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Experimental Study on Effect of Mechanical
Behavior of Grout Sleeve Splicing for
Reinforced Bars Due to Lack of Grout

KUANG Zhiping, ZHENG Guanyw, JIAO Xuetao
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract: Based on existing research results on grout sleeve
splicing for reinforced bars, insufficient grouting defects in
actual projects were simulated by controlling artificially the
content of grout. Monotonic tension tests were carried to
study the performance of mechanical properties and
deformation. High-stress reversed tension and compression
test and large-deformation reversed tension and compression
test were carried to study the mechanical performance under
minor and major earthquakes respectively. The content of
grout was the only influencing factor in the test. The
thickness of grout above the bar reflected the level of the
grout content in horizontal connection, the upper steel’ s
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anchorage length reflected grout content in vertical
connection. The test results show that two categories of
failure pattern might happen, pullout or fracture of the bar,
which was decided by the bond capacity, between the bar and
the grout, together with the tensil capcity of the bar. The
bond capacity is mainly affected by grout content.

Key words: grout sleeve splicing for concrete reinforced
bars; lack of grout; monotonic tension; high-stress reversed
tension and compression; large-deformation reversed tension

and compression
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Fig.1 Cross section of grout sleeve splicing for

reinforced bars (insufficient grouting)
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Fig.2 A longitudinal sectional view of full grouting
sleeve splicing
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Tab.1 GT4 20 sleeve construction size (mm)
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Tab.2 Specimen numbers
o . o b A A BB R
1—3 V-MT-4d 80 —
4—6 V-MT-5d 100 —
7—9 H-MT-0 — 0
10—12 H-MT-5 — 5
13—15 V-HS-4d 80 —
16—18 V-HS-5d 100 —
19—21 V-HS-6d 120 —
22—24 H-HS-5 — 5
25—27 V-LD-4d 80 —
28—30 V-LD-5d 100 —
31—33 V-LD-6d 120 —
34—36 V-LD-5 — 5
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Fig.4 Measured gauge position

2.3 RHEHE

BAT R BRI B, TSR B,
s Bty R AT S S SEOHL EL AR SO0 T, 0 U B AR
SR AN Al 5 B,

5 MIFRNASEERYRL
Fig.5 The steel upsetting straight threaded end

after processing
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Tab.3 Material performance test results of grout

Be3/d N i FHRE fo/MPa
1 C-01 39.29
3 02 65.53
28 C-03 89. 78

X F 3% 1 5 TR — AR AN (B4 3
B L.HT =R R. BELERILE 4, RSP
C20-1,C20-2 F1 C20-3 43I FR/AmEA 20 mm K Rl
P 3 R,

x4 MEBHHEEXBER

Tab.4 Material performance test results of rebar

BRS C20-1 C20-2 C20-3
JRIRIREE fom/MPa 440.76 439,88  441.81
IRFRSREE fum/MPa 616.70  614.83 614,57
AR E./ (X10° MPa) 201.53  202.13 202. 63
JEIE B K Aeym (X1073) 17.7 18.3 17.9
R FRBAE eum 0. 302 0. 285 0. 327
% P SEIE B 1.3992  1.3997  1.3910
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Fig.8 Wide side reinforced steel split of horizontal
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Fig.9 Narrow side steel bar blade pulling out of vertical

specimen (1)

REPIEAR PR HBLT 4 MERES,
G5 A TSN B 77 B SR (LD L ¥ A 4 )



ETH

EET, % RN A R R i 939

PR CIT D 2 000 39 s o BT CTIT ) R ¥ 25000 80 7 o
Wi IV, anfE 10 F1E 11 iR » 38 A R TE AL A
g 6 MF 7 s, KA hi Fe A 3 000 4 7 B 344K
AR R AR 7R K -4, B H-HS-5 #1 H-LD-5 &
IR, AR RS R 4 d BB A,
49 2 A i SR04 A 8 B R AR C I S F i 3K
WA B 6 d B8 ) i B, I B R A A
WENTE A RPN, H &4 (D 3 (V)
WA —E FUAR. X F i M B R 5 d
A s RASIE R B Hi R B SRR X 38 hy ik
AT BB CIDD 5 X 5 5 ) R 6 45 R
— 3 (BB N IR AR PR B R AR AR AR TR IR, HL
KA DBV BEIR B — 5 #LEE, 3X 2 5 Hm i
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Fig.11 Narrow side steel pulling off of vertical

specimen( V)
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Tab.5 Results summary of monotonic tension tests
apy . pe A P K
V-MT-4d-a 159.7 508. 34 31,77 92 2.92 I
V-MT-4d-b 170. 4 542. 40 33.90 93 4. 20 I
V-MT-4d-c 163.1 519. 16 32.45 83 3.18 I
V-MT-5d-a 186. 6 593. 97 29.70 117 7.55 I
V-MT-5d-b 192. 8 613. 70 30. 68 54 8. 94 I
V-MT-5d-¢ 188. 6 600. 33 30. 02 86 7. 86 I
H-MT-0-a 147.5 469. 51 14. 67 184 2. 26 I
H-MT-0-b 137.6 437. 99 13.69 124 0. 23 I
H-MT-0-¢ 147. 6 469. 82 14. 68 167 2.01 I
H-MT-5-a 196. 3 624, 84 19.53 91 9.32 I
H-MT-5-b 187.0 595. 24 18. 60 96 8. 87 I
H-MT-5-¢ 183.5 584. 10 18. 25 84 6. 65 I

Hiou=Pu/(w?); 7= Pu/(rdL) , HoH L 935 H AT FEREROBL B I B B .

T 207 B 28, AR FLAETY , B ) B AN
SPLEIRES BT R 1 0 AR BEAH R BRI AR TE O
Bt A ], BURREE Ly WS S X 55
3.3.1 HRmprfrE- A s

B 12~ 15 it AR FEER B & B AN E

7 TE SR TR ) B [6) P 77 20 AETE i 42 DB v LA
A IR N AR B AT P S 6 IR R
HAR—FKHELK. Ko, HMT-0 RIERZHZRB B
MLk SN L 2 HAHYEAES, XEHA H-
MT-0 B3I FRARE T L/ - A 2 A RSP &5
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Tab.6 Results summary of high-stress reversed tension and compression tests
U N B v e v v 5o et A R
V-HS-4d-a 168.7 536. 99 33.56 276 I
V-HS-4d-b 174. 4 555.13 34.70 262 I
V-HS-4d-c 167.9 534. 44 33.40 244 1
V-HS-5d-a 194. 2 618. 16 — 215 il
V-HS-5d-b 192.3 612.11 — 198 v
V-HS-5d-c 189. 4 602. 88 — 231 Il
V-HS-6d-a 194. 3 618. 48 — 167 v
V-HS-6d-b 192.8 613.70 — 138 I
V-HS-6d-c 195.4 621. 98 — 193 Il
H-HS-5-a 189. 4 602. 88 18. 84 121 I
H-HS5-b 185.7 591. 10 18. 47 96 I
H-HS-5-¢ 191. 4 609. 24 19. 04 142 I
Hiou="Pu/(ur?) ;0a=Py/(xdL) s Horp L 3k R AERE SR P BB R BE 5 “— 7 s AW hL b, R BIh458 .
xRT XAEREENERRERLCE
Tab.7 Results summary of large-deformation reversed tension and compression tests
N . ok AR X ARTE .
Sk ER R e vl o =
V-LD-4d-a 173.3 551. 63 34,48 326 - I
V-LD-4d-b 171. 4 545, 58 34.10 267 - II
V-LD-4d-c 167. 6 533.49 33. 34 282 - II
V-LD-5d-a 197.1 627. 39 — 261 0.521 I
V-LD-5d-b 194. 8 620. 07 — 227 0.432 I
V-LD-5d-c 192. 6 613. 06 — 196 0.418 Il
V-LD-6d-a 198. 4 631.53 — 187 0. 382 I\
V-LD-6d-b 195.1 621. 02 — 173 0. 496 |
V-LD-6d-c 197.0 627. 07 — 121 0.413 g
H-LD-5-a 189. 8 604. 15 18. 88 82 0. 428 I
H-LD-5-b 185.7 591. 10 18. 47 113 0. 439 I
H-LD-5-¢ 193.2 614, 97 19. 22 76 0. 391 I

{E:0u=Pu/ (ar®) s7u=Pu/ (nd L), Hitt L A3 M AGTEREHOR P S E K BT s “— S B A HL T, RIS BI R4S 1R L.

160 -

120

P/KN

80

40

0

5/mm

B 12 H-MT-0 B2igh - s

Fig.12 P-§ curves of specimen H-MT-0
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