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Abstract

This research is mainly aimed to develop a construction system using precast structural
elements considering factors including aesthetic needs associated with seismic intensity in the
northern area of Thailand. The study is composed of 2 parts as

1. Test of precast concrete beam-column subframes under cyclic loading

2. Study of decision making on which type of precast beam-column elements considering
factors affecting construction implementation

The results of the studies can be concluded as follow

Part 1: The tests of precast concrete beam-column subframes under cyclic loading were
conducted to confirm the seismic capacity of the system under future possible earthquake events
in the northern Thailand. The test results show that having intermediate longitudinal bars in the
joint and beam ends possessed the highest capacity. The failure section can be relocated to a
beam section away from the column. This leads to the preferred failure pattern, the so-called
“Strong column-weak beam” mechanism.

Part 2: The study firstly studied affecting factors on decision making on which preferred
precast characteristics and developed questionnaire which then distributed to precast concerned
people. Next, collective information obtained from the questionnaires were systematically analyzed
using the AHP method. The following conclusions can be drawn.

The highest rated effective factors on the decision can be orderly listed below

—_

. Safety on erection process

. Capacity of the joint

. Time of rebar prefabrication

. Complication in rebar prefabrication

. Comfortable casting process

2

3

4

5

©. Fast on-site erection
7. Capacity of joint on loading transfer
8. Flexible erection work

9. Easy on grouting process

10. Easy to control and readjustment

11. Aesthetic



From the factor rating above, safety in construction is the most important factor and the
aesthetic need is the less one. The implement of the rating model shows that the appropriate

connection type of the precast concrete beam-column frame is welding connection type.
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(WHE Report 55, RussianFederation)
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l-outside wall panel,
2- RC column,

3-RC girder,

4-RC bracing slab,
5- RC diaphragm,

G- RC ceiling slab,
7- RC foundation
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(Englekirk. ,2002)
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0 beam unit
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‘;iZ‘U‘LIﬁ 1

Cast-in-place concrete Corrugated steel duct
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U7 2.27 qasiaBuaamdSauuuiianmiealaeis equivalent monolithic systems

(Park. ,2003)
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Precast column
or beam unit ) iy

Dry-pack Ly
Grouted bedding mortar Weni
sleel sleeve. bh L
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L
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Inlet porl—* ~
Note: Beam
reinfarcement Juinting faces
not shown
Elewvation Cross section
(M) Grouted steel sleeves (2) Non-contract lap bar splices
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(Park. ,2003)
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2) NSBDNFDAIYTEUUATHBALTITRARIRIANDI (Pretensioned beam)
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e iuaNsEIUT 2 AeuanslugUii 2.27

34



Parfially debaonded
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2.5 AAAIHIARYS (J,Ductility)
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2.6 NISIRANANABIATAITNLANNSY (Stiffness Degradation)
ANAIINUIY (Stiffness) ﬂ@ﬂiﬂ‘i\‘lﬂ%’?uﬁ'ﬂﬂﬂ\‘iLﬁ@?ﬁﬂ"]‘jZﬁ:Tﬂﬂﬁlﬂﬁ/wﬁmmmﬂﬂﬁuﬁ@ﬂ"[
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2.7 ANSARTUNRIN (Energy Dissipation)

U
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ag 2 38fn n1sAMaMERIIMaITiafia Wi (Equivalent viscous damping ratio, C.g) @11
A15ANEI289 Chopra(1999) WATNITATUIUATIEATIRIUNITAATUNANIUTNNE (Relative
energy dissipation ratio, ) 97nABN19IBS ACI T1.1-01(2001) naRnuntulasanisd (KlEnas
U AW 1988 nA NN 1aAaaLaINN19ANENY89 Chopra(1999) B9N13ATWITE AT
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neFEUAUNEIIANEAE T Fannidudamg A aRenson i Ke, fuane gl
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2.8 NquAHP WNansAnaule
2.8.1 ANN15229 AHP

Mg B3] AHP (Analytic Hierachy Process) gﬂﬁwuﬁﬁufﬂﬂ Thomas L. Saatytud

D

1980 tuilaqiindn(fidmgui] AHP iwngufiniedinu Multile Criteria Decision Making (MCDM) 7
fontunsnangannfigaiunszuaunisdnaulatszifinlasenissing q (Hang-Mo, 1991) waziiiu
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WagustansunungRnussiudu doanniuinmuadamefiifineinn1siieseFoufieum
ANFTAgrauAas T LarRIATIziAMIa289N1TI R RN afla v A I g dndeadunTe

= a1 o o ° o =t Aa A ' s o & |
yaden erlafifidanduarnddygeiigauasidvinasenasnsaasnisufidomiriuagiels
WaNaINHWA? AHP Segaaiiadsednsamidiunisdnaulamdungunionyamzingiy AHP
fradnsziauiunszuauntsfineesnguiiaanisiuadaarrssudazesAlsynauansiimniyin
Wiananladanuaanadosivassmguasduainans unszuaunisdnaulaiiaiaungn
HuAa AHP ifiunszuaunisfiaiuayunisastsrrnfvasnguiiiegaain1sifedeiings
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(Push/Pull)
(Push/Pull)
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RC3 56.68 41.10/40.98 0.73/0.72 BMF BMF
PC1 20.20 36.99/30.09 1.83/1.49 BMF BMF
VNG JS = Joint shear failure CF = Connection failure

BMF = Beam member flexural failure
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