TLEx vy XA bET X

TARPLIE No. 544,V -32, 155-165, 1996.8

fERHWENT—TILR

PCIRVDHEHIFERS S UHMEREICET M

BEAF R SE Y - DR

'ERBE I BEREHRER
'ESR I EBRE®R (B)
*Ph.D.

‘ERB IH EBER )

- MATUPAYONT Songkiat® -

TEMRETSH
BEAFEARLAFZEIAR (TI107 BEAREE-5-30)
International Institute of Technology, Thammasat University,Thailand

B E - ARE-HEER (T182 FAHREE2-19-1)

EILEE.
(7338 #HERBEMEH T RAMHELS)

AFEE, L FrAbETAT PRV — TAPCROBITHIR A ERE UBATE I S

PILEZbDTHS. BMBORKEREERS, FLF XA LS A Y

FEESTE5E, BB

ERERALAZBELERALZVES THREOMITHRICAEZHERROA ZWVWE &, BAERIEI

EGHAERE L TRGIA T2V OREN R HIERIREZ R LS, ‘
HEEB T LIV BHOERELBREERIXBIIUESNSZIEEFHL PR o2
2ANVEFBEIVICOBER L TCEZOMITHR % EROICHS ML 7.

51z,

Key Words :

1. ZFC®HIZ

HEIVZ) - MEBEYOEZ LB, BHAK
BIXUEE#HOMENFThTWE, DX RE
B2 AEERRELT, Ar—T AR FTL R}
VAbraryzy—»+ (LFPC), 7L¥Fx A b
T )= ERBTFONRDE, N —-TAKP CiE,
VA&7 - MEAKEERTALEN 2V
ZEH, WILEENETHEIENTE, &H127
—~TVOBRERELPRYBINTRTH2E0F 8%
FLTwS. —F, 7v¥yRbarsr)— MEE
WiEar sy — b Z AV PR TERBBOREY
— FCTRETXLZI LIS, BREDIYZY—1
PHEETED LD THOEMS, RBICBII 24
DL TEXTEETH L. s o0l ERRE
HMAEDLEBLIEILE T, MEORS 24D LT
WEDPTEEE 25, FIZIE, 7LEFY A L7
rERAWENSY—TVPC (LFPEPC) HE
Wig, ETRZFMEUA, F—-TMES 2 TH
KRBT LILEF W2y VPCHT
LE¥E v AT A0 PeFET -7 2HBML TH
mibT 5 EFTMEEL 2D, TLIF XA MET XY
PR T —TANERAEDELP CHERIX, BIMC
BOWTWL OO LTHANH S5, bBETIRTE
HMIEEILLS, BEBFREREAAFBEILL TS

155

av ) — MERERIZHE
=)

externally prestressed concrete, precast segment, external cable, confined concrete

NEHREHBEECERFINEEBYHLIFETHMD T
DTVEFXYAIMTXAYNEWNERT -7V ER
WA PEPCHERE 2 5.

—BRICHT ER T 24y - TV ok, St
=T NVERBRRTAFICI ) - VOEEIZE -
THRTDVRBHTH S L EBEOHEIC L > TH

HENTWEY, BRMEITHTIr—T L E LT
PEPCOBEILE, ERhLAEMIFTEES L2V
72, LAY POBEFEIZE o TR, EREH

FERHLZIBITEONTY T LVPCHEHMLINES
W 2 BERERIC LI EFEZONS, AT
Eor) ZHBEECPEPCHEE»EAL TV
7201CiE, PEPCHKIDI2BEOUUILET
brrEZONDL, FIZIE, PEPCR2T—AVE
BREOL ) ARG EHEEYICHEB LIRS, BEN
WKLY NPERT S, Z0%HE, HIOHE
IEEYORBEEERT 5 7:0, Hiid+o2mh
CEDLHIBEOEREILELEIND. 5T,
—#DODRCRPPCHIII, PEPC2HMUMNLIE
EPICHETELPIRELGRELL>TL A, P
EPCHED:SZBIEHIIBVTABNIZERL
TWL72HiZiE, LCR</-L S 2 ES 2Bk L
Tﬁ(Z%ﬁ%% L»L%A25, PEPCHM®
EREICEBLA-MEROLFERD LLAENICE
w(éﬂ&htﬁbnfw&m.



AHETE, ZBTPEPCHEMIZ Y 0HMERY
T, EEERPERWHEHHRICRITEER
UBITFETWEL P2 L. kiZ, PEP CHMIE
VOB (HEE) 2WET2FEZRELTH
MEBRZITV, BUROUEDR* ERMIKRIEL
2. 360, MFEEEZPEPC 2 A/ SV ERRIZE
RLT, ZOEXHHEHUREERICIVEL»
A PyAS

2. PEPCH#SRIRYOEBARER

(1) =RxE

HAFRDOBRTERUNr — TV LR OBRE
ZFig. LIZRT. 7LF vy A b7 A U (DTFE
FAY ) OBIFVTRS32. 5cuTE X1330. 0cn
(=W OEL T 2 MIGM) F 721360, 0cn (£
T AY MERE ) D2BET, WThoOBEDL,
BOAMICEZR LAY P 2RITTWE, 72
Y MCBEELZ-#MA L, IR HL0.56% (D10,
3AX) , EMEMIL0.33% (D6, 4AK) &L, HAN
WA IZD6 28R CRE L2, 27 AV D
BAmoOFRIE, Fig.2 W RT LS T3l

YT—F—F—WEIC6ERITTEBY, CARIZE
AN, HH5VIEOUTbRAFEL L VE S IZHREL
. kXY PORKERFBEE, Fig3liRT IO
BNCBEESOL 7 A FETHEL, BBREEY
L7k, WLz AL roESEEERE L
THRYOFUEEFO LAY F2THTLHEL T
ALz (v FFx A HR) . 2720 M ellah
VMT2BEICE, 72 MEABIZZ KX 28
HTHEE (ZFFTTa LV b)) EHIBELE
WBEE (FS5A4 Va4 ) o2@HEEL, T8
VEBMLAZBECE, A FERY ORI
RAL T, L7 AV P REETA72012407 —
TMIZED LA ML ($910kgf/cm?) 2#EA L
o BECHRALZRE L OEMIMEIZ420kgt/
cn?B X FHIEREE 1X193kgf /en? TdH - 7-.
EEBRER%, Table LIZ/RT. No.2id, 7 x>
MEEEHOBREHREILLEE @%m«%%bb74
Jad e, HIIRTZRKEFI Vgl v
L7, No.3idks A2 FEDOE %%m«étbk7
v FR%Z60cm& L7z, No. 4ixBMERIZEDL %D
W —-TNOMNEBEEILE CANT, BhREICD
FEI—- S :2RBLADIOT, H3r7FrL—%

o

&
1 1 ol 3 1 als[e]2181]ofl10[11[12]431]14]415
Sl R
L | e Dov list; Scl= 3000 AN
T I /l_
I N bl
Span length, L = 5200 | External tendons
|<2—{—>| H—,—H
o0
1
End Section Typical Section Deviator Section
(All dimensions in mm.)}
Fig.1 Dimensions of test specimen
275
10 75 15 75 15 75 10 cove”ng 12.5_’| " 4-DB10
[ | (| 5w s s

—o] ] [ o |- 17
(] s
L 53" 2-DB6

T7.5

\EI Dimension of shear key Stirrup DB6@100
100

Detail of segment and shear keys

by rectangular loop of steel

Fig.2 Dimensions of shear key and confinement of concrete (mm)

156



Table 1 Experimental variables

No. Description of Joint  |[Length offNumber of] Type of Type of Concrete
specimens condition | segment | deviators |confinement| tendons strength
(cm) (kg/em?)
1 Epoxy 30 369
2 Dry 2 356
3 60 - 385
4 External PC 3 351
5 D10@50 " SWPR7A-2¢ 15.2 363
6 Epoxy 30 D10@100 > 329
7 |Combination of external and| 2 SWPR7A-2¢ 12.4 (ext.) 333
bonded internal PC SWPR7A-1¢ 12.4 (int.)
8 [External PC SWPR7A-24.15.2 385
9 3 - 350
10 [Combination of external and] Monolithic|  — 2 SWPR7A-20 12.4 (ext.) | 350
bonded internal PC SWPR7A-1¢ 12.4 (int.)

*1

volumetric ratio of confinement reinforcement to that of concrete core = 6.0 %

2 volumetric ratio of confinement reinforcement to that of concrete core = 3.0 %
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Second casting of concrete

Fig.3 Construction method of precast segmental beam

2ETHIN - THNEWTHE. PEPCIZYDOE
B (W) 2B057:012, 37— NESE
DB TUBTLIFHRERALL, T4bb, av
Y- PEMBEWESFICEIV|ETLILICLD
ayz) - FOBEELAHEL, B OBTEREE

WET LI LERAS, HEMANo.5, No.6TiX, X
NYHPROETA PSEIERBRI 27— %
WRT 27-DOHEHIEEG Sz, No.7iE, WY
—TNENT-TAEHRLEMRETHE. AT
= THWEDOWTR, EZ A b ERFIIcEhE
GERTHTVAMVARBEBALZ Y b 24707,

LTERPEPCHEHVWVEBMLEBT 27-012, @FAG
PEESINI—FFT L0087 — 7 Vi ) 85 5 E
Sz, HEFEMN.SRFYI— 2 % 2 @WAET 2 BE
OHRHABKT, No.YIFEL— 4 %2 3@ETLH0D,

No.10 BN — TV HELEIDOTH S, #lr
—TNVECHWEPCREIVRIEIEN T — TV DBE,
SWPR7A ¢ 15. 2% 2AfEA L, WSy — TV BEHEMT
A, N r— TV oarDBEEE Y — TLER

157

Table 2 Mechanical properties of cables
Type of Sectional | Yielding | Ultimate
Tendon Area Load Load
(mm’) (f) kN)
SWPR7A ¢ 12.4 92.9 13.9 16.3
SWPR 7A ¢ 15.2 138.7 20.8 24.5
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Table 3 Comparison of test results with calculated values

No. Cracking load (tf) Flexural strength (tf) Tendon force (tf)
Exp. Cal. Exp./Cal. Exp. Cal. Exp./Cal. Exp. Cal. Exp./Cal.
1 5.0 5.3 0.94 6.7 6.7 1.00 35.5 37.6 0.94
2 4.8 5.1 0.94 6.5 6.7 0.97 34.3 36.9 0.93
3 5.0 5.3 0.94 6.4 6.8 0.94 32.6 37.0 0.88
4 5.3 5.5 0.96 7.0 8.7 0.80 38.5 42.2 0.91
5 5.2 5.3 0.98 6.5 6.9 0.94 39.9 40.8 0.98
6 5.1 5.2 0.98 6.5 6.5 1.00 38.5 38.3 1.01
7 4.9 5.4 0.91 7.9 7.6 1.04 39.0 ~ 41.7 -
8 5.5 5.3 1.04 8.6 8.6 1.00 37.9 37.7 1.01
9 5.5 5.3 1.04 10.3 10.6 0.97 41.8 42.3 0.99
10 5.0 5.3 0.94 9.5 9.6 0.99 40.7 ~ 41.3 -
Stress
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Table 4 Comparison of flexural strength based on existing equations

Specimen Flexural strength (t

No. Experiment Mutsuyoshi Naaman Analysis JSCE

1 6.7 7.2 (0.93) 8.3 (0.81) 6.7 (1.00) 6.1 (1.10)
2 6.5 7.2 (0.90) 8.2 (0.79) 6.7 (0.97) 6.1 (1.07)
3 6.4 7.3 (0.88) 8.3 (0.77) 6.8 (0.94) 6.1 (1.05)
4 7.0 7.0 (1.00) 8.2 (0.85) 8.7 (0.80) 6.1 (1.15)
5 6.5 7.3 (0.89) 8.2 (0.79) 6.9 (0.94) 6.1 (1.07)
6 6.5 7.1 (0.92) 8.1 (0.80) 6.5 (1.00) 6.0 (1.08)
7 7.9 - - 7.6 (1.04) -

8 8.6 9.6 (0.90) 9.9 (0.87) 8.6 (1.00) 7.3 (1.18)
9 10.3 11.1 (0.93) 9.9 (1.04) 10.6 (0.97) 7.3 (1.41)
10 9.5 - - 9.6 (0.99) -

() : Experimental values/Calculated values
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Table § Experimental variables for 2-span continuous beam

No. Description of Joint Type of Type of Applied Concrete
specimens condition | confinement tendon prestress force strength
() (kgfem’)
1 Mono Monolithic D10@50 18.13 396
(monolithic beam)
2 Seg-NC Epoxy - 18.22 421
(precast segment) SWPR7A-2¢ 12.4
3 Seg-AC Epoxy D10@50 17.98 372
(precast segment)
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FLEXURAL BEHAVIOR AND IMPROVEMENT OF DUCTILITY OF PRECAST
SEGMENTAL PC BEAMS WITH EXTERNAL TENDONS

Hiroshi MUTSUYOSHI, Tsunehisa YAMAGUCHI, Songkiat MATUPAYONT
and Seiji TOKUYAMA

This paper describes experimentally and analytically the flexural behavior of precast segmental externally
prestressed beams. From the test results, it was observed that there is little difference in the flexural
behavior between epoxy joint and dry joint. The failure modes of such beams are brittle due to non
continuity of reinforcement across the segments. The ductility of the member and failure mode could be
improved by confining the concrete in the compression zone. Using the above method, the flexural
behavior of two span continuous beam was clarified experimentally.
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