slabs are adopted for the traffic bridge of a sluice, and the design standard is
Qi-20 and Gua-100 according to Chinese bridge design standard. The bridge is composed of the east approach
bridge, the main bridge and the west approach bridge. However, the slab of the east approach bridge was broken
and the slabs of the main bridge and the west approach bridge cracked across the bottom. To investigate the failure
and crack reason of the bridge, comprehensive engineering quantity inspection was carried out, operation loading
was investigated and loading test was carried out without traffic held up. According to the loading test, the operation
loading is classified into four grades, and safety assessment is brought out. The results show that engineering
quantity meets the bridge construction specification demands; and the serious overloading is the main reason for the

failure of the approach bridge and crack of the main bridge. It is necessary to restrict overloading vehicles.

Key words: field inspection; load test; safety assessment; traffic bridge



