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Test on shear performance of segmental precast epoxied joint
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Abstract: In order to study the shear performance of the precast epoxied joints of concrete
segments, a full-scale direct shear test of the epoxied joint was carried out in consideration of the
joint form, the thickness of the epoxy resin and the number of shear keys, and the failure modes
of the specimens were analyzed. According to the shear bearing capacity and vertical relative slip,
the normalized shear stress-vertical relative slip curve was studied, and the existing shear bearing
capacity formulas were compared and analyzed. The results show that compared with flat epoxied
joints and wet joints, the shear resistance, normalized shear stress and plastic deformation
capacity of the single keyed epoxied joint specimens are improved. The greater the thickness of
the epoxy resin of the single key, the higher the shear resistance of the single keyed joint, the

greater the normalized shear stress, and the better its plastic deformation ability. The shear
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bearing capacity of the double keyed epoxied joint specimens is higher than that of the single

keyed epoxied joint specimens, and its plastic deformation capacity is better than that of the

single keyed epoxied joint specimen. It is not advisable to ignore the influence of the thickness of

the epoxy resin on the shear performance of epoxied joint.
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Table 1 Design parameters of specimens
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e R
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B1 | Bl i fe gk 1.0 540 mm X 340 mmX 150 mm

B2 | PG I R4k 3.0 540 mmX 340 mmX 150 mm

B3 | S R 4 4% 8.0 540 mmX 340 mmX 150 mm

B4 | XU e 4 4% 1.0 790 mm X 500 mm X 150 mm
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Fig.2 Fabrication process of specimen
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Table 2 Experimental results
KAE | MR AT AR | ABREY R | B | CFEE
i | /KN ¥/mm | Jj/MPa | By | ALY s
BP-1 115.3 0.37 3. 84 0.56
0.58
BP-2 123.4 0.33 4.11 0. 60
BU-1 145.4 0.41 4. 85 0. 70
0.68
BU-2 136.7 0.39 4.56 0. 66
Bl-1 151.0 0. 46 5.03 0.73
0.75
Bl-2 157.2 0. 47 5.24 0.76
B2-1 173.9 0. 50 5. 80 0. 84
0. 86
B2-2 181. 6 0.52 6.05 0. 88
B3-1 179. 8 0.53 5.99 0. 87
0. 88
B3-2 182. 6 0.53 6.09 0. 89
B4-1 256.0 1.03 4.88 0.71
0.72
B4-2 263.2 1. 06 5.01 0.73
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Fig. 6 Normalized shear stress-vertical relative slip

curve of different joint form of specimen
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Fig.7 Normalized shear stress-vertical relative slip

curve of different epoxied joint thickness of specimen
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Fig.8 Normalized shear stress-vertical relative slip

curve of different shear key number of specimen
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Table 3 Comparisons of existing formula calculation results
Kgs | f./MPa V./kN V./kN V./V. Vi,/kN Vi/Vy V./kN V./V. Va/kN V./Va
Bl-1 47.30 150. 98 193. 62 0.78 126. 28 1.20 146. 87 1.03 131.05 1.15
Bl-2 47.30 157.22 193. 62 0. 81 126. 28 1.25 146. 87 1.07 131. 05 1. 20
B2-1 47.30 173. 86 193. 62 0. 90 126. 28 1. 38 146. 87 1.18 131. 05 1.33
B2-2 47.30 181.62 193. 62 0. 94 126. 28 1. 44 146. 87 1.24 131. 05 1. 39
B3-1 47. 30 179. 83 193. 62 0.93 126. 28 1.42 146. 87 1.22 131.05 1.37
B3-2 47.30 182. 63 193. 62 0. 94 126. 28 1.45 146. 87 1.24 131.05 1. 39
- fE 0. 88 1.35 1.16 1.31
Vg 0.004 0.010 0.007 0.009
B4-1 47. 30 255.99 338. 84 0.76 221.00 1. 16 257.02 1. 00 187. 65 1. 36
B4-2 47. 30 263.19 338. 84 0.78 221.00 1.19 257.02 1.02 187. 65 1. 40
S (i 0.77 1.17 1.01 1.38
Vg 0. 000 20 0. 004 50 0.000 20 0. 000 80
TE« fo IR+ BUAL RPTFRIR I 5 Vo N3 0 5 58 , L8 45 T30 A A BR AT 3805 V. Vo Ve WV 43 BN AR R Sk (137 . [20] . [21] . [3]75 %I
40 59 58 B A0
Fr7s o R e e A A A BT BT R 2 B BR BT 1) i 2K

Buyukozturk &5 48 H 1) B 14 i 52 4% Bt 35 7R 4
NV tEAKXH
V.=V,0.921/f.+1. 205,) (D
P o, RHEETHE N Sy 5 Ay Oy B 1A B2 4% ThD G T AR
FESC R RO R R A BB R Vit
HARXN
V,=A;0.6/f.40.83,) (2)
PN B RO B e A B Y R T V. it
BAAN
V.=a1aA;(0.39f%° +1.516,) (3)
oy SR U 42 4 L BT T R AR, U 0. 854
h BT R A B AR O 1.2 B e B 005 £,
R BE A 7 7 R BT R B
T ROAED AR I B O I B A P Y R V.
I YAE W)
Vi=aA, (0.56/f.+1. 26,) (4)
Ko 75 T B B G B 00 2R 8. B O N 2 BN
9 a 235 R 1. 1,0, 95 Ajil, S 48 53 80T 1T AR, A, =
A+ —DA A, RECH R BT A SR 00 B
R FEIREE L A KO,
N ST AT (1 1A g 2 4 AR R AT B B a6 T A5
) A BR B 1 47 2841 5 =20 (1) ~ (D FHEAE 347 % b 43
Bro 25k 3 Fron . AT LA - X T SR O i 4%
A ABR B U far 2 S B 5 =0 (D ~ (DR EZ
o PS4 43 51 2y 0. 88,1, 35,1, 16, 1. 31, J7 22 53
2k 0.004.0.010,0.007.0. 009, FHRX (D EMT
PR UG I 2 i B BT BT R 2T L (2D ~ (O IR A

SEME S 3D TR 2 H i sh fe /. i BR 8 1) fof
FHLWE S X (DI BEAEZ 5 R 0. 78,0, 81,
0.90,0.94.,0. 93,0. 94, & B 57 477 7 48 52 W {5 =X
OB Z AR 1. 20,1, 25,1, 38, 1. 44,
1.42.1. 45, W BR8T Y] fr 52 5 X (D EHEZ
FbAr 3R 1.03.1. 07,1, 18, 1. 24 1. 22, 1. 24, 4 bR
BT 7 B S 5 X (O R EZ B 1015,
1.20.1.33,1.39.1. 37, 1. 39, %2 B 7 7 0 I G Jig )
JEN 1 mm A, 3K (3) X B e 422 4 0 B AR 28 T Y
T Ak R fe b E PR ER B RIS FE A 8 mm B, 3K
(1) % BB 1A 8 2 5% BT 5 7K 28 ) 1 000 280 R A 4
XoF T RUHE Ty ¢ 42 e i A0 B 5 70 7 48 552 DU (L
HRD) ~ Wi BEZ W8 E 558 0. 77,
1.17.1.01.,1. 38, R 2 (1) @ il 7 WUEE 1 i #2245 38
PRI BT AR AR 7, 3 (2) ~ COARAG T XU 1 e 4 4%
WA BT BT AR E T AE I EA IR IR EE ) 1 mm B
2 (3) % WUREE 147 158 12 % e B 7K 2 7 9 000 80 2 A 4

4 45 i

(1) 5 - ThT J 42 4 PN HE S AR L o BR B A7 Ji 2 2
W AF BT BT AR T LG AR T 0 g R A AR I fiE
WA .

(2) BRI i 122 S X1 1) A SR I P R
) P A IR 2 3 1 0 B R 2 0 B R LS A B
JyBER HIRVEAL T BE J1 s

(3 XS AT 52 422 2 a1 B0 470 59 7 38 ) bE A oA
JEH SE L AF O BT B 7R 2 v LI R AR JE BE 7 LE AR
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(4)Buyukozturk 2357 22 2w Al 1 86 145 A1
XUBHE R JEE 12 S F RO BT BT R 3 H7 7 SC R AN Uil A
7 RAR O SUARAY 1 S B A7 AR UURE 147 I 3 4 1A 1Y
VIR S . AW NG IR E R 1 mm B, A0 E
Uit 22 K0 R U A7 Je 4 % T 5 7K 480 7 1 T 280 R B
U AR AW IR O 8 mm B, Buyukozturk 45
PRI SO0 BB U7 i 2 5 BT 0 7K 38 g 4 T A4 R
RYF

(5) 4R 22 35 B2 Y 10 B A7 158 4 4% T B 7K 3k
TITF B S ok 25 0B PR S I PR B i A 3R I
I B2 P B 0K R 2 B B B R BN A SR e
SE P I 4 4 JRE B2 T A R 050 o e 00 O MG e 6 L
BRI T 5 Skt B S8 %07 1M 24T BT

S % ik :
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