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 Background
 Experimental study
—single pier column
—column bent

* Simulation & Comparison

e Summary



Background
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Super-RC Case : AR5
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Research Objective NARLabs

« New RC material: size & material 4
* Geometry: span{ piers{

* Precast construction: qualityf
 Re-centering: damages after EQ‘
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Feasibility for bridge structure? ——

e Equivalent strength capacity
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RC & New RC section it

Given same moment and shear for RC
NEWRC save: size30%, reinforcement 20-25%

Tie bar RC NeW RC
D13@100 Hoop
SD280 D13@100 Tie bar Hoop
SD280 D13@100 D13@100
. Tie bar SD785 SD785
: >~ D13@100 l Tie bar
= I S ©
o »~SD280 o Y D13@100
- v S [ ’ SD785
© g S J
Y Rebar bz 4y Rebar
' | 16-D25 : ~ 12-D25
600 SD420 500 SD685

unit: mm, MPa




Detail of the Specimens

NAR

Specimen
ftem Unit BMRC1 NEWRC1 | NEWRC5 | NEWRCH1 | NEWRCH2 | NEWRCH3
width em 60 50 50 60 60 60
height cm 60 50 50 60 60 60
length em 360 360 360 360 360 360
cover cm 4 4 4 4 4 4
Fe N/mm? 36.7 80.9 | 80.9 94.0 94.0 94.0
fy N/mm? 534 736 736 733 733 733
fyt N/mm? 341 813 341 488 488 488
main bar - 16-D25 | 12-D25 | 12-D25 | 12-D25 | 10-D25 | 4-D25
rein'f:fcr::nen _ 5013 | 4-D13 | 4-D13 | 5-D13 | 5-D13 | 5-D13
\ @10 @10 | @10 @10 @10 @10
axial load tf 136 136 136 136 136 136
aial Joad : 0.1 0.066 | 0.066 | 0.066 | 0.066 | 0.066
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Design drawing of specimens
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Test setup and sensors
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Loading protocol
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TEASPA pushover analysis NAR

(Taiwan Earthquake Assessment of Static Pushover Analysis )
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BMRC1 test result (CIP) .
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NEWRC1 test result (CIP) ~ ™MAF
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NEWRCS test result (CIP)
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NEWRCH1 test result (CIP)
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NEWRCH2 test result (PRE) M4F%

Drift ratio (%)
-2

-10 -8 -6 -4 0 2 4 6 8 10

500 N R E— R I B R
400 — NEWRCH?2
Test result
300 —
Analysis
200 —
z @
§ 100 — . __%
L 0 o S
g 2
& o o —
E 100 ) %
200 — o
-300 — e
NEWRCH2
k ’ B:60cm, f'c:70MPa
0 SD685:10-D25 — 88
SD420:D13@10cm
o0 T T —T T 1 7 o

-360 -288 -216 -144 -72 0 72 144 216 288 360
Lateral displacement (mm)



NEWRCHS3 test result (PRE)
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Displacement ductility >

3 NAR

.................... Ly
. Yielding . Yielding .Ultlmate Displacement
Specimen displacement displacement e
strength (kN) ductility
(mm) (mm)
BMRC1 352 49.8 288 5.8
NEWRC1 287 58.9 324 5.5
NEWRC5 280 62.1 360 5.8
NEWRCH1 397 57.0 252 4.4
NEWRCH2 57.0 252 4.4
NEWRCH3 31.8 216 6.8
- e whe e
ay i i i %:1'2 L1z




Detail of the Specimens

NAR

B & 4] AlAS R A
BMRC1 NEWRC1 NEWRC2 NEWRC3 NEWRC4 NEWRCS5
H#HE cm 60 50 50 50 50 50
R cm 60 50 50 50 50 50
=] cm 360 360 360 360 360 360
(REEE cm a4 4 4 4 4 4
f'cEEHE kgf/cm? 280 700 700 700 700 700
fy 8%5H{EH | kgf/cm? 4200 7000 7000 7000 7000 7000
fyt 5%51{E | kgf/cm? 2800 8000 8000 8000 8000 2800
#it [0 £ §7 - 16-D25 12-D25 12-D25 12-D25 12-D25 12-D25
e (518 57 ] 5-D13 4-D13 4-D13 4-D13 4-D13 4-D13
@10 @10 @20 @30 @10 @10
Al tf 136 136 136 136 272 136
AR - 0.1 0.066 0.066 0.066 0.13 0.066




NEWRC2 test result (CIP)
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NEWRCS3 test result (CIP)

NAR [ abs
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NEWRC4 test result (CIP)
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Benchmark BMC1 column
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+1. B (cm) 325
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3 S Ee % 34 #6
j% 55 e B #3@ 7-10
B8 fe B 1-#3@7-10
b # (tons) 143
a0 5% B #ic #H6
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G5 TR KR S 0.25%
i 55 5 e ( kg/cmz) #3
G 5% AL ksp B (kglem?) 2800
i 859 s v e & (kglem®) 5000
' 655 VE TR 0.25%
AR 5 FUR % A (kg/lem®) 210
P EARES FURS A (kg/lem?) 265




NAR [ abs

Test result of BMC1
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Design parameters
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Item Unit D65 H75
Do cm 65 75
Di cm 0 35
h m 3.25 3.25
f'c kgf/cm2 700 700
fy kgf/cm2 7000 7000
fyt kgf/cm2 4200 4200
Main bar 16-D25 12-D25
Hoop D13@10 D13@10
Mp tf-m 157 159
P tf 140 140
P/ fcAg 0.06 0.06




Design requirement NAR
lateral reinforcement
| A4
o) :O.45]{"’ Ag -1
yh L “7c SD
ch — pS 4 : X (1 - a)
p, =0.12 e 0.5+ 1'2,5P€
fyh ﬁAg
/ 472]_3(1_ al)fyt y o a,
T D,(1-a) f ch 0.2 0.7000
. s 0.4 0.4180
7 _ 2 —n) 0.6 0.2411
3y — 1) 0.8 0.1324




Desig

-

requirement

NAR




_m L
- - — (.
\ \ | o
o’/ lf 5 [
7y O
A\ Q <
W DI [ 6
\ ” _S
) = i
/// //}/ E A
L
,rr N 2 — <
NS " I
! B 2 )
o
" -
N
! O -
[ m—
L —
()

R
4 -2

y/

.’:/

|
-6

-10

o

600
400 —
200 —
-200
-400 —
-600

(N>) 82104

D65 test result




H75 test result

TEASPA
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RC vs. New Rc MAR

Comparison
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Displacement ductility >

3 NAR

.................... [\
Specimen BMC1 D65 H75
A, (%) 1.00 1.75 1.16
A, (%) 5.54 8.00 7.47
p=A, 1A, 5.52 4.58 6.44
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NEWRCF design drawing

NAR
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NAR [ abs

RCF test result
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NEWRCEF test result R
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Summary

e New RC material

—save space and material w
« Experimental test |
— satisfy design code J
» Construction

—no change on seismic hook v
 Performance prediction

~ TEASPA W

NAR(a



New RC stress-strain model

Compressive Stress, f,

: VE‘." concrete
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