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Experimental Study on Structural Performance of Precast Reinforced Concrete Core Wall
under Action of Low Axial Load

Tadaharu NAKACHI'!
" Department of Architecture and Civil Engineering

In the core wall system in high-rise buildings, the four L-shaped core walls at the center effectively reduce seismic
vibration. On the other hand, precast core walls are effective for construction because they can be built more quickly
than cast-in-place core walls. In this study, a lateral loading test was conducted on a wall column simulating the corner
and the area near the corner of an L-shaped core wall under the action of low axial load. The wall column was divided
into precast columns, 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 structural performance of the wall column

under the action of low axial load was clarified.
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Fig. 1 Test Specimen
Table 1 Physical Properties of Concrete Table 2 Physical Properties of Steel
Compressive Young's Sprit Yield Maximum Young's Bl .
Strength Modulus Strength Sar Strength Strength Modulus ongation
ize
(N/mnr’) (<10'N/mm?) | (N/mu’) Nm’) | (Nmn?) | (<10°N/mn?) (%)
Precast 54.0 2.69 2.09 D10 397 577 1.85 18.5
Latter 57.6 2.69 240 Us.1 1368 1491 2.11 9.3
Grout 96.1 3.26 5.32 D6 409 553 1.83 20.1

% 8ON/mm’ & L7=. SEBRIAIZESEWEO 7 L v 2 MEZ 4 A, AERIZ 7mm & L, £E 6mm D= v Z—
ERY, 77U NERE LU 20, 3EOREMNMEIa 7 ) — MMEFTB E L, KEDREMRERA L. 51T
1 EFER 1 B AT C2 %I L, %I Lz E AR oESs %2, 20, 3BEORE Y ERERIC= 27 U — MM
FHE L, KEDREHEER L. TAWA RV 24 THSD. FEEMHITIE DI0 (SD345) & vz, K
DR EMIE, URNCERFZH 7= PC3 © LR L D6 (SD345) Z MV, #AHIXmimEEskss Us.1 (1300N/mm® k)
TE > T 55mm, ABAANSYE XL 6mm THD.

2.2 EEBAZE

Fig2 \ZMJ2EE 2~ I3 — 8 TICB T 2 I EAREG VIR LI & Uiz, BBRIERO a7 L—
LZEEL, ¥ FUNAAITKENZERSE. K}, RBRIELEHE 0 AKES Yy » 3 CHESEHA 2 AN
E L7z BN, RBRAAINCERE LZ B 3RO PC S E2 N LT, AKEY Y v FTHI< 2 LT LV #HifT
Lz, I7bb, BBRIRICE > TUXAMEISZ L LD, 72720, FEEME S Lae PC S CTRIDAITS Z &
DIRNE DI UCHfT L7z, i BA L omEY v v I X T L, ik 0.005 O/ (10kN) &
L7 BRI EmiziE, SRR O BRI B 3K a7, SilE N L CRIEY v v I X 0l 2 iz 7-.
INF2BERL~LE S (615mm) COZENHIEE L, 4444 171000 (rad.) (1[8]), 2/1000, 5, 7.5, 10, 15, 20,
(4 2108, 30/1000 (1[a]) ([ZHFHIEARLE RV UMD E Uiz, Bt CH R OMHER, AL o BB
TROTNE, £, VA VY—RA A TP —=UTHE, KESRER, MOEFOOTHE2FHHLE

3. REMER

3.1 mERRR

Fig3 ICOOEFUIRI 27~ OOFIRUE, EAINAREE S, 171000 £ T OOEINU A FRER I TR R84E L
7=, Z0t%, FOUERUT EF KO RRE Y ICHER Lz, $£72, 5/1000 £ T2 v X —ERi2E AWOUEILN
AL, ERE L. EAMAOEEE HIZ, 51000 F TIZHIFEABOUEINARAE LZ. EAMNKREE H 30/1000
ETIS, a7V —bOEE @HEOOEN) BNAELE. 0%, 2 v 2 —E0¥ ABOOEIRN LR L2
23, MNXIEEAEIRT Uiehotz, 72k, BMEOER £ 30/1000 (2% 5 F Tl /) 2/ L T e,



WO RCHE 7 L F v X b a 7EEOREMEREI B S 2 FERIITZE

H
1

R =5/1000rad. Final Stage
Fig. 3 Crack Patterns

1150
970 11

8Q
I

[«=]

a

o)
3

~~
Z |50
. . =
Fig. 2 Loading System 3 .
) /
= 56
R~
100 ‘ ‘ ‘ ‘ ‘ ‘
-3 -3 20 -0 0 10 20 30 4

&
<]

Drift Angle( X 1/1000rad.)

Fig. 4 Load - Deflection Curve

3.2 WE-EHER
Fig4 |CHi R — 2R Z =T, SR EIZIEMFENCIB T 30/1000 T 76.0kN, ENIRHZIVNT 30/1000 F
ITT 69.8kN Th 7. IEENIREE L&D 30/1000 F T IHIEE A CIKTF LR -7,

3.3 FHh (BESIAHRMAER) OVTHIH

Fig.5 12, A&7 FENAHOES 152.5mm (ZBT DHHOKESMOT otz rnd. 22T, Hihlcksis
O R — VLB, BEES HhfRTch s, HHOBEE S HrL, MAOERZRG M THD-H, BEE S
BE S OMEIE, AEINTHT 28 AMHERIR L v b, @Skt 2ar 7 U — MydiRE2RTEBEZ LN
L. 7770, IEMAEEOREM AR T D EREER D D O ek Hi OT ROBRE R LTV 5.

BANE SO OT I TIAED 30/1000 (ZFE D £ T, EMAOEINE & HIZE KL TWA. K2, 171000 526 2/1000
FCOHKPEETHD.

O B34 & LCIE, 5/1000 F CHIERER D O FRF 0 IZMD - T, OTHIMRAIZED L TEY, 1+
MEsE OFE & 2 FH ORED—R & 7o s T2 EREICIIRIETH S E B 2 Hvd. —T7, 7.5/1000 225X, Ak
HE Y 82mm DALY HLHERZED O [14mm DSOS RKENVOT AL 72D, 20/1000 LAFE T 114mm D 4
M4 W DI TRROMEE 725 TS, 82mm ORIERDBIERMERSD 7 L % ¥ XA MENTH HDIZKTL,
114mm OPNE ST EMERA NS 2 F\H DT X ¥ X MENTH D Z LD, EMEIRHRO 7 L v A MEIZ
XLUTC, JEMESTNS 2 FBBDOT X A MEMMN. L7-BI&Z L TnD EEZLND.

3.4 KEOBEHDOVT AHH

Fig.6, Fig.7 XU Fig.8 12, IEMARFOEHAMAICEIT D 1 B REI UL, 2 IR L~V KDY 3 BER L1
TOKREDREFOOT AN ZRT. WITIOHED, HED 30/1000 IZEDE T, HHMAOHINE & HIZ0



WO RCHE 7 L F v X b a 7EEOREMEREI B S 2 FERIITZE

- o] Q Q Q o] T Q
400 4000 (@ . = D)y
3500 RIS = |
—~ ¢—1/1000 3000 ® Position of Strain Gage —e—1/1000
< 300 —#—2/1000 @ —&-2/1000
; 5 ?21/01%%0 = 2800 —A—5/1000
: X 2000 e
: 200 10/1000 X ey 7.5/1000
& 100 —5-20/1000 £ 1000 z - —6—15/1000
—A—30/1000 2 G —E-20/1000
0 —A—30/1000
100 200 300 400

-500

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

Fig. 5 Horizontal Strain Distribution of Hoop Fig. 6 Strain Distribution of Horizontal Tied Rebars
(Height of 152.5 mm) (Mid Height Level of First Story)
4000 4000
3500
3000 —&—1/1000 3500 —e—1/1000
€ —=-2/1000 ¢ 3000 —=-2/1000
= 2500 —A—5/1000 = 2500 —A—5/1000
X 2000 p/H\ —¢17.5/1000 X 2000 —%—7.5/1000
£ 1500 o5 o —%—10/1000 = 1500 —%=10/1000
g —o—15/1000 = ——15/1000
£ 1000 :% % £ 1000
% 500 éyv —5-20/1000 7 500 —5—20/1000
o % : '@ —&—30/1000 0 —4—30/1000
500 100 200 300 400 ~500 : : 8 !
0 100 200 300 400
Distance from Compressive End (mm) Distance from Compressive End (mm)
Fig. 7 Strain Distribution of Horizontal Tied Rebars Fig. 8 Strain Distribution of Horizontal Tied Rebars
(Second Floor Level) (Third Floor Level)

THNMERL TS, £, WTNORERIZB TS, 30/1000 (25D FTRHEROT A (42290) (ZIFEL TV
AN

1 S S LUV T, 2/1000 225 5/1000 F TOFM A TOOT HOHRNIEE T, £D#%, 30/1000 £T
FIFEEE DEIA TR . BEM AT DR NMEIIEREMFEIIZ Y 2h D, 2 BER L~ TiE 5/1000 725
7.5/1000 F TOEHM A TOOTHOERNBPEE T, D%, 30/1000 £ CRIEEOFIG TR F. £/, 1M
Hem S LoyL L RIER, BEM BT 2 R RMEIIEREMRERIE 0 125 5. 3 BERL~VUE, o L~nzib~
TOTHOMEIINEL, SRRV TERFOOTHBEL TN D,

B LUV THIET 5 &, OTHORKEIT 2 R L-~UZBW TR b REL, ROT IR RE S L-ULRZ
NEY LS, 3RV, BN VWA E 2> T 5.

3.5 EHIERICH T SMEVT ADKEAMESH

Fig9 |2, BEES G OE % 65mm & L7235 OBEAMFHI X D 8nEOT AOKEHF MMM ERT. 77 713,
EMAREDORER AT I1T 2 M2 b O L, BAEHI K20 T H0ORGRE R L TWND.

OTBOAIE, Hf&o 30/1000 (285 F CHEMIMAL, 5IEATENZIUITEMRICEL L TEBY, BEFEO—K
PZoRd EEZBND. PAENIEMRE S 121mm ORIESMNITICH D, JEREREAT & 55RO O
PTRAELET D L, BIERMEITO T NREVEE 72> TED, 20/1000 (ZBWTRKE 5.1% & 2> T 5.

3.6 SREESIOEE)

3.6.1 BRAZOKFEFAHH

Fig.10~Fig.12 {2, MK L% v A MESM R OIEZESIBICI T 2 A& DXLz R~
0, TEEHT BN (GBS 170mm) , 2 BEEIE I BSAE BES (B & 415mm) , 3 BREIE 2 BERE s (i



WO RCHE 7 L F v X b a 7EEOREMEREI B S 2 FERIITZE

08 M 3rd array |

—o—1/1000 06 2nd array | —e—1/1000

— —=-2/1000 = 1st array ——-2/1000

N —A—5/1000 é 04 —&—5/1000
: —%¢—17.5/1000 = @ Measuring Position —>=17.5/1000
‘= —%—10/1000 £y A A —%—10/1000
= —6—15/1000 2 ——15/1000
—5-20/1000 © —5-20/1000
—A—30/1000 0 100 - 200 abo L =Em30/1000

Distance from Compressive End (mm) Distance from Compressive End (mm)
Fig. 9 Horizontal Distribution of Fig. 10 Horizontal Distribution of Opening
Vertical Strain at Bottom (First Array)
08 0.8

06 ——1/1000 06 ——1/1000

E —=-2/1000 T —8-2/1000

E . A —4—5/1000 E 4 —&—5/1000
= —*—17.5/1000 = —%—17.5/1000

= =
G é\-w —%—10/1000 E o2 /ﬁ —%=10/1000
2 02 —o—15/1000 e N —o—15/1000
© —5-20/1000 © —E5-20/1000
0 —= . —A—30/1000 0 —A—30/1000
100 200 300 4T0 100 200 300 400
-02 -0.2
Distance from Compressive End (mm) Distance from Compressive End (mm)
Fig. 11 Horizontal Distribution of Opening Fig. 12 Horizontal Distribution of Opening
(Second Array) (Third Array)

X 805mm) DKMz ~T . B XL, AR ORI AR AL 2 ZALEECHIE Lz, WInoEIC
BWTH, HMAOHEKE L BIZIFAMRSIIEZ TV,

1 B H TI%30/1000 12 FE 5 £ T, FHRERIZEEATHER o B B & 28 K& <, SfaOIZERER AN 38V T, 30/1000
THRAKME03mm & 72572, 2B¢H S 1 B H LIAER, HFREBICHATHEHRO B N RE <, RMEAICITEME
ERAICHAR L, 30/1000 THAAE 0.5mm L 7eo7=. 3B HIT 1, 2 BxH & 520, 151000 LA, 5ol chy
KLU, FHEANTE BRSNS BV TRORME 0.3mm & 72577,

HEREORE SZ2HKEOVEMHECHET 2 &, 2BH/ROAEL, ROTIEH, 3EEHOIAE 7257, BB
X ORFEFHMGAAE, 1 B H TIEVFE, 2 B H CriEfmab ik b K& <, 3 B TIEsIRmMBMN Kk b K&
A=Y

3.6.2 THhOKELRDH

Fig.13~Fig.15 |, IEMAFED 7 L F ¥ A MEEM O EES TSI 2 Th oK G mafMma "7, 22T,
FTHORENEE, AROHBEZORENME LR T TH 5. TIUL, FEMHEOSNE T FE RN & 25T TRl
TE LTz, IEMDRHCERERES S O B 23, SR & v A EFICT A58 %1EE Lz, Wi
NOBRIZEBNTH, HMAOHKE & HICTIIEHELTWA.

1 B¥H TIE 10/1000 £ T8 RIS R K & 22> TN D25, 15/1000 LAKE, FERGIRERMIAS R KR E 720, Ff&D
30/1000 CIHEAfS A THRAAE 0.4mm & 72572, 2 Be H CTIIRi& D 30/1000 (22 2 F CTHEMguma ] & 5 5R Sl
DZET/NE VD, WTHOEFMAIZIBN T SRR R E 720, 30/1000 TiX, 51ERTE TR AME 0.4mm
Eleolo. 3EEETIE2 BR A LRERIS, WINOEMAIZIW T HEIRmBMN R L 720, 30/1000 TiE, 5l
U CROAE 0.2mm L7257z, HL, 2B H EBARY, JEMESM I TIUIIE E A EAT T, JEMEmE &
5 RSB D ZE TR E U



WO RCHE 7 L F v X b a 7EEOREMEREI B S 2 FERIITZE

08 3rd array 08
06 2nd array | —#—1/1000 06 —e—1/1000
) Ist array | W 2/1000 z —m-2/1000
g o4 A 17| —a—5/1000 £ o4 —A—5/1000
~ . o —*—17.5/1000 =2 —%—7.5/1000
= @ Measuring Position o0
£ o, —%—10/1000 £ o —3 —%—10/1000
= —o—15/1000 = W —6—15/1000
n —5-20/1000 7 —5-20/1000
0 —A—30/1000 0 —A—30/1000
100 200 300 400 / 100 200 300 400
-0.2 -02
Distance from Compressive End (mm) Distance from Compressive End (mm)
Fig. 13 Horizontal Distribution of Sliding Fig. 14 Horizontal Distribution of Sliding
(First Array) (Second Array)
0.8
—e—1/1000
06 —&—1/1000 —m- 2/1000
- —8-2/1000 ~
£ 0.4 —A—5/1000 N — &—5/1000
Eo —¢17.5/1000 = & ==~ 7.5/1000
=4 A —%—10/1000 I —%—10/1000
5 02 —o—15/1000 g —0— 15/1000
7] —5-20/1000 15 2 —B—20/1000
0 —2—30/1000 -l : . : : —a
100 200 300 4To 200 400 600 800 3071000
-0.2 -2
Distance from Compressive End (mm) Height (mm)
Fig. 15 Horizontal Distribution of Sliding Fig. 16 Vertical Distribution of
(Third Array) Strain at Compressive End

THOKEF A SE T T DL, ROEITRD. THhOKRE SITKEEOEHE TR 5 &, AR
XA LFERE 2BENRDBAEL, IRWTI1EH, 3EBRBDIEE Z2o7-. —J7, T HOKESTMSAIE, 1B
HClE, 15/1000 LLKE, JEMGuEpAINRE <, 2, 3 BeH TIEEKD 30/1000 [ZE D £ T, F3EMmEMAIN KK &V ME

mE7polz.

3.7 EMABREOMEARVT A5

Fig.16 {ZJEARRIEGHBIZ 31T D ENFHI K D EH MOT Ao 27, 77 ZITENMAREO KM AIZB T 5
BERIER 6 D & LENE T OTHOBUEEZ R L TWS. EMAOHEKLE & HICOTHITEAL TWA.
BRHN I CITNE S, OTHRBREL 2o TS, 151000 THEEA S 65mm £ T, 0.5%% #8250
DNFEA L, 30/1000 TIE 1.38% & /e > T 5. £72, 30/1000 (2725 & JHERA S 275mm F THI 0.24% DO & 72
STW5., ZNHOTHORHIKRE WEIE, 2227 Y — FOSREFTNVERAT B EMEIS BRI RE W EE 2
HD. BRIV ORLTZ X 91, 30/1000 £ T2 7 U— OEEHRHEOVE )RR ELZ. Lo
T, WA S 275mm FEEE TIE, 30/1000 ([CB W T2 7 U — MIBEME S o T2t EZ BLA.

4, F&EH
KD E WA 2 B, 3 BER LUV ON 1 [P SR L7285 Bc oW, B oflnw 7 Ly 2
BEFERABRAKIZ X B KN FEER ATV, E OREEMRRIC OWTRET LT-. MEtoORESR, UUTOZ ERH LN E R
277,

(1) EAMDEEE S 30/1000 (IZEDET, 1F&AEMMNTALNRN-T
(2) AKFED72 EFHIL 30/1000 (ZFE D ETRAR Lo 7=, MK TR R SR 7=D1E, KESRERHICLY

BERERRD (RN TIIRI N Z LIk D LEZA BN D.



WO RCHE 7 L F v X b a 7EEOREMEREI B S 2 FERIITZE

(3) REHRERIZIS T DERE O O IKFF M3 H X, Ff&o 30/1000 (28 5 F THEMEMRI, 5IREICENZIUZIE
[IERSEN) ’ﬂtbf:ro D, BEHEO—KMERTEEZLND.

4) ShEESEICEIT S, BRE AT NORKEIL, 4124 0.5mm, 04mm Th-o7-.

) JE ffﬁ{ﬂ”j%% BT DHERA D 275mm T2 OFEI CIISHE T I ONT HARRIZR X <, 30/1000 (ZHBW\WT a2
U— NMIBMEGEL S Zr o TNt E 2 B LD.

X 3

(1) &EFZ, IWARE-/, mibEs, SRR, hEEEGHEZM LT L%y X M LB b2 —{&{L L7z RC
EEEREO RN EAMIFEER (201, £ 2) 7, AARBE SRS PIGHEMENLE, (2003), pp.255-258

(2) FERAE, RAGRERE, HEE, JHALH, <7y X MEPAZNET 2 RC 227 7 +—/L Ot ) R O MR
IR 29, a7 ) — N IPRESGRSCEE, Vol3l, (2009), pp.463-468

(3) fHIMETR, “RCIET L3 ¥ R b a7 BEZISIT K FEDR SHOZNR", AR AR RS AR, (2013),
pp-105-106

(4) Tadaharu Nakachi, “Seismic Performance of Precast Reinforced Concrete Core Wall with Horizontal Tied Rebars at Mid
Height Level of First Story”, i LERFHIFGHEE, (2013), %43 7, pp.181-190

(5) e, “AKFDREFHDDRN RC ET L% v A b3 7EEOREIEMEREICBT 2 FRAITE”, @M LR
JEAiEE, (2015), #5457, pp.100-108

(PR 29 42 3 A 31 H2#)



