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Abstract : This paper is intended to provide the background information and justification for Korean highway bridge design code(limit state
design)(2012). Limit state design method calculates reliability index and probability of failure through the analysis of the reliability of the
experimental database. It has become possible to perform the economical and consistent design by evaluating the safety of a structure
quantitatively. In this paper, we used the design specifications of RC slab bridge of superstructure form of Road Design Manual in Part 5
bridge built in highway bridge. This study conducted structural analysis using the method of frame structure theory, design and analysis of
bridge by limit state design method, the design code including various standards and Load model applied Korean highway bridge design code
limit state design(KHBDC;2012). As a result, it analyzed the effect of safety through comparison. Showing effect of improvement the safety
factor and comparing the value of the result, it is determined to be capable of economical design and safety. Furthermore, limit state design
method was able to determine many redundant force of cross-section compared with existing design method. It is determined that it can
reduce the overall amount because of the reduction of the cross-section and girder depth.
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Fig. 2. Drawing of longitudinal section,

Table 1. Details of the cross sections,

Classification h (mm) d(mm) A ,g(mmz) A ,L,(mmz)
g End 1000 920 2292 397.2
UE. Center(span 1,3) 1000 896.7 6080.4 397.2
E [ Midpoin(1,2) 1400 12867 | 77088 3972
2 Center(span 2) 1000 930 5139.2 397.2
Abutment 1000 900 1986 397.2
(positive moment)
5 Abutment 1000 880 2865 397.2
£ | (negative moment)
§ Pier .
2 (positive moment ) 1400 1300 2865 397.2
Pler 1400 1280 2865 3972
(negative moment)
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Table 2. Design truck and design lane load,

Design truck load Design lane load

sy | | | L <60m w=12.7 (kKN/m)
60
L>60m |w= 127x(L) (kN/m)

L : Span length

Table 3. Load combinations and load factors,

Classification DC | DW | LL (top /S(])-{tom) EH TU | TG
i ste 1| 125 | 15 | 18| gs  [135/09] 05 | 00
it e 1V | 15 | 15 o5  [135/09 05 | 00
Servieedbility | 10 | 10 [ 08 | 10 05 | 05
Sustained load 1.0 | 1.0 1.0 1.0 1.0 1.0

Table 4. Design internal force at a section,

Bending moment Shear force
M, (kN V(KN
Classification - Wl m). — ‘f( )
Ultimate | Serviceability |  Ultimate
limit state limit state limit_state
g End 58.8 3.2 329.8
03 Center(span 1,3) 842.9 414.1 352.6
§ Mid-point(1,2) 1285.1 800.3 4715
) center(span 2) 766.7 562.5 354.5
Abutment
(positive moment) 1907 1427
= Abutment
g (negative moment) 490.3 3642
5 Pier ”
8 (positive moment) 249.5 3431
Pier 676.7 1485.8
(negative moment)
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Table 5. Stress—strain curve coefficients of concrete strength,

Stress-strain curve coefficients

Rise curved shape index(n) 2
Strain on the maximum stress(€,.,) 0.002
Ultimate strain(€,, ) 0.0033
Compression resultant force factor(cv) 0.798
Resultant force depth factor(/3) 0.412
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Fig. 4. The stress—strain curve of rebar,
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Table 6. The Analysis of ultimate limit state,

- Flexural strength
Classification (N - m) Share strength(kN)
- End 777.65 527.19
o
@, Center(span 1,3) 1905.58 513.84
S | Midpoint(1.2) 3501.90 737.32
= Center(span 2) 1697.40 532.92
Abutment 66147 515.73
(positive moment)
= Pier
2 | (positive moment) 137839 744.94
g Abutment 0114 50427 | 695.77 | 3516.65
® | (negative moment) ) (Vo) | (VD) | (Vi)
.Pler 1356.62 733.48 |2024.06 | 5115.13
(negative moment) (Vo) | (V) | (Vi)
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Fig. 6. Shear strength of members with shear reinforcement accor—
ding to angles of strut and main reinforcement at transverse
abutment(negative moment) section,
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Fig. 7. Shear strength of members with shear reinforcement accor—
ding to angles of strut and main reinforcement at trans—
verse pier(negative moment) section,
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Table 8, Deflection check,

Classification Limit depth/Span ratio Depth/Span ratio
Center(span 1, 3) 22.93 15.06
Center(span 2) 28.72 18.28
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