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Classification Schemes of Precast Beam-Column Connections
According to Contribution of Deformation Components
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ABSTRACT This study suggested an integrated classification method for generalized characteristics of PC beam-column
connection according to connection details. Quantifying the failure mode of PC-beam column connection and characteristics of
corresponding details, this study suggested to use deformation contribution of each element of beam-column assemblage. According
to the expected failure mode of beam-column connection assemblage, PC beam-column connection can be classified into ‘equivalent
monolithic system’ and ‘jointed system’. In this study, four test specimens were tested for verification of detailed classification
method of PC beam-column connections. Test was carried out with typical beam-column connection test method. Load was applied
at the top of test specimen and end of beams were restrained by hinge. In order to verify the deformation contribution of each test
specimen, 34-LVDTs were mounted on test specimen. According to test results, deformation contribution of each test specimen have
different characteristics. Deformation characteristics of joint and other components which are quantified by test results, equivalent
monolithic system can be classified into two categories. Strong connection have extremely small deformation contribution of joint
and much larger deformation contribution was shown in flexural behavior of beam. The other type of beam-column connection is
ductile connection which allows the larger deformation in joint area compared with strong connection.

Keywords : precast concrete, beam-column connection, contribution of deformation components, classification scheme,
performance evaluation
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Table 1 Classification schemes

Classification schemes of precast beam-column connections

Classification by | Classification by |Qualitative analysis
characteristic of characteristic of of classification
connection behavior| connection details schemes

Equivalent Strong connection
monolithic system | Ductile connection

Limited ductility

Global behavior &
local behavior

Jointed system Hybrid

Rocking

Performance index Testing method

1. Joint shear distortion and
strength
2. Connection rigid rotation

1. Evaluation of deformation
ratio by proposed testing

method
and bar stress .
3. Flastic deformation 2. Performance evaluation
) by ACI 374

4. Inelastic deformation

PC Connection
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Do Not Emulate
Monolithic RC Structure
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Table 2 Specimen properties

Column
Column | Beam | Hoop bar . .
1D Connection method size size of Joint Reinforcing bar Hoop
(mm) (mm) region n, fo P n, Fhy oh S
(MPa) (MPa) (mm)
MON Cast-in-place 350%350 |350%x400 O 12-D22| 508 | 0.038 | DI3 475 | 0.011 50
HFpC| ~ etcommection o ys0 350 1350x400 O |12-D22| 508 | 0.038 | DI3 | 475 | 0.011 | 50
(using through bar)
Wet connection
STR (using steel tube & plate) 350%350 |350x400 x 12-D22| 508 | 0.038 - - - -
Dry connection
HBRD| (using unbonded PT | 350%350 |350x400 O 12-D22| 508 | 0.038 | D13 475 | 0.011 50
strands, mild steel)
Beam f'. (MPa)
D Reinforcing bar Stirrup P ?:;Zl v, oV, V,
i I o |PC D oint | e | KN | GN) | (RN)
8 Y Pt P | My sy 0 member
(MPa) (MPa) (mm)
MON | 8-D16 437 0.012 | D13 | 475 | 0.014 | 100 40.5 0.1 970 824 720
HFPC| 8-D16 437 0.012 | D13 | 475 | 0.014 | 100 40.5 40 0.1 854 726 711
STR | 8-D16 437 0.012 | D13 | 475 | 0.014 | 100 40.5 95.7 0.1 1492 1268 720
HBRD| 12-D16 437 0.018 | D13 | 475 | 0.014 | 100 40.5 - 0.1 970 824 720

JepFnyfr. [yt yield strength column bar, hoop, beam bar, beam stirrup respectively. p, p;, py, py.p, : ratio of column bar, hoop,

upper beam bar and lower beam bar, stirrup respectively. n, n, n,n, :
compressive strength of concrete or steel fiber reinforced concrete. V), :

respectively. f',:
predicted by ACI V, : design shear force in joint

Beam Flexure
H
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. = - .
)
+ 7" »
l @‘ i i @ Colmﬂn Flexure
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Fig. 4 Measured of global and local behavior
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Table 3 Test results

Specimen Loading Py Pmax Pf Ay Af
P direction (kN) (kN) (kN) (%) (%) !
Pos.(+) 110 120 114 1.5 4.25 2.83
MON
Neg(-) 110 127 120 1.7 425 25
Pos.(+) 140 156 135 1.25 7.0 5.6
HFPC
Neg.(-) 139 158 130 1.25 8.0 6.4
STR Pos.(+) 168 192 170 1.75 5.0 2.86
Neg.(-) 176 200 178 1.75 5.0 2.86
Pos.(+) 95.3 110 91.5 3.0 6.0 2.0
HBRD
Neg.(-) 100 117 86.6 3.25 6.0 1.85

P,: yield load, P, : peak load, P;: failure load A,: yield displacement A,: failure displacement, u: ductility(A,/A,)
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Table 4. Contribution of deformation components by tested

Performance index
Joint Connection Components
Classification by Classification by | Joint shear Ricid Beam flexure (f?lolumn
characteristic of characteristic of distortion |Joint strength el o Bar stress | deflection d gxur'e
connection behavior| connection details (%) rotation (%) (%) ¢ (E/C;lon
(V]
Local Local Local Yield Local behavior
behavior Strength behavior strength
. Less than Less than Larger than | Less than
V.+ ~
Equivalent | 0" connection 5% -tV 5% 7y 90% 10%
monolithic system . . Less than . Less than | Less than
o, [ ~
Ductile connection | 5% to 95% 10% fy 20% s,
Limited ductility - - - - -
. . Less than Larger than Less than Less than
J’_
Jointed system Hybrid 5, V.+V,+ 7V, 0% 20% 5%
Rocking - - - - -
& AEEA 0O Yo dHA ik AFHE @7t 308 oz puHElt wd AYFR 7
Ae FAG 5 QYglom, FEpARe 2ol mo T ¢ HTHE Ak T2 G5 oo ueh WH7|o]
Fe frEske 240X g4 AA7F Bel 71Ee] A O FE7E AA ek AoR YRR A AL A
Wol 4FHE 28 4% 5 oitk ool Wk HBRD  @Rh mfetn Qb WAsdel e wels s
AeelA e Aot Ao wdel 98l 0.2%, Fash Zlo® Aok
7159 We] o3l 0.5%7 FuEgon wel 54 e AETE 1o B WgoRo] B RPAE
Foll el 83%, H.o] 7 el sl 16.3%7F EAT A A, ol A HF97E KoM dofd Fatel ¢l
o= ehath 2 ovigth mebd g B MRl Sake
Ay A% B ey RC AT A 2 AF 7] A AAE S Baeka ojel AAEAE 3
o0] 10% ©]ste] Afo]E Kola glom, A= \zpet 7 Qle Aow wdkdnt 2eu "] s
AR FElZ UEh A 7]5 o Mol 58] A el A A ool gho] AAA7E HEe
FUYL FAT = Yolth FEAAF A B B W slof & Best Uk,
o] AA MEr|Re s AAs, 944 A A AdelA e s sl g ME
AT A-ele e sl &g wdge] 7 A7 o] AMjei® AgstnE A A, FA F AAFA 7}
el on, o] EdlE Table 40 2 2AE WP+ Bshal Qs oux] MAbsEe] dist ds Aol Al
2 49 soink Eojof & Row et
6.d & dAlel 2
o] AFME FF pC FHRA UF %Y HAY) o] EF-E 20I4UE AV ALY BHAT
= kS fE PC AEF-C E5F WS ARSI A eH(No. 2013R1A1A2010717) A Lo & 3L o]
ojgldt £ WEVAES BUIEoRA e s AALEH Y T
selstoleh, Wg7lolre Yl WY, 1ol A4 W
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