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Evaluation of Steel Tube Connection in Precast Concrete Double Wall System

Yujae Seo', Hyunjin Juz*

Abstract: In this study, a double wall system is introduced, which was invented to simplify the complicated manufacturing process of the existing
precast concrete (PC) double wall systems and to remove defects such as laitance that may occur during the production of concrete panels. An
experimental study was conducted to investigate the tensile resisting capacity of the steel tube which is embedded in the precast concrete panel to keep
the spacing between PC panels and to prevent damage of the PC panels during transportation and casting concrete onsite. The experiment was planned
to determine the detail of effective steel tube connection considering the steel plate treatment method according to the formation of the opening, the
presence of embedded concrete, and the reinforcement welding for additional dowel action as key variables. As a result, the ultimate tensile strength
increased by 20-30% compared to the control specimen (ST) except for the steel tube specimen (ST _CP) which has steel plates bent inward at the end
part of the steel tube. Since the specimen (ST _CON) filled with concrete inside the control specimen has no additional process and cost for the steel
tube connections compared to the control specimen during the production of the developed double wall system, it is determined to be the appropriate
detail of steel tube connection.
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Table 1 Type of PC double walls

PTW MDW 3SwW [-wall
Components (Slab + Truss) + Slab (Slab + Con) + Slab (Slab + Rebar) + Slab Wall + Concrete + Wall
Mold complexity Simple Complicated Simple Complicated
Number of concrete 2 2 |
casting procedure (top slab + bottom slab) (top slab + bottom slab) (top slab + bottom slab)
Laitance O O X
. Bond . Bond .
Integrity (Angle steel + stud) Connecting rebar (Dowel) Connecting rebar
Drawback Cracklng., . Cracking Crackmg., . Difficult demolding
Low productivity Low productivity

Note: PTW - Precast concrete truss wall, MDW - Mega double wall, 3SW - Stable, strong and sustainable wall
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Table 2 Type of specimens

Variables

Specimens

Opening charateristic Length (mm)

ST Basic 325 400

ST CP Curved plate - 400

ST W1 One plate welding 325 400
ST W2 Two plates welding 325 -
ST CON Embedded concrete 325 -
ST REB Rebar welding - 400
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Table 3 Test results
Test results Nominal strength
No. Specimens Tensile I.nitial Yield Tensile
strength ~ Stiffness strength  strength
&N)  (MPa)  (kN) (kN)
1 ST 325 64.36 -
2 ST 400 6133 200,315 .23 6595
3 ST CP 400 1 61.97 204,740
4 ST CP 400 2 62.70 199,842
70.40 104.96
5 ST CP 400 3 69.68 194,406
6 ST CP 400 4 63.90 200,251
7 ST _WI1_325 79.74 284,174
8 ST W1 400 83.47 196,953 704010496
9 ST W2 325 83.05 282,960  70.40 104.96
10 ST CON_325_1 7839 259,016
11 ST CON 3252 8054 265737 ) )
12 ST REB 400 1 7899 203,976
13 ST REB 400 2 75.06 197,560 - -
14 ST REB 400 3 70.80 200,475

Note: ST_Variable X, X = Specimen length
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