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Abstract

This paper outlines a method for evaluating the long-term behavior of prestressed concrete containment
vessels (PCCVs) in Japan, and compares the measured and evaluated results. The proposed method modifies
the calculation method of the JSCE Design Guideline for PCCVs to take account of environmental conditions,
load conditions and structural specifications. The correspondence of measured and evaluated results is
judged to be quite good.

Furthermore,  experimental studies on tensile force redistribution of unbonded tendons due to
temperature change were conducted to improve the accuracy of the evaluation method. The experimental
results clearly showed that the tensile force redistribution affects the long-term behavior of PCCVs.
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Table 7 T R OMEIER
Mechanical Properties of Tendon
EEF BERE | SRR
(cm?) (kef/om?) (1/°C)
SmmPCER{E 0.1964 | 2.101x10° | 1358%10™°
124mmPCHL V| 0.9290 | 2.065x10° | 8.734x10°°

Table 8 #talfk

Specimens
ERha | BEEIEC ) CEm REe] EyrOX
H5.0-1.1 0 A B =0
H5.0-2.1~2 314.9 B B =0
H5.0-3.1~2 157.5 A D =0
H5.0-4.1~2 314.9 B B Hl)
H5.0-5.1~2 157.5 A D HY
HL12.4-1.1 0 A B =0
HL12.4-21~2 3214 B B =0
HL12.4-3.1~2 159.9 A D =0
HL12.4-4.1~2 320.9 B B HY
HL12.4-51~2 160.0 A D HY
HL12.4-6.1~3 152.6 B D HY
L124-1.1~3 159.9 A D =0
L12.4-21~3 2451 A E =0
L12.4-3.1~3 159.7 A D HYUM)
L12.4-4.1~3 244.8 A E HYURM)
L12.4-5.1~3 159.6 A D HY(KX)
L12.4-6.1~3 2451 A E HY(CR)
L12.4-7.1~3 168.5 A F =0
L12.4-8.1~3 1685 F A =0
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Table 9 EtESM

Condition for Calculation.

I At (CY[TA € (rad) | o (i/rad) | u® (1/rad)
H5. 0-2.2 [MRAMEA| 68, 5 . 024! . 3123 , 2748
Repade | -68.5 | 1. . 000 , 2748 .
H5.0-4.2 [Bkmpass | 64. 5 . 04 . 4020
mgade | -63.9 . 35
HLIZ 4-4.2 [ mAmpaws | 70. 2 . - . 02 A
Mt | -68.91 8. 5 . 02 . 0157
T T, W5, 0ICDUNTIF, As(cu)=0. 1964, Es (kg/cm')=2. 101X 10°, a=(rad)=5. 4908

HIZ. 410D UVTIZ, As (ca?) =0, 9290, Es (ka/cn?)=2. 065X 10° B=(rad)=5. 6057
as=1,0x10-5(1/°C), H1=20cm, 12=18cm, a=200cm,

Table 10 HHATOREM & FHEMO UROFGE
Average Ratio of Measurement Value to Calculation
Values at Each Measurement Points.

9 HD AT HD
# B 4| ARE HEEOM | #t B & | NRE/HREOM
BAMBRE] B3 ¥3 Y IERE
HS. 0-1. - - L 4- - -
H5. 0-2. .00 02 112, 4-2. 02 . 99
g [ H5 02, .05 .06 |§ 12 4-2. .03 .00
B[ 103 . 96 03 |4[HL12. 473 .04
O HE 03 , 98 705 {@k|HL12. 4-3.
= HS. 0-4. . 00 |2 [ACi2. 44,
S| H5. 0-4. E[HL12 4-4
5 HE. 0-5, = [HL12. 4-5.
| A5, 0-5. X . — [RL12. 4-5. .
3 X . g .04 X
_ 0.098 0074 0. 050 0.0

Bou 3 FNE10.88X% u (1 iEXEEIRER), 0.63X u(uld&
KINBAE) LD, WTNBHEDD u LV /AEWEER
ER

Wiz, TEBESRICOWT, W, WA BRERERLTHY
LEBEERICLSEHEETIMEREHAVWTRET S, &
Bzl W% Table 9ICRL, HETENLET >
R OOT BB L CRE SR ERZOTHOER

*#%, Fig. 11~128 X UFig. 13~14IZHFFLT 5. T/,

SBERAEIT D VW TTable 9D ERRICL TRDEZD
FTHOEMEREMOLROFIE (HERESEIIE
FUE SUCRMEE S HIEM O L ERD, AN ER )
#Table 101Z7RY .

SHRAEICTONWTRS &, Table 10179 EBD, O
FTHOWEMEEHEMOLBOFEHEB I VOEMERT
DEBEIKI, H5.02 U — XM RKMEARFTH %0.98,
0.098, RELTI1.02, 0.074, E7z, HL12.43VJ—XIT
DNTRE, BB T £1.04, 0050, HREEET1.00,
0.036TH 0 OFTHOREMEFHEMITIZIEREL T
ZHEOEEZLEND, B, RETOEREBRER I
Fig. 11~ 120 EREN SbMd EB D EFFERL TN
50, BBV T—EEE L TH > THEERTOR
ERIPN T3 Table 10ICRT & B D EERE & OxbistE
FOlbNTWRWI ERGNS,

DEDRREZEEDBE, ROENPNZS,

1) EEEAOER TR 2T > KA
2275 &, BREAMMIOEHEORABINRELS, KR
FAROERT/NE < 7 B RN BERSERERT .

2) BRGAETORYBGESE)L, FREATICHL
TEREEFBERW UL, ERAMSETFREN,

3) REBEZZC, WHRANEBLIZELTY,
BEMSTICENE, EHERNDBTICRS.

4 ThsORNBEEMMERE, RENTORERREKE
BRI L S FHERY TRIESHTE S,
5.2.2 EHISHERSESHESERE  Fig 1612
F61 & LT L12 4-1. 1HEEMK OSMEREE 11 & BB DREEFZE
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Fig. 17088 RS, ZhSRIC, FA RNy RITHE
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KL TRY,

Fig. 170 5 0T HEBMIRIE, 5k & PR & Tl
BLTWS, $HOTHRFEMBEDO T T Y— MRED
TH, TROBERIMEOTHEBRTIENTESN,
2ERTLOXI0SDETH o7z, T OELRITHEERO
FTHEBBEMIIELTWBE Z ENGN5., —H, L
) —LEEH, BERTOVTAHOERELIIFg. 18
D HI)—XDUTHEEOKSHFEREND., TAF
Ry Rigww i Thkeas ) — NERIEER DR
Fiz, 7U—TFbiFEAEECRN LR ENICHE
HETHMTAEREHOX (DT AR ZEC-HH
ELT, FrRyEESmEHECBIEaY ) - RO
DNREOHEEZ I ENEZSNS (OUTEINIZ
SEOFA My REEDOBDTH BN, TOHEID
T HETI50~200 X 10-F2H) ,
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HL3 D — X OO &%, mEGEERE O &k EE
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EBEHNT S &, WEOT HED) (Fig. 18) D SHIKTL
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Changings of Tensile Force after Heating and Cooling.
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