¢ D B4 KRB KE

China Rural Water and Hydropower www.irrigate.com.cn 255
X EHE 1 1007-2284(2023)06-0255-06 KA & E

B P RE TR E 135 T Lo V) uin B 2 B
Mohr—Coulomb B 5 1 |

EBER,BEL, W E A

(SR R 2K R S B S TR B, INGE Tl IFAIIERE 010018)

o OE A 4 AR AR A (0% 1% 2% A2 3% ) #9 48  PE Ak SR £ 78 5 4% B U/E (0.10.20.40 A= 60 MPa) F 3
ATHEMZ 4 ERE R, A TALAERBE OB ERRLEHBRSFEEFNIF LS TRIUERBLIERARETA
JERE G o Fa BE R A ¢, W c A A7 o A3 514 2 Mohr—Coulomb 25 37 I % 68 A 3, #3 5] R B) Bl /& R ) 4R 4F % &% F 49 Mohr—
Coulomb B8 3R M) | Z 4 B0 3X AF KL B SR 55 4R 4F 4t 22 R B i T A HAE 89 Mohr—Coulomb 28 3% 4 ) AL 42 4 69 #5128 A8 Z 148
W = SRR e KA

SFHEIR AR AR LA 2 AN B R MR A AR A AR T

R E 525 :TU528.572 SCERARIAED : A DOI:10.12396/znsd.221418

FEEX,BAEL, S, BE LR R L E TH YR E S A Mohr—Coulomb F IR AN [J]. i E R A7k F 7k B ,2023(6) : 255-260. DOI:
10.12396/znsd.221418.

WANG X F, ZHOU H L, YAO Z Q. Mohr-Coulomb failure criterion of ultra—high performance concrete is based on the shear strength
parameters[ J]. China Rural Water and Hydropower,2023(6) :255-260. DOI : 10.12396/znsd.221418.

Mohr—Coulomb Failure Criterion of Ultra—high Performance Concrete
is Based on the Shear Strength Parameters

WANG Xiao-fei, ZHOU Hai-long, YAO Zhan-quan
(College of Water Conservancy and Civil Engineering, Inner Mongolia Agricultural University, Hohhot 010018, Inner Mongolia, China)

Abstract: Through the conventional triaxial compression experiment of ultra—high performance concrete with 4 kinds of steel fiber volume
contents (0%, 1%, 2% and 3%)at 5 grades confining pressures (0, 10,20,40 and 60 MPa), The specific values of internal friction angle ¢
and adhesion ¢ in different confining pressure of each steel fiber content ultra—high performance concrete are deduced from the test data, the
parameter in the Mohr—Coulomb failure criterion is determined by the ¢ and ¢ values, and the specific expression of Mohr—Coulomb failure
criterion under different confining pressures and different steel fiber contents are obtained too. It is found that the Mohr—Coulomb failure crite-
rion can better describe the development law of the triaxial compressive strength of ultra—high performance concrete.
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1.1 JEkPE

il % UHPC H 2 19 JZ 4 R - OJE A P-052.5 #3558 fik
TREE K JE s @A YEry CREAZIE ] 0.3~1 mm) ;3300 H A JE# ;@
UHPC & HE K s K BN 13 mm, AR R 0.22 mm 9 5] EL 9% 47
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1.2 fefkE

UHPCHELA LR 1.

#1 UHPCEALL kg/m’
Tab.1 The mixing proportions of UHPC

%ijggu Kile  GE AR ARy K BUKGR) T gE
0 820 164 902 205 148 205 0
1 820 164 902 205 148 205 74
2 820 164 902 205 148 205 148
3 820 164 902 205 148 205 @ 222

1.3 AR i1k

il % UHPC BURHBUF B ] S IR 7 B P UL SCHk 131,
Jr g B AR =18 T R IR EARZY 50 mm, #5529 110 mm ()
FAEAAAE . 1IN T4 UHPC BIAE AR
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E1 UHPC EH AR
Fig.1 Cylindrical specimens of UHPC
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Fig.2 Electro—hydraulic servo rock triaxial tester
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Fig.3 Triaxial test loading path
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Tab.2 Measured value of UHPC specimens compressive strength

LT 4 FEl R/ BURSREE,  PURREL

e R4S B
B4 ZEUHPCR ST #hzk FRI% MPa MPa F-HI{E/MPa
Fig.4 Stress—strain curves of plain UHPC 1 0 0 117.96
119.7
2 0 0 121.48
3 0 10 197.06
198.8
4 0 10 200.54
5 0 20 223.08
219.4
[§ 0 20 215.67
7 0 40 250.46
252.2
8 0 40 253.87
9 0 60 292.02
294.8
10 0 60 297.54
11 1 129.36 13
E5 $MA%EE 1% UHPC i) R 25 i 2% 12 1 134.61
Fig.5 Stress—strain curves of UHPC with steel fiber content of 1% 13 1 10 197.96
200
14 1 10 201.43
15 1 20 230.92
232.7
16 1 20 234.43
17 1 40 271.03
277.6
18 1 40 284.15
19 1 60 300.12
301.2
20 1 60 302.34
21 2 0 150.07
151.6
22 2 0 153.12
R 23 2 10 200.82
E6 MA%EE2%UHPC M F 35 4k 202.3
. . . 24 2 10 203.87
Fig.6 Stress—strain curves of UHPC with steel fiber
25 2 20 238.59
volume content of 2% 241.0
26 2 20 243.56
27 2 40 270.31
272.6
28 2 40 274.79
29 2 60 307.60
310.3
30 2 60 313.05
31 3 0 133.08
135.3
32 3 0 137.45
33 3 10 211.78
213.6
34 3 10 215.33
35 3 20 234.22
6 236.3
E7 NAY%EE3%UHPC M H 35 4k 3 > 20 23834
Fig.7 Stress—strain curves of UHPC with steel fiber 3 3 40 274.07 2771
volume content of 3% 38 3 40 280.05
s R Y e = v - 39 3 60 302.43
B B AR KSR RRR R G 218 T I, S e iV RIS 40 X 6 10754 305.0

A1) 187 3 AR 4 AR AR AR AR, R T 23k = B BE, 233l
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3% 2 W, O R A, 94T 4k 25 Bl 29% 1Y UHPC 4R35 15
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FBIHE 4 10 MPa A}, 2 UHPC WAEL35 i K 198.8 MPa, 44T 4k
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IS
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SRR A 7E B R F55F 10 MPalf R BIR . 4 Fh4RLE
Y b UHPC 76 AS[R] BBl T A58 B A5 Ak il 28 WL 11 8

E8 47N S E UHPCEARREE THIEEREE
Fig.8 Peak strength of 4 kind of steel fiber contents UHPC

at different confining pressures
2.3 HETERERREE L ANEIEE TR
H1 3 2 BliE T 743 3] 4 TP 2T 4 55 5 UHPC 7R A ] il TR IR Y
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Fig.9 Stress circle of ultra—high performance concrete
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o, = 0, tan’(45° + @/2) + 2ctan (45° + ¢/2) (2)
[E] A
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E10 HE&BERBEGKL
Fig.10 Straight line mohr strength envelope
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Tab.3 ¢ and ¢ value of ultra—high performance concrete specimens
LT Yt 7
0% 1% 2% 3%
c/MPa  ¢/(°) ¢/MPa ¢/(°) ¢/MPa /(") c/MPa /(")
10 213 50.8 253 48.0 339 418 244 50
20 27.0 41,6 294 420 360 392 300 42
40 33.0 324 346 347 439 300 358 341
60 351 300 393 285 469 266 40.1 286

R M B R R - PN R AR 5 N TR ) B LR S AN AT A
R AR LE FL A S LER BT DL SCwik [ 13 ]
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e HEERT.
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Tab.4 Mohr—Coulomb criterion parameters values
GIESR e
0% 1% 2% 3%
¢/MPa K ¢/MPa K ¢MPa K ¢MPa K
10 21.3 7.9 25.3 6.8 339 5.0 244 175
20 27.0 5.0 29.4 5.0 36 44 30.0 5.0
40 33.0 33 34.6 3.6 439 3.0 35.8 3.6
60 35.1 3.0 39.3 2.8 46.9 2.6 40.1 2.8
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T T = A 0 P 5 8 o0 A 5 S T ) 22 1 o S A 7
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SIS TG 22 14.3 MPa, AR 4 KR A9 UHPC 5 80 = 4l 46
TG I R0, 525 RV A4 R AR R] , B2 T 20 AH ] TR
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Tab.5 Comparison table of mohr—coulomb criteria for ultra high—performance concrete

B R ey
[l FE/MPa 0% 1% 2% 3%

SEE T SEAE THINE SEAE THINME - -

0 75.6 - 93.26 - 108.1 - - -

10 138.0 152.3 149.20 158.6 151.0 155.7 - -

20 164.4 172.9 181.70 190.3 189.8 193.1 - -

40 210.1 204.3 236.10 233.8 243.0 224.5 - -

60 - - - - - - - -
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