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F Six high strength concrete squat walls with an aspect ratio of 0.8
F Design parameters:

(1)shear demand(0.5vfc or 0.83Vf'c), (2)rebar strength (420MPa ~ 785MPa),
(3)steel fiber, and (4)dowel bar
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Web Boundary Element Dowel B
; owel Bars
Specimen horizontal steel vertical steel vertical steel confinement
HSC.HS-0.5vF ¢ 10#3 (SD785) 10#3 (SD785)  4#8 (SD685) #3@50mm (SD785) none
UHPFRC-NS-0.5Vf ¢ 10#4 (SD420) 10#4 (SD420) 4#8 (SD685) #3@80 mm(SD785) none
UHPFRC-HS-0 SVﬂ 10#3 (SD785) 10#3 (SD785) 4#8 (SD685) #3@80 mm(SD785) none
HSC-HS-0.83vVF ¢ 14#4 (SD785) 14#4 (SD785)  6#8(SD685)  #3@50mm (SD785) 10#5 (SD785)
l UHPFRC-HS-0 ngﬁ 14#4 (SD785) 14#4 (SD785) 6#8 (SD685) #3@80 mm(SD785) 10#5 (SD785)
UHPFRC.NS-083Vfc 16#5 (SD420) 16#5 (SD420)  6#8(SD685)  #3@80 mm(SD785) none
= T = =
i = = s
o i = =
sonfinement #3@5cm for "HSC-HS-0.5Vf¢"—~ | &= = 2 =
(#3@scm for "UHPFRC-HS-0.5Vfc" = 1 confinement #3@5cm for "HSC-HS-0.83Vfc" . ZZ-
and "UHPFRC-NS-05Vfc"y = = (#3@8cm for "UHPFRC-HS-0.83Vfc" 4
= = and "UHPFRC-NS-0.83Vfc") 2=
— - 5 . — =
I Shear demand: §.5vi‘c % % i Shear demand:$.83vi'c =




Properties of UHPC/UHPFRC

Mix proportions of UHPFRC

Steel
fiber
0.17

Type | Portland Silica  Silica Quartz Water and
cement sand fume powder superplasticizer
UHPFRC 1 0.5 0.18 0.39 0.28
, Tensile Ultimate
fc strength  tensile strain
(MP2) " mpa) (%)
| HSC — HS — 0.5/f'c 166 53 0.02 g
UHPFRC — HS — 0.5\fc 120 7.7 2.44 =/
i - ;
UHPFRC — NS — 0.5vVf'c 125 5.8 2.19 cs
HSC — HS — 0.83/f'c 158 5.2 0.07 é
UHPFRC — HS — 0.83/f¢ 115 82 1.59
UHPFRC — NS — 0.83+/f¢ 121 7.5 2.80
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Test Setup

277

60 |25

110

107

(1) Dial gauge
(2) LVDT
(3) Rotation gauge
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Fallure Modes and Load-Displacement Hysteretic Loops
_:al.lfkt.iwpde_l. — e B S
141810 I R
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i W b Vin/h
O yielding of web verticalsteel  AICI-14-11.5|
® yielding of web horizontal steel (ACI-14-18.10

ielding of boundary elgment steel strut-and-tie model
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Drift (%)
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Failure Modes and Load-Displacement Hysteretic Loops
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Failure Modes and Load-Displacement Hysteretic Loops

UHPFRC-HS-0.83Vf'c
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Crack Development

B Maximum shear crack widths

E Maximum flexural crack widths
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E Maximum crack widths after unloading E Number of cracks

'
| ~
%
WJ M.-.
G-
7 2
n/ o <l "ﬂ, 2 oY ™~
, (] ' u,.n [T .
f\y L ggt
\ ,, N = ”
MR .
S| -
\ \
[ / \ \ \
/ , 4’ A 1
\ |
./M ,/ ' \
——-<it ——d -
{
'ml/ \ ”f 1
/,. N \}
< {n_ &
AN
N ~ o\ ]
S & pk
N =
S
Sui @
=
[==] — =] (= =] (== =
[+ |._ L= - (=] (=] [
.z_ e ¥ T F o«
SHOE.AD JO Jaquin N
ry
o
1l it e~
-.h.,/ //
N\ .
..z "\, /,/
AR /,./ ,/,.,
N
O} ,._f ¥ n
L
Ly
=
53044 -

g

.,3 M ¢
[

ﬁ%::‘. SO0 JO YIPIAL

=]

...J

y—

-._‘} -
o

National Cheng Kung University

i,
3-

i,

& Yoot

1f-=_
ﬂt.-._
- |

m..._

L)



Strength and Stiftness

1ations

B Stiffness var

B Strength envelopes
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£ 0.006

= 0.004
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0.002

0.5% drift
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I Sttt etk S
f' _.ﬂ..._‘.g: \\'\
AN --TaE.
g==--* --%
0 300 600 900 1200 1500
location(mm)
0.5% drift
+HSC-HS-0.83v(f'c)

PEEN

0 300 600 900 1200
location(mm)

1500

1% drift

-0-HSC-HS-0.5v(f'c)
--UHPFRC-HS-0.5v(f'c)
+-UHPFRC-NS-0.5v(f'c)

LA~ T A4

’
# =
,,’ &--?--_:ﬁ_

- BREEE"

600 900 1200

location(mm)

1% drift

1500

+HSC-HS-0.83V(f'c)
+UHPFRC-HS-0.83V(f'c)
#*UHPFRC-NS-0.83v(f'c)

600 900 1200

location(mm)

1500



Shear strain (rad)

train (rad)
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Conclusions (1)

Adding steel fibers in high strength concrete squat shear walls is able to enhance the
shear resistance, which delays/prevents the occurrences of diagonal tension and
compression failure modes and facilitates the flexural-controlled behavior.

Although the addition of fibers in squat shear walls leads to advantageous
earthquake-resistance ability and crack width control ability, it cannot prevent the
shear sliding failure mode as the drift demand increases to more than 2%.

The addition of dowel bars in squat walls can effectively prevent the shear sliding
failure mode even when the shear demand is as large as 0.83+vf’c (MPa).

The use of high strength steel to replace the regular one in RC squat walls can reach
the same good cyclic performance while alleviating the steel congestion.
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Rebar Weight (MN)
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Coupling Beam
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ThER
i 7= R A & Y

SAC i EE !

50/50 10/50 2/50
PGA PGA PGA
EQ EQ EQ
(cm/sec?) (cm/sec?) (cm/sec?)
LA41 578.34 LAO4 478.65 LA23 409.95
LA43 140.67 LAOS5 295.69 LA24 463.76
LA45 141.49 LAOS8 417.49 LA30 972.58
LA47 331.22 LAIll 652.49 LA33 767.26
LA49 312.41 LAI6 568.58 LA34 667.59
LASI 765.65 LAIS 801.44 LA37 697.84
LAS3 680.01 LA20 967.61 LA38 761.31
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o F{EM[@ )% (Equivalent Lateral Force Analysis)
o /<357s=355D,/5D.(FEMA 450 - 2003)

o &L AT% (Modal Response Spectrum
Analysis)

O FfZSiRkEZAMESH - BBREYI0% L ZIRERE
(ASCE/SEI 7-10 - 2010) -
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4L L BFERE <L _ 25 50 ©h BF
A 1HE )1 152 AN T HFHAXZEZN 12
o BUENE (0.2EI~0.9E])
O ﬁ&%ﬁzaﬁﬁ?ﬁ)ﬂzz MBS SRR - el L
B R BT TR
O ﬂ%rt?‘%#%'ﬁ%ﬂﬁfﬁ
O A SE MR U RIR
Member ACI 318 CSAA23.3 NZS 31011
compression wall in 0.70EI, 0.80EI 0.45E]
flexure (uncracked) ’ g ' g
tension wall in flexure (Sllzsl?elé) 0.50EL, 0.25EI,
compression wall axial 1.00EA, l.OOEAg2 0.80EA,
tension wall axial 0.35EA, 0.50EA 2 0.50EA
(inferred) ' £ ' £

Note: NZS 3101 has different recommendations for different limit states.
The values corresponding to the most critical limit state are shown.
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]Ig <071,

P = applied axial compression
f. = specified concrete strength

. = gross cross-sectional area of wall
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alx S5 < =
EiRimEERK - BUHE

0 RASREMHEATEREEREL FAY
''''''' 28810 T/E HBIR0.TEL B 0TEA, - BRE
UZ%O 35E1,#30.35EA, - BT rTHYZ%:Hm RE -

Member ACI 318 CSA A23.3 NZS 31011
compression wall in flexure O'7OEIg 0.80E] 0.45E1
Y (uncracked) ' g g
. . 0.35EI
g
tension wall in flexure (cracked) 0.5 OEIg O.25EIg
compression wall axial 1.00EA, l.OOEAg2 0.80EA,
: : 0.35EA
g 2
tension wall axial (inferred) 0.5 OEAg O.SOEAg

Note: NZS 3101 has different recommendations for different limit states.

The values corresponding to the most critical limit state are shown.
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MR (Zhang B2 Wang - 2000) -

o PREVGEBIERE 2 TESAMBEN A, /IR 0.35(F)

|3u’W =1.2D+1.0E+L
P, = #P,, = #(0.85(0.85,A))
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2 FE U gy sn=4_ BB - iE I g i B
fnftEi= 88 JJaxaT—kM T IRMEB 5 J)E /=
o0 aFAC 318-14 - @EsmERmEETE O -

HZEENBEVn AEARIV(7-10) 258 E

= Acv(acl\/ﬁ + pefy)
Ac AL IME EEE(h/0,) ¥R R TR 2 EME NRE 7 E LY -
Hoh - ®Z =55 - EBREERIEE(wall segment) 2 K& -

&7-3 S A A E { )

Vertical

e V// wall segment
Jf:(MPa). JFe(kgf/em?).

hw/t’w <1.5. 0.25. 0.80. /
Horizontal

1.5 < hw/t’w <2 Lk N 4. e S wall segment

h,/€, = 2. 0.17. 0.53.
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FAFIRIEFREM R E (Sections 18.10.6.2 -
18.10.6.5) - BI;GFHACI318-14Z:%
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