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Experimental Study on Shear Strength for Reinforced Concrete Column

with a Wing Wall on Either One Side
(Part4 Proposal of Shear Evaluation Formula)

Hironori MIYAGI*!, Yutaka MATSUMOTO*2

Abstract
This study investigates the shear strength of reinforced concrete columns with a single-sided wing wall—a structural

aspect that is yet to be completely understood. In Part 4, a design formula for shear strength is proposed. Initially, the
study assesses the accuracy of current shear strength evaluation formula for RC columns with a wing wall on one side
by comparing the experimental outcomes with calculated results and considering tensile bars in both positive and

negative directions. Additionally, the study also explores the validity applicability of the replacement section method.
This method evaluates shear strength of a column with a wing wall on one side by substituting it with an equivalent

rectangular section.
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Table 1 Experimental results

Wing Wall Qexp (kN) Failure mechanism
Specimens

Hori.reinf. | Positive(+) | Negative(—) Positive(+) Negative(—)
CW-W1D-1.0-0.1 D6@100 166.7 234.6 compression(flexure) compression(shear)
CW-W1D-1.5-0.1 D6@60 219.9 247.7 compression(shear) compression(shear)
CW-W1D-2.0-0.1 D6@50 173.3 251.9 compression(flexure) compression(shear)
CW-W1D-1.0-0.2 D6@100 182.3 271.5 compression(shear) | shear failure of column
CW-W1D-1.5-0.2 D6@60 200.5 242.6 compression(flexure) compression(shear)
CW-W1D-2.0-0.2 D6@50 194.8 236.5 compression(flexure) | shear failure of column
CW-W1D-1.0-0.3 D6@100 200.1 280.1 compression(flexure) | shear failure of column
CW-W1D-1.5-0.3 D6@60 232.8 281.4 compression(shear) | shear failure of column
CW-W1D-2.0-0.3 D6@50 194.9 299.8 compression(flexure) | shear failure of column

Table 2 Concrete material test results R

Positive(;) S o Ih—i Bgtive(—)

Specimens o.(MPa) £0(%) Ec(GPa) N_ N v oz
CW-W1D-1.0-0.1 28.4 0.25 26.9 250 250
CW-W1D-1.5:0.1 29.3 0.25 26.3 —
CW-W1D-2.0-0.1 28.0 0.25 25.7 f—_fj _-}'::' S
CW-W1D-1.0-0.2 28.5 0.20 275 Vo= L ﬂ_
CW-W1D-1.5-0.2 28.1 0.22 27.7 1-D13 ./4'D1%o
CW-W1D-2.0-0.2 30.1 0.27 205 DG@“?O\;. 'E§

Hori.reinf.—] N D6@100
CW-W1D-1.0-0.3 27.0 0.22 28.4 PR L T
CW-W1D-1.5-0.3 26.5 0.22 25.2 ;; 3=
CW-W1D-2.0-0.3 27.3 0.23 26.0 e
325 250 250 175

oc,e0'stress and strain of concrete at peak point 1000

Ec:Young’s modulus of concrete . .
Fig.1 Specimen
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Table 3 Steel material test results

0.1,0.3 series 0.2 series
Diameter
soy(MPa) Es(GPa) sou(MPa) soy(MPa) Es(GPa) sou(MPa)
D6 432.3 189.7 543.5 405 188.8 489.4
D13 357.1 200.5 500.3 390 178.8 549.9
D16 349.8 183.9 492.4 355 188.6 461.6

s0y - Yield strength of steel Es : Young’s modulus of steel

sou - Tensile strength of steel
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Fig.2 Splitting method
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Fig. 4 Negative loading tensile steel
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Fig.7 Relationship between experimental and calculated result (Negative)

LT3 o T, AhEERER 2 AR O ARG I E 072 Ha8 0, EBRIEIESWTEY, HoREHaease LIzhaics
WTIE, SHICERMICESE, BAMMMOZRE L RATHD ZENnhoTz.

Llb& v, EBMXOEMINTINTIE, MBI O 4 285 &4, o ARG RN ST 2@, F72b
B, HO®AMMRHBEICEDRWVIEEIE, TRANCFE L7z, Ak nTid, @) kB X6 LI Z M ORI & 72
LT ENTMoT.

4.2 EMEEEREER

8BLIUMI X, ERBICAMNOERER L, SEMiEEERBERICLIFFE/RLEZEBELZLOTHD. 2ok,
X AR ) e (SEBR A/ FHRLE) Ol R L OEEE 2R Lz, £/, SMBEEBEHRKIZBV T, EEHR) nin X, mean
Xk a5tHEME20, OTr ey L7

Z O S LD K DT, SRR E R E T KD EM OEEF) min 3, mean 22 X A F e O SEBIME IR, £ % 0. 96,
0.87 T, ZEMEHIL0.09, 0.08 L72o72. min XOFEMERIL, EBRERICHSRTETFREVEBRELRSH SO0, Mk
B ZIE 2 TV D 2 EMRM D, mean ROFHREMGRIT, EBHER LV REL 2D, BERAUOFEME 72> TWDZ ERNND.
—J5, AMNS0 nin X, mean Dt S L DB, & 4 1.10, 0.96 T, ZEMEEIL0.08, 0.08 & 72572, min 2D EERS
Y, EBRERICHESRTUNSLK Y, RO L > TWD 2 ENGnD. mean NOFHERERIT, HFTEBRERL K
&0, BROFTAME 72> TWDZ LRGN 5.

PIbEX Y, ARTHRELUSMBEEERRERT, FMBEMIECHOEAERNL I bDLEZLNS.

400 400
_ 300 ~ 300 |
" 2 "L 5
S C ) L
8, r O 8 o
g 200[- o% & 200 -
100 - ave. | c.o.v. 100 _— ave. | C.0.V.
N [J: min | 0.96 0.09 C [J: min |1.10 | 0.08
- OZ mean 0.87 0.08 = OZ mean 0.96 | 0.08
0||||||||||||||||||| O_|||||||||||||||||||
0 100 200 300 400 0 100 200 300 400
Caluculated Result (kN) Caluculated Result (kN)
Fig.8 Relationship between experimental Fig.9 Relationship between experimental

and calculated result (Positive) and calculated result (Negative)



FelahBE AT R CRE & 58 AT 1 24T 12 B9 % B2 — 69—

5. £&8®

AT, R HEE RO AW FEA O — Dak A & LT, A uiBERHRE I AT RE 7e GBS R E fash BE DR &, 45

BhsgEXO@EAEORIEETT> 7. BONLHETH D2, ARFHCLVELNERE E L O TLUTITRT.

(1) HEIBEMRITB T, EMDTHE, #WEMGOSHREE, HoTAWERGE» LT 28546, 554180 A1t
T DFHMEI, 1.07, 0.94 Lo 7=. EO gAY, HTARRMOMICIERS OO, BRFIEZRMEHE L LT
LT WD,

(2) SEBMZICENT, BMADTIE, o 1BEREZAME LB, CANRERTGRELZET 2548, BLOE0 585500
T OFHMEIE, L4 BIOL27 EkroTz. —F, HOEREMHEADE LIZGEICBWT, MAkROFHMIZ, 1.34
BLO1L19 o Te. Lind- T, #EERNZ, HEORAWHMBRGEICEDHED, EREIE S\, FEO2ER
ERE LIEHAICRBVTE, SOIREREIGESE, TAMMAOZBEELSIRATWDZ ER3nnoTz.

(3) SEmEEEEHUC BV T, EMAB L AN TIE, BIER) nin X, mean TR Dl /1L O I, 0.96, 0.87
BLUI.10, 0.96 &7 o7z, min ROFEIL, B FRRAOMEIZITRD2 0D, MRERELLZ TND I R0 5.
XoT, RELHMEEEERRERT, FHBEMECTIEAERD D bDEEX LS.

E i
ARFIENZ BN T, AEKTERFZZEZIAED 2022 FREEAREMICE UCEMLUE Lz, 2020 5 (AR) KA LBk
& DO —HB (WFFEREH AAE), JSPS BHfFEr 22K14368 OBk &2 % 1F 7= b O T, (FEREH AE) - IR L THEEE
L%

SEXH

(1) BAEEYS  RAAREKSFFAERE BER 1 8Mm=a 27 U — MNEEEY, pp. 110-112, 2015

(2) PAREERS 1 2016 FREAME L ERA ML S, 2016 4L A ARGBLEZS (UM) REER BERESYE
¥k, pp. 35-38, 2016.8

(3)  HEEWM ORETEBIRELT AL UEM S BARAE S B 212020 IR BEEEY O G BILR B AT SR VMRS 2, A WkoE Ik A
4, pp.685-688, 2020.11

(4) BARBEPE a7 U — MM OBEERFHm OB & fFk, pp219-222, 2019.9

(G) AE, LFE—, FFOR, ST BT & RCHEOKRE AT A FEMICBE T 2858 (2o 1), ARKTEKR
A 5 45 %, pp. 61-68, 2023

(6) IAARE LFEE—, SO, EIREGR  FEREEA X RCAEO® AW IOV T OERIZE, a7 Y — N TAE4E
Wi CEE, Vol. 45, No.2, pp.463-468, 2023

(T) B, Ikl BRE—, B AR, BT, BRI R FrRIshEE S & RC O R A Wi ) 32 B3 5 FEBRAUIFZE
(2D 1), AARBRE LS IUNIGRFFERE 5 62 75, pp353-356, 2023





