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Study on Location-Specific Live Load Model for
Verification of Bridge Reliability Based
on Probabilistic Approach

Jun Sik Eom”
Department of Civil Engineering, Sangji University

Purpose: Majority of bridges and roads in Gangwon Province have been carrying loads associated with
heavy materials such as rocks, mining products, and cement. This location-specific live loads have
contributed to the present situation of overloading, compared to other provinces in Korea. However, the
bridges in Gangwon province are designed by national bridge design specification, without considering
the location-specific live load characteristics. Therefore, this study focuses on the real traffic data
accumulated on regional weighing station to verify the live load characteristics, including actual live load
gross vehicle weight, axle weight axle spacings, and number of trucks.

Methods: In order to take into account the location specific live load, a governmental weigh station
(38th national highway Miro) have been selected and the passing truck data are processed. Based on
the truck survey, trucks are categorized into 3 different shapes, and each shape has been idealized into
normal distribution. Then, the resulting survey data are processed to predict the target maximum live
load values, including the axle loads and gross vehicle weights in 75 years service life span.

Results: The results are compared to the nationally used DB-24 live loads, and the results show that
nationally recognized DB-24 live load does not sufficiently represent real traffic in mountaineous
region in Gangwon province.

Conclusion: The comparison results in the recommendation of location-specific live load that should
be taken into account for bridge design and evaluation.

Keywords: Bridge Reliability, Target Live-Load Model, Life Span Estimation
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Table 1 History of standard bridge design load
and legal limit change

Year | 1927~ | 1940~ | 1963~ | 1979~
Load 1939 | 1962 | 1978 |Present

Legal Truck Limit
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Table 2 Legal maximum traffic loads of world

G Vehicl Width Height Length
Country | Axle Weight(ton) .ross ecie ! ©I8 ene Enforcement
Weight(GVW, ton) (m) (m) (m)
G t Road
Korea 10.0 40.0 25 4.0 167 overnmen’ £oa
Authority
G t Road
Japan 10.0 36.0 25 38 120 OVETTent Hoat
Authority and Police
9.1 Government Road
USA 36.4 2.5 4.0 18.3
(dual axle 14.5) Authority
Germany 10.0 40.0 2.5 4.0 18.0 Police
G t Road
UK . 38.0 25 4.0 18.0 overnmen’ Lo
Authority
13.0
F 38.0 2.5 - 18.0 -
I dual axle 19)
EU 11.0 40.0 - - - applies from 1999
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Fig. 1 Weigh—In—Motion installation for Fig. 2 Truck load verification in progress in miro
weighing moving truck loads weighstation
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Table 3 Annual traffic statistics in miro weighstation

Axle 3 axles 4 axles 5 axles 6 axles total
truck pass count 11616 148081 6840 71 166608
frequency 7.0% 88.9% 4.1% 0% 100%

Table 4 Annual traffic count statistics based on truck types vs. gross wehicle weight in miro

weighstation

GVW 30ton
30~35ton 35~40ton 40~45ton 45~50ton
Axle or less
3 axles 11394 2 0 0 0
(99.8%) (0.2%)
4 axles 344 2417 13304 131988 728
(0.2%) (1.6%) (9%) (89.1%) (0.1%)
5 axles 45 558 1750 4403 84
(0.7%) (8.2%) (25.6%) (64.4%) (1.2%)
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Table 5 Yearly prediction of GVW by using inverse—normal distribution
1 Year 5 Years 10 Years 75 Years
Truck Inverse Max. Inverse Max. Inverse Max. Inverse Max.
Type Normal Weight Normal Weight Normal Weight Normal Weight
Dist. (ton) Dist. (ton) Dist. (ton) Dist. (ton)
Miro
3.76 32.58 4.14 33.73 4.30 34.2 4.73 35.84
3 axles
Miro 435 49.11 4.69 50.85 483 51.56 522 53.8
4 axles
Miro
3.62 49.09 4.02 50.22 4.18 50.67 4.62 51.8
5 axles
Ut 1519 DB-24 35S 43.21[6] 0. & A7 HEALS A Qe Ao E ZALEA o]+ HE 4
Hof glom F& 7)FE stFol FFH 4-F-40ton, % sHEA S A AL AlgtE o] loH AT
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