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A Study on Shrinkage Crack of Steel Composite Concrete Box
Structure (Transfer Girder)
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Abstract This study was based on the steel composite concrete box structure (Transfer girder) which was
installed to support the skyscrapers directly above the subway line. In this study, it was analytically proved that
the cause of cracks on the steel composite concrete box structure were the shrinkage cracks by comparing the
results of crack investigation and numerical analysis. As the results, it was found that the internal temperature
difference between concrete and steel members occurred according to the shape of the steel frame embedded in
concrete, the location of vertical stiffener, and the closed section area. The narrower spacing of vertical stiffener
was occurred the internal temperature concentration of the structure and the temperature difference increased.
And the location of higher thermal strain and temperature were similar to the location of actual cracks by the
visual inspection. Therefore, the internal temperature concentration parts were formed according to the presence
and spacing of the vertical stiffeners and the inspection passage in the central part of the structure. The
shrinkage cracks were occurred by the restrained of temperature expansion and contraction of the concrete. As
the results of this study, it was important to separate and manage the non-structural cracks caused by shrinkage
and the structural cracks in the maintenance of serviced steel-composite concrete structures.
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Figure 3. Photographs of inside of transfer girder
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Figure 4. Status of cracks on transfer girders

(o) Cracks on wall
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(a) Cracks on wall

(W 02mm / L 1.2m)
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(c) Cracks on bottom

(d) Cracks on bottom
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Figure 5. Status of transfer girder damage

Y
N
oo
o
g 2
o =

(N 1

AAEZONTR7E A
A% $217 sk Tl

G e AP o] FEH0 2AS

TSG 3 TSG 4
- —
— -]
— -
=t = —T =
—r — —
== e T
== =~ | L) - =
N f \
J X ] { - b
-l __dT-- .
et
i — ___
—
N
T R
===l -—— s
1
— _—
[ =

a7 6 5 Aciel By FY e

Figure 6. Symmetrical cracks in left and right girders
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A Study on Shrinkage Crack of Steel

Composite Concrete Box Structure (Transfer Girder)
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Table 1. Material properties of transfer girder

Component Properties
+ Elastic modulus E. = 30,000MPa

Concrete | - Compressive strength = 30MPa
- Poisson’s ratio = 0.18

| ” Structural | Bastic modulus Ex = 2.0x10°MPa

§{uv| —F T

- Yield strength o, = 325MPa

(a) Transfer girder side view (unit : mm)
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(b) Transfer girder front view (unit : mm)
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Figure 7. Sectional properties of transfer girder
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Figure 9. Stress-strain graph
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(b) Concrete structure (20.0C)
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Figure 10. Analysis result

Figure 11. Comparison of FEA and visual inspection results
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