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## 4270217721 : MAJOR : CIVIL ENGINEERING

KEY WORD: PRECAST BEAM / JOINT / CONTINUITY / FLEXURAL / REDISTRIBUTION
KAMPANAT PETPANEE : FLEXURAL BEHAVIOR AT JOINT OF PRECAST R/C BEAMS.
THESIS ADVISOR : PROF.EKASIT LIMSUWAN, Ph.D., 127 pp. ISBN 974-03-1016-8

This research has emphasized on flexural behavior of joint for continuous precast R/C beams. The
objective is to determine appropriate reinforcement to control strength, ductility, crack and deflection and
to propose a design concept at the joint. Test specimens of rectangular section 0.25 x 0.30 m. and 3.50
m. in length were cast to make continuity by reinforcement and cast-in-situ topping at 0.10 m. thick along
the beams. The test specimens are assigned to have percentage of reinforcement as a major variable
parameter between 0.158 to 1.169 of the balanced condition. Spaces between the joint are fixed at 0.28
m. and the stirrups will be sufficiently provided to prevent shear and bond failure. The test program of 4
specimens are setup at 2 types of testing; first as 2-span continuous beams and the second as
overhanging continuous beams , static concentrated load are used. The test results will be compared
with the analyses by means of strain compatibility method.

Test results by means of the moment - curvature relationships have indicated the strength to
increase with amount of reinforcement while the curvature at failure to decrease. The modulus of rupture
, yield strength , ultimate strength and stiffness before yielding , have shown pretty good agreement with
the ones obtained from the analyses with the maximum difference of 10%. The ductility index for
continuous beam of higher than 3 to form the plastic hinge , thus the reinforcement should not exceed
0.42 of the amount at balanced condition. The minimum reinforcement to control cracks and
redistribution of moment conformed to the ACI 318-99 is determined to 0.18 of the one at balanced
condition. Effective moment of inertia after cracking is found to be 0.38 of the gross cross section.

Design approach for continuity of-the joint , the elastic theory can be employed to determine
positive and negative moments at service. The conventional design standard can be used to consider
the maximum and minimum reinforcement and satisfy with the structural performance. It should be
noticed that horizontal shear and bond must be checked to take care totally by stirrups, the deflection

should be determined the effective moment of inertia to be conformed with the design standard.

Department _ Civil Engineering ___ Student’s Signature

Field of Study _ Civil Engineering _ Advisor’s Signature
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f.gbc? c'
— c¢ (1_ ¢ )
& 3Ke,

Ccl
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_ 260*9.36*10°° * 20* (13.98 - 2.5)° 1- 9.36*107° * (13.98 - 2.50)
0.002 3*1.38* 0.002

= 34057Kg

usegnmaunad W ldsunisleusnanniuantasn (Covering Concrete) aNaxNNIg

(2.5) 1&f

o[ (el

9.36*10°*13.98° (9.36*10°)**13.98° } S O {9.36* 10°*11.48° (9.36%10°)** 11.483}

= 25* 260* ; >
0.002 3*0.002 0.002 3*0.002

= 24808kg
undnang Y C. = Cy+C,, = 34808+ 24808 = 58865ky
usapeang DT = Aj* E * &, =14.73* 2%10° * 0.002 = 58904kg
Tupewd 4. FIIAALNATINTDILINE AANTANAAL T LUNATINT BT A NTVTD A

wenzazili > Coiipl

1%

Tunaud 5. AN UFAUANNTIAIRNZAT N Fatl

Tuusitasanminausdaluaaunaan lFsunislausaainuantlaan fAeaunig

(2.12) $i9fl

_ f gb'c® (g_ ¢c'

M
© & 3 4Kg,

cl

)

_ 260*9.36*10° * 20* 11.48° 2 936" 10°*11.48
0.002 3  4*1.38*0.002
= 255501kg —cm
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Tuuiitasanuiaausadnlunaunaan il ldsunislausnannaniaan fagunig

(2.6) Mail

3 2.4 13 2 14
M. =bf, | 2C_0C | | 20C” g
ez e, 4s, 3e, 4g;

* * 5 * 3 * -5\2 % 4
— 25% 260 2*9.36*10> *13.98 _(9.36 107) 2:I_3_98
3+0.002 2% 0.002

* * o 3 * —512 % 4
3 260{2 9.36*10 °*11.48° (9.36*10°)**11.48 }

3*0.002 4*0.002°
= 274365kg — cm

TuluAiiasann AN e NS Aaganis (2.17) il
M, =T, * (d —c) = 58904* (35.35—13.98) = 1258778kg — cm
fa TumusannzAsn A winiy
M, = 255501+ 274365+ 1258778
=1788644kg — cm

Fatii AN TAIdNINZAIIN RAWINAY

¢, =9.36*10°rad /cm
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NIANUIN . mﬁﬁ’m’;mmquﬁuﬁuészwﬁw‘[uLuuﬁﬁ'umw‘iﬁ'q LAZNITNTZANEEN
Ta L&I‘u[ﬁﬁi’ﬂﬂ AAANNNANITIAFDL

Araee Nhsulatuanimmagatiiy Tuwus Anulse warninszanstn TN LN s sa

YRAIFNRLNNNAZDL BJ-1-17B
i [y
NANIIZULANTIN

Wvinugsn P il 4000 NN. NSUALARIRALNANTIWNGL 0.69 NX. AINAN

n199 (2.26) A IHLINUFAANZ AN SN Fa8IAE Fail

M = == PL = Px
16 32
3 11

cr

M, =-—*4000* 350 - —* 4000* 34
16 32

=0.22*10°kg —cm

ANURANNNLTNIN TN IE AN ENaTeIN19AA (Effective Flexural Rigidity) 289AUATN

¥
o a

zmmiﬁ' (2.27) AU
—<Rl
" 768 E.l

LT 4000* 350°

¢ & 768 0.69%10°"

= 2.27*10kg — cm’®

ANUIIANNN TN TN AN ENaraIn TaaNsatsa IaeldnisFeunnau T Wi
UAFIT I URINTINFAPAUATAYIINNA (Moment of Inertia of The Goss Concrete Section)
sendnuthdnaudndagduasuiindansessie  dewudmtdnaudsagiiAniu 0.9

1 4 o dl | o 90}/ 4
UIBNUUNAANTRE AR mmﬂm
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2.27*10%

= 2.29*10"kg — cnv’
0.99

Ecleff(jt) =

o

o Y y A | = X
AUANTANLANFIINTaLsaRNANNNTN (2.3) MU

 0.22*10°

¢cr = M S 961* 10_6 I’ad /Cm

NaNIzATINADY L‘Vlgﬂ LATN

WinugsN P Wil 11000 NN, NISUALAALAENANTNWINGL 2.36 13, AINAN
¥

ql' o I3 dl 1 o
N199 (2.26) AU INLNUAEN19ZATINTIALFD FI9Td

M o = Sipp 2ipy
16 32

M, = S 11000* 350 - = . 11000* 34
16 32

y

=0.59*10°kg —cm

ANIANNLENINTlsTAnSNaTeIn1gin (Effective Flexural Rigidity) 189AUANN

&
o

@Nﬂﬂiﬁl (2.27)-m9%
_7 PR
M 768 E

7 11000* 350°

¢ 768 2.36*10°"

=1.82*10"kg — cm?’

ANUIIANNNLTNN TN AN TNaraIn Taasatsa TaeldnisFeinnau T Wiy

wesidaaeaiindaullasiia (Moment of Inertia of The Fully Cracked Section) $214719%%iN
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A udsaguazuiindnnsessia aanudmtsnauddagliAniy 2.53 winaeanti

o | e o Ny
ANIasse Al

1.82*10"
Ecla‘f(jt) = W = 719* 109 kg - sz

[ %

o Y = . ~ =
AUANTAYEAN1ZATINNTRLAAANNANNTIN (2.3) MU

=
* 6
¢, = &109 =8.21*10°rad /cm
7.19*10

NANEFIGR

TuiuarauTiNgIdn MI1ANANNLATHAGIGATBNANLETNTITat e IHANKA
maagal  IaeldaNduiusssndn s UANIATIATBAANLETNUAIN1IAIINT
AAlALATANNATIAADAARBINE VN THINUAGIQN  LazANANALEIENIN9ANTAS
o - @ a A el aal = v A >
AUANIATE AYBLNANLETNNTRLAANNLATIZUIALAEAY1HATEAGDAARESNEUI AN TIAY

4940
ANNANNUS U  INUAA U AN NLATY AUB AR NIA NN TR AANAINIIATIN AN

M = (=6%10°¢2 + 2%10°¢,) *10° + 0.61*10°

v
v o Y

ANNIIAINGTY - HAnluudAsaInwiaiunsAalaeng el Asiuseaauen

' - 6

(Shift Value) WiiuArannuanagen wazATuNuAnIINAINHanadauNAWINGL 0.59*10

v
o o

nn-gx. wazaInnIsAIleengEdRANTL 0.61710° An-N. AlaNnITANN

o [ '

1 &
NAUS T TN UEL V’]’J’]Mm‘;‘ﬂ ﬂﬂﬁ\?ﬂ’]?ﬂ?’mﬁﬁ"ﬂﬂﬁiﬂ Lﬂuﬁﬂﬁ

M = (-6*10"&’ +2*10°¢, + 0.61+ 0.59—0.61) * 10°

S
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AINNANINAADLANNIATEAGIAATBINANIATNTITaEFiaNANYINAL 5200 L€

(Micro Strain) wnwAn luaunisdnasle
M, = (-6* 10™*5200% + 2*10° * 5200+ 0.61+ 0.59— 0.61)* 10°

=0.60*10°kg —cm

ANHANRUFILNIN9ANNTAITLANNATEAUDINAN AN NTDEAAUAINITATIN HAN
-8 -5
9p=3*10"¢, +2*10
@, =3* 108*5200+2*10°

=1.76*10"*rad /cm

N15NsEANL g NI NUA NSRS

twinusmn P Aviniwanidsunsessans ndAWNGTL 11000 NN AUNIU
o S e = = @ a D@ .
winussyn P AANWNAL 14000 NN. ANLATEIATEIABLNTALATINANIESNTIsa siafia |y

WAL Asuanalugiln 3.9 aanaunisi (2.23a) AuannIInszanagn Tumussansa fail

P-P

y

~.14000—-11000
11000

=271%

i x100%
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Araee N17uladnanimedauily Twus AR warn1Insanstn T iNWANas s
o , = , = ca v A ¥ o o a ,
RIABLNNAZDL BJ-3-50B (NT08IAAZH TN WA THALIEIAINWININTIB9ARLEY AN

1 0.15*10° AN.-1w.)
NANIZWANSI?

UMINUINN P1 WAL 400 AN. 9AUBNLIINN P2 Wity 325 NN. LASNITUELAD
Uarsautiumingy 0.40 wu. (Mvualitivinussmn P1 uaznisuaudatlansautiu Gy
gruiluguel WednWiimtinusmn p2)

1%

AL THLIUATI I B8 FlaLWedaNNUAENLISINN P2 Aa1naNnIei (2.29) Al

M joint

7 le-z

M =200*325= 0.07*10°kg — cm

AAUUTHINUEAN19ZLANGI NN

M, = 0.15*10° +0.07*10°
=0.22*10°kg —cm

AUIIANNN LT nTesZAnTnaTeanisan (Effective Flexural Rigidity) aan@unnsi

o

(2.30) 6198

_1RL 1BLL 1RLL
* 3El, 3EIl, 16E.l,

_ 325*200° , 325%350* 200°  400* 3507 * 200
¢ 3%¥0.40%*10" 3*040*10"  16*0.40*10"
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= 4.43*10"kg — cm?’

ANUIIANNNLTNN TN AN ENaraIn Taasatsa TaeldnisFeunau T WA

ST UBNTINF AP UATAYIIUNA (Moment of Inertia of The Gross Concrete Section)
1 U o o [~3 dl v % dl 1 dJ 1 v % o [~3

szndnamhfAnAudIagldanstiuiazmifnnsessie  TenudnmiAnAuaIagllans

guRATy 1.22 wnassntindansassa seiule

4.43*10°

E.| s N/ 3.63*10"%kg — cn??

1%

ANLIIANNTAIENIZUANS 19798858 AINANNIIN (2.3) Fail

2 =
* 6
b, = % =6.06*10°rad/cm

NENIzATINUDY LﬂgﬂLﬂ?N

UMtINUIMA-P1 WAL 5573 N, Bannussyn P2 Wiy 5909 Nn. Warn1swau
FtlanaATuEuminny 20,50 NN, (Muua litniEnussn P1 uaznisuaudatlaisautiv
QI v Ce dl al 9/% o
Guswugued e lmidnusn pP2)

A THUET e LB INUIMUNUSINN P2 AannaNnIei (2.29) Al

M j_oint — PZLZ
M = 200* 5909 =1.18*10°kg — cm

AAUUIHINRF ANz ATIN WAL

M, =0.15* 10° +1.18*10°
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=1.33*10°kg — cm

AUIUANN LT NTNUs2AnTnareansan (Effective Flexural Rigidity) Ran@un1ei

o

(2.30) 6i9%d

_1RL 1RLL 1RLL
“ 3El, 3El, 16E.l,

| 5909* 200° " 5909* 350* 200° _ 5573* 350% * 200
©¢ 3%*2050%10° . 3*20.50*10° 16* 20.50* 10"

=1.58*10"°kg - cm?

o [~1 (=1 a a 3 dl 1 v = A

AnsANLdanilsgansaesnsnsassie e ldnisufsauian ey
wesidaaeamiindaullasiie (Moment of Inertia of The Fully Cracked Section) $214719%%N
Fnaudsagilanstiuiagntnsanseasia - asnudmtnsnaudiaglanaiuia

1.36 WaIntNsinNsassa Aqiiule

1.58* 10
E Ieff(jt) = W = 116* 1010 kg — sz

C

[ %

° Y p~ . . X
ANIUANNTANEN1IZATINNIALFD AINANNIN (2.3) MU

M
=
1.33*10° !
s =167 10° =1.14*10"rad/cm

NANNIEFIFA

Uiy P1 winiy 5964 nn. dntinussn P2 WL 6976 An. WATNIITUEY
FotlanaAuEumindy 55.00 wx. (Auualdtiumiinussn P1 uaznisueudalansauiiu

Gusiniugued Waialiivdnusmn p2)
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1%

Al sassaliasaINtuinussyn P2 aAnauniei (2.29) Al

M joint

=RL,
M = 200* 6976 = 1.39* 10°kg — cm
AaTiUlWA AN g9gA WAL

M, =0.15* 10° +1.39*10°
=1.54*10°kg—cm

AUIUANNTaINTUszAnTnareanisnn (Effective Flexural Rigidity) aaN&@un1si

o

(2.30) $i9%d

_1BL 1BRLL 1RLL
' 3El, 3El, 16 E|l,

~6976* 200° n 6976* 350* 200° - 5964 350% * 200
¢ ¥ 3%*5500%*10"  3*55.00%10° 16*55.00* 10

= 7.64*10"kg— cm?

AunnAnuuTanialsrAnsuaresnisfnfisansia TneldnisuRaudienluwusiau
wesidaeswiingauilasdin (Moment of Inertia of The Fully Cracked Section) $21919%%iN
faandnGagldansiuwaswindaiiserde  Genudnutiaeudidaguaetivuiiandu
136 WinrewmiingnTisatsiae (dwinduusinamulasdio dasannutignaulaneiiulally

a dd‘ 2 & G| a a a o o 4‘ [ % :j/ 14
Aanisasnuasnednlddmeziiiuiuugaainiiadududumiig faiuld

7.64*10°

Eclat iy = 136 =5.62*10°kg — cnv’
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o

o Y = | I~ X
ﬂWuQMﬂQ’\NIﬂ\‘l@ﬂ’Wz@]\‘]Q@‘l’lﬁ“ﬂﬁlﬁ]‘ﬂ AINANNNTN (2.3) AN

M
)
* 6
b, = % =2.74*10"rad/cm

3 o al 1
N19NTZANL T NINUANSREFAR

PUNIMANATHNTOABAIIN WIMINLIFINN P1 JAWNAL 5573 NN. ULazanseNni

!
o A I o

v !
Aansansieiulumuigean Wanlinussyn P1 JAWWNAL 5964 NN, AN@NNI9N (2.23b)

ANUIDINNINTZANEEN I LN UE IR EIsR F19Td

P~PR
B=—"—2 x100%
Ry

59645573
5573

=7%

B x100%



MARNUIN A. ﬁ'@gawamswmau

AaatNNNAdaL BJ-1-17B

P(10°kg) Apwpz (MM | Apgen (MM | 60000 (1042) £o.(10ue)
0.60 0.04 0.03 1 1
0.84 0.09 0.07 2 5
1.23 0.25 0.16 3 9
1.87 0.35 0.22 5 11
2.58 0.46 0.29 7 21
3.00 0.51 0:33 8 40
413 0.72 0.45 12 61
5.03 0.84 0,53 14 84
5.91 1.04 0.63 19 106
7.03 1.38 0.82 26 119
8.08 1.77 1.05 34 150
9.05 2.00 1.19 38 164
10.03 2.20 1.28 43 189
11.50 2.65 153 51 214
13.11 3.44 2.06 63 322
14.03 4:30 2.64 80 606
17.49 5.49 3.50 99 370
19.91 6.83 4.52 122 375
22.02 8.01 5.30 134 380
25.12 9.39 6.32 157 386
27.24 10.61 7.24 178 393
29.24 11.83 8.25 197 391
30.01 14.20 9.80 876 406
30.25 1457 10.09 876 404
31.44 21.40 14.63 876 420
31.85 21.89 14.97 876 422
31.85 22.73 15.35 876 422
32.08 24.27 16.66 876 422
32.03 30.30 20.79 876 425
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AR NNAARL BJ-2-26B

P(10°kg) Apigp2 (MM | ALLep.(MM) | £g00,(102e) o (LOs2E)
0.27 0.02 0.02 1 1
0.92 0.04 0.02 2 4
1.26 0.12 0.03 6 12
2.01 0.15 0.04 8 15
2.50 0.18 0.04 9 16
3.25 0.24 0.12 11 28
4.16 0.28 0.15 13 55
5.35 0.42 0.32 21 65
6.35 0.58 0.49 33 81
8.02 0.84 0.71 45 118
10.05 1.36 1.16 61 143
11.45 1.67 1.41 71 163
12.02 1.85 1.52 76 174
13.87 2.32 1.86 89 196
14.51 2.49 1.97 91 205
15.45 2.80 2.20 100 226
17.57 3.70 213 104 234
18.06 3.86 2.63 118 265
19.05 5.57 4.40 149 376
20.84 6.73 o, |7/ 165 820
21.85 7.42 5.62 176 908
24.42 9.14 6.81 205 574
25.02 9.55 7.01 206 518
27.10 10.92 7.99 228 503
29.07 13.05 8.85 251 498
30.09 15.12 9.33 760 500
30.20 15.73 9.54 504 495
30.35 16.45 9.65 476 492
30.60 25.03 12.01 444 457




AIBLNNNAARL BJ-3-50B

P1(10%kg) P2(10°kg) | A pa(Mmm) A o, (NMM) &, (A0us )
2.35 0.00 -0.37 0.73 1
4.82 0.00 -1.20 1.33 1
5.36 0.00 -1.54 1.63 1
7.30 0.00 -2.87 2.59 1
8.81 0.00 -4.05 3.60 1
10.41 0.00 -5.07 4.20 1
11.51 0.00 -5.79 5.10 1
13.08 0.00 -6.80 5.55 2
13.12 0.07 -7.04 5.55 1
13.08 0.12 -6.94 5.56 2
13.17 0.22 -6.86 5.56 2
13.24 0.31 -6.72 6:56 3
13.36 0.51 -6.26 5.56 6
13.62 1.04 -4.54 5.56 37
13.86 1.34 -3.86 5.56 43
15.13 1.74 -1.26 5.56 70
15.56 2.25 -0.06 556 83
16.19 3.15 3.45 5.56 111
16.73 3.96 7.16 5.56 141
17.35 4.95 12.38 5.56 179
17.76 5.60 15.55 5.48 204
17.96 5.90 17.52 5.48 219
18.14 6.11 18.63 5.48 231
18.20 6.21 19.71 548 239
18.24 6.26 20.31 5.48 242
18.02 6.49 37.39 5.48 483
17.88 6.41 39.59 5.48 536
17.98 6.58 44.21 5.48 685
18.00 6.65 52.13 5.48 750




AR NNAARL BJ-4-100B

P1(10%kg) P2(10°kg) | A o (MmmM) A o, (MM) o, (A0us )
0.21 0.00 0.00 0.04 0
0.98 0.00 -0.01 0.20 0
1.56 0.00 -0.02 0.32 0
2.47 0.00 -0.05 0.53 0
3.46 0.00 -0.16 0.79 0
4.37 0.00 -0.29 1.10 0
5.76 0.00 -0.48 1.24 1
6.01 0.22 -0.27 1.24 3
6.04 0.32 -0:42 1.23 2}
6.34 0.68 0.31 1.3 6
6.46 0.88 0.62 4= 9
6.56 1.01 0.84 .28 10
6.89 1.47 1.62 128 9,%)
8.06 2.92 4.26 )23 47
8.62 3.43 5.01 1.23 54
10.02 4.89 7.86 123 76
10.51 5.34 8.84 =23 85
11.52 6.23 10.60 1%23 97
12.73 7.49 13.04 1.23 117
14.59 8.69 15.74 1.23 137
16.47 10.52 20.78 1.23 177
17.00 11.68 25.29 1.23 214
17.51 12.26 27.55 1.23 235
17.84 12.65 28.85 1.23 249
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