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Tab. 1 Similarity scale and target parameters of various mechanical parameters
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HE C, 1. 20 24kN » m ° 20kN + m °
Bt e 5 C,= C,C, 3.00 5MPa~30MPa 1. 67MPa~10MPa
P A C:=C,C, 3. 00 0. 30GPa~6GPa 0. 10GPa~2GPa

MER /NG C, 1.00 0.15~0. 25 0.15~0. 25
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Tab.2 Test schemes for similar materials

A B C
AU CHARTS /BB X100 % CER CHB 5 5D T X 100% OK Y8/ B85 71 X100 %

W 1 60 75 70
R 2 60 67 60
W 3 60 50 50
I 4 50 75 60
K 5 50 67 50
R 6 50 50 70
W 7 40 75 50
i 8 40 67 70
oY 40 50 60
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Tab. 3 Orthogonal test results of similar materials

IR T HNHL SR E 6./ MPa HPEAE E/GPa B o/(geem ®)
w1 4.60 0.27 1. 89
W 2 6.90 0. 36 1. 99
3 10. 90 0. 87 1.98
g 4 3. 80 0.27 1.91
W 5 6.10 0.43 1.93
6 9.20 0.66 2. 00
e 7 2. 60 0.14 1.95
8 5.10 0.29 1. 96
g 9 8.90 0.44 2.03
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Tab. 4 Range analysis of uniaxial compressive strength of similar materials(unit: MPa)

KR4 A B C
1 7.47 3.60 6.30
2 6.37 6.03 6.53
3 5.47 9.67 6.47
22 2.00 6.07 0.23
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Tab.5 Geometric parameters of test block
WS RS2 l/mm L /mm I, /mm 0/(*
SQ100 100 200 200 0
SQ150 150 175 175 0
SQ200 200 150 150 0
SQ200(2) 200 140 160 0
SQ150_10 150 175 175 10
SQ150_20 150 175 175 20
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Fig. 7 Crack of test blocks with different spacing [ of holes

7o i SQ200 YBRSS RS SQ100 I SQ150 A M 22 5 HAEFL M AL /™ A= TR BEA IR i
@D.Q.©FKRAL, FWRE N — R FUE M H L. L SQ200 M f/NMEHLL L =L =150mm, K {LHH
OB A H AR B B P, TR R L S R SO B R R R E
PRE, =AM ALBE 0 RORTE HOR S T R B0 RAEAL M AL 7™ 24 T RUNIIR RS, 7 (D L il SQ200
(2)5 SQ200 # ke, fLIEHE (= 200mm AZE K 3 A= FAFLm V5 10mm, BIAs T /MR dL e, 1L
L =140mm, FfL &, =160mm, LRI E P b [ b m a2, m s fLRSCRE A A e m k. i
WEAT I S538 e/ DMIRPUZ T A B IR, B /N 2 S BUE = A LY SE 19 7F TR L
2.3 AERE INKXBERSH

i 3 PR LA 1 R AT i A BRI 0 A ke B SQ150 77 T E 1) PR RS B RCR B AE .
T T84 R R Y BB A, AR SCEEREE P SQ150 B SERT T S0 5% AR B 0, LARR T A ff R 0 X R4
R T LA RN BB BUOR B S T

i,

(a) SQI150_10 Pyrpn (b) SQ150_10 FHLEEHE (c) SQI50_20 MFEfiT (d) SQ150_20 FFULL L

B8 ARIE S 0 it B L A
Fig.8 Crack of test blocks with different angle 6 of holes
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Tab. 6 Mesoscopic parameters of numerical model
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Study on stress concentration and guiding effect
of borehole corner in static blasting

YIN Wenjie, SU Yonghua, LI Shicheng, XIAO Junjie, SHEN Jiacheng

(College of Civil Engineering, Hunan University, Changsha 410082, Hunan, China)

Abstract: The process of static expansion and fracturing is generally to fill the cracking agent in the
circular drilling hole., and rock is cracked by the expansion and pressure generated by the hydration
reaction of the cracking agent. Due to the low tensile strength of the rock, the resulting expansion
pressure will destroy the rock. The cracks are often random and cannot be directional. In order to
realize directional fracturing in soft rock engineering, in this paper, an equilateral triangular hole was
used instead of the traditional circular drilling hole, and the directional fracturing of rock was achieved
by using the corner energy accumulation effect of the special-shaped hole. Based on the similarity
principle, river sand, cement, gypsum, and other materials were selected to simulate soft rock, and
static expansion tests with double holes were carried out in the laboratory. Taking hole spacing | and
hole deflection angle as independent variables, the crack propagation law and effects of fracturing were
investigated under different working conditions. The mechanical numerical model of the test block was
established. Then the crack propagation was compared with the laboratory test and further
propagation studies were carried out. Experimental results show that using of the equilateral
triangular hole has a better directional effect than the general round hole. The crack initiates from the
sharp corner of the hole and develops along the bisector of the hole angle roughly. The strain curve
close to the crack goes through four stages: the initial stage, pre-crack stage, crack instable
propagation stage, and steady fluctuation stage. The existence of the equilateral triangular hole
deflection angle can inhibit crack development. Numerical calculation shows that the larger the
deflection angle, the fewer cracks and the more obvious inhibition effect of crack development in the
range of hole deflection angle 0°~30°. Tensile failure is the main failure mode and shear failure is the
secondary failure mode. In the area near the crack, the compression is parallel to the crack and the
tension is vertical.

Keywords: static blasting; the equilateral triangle hole; directional rupture; crack



