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Experimental Study on Effect of Quantity of Horizontal Tied Rebars
on Precast Reinforced Concrete Core Walls

Tadaharu NAKACHI"

"I Department of Architecture and Environmental Engineering

Precast core walls are considered effective for construction because they can be built more quickly than
cast-in-place core walls. In this study, lateral loading tests were conducted 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

quantity of horizontal tied rebars was clarified.
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Table 1 Physical Properties of Concrete Ol e,
: ; 8 | <N LN I
Compressive Young's Sprit IR Z ]|\ ZL o
Specimen Strength Modulus Strength t S f 98 4815 % o4 t 6176
(N/mmz) (X104N/mm2) (N/mmz) B-B Section Cotter
Precast 67.0 2.94 245 . .
Fig. 1 Test Specimen
PC1 Latter 65.3 2.85 2.34
Grout 896 289 6.08 Table 2 Physical Properties of Steel
Precast 60.6 2.63 2.75 Yield Maximum Young's Howaii
PC2 Latter 58.7 2.65 2.13 Sar Strength Strength Modulus ogation
ize
Grout 91.7 324 4.85 (N/mn) (N/mn?) (<10°N/mn?) (%)
Precast 65.1 297 2.92 D10 393 568 2.04 258
PC3 Latter 59.1 277 3.00 U5.1 1368 1491 2.11 93
Grout 92.1 2.89 6.59 D6 409 553 1.83 20.1
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Fig. 3 Crack Patterns (Final Stage) Fig. 4 Load - Deflection Curve
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Fig. 5 Horizontal Strain Distribution of Hoop Fig. 6 Horizontal Distribution of
(Height of 152.5 mm) Vertical Strain at Bottom
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Fig.7 &, EMAREOKHM AT HAKFEDREFGFOOT oMM a mT. OF AOMmMIEERBRIRICBS O TR b
EOREVES TOHHiZRLTEY, PCl LONPC3 TIE 2 R L~UL, PC2 TIE 1 BEHRE S L-ULTOUT
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Fig. 7 Strain Distribution of Horizontal Tied Rebars Fig. 8 Vertical Distribution of

Strain at Compressive End
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D HEREEE ISR T 2 AMMEEN AT LI B2 b,

3.7 SNEEAHOES

3.7.1 HEAZOKEARADH

Fig.9 (&, EMAREO T L% ¥ 2 MESMEOMEESTICE T 5 BB 0KV F Moz rd. B ORE
ACEVE, 1TEERIT 1A I (S 170mm), 2 BEHIT 1 FEFE B3 (B & 415mm), 3 B HIE 2 BEREP i (&
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805mm) THhbd. ZIZTIL OHMEOKEMN-722 BB OUEEEEZ T, BEAZ X, MO
TN ZNRTCHIE Lz, WINOBEIZEWNTH, HMAOHEKE L HICHEAZIIEA TV,

PC1 TIZ, 2/1000 F£ T & AT 51000 7225 BB E 2K LG TV 5. KT MOH5ARIE, Rl & o1k
SREMEITCHB I AR E <, FRETII/NS V. ZO[EMEE, 7.5/1000 2SR IZHNEHIED TWD. SARITIEE
AR T 5. HKRIEIE 30/1000 (23T, Sl T 3.7mm & 72 o7, 7238, mANEIE, 1 B H TI3+E
HEVRERAITC 2.4mm, 3 B A CTIXFRET 1.0mm TH 7=

PC2 TiX, HAARIZ PCl LIZIEFRETH 573, BB Z OEIZEMAEIZ PCL L /&, B E O8N, i)
RTFDR 5472 30/1000 TROLKE V. e RMEIE 30/1000 (23T, SIEMEHMAIT Llmm & 72> 7. FARMEIE, 1
Bt B CIIEMEmREAIT 1imm, 3 B H CI3EMEsmEdH < 0.7mm THh - 7=

PC3 T, AKEHMDOLHARNE, FERMEREAD & 5 RN 23T TR NS <, JEMEA00R E V. 15/1000
235 20/1000 (223 THIFRMITRoRCEE R L, f KB 20/1000 (28T, EMEMmEAIT 1.3mm & 727, HKE
X, 1B H CIIEMEREMT 0.9mm, 3 BB ClIEMEmal i< 0.9mm TH - 7=

3IREHEST D L, PCl OABEMICKE L, IRWTPC3, PQ2QDOIETHS. HfiIkiZ PCl & PC2 Tl
HCKREL, RO THDH. PCLITKTFEOREFHEN KD E L, BHROKFEDREIFHOOTHOAMITBNT
HERIZ 3 ROF TR BIES, —fmEEHRbEWEBZ LN, ZT0®), BRELRL/MSVWEEZZDOND.
PCI 1 1 BEF @ SIZACE D72 IR STV 8, BRIEBRFHIREWRINEEZEZ NS,

3.1.2 FhoOKFEARSH

Fig.10 2, IEMARED T L v 2 MESM B OSREHEE I 2 TOAKEF mafiEd 3. 22T, T4
OMENEL, Ao BRE OMEME SR T THS. ThUL, A OSE T A 20L& 205 CHRIE L
7=, BN ERERE SR O a3, BIREmEMA L U AR BTN A EEZELE Lz, WTino
BHZHBWTY, HHAOHEAE & HICTIUIEL TV 5.

PCl TIZHBAX LIAAE, 2/1000 £ TE AT, 51000 5 FTHNHEK LIAD TV 5. JEMEREIZIVIEE T
IEREVMEANCH D . B RMEIE 30/1000 T 3.9mm & 72 -7, FAMEIE, 1 B H CIIEMEREHEIT 3.2mm, 3 B A
TILEAERERM T 1.4mm TH - 7=,

PC2 CIIEAEumEb i, 5IaEMmERMA & b, R c/h &V, 2RI PC1 L /h& <, 20/1000 F TOR
KAEIE 0.7mm T, 30/1000 THEAERTMAIO T HAEHE L, HARMEIE 1.5mm &7 o72. OBRORKAEE, 1B
H CI3EMmEANZ 3T 30/1000 TIEAS 0.8mm 2> 572 L 1.9mm, 3 Bt H CTl3EMmES M < 1.0mm TH 5.

PC3 TIHEMERBIZUTME EFTIUIK Z WEANC & D . JERERBA T, HA&HI1Z 20/1000 T 2.6mm & 78> 7.
BORAEIE, 1 B H CIIEMESEH T 1.4mm, 3 B A CIIEMEREMIT 23mm Th - 72

3RELLEST D L, PCl ODHBAIE A AKX, IRWTPC3, PC2DJIETHS. {HL, PCl & PC3 &L+ %
&, BHERM A 78 PC1 CIE 30/1000 T 5 DIZ%F L, PC3 Ti 20/1000 T 5728, HAETIEL PCl ¢ 3.9mm (2
%t L PC31E 2.6mm E/NES Lo TWAR, [F UM A Tl 5 &, FFIZ, 15/1000 &Y 20/1000 TlEimi# i
ERICHEE 72> T D, Eiko BB & OEA1E, PC3 ITxt L PC1 OfEAKE L, PC1 Tl 1 BEH Y& SITAKFED
REMPERG STV RWA LB, Thosgs, ZoREII RNnEEZ HND. PC2ITKEDRER
BRRLEL, ~BHIRbEVWEEZDN, TORDHEBEEOHALERE, Thikb/hanEBEXLND.

3.8 mXiA

Table 3 (KMt /1 &5, KA OFEIL, BEEDORE, BEEOAS R OS5 BRMR 2 E L, ANFEER
FER LB D%, Table 3 (R TEEHEOREOMIFIHHAE AW -, FEBREIIFHEMIC L, = v &2 —E ¥ AW
BIZE D —(MEDE 572 PCL TlE, 13~17%MKVy, —EPEDIZITR 247z PC2 Tl 1 ITEVME & 72572, PCI
ERER = v 2 — I OF AUWEE N IEZE T - 7= PC3 ILFERIED S 11~15%fK\. PC1 & PC3 i, =2 v ¥ —¥
DR AMWIE TN R E AR T L72Z &0 h, ShiBEEEA M I D RERESHMOERE AW )% FElY, fhiEss
A EREE S P RIS AT LI e B 2 b,

—J7, PC2 X2 v #—¥DH AMAREE PC1 e ONPC3 1 CHAE Tld7e <, hEHESTNM 2N E A TR OEH
VAW % LRS- 82 BND. ZDIDEAAD 30/1000 0T £ T—AEMENMEZH, FEMEEALEE T LA
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PC1 . PC1 .
35 A 35 A
5 A O ——1/1000 5 N ——1/1000
A QO —=-2/1000 = 9s Q —=-2/1000
25 —&—5/1000 g 2 —&—5/1000
é & s = \& \<\
w 2 D2¢ —%—17.5/1000 S 2 —__ —%=7.5/1000
£ 15 - —-10/1000 215 —%—10/1000
g X Ny~ X —o—15/1000 g v\\‘g —o—15/1000
O 45 X S~y x —E20/1000 @ s 7 —E5-20/1000
‘ ﬁ__." —A—30/1000 ' ﬂ —A—30/1000
0 0
~05 100 200 300 400 -05 100 200 300 400
Distance from Compressive End (mm) Distance from Compressive End (mm)
PC2 B PC2 |, -
3rd array 3rd array
35 —] 35 —]
5 nd array | % 1/1000 3 2nd array | —1/1000
~_
= Ist —&-2/1000 1t arra —=-2/1000
g 25 SLAEAY | s 5/1000 g 25 TR s/1000
T 2 —%—7.5/1000 2 ——17.5/1000
E 15 @ Measuring Position —%=10/1000 E‘) 15 A ® Measuring Position —%—10/1000
2 1 A ——15/1000 g —6—15/1000
S s b—  p— F —8-20/1000 Z I —8-20/1000
'0 % —2—30/1000 : —A—30/1000
0
05 100 200 300 400 o5 100 200 300 400
Distance from Compressive End (mm) Distance from Compressive End (mm)
PG3 , PG3
35 35
5 —e—1/1000 5 —e—1/1000
’é‘ —&-2/1000 - o —&-2/1000
g 25 —&—5/1000 E 25 — —4—5/1000
o 2 —%—17.5/1000 = 2 —%—17.5/1000
£ 15 —%—10/1000 %’J 15 S ~ —%—10/1000
g O o —o—15/1000 = —o—15/1000
5" « ¥ —5-20/1000 7 o x —5-20/1000
05 X . 05 a
0 — ol ——
—05 100 200 300 400 05 100 200 300 400
Distance from Compressive End (mm) Distance from Compressive End (mm)
Fig. 9 Horizontal Distribution of Opening Fig. 10 Horizontal Distribution of Sliding
(Second Array) (Second Array)
Table 3 Maximum Strength unit(kN)
Horizontal Strength
Specimen
Exp. Load Cal. Load Exp./Cal.
PCl 103.0(107.5) 123.5 0.83(0.87)
PC2 114.8(111.5) 115.7 0.99(0.96)
PC3 107.8(103.5) 121.2 0.89(0.85)

Cal. Load of Horizontal Strength P i : REFERENCES ™
Pyy=M ,/H. H :Height of Loading
M ,=0.5a 40,8 |D+0.5ND (1-N/(bDF .))

Molo B2 N5, EHFIITEIMEROBLE N D, MEtEm7ehEe i 2T 2 L ER S 5. ShiEHES
BRI VL, AREOREFFEPRE EETDH B2 06150, PCl, PC3 TIIKFELORIHEN DL, ZD
T OENE RSN /1 B AT ORI AWM /1% FEIY, MERZ2THE FICE -7 F 2 b, PC3 Tl
B Z OMEM NS Th - 7=
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4. F&H

AP EHED IR D TN T L% ¥ A MEEGERIRIZ L DA FEBR AT, Z ORIEMEREIZ DU THR
BEt U7z, BBRIRIIK SR &% 2 M, 3 R LU OBEFESS L2 PCl, ZAUKEL, A o—FK
{bZ X VDD T=OIT, KEDREFZ2 S HIT 1 EHREIITHINA 7 PC2, £72, PC2 Tkt L TKEDEH;
BRDIRNPCI THD. BSTOFRER, KESRIFEROPEIZONWTLUTOZ EBRHLMME o7,

(1) KFDREFHEDODIRNPCL, PC3 TlE, =y ¥ —IZH1T 5 AMMENEE T, £Ul& > TPCl Tk
20/1000 2>5, PC3 TIX 15/1000 7B /IAME T L7z, FFZ PC3 Tid 20/1000 (Z31F AW /ME FAKRE <, &
K10 80%LL T & 72 o7z,

Q) KFEDREFHEDL O PC2 T, =2 v ¥ —EIIRIT D AMMIE T D72 <, HEOEMEmE B0 5 RN
BN o723, RERMIME FITIEORR 5o T,

(3) HRR OIS ONT Iy fp ORERTIC 31T 2 R O A DOACE S A L 0, PCL LONPC3 IZBWT, 7
L3 v A MER OB 72N L2 ZE3hN R S5 72, PC2 IZBWTH, H&0 30/1000 53T ClRIEE At A3 5,
b,

4) KESREFHFOOFTHAARITIBNT, PC1 TiE 20/1000 735, PC2 Ti& 30/1000 T, PC3 Tl 15/1000 75+
fauaborE L 2 FHOEOBERTICEB O TR L TS, 26 OEREIITE T 5K EFFORRIC
Iovns 7Ly 2 MEO— &N E Y, EIROMST L7228 L 2o T ME T L2 E2 BN 5.

(5) SHEHESHICBIT 2 BB ZIE, PCl Db RE <, KEDREFHEDLZ O PC2 1T b/, THULPCL &
PC3 XA T, PC2 M b/NEWV. TN HDOFEENIT L F v A MEO—RMEICKIG L TEY, MK T
DRNDHEEZBND.

(6) HAIMIIZE LT, PCl & PC3 IXEREBEE OO T U X 2 FHEFERZ THl-7. ZiudIhnbd
2 IRDKFADIR ERHEND IR, SREHES TN/ D ERE S OERE AN )2 TR, SRIEHES T
TR AT L ed Th D B2 6N, —F, PC2 IIENEREAEN N2 $NE AT OEAE AW %
EIEY, ZO7=OEMED 30/1000 (13E E T RMER R, WENMZEACKRT LR EEZLND.
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