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The Study of the Vertical Connection of Precast Concrete Bearing Wall

Used in Residential Buildings Under Pull-Out Load
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Abstract

The purpose of this research was to study the pull-out
behavior and to evaluate the performance of vertical
connection of the precast concrete bearing wall. Two types of
vertical connection of the wall commonly used in construction
were investigated in this study, including dowel connection and
plate connection. Precast wall concrete samples had 1200mm
X 600mm in cross section and 100 mm in thickness. All samples

were reinforced with steel wire mesh of 6mm@100 mm in the

middle of the thickness and 12-mm deformed bar were added
around the edge of the wall to prevent the edge crack. The
12mm deformed bar was used as a vertical connector between
precast walls for these two types of connection, and it would
be used to evaluate the pull-out behavior. The main results
from this test was the relationship between pull-out load and
the displacement measured by LVDT installed at the top of the
connector bar. Investigated parameters were types of
connection and embedded lengths of rebar in concrete used as
a vertical connector. It was found that the maximum pull-out
load increased as the embedded length of rebar was increased.
Furthermore, the results would help designers to better
understand pull-out behavior, failure mode of pull-out, and
suitable embedded length of rebar for the design of vertical of

connection in future.

Keywords: Vertical Connection, Precast concrete wall, Pull-out
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(Cold-draw steel wire) duainiildfivutn 6@150 mm ALATFIY
1.8.1.747-2549 [4] %39 ASTM A185-79

2.2.3 Widniasudedes (Deformed bar)
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3. WANSVIAHBULAZIATIZINE

N15MAEBUNITAY (pull-out test) YasgaToudantisnauUNIA
o & < ° = = . . A a &
#1L393UTUNTIIARIENINNITIATINIELTING (Tension tie) NANTU
Tydeusaszninsdudiuniinouninnaodnse 2 Junsdeiuly

a = v ' o a o & aa
wwIAe Feannisnadeulanuiniineuninnasdusaniiszezila
unneeiuagling Anssunisoeufiuanaeiu FaaunsouanInanis
nedaURazN13IATIEA wondu 2 du Ao nanisvadouveInsaau
YogalioNsanInaunInd1593UL UL Dowel Connection Wagkuy

Plate Connection

3.1 ﬂ?i‘l/lﬂﬁa‘llﬂﬂiﬂ@u‘ﬂ@ﬂf\)‘m%@m@i@LLUU Dowel Connection

waAnssuvansasuiildannsnageunisnouvesyaidouse
WUy Dowel Connection fiszegildlunsundnunnsinsiu Tiuansly
sUft 10 uenanil msnaii 2 18liseandendidndn Tud Aussneu
gean uaznsidousnvesmAniaiuiiusineugega uasdnuuznis
FRileiAnusineugegn

3.1.1 Han5MA@eY Dowel connection fiszerils 5-15 cm

9INPT 2 wargui 10 wuih Tugiausniauduiugseving
usenaufusTernsLAdeuiivesqaLdensa iudaduy (Linear Elastic)

WL INBUNINTUIUT TN 0UEIAAIBAANTITALUY Concrete
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Breakout (3U% 11) h3900UGNEANTDULITIDALMUEITENINNGNLETY
fluABuNIngegailA1Lviniy 9.57, 23.88, 33.46 kN Misveeils 5, 10,
15 cm ANEY
mnisandnumgnIsuanvesreuninfisvezilslaitnn (5 cm -
15 cm) nudsesunnegfisziuaudngegaindlAsaiusvesiladn
a = v =3 @ o a
wSu AoUszanusevay 90 vesszeriluvdnaiuluniinounin uag
F08UANYINLNU TN 35 03M1 BasTUIUTRBUANTINUITN Yy
aenndesiufisnsuluninsgiu AC318 [1] lusesn1s3dauuy

Concrete Breakout 9NNsneuvesnnluaeunin

a a .
M3 2 S19asRYnNanN1sNAdaU Dowel connection

4 LhII0DU mim?iauﬁaﬁ
k) seezily e
. . NG UIINOUGIEN SULUUMTIUR
A79E19 (cm)
(kN) (mm)
DW-5 5 9.57 0.72 Concrete
Breakout
Failure
DW-10 10 23.88 1.49 Concrete
Breakout
Failure
DW-15 15 33.46 1.64 Concrete
Breakout
Failure
DW-20 20 51.51 5.66 Bond Failure
DW-30 30 57.85 12.7 Steel Failure
70
L —DWScm
= - W
DW 30 em DWW 10 cm
Z w0
f DW 20 cm
=) - ~=DW 15 cm
S 30 X

——DW 20 em

~—DW 30 em

10 DW 10 cm
 pWsem
0 - .

T

0 2 4 6 8 10 12 14

Displacement (mm)

JUN 10 ANdUUSTENILTIneUiUTEEEN1SIAGRUAIYDIR

Weusauu Dowel connection Yewnszevile

31]17; 11 n153URU®Y Dowel connection 4 5-15cm

3.1.2 gansnaaau Dowel connection Aiszezils 20 cm

a a ' | = PR VNS '
NA5197 2 wagsUN 12 wudnlugiasniaudunussening

U

wssneuiuIzEzNIAdeuNvesgaosadudady wazllofiuus
00UNINVUIUTIUTINOUFIARLLAANTITAWUY Bond Failure (U7
12) lngindniaiuazgnoouesnii usinougegavsewsidamilen

' I3

seynawianiuaeunInaunsasulatiawviniy 51.51 kN

a

fiszezila 20 cm HRSIFIUNIULTIDBUNINTY Badamaliiiin
msEauilervesuaniasuiunsunInuinTuniy widddiieswanay
Basundniumeuninlile sxviliAndnvarn1sivhvesgadiouse
a £ g < a4 & a wa «

Winduidusuuwmangaeenainaeunsn dudun1sidiuuy “Bond

Failure” Aussdiainizseningreundnuasianasuaiuisamlaain

L@NaN5D1984 [7], [8)

Al

3U# 12 M3URves Dowel connection Hs 20 cm

3.1.3 HaMIMAgayU Dowel connection Miszegila 30 cm
A A ' ' = v w ¢ '
M15°99 2 Uargun 13 wud Tugnusniianuduiusseninus
aeufuszegn1smdouiivesgaiiounailudadu uazidlofiuusineu
nnfuaudisrgegeardungnsiviveadeusswuunsundingn
W31 “ Steel Failure in Tension” fauanslugudl 13 Ausadnmile?

synsvaniuasunIanlasuviniu 57.85 kN

STR23-5



A N15UsEYNIVINTAANITTUIESWAIVIR ATIN 25

L&NCLCE 25°

risUsyUEISIASNSsUTESIHENG Ador 25

Fuit 15-17 nsngeu 2563 2.9aY3

The 25 National Convention on Civil Engineering

July 15-17, 2020, Chonburi, THAILAND

F—_

3U# 13 M53URves Dowel connection szexls 30 cm

a a .
M99 3 518aLLRYANANIINAADU Plate connection

- Jeey L59n8U iAo
. %‘ Ha NG filussou | JUuuumsitR
9819
(cm) (kN) g%an (mm)
PW-15 15 37.69 2.88 Concrete
Breakout Failure
PW-20 20 42.43 2.62 Concrete
Breakout Failure
PW-30 30 56.85 4.8 Steel failure
PW-40 40 56.85 4.6 Steel failure

32 mtmﬁmaUﬁ?inauﬂz/aag@zﬂz‘f’am'azzvu Plate connection
swaziuanaiildainnismaasunisnouvesgaidouseuuy
Plate connection #iszezilslunsuninuandnaiu louandugui 14
TnouanslhiiuiongAnssuveansaey wenanid msedt 3 Wims
agUAusIneugIan uaznstadousiveamdniasudmivliiugn
\Heudefiduseneugegn wardnuurnsitiileinusineugsgnues

B '
ALYBUAD

PW 40 cm

PW 30 cm

——PW 15 cm

PW 20 cm
- —PW 20 em
PW1Scm

Load (kN)

——PW 30 em

——Pw 40 cm

0 2 4 6 8 10 12 14

Displacement (mm)

JUN 14 enuduiusserinusineuiusseznsindeuiivesyn

Wwousie Tunnszesils

3.2.1 HAN1SVAADY Plate connection sveigila 15-20 cm
NATNA 3 uazgui 14 wudn lugrusndanuduiussening
LYY B A B & Ay =

wssnauiuiuszeznIsindounvesgaiteNAlduTudy Ll83nus

= E oA 1 a = q' ' 2 o =
nounyadeNsedAustliiiuwsdamiisrseniraniniuaeunin
WiasiuussneunnTuasiiansiviiduiuy “Concrete Breakout”
Aawandlugui 15 laeAussnougeanilasuminiu 37.69 uay 42.43
kN 7isgegila 15 uag 20 cm auddu dnuaenisivhvesnaunInag
Vinsesumnasuniaiisziuaudngsgalndifssivsyesilaniniasy
(Usznnauoray 90 vasszerily) Ingvinyuiussunuyssunm 35 a9
fenfanainuun Fednvagsesunnadneduninulugadeudewuy
Dowel Connection k#vu1AANNNTNTBEUANTIUANEE9aAT VLN
e lnefenunieirfussezisvesnanuundsisassiiilsly

=]
ABUNIA

3UN 15 M73URves Plate connection szezila 15-20 cm

3.2.2 NaN1IMAERY Plate connection fissezila 30-40 cm
= a ' | = v o g '

310157297 3 U7 14 nudlugarsusniinuduiusseninans
oeufusvezn1sindeuiivesyaliousaidudadu Welliuusinauuin
JungAnssunisaeusnlunuuliiBadusunseiandniaiuinns
210 Fudun1s3URuuy “ Steel Failure in Tension” AUIINBUEEA
Ie5uwindu 56.85 uay 56.85 kN #iszazils 30 wag 40 cm aud1AU
v a a a & & = ' =
dvniansanfissesilel 30-40cm 4 giuingnienseasiisyey
Hannifissnesionsfiuniuusinsuy winginssunisiafvonndn
suAsudadu lngludunmiiumiouildsulugmiounswuy
Dowel Connection Fuiiuinudndnoanegiwn (Ductile) Lilasan
wiiniasuminliruaudeugannnisdennazdudiieg 195,

= a
WNAAULYTE

LY
4. #5UNan1539Y
uAdeiildunmsAnwingAnssunisnevaussnieliuseneu

a = ' a o N o @ aa
UsLamqmL‘uamaluumm‘uaawuqﬂauﬂimamagﬂwmwzﬁwaq
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