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ABSTRACT In this study, precast concrete (PC) wide girders were developed to secure economic efficiency by reducing the
amount of slab volume resulting from enabling to shorten the span length of slab. A total of three PC wide girder-column joint
specimens were fabricated with different details of reinforcing bars penetrating beams and columns in the joint region. Reversed
cyclic loading tests were then conducted to evaluate structural performance, from which the lateral behavior of all the specimens
were compared in detail. In addition, seismic performance of the proposed PC wide girder-column joints was quantitatively evaluated

based on the acceptance criteria of the ACI 374 report.
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Table 1 Experiment variables

Specimen Variable

6-D13 straight rebars
ALTI 2-D13 hooked rebar at Eﬁ%
the joint inside

ALT2 8-D13 straight rebars 4

6-D13 straight rebars
ALT3 2-D13 hooked rebar at 3
the joint outside —
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(a) Elevation drawing of wide-beam column specimen
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(b) Section A-A’ before casting topping concrete
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(d) Section B-B’ before casting topping concrete
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(f) Section C-C’' before casting topping concrete

Fig. 2 Details of specimens (unit: mm)
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(c) Section A-A’ after casting topping concrete
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(e) Section B-B’ after casting topping concrete
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(g) Section C-C’ after casting topping concrete
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Table 2 Material properties (unit: MPa)

Material Compressive Yield Tensile
strength strength strength
Topping concrete 23.4 - -
Precast concrete 45.5 - -
D10 rebar - 459.0 597.0
D13 rebar - 456.5 618.0
D16 rebar - 448.0 591.4
¢ 15.2 strand - 1,784.5 1,952.4
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Fig. 3 Initial experiment setup
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Fig. 4 Revised experiment setup
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Fig. 5 Lateral load-drift ratio graph of test specimens
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Table 4 Performance evaluation of specimens based on
ACI 374 report 9.1.1

Specimen ALTI1 ALT2 ALT3
+) 0.54 0.38 0.39
0, (%)
) -0.61 -0.43 -0.52
+
(Lllou) (A)) ( ) 2.0
©)
Acceptance criteria | (*) | Accept | Accept | Accept
(Ot = 16,.]) (-) | Accept | Accept | Accept

Table 5 Performance evaluation of specimens based on
ACI 374 report 9.1.2

Specimen ALTI ALT2 ALT3
0 +) 1.49 1.56 1.44
0 O | -143 -1.43 127
+
A ) 1.97
)
Acceptance criteria | (+) | Accept | Accept | Accept
=44 - ccept ccept ccept
(= 2) Accept | Accept | Accep

IBC(international building code)ll A #l| A8} 3185 7H ]
] (0,0, )5 &3 Atz g olth, o] Aol A= A F A
£9 EEEE}?J(prototype)—% EAE R A7) Wi
N O s DA R AFEUR GOl G 2.0 %2
47 3F3ITh. Table 4011*1 LERA vhe} o] BE AEAE=
ACI 374 report 9.1.1 717d o] & 3 &SR] & WH=5st
= 21O % e T
ACI 374 report 9.1.23= 737152k R &) A A A 8h-S w5
7171 Slte], @A & A Hh A ol gt 3 =2 v
(2)7F 7153} Ko e 2 Qo= AA RN EAS
(\) ©18te] gk-& 7FA oF gtthi= 314 o] th. Table 5°1= &l &
Aol e WA 7 s vYehgled, Ava o
HE A A 8] 87]ES ok 21O E VeI
ACI 374 report 9.1.3-2 55731 FH| o] 2 E ZH7}
7P 91H] 3.5 %2 Al WA cycle7HA] F2 S XA 58 BF
shaL QA E sl §l ek g o 2M, *E‘UWH ﬂE ol
UA|2Aksd, Z4/dnle] SH o R 5187|&S AlAekaL ¢
o} ACI 374 report 9.1.3-1-> S 7FH 211] 3.5 %2] Al HA cycle
A SR AAA L] ()0l A Hska( P04
0.754l o]/l of o gHthi= 71 o]t} ACI 374 report 9.1.3-2=
AT FPA L] Aol A AAA ] o q#] AabE A ]
(8)7}10.125 ©17%¢] gk 71 oF ghvhar Al A star Q1) vhA|
o} 0 2 ACI 374 report 9.1.3-32 3G Al oA 2t A%
AE& Adtels P o2, S7PH Y] 23,5 %FE 3.5 %
A 9] AT (K 5 50)0) 271737 (K9] 5 %Xt Z Z1&
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Table 6 Performance evaluation of specimens based on
ACI 374 report 9.1.3-1

Specimen ALT1 ALT2 ALT3
(+) | 230.51 240.40 | 222.27
0 75P]’113X (kN)

(-) | -220.76 | -220.16 | -196.47
(+) | 273.35 | 269.66 | 253.48

Pysy (KN)
(-) | -265.56 | -256.92 | -232.20
Acceptance criteria | () | Accept | Accept | Accept
max — 4 3.5% - ccept ccept ccept
(0.75P,, < Pysy) Accept | Accept | Accep

Table 7 Performance evaluation of specimens based on
ACI 374 report 9.1.3-2

Specimen ALTI ALT2 ALT3
) 0.28 0.28 0.26
Acceptance criteria
(5> 0.125) Accept Accept Accept

Table 8 Performance evaluation of specimens based on
ACI 374 report 9.1.3-3

Specimen ALTI1 ALT2 ALT3
K, 450 (KN/mm) 91.74 33.93 16.64
0.054; (kN/mm) 29.85 30.78 29.98

Acceptance criteria
(K, 550, = 0.05K)

CR

Accept Accept Unaccept

ACI 374 report 9.1.3-3%] 78 BaglE=), o)=
ALT3 A A ] B Atolof 218k A g l?_jg]g] ol &3¢
EVlo]l& Al ol Bl = Q7] Wit o= wetkEith AopA o
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