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Experiment on Anchorage Performance of Planting Rebar with
Rapid-solidification Inorganic Adhesive
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Abstract: Based on the problems of low modulus of elasticity, easy aging and poor heat resistance
of organic adhesives, a new type of inorganic adhesives with high strength and rapid solidification
was developed. Through the pull-out test of the planting rebar in the horizontal and vertical
planes of concrete substrates with inorganic adhesive, and comparing the test results under
different working conditions, the effects of rebar diameter, concrete strength, anchoring depth
and the implanted angle on the anchorage performance of rebar planting were investigated.
Several typical failure patterns were concluded based on the test phenomena, and according to the
test data, the load-displacement curves of two kinds of typical failure modes were drawn, the
anchorage stress mechanism of planting rebar was analyzed. From the view of structural safety
and engineering economy, an approximate formula for calculating anchorage depth was obtained
through theoretical deduction, and a simple and practical design method for planting rebar was
proposed. The method was applied to the test, and the theoretical calculation values and the test

values were compared. The results show that on the basis of uniform shear model, the average
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bond strength of steel specimen after 28 d can reach 19. 65 MPa or even higher, far more than the

bond strength of A grade adhesive (11 MPa) which was proposed in Technical Regulation of

Chemically-planted Steel Bars in Concrete Structures. The proposed design method of planting

rebar is applicable to various working conditions, and the theoretical calculation results of

anchoring depth are in good agreement with the experimental values. The design method of

planting rebar can be applied to the future design of planting rebar.

Key words: reinforcement of structural engineering; inorganic adhesive of planting rebar; pull-out

test; anchorage performance; uniform shear model; design method of rebar planting
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Tab.1 Compressive Strength of Test Cube

o B T | B K38 / MPa
e/ % | fal/min 3d 7d 14 d 28 d
1 11.1 15 40. 10 61.82 59. 54 57.37
2 11.1 5 43.80 | 78.61 | 95.39 | 98.76
3 11.1 11 41.30 | 65.07 | 76.34 | 84.27
4 1.1 7 35.70 | 57.19 | 61.79 | 92.76
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Tab.2 Mechanical Property Parameters of Rebar

R | WGRE | R
d/mm *Jffﬁ;M li fy/MPj  p | M/
8 400 494 675 17.4
10 400 452 691 18.2
12 335 378 550 28.6
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Tab.3 Technical Requirements of Pore Diameter

Wi B2/ mm 8 10 12
L4/ mm 12 14 16
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Fig.1 Planting Rebars in Horizontal Plane
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Fig. 2 Planting Rebars in Vertical Plane
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Fig.3 Photo of Test Setup
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Tab. 4 Pull-out Test Results of Planting Rebars

L 4/mm %ﬁﬁlﬂi& —— WHEAR S/ | AR AR T A LR S /KN RSO Ty
feo/MPa mm s/mm MPa
Cl-1 R 753 P T 0.0 1.2 31. 60 19. 65
C1-2 ) A 53 T 0.0 0.6 31. 80 15. 82
C1-3 1 1 0.0 0.4 31. 40 13.01
Cl-4 AR 0.0 0.3 32.28 10. 70
C2-1 ’ 5 7555 Fir e 0.0 1.5 30. 92 19. 22
C2-2 LIFEOR 0.0 0.8 31.51 15. 67
C2-3 2.0 R 15 3L 0.0 0.7 32.19 13.34
C2-4 AR 0.0 0.5 31.11 10. 32
C3-1 A 55 o W7 8.4 2.1 47.17 18.77
C3-2 . A 4 0.0 1.5 47.79 15.21
C3-3 990 A5 i I 11.2 1.0 48.37 12.83
C3-4 B 5 r 7 0.0 0.5 47. 74 10. 13
C4-1 10 B 75 it 7 0.0 1.0 48.78 19. 41
C4-2 A 4 1 0.0 0.9 47.52 15.13
C1-3 o0 R A5 L 0.0 0.7 47,77 12.67
C4-4 AR OR 0.0 0.4 48.33 10. 26
C5-1 A EOR)) 5.1 2.0 50. 66 13.99
C5-2 i} A0 4 6.4 1.4 50. 95 11. 26
C5-3 108 R 755 L 7.3 0.9 51.91 9.56
C5-4 A EOA)) 8.5 0.7 52. 44 7.73
C6-1 12 A AR 7.6 49. 88 13.81
C6-2 ) R 753 P T 10. 8 2.0 53.01 11.72
C6-3 90 A e 12.4 52.18 9.61
C6-4 AR 12.1 1.6 52.37 7.72
C7-1 AR 0.0 26.70 16. 60
C7-2 WA 0.0 30.13 14. 99
—_— 8 40.3
C7-3 WA 0.0 31. 99 13. 26
C7-4 B 75 r 0.0 1.6 32.35 10.73
C8-1 AR 15.2 24. 00 9.55
C8-2 B AR 0.0 28. 00 8.91
R ——— 10 31.4
C8-3 R 0.0 30. 10 7.98
C8-4 B R 0.0 20. 00 4,24
C9-1 B R 8.0 33.12 9.15
C9-2 AR 12.3 46. 82 10. 35
_— 12 44,1
C9-3 R 0.0 34. 86 6.42
C9-4 R 12.4 45.52 6.71
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Tab.5 Relative Anchorage Depth of Planting Rebar in

Horizontal Plane

. Tl [ R
WA EAR/
€20 C30 C40
mm
P | R | B | R | Bel | Ree(E

8 8.8 8 8.5 8 8.2 8
10 10. 2 8 9.8 8 9.4 8
12 11.4 10 10.9 10 10.5 10
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Tab. 6 Relative Anchorage Depth of Planting Rebar in

Vertical Plane

.y R X i [ ¢
W HAR/
€20 C30 C40
mm
LS | RS | B | RRE | HeE | R
8 11.4 15 1.1 15 10. 7 15
10 13.3 | >15 12.7 | >15 12.2 | >15
12 14.8 | >15 4.2 | >15 13.7 | >15
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