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Effect of Axial Load on Vertical Joint of Precast Reinforced Concrete Core Wall
with Horizontal Tied Rebars

Tadaharu NAKACHI™
*I Faculty of Engineering, Department of Architecture and Civil Engineering

Precast core walls in high-rise buildings are effective for construction because they can be built more quickly than
cast-in-place core walls. In this study, lateral loading test results were analyzed on wall columns simulating the corner
and the area near the corner of an L-shaped core wall with horizontal tied rebars. The specimen consisted of four
square-section precast columns. The vertical joints between the precast columns were grouted with high-strength mortar.
Each precast column had cotters at the vertical joint, and horizontal tied rebars were concentrated at the second and
third floor levels, and the mid height level of the first story. Based on the results of lateral loading tests, the effect of
axial load on vertical joint was clarified.
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Table 1 Physical Properties of Concrete

Compressive Young's Split
Specimen Strength Modulus Strength
(N/mm’) (<10'N/mn?) | (N/mm?)
Precast 65.1 297 292
PC3 | Latter 59.1 2.77 3.00
Grout 92.1 2.89 6.59
Precast 54.0 2.69 2.09
PC5 | Latter 57.6 2.69 2.40
Grout 96.1 3.26 5.32
Precast 68.3 333 333
PCS3 | Latter 73.8 341 3.89
Grout 101.3 3.55 5.76
Precast 66.1 3.19 2.87
PCS5| Latter 65.3 2.86 2.57
Grout 106.8 3.51 5.67
Table 2 Physical Properties of Steel
Bar Yield Maximum Young's Flongation
Size Strength Strength Modulus
Nm?) | (NVmnd) | (x10°N/mn) (%)
D10 397 577 1.85 18.5
Us.1 1368 1491 2.11 9.3
D6 409 553 1.83 20.1 Fig. 3 Crack Patterns
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Fig. 4 Load - Deflection Curve

3.2 WE-EHERK

Figd |2 E—EEEREZRT. £/, Table 3 [ZHRANMANZRT. £ () WITEINREOELZRT. i)
b 0.2 o6, PC3 OfcRiE (1F 107.8kN, £ 103.5kN) [T1EHE &4 10/1000 TH L, 15/1000 7 HAK T LiR©,
20/1000 TRE <AL TF L7z, 20/1000 Tixi KFED 80%LL FOMEE 720, AT L. PCS3 O K

(IE 173.8kN, £ 197.3kN) [XEMINZIWNT 15/1000 T, EINIIZIBNT 7.5/1000 TH U=, EINSIREE 20/1000
Db, AN 15/1000 72> HAETF LG i-.

#li 77E 0.005 DA, PC5 D RATE (IF 76.0kN, £ 69.8kN) [ZIEEMSIHE & & & 30/1000 THEL, fifl
IS & & BITHR LR T Lo 72, PCSS O RimfE (1IE 137.3kN, & 131.8kN) (XIEMDIZHWT
28.2/1000 T, ENNFNZHINT 30/1000 THA L, HEETITE A CMIMET Lish o7, #lbic K- Theikd %
Ll 0.2 DOBA, WIS IR ELBEOM EIK TR 5302 OWx L, Bl /15 0.005 DA, £k 30/1000
WELEF TCHMERFRZEAERALNT, NI EAEEMERIKTRHLNTHS. £z, RUEAW AU
WX LC, EAkE 02 D53, #hAIEE 0.005 (2% L Tl RMEITRE <, @/ OREIIHL N TH S.

3.3 KEOLBEFEHDVTH52MH

Fig.512, IEMMDREOEEI I DAKFEDIR E RO OT I 259, PC3, PCSIZ2MEK S &, PCS3, PCS5
IRIFE R & TOOT BN T, DT H O TR0 H O KO T NS BRI Tl b KE W E S TONAAT
HDH. BT, WO HD6(SD345, RO 42200, R SRIARED 72 002% 4 7 » M) Th 5.

#ii7J 02 DA, PC3 TiX, 10/1000 TS L D 307.5mm ORIE R TOTABEROTAHEBZ, 204
WZHIR LTV D, ZAUIKEATEIINCAE 9 FARTERIZE D EF 2 60, BRIZE D 2y & =038 AWk
L, mE-AEEGRTIE 151000 LIE, MR RKE KT LIZEBZZ BV, PCS3 T, 151000 (ZFHBWT
202.5mm D TR L TWA. 20/1000 LIS SR L, MEEFICHIELTWS EE2 bb. PC3, PCS3
EHRRDNBEE T, KEDREFHEND2NTZDTHLEEZLND. HAWA/ S 24 D PC3 DN LY F
WERRECRER L, FODBMECOMME FIZxis LT 5.

i /7 1£0.005 DA, PCSTIE, 5/10002>57.5/1000F TOHEK A TOOTHOBERNEHE T, T D%, 30/1000
F CRFEEOEIG TR . £z, 2RISR L 0 b IERERSMO ST BN OFTHBRZWEMICSH 5.



KFO%EFHEATHRCIET L F v A b 3 7EEOHEZGHIC B 280 D3 H

4000 4000 }
Q. o] Q Q Q Q Q Q
3500 PCS /L_\|\ /%w \ 3500 L <( ‘- N N -‘ )) i
yA\W/AN | \ —e—1/1000 3000 i AR —e—1/1000
g 3000 [xf A N4 ® Position of Strain Gage ——2/1000
. —&-2/1000 Z
S 2500 & \ —a5/1000 = 2500 —&—5/1000
X 2000 ,,x\ \ 75/1000 X 2000 —%—17.5/1000
~r R
= 1500 Al 101000 £ 1500 —%—10/1000
'E 1000 g 1000 —o—15/1000
& 500 —o—15/1000 2R —B—-20/1000
T oo ¢ —5-20/1000 —A—30/1000
0 ‘ ‘ ‘ 0
-500 100 200 300 400 ~500 100 200 300 400
Distance from Compressive End (mm) Distance from Compressive End (mm)
4000 ) 4000 - D)
PCSE S /S pess [/ \ | o)
3500 3500 e .
3000 /(/ ¢/ / —e—1/1000 3000 K \ @ Position of Strain Gage —e—1,/1000
—~
G —=-2/1000 —=-2/1000
[} 2500 d / /M \ / = \ /

” / v DWA —&—5/1000 2500 —&—5/1000
X 2000 | 7 4 ——17.5/1000 2000 —%—7.5/1000
= 1500 N —%—10/1000 1500 %7 —*%—10/1000
2 1000 ——15/1000 1000 M ——15/1000
ZE —8-20/1000 500 —5-20/1000

5 —A—30/1000 . —l:.:@’:.:k —A—30/1000

. . . ~500 . . .
0 100 200 300 400 0 100 200 300 400

Distance from Compressive End (mm) Distance from Compressive End (mm)

Strain ( X 10)

Fig. 5 Strain Distribution of Horizontal Tied Rebars
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Fig. 6 Horizontal Distribution of Opening
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Fig. 7 Horizontal Distribution of Sliding

Table 3 Maximum Strength unit(kN)

Horizontal Strength Strength of Vertical Joint

Specimen

Exp. Load Cal. Load Exp./Cal. Shear Force Shear Strength

PC3 107.8(103.5) 1212 0.89(0.85) 392.5 3422

PC5 76.0(69.8) 44.1 1.72(1.58) 142.8 3422

PCS3 173.8(197.3) 2149 0.81(0.92) 419.6 2183

PCS5 137.3(131.8) 75.7 1.81(1.74) 147.8 2183

Cal. Load of Horizontal Strength Pyy : REFERENCES ©

Pnu=My/H. H: Height of Loading M,=0.5a,6,g;D+0.5ND(1-N/(bDF.))
Shear Force of Vertical Joint : Py\yHw/Lw  Hw: Height of Wall Column

Lw: Distance between Centers of Both Side Columns

Shear Strength of Vertical Joint : REFERENCES!" Equation(9.3) Qpy=0.10F." A +o,Xa,

D HEBEE LOFIIUITRE L, BODERETOMAE TIT6e Lz,
3) SRIEEEGEIIN B LTI, BEEOm RIS K 2 MEHER (B AWM & AERE AT OR/NBEER) AT

X GRERESTMBIEOAEE) (TS LTz,

-

X
D) mHEE, SEERE, LAE W, R R MESEAEE LTI LR 2 ML BT O E ML



2)

3)

4)

5)

6)
7)

KFPO% EWEATHRCET LF v A b A TREOSTHBE GBI 281 0528

72 RC EREFEDRITH AWK, 22227 U — b TGRS, Vol.25, No.2, pp.805-810, 2003.7
FEFEA . 28 PCaPC & 2 7 BEIZBI T 2 EBRAIIE (2D 1, 2D 2), AREFFSRE TR
HESE, pp.805-808, 2007.8

HERAE, RAGRER, JHER 2, WARIER : 7Ly 2 MERZNET S RC 27 74—V Oilit 1 L OV
TEVERERIAM (Z R4~ 2 F2Bk, =27 U — b L54EUGH S, Vol31, No.2, pp.463-468, 2009.7

fhHIMENR « KR ERZAT D RC EF Ly A b a 7EEOHSEMEREIC B9 2 ZBRAUATZE, =27 U — |
T AR SCIREEE, Vol.39, pp.295-300, 2017.7

HHIMETEHL « KPR EHEZAT D RCET LF v X b aTEECBIT D EAM AN HORE, a7 ) —
N TR YRR U 4R, Vol 41,pp 361-366, 2019.7

H AL 2 - BEEMRRRRE M T 2R T ) & 25 RE, 1990

A AR 2 Eﬁ7v%&2b%m:/7)—%LﬂﬁﬁE [RIfign, 1982

(202149 H 13 H52#)



