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Study on Structural Schemes of Comb-Type Steel-Concrete Composite Girder Bridges
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Abstract: To investigate the structural performance of novel comb-type steel-concrete composite girder bridges
(with a span of 8—40 m) and optimize their design schemes, this paper took the live load structural efficiency
index as the indicator and comprehensively considered factors such as structural mechanical performance,
engineering economy, and construction convenience. It also studied the mechanical performance of the negative
bending moment zone and the seamless joint of the integral abutment using numerical simulation. The results
show that D for comb-type steel-concrete composite girder bridges with a span of 8—20 m, the three-girder
scheme is recommended; for those with a medium span of 30—40 m, the four-girder scheme possesses structural
and economic advantages, while the five-girder scheme offers advantages in construction convenience and
transportation; @ The reasonable range of girder height for the novel composite girders is clarified; in the four-
girder scheme, it is recommended that the height of the steel web for a 30 m span should be 600-800 mm; @
The structural scheme of the negative bending moment zone using small-sized CL connectors exhibits excellent
mechanical performance; @ The force transmission path of the seamless joint in the integral abutment is
clarified, and specific engineering design schemes are proposed.

Keywords: steel-concrete composite girder bridge; comb type; I, (live load structural efficiency index);

negative bending moment zone; integral bridge
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Figure 1 Section of single girder (unit: mm)

®1 HERBHESHILIT

Table 1 Section parameter design of composite girder
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FH T o T A A R R B (m /KN s L o 115 5 650  198.7 72.3 450.61
B (m), X T 2B, LR KR (m) ;AN 750 179.3 65.2 569.13
AR AR TR R R UK A B K B B (m) L B 850 159.6 w1 68721
N Tk 2 = g '
B L% WO B —BHM IS (N s CFR 90 ML s s
. \ I 1050 125.8 45.7 942.90
B O R 1) R A R L A 7 7
1150 112.8 41.0 1096.20
‘ 3500 ‘ 1250 101.6 37.0 1314.97
650 169.3 61.6 457.77
750 152.4 55.5 540.64
850 130.8 47.6 671.93
b 2 800 + 2 900 + 2 800 4 Py = g 950 116.3 275 42.3 761.60
o 1050 103.1 37.5 891.66
B2 =ZFREEARTEECEA :mm)
) 1150 93.2 33.9 1056.16
Figure 2 Three-girder section scheme (unit: mm)
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Figure 6 Curves of deflection-girder height and I, ,-stress level (span: 16 m)
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Figure 7 Curves of deflection-girder height and I, -stress percentage (span: 20 m)
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Figure 12 Deflection-web height curves and I, -steel girder stress percentage curves
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Figure 13 Negative bending moment zone scheme
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Figure 18 Integral bridge and composite girder joint
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Figure 19 Numerical analysis results of joint
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Figure 20 Combinations of CL-type connectors (unit: mm)
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Figure 21 Stress-rotation curves of integral abutment
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