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Analysis of Highway Bridge Response to Stochastic

Traffic Flows Using Non-Gaussian Process
by

Takatoshi OKABAYASHI* and Hiroyuki YAMATE**

This paper concerns the probablhty distribution functxon to the response of hlghway bridges Wlth

stochast1c traffic flows. Assuming rando‘mly arriving vehicles with random weight as the compound

Poisson process, the response is characterized by a filtered Poisson process. Under this assump-

tion, cumulants for the bending moment and its derivative are derived. The probability distri—

bution functions of the response for simple supported girder bridge are represented by the form

of statistical Laguerre expantion series and Hermite expantion series using by these cumulants,

Results obtained by this method are compared with numerical results which are directly obtained

from the characteristic function of responses,

1. L&

BB OB ELSPERO ARG TR EN L, B8
R Z I AALEERTE~NBT L o0 5T, &
HEEREE R USRI BT 5598 25D 5
NTERo LRBEYOFTL, BRBlERT 515
WEIIRA EAREEERC TR IhTwbedic, ©
NEWRET AR IVEBRL, BRBOBEMNL R
HCEHEL X 5 &3 5RRP 2R3 hT5, BEKE
DOIETTE X 5 BEEEFHET 5 bk, ANk

BMOWERET VERBRL, Th X )RR TE

B ACTLEDHERLG R RD 2 BEND Do T,
BEEETCTOLEL DO, HEAFOB/OTHTH
BT, WHEOHLEF VTS IBED T B 4%
%, BEBECHENMNCRD S 2, BHEC L s8K%
BOBEEENOLEDOFETH 5o

DL BEND, BRECL 2 BRIEDIREM

FEFI604E 5 A 8 HEE
* +ARTEHP (Department of Civil Englneermg)

WER o TeRIITRD X5 DB Do Bl 1

- RBP ., REROENEL TRASARECES v

L, MRBEOHEIHEB I VINED 2IRE— AV
BEETS LT, EMERCOBEERT T
Too BREPY HEMFINFM BT 0L E L

&, BV EEHRERCILAELERL, A
7 P VERE X ) BRIGEDHERDHERDI. Th
DORETIE, MEROEEXFHBERERLEZELT
Wh A, REOBRCIIITED IBE S ERAT Db
O ROBN DR RTZ 05000 T\ 2, &
& ALY REFIIZBER LT s £ PiEL
Ex., ZhbE#EE Poisson ARC=F4{LL, Fil-
tered-Poisson 3BEYY® DI L 1 IHED KBTS
Rdkeo Chk FFT XD 7 — Y =Bldn e Lic
L, FENCIGE ORI TR B, EHEE X
BIENTCUR, IR A LT X W IEFEAR

¥ EARTHELELHE (Graduate Student, Department of Civil Engineering)



54 THABIE BT 5 B ROEEFERIC X 5HHT

X B BEMETEEZRDHRAARD? B dh w5, E
BiBOBE, R ERT ALY I av—Ya YV
FIRRA L v BRI RDE 52 E 105,
BHBERERE Y — ) =TT FETEX, BEERE
ﬁuﬁ%t%$ﬂﬁ#ﬁ@#§@$ékibmﬁuk
B LRI CIIEALRD Bo

AHICTIL, WEEF ML, B4 Poisson BERED
HhHEN—~EEETERHTo0L L, HROEH

BEOMFE—2 v VEEYERLEEHERBRLE

%2 %0 EMFI% Poisson BET =7 bT5 &, IS
EORRF b7V IR AR BOhDZ L E H
L, COEKRT o &7 Y bERWIHERSHOBERHA
BRI X B IBRBRARERAIC LD THhBo ARIER X
E, BERSHVBITCRECE ST &, TR
DAOTD I IEREFHE© & 2B D 50 KH
LD FER AW, BRYEMEyceFELR
Ba., WFe— 2V M EE MQO) OBELT O
Tix Laguerre TR BT, ¥l e—2 v OB
o Iss M(t) o\ Hermite $E35 BB 21T
frolce

2. EREOETFIMEEREOEREERK
2.1 BART7? ) BEICLZEREOETILE
BREY—EEE v TETT 5 EGFIoBERL -
1ERT. FEMIEE P 25 T5THARTHE
TEFMET Do %L OPZEPPIC BV TIREROE
B A EE, HE, MBS X o THEBCET v
LT 58, AP CIISEREC i b WERFHET
BE#z b, & T, HE Poisson BEYHER 75
FoDRD X 5 InfREERRT 5o
i) —ERMEEEEh 5 EHEEH N(T) i1 Poisson
DRCHED o Tiobb, BEER T o N&
HETHHRIKRRTCEL DN Do

PON(D)=m =G @

o, A RBMRRERERYFRD T
i) BEREE P 3EVCENE, A—2% & 3

BHo
Prs1
P
Prt3 Py j: Pl pyy v(:rg/sec)
""" { J
AN VANE

2

Fig. 1 Highway bridge with traffic flow.
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Table 1 Characteristics of highway bridge
and traffic loads.
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Fig. 3 Comparison of analytical solution with
simulation for M(t).
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Fig. 5 Sample function of M(t) at mid-span.
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