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Analysis of Moment Effect of Bridge Design Live Load KL-510 by
Statistical Analysis of WIM Data of Expressway
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Abstract - The live load effect of KL-510 of the current Korean bridge design code is examined by comparing with that of the
multiple trucks of which the weights are statistically estimated from measured traffic data as well as with those of the related live
load models. The truck weight data measured on the expressway before and after overweight enforcement are used to obtain the
truck weights following the same procedures in deciding the live load model of the design codes and the results are compared
with the load effect of KL-510. KL-510 yields a very uniform loading effect compared with the multiple truck effects when the
weights are estimated from the data which contains some of the heavy trucks over the operational weight limit. KL-510 yields
consistent results with the live load of AASHTO LRFD and shows less variation than the past load model DB-24 over the span
lengths considered in this study. As a result of this research, the actual truck combinations equivalent to the notional KL-510 load
model are constructed and it can be applied to the evaluation of the existing bridge and the calibration of the load factor of the
permit vehicle.
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Table 1. Average dimension and axle weight distribution of
class 7 and class 12 truck
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Table 2. Maximum measured weight in 2weeks and estimated

weight for 100years (kN)

CL 7 CL 12

Data Measured | Estimated | Measured | Estimated

Max. Max. Max. Max.
P-1 528 592 648 834
P-2 504 550 527 612
P-3 468 504 524 588
1.4
1.2
1.0 :

e
o

Moment ratio
o
[-,}

14
S

e
[

Pl —P-2 ---P-3
0.0 T T T T T
0 20 a0 80 100 120

60
Span length(m)

Fig. 3. Moment ratio of a single truck with maximum estimated
weight to KL-510
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Table 3. Probability of back-to-back traffic

No correlation | Full correlation
Nowak 0.02 0.002
Hwang 0.02 0.004
P-1 0.01 0.004
WIM Data*
P-2, P-3 0.01 0.002

Note: Assuming traffic jam situation

Table 4. Estimation of 100years maximum weight of two serial

trucks (kN)
7&7 7&12
No cor. | Full cor. | No cor. Full cor.
Nowak | 519 442 | 501 501 | 519 469 501 547
Hwang | 519 442 | 507 507 | 519 469 506 553
Data 512 442 | 499 499 | 512 469 -
12&7 12&12
No cor. | Full cor. | No cor. Full cor.
Nowak | 570 442 | 547 501 | 570 469 546 546
Hwang | 570 442 | 553 506 | 570 469 553 553
Data 561 442 | 543 499 | 561 469 543 543
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Table 5. Estimation of 100years maximum weight of three serial

CL7 trucks (kN)
N & N cor. N & F cor. F & F cor.
Nowak | 442 482 442 | 442 464 464 | 447 447 447
Hwang | 442 482 442 | 442 470 470 | 457 457 457
Data 442 468 442 | 442 455 455 | 444 444 444
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trucks estimated by P-2 data

Table 6. Truck combinations governing moment effect per span

lengths
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Note: As the difference in value is not large, CL7 vehicles
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Fig. 9. Envelop of maximum moment effect in each period as
well as by the legal restriction weight of 40tonf (392.4

kN) truck
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Fig. 12. Ratio of moment by estimated truck effect to KL-510,
HL-93 and DB24 loaded in one lane
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Table 9. Probability of side-by-side

Degrees of correlation

No correlation Full correlation

Nowak & Hwang 1/15 1/15/30

Table 10. Estimation of 100-years maximum weight of two trucks
in parallel (kN)

7&7 12&12
No cor. [Full cor.| No cor. | Full cor.
parallel | lane 1 529 502 583 547
trucks | lane 2 442 502 469 547

Table 11. Moment ratio of the parallel single trucks to the max.
single truck on two lanes

7&7 12&12

No cor. Full cor. No cor. Full cor.

0.88 0.91 0.86 0.90
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Fig. 13. Estimation of maximum moment ratio of two serial
trucks on two lane loading
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Fig. 14. Ratio of moment by the estimated two serial trucks on
two lane loading to KL-510, HL-93 and DB24 loaded

Table 12. Maximum moment ratio of two serial trucks on two in two lanes
lane loading
20 30 m <0 0 P Table 13. Live load factor applied to truck model

7&7 0.86 | 0.86 | 0.86 | 0.86 | 0.86 0.86
12&12 | 0.75 | 0.74 | 0.74 | 0.74 | 0.74 0.74
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