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1961 1964 first issue
1870 15x10-5% 2.0 in conformity with SSC
1978 SSPC Commentary 1978 Commentary
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1996 SSC Commentary 1996 Commentary
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‘ add for high—strength ‘ MC90 MC78

*1 : outdoors

#2 1 outdoors. minimum dimension of member 200-700mm
*3 : outdoors. high—early —strength portland cement

#4 : outdoors. post—tensioning

SSPC : Standard Specifications of Prestessed Concrete

Fig. 1 247|120l Zetel +5 & J2|= 2A9| HMary

SRR SRTeR He| s

X M16d M1=(2012. 6) 91



OHQIHZI|AL

SSCe} SHB7F M= 2tk 3
It} JEEERSS] - 1996 o]F
B dZell] 2 saket REks SSCeolA] Al
sto] ARgSkaL 9lon), SHBO| 79 ¢43]
CEB-FIP model code& AREslal Qlth
1989elli= ©ks} 9 qlaole R} 2
ofe] 7k« dskellel sl TS A=A
2 A58 7 Sl o] dEESSSE Fo
=9Eglon, 1 % 200 d ol JrREES)
32 Ao ZAYE FRE YA A4
of gt A7} A& 1 9tk 20002 A7
71% Wl A o® Ui A
o] SSCell =4¥%om, 2007d5E= U743
| /B, AR, UIXIA) 5} R g E o

of & PEEO| 70 HEOR thFola gk

o o
o 2
o,

o

;O

A A
o

o

il

2. =1t F2|m0f| chst AATH
21 =5

YEEXSS] HA712(SSO) 9 5% Hd
1996W17F4] CEB-FIP MC 78& Tto & 3&f
ot 1996 el o7 WAl A
%= 55MPa oste] A E tist A= oI5
2aS TsiGith o] ¢F Rde FE
T, FAA, =F A A T o] 7]
At digk Wst 75 APAAE Egw

Aol A ApA| A o7 APk H 20| o540,
96l b7 55MPacllA] 80MPa
7] e FARE] tEiME TS
52 7 9l o] ¥HI w1
E9] ¢ 2714:= (Autogenous Shrinkage)
12755 NEACE Axlste]l 1 oz A
A FEFe 7 T UA=F Hof Qv vk,

Qg Ee] A9t ANrET 1255

S
o
S
(S
rL
N

F

92 = zxsFCRXYE|Rstsx| H16H H15(2012. 6)

T glo] AA FEFS A5
At

200732 ZAH(SSC2007) oll= A4 &4
of tigt 22 A7 d = vhge® 2002 7
JH(SSC2005) oAl st 5 WEFES] 1.5
WS ARESHEE eIt olE =01, Bl
317} (Tarui viaduct) 9] 7-¢- ¢ % Whd 7+
ol Aztet dsprh Al o, of= St B
o} 3uut 75 W] e Z1o® doly
Ark. oy st 7] G3fe] ANS Ak Sl
AEERTS] el st FAHENeH, &
AEo|| AME F2ZAF Al Aow I
= ATk

Hde]] dE=ZH3S| AA)71% (SHB) 2 1996
WEE #A7H4 CEB-FIP MC 904 #-&3}]
ARgERaL Qe SRR HE R ZH S| oA
T FF gt A3AnE ufgoR VE 75
A5EA YIS ATk A9 XYst
I Stk

3HH, SSC2007, SSC2002, SHB2002, CEB—
FIP MC90, ACI 209-922 ¥ &%= 5
2 vlwshs A7 FREen, 1 4% F
AN-E Fig. 2¢] YERHQITE Fig. 2+& v
A& 7P oY 4 Aot

EE o]

38

1000

—— SSC2007 —e— CEB-RIP MC90
—o—S8SC2002 —=— ACI 209-92
—o— SHB2002
800
V/S = 25mm //
O
W |
4 e
e

1 10 100 1000 10000
Age of concrete (days)

@
o
s}

IS
o
=3

Shrinkage strain(x10‘6)

N}
=
=}

Fig. 2 ZHANH £5 HHEE O|=Z1 Hlw



c AHE 50 ZAAME
E H](w/c) : 38.0%
: 17%g/m’

A4 B(V/S) © 25mm

: 36.3%
5 AP E] ARt e
Aol wep & Zpolzh glont,
7SR 9 HF FEES 2 AolE YERASITH
SSC2007 ol 7] A7+ &
S How, 7P Ze o 53e 29l CEB-FIP
MC 90u]3l HFE F5go] 3u & Z1 o= Lhet
stk Fig. 3+ Fig. 29} Y 1A TuJ—
w2 wlo] wE A= v)wd Aol Hu-F
A v7} ALGFE BAAES] Aol FolE
R, AA wEFe] dnkAql E—u%—ﬂi@ H]3l
200mm ©)/de] Ag-oli= 1 2e)7t FAIE 4

(e}
Nes AEZ A9k

1000

——=SSC20
—O—SSC20
—o—SHB20

CEB-FI
= ACI 209

MC90
-92

800

N
N

i
o B

0 50 100 150 200 250 300

[}
=
=)

400 ~

Shrinkage strain(x10®)

N
=
=)

350
Volume-surface area ratio. V/S(mm)

Fig. 3 Fol—-rHH Hlo| OE +5 HIEQ Ha}

22 Fz2|&

19961 d7k#] SSC¢F SHB:=

OHQIHST AL

gz mds

CEB—FIP MC 782 Aelsto] ALgalghc}. 12
o} 1996 YEEEEIF| = 55MPa o5t A%
ZAEC el FAH o /RSt 2w B

95 SSCeo Fg=

o}, o] ej=29] 7

9} A% (drying creep) =

x gdg ARE] AlREA
49 71838 3 (basic creep)

Feslel A

afal, 1 Fow F APE WYES 55
Hh 20029 55MPacllA 80MPa7kA 2] 117+
T ZAZES gt A2 dE52o] AlEAl

=
2zl Ax
=2 O

==
5]z ]

=7

Hell SHB=

(‘

MC78& ARg3faL Qltt. o] o

HEES X%

sta gtk QR

i

=|

Fig. 49} Fig.
(Jup=

EI_L_

& SSC2007%

gefglon, 13 FaEe e 7)Ea

9] P glo] ¥ el g

AR SHE = 5]01 ohq_

197835 &A)71<] CEB—FIP

5 Bde Fgx
BAWE T} AW o TR
Yof] AAE tjiie] n&rg

WS SHBe| whet A1 Zlojth

5= M E-AMIE W] 43%

ZI4E) 9} 30% (13 E ZAHE) | ]

AR A ZATE veRd A

ot} Ae|ZARRE] ARtel 7P 22 E gt

—O—ID:3

—t—t =7
25 0

01
=< -t=28
2.0 4

- - -SHB2002 (t=3)

Creep coefficient ¢

0.5

oo om
i

0.0

w/c=43%

(f=55N/mm’)

VyZzamm

1 10

T — T
100 1000 10000

Age of concrete (days)

Fig. 4 SSC20072| 32| ZAH|4=(w/c=43%)

RERES W CER RIS

X M6 M1=(2012. 6) 93



OHQIHZI|AL

3.0

—O—tDZS

—t =7
2.5 H ’

—D—tD:14
—o—t,=28
204 - - -SHB2002 (1,=3) ﬁ
15
/?'
p
o A wie=30% [
/ U (£=70N/mm’)
¢ ]
0.0

T
1 10 100 1000 10000
Age of concrete (days)

Creep coefficient ¢

Fig. 5 SSC20072| 32| =AH 4=(w/c=30%)

Table 1 F2|= AA A 7/sH 232|E HYEH

Unit mass (kg/m°)
w/c s/a Strength
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Year Condition cover Condition cover
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1931 first issue
1940 || corrosive 33
general 15
1960 1964 First issue
1967 No rule
seawater attack 70 1968
seabreaze attack 50 corrosive 35
1974 genaral 25
corrosive 35
1880 exposed to rain 25 1984 Guideline
not exposed to rain 15 Area Classification C
on the sea 70
0—100m 50
100-200m 35

2000

2000 || W/C=0.4, 100yrs, w/wa=0 2000 Research Report

Area Classification C. 100yrs

splash zone 211 on thesea—20m 100
Om from seashore 191 20—50m 70
100m 149 | 50-100m 50
250m 119 | 100-200m 35
1km 59

Note w:crack width. wa:permissible crack width
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I Japan

II Overseas

Yearl Event | Material

| Machine Event

1970 1970 Water reducing admixture,

aluminum powder

1987 JPCCA Manual 1982 High viscous type

1990
1991 Fracture of prestressing bar
1992 Pre—grouted prestressing steel
1993 JPCCA Manual revision
1994 JH ban on transverse
1995 prestressing bar

1996 JPCCA Manual revision 1996 Non—bleeding type
1999 JH ban on internally grouted

tendons
1999 Transparent sheath

2000|| 2002 JPCCA Manual revision
2005 JPCCA Manual revision

2000 Super low viscous type

2005 JPCEA Guidelines issue 2005 Non-bleeding,

Non—expansive type

Note; JPCCA : Japan Prestressed Concrete Construction Association
JPCEA : Japan Prestressed Concrete Engineering Association

1984 Squeeze pump (0.75kw) 1985 UK: Collapse of Ynys—y—Gwas Bridge

1992 Belgium: Collapse of Bridge over
River Schede
1992 UK: Ban on internally grouted tendons

1996 Squeeze pump (3.7kw) 1996 UK: Lift the ban

1999 Flowmeter

2001 USA: Fracture of Mid—Bay Bridge
2002 FDOT Improve program
2002 fib Guide to good practice

2002 Combined use of vacuum

2004 Filling sensor

JH  : old Japan Highway Public Corporation
FDOT : Florida Department of Transportation
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Table 2 = W o wZ0ilM FFE HH2| Hel & sfZi 29F

(@ (b)
N Max. span . Age at

Bridge name Completed length Predlct-ed Measuxfed (b)/(a) measure Remarks

year deflection deflection
(m) (year)
(mm) (mm)
Kyobashi (71, 60, 131, 118, (1.84, 1.96, o
(Kobe) 1966 0.0 35) * 73 2.08) * 22
Mikanagi
(Osaka) 1972 475 28 130 4.64 11

Hontanigawa 1972 72,0 (130) * 280 @15) 30
(Nagano)

Jinnzugawa 1975 81.6 67) * 170 (2.53) * 26 ASR#
(Toyama)

Kitsureuriha 1979 65.0 (®85) * 321 (3.75) * 23 ASR#
(Osaka) o o - '
Unknown 1979 63.0 70 300 4.28 24 ASRs#x

Tsukivono 1982 84.5 35 134, 147 | 3.83, 4.20 26
(Gunma)

# () includes unexpected deflections likely to occur during service life.
# ASR means the possibility of influence of Alkaki Silica Reaction.
306800
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