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Dynamic Response of Short-Span Highway Bridges
on Local Road by Vehicle Type
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Abstract - In this study, the dynamic responses of short-span bridges on local road are investigated by numerical analysis con-
sidering road surface roughness of bridge and bridge-vehicle interaction. Simply supported of RC slab bridges with span length
of 8 m, 10 m and 12 m are used for bridge model, settlements of approach slab are considered in the analysis, and the road surface
roughness of bridge are generated from power spectral density (PSD) function for poor road. Three different vehicles of 4-axle
dump truck and 5-axle tractor-trailer (DB-24 and KL-510) are used for 3-D. vehicle model. The impact factors and dynamic load
allowance (DLA) of RC slab bridges for different spans, type of vehicles, settlements of approach slab and road surface rough-
ness for poor road are calculated by the proposed numerical analysis and compared with those specified by several bridge design

codes.
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(a) Side view of 4-axles single truck

&= : Tire Enveloping Model

(b) Side view of 5-axles tractor-trailer
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(c) Front view

Fig. 1. Vehicle model
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Fig. 3. Model for settlement of approach slab
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Table 1. Maximum static deflection of bridges (Unit: mm)
) Span (max. static deflection)
Vehicle type

8 m 10 m 12m
24t dump LC-1 -1.142 -1.208 -1.452
truck LC-2 -0.771 -0.831 -1.042
LC-1 -1.222 -1.278 -1.518

DB-24
LC-2 -0.818 -0.876 -1.086
LC-1 -1.425 -1.271 -1.413

KL-510
LC-2 -0.967 -0.875 -1.013
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9l RCZE# B = T17} 30 mmo] 12 60 km/h Y wf 24 &
mEo] o3t gho] 313 % 25 %] 712K} Aok,

FO] FYEKLOJM = 15 % ofstz A o] LG5t
Table 40 = 2E2}7}1 20 mm, 30 mm 2 40 mm<Y ] X]7Fo]
8m. 10msh 12 m Q) A7E 50 A FAASG Y 333 =L AT §18
ER AT Aol WhE 2 A7 S S AATE AT E RV R AR SYY SAAG vA = dFE
Table 4. Impact factor of RC slab bridges according to vehicle type and height of bump
Height Speed Span = 8§ m Span =10 m Span =12 m
(mm) (km/h) 24tD.T DB-24 KL-510 | 24tD.T DB-24 KL-510 | 24tD.T DB-24 KL-510
30(35) (13.0) 7.7 3.8 35 2.0 6.2 10.9 (8.6) 7.5
20 60 21.0 18.0 7.0 5.5 12.8 4.7 0.0 2.5 5.9
70(80) 283 (24.8) 97  |162(24.0)| (12.5) 5.6 (5.6) 23 0.0
3035) | (18.5) 10.3 3.7 4.4 4.8 9.0 17.1 (13.5) (11,0)
30 60 31.3 23.6 9.2 10.8 16.2 5.8 0.0 7.8 7.3
70(80) 40.2 (35.6) 10.9 26.6(40.6) | (20.4) 5.8 (11.4) 6.6 (7.0)
30(35) (27.9) 12.9 6.1 7.8 7.0 11.6 (23.4) (19.4) (16.2)
40 60 41.3 29.6 11.4 16.7 19.5 7.1 0.0 14.6 8.0
70(80) 52.0 (37.1) 13.1  [37.1(56.2) | 202(28.1)| 7.6 (17.4) 12.5 (17.9)

TRk = A1 AS 2 (S A1622) 20194 10€ 327



Al G2 AWYE A8 =200 FHIY

AES] Y5te] =R EASE 320 x 10° m'/cycle A
83}0] QlF& 07 A7 107]9] LR =S AR5}
g 54-3E= oHH

Figs. 11-130]%= = AR o] 238 m, 10 me} 12 m Z|7F
WFY A7t FFol TAYsH= H SAATE TS
et 2 oH of 7] A, Ht) S A A= 10719 iR =S
ARgsho] L9t ko] Bt YEhd

80 T Spm i1 B peie A e
7 Il 24 Dump Truck: LC2 - @) - DB-24: 102 - KLs10162 !
;\; N,
g ¥
8 f
3
o
g
=
£
0 20 40 60 80
Vehicle Speed (km/h)
Fig. 11. Impact factor versus vehicle speed
for 8 m RC slab bridge (Poor)
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Fig. 12. Impact factor versus vehicle speed
for 10 m RC slab bridge (Poor)
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Fig. 13. Impact factor versus vehicle speed
for 12 m RC slab bridge (Poor)
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Table 5. Summary of DLA statistics by RC slab bridges (poor
road)

24t
Span (m) Dump DB-24 | KL-510 Total
truck
g Mean 46.47 46.56 19.93 37.65
COV (%) | 55.65 37.25 67.15 60.50
10 Mean 45.49 47.85 34.14 42.50
COV (%) | 43.92 50.97 57.18 50.68
o Mean 33.02 46.59 43.68 41.10
COV (%) | 51.23 44.77 50.38 49.23
Mean 41.66 47.00 32.58 40.42
Total
COV (%) | 5143 43.26 63.10 52.94

LHAREO) O3t WEF X7 S DLA= 248 HIE
g3} DB-247} 73 B2 92 PRI KL-5109] s=4]0]
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