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Mechanical Analysis and Check of a Double Arch Bridge and its Reinforcement Design

Han Jing

( Shaoguan Occupational University> Shaoguan Guangdong 512031, China )

Abstract A double arch bridge is analyzed in finite element method and the mechanical performances are checked in

some aspects. Then the reinforcement design of the bridge is put forward which has reference to the reinforcement design of

this kind bridge.
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Fig.1 The general view of the bridge before reinforcement
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Fig.2 Cross-section map of the bridge before reinforcement
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Tab.1 Internal force of dead load before reinforcement
IR
i H
HE T HE
¥ M/KN - m 182.37 -377.34
177 N/KN 3262.13 4304.06
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Tab.2 Internal force of live load before reinforcement

IR
i 44 W) 1t 150 B
25 5
Mmax Mmin Mmax Mmin
TR M/AN-m 403.94 -120.01  505.40 -564.49

=20 g vaN 77488 51241 824.04 64728
" TR M/KN-m 375.69 -88.72  708.36 -670.38

T M NN 112848 31949 133065 1269.15
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IR AR AR A S s R 37°C, HAFI BRIk

IR 3C, WEFSTEEHREE N 15°C; REE LML
KRR 1.0 x 107%/°C. M5 EIREE - Wi, i
FEAAE AT IR BN 0.7, HIGTTEEAS 2R B2 AR 0 )
TREE e - AN 1R 3 s .
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Tab.3 Internal force of temperature change
and concrete shrinkage

w7 E
i B W73
HE T HE 11
B M/KN-m  -418.73  866.40
Tt it 1 NN 385.92 298.61
LI M/KN-m 22840  -472.58
Fée 197 N/KN -210.50  -162.88
SR M/KN-m 21480  -444.46
TR BE 1 W 4 197 N/KN -197.97  -153.18
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Tab.4 Internal force combination
AR
s 5 B P
g3l
WHE M/KN - m 71 NKN B M/KN - m 71 N/KN
LR R ML 1085.08 472223 -254.29 6 104.08
MEAS T (1H+ % -20) Bt 0 B8 e 0.230 -0.042
B Ry /N 1 296.84 4354.76 -1865.34 5856.61
T HE e, 0.068 -0.319
R + WIS 399.09 4210.02 766.94 5217.70
(Y EPN 0.095 0.147
R + WS 1123.87 3542.02 -732.72 4700.84
MARALE 1T (1 + 78 - 20+ IREARML) P L2 BE e 0.317 -0.156
BB + WAL -231.50 3916.04 -521.90 5019.73
fii LB e -0.059 -0.104
B/NEHE + WS 493.28 3 248.05 -2021.56 4502.86
T HE e, 0.152 -0.449
(DR RGN R R 836.42 4173.82 23.88 5450.66
frEALE i (i1 + #E-100) BB ¢, 0.200 0.004
25 55 h i /N B 1 O 272.51 3267.75 -1610.86 5381.78
P L2 BE e 0.083 -0.299
25 BE 20.43
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Fig. 3 Simplified T beam of the main arch
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Tab. 5 Strength check of the vault cross section

Iy H
N HE
WA GBE ¢ jom  MOCHHKARE n  HEROH 1 ejem ZIRKEE x/em  EREII[N] /AN BTN I N/KN
HAE T 23.0 1.045 2 24.04 38.89 2 329.55 944 .45
HAE T 31.7 1.036 8 32.87 27.13 1 721.33 708.40
HA 20.0 1.038 3 20.77 42.43 2 520.65 834.76
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Tab. 6 Strength check of the arch foot cross section

WA G "
WO e jom  RIFMOBEe J/em  KR/MECEIFIBE BIARER I[N AN BIRN D N/KN
iR -31.9 0.6y,-28.5 KAt 285.80 1 171.32
44T -44.9 0.7y,-33.3 KAt 157.76 900.57
iRl -22.9 0.7y=33.3 /i oL 1 945.97 1 076.36
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Fig. 4 The general view of the bridge after reinforcement
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Fig. 5 Cross section of the vault after reinforcement
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Tab.7 Strength check of the vault cross section after reinforcement

it H
WA A
PARLE o jom  OIERIKFR n  HEEROM 7 ejem K EIE vom REREAI[N] kN TRIEH T NN
HE 1 21.5 1.031 22.17 51.26 2 727.32 1037.90
HAED 29.3 1.025 30.03 45.80 2 289.02 783.16
Ee || 18.9 1.026 19.39 65.98 2 921.58 909.52
®8 MEEHHEBEEERAER
Tab. 8 Strength check of the arch foot cross section after reinforcement
it H
PIE Ry
PHARLE o jom  OIERIKFR n  HEEROM 7 ejem ZHEKEIE vom REREAI[N] kN TRIEH T NN
HE 1 -29.8 1.031 -30.72 70.79 3 657.38 1295.12
HAAET -41.5 1.026 -42.58 63.24 2 859.68 999.61
HA -28.3 1.027 -29.06 70.19 3 593.98 1175.40
5 it WEFE ). SR TEAF SBT3, 2006 (6): 48-54.
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