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Abstract: Considering the two factors of normal concrete (NC) strength and groove density, the shear properties
of the UHPC-NC grooved interface under compressive shear and pure shear stress states were analyzed by oblique
shear test and double-sided shear test. Based on the test results, a formula for calculating the shear strength of the
UHPC-NC grooved interface was proposed, along with the range of interface inclination angles for oblique shear
specimens of such interfaces. The results show that the oblique shear specimen with an interface inclination angle of
30° exhibits NC compression damage or interfacial shear plus NC compression damage , while those with an interface
inclination angle of 60° and direct shear specimens exhibit interfacial shear damage. The ultimate strength of specimens
increases with the increase of NC strength. With the increase of groove density, the ultimate strength of inclined shear
specimen with an interface angle of 30° remains basically unchanged, and the ultimate strength of inclined shear
specimen with an interface angle of 60° and straight shear specimen gradually increases. The shear internal friction
angle of the UHPC-NC grooved interface depends on the NC strength grade.
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(a) Double-sided shear specimen
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Table 1 Mix proportions and compressive strength of NC

3

Mix proportion/(kg-m ™)

(b) Oblique shear specimen, a=30°

Strength 1/
grade Cement  Sand Gravel Admixture Water MPa
C30 376.00 704.00 1 148.00 1.20 184.00 29.7
C40 415.00 552.00 1 288.00 4.15 165.00 56.1
C50 480.00 638.00 1185.00 5.76 144.00 65.6
1.2 K EREIt SHE
2.1 Rt
2185 B o W R
nwk  nw
T T

A Ay T 2R R 5 kR AN SE R, mm; O B
T BE , mm ;w7 5T BE D7 ] 2008 09 56 B, mm.
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|\ = O A S B TR e e G DR 2 = AN [
0.133.0.266 F1 0.399. & 87 i 7 (1 L il £ « I K
30°.60° AR R T WL 1,3 86 153 58 L 3 2.

(c) Oblique shear specimen, a=60°
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Fig. 1 Size of specimens(size: mm)
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Table 2 Design schemes of test

Test Strength Grooved Groove depth/
es
grade “ interface width/number
Gro 1l 10 mm/15 mm/1
30 Gro Il 10 mm/15 mm/2
L C30/ N .
Oblique Cca0/ Gro IV 10 mm/15 mm/3
shear test c50 Gro 1l 10 mm/26 mm/1
60 Gro Il 10 mm/26 mm/2
Gro IV 10 mm/26 mm/3
€30/ Gro 1l 10 mm/20 mm/2
Double-sided
oubiemIted g0y Gro Il 10 mm/20 mm/4
shear test
€50 Gro IV 10 mm/20 mm/6
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(b) Double-sided shear specimens
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(c) Oblique shear specimens
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Fig.2 Grooved interface and mold specimens
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Fig. 3 Damage modes of oblique shear specimens
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Fig.4 Effect of groove density on ultimate strength of oblique shear specimens
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(a) Double-sided shear damage
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(b) One-sided shear damage 1
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(c) One-sided shear damage 2
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Fig. 6 Damage modes of double-sided shear specimens
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Table 3 Double-sided shear damage modes of all specimens

(b) Grolll

Strength ) . Ultimate load Failure mode

grade Grooved interface (specimen 1/ specimen 2/ specimen 3)/kN (specimen 1/ specimen 2/ specimen 3)
Gro [l 77.71/70.05/63. 80 A/A/C

C30 Gro Il 55.38/103.20/57.08 B/A/B
Gro IV 147.80/109.07/148. 42 A/A/A
Gro Il 52.54/58. 30 B/B

C40 Gro lll 168.81/190. 40/160. 99 A/A/A
Gro [V 210.93 /216.60/197. 89 A/A/A
Gro 1l 73.90/70.00/73. 80 B/B/B

C50 Gro Il 200.98/212.70/193.75 A/A/A
Gro IV 120. 80/247.60/242. 56 B/A/A
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Fig. 7 Effect of groove density on ultimate strength of double-sided shear specimens
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Fig. 8 Shear strength envelopes of UHPC-NC grooved interface
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Table 4 Comparison between calculated and tested values of
shear strength of UHPC-NC grooved interface(a=60°)

7,/ MPa
Strength  Grooved o/ Error/
grade interface MPa . 0o Calculated %
value
Gro Il 2.63 4.55 4.56 0.23
C30 Gro [l 4.06 7.02 7.03 0.11
Gro IV 5.28 9.14 9.13 0.08
Gro Il  2.94 5.08 5.47 7.67
C40 Gro Il  5.38 9.31 9.33 0.21
Gro IV 8.02 13.88 13.30 4.19
Gro |l 3.69 6.38 6.76 5.91
C50 Gro Il 6.07 10. 50 10. 49 0.06
Gro IV 9.26 16.01 14.99 6.36

5 T S g Y 1R 25 /N T 1500 XU
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Table 5 Critical interface inclination angle of oblique shear for
UHPC-NC grooved interface

Unit: (°)
Grooved interface
Strength grade
Gro I Gro Il Gro [V
C30 54 56 57
C40 53 54 55
C50 52 53 54

3 it
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