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Experimental study on anchorage property of rebar-metallic

bellows slurry anchor connection considering grout age
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Abstract: In order to study the anchorage property of rebar-metallic bellows slurry anchor connection, 18
groups of connection specimens were designed and fabricated in this study, and the pull-out tests were

completed. The influences of anchorage length /,, grouting material curing age T and spiral confinement on the
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anchorage property of the connection were analyzed based on the test results. The experimental results show
that all the anchored rebars had undergone integral elastic stage and yielding stage, and the ultimate performance
of specimens were bond slip failure and rebar fracture. When T=3 d, bond-slip failure occurred in all
specimens. When T=7 d and /,=13d, rebars fractured. When T=28 d, specimens whose /,=7d without
stirrup and /,=>5d with stirrup began to failure of rebar fracture. With application of spiral confinement and the
increase of anchorage length and grout age, the ultimate strength of specimens increased first and then
approached to the tensile strength of rebar, the maximum sliding displacement of rebars in the elastic stage
decreased significantly, the initial stiffness of specimens increased, and anchorage property improved
significantly. In engineering practice, when D/d=2.6, the anchorage length should be greater than 13d to
ensure the anchorage performance of 3 d and 7 d. In order to fully exert its mechanical properties in normal work
stage, anchorage length is prohibited to be less than 10d.

Keywords: slurry anchor connection; anchorage property; metallic bellows; anchorage length; grout age;

spiral confinement

Wit 7 5k i 382 it A 1 S AR Tl A A AN T A
e G BB T T A SR, AR T AR R AR A A g
PR I5E 15 G O A R) RN 32 B G TE o R P ke A 1
HARANE Sy 52 B SR Tl Al 1 S B FOR R AE A
LA R AR, I s B 5 P A DA SE
PG OE R EAL BT T A A ™ oA e R
SE T REFR AR TR A AR, BT )T IZ
MR RNS KRG .

0 A SRR TR LG A
FRIBIE 5T 2R W], 19 9717 5 1R 5 ) 2 4 T SR R R D E R
PRE5 M 22 A B B K o U B - TR 2 5 4 1 ] 4
3 04 2 o R I BILAR I 4 4 R BT EE S
G U BUE AR S A0, S T - R
SO I T SR A R AT . AR BUAEIX 27 A
A7 005577 - OB A HEAT T RO B ST T K
T 9 T DRSS 5OR 266 4% 5 B B O 3P 2 R 38 G AR
R 7 T S AL o W SR A A -
B e BUAE IR i S L T R B S TR R R AR
PR IFWTIE T SR %% $2 08 A 415 HE 2R 1 BT AR
PEfE . Tazarv 55175 F B B 45 0 T v 50 00 R} 52
LAt 5 AE T IT 1 AR SR A A e A R R
SAPERE A5 R R WA F 0P Pk e B B pe i 1R 15 2
BOREGE . AW I T & FRP 24 050 10 49 A #%
e My IR T T L AOER AR A BE R TR R 9
P P A B X il [P RE Y R o AR AR A o
P2 7B - TR I A A i A2 ik 1) hr g AR
T A -0 A 1 A WE ST T LA BE B A I R
X < J e 0 A R A 1 T RE R L RIS T
SR JH 452 B 1 S0 R A 2 1% A VR O e R -l 3
PR PURRTERE o TG T AT IR BE L AL Y
i) FOUHE <5 g 994 0 o 9 117 1) 28 4 i TP R L B T
ANTR)FLAR EE R ity e SRl T . 0 SRS T B

I B | AL AR L TR i i 577 249 oKXk 9 A 114 7 4 Y E
SR . Hosseini 55 RIF 5T 1 B 4 Al A% Ji 77 0] B
X 00 A3 - JER 907 A Rl i I P B B R T 1
A5 HH 4 757 5] A 25 mm B RS AR /N o

A3 - <5 e 90 0 A R T ) M RE AR B 2
2, BB 5T 3 A X A3 B T R | LA
BNy VRIS SR R AR = A I EPO)
T JRORE IR 4 I 8] B BT TS o T OB A4 % 0] X G
T35 PR RE A B2 WA 7 220 B 0 00 K IR AR A
AL 5 A P o OB R UT 5 R A ) ) g
FAEROR 22 5 JL RN o AR R R BE bt 1 4 171 -
<6 T 1 S0 IR T A ) RS T R RE T AN AR -
JiB e S e b 11 L SO0 i T R SR S o 9 ) B
e A TR 1 E B DR R I T A S A [ e
7 it T I B 45 b R 35 e B R R W R T A 2
Sk IR B b TR o BORE T RORE S AR O R
B A7 0 BB FE AN (5] T ORI 10190 5177 - 5 s e B0
B R AR PR RE . 2B BT 18 I3t 54
WP, BEAT SR T, W5 AT B IS B 2, T RORL
U 391 T 5 W A 517 240 TR A 7 - < TR b SO KA
i 5 811 B A9 5 R X SR T A TG ] K Y k9
BE, LUBIE [ B 9 OB RE T ORI
BAX e P B VR O LRI

1 iR

1.1 K HiEt R HME

B 18 20 3 54 4~ 5 7 -4 Ja8 I S0 A8 3K Al i 1K
8, DAE 5% /K U T8 SR b8 et S 4 i 109 T 40 A Al <
JE £, 5 PR TG R e i A5 %o i [ R RE R 2w . SR AR
d =25 mm 1) HRB400 # 44 fifi , BEJE 24 2 mm | {42
D = 65 mm I & J& 808, i LR L D/d=2.6.
BB KB SR SR 4P 1 1 T 43 5 3.7.28 d



110 + K5 x%E L FHKOP E X % 46 %

o
3—
A% S8 R 0 X 3 S PR B PR RE A R . IR DR A 28 d I RE 68 3R B R W Y SR B 2. OF
S % A OCHF Y, B B R BE L 43 B Ol Sd . Td . XA LK BE Ry 5d i 4% i 313 1R E R G IR) B 25
10d  13d 164 , %5 R B il 1] 4 2 OB Vi B (6 Rt o O MR 477 , 0 2L 2 > 5 HLIR S JUIL & 1.
x1 RKGESHSREER

Table 1 Parameters of the specimen and test result

P l,/d T/d f,/MPa f./MPa 7/MPa R TE X

A05 5 3 216. 351 235. 921 24.031 A 755 K 45 -3 % A

A07 7 3 216. 559 271.683 19.767 A 755 R 45 -8 A% IR

A10 10 3 214. 049 297.332 15. 143 A 755 K 45 -0 A% AR

Al3 13 3 219.534 305. 503 11.968 A 755 0 45 -3 A% AR

Al16 16 3 219. 491 313. 340 9.974 B8 R - RS IR

BO5 5 7 218.000 256. 264 26.103 B 53 - RS IR

BO7 7 7 217. 201 295. 598 21.507 A 755 0 4 -3 S AR

B10 10 7 216. 551 305. 235 15. 545 A 73 0 4 - A% AR

B13 13 7 217.157 306. 307 3 7 284

B16 16 7 219. 812 309. 889 73 7 284

€05 5 28 216. 135 303. 674 30. 932 R R 45 -V RS TR

Co7 7 28 216. 269 305. 410 TR AL 53 T, — AR 75 G 45 -1 S T IR
C10 10 28 217.201 313.179 TR

C13 13 28 217. 886 315.108 A 43 U 2

C16 16 28 219.815 311.892 A 43 b 2

A05g 5 3 216. 281 263.510 26. 841 A 75 6 4 - S AR

B05g 5 7 215. 834 269. 739 27.475 B 15 R 4 - 30 A% B IR

C05g 5 28 216. 154 306. 217 — LS L DB, VAT ARG 45 - T R R
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Table 2 Test results and deviation rate of specimens with
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Table 3 Comparison of anchorage length values
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