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Yuto Yamanoi (2022). Multi-Directional Crack Model for Cementitious Composites in Consideration
of Shear Graveling, Doctoral Dissertation, Yokohama National University
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Yuto Yamanoi and Koichi Maekawa (2022). Disintegration of low and normal strength concrete in
shear localized bands and its constitutive modeling, Engineering Structures, Vol.266, 114593
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SBEETEAE2D0aV)—k

SBRICEAMEPR—AE—ENTLRES— V) — MEIR

7>
4_

& IR FL-2C Shear strain: Yyz (%) | "=

i

Analysis (animation)

v BREIEFETYHICES.

v FEIHRT TEAMERER
v ETRIOEYSICEAMFEE
v (FREEREIVYT)-H)

Experiment | u=4.0mm Analysis | u=4.0mm

m :Major crack paths in the experiment

*Deformation magnification 3 times

Yuto Yamanoi and Koichi Maekawa (2022). Disintegration of low and normal strength concrete in
shear localized bands and its constitutive modeling, Engineering Structures, Vol.266, 114593



SBEETEAE2D0aV)—k

SEICEILAIIL—F{E—a2 D) — IR

Shear strain: y,, (%) TZ_E,
Analysis (animation)

& FEHTHER FL-2M y

v BEMNETIES.

v BEOHAMGE#EEEIZ /NS
M. EEETEEHEEIVD)—
Mz ABT

v 2 EFEIZISEITIEE

Experiment | u=4.0mm Analysis u=4.0mm

m :Major crack paths in the experiment
*Deformation magnification 3 times

Yuto Yamanoi and Koichi Maekawa (2022). Disintegration of low and normal strength concrete in
shear localized bands and its constitutive modeling, Engineering Structures, Vol.266, 114593



BREZzERET . DHHRDYFETIAV I —FDE AKIEGEN

Mg HERETSHE, BHRIIEN(ZEH)

¢ HAMIBHEERLALE: - _ -
Shear strain: y,, (%) T—’»y

> FL-8COiH&E . WHLET ILE s S 15
LT, B, FL-8C Hh I
> (BMEIE8MPa) . - [
» FL-2C & FL-2MTIE, B F1E - — 1.5
ETILELTIEK., 202 THE FL-2C a——" R wpm 1.0
ABRZET (BRIE) DALY, T = I
> BAMZEATSLETOEA , - & 3
47 1 AR R DNARLN =8 (BOFI e
THNIFTRE) oy - 1.0
FL-2M T 1.0
B Safs=sz=l ]
i o
EMETHBIEL, HFIL S —— ‘W
DETIVIEDES) ! I EEmSmam=sma
Py B -1.0

Yuto Yamanoi and Koichi Maekawa (2022). Disintegration of low and normal strength concrete in
shear localized bands and its constitutive modeling, Engineering Structures, Vol.266, 114593



i LAER DML & FRIRIBIE : BYRIMEDELT & RFFICIEERRIE

500mm (10 elements) Forced displacement Experiment Non-transition model Transition model (u = 1.0) z -
2 A-A cross section ! : -
300mm a888 7 y
\ 330mm (9 elements) ses -
915mm (30 elements) o
L
A w
X
3 1%}
3 3
N e
o} o
= :
A S
Bl EDR B! <
300mm g (S
500mm (10 elements) ¥ =
‘ «—7 1 [l Elastic element 1 .
Plain concrete element Reinforced concrete element Elastic element 2 °

Choi, Y., Chao, S.H., 2020. Analysis and design of double-beam coupling beams. ACI Structural Journal 117

120.0 ; o : 120.0
F Factored ACI shear stress , J‘ v j -~ F Factored ACI shear stress
w 800 ; limi[ based o nomina] 1§ C Wi ) - 4] IS RN (RS w 800 : “mil based On nominal . |/
= r design concrete strength A ‘ 2 - design concrete strength
S, 3 #)
5 L oy o i
L _ | uc-) 0.0
8 -40.0 e 1 : a 400 : v
< r v Analysis 2 r & 7 ‘
-80.0 | ‘ % (Non-transition) w 80.0 Formrrmsitpmi L Analys_ls. 2
[ ' : : r . (Transition 1.0)
_1 200 PRI TL SO YR (SO TIAY ETITN AWk M M R i I ‘. N T 0 TV TN ST MO W O N : ‘ :
_1200 PR VLT S DO [ TORU T U VRN CeiS{ DS WESTIN U MNCTT SN SNV VA TR TN [N TN T T THN TN (TR Y R
-120 -8.0 -4.0 0.0 4.0 8.0 12.0
: -120 -8.0 -4.0 0.0 4.0 8.0 12.0
Beam Chord Rotation [% .
(%] Beam Chord Rotation [%)]

Yuto Yamanoi, Takashi Miura, Masoud Soltani, Koichi Maekawa (2021). Multi-directional fixed crack
model extended to masonry structures, Journal of Advanced Concrete Technology, 19(9), 977-987



6ARUVUENTETILDSE, 3SARDAE—HEEBZFERFED REE

SEISEA. BY3FRIILVHTBROBIRICTES

& FEEAEE~NOILREDFULET LRI EEZzlRIRR Ik 31T Ny
Space-averaged constitutive model of . YN C&H 3j5|ﬁ|UU§“*LE

concrete with multi-directional cracks z;lf‘:;c?xfsgi"ate SEHLN. BYIHFROVDUY
1¢t crack coordinate [y %]hﬁ&ﬁﬁ*wwﬂﬁ

system (x1, y1) ‘,"
No crack 225°< 0 <675° x2

TN -

X
x1 coincides with the maximum 9> 67.5° bﬁ
B

principal stress direction. ‘
~\ —
> Proposal masonry model 2 crack coordinate —_
M Od |fy 1st crack coordinate system (x2,y2)  Brick In 2D, two-way cracks at
system (x1, y1) &, > f, and ] cracks Joints and two-way cracks at
No crack %1 225° < 0 <675 [N ey bricks can be considered.

ox = Bf, or =Three-way and three-way

—

o, = Bf, ‘ 012 cracks in 3D.

o F =) o'y ! "
y kB Joint % ® o
cracks \ Joint cracks \\\. o
Lx o 2 Bf; or N Ny

x1 coincides with any of the axes % = Bl _ I
of the global coordinate system ‘ s ""l._t
(=mortal joint directions).

—

Yuto Yamanoi, Takashi Miura, Masoud Soltani, Koichi Maekawa (2021). Multi-directional fixed crack
model extended to masonry structures, Journal of Advanced Concrete Technology, 19(9), 977-987
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Yuto Yamanoi, Takashi Miura, Masoud Soltani, Koichi Maekawa (2021). Multi-directional fixed crack
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Scale of each specimen

Specimen L (mm)  h(mm) Lh  pv''(MPa)
w1 3658 1626 225 0.52
w2 2743 1626 167 0.34
w3 1829 1626 1.12 0.34
*1: Vertical stress
Material property value unit || RC element (brick) Elastic element
Young's modulus MPa 4710 210000
Compressive strength MPa 24.0 -
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Frictional coefficient - 0.50 -
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Yuto Yamanoi, Takashi Miura, Masoud Soltani, Koichi Maekawa (2021). Multi-directional fixed crack
model extended to masonry structures, Journal of Advanced Concrete Technology, 19(9), 977-987
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K.Iwama, Y.Kato, S.Baba, K.Higuchi, K.Maekawa (2021). Accelerated Moisture Transport through Local Weakness
of High-Strength Concrete Exposed to High Temperature, J.of Adv. Concrete Tech., 19(2)
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