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DYNAMIC LOAD OCCURRED IN MOVING VEHICLE AT EXPANSION JOINT POINTS
AND EFFECTS OF JOINT POINT ROUGHNESS ON DYNAMIC RESPONSE
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By Hideyuki HONDA and Tameo KOBORI

The momentary impact load occurred in moving vehicle at expan-
sion joint point is considered as important factor in the tech-
nical problems on dynamic behavior and maintenance of highway
bridges. In order to investigate the dynamic characteristics of
the impact load, the dynamic response analysis of vehicle pass-
ing through the joint points is done, and then the dynamic wheel
load and the dynamic factor of vehicle are evaluate the terms of
probabilities. Furthermore, 1in order to evaluate quantitatively
the effects of roadway roughness at joint points on these
dynamic loads, calculated results used the quantification
theories I and II are presented.

1. $£a2mE

BIE OIS EFOM B phh & T, EBEONEEERETETE, SRt LTFESEE TS SET
ORI A O MR REE R OBEOTHED A — N — L A REC L >T, MRUKZOEEBEUT
VAEAHENY , FOLS BEBEORGEEELAHESEGT 2 L X, HHEEERGIOBEC L -
TEITHREC I AREVEEIBSE LA EHBH 0. —0, ZOHEMIBBELVDREVEREE
T4, 2Ok, HCERPEEL TEEIN TV S & S R E s e, MRsmEmcE U e
EEEOR O T A LS T ABEBERE k- T3 EMHEY STV S, Tk, JONEEE
WU B ETEHEOEHENL, HEEE D Z OMNTOE RN T U b SRR gt 1 U T
FTERD. (1) EREOHEFEOEIIRER E OISO O % OBOET B BEFEOVIMER
WY (2) B AEWEE U CORBEOERERIES, BE8LUES, BHEIORRIERS
CORIE Y. BLU (3) HATORBIEOMHT - 15RO 5 THANTAZRY LA P RS TV AH
GO HICRT SRS YOS 2 ORIEE RN T 3ISA0BBEREATER STV S, ZO&D
REEH R ZWEAR COMBERRT T 284, F PHHEBRCEL 3 EHTEHREOHENOTE
HRERLETS 3 BEbhd, UBUARS, COMENEECET 2 RRABRIIRVESTHY,
Uhvd BRSO R — ¥ OFES & RV, BFIHEES £ 9IThh TORVOBERTS 3.

* T SRTEAFHHEE TATFR (F 920 BHRENBELAHIESET—1)
*» T SRA¥HIE I¥BRERESRTFR  (F 520 SRWHIIF2THL—20)

—451—



22T, BESURFOLRT — 5 2155 kb, O HEDPEEI RS TO 3 EBEOR
W A & e R R oA Y R h R D RIEL . MTF— 5 OFRER - T &,
ARG . TORBIE T RBELSEREC, oy F Y REESE L & THBEOBILS & Wi
U, SRS T U B H S OB E D £ OB OB R SR BN T 2 HisE
£URBIREEE B RD, ThoBNSHCHT SRHET k. X510, BEEESOUOMER, 7 &
AUBROMR, B8 LOEH LS OREORENE. MOHRE & OBE Y 7 ORI LT R
R 2 0, MELERE AL RBEEMTRELRAET.

2. BEERE

(1) EA®HER

BEMN LR ETT 2EPEIE, EOLTOHREEHOIE
P, BELEH Y OEEEGH IS, OMRESHILLH
MR H S ERMOMEELRFLL . Jh CHEEHON
BEEBER S TR RKIRNEENRET 5, Z0OZ M—1 HESEORIETTL
EPS, ARFTCHOLASHEDRSBREF L, KVEBUIELSOE UT, M- 1R L 8 - &bl
EOESMAER > TEUA Y F U RBEER L LABHEL Lr, ZOB&EOEFAEULIT 2 L8
—EPSRADLIRLFLETN S,

MS§G+cSF(éG+ZFé—éTF)+kSF(zG+ZFG—ZTF)
+cSR(éG—ZRé—éTR)+kSR(zG—ZRe~zTR)=0 (1)
MppBpptegp(Bpp=a=l 8 whg (3 ppmm =100 te, (B =2 )4k (a2 =0  (2)
MTRETR+CSR(éTR"éG+ZRé)+kSR(ZTR"ZG+ZReHCTR(‘éTR‘éRHkTR(ZTR*ZR)=O 3
Ié+zF{cSF(éG+zFé—éTF)+kSF(zG+zFe-zTF)}
-ZR{CSR(éG-zRé—éTR)+kSR(gG-zRe—zTR)}=o (4)

ETHOESESBE N S S8E S EWLTHEE) WHUTFRELIcs 48, §i - &R0
WHUBHWRITE Tr & Dr B0 &S5 mB,

Poo= —(Mg 2. + M L2 ) (5) Pp = ~(Mg B+ M 3 00 (6)

TIWR Mg, = (M1 2+ I)/1%, Mo = (ML P+ I)/1PCHY. Mgy & Mg U Wh
HHEOOThH—H AL LT h L EEBREEEH XY 22 &, AOXFMET T 3L EA 1
FhEEEOHYEEEFREhFRL TS,

X B, HYEON - BERIBICE U ZRFEOEEY T L. HOREEINT S HRETEOILY L 2E
PR TERT 256U, RS X URBIRC BT 2BWIRE fp & T WO TEHE NS,

tp = Po/ gy + M ) (7) ip = Pp /el + M) (8)

F F F R R

(2) By

EITHEE U T, BRHEOBTAECHL T, BEEER3ImOFI. BHHOBERYOEELIRE
T3k, 50mYO7TO~F « SY2YYTHSBE S HREEEOBBRC 3 0mOBREE (EE
DEHBIMOBEEBA L, 77 O—F + 57 THSEEMREL TR, KX (8) WRL R

—452—



MGONT—ART PVEE S (2) (ecn®/(c.m™1)) % AR A, Cut-off wavenumber’0.05
c/m &L, LT CEERIANT b L &L

0.4, 2£0.05 ¢/m
TWw%. ZOANRT PVERIEERES (B 5 ()= { B (9)
F] & [BE] ONF LY OEREANY b LR 0.0187%, 0.05<<5 c/m
RUTLE". ZUT, ZORNY bARAL - (3-8 2<0.05 c/m
TERYFhNDED & BEMLO Y 2 TIVEE (7 {0.01079‘”‘*, 0.05<Q<5 c¢/m o

KD, FNRETREE Uk,
IEEEELIII OV T, B S AR— 2R U
ERE JE2ARHWT1 A00EEE, 40 7 SRR
OMTHERI BT 3 ZAEE ) TRRIYERF— Y & U
B GEHEREIENL) 2BB) . 2UT, B—-304& 51,
MERB3mIZ BT, BHEBROMMELEA RS
Bl U, ZORERD S OMNEORAIE RS M—2 Mmooz
B Ynax EUTV B, X512, HGESHROBHREREN ¥
— Y UT. B— 2R BRI 5 enddist 1 mage o
T, F—4RUENT—V A, B, CRRAELTHE,

B SIS SR BB R OEEI O E LT, X o
(10) TRULBELIMONT—ANY b LEEEH V2,
ZOANT PIVEER, FHOBNBRHLALVEZHEVT, 56 H—3 BAMMEORAIY Hik
EEAE. WIS 4 8 A ORI HHOBELM BT 5 EeHa Y e s<
PR ANY P LVEETH Y . HEREO N F T B TEEERERU T /
V3, ZUT. ZOANY PLEAVTEYFALTED SEEEIOT YT 7 ooum Line e’
WEFERD. FheETRES Uk, k2095011000
LLEREA - B B2 BEIESETT 3184, EHEOY 1 Yo 2 EER satrorn 8
BHRZG > TREEELURBBET S, 20D, ¥4/ PBEMNYOR T
W Bt BRI 2 ENER BN B, UL, EEOY A HOBEER, N
BNE, ¥4 VYOESE. SHOBRELUETEERER L >TRRE I E Pattern C
Do, ZOTBOHBEEIRETS 5. 2OZERS, AWETCR, Y1T0
BHRZ20 cm&IHEL. 8 3mOEMHBE XML T, 10 cmiEETtoM
ESE S OR BT U REER (4) . (5) OASIMHEX Uke B—4 MEWNY—JONE

*x—1 HBHEORT

\, 39

Datum Line
/ Level Line

Paottern A

( 3) giﬁﬁ@%fc Speed: V=10 n/s
e . . Vehicle welght: 196 kN (Sprung=166.6 kN, Unsprung of fore part=9.8 kN,
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BEMCA—N—L A LIRS BRI T BEELRE TR ey | ey

VwaH —N—L £ OEH b | Pier 1.274 | 2.403 | 0.647 | 0.293 | 22,411 | 23.847
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Item Bridge system Pavement Joint position| Joint type Roughness pattern
cetters g P
riterion Category | Girder | Non- Asphalt | Con- Pier | Abut- Un— Rubber | Steel Steel A B C R
girder crete ment known lap finger

Category . »

Py nax weight 1.516{ 1.695 0 | -0.036 0 | 0.332 0 0.047 | -0.214 0.168 01-0.173| -0.299 0.923
Range 0.179 (4) 0.036 (5) 0.332 (1) 0.261 (3) 0.299 (2)
Category

PR . weight 2.836’ 2.849 0 [ 0.099 0 I 0.295 0 I —0.216] 40.3901 -0.067 0[-0.333[ -0.617 0.915
Range 0.013 (5) 0.099 (&) 0.295 (3) 0.390 (2) 0.617 (1)
Category

iF oy | veight 0.771 ] 0.861 ] j -0.020 0 ] 0.166 0 l 0.025! —0.105, -0.083 0l—0.088) —0.150 0.910
Range 0.090 (4) 0.020 (5) 0.166 (1) 0.130 (3) 0.150 (2)

§ Category

iR max | weight 0.341 1 0.343 0 [ 0.012 0 x 0.036 0 J —0.011| —0.0421 ~0.004 0 l -0.041 l f0.076 9.930
Range 0.002 (5) 0.012 (4) 0.036 (3) 0.042 (2) 0.076 (1)

. Category

ZTF oay |Weight 29.41 I 29.62 0 l (1.989 0 2 5.599 ¢ l —6.567, -5.821 -5.902 O[ 0.566{ ~6.632 0.914
Range 0.209 (5) 1.989 (4) 5.599 (3) 6.567 (2) 7.198 (1)

R Category .

ZTR . weight 28.13 l 30.47 [¢] ] -0.521 0 ] 5.039 0 | -0.686' —2.0221 -0.368 Ol -4.673[ -8.782 0.919
Range 2.341 (3) 0.521 (5) 5.039 (2) 2.022 (4) 8.782 (1)

R: Multiple correlation coefficient

( ): Rank of range of category weight
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