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Theoretical Analysis of Carrying Vehicle Load
Limit for Sub-Health Highway Beam Bridge
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Abstract: Depending on the actual service condition of sub-health bridge, the following investigation is
developed: (DThe concept of damage limit state is proposed, from which the subject of the serviceability
carrying capacity is revealed, then the evaluation path of serviceability carrying capacity of sub-health
beam is given. (2The difference between the reliability of sub-health bridge and new bridge is analyzied,
consequently, the problem about reasonable limit vehicle load is solved preliminarily in theory.
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Fig. 1 The curve of resisting moment carrying

capacity of typical beam
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Fig. 2 Dynamic loading process of

random vehicle load simulated

AR AR i) 12 85 e 2R L AR A DAL
PR, AT AR R SR 1 AR R 1 R A —
EMRERETREEFERGTRER, Faike

MR ATEMEROTE, A s EERAERIRE, BT

HRMREAARRE NN FERRSETNEE,
HRHE Ghosn. M. Attila Vigh 25 A XHEE W N 13K
PLRYRTSE R, AR mEdE, E. a7,
FIE G EHEEFMNE AR, ARSCRAR
Tl ES R, AEEERFBEZm,

3 I ARFREBFR M A FE

A EEBE R AR MTERLE FTTRI P . RRE B 264
T, SERIEREMMER . G SR SR DGR
W, — RIS, SSHRARERE . TUTERSE
A ] AE Ay, AT o B, (LS I IR] A E
T, 77 AT BN AR R R B JEH, B
JREEM BT SR MERI I 100 48, HATEE IS AR B HL
3.5, MRIFIRRMER P, 2,33 x 10 ™, X Fupfd
FRBFRIN S, % REHARMIAL . STRyEsE,
HETRrEETIR], o “Rpim ESOE RS — R
REA S AR, G ] B TR SR Y BT B R Ul
B, FWHATSEERRSHE TREFE &£
5, NEERERFTERRITEEZRR, Yao T
H, Natke 45" V047 T BRACHIBR . i (B i e
SR AL A AT RE R R o B — 7T, MAERR
RTINS S ), 2 H v S PRl T A 4
FATHIBA, KRR T IR R R P,
e, B BORT SRR R AR ] BRSO AR,
R HOX —RR PR A ) BT S B2 AY & BB T 4545
PA VIRl e




1 RV WARRENTIRE B A 2R A B A 31

it T A AT G, B sR AR i [5] i 2k o

W, ERFEEEEFMRSENFLT, MINEA

—REREITEE S, A EEARRIIUR 5 FEE %
W, HORERE. RBMERFRR N

Z(p) =R(pp-Sp (1)

P = P(Z() <0) = [ ADaz ()

REH, RGeS o B 200 30 A FREA 2 o P AR
BT LIRSk e, B TERE | WIBEAR IR
EARFR; SCo> A o B 220 30 g FRAT 5 T 7 52 A B AL Aoy
AN, WIEIER . AT PR, Pr(1)
o ERIERE 5 AF 0 T AR R R RO, T
XIS T 5 BEAR AT B AT RN A |

B =o' -P) (3)
ATSEEEIRAR B SRMMEAR P, R EICR IR 1o

A1 BB P #EER

Table 1  Corresponding relationship between 8 and P,

B Py B P, B P,

1.0 1.59x107" 2.5 6.21x107 4.0 3.17x107°
1.5 6.68x107* 3.0 1.35x10°° 4.5 3.40x107°
2.0 2.28x1072 3.5 2.33x10™* 5.0 2.90x10”’
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Fig.3 The maximum moment effect under different

serviceability carrying capacity when $=3. 5
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Table 2 Load limit under different serviceability

carrying capacity

M, =4 425kN - m

M%: =3 443 kN - m

MEfE/ v+ ATERERA  REME/t WEHETS
60 1.24 60 0.15
31 1.51 10 1.54
20 2.54 8 2.29
18 3.10 7 3.06
16 3.63 6 3.95
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Fig. 4 The relationship between vehicle load

limit and reliability quota
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