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Evaluation on the Behaviors of Precast Concrete Beam-Column
Connections for Apartments

Hyung-Soo Songl) and Sung-Yong Yu
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precast concrete beam-column connectors were considered to develop a modified model which was adapted to domestic construction
conditions from the DDC(dywidag ductile connection) of Germany. Special H-shape steel hardware was used to decrease the width
of column and beams for the construction of external frames in apartments. It was found that the DDC had high joint strength and
ductility, however failed in inclined shear crackings in the columns. The modified one showed better behaviors in tests because they
did not show critical column crackings at failure. The test result of modified one with grouting was compared to that of the one without
grouting within the duct. The one with grouting showed higher strength and ductility in failure than that without grouting.
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Fig. 2 Photograph of transfer block

Table 1 Properties of test specimens (unit: mm)
Specimen Connecting bar Column | Beam
Upper : 2-E32
PCC 1 Lower : 2-E3 762 x 500250 x 700
pec o | Vpper: Z-ductile rod 762 x 500|250 x 700
Lower : 2-ductile rod
Upper : 2-E32
PCC 3 Lower : 2-E32 762 % 500|250 x 700
Upper : 4-D32
PCC 4 Lower : 4-D32 762 x 500|250 x 700
Upper : 4-D32(grouting)
P 762 250
cc3 Lower : 4-D32(grouting) x 500 * 700
Upper, Lower : 4-D32
2
pcc s Post-tension strand(8-12.7 mm) 7625001250 %700
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Table 2 Mechanical properties of material

T ———— | Area (mm’) [Yield strength (MPa)
Reinforcing bar(D32) 794.2 400
Thread bar(E32) 804.0 823
Ductile rod 1,154.0 400
Bolt(A490) 1,139.0 877

Low relaxation 7-wire

strand(12.7 mm) 98.7 1,890
Transfer block - 490

Table 3 Compressive strength test result

Specimen Compressive strength(MPa)
PCC 1 37.7
PCC 2 36.0
PCC 3 354
PCC 4 37.1
PCC 5 36.3
PCC 6 355

# Average of 9 tests

2.3 4E YUY

A A3 A5 43 100mme) 4RE A
g3te] IAUYS FEskYL, o) F GRE Fig 9o
A9 2 @R EE A3 wagg =

& S

7
=

7 A9 8o
=

AXST e vhekmel mne e HASAATA 20

e FrAdEEE ol&std FdolES Fddl elsto] wt
ol IGA T st sk WAL Fig. 103 22 ¥

%Xﬂ‘ﬂﬁc}&]—‘?ﬁ Z7HE R (E A1 5] ¥l &, story
drift ratio)s A WA 5 0.1%E 32 = °o|F 0.1%
ojFoll= F7H 9w

# Z7MIF 2, S8 7 1.0%
Z 0.5%% F7A719 36 o]E wirtx] Adsge
o, ztzhe] SEelele 3 Abel g wE Astetsiet.

31 o sa 8

A¥ Az et 7+ AgAe aE

Table 4 Mix proportion

Fig. 9 Photograph of test setup

Positive
——

Story drift ratio (%)
bbb b b AN Lo - wmwoa W ao®

Loading cycle
Fig. 10 Loading pattern

Figs. 11~165} 2t} PCC 1 AlgA9] x7|aEL

7159 AAaR £7 A (direct shear crack)
ZH918] 0.4%FE] 23T PCC 1 A& A9

ol stE2

271 211] 2.0%(591.8 kN)ollA] A slgio
, HEa3 ¥

< Fig. 179149 Zo] B-7]5 3%

FAYES JHJMH dojvls RS B A
& 5} ZAgES 2334+ PCC 1 /\]
H HIS o 37} YT ZFEoZur ARG,
H $1u] 2] —7}011 0 BdE e HFo|

oq SPAZY ERuag o) =]

= 7A 2 BadEd. oy g SRR QJstd=
238a AAE AEAE HAEFo] WA vERRA
o} JM Jo] Fig. 17014 Hiznle} o] A3 E §

AJ 8o, JM HAYESS F2dd ZAoz HAaE.
DDC Al28E& FY e o HE IR A7|2 HEA
2 AlEAE S 0.5%FE 2] s
25 AGEE oA £4 APATF o] T3
7 LE o] Fote] wel Bo] A -3 Ak

o, ot I
s 9}
0
:J lo
L HE
r\o
Fk

Y

o::OlN'nQL_QH_EﬁL'ﬁ_,‘r\o

r_O,Lr\l

i i Unit ’
Specified concrete Maximum size of Slump Sa Ww/C n,l mass (kg/m)
strength coarse aggregate (mm) %) %) Water | Cement Fine Coarse Super
(mm) ’ > (W) © aggregate(S) | aggregate(G) | plasticizer(SP)
Precast concrete
40. 41. 2 469 724 1,079 4.69
(35 MPa) 25 80 0.0 5 128 0
Cast-in-place concrete
40. . 385 736 -
(27 MPa) 25 80 0.5 46.0 134 1,144
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Fig. 11 Load-displacement curves for PCC 1
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Fig. 12 Load-displacement curves for PCC 2
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Fig. 13 Load-displacement curves for PCC 3
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Fig. 14 Load-displacement curves for PCC 4
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Fig. 15 Load-displacement curves for PCC 5
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Fig. 16 Load-displacement curves for PCC 6
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Table 6 Comparison ratio of accumulated energy dissipation

Story drift | o 1| pec 2| poc 3| pec 4| pec s5|pec 6
ratio(%o)
T.0 100 | 0.76 | 0.63 | 0.73 | 0.74 | 0.69
2.0 1.00 | 0.75 | 063 | 0.70 | 0.62 | 0.85
30 100 | 0.75 | 059 | 060 | 0.50 | 0.81
40 100 | 086 | 0.71 | 071 | 051 | 084

200

150

Energy I)issipation(l()3 kN-mm)

50

Story Drift Ratio(%)

Fig. 24 Comparison of accumulated energy dissipation
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Fig. 25 Strain of joint strip for PCC 1
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Fig. 28 Strain of joint strip for PCC 4
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