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Effect of Shear Span Ratio on Structural Performance of Precast Reinforced Concrete
Core Walls with Horizontal Tied Rebars

Tadaharu NAKACHI™" and Xiao MA™
*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

shear span ratio on structural performance of precast reinforced concrete core walls 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 Split Bar Yield Maximum Young's Elongation
Specimen Strength Modulus Strength Sine Strength Strength Modulus
(N/mn) C10'Nmd) | (N/mnd) Nmnm) | Vmmd) | (<10°N/mn) (%)
Procast 606 263 275 D10(PC2,PCS2) 397 577 1.85 18.5
D10(PCSS2) 404 576 1.84 17.4
PC2 | Latter >8.7 265 213 Us.1 1368 1491 211 93
Grout 91.7 324 4.85
Precast 60.9 2.98 2.67
PCS2 | Latter 56.5 2.67 2.27
Grout 96.7 3.51 5.64
Precast 67.6 2.96 3.26
PCSS2| Latter 60.6 2.88 3.60
Grout 101.2 3.65 431
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Fig. 2 Loading System Fig. 3 Crack Patterns
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Fig. 4 Load - Deflection Curve

3. EE#ER

3.1 BRRKR

Fig.3 ([ZHRALOOEFUIRILZ 7T, OOENIE, PC2, PCS2 DWW d, EAMAFHZIWT, 2/1000 £ TIZ
H T OOEIUAERER AR TR A2 L7, PCSS2 T, IEAMIIE & $12 2/1000 F TIZ, HABOOEIN R4 L
5/1000 F= TIZHITOUEIN D REBRIA FEIC A Lz, 20k, tHFOOEIUI ESF R OFREY ICER L. £
7=, PC2 TiX 5/1000 % TIZ, PCS2, PCSS2 TIE 2/1000 £ TiZ= v X —EICBIT 5 AMOOEN A AL, &
B L7z, IEEAEEE &, PC2 TIE 5/1000 £ T2, PCSS2 TiX 7.5/1000 £ T2, PCS2 TI& 10/1000 £ T2, %
NENEREREE W Tz o7 U — FOJEEE (HEOOEIN) 3R4E L.

7.5/1000 LARE, PC2 IZRBWTIE, 2 v X —#OHAMOOENOERIZIAE <2<, FOouvEns Loy
T ABTOENOERE, 2o NI O a7 U — NEENRAT, 30/1000 DA 7 VTR0 T Lz,
PCS2 TiE, =y ¥ —EOWTAWIE, J70bb, av 2= EABOOEINOER, OOEIUROILR, 5
%, ay =077 hBXWELa 7 U — NORENA Uz, PCSS2 TiE, EAFHIOE AMOOE RIS
BOWTHAMIEMIENET, £z, av X —HOEAKOUENSERL, MONKE LT LE

3RELEET D L, WTN GBI OEENRD bz, —F, 2y X —Eow AWiEX, PCS2, PCSS2 TH
SEH, PC2 Tldbleinote. 2y X —HIZEBIT 2 AMOOEIFUL, PC2 TiL 51000 £ T, PCS2, PCSS2 Tik
2/1000 £ TIZHAELTEY, PC2 DIMPEVERETa v X —EIZEABOUENAFEL Tz, ZD%, PC2
T a v X —EHOOOENIERIIH T2 H DD, HIL-T-REL/2 -7, —J7, PCS2, PCSS2 TlAkEE N
BlLayZ—Ear 27 ) — OFELAEUT. HAM AU HO/NEWPCS2, PCSS2 Tl PC2 12 H A~ THNE#E
BEOMNIMEL, SEEEEICHIENER LIt E 2 bN5. S HITPCSS2 Tik, PC2, PCS2 L7210, ik
A AW MR & 72 0, wWE 3 AP, RHREUETLE.

3.2 WE-ZEMERF

Fig4 (CffE — 2R % 7”7, £ 72, Table 3 (KM /12 7~ d. PC2 T, e KATEITIENNIIRFZ 351 "T 20/1000
T 114.8kN, BHIHIHZIBNT 15/1000 T 111.5kN Thot-. 1B, BHlE &, F&D 30/1000 DA 7 UAZIB 0



KD 7% X2 H 9 5 RCiEPCa I TEBEIZ B W TR AM RS U eSS IC ] | T 2

o oo a oo g 4000
4000 PC2 (@ a . m)h PCSS2
3500 1 o~ o —e—1/1000
/\ @ Position of Strain Gage —e—1/1000 2. 3000
& 3000 / \ 2/1000 = —=—2/1000
= 2500 7\ —&—5/1000 X 20 —&—5/1000
X 2000 =y —¢17.5/1000 i 2000 ——175/1000
£ 1500 o A —%—10/1000 "5 1500 *=10/1000
£ 1000 | @ SN —o—15/1000 Z 1000 —6-15/1000
h=} N7 > <oy S
Z EA iy | | =i 500 ~5-20/1000
500 —h—4% —A—30/1000 0 —&—30/1000
0
-500 I I I -500 : L L
0 100 200 300 400 0 100 200 300 400
Distance from Compressive End (mm) Distance from Compressive End (mm)
4000 T o] o] o] o] o] . o
N B
TR ———)
3500 1
- @ Position of Strain Gage ——1/1000
< —B-2/1000
” —A—5/1000
X —%—7.5/1000
£ —¥—10/1000
£ ——15/1000
=
7 —8-20/1000
—A—30/1000
_500 L L L
0 100 200 300 400

Distance from Compressive End (mm)

Fig. 5 Strain Distribution of Horizontal Tied Rebars
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Fig. 6 Horizontal Distribution of Sliding at Vertical Joint
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Fig. 7 Horizontal Strain Distribution of Hoop at Precast Column
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Table 3 Horizontal Strength and Strength of Vertical Joint unit(kN)
Horizontal Strength Strength of Vertical Joint
Specimen
Exp. Load Cal. Load Exp./Cal. Shear Force | Shear Strength
PC2 114.8(111.5) 115.7 0.99(0.96) 374.6 415.7
PCS2 191.5(204.0) 199.4 0.96(1.02) 389.3 261.5
PCSS2 224.5(206.0) 266.6 0.84(0.77) 427.4 223.1

Cal. Load of Horizontal Strength Py, : REFERENCES

Pyy=M,/H. H:Height of Loading M,=0.5a,6,g,D+0.5ND(1-N/(bDF.))
Shear Force of Vertical Joint: PyyHw/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  to,Xa,
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PC2 TIIAHIT < & CIERESTOMIEN D, —RHEMET-NIZ72d EE 2 Db,
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EZON5. ZhUE, PCSS2 ODRFERIRFUZE VT, M E 152.5mm TIE, o EMGES 2 ZFA DT ¥ v A b
HEOFENRAS S L Exfin LTV A,

3.6 =mXiA

Table 3 (KM 71 %2759, KM OFFE L, Table 3 (T EBEEOEO T HXEHW-. AL, ZZ Tk
WSEHERR EAVEN S RDOKLZ M & L, EHTXTHERL TWD DL L, EOMOHETHILOT AR O
PN LT/ NS W, TRTEHENSRRSN LT D, EREITHEMEITS L, — S EIER -7 PC2
TIXLITIEWEE 2572 2 &0, BEEmICB T, FEOFm AR TRE LIz IREE & ARFEBRIZBIT 5
ISIPREEIXIZIERI U Ch o2 £ B2 HiLD. ShEESHOTAMIENRO bbb OD, HEFHFIROTHADOK
ENoTZPCS2 LR TITEVMEE e o7z, Ko T, PCS2IZBWTHREERIS, (REITIREE & EBROIGIREIT
IZIERIC CTHoT-EEZBND.
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