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Limit analysis solution of dynamic Brazilian tests
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Abstract: By using the limit analysis upper bound theorem, the elastic solution of dynamic Brazilian tests is optimized.
Considering the effects of the radially angled cracks caused by the high-speed impact at contact points of the disk on the
dynamic tensile strength, a new formula for computing the upper bound solution of the limit dynamic tensile strength is

obtained. The original elastic solution and new upper bound solution are discussed by analyzing the dynamic tensile results of

sandstone. The research shows that the dynamic tensile properties of sandstone do not change significantly with the loading rate.

With the increase of the loading rate, the curve of dynamic tensile strength is relatively flat. The upper bound solution offers a
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more secure and reliable reference value for the use of sandstone rock mass.
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Fig. 1 Dynamic tensile strengths of marble at stress rate of

830 GPa/s
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Fig. 3 Impact failure of Brazilian tests

B‘,— a AN . 1C

4 BREEZSEZRIAEHIREXRE
Fig. 4 Velocity diagram of Brazilian tests

NFTHER, RBCE At R RO 45 T
WFER R aalfFsEN . anNEEsE w
ST R R EFEHE W, METTIRS R
T Wy Z M.

¥ (. 6). (7) BT R RRRA 5
ARSI R B AR

W =f-IR-2v,
v=o0owsin(a + @) }

BUYIREU) R AR
1 .
w,=f. ~5(l—sm(p)~4l-

®)

a

ow , (9
2sina ©)

GAEE ]

_ S IR(=sing) o (10)
N 12sina ’
Bl E AT AR FESR RN
W =W +W, =2fIRSwsin(a + ¢) +
Jo-IRA=sing) o (11)
12sina
HRAEAR SR 7 A _ERRE B, AMES AT BT ) Th &5 T
PIEES R, R
20-u=f-IR-2v+

GAREE ]
f.IR(1—-sing)

= f.IRtan(a + @) + » (13
0=/ (@+9) 24sin a cos(a + @) (13)

X, RO A R RE E R B AE T, ah
R FH B0 L 70 [ 4 BS AR BT B fr R B e H%
JE 7 TR S BCE A S SRR AR, il
BIYIZRGO LA 5 PN R AR . AR PR 2047 1 BR
SEBONFER, NS B2 AN L T iR R, X
LA AR I R B E TR, B8 a
i ERAR, VOE R & SR e
SRUENN o by A B PR 5 A -4ar o i P o A WM PR o e s
IRSRPE R — A _ERRAR, RXEHES AKX (D K
G

3 IR ATEES M MR AT AR AUXT EE 4
WRIEATS A 13D, A AN EE M0 =30° ,

ﬂM=mw,émv%,%ﬁa5n%§%%%ﬂ

% 1.
MEAINEERM =30", f/f =50, Hifa
IR, o5 n %RIE 2 Fir.
BEAb, T O B [ A L 0 3 o
2PW) g P SR o, (A 1.57.

nD

{K2ﬁ~m'5WQMa+¢),

2

f. - IR(1-sing) s

w , (12
12sina (12)







%6 1 AT, 5. B TV B A B e AR R 23 #r A 1159
x1 a nWNEXFR (p=30°, f/f,=10)
Table 1 Relationship between o andn (@=30° , f./f,=10)
all®) 5 6 7 8 9 10 15 20 30
n 3.6183 3.1901 2.8941 2.6809 2.5234 2.4053 2.1384 2.1394 2.5654
£2 a nWREXFR (9=30°, f/fi=5)
Table 2 Relationship between « andn (¢=30° , f./f =5)
all®) 5 6 7 8 9 10 15 20 30
n 2.1593 1.9583 1.8238 1.7311 1.6666 1.6222 1.5692 1.6656 2.1487
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Table 3 Parameters and results of dynamic tensile strength of sandstone

G WERRMPs)  ERERmm o ) Lmm f Effja MRS PN alC) fi/lﬁ\%i
B1-10 0.79X 10° 49.22 49.50 11.71 44.79 9.5 7.47
B1-17 1.41X10° 49.40 49.30 17.20 65.77 6.0 8.47
B1-16 2.62X10° 49.34 49.94 20.88 80.78 5.0 9.06
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Brazilian tests
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Fig. 6 Comparison of impact splitting modes under different
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