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Abstract - A support type shear connector was developed as a shear connector for the basement composite wall. A push-out test
was conducted to evaluate the structural performance of the support type shear connector. The ratio of the yield load to the
nominal strength without applying the reduction factor of the support type and H-steel type shear connectors was 0.85 and the
ratio of the maximum load was 1.48. In addition, the ratio of the yield load to the nominal strength to which the reduction factor
was applied was 1.42 and the ratio of the maximum load was 2.46. Therefore, if the length of the support type and H-steel type
shear connector is 35 mm to 100 mm, it can be designed with the nominal strength without the reduction factor applied. In add-
ition, the effect of the decrease in the load ratio according to the increase in the width-thickness ratio is not significant.
Keywords - Shear connector, Structural performance, Composite wall, Basement, H-pile
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Fig. 1. Shear connector for basement composite wall
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Table 1. Push-out specimens

Shear connector
Specimens Material
Type Size
PT-A16 |Stud anchor D16
Stud: HS1
PT-S6-35 Support t=6,1=35 (F.= 400 MPa)
PT-S6-50 | Support 1=6,1=50 Steel: SS275
PT-S6-100| Support t=6,1=100 (Fy=275MPa,
PT-S9-35 | Support 1=9,1=35 |fu=410MPa)
Rebar: SD400
PT-S9-50 | S rt t=9,1=50
il : (F, = 400 MPa)
PT-S9-100| Support t=9,1=100
200%x200x12x12 Cone:
- X X X —
PT-HI2Z | Hsteel |20 200012121 £, =24 MPa
z o E
J—LS 0 150 100

L []e]
250

(c) Length 100 mm

Fig. 2. Shape of support type shear connectors
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Fig. 3. Shape of push-out specimens
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Fig. 4. Push-out test set-up
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Table 2. Material tensile test results

Table 3. Material compressive test result

S Compressive strength
(MPa) (MPa)
24 26.2

4.2 Push-out g A3}

Push-out A ATHE 271744, 515 1 W9l A5t
# Table 49} 2. HTolF (o) VA Hrfal5ol
o, LA $9)5r,. ) AEA HejstE L o] H )
olt}. 2/ AH(K)S 5HE-89] FHNA T TFLte]
3 202 TEHElE HYElE2] 20 % - 40 % SHE TR
o 71 @712 AT FEIAEP,) L GRS E )
(67) Fig. 69 Zo] 27174 ¥ ()9 13 712718 2
L HR()S 3599 S43 o= BaolFal,
Hegol e B ()T 27144 AB(ae] T How
ARG, wg s g weieh gust

9 9 =] ¥olo] v H7lslA
- Yield Tensile Elongation A Q] ¥ (8p,,./6p,) = B7FoFA T
Division strength | strength (%)
(MPa) (MPa) g
()
Stud HS1 D16 320 409 37 p ©)
max —
SS275 6 mm 258 383 43 P
y
SS275 9 mm 328 479 37
Steel
SS275 12 mm 383 478 41
SS275 15 mm 330 492 42 « (b)
/3
SD400 D10 497 612 16 -
Rebar op, O P
SD400 D13 461 585 138 . .
Fig. 6. Yield load and displacement
Table 4. Push-out test results
Specimens i Py Prnax Pruax Op, OP e OPua
. (KN/mm) (kN) (kN) P, (mm) (mm) S,
PT-Al6 76.6 382.8 692.9 1.81 5.2 26.9 5.17
PT-S6-35 133.7 331.2 528.6 1.60 3.1 22.8 7.35
PT-S6-50 163.8 392.9 772.7 1.97 2.8 25.6 9.14
PT-S6-100 166.2 723.0 1,285.0 1.78 5.0 325 6.50
PT-S9-35 159.1 485.6 826.8 1.70 3.5 15.0 4.29
PT-S9-50 162.6 609.3 978.6 1.61 4.6 17.5 3.80
PT-S9-100 263.9 950.0 1,649.4 1.74 3.9 21.9 5.62
PT-HI12 217.0 581.5 995.8 1.71 3.2 22.4 7.00

K: Initial stiffness, Py: yield load, Pmux: maximum load, dp,: displacement of the specimen under yield load, op,,

maximum load

.. displacement of the specimen under
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Table 5. Comparison of push-out test result and nominal strength

simens | o | @ | w0 | m | A | e | | A
PT-Al6 382.8 692.9 328.9 1.16 2.11 246.7 1.55 2.81
PT-S6-35 331.2 528.6 321.7 1.03 1.64 193.0 1.72 2.74
PT-S6-50 392.9 7727 459.6 0.85 1.68 275.8 1.42 2.80
PT-S6-100 723.0 1,285.0 781.3 0.93 1.64 468.8 1.54 2.74
PT-S9-35 485.6 826.8 603.5 0.80 1.37 362.1 1.34 2.28
PT-S9-50 609.3 978.6 862.2 0.71 1.14 517.3 1.18 1.89
PT-S9-100 950.0 1,649.4 1,465.7 0.65 1.13 879.4 1.08 1.88
PT-H12 581.5 995.8 573.6 1.01 1.74 344.2 1.69 2.89
Py: yield load, Ppax: maximum load, P,;: nominal strength without reduction factor, P,,: nominal strength with reduction factor
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1.72 u P/P, 1.69 B P/ P
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Fig. 12. Ratio of yield load to nominal strength
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