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Effects of Reinforcing Method Influenced to the Shear Strength
of Vertical and Horizontal Joints
in Precast Concrete Large Panel Structures
—Focused on the Vertical Joints and Slab-Slab Type Horizontal Joints—
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Abstract

A proposal of the basic form on the design of joint parts that can increase the shear
strength by the useful joint shapes of each member is intended.

The vertical joint parameters are the number of shear key and a variety of
reinforcement details and the horizontal joint parameters are the number of shear key

and the direction of shear force. 10 PC panel vertical joint and 12 PC panel hcrizontal

o B oxgof CHEt £2|8 19964 108 307X &3z 2

+ 4B BRUsa AF B g, B
uha} LHFAIE 1996 12820l £ol8|E2 HRhstAHICt

w439l AF AR 05 N et
P ERE ELERIE S L E RN E

]

Zaelegs=2E M 8 ¥ 4% 1996. 8 171



joint specimens were tested to investigate the effects of these parameters.

Test results show that :

1. The ductility of the test specimen that has the horizontal reinforcing steels is larger

than that does not have.

2. The maximum resisting force of round bar specimen is similar to that of strand wire

specimen under the condition of fixed horizontal displacement.

Keywords : precast concrete, vertical joint. horizontal joint. shear strength, number of

shear key, a variety of reinforcement, the direction of shear force
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Table 1 vertical joint specimen detail A& el 4 p ko] AFEE 69 AW DO
| ol@l M, $10 sholo} wmel ARPAL e
L . No. of . ) No. of . ” = o
Specimen shear key Type of steel specimen Table 49} Table 5ollA ® = ulo} o}
VI2 2 None 2
VI-W 9 Strand wire ) 5 Table 3(a) Mix proportions of concrete
VI3 3 ~ None 2 W/Ct 8/A | Unit weight(kg/m") | Slump Cosr?r‘éﬁegstﬂve
VI3-W 3 Strand wire 2 (%) (%) | W ¢ S A (em) kg/cm’)
VIR 3 Round bar 2 50 | 37 | 167 334|692 {1173 7 321
VIZ-W-1

‘ i M No. of specimen(1,2)

"""""" Type of steel(W:Strand Wire, R'Round bar)
~~~~~~~ - No. of shear key(2.3)
~~—— Vertical joint type(VI type)

ol
P
i
.
!
l
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Table 2 Horizontal joint specimen detail

__Specimen | Loading direction | Type of steel | No. of specimen
'SSHS-A | Horizontal shear | Strand wire 3

~ SSHS-B Horizontal shear | Round bar 3
SSVS-A Vertical shear | Strand wire | 3
SSVS-B Vertical shear Round bar 3

SSHSA-L
No. of specimen(1,2,3}

——Type of steel(A:Strand Wire, B:Round bar)
————Loading direction(H:Horizontal shear V:Vertical shear)

|
L
l ~Horizontal joint type(slab-slab type)
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Note © Maximun aggregate size 20mm

Table 3(b) Mix proportions of grouting mortar

Design w/c | Unit weight(kg’/m“) Compressive
strength ” ’ - strength
. 4 . L ,
(kg/em’) (%) Wi G \ S 0 AD (kg/cm”)
270 50 | 308 | 617 |1233] 1. 367

Note : Admixbure M}(‘HTY 150-0 2%
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Table 4 Properties of reinforcement

Type & size Yield streggth Tensile strength
(kg/cm®) (kg/cm?)
$9 3800 5200
D10 4350 6197

Table 5 Properties of strand wire{KS D 3514)

~ Type & size Rod Diameter(mm) | Cutting load(ton)
No.46x24 | Akind of plating 410 464
Normal tangle 6 '
PHJ Strong Frame
LL 0il Jack
I~ Load Cell
Specimen
Linear Gage
Stopper
- e —
— Steel Base —

Fig. 3(a)

Test set-up (VI type vertical joint)
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Fig. 3(b)

Test set-up(horizontal shear test of
slab-slab type horizontal joint)
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Test set-up(vertical shear test of
slab-slab type horizontal joint)
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Fig. 4 Load-displacement curve(VI2 specimens)
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Fig. 5 Load-displacement curve(VI2-W specimens)
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Fig. 8 Load-displacement curve(VI3-R specimens)

Table 6 Summary of test results(VI type vertical
Joint specimens)

Initial crack Peak load
Specimen |Displ. Ave. Load Ave. Displ. Ave. Load Ave
{mm) (ton) {(mm) (ton)
V-1 1 0.05] 10.9 1386 234
ViZ-2 1 0.02 0.035 104 10.65 3.94 39 20.8 221
VI2-W-1 - - - N
viz-wz |0.207| " 2 r 7 | 1T [ggrs B9 g 4| 244
VI3-1 0.92 12.5 5.015 23.9
VI3-2  |1.143 103 16.8 1.1 5.878 5.45 20.6 22'?»_
VI3-W-1 |0.565 20.3 _18.735 24.2
VI3-W-2 | 0.59 0.58 17.1 18.7 8.22 8.48 24.9 24i
VI3-R-1 |0.183 23.4 8.24 24.4
VI3-R-2 | 0.67 043 16.1 19.8 6.735! 749 24.6 24’?_
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Fig. 9 Load-displacement curve(SSHS-A specimens)
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Table 7 Summary of test results(slab-slab type
horizontal joint specimens)

Initial crack Peak load
Specimen [Displ. Load Displ. Load
(mm){ 2| (ton) tmm)| AY¢ | (ton)

Ave.

SSHS-A-11 - - -

SSHS-A-2[0.105] 0.14 | 2.87 | 3.55| 3.2 | 3.33| 6.43 | 7.62

SSHS-A-3]0.175 423] 1345 8.8
SSHS-B-1] 0.01 5.4 212 5.7
SSHS-B-2[ 0.02 [0.012] 2.23| 2.23 | 4.02 | 2.95| 6.17 | 6.32
SSH5-B-3]0.005 1.33 2.72 71
$SVs-A-1] 0.02 0.83 20.36 2.97
SSVS-A-2| 0.0210.035) 1.13] 1.35 [21.55/20.62] 3.8 | 3.27
S3VS-A-3]0.065 2.1 19.95 3.03
SSVS-B-1]0.065 1.83 32.1 3.53

SSVS-B-2] 0.12] 0.1 | 1331 1.5 |20.79)27.75| 3.37 | 3.23

_S8VSB-3] 0.12 La3|  |21.36
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Fig. 13 Comparisons of peak load vs No.of shear key
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Table 8 Comparisons of Peak load and Korean
Code(VI type vertical joint)

) Peak load Peak load
Specimen (ton) Code code Note
VI2 22.1 5.07 43 |
VI2-W 23.4 19.92 1.17 Strand wire
VI3 22.3 5.07 4.4
VI3-W 24.6 19.92 1.23 Strand wire
VI3-R 24.5 14.8 1.66 Round bar
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