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Direction i :/
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0 [1000]|1500{2000
= |A (W/c=35%)] A-0| A-1| A2 | A-3
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© C (w/lc=b5%)| C-0| C-1|C-2| C-3
odoooouoooooooan
Concrete ry GrSUt C
fo' (mwra) 33.0 56.3 | 48.0 | 45.2
fy (mPa] 2.44 4.39 | 3.23 | 1.93
E. GrPa) 21.8 18.8 |1 18.3 | 13.2
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Bond stress [MPa]
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000000000000000000
()0 000 AD £ ¢=56.3WPal (b)J O O O BO £ c=48.0MPall (c)0 O O O ¢O f c=45.2MPal]

Ty Sy | Kslip Ty Sy | Kslip Ty Sy | Kslip
MPa mm MPa mm MPa mm
A-0-1] 3.28 | 0.079] 41.3 | | B-0-1] 1.19 {0.051| 23.4 | |C-0-1] 1.54 |0.094| 16.4
A-0-2] 3.43 |0.131| 26.3 | | B-0-2] 2.08 | 0.064| 32.5 || C-0-2|] 2.35 | 0.053]| 44.7
A-0-3] 2.16 |0.073] 29.7 | | B-0-3] 2.20 | 0.044] 49.9 | | C-0-3] 1.82 | 0.050| 36.7
A-1-1] 3.16 |0.057] 55.1 || B-1-1] 2.10 | 0.073] 28.7 | | C-1-1] 0.74 |1 0.045| 16.4
A-1-2] 3.31 |0.046] 71.6 || B-1-2] 2.11 |0.077] 27.4 || C-1-2] 1.89 | 0.024| 80.0
A-1-3] 2.46 |0.062]| 39.4 || B-1-3] 1.17 | 0.040] 29.7 | | C-1-3] 1.37 | 0.028]| 49.5
A-2-1] 2.79 10.084] 33.1 || B-2-1] 1.87 |0.049] 38.4 | | C-2-1] 1.46 |0.092| 15.8
A-2-2] 2.96 |0.076] 39.1 | | B-2-2] 1.85 | 0.065] 28.7 | | C-2-2] 1.42 | 0.069| 20.5
A-2-3] 3.19 | 0.069]| 45.9 | | B-2-3] 2.38 | 0.087] 27.2 | | C-2-3] 2.13 |0.084| 25.3
A-3-1] 4.18 | 0.129] 32.4 | | B-3-1] 2.48 1 0.082] 30.1 [ | C-3-1] 2.00 | 0.054| 37.4
A-3-2] 2.94 | 0.063| 47.0 | | B-3-2] 1.94 | 0.044| 44.3 || C-3-2| 1.46 | 0.050| 29.2
A-3-3] 3.40 | 0.104| 32.7 C-3-3] 1.52 [0.021| 73.9
Ave. | 3.10 [0.081] 41.1 Ave. | 1.94 10.061]| 32.7 Ave. | 1.64 |0.055| 37.2
goooooo
--------- Model o Grout B
gobooobooooon 6—©Gr0utA A GroutC
00000000000 A-0-10B-0-10 0 C-0- : | |
100000t 00000000 (0 ()00 4_0W”%%W """ ......... e
000000000000000000000 T .l miwmmm>yf _____ ;
goooooooooooooooooooo 2;2 ;E§
~
goooooooooooooooooooo 1 ‘D
goooooooooooooooooooo 0 4
goooooooooooooooooooo 0 20 20 60

000000000000000000000
000t7,§000000000000K, 00
0oooooooO
DO00K,=1,/S, )
OA-1-10A-2-100A-3-10000000000
0D00000000000000000000
000000000000000000000
0000 (@0 (©@00000000ooooon
00000 ¢/S000000000000
00000000000000000000
000000000000000000000
D000000/S0000000000 M

000000000 ¢/SO00000A-1-100
0 /S =1000(10mmO0 000000000

Grout strength (GUB) [MPa]
000o0O00oooooooooooooog

0000000 (@0 (00000e/S0000
0000000000000000000000
D000e/SO000000000000000
ooo
000000000000000000000
r0§00K, 0000000000000000
0000000000000000000000
00000000 o00300000000000
0000000000000000000000
00000000000 0000000000
D00D00r00§0000000000000
D00D00K,00000000000000
Doooooog

-664-



! T
5 ‘ ----<
_C-l_l
al e cii] |
P C-1_3
3
2
1 > \. e et -..--:,: :-:- :-' - -
0

ooobobooooboooooodmc-)

goooooooooooooodrooooo
O00000oooooooOooooooooeo
gobopCcOb0DbOO0bOoOOonDbDOObOOOn
gobooboooobooboobooboon
odrbooonooooonoonooonoon
gboboobobobobobobobobon
gobopCcO0boobboOo10bO0nDoon
goboobboonebooobooboon
gboboobobobobobobobobon
goboooobooboooooo

0000t 000000
0000000000000 C-1-10C-1-200 C
1-30000t 000000000000000
0000000000000000000000
0000000000000000000000
D000t 0000000000000000
ooo

00000000000t 0000000000
00000000t 0000000000 1,00
D00D0S§00000000000000000
0000000001 0000000000 O
0000000000000000 0025000
0000000000000300000000
00000000 000000O0r 000000
0(@0(©oo0oooooo
0000000000 000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000

[72]
[%2]
o
»
©
c
o
o]
i=}
]
N
E | | | | |
E 02 R e e .
o i : i i i
= i
o1 i i AR S—— 1
i i i i i
0 10 20 30 40 50
Normalized slip
(@QOO0000A
. 1—>=B-0 -4-B-2 |
%]
0 |
g i
v>
° i
< s
o ;
°Q e
° |
o :
N s
© :
g i
S
= i
oL b i i AR E—— 1
| 1 i I |
0 10 20 30 40 50
Normalized slip
GOooooos
. |—-C-0 -&-C-2
Thog — | -c1 -e-c3
%} | s : s
(%] . . :
L 08t-@ R -
%) T a2
2 L
5 0.6 F—§-~ R I @ e S =
o] ',_ = .
® 04 B Sl S el A S T i
N 3
E | | | | |
L R L e o
o § : i 3 :
=z i
oLl i i AR W—— 1
| 1 i | |

0 10 20 30 40 50
Normalized slip
(c)bopogoc

ugbooboobooboobooobooboooon

gooboooooboooboooobooooboo
ogboboobognboog

0000000000 eg/SOO0D0O0O0O0DOOO0
gobooboobooboboobbo—0b0o000

-665-



O000000000000000e/sO000
ggbbogobooobobooobooobog
ggbboooboooboooobooobooo
good
O000e/SOO0000O0O0DOO0O0OOOO0O
gbbooboobodgobooobooobnboo
ggbbooobouoo—-=0b0oaobboobood
O00o0000o000o00000000¢g/s0O
ggbboooboooboooobooobooo
OoooOoooo0oooOooBOOOeg/SOO
gbooe3iboobmuoooooogobon
goboobbmoboobbooboooon
ggbooboooboodgbbooobboobodg
gogbboogbooobbooobboobobd
gobooaoo

goooogo

gpCOOO0O0O0OoOOobOoooobobooon

gogbbogobooobooooboooboo

gogbbogobooobooooboooboo

gogbbogobooobooooboooboo

googd

1) booooboooboboooooooooo
ugbbgobuogboobobaoboo
ugbboooboobuogboobobad
gbboobodgbuogboobbod
ugbbgobuogboobobaoboo
gboboboobooobobboobd
goodg
(2 pCOODOOOODODOODODODO

gmobobobobobobobob
gbboobogbuogboobbod
gbogbooobuogboobbod
gbbooboboobuodgboobbod
ugbboobuogbooobooboo
g

goboooboooboobooobbooboo
gogbboggboooboooboboobobdg
gooobooobob oboboboboonog
gobodbmoobuoobboobaabo

1 T u

—O-Grout A
0.8 ~-Grout B ||
O\ 2= Grout C
w5 ol
.
0.2

0 500 1000 1500 2000
a/quﬁmm

O0o00o0o0o0o0o0000e /s,00

[x1077]
=
o

—O-Grout A
| |-~ Grout B
2= Grout C

min

oo

I
0 500 1000 1500 2000
g/sfuoﬂmm]

Normalized bond stiffness after 7

O0ooO0boO0ooOooo00e /s,00

goog

1)

2)

3)

00000000000000000000
000000000000 C00000000
00000000000000000000
0 3780 O V-600 pp. 165-1740 1987.2
000000000000 000PCOOO0
00000MO000000000MmM 2700
pp.111-1160) 1994
0000000000PCOOOOOO0OO0O
000000000 0000000000
000000 C20 pp.1083-10840 1999.9

OO0000O0ooOoOoooO @A) ooboooo
127505110 00000004

-666-



