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Table 1. Parameter of exposure

) Initial ~ 3.7vears 17years Destructi DOKEN Quan-
W B O T-IE T (Photol) & FZE IR D Name of specimen loading  exposure exposure ve fest expos_ure tity
W T 5. Ml 0.2 4T, MIFMIID  N4,CS]Control ~ yes 1999 3
65% (14kNm) T4 T DB Ikl if O NLTIACS]L  ves  yes 2002 6
" - — N[LT][A,C,S]2 yes yes yes yes 6
BnAEALZ. 3.7HEL 17 FEOEER, N/LT][A,C,S]3 yes yes yes 2016 6

¥ 2 BRI T 71 0% 80%(18kNm)  Initial letter designates type of exposure: N = Natural.

CHEMFLOOEIN A R 7. BB 61K [I,T] designates exposure site: I = Splash zc?ne on th-e Izu Peninsula;
» o T = Inland site at Chiba Prefecture.
% 2030 47 £ TO 324 & B FRIZ TARHIE [A,C,S] describes the tendon: A = Aramid; C = Carbon; S = Steel.

FTofisk CARRET D TETH 5.

i U7 BRREAS O A B & Table 2 12 Table 2. Properties of tendons and reinforcements
. . ) Material Aramid Carbon Steel
K9, FRP (X, Aramid < Technora®, N Technora CFCC SWPRTA
Carbon T CFCCoTH5D. EAT LA L esignation 06.0 07.5 09.3
ZIZEBEM OREET A D 62% & L. Nominal cross section area 32.5 45.3 51.6
" . L Nominal diameter (mm) 6.4 7.6 9.3
BRROWIHIL, Figd (2777 02mx0.15m Guaranteed capacity (kN) 56.9 57.0 88.8
Thd. BAINEHFOT LA b LA Tensile Capacity (kN) 62.5 60.0 103
/S IE A C AN/mm® FJE T %, #6U 5~ Young's modulus (N/mnr') 46 104 197
Relaxation rate (%) 2.54+2.74logT  0.231+0.345logT 1.5

=g VRIIEMEIORBRIETH Y,
Aramid >Carbon>Steel TH 5. AR LA b L AIZHET DV V3L, Aramid<Carbon<Steel TH 5.
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Fig.1 Section of specimens Photol Izu exposure site
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THREORBEY A FORBREKIZE v b I HA U#&#THELK:/?J~%@W%U?$%ng;Tﬁ
ARBRAITHNE SN FEMEONHENAE LT b DO LE LT, LLFO#Ema D 5. Table3 (IR HZ T LA R L
ZOFHEMEITZR(D)T, BEMDY 77— a K DIENEORD EE2X ()T, Fig2 Ofizar 7 U —ro
BIEERR L7 ) —F L HRIEORFIE L, ZhIC K DI NEORDVBEEZXG)TEE L. 2B, OU0EhET
— AV FOHEMIL, 27V — FOJEEBE % 3.76N/mm* & =27 U — b OEMEIRE (66N/mm?*) 7> HHEE L7-.

c,=0,-Ac, +Ac,) 1)
Gpr = 7O-pi = 70 (1 - 2Ao-ps /O-pi )O-pi (2)
Ao, =E¢, A3)

ZIT, op: BEMOAHT VA MLVR, o, BREGROBEBEMOIGHE, Ao, : V77 E—
T a L DREMIENEORAE, Ao, 227 U — hOIKEIC X 2 BEMIG T E ORI &,
01 VT —va R, B, BEMOY TR, e 37— ORI
AT LAV AE, ITOOENE—A 2 FEOUENFERE—A L F2FIT2 2 LT, L. 0.2
2, BIFOENE— A MIBRTHER L. 3.7EE 17TERICBWT, OOERERET— A > ME, MihFX
W OOOEFUCESS T 72 77—V OREMA, 1.5kNm F TOFIFRAEUZ 3 LT 0.002mm KALMAIZ 7 b L7
& L7-. Table4 & Fig.3 |ZFZHME &AM O R 273, ERMITFEMICT L TREDERL, MERBRTRE
INV T 7= a R, RIICERESNZHRBRIKICBWTZIERLYRETH D Z &R gnoiz.

0 - Elasth strain. due to prestressing Table3 Effective prestress
: . . X . Apparent . Effective Compresive
2200 Age Tendon Jacking Prestressing Relaxetion Shnnkage relaxction Effective prestress  stress due to
. force stress rate strain prestress . .
3 rate ratio  prestressing
T -400
§ (year) (kN) (MPa) (%) () (%) (MPa) (MPa)
;ﬂ -600 Aramid 139 1068 74 7.3 980 0918 425
% 0.2 Cabon 143 786 0.8 220 0.8 758 0.963 4.58
£ 800 Steel 111 1076 15 15 1014 0943 349
1000 Aramid 139 1068 111 103 919 0.859 3.97
: ‘ ‘ 3.7 Cabon 143 786 1.3 830 1.0 692 0.894 425
41200 e Steel 111 1076 1.5 1.5 888 0.857 3.17
0 5 10 15 20 Aramid 139 1068 16.7 15.5 863 0.802 3.71
Age (years)
Fie2 Shrink . d 171 Cabon 143 786 2.0 860 15 685 0.883 420
1g.2 Shrinkage strain and age Steel 11 1076 15 15 882 0851 315
@ - Table4 Effective prestress estimated by opening of cracks
ramit
State Age(year) unit  Aramid Carbon Steel
Crackin Exp. (kKNm) 9.0 9.3 9.0
rac
5 & 0.2 Cal. (kKNm) 8.0 8.3 7.2
3 moment
K Exp./Cal. 1.12 1.11 1.25
< Crack Exp. (KNm) 54 6.0 44
reopening 3.7 Cal. (kNm) 4.0 42 32
| : : moment Exp./Cal. 1.36 1.41 1.39
00 °'5E o 10 15 Crack Exp. (kNm) 42 5.0 4.1
xp./Cal.
. . reopenin 17.1 Cal. kNm 3.7 42 3.1
Fig.3 Effective prestress Exp./Cal. pening (Nm)
moment Exp./Cal. 1.13 1.19 1.30
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