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Evaluation on the Structural Perfformance and Economics of Ultra-high

Performance Concrete Precast Bridges Considering the Construction
Environment in North Korea
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In this study, a customized bridge system was developed for North Korea application. For the application of North Korea,
the customized bridge system design, fabrication, and construction performance evaluation were performed using ultra-high
performance concrete a compressive strength 120MPa or more and a direct tensile strength 7MPa or more. The comparison
of the North Korean truck luggage load(30, 40, 55) and the Korean standard KL-510 load showed that cross-section
increased as the load increased. Furthermore, a bridge with a span length of 3om was fabricated with ultra-high
performance concrete for the construction performance evaluation. The evaluation of the load condition analysis was
performed by a flexural test. The results showed that a bridge with a span length of 30m secured about 167% of sectional
performance under initial cracking load conditions and about 134% of load bearing capacity under ultimate load conditions.
As a result of economic analysis, the customized bridge system using ultra-high-performance concrete was less than about
11% of the upper construction cost compared to the steel composite girder bridge. Therefore, these results suggest that the
price competitiveness can be secured when applying the ultra-high-performance concrete long-span bridge developed through
this study.
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Fig. 1. Girder dimensions and cross section shape
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Table 1. Comparison of moments according to live loads

g Positive moment(kN-m) Negative moment(kN-m) Ratio(%)
pan
KL-510 A30 A40 A55 KL-510 A30 A40 A55
(m) 2)/(1) | B | @) | 6)/5) | (D) | @S
o | @ | & | @ 5 @ A R [ TON TR (O GTORIOIC)
30 1,899 1,369 2,042 1,973 -1,720 -1,591 2,177 -2,296 72 108 104 93 127 134
60 5,304 3,690 5,239 5,375 -4,946 -4,217 -4,522 -5,105 70 99 101 85 91 103

cf) A : Truck luggage load of North Korea
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Table 3. Material properties of concrete
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