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ABSTRACT

This paper presents the experimental results of composite basement wall in which H-pile and reinforced concrete
wall are combined using shear connector. Twelve specimens are tested to evaluate the shear capacity of the wall.
Main variables in the test are composite ratio, distribution of shear connector, thickness of wall, shear-span ratio,

and shear reinforcement.

Test results indicate that the shear capacity ol test specimens varies with the foregoing variables except the
composite ratio. The results are compared with sirengths predicted using the equations of ACI 318-99, Zsutty, and
Bazant. Based on this investigation, a method for predicting the shear strength of composite basement walls is

proposed.
Keywords: composite basement wall, composite ratio, distribution of shear connector, shear-span ratio, shear
reinforcement
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Fig. 4 Shear stress distribution
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Fig. 5 Portion of shear capacity of concrete
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Table 2 Properties of concrete

Design strength | 28 days strength | Elastic modulus
(kgf/cm®) (kgf/cm®) (kgf/cm®)
240 362 2.85x10°

Table 3 Properties of reinforcing bar and steel plate

o B 2~ AslA oD =z 2%
Table 17} Fig. 62 2 ¥4 484 437 71848 Viold | Ultmate | Elastic
A(SS1-CRE0)S] 44E 242 Jehiia gick Test materials | strength | strength | modulus
(kgf/cm?) | (kgf/em®) | (kgt/em®)
30 FBAlH Slteel 6mm(web) | 3940 5133 | 175x10°
_Dblate {gmm(flange)| 3,064 3,964 1.91x10°
Fagee 474 10 an 0] 0 andl A 3 Bar ¢4 3500 | 3940 | 198a0°
AFgalel dEARE ZAsom, 1 9Bk Table 2 6 | TOM | 70 1 1ol
Table 1 Description of specimens
. . . e Thickness of
. Shear span ratio | Composite ratio Distribution of Shear
Specimen (a/d) (%) stud bolt conczg:s)wall reinforcement
SS1-CRO 1 0 - 15 -
S5S1-CR60 1 60 UuDb’ 15 -
SS2-CR60 2 60 U.D. 15 -
SS3-CR60 3 60 UD. 15 -
SSI-CR40 1 40 UD. 15 -
SS1-CR40-A 1 40 CE" 15 -
SS1-CR30 1 30 U.D. 15 -
SS1-CR30-A 1 30 CE. 15 -

WT10 12 60 U.D. 10 -

WT25 0.75 60 u.D. 25 -
SR4-100 0.75 60 U.D 25 4-D4@100
SR2-100 0.75 60 ubD 25 2-D4@100

* Uniformly distributed within span ** Concentrated at end of span
SS1-CR40-A .
| Distribution of stud bolt (A: concentrated at End of span)
Composite ratio (0 : 0%, 30 : 30%, 40 : 40 %, 60 : 60 %)
Shear span ratio (shear span(a)/total depth of specimen(d): 1, 2, 3)
WT25 Thickness of concrete wall (10: 10 cm, 25: 25cm)
SR2-100 Shear reinforcement (4-100: 4 row & 100 mm spacing, 2-100: 2 row & 10 0mm spacing
. 900 . 400 o
25| | ,D6@100 ] o5 j
o 50 " Z " -
PLb PL6X 45 <} || > PLEX4S 150
| -H-150Xx 100X 6X9
b= e ey T T T 1 IL ;1 ’I‘ 4‘]\
100 50 50 500 50 50 100 150 100 150
(a) Longitudinal section (b) Lateral section
Fig. 6 Detail of specimen ($S1-CR60) (unit : mm)
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Fig. 8 Crack pattern and gencral behavior
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Fig. 9 Failure mode

(d) Shear failure after flexural

(§52-CR60)

Table 4 Test results of specimens without shear reinforcement

failure of concrete

Predicted shear capacity({tonf)
Specimen shflz\;[f acssgzgity Steel Concrete
(tonf) LRFD ACI 11-3 ACI 11-5 or 11-29 Zsutty Bazant
§)) (2) 8} 2) 88 (2) 1) 2)
SS1-CRO 1917
SS1-CR60 34.44
SS1-CR40 3145
SS1-CRAO-A 3313 12 12 1153 498 1156 459 7.50 361
SS1-CR30 31.49 21.60 ) ’
SS1-CR30-A 34.35 ’
5§52-CR60 19.73° 4.98 4.86 459 291 361 2.92
§53-CR60 14.63 4.88 4.85 3.21 2.55 3.08 2.83
WT10 30.21 3.10 3.10 6.35 2.98 6.49 2.30 4.90 2.34
WT25 42.84 9.15 9.15 23.13 16.38 24.95 13.33 13.83 6.92

(1) Using shear span ratio, assumed to be the total depth of specimen

(2) Using shear span ratio, assumed to be the concrete depth of specimen

B AlsiEe] MEkds

* Flexural failure
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Table 5 Test results of specimens with shear reinforcement

Predicted shear capacity(tonf)
Specimen Shggreacssrggit Steel Concrete+shear reinforcement
o o | LRFD ACI 11-3 + 11-30 ACI 11-29 + 11-30
(1) (2) (1) (2)

SR2-100 4353 92160 10.53 10.53 2451 17.76

SR4-100 4353 ' 11.92 11.92 25.90 19.15
(1) Using shear span ratio, assumed to be the total depth of specimen
(2) Using shear span ratio, assumed to be the concrete depth of specimen
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Table 6 Shear strength of concrete without shear reinforcement

Equation Shear strength of concrete(tonf)
A ald> 2.5 ald<2.5
= 0. 53\/_'b d Eq.(11-3) V.= 0.53V 7 b, d Eq.(11-3)
ACI

¢ = (0. 5\/_ + 176p dypd Eq.(11-5) V.=[(3.5-2.5-- )Eq (11-51 gq.(11-29)

Zsutty V.= 10.77(f;pd/a)”-333bwd Vo= ( a'/ d)10.77( fedla)*b,d
o 10%Vp ; J 5

Bazant V. [ l+d/25d ](0265\/f_c + 210V o/(a/d) )bwd

Table 7 Shear strength of shear reinforcement

. Shear strength of shear reinforcement(tonf)
Equation
ald> 2.5 Eq.(11-15) ald<2.5 Eq.(11-30)
ACH v, = AL V= LA Ay s A HTb
a = Shear span from support to concentrated load !, = Clear span measured face-to-face of supports
A = Longitudinal steel area M = Bending moment at section considered
A, = Area of shear reinforcement within a distance s V = Shear force at section considered
A= Area of shear reinforcement within a parallel to flexural Ve = Strength of shear reinforcement
reinforcement within a distance Sz V. = Ultimate shear strength of concrete

w = Web width © = Ratio of tension reinforcement of concrete = A4/ b.d
d = Effective depth of concrete s = Spacing of shear reinforcement in direction parallel to
d, = Maximum size of the aggregate longitudinal reinforcement
f&' = Compressive strength of concrete S3 = Spacing of shear reinforcement in direction perpendicular to
fy = Specified vield strength of reinforcement longitudinal reinforcement

B4 Ristie| MEMS 327
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