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Abstract; As the characteristics of fragile surface and easy relaxation, it is rare that the columnar jointed basalt
is the base rock of the 300 m high arch dam abutment. During the construction of bedrock surface on the columnar
jointed basalt rock ,some problems often occur,such as destruction of the pre-crack surface of slope, serious pre-exca-
vation of the pre-crack surface,low half-hole ratio of pre-crack surface and rock mass disturbance. In order to solve
the stability problem of the broken rock mass excavation and reduce the pre-splitting blast damage to the foundation
surface stability,a blasting type was determined by comparison test of the pre-splitting blasting and smooth blasting
according to the physical and mechanical characteristics of the columnar jointed basalt on the left bank of Baihetan
Hydropower Station. Meanwhile , The parameters of charge line density and hole row spacing of pre-split blasting were
optimized. The results show that the comprehensive effect of pre-splitting blasting is better than smooth blasting. The
damage of surrounding rock mass was monitored by arranging geophysical monitoring instruments before and after ex-
plosion. The blasting parameters of 0.6 m spacing of pre-splitting blasting hole and 240 g/m linear density are ob-

tained , which can minimize the disturbance to the bedrock surface of columnar jointed basalt and achieve the best
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blasting effect. It provides theoretical and practical reference for foundation excavation of high arch dam with strongly

unloaded rock mass.
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Fig. 1 Schematic representation of the columnar jointed left bank basalt area of Baihetan(unit:m)
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Table 1 Distribution and lithologic characteristics of columnar jointed basalt in Baihetan
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{a) Image of excavation of 630~595 built on the left bank
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(b) Unloading eracks developed upstream of the left bank
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{¢) Unloading crack extension distance is about 2-3m
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Fig. 2 Columnar jointed basalt production and unloading fracture structure
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Fig. 3 Schematic diagram of columnar joint blasting test (unit;m)
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Fig. 4 Schematic diagram of the charge structure( unit;m)
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Fig. 6 Pre-cracking and smooth blasting comparison test area (unit:m)
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Table 2 Blasting parameters of the test area of the left bank elevation 660 ~ 645 m

BWESH RRALIOURTL S WL BAL
L2/ mm 76 90 90
&) HERE/m 0.60 1.8x2.2 3x1.7;3 x2.5;3 x2.0
KREE/ (g-m™) 280 / /
BEKE/m 0.3 ~0.5 1.5 2.0
B/ kg 3.3 15.1 18.5
N 13.2(4 FL—m) 15.1(1 FL—m) 18.5(1 FL—m)

252 BBFLBOIRIL AT SBHLIMFREEZY , ¢ 25 ZBJRETINIR 1.4 kgo BRIl :¢p 70 25550
= A A LIRS EER 1.1 m BN3REZ5 4.5 kgo MBTL: 70 ZHBELIRZ,

SR B FLPA MS15 Bt, FLIA] MS2 MS3 . M4 Bk, HEf|) MS5 B, FRIAj#28E

£33 BEEBEEAN (EW) R
Table 3 Results of testing( monitoring) in the blasting test area
BRI Dﬁ)‘riiﬁi_jl/ BBt FFEEEXETEEFRE FEEFEL
(em-s™")  HE/m  AFBE% EHRE/% BEE/%
YT R 9.1 1.3~1.4 100 96.8 96.3
TR 6.8 1.0 100 98.7 90.1

2.4 HRVEEERIVEBHMLLRE ZH0, FER R 642 ~ 637 m HUEEPERBEARR R TR
ZET ERRRSR, ARG ESHEN AR LT 40 m KEEA#THERTELRAWE
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Table 4 Blasting parameters of the test area of the left bank elevation 642 ~ 637 m
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Table 5 Results of testing( monitoring) in the blasting test area
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R X HRASH
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, FLEE:0.7 m
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Table 6 Blasting parameters of 635 ~ 630 m test area
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B ke 16.1(4 F—1) 17.2(1 FL—1m) 17.6(1 4L.—1)
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Table 7 Results of inspection ( monitoring) of 635 ~ 630 m blasting test area
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Fig. 8 Schematic diagram of blasting vibration measurement points( unit;m)
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Table 8 Blasting vibration monitoring results

KFER/R KFYIRE/T BV BER

; M A e 2R/
iRl T 20 T T2 T A A
(em+-s) Hz (em-s™') Hz (em-s') Hz
1# 5.4 37 3.6 45 3.8 51 12 10 14.6
e 2 3.6 48 2.0 51 2.9 46 18 15 14.6
B 3% 1.6 41 1.1 40 1.7 42 24 20 14.6
4% 1.0 29 0.7 31 0.8 30 30 25 14.6

PRIRB R KRR IRBIEE N 3.6 cm/s,
3.3 FERHW
ARERAL N PR X, SRR B, 485 7 8

;WWWWM&%WWVMW W, SRR IR 2 d, ZETRBY L B AL
BeRAFL( b Tl s—4, A =AT) R—A

Radial

Vertical

B9 140 R REh M fl,3E 8 M fl, i 4 LSy 23-S1 ~23-83,
Fig. 9 1# measuring point blasting vibration monitoring Z1; Fig4 ML S~ 23-X1 ~23-X3.22, &itE

SR AT , 140 & A TR X e RS wh i, EALEE THHME, LA ¢ 90 mm, FLEEA PZLHE
AT 10 m, fLAHELE 10,
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Fig. 10  Schematic arrangement of sonic holes (unit:m)
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Table 9

Sound wave detection statistics of rock mass before and after blasting on the slope of the left bank abutment

PBRIPEE (m - s

=N

BEE/ (m-s7")

Wk Mk

B 1 mAbEE

B} Y VAN Y R
23 - 51 4253 3599 4758 4193 3137 4283 0.8 2
‘ 23-%2 4463 4137 4838 4315 3232 4458 1.0 11
ggtgﬁm Bk 23-83 4193 3707 4619 4074 3254 4150 0.9 7
23 -71 4696 4164 5071 4605 3314 4745 0.8 3
23-52-53 4156 3593 4606 4028 2791 4155 0.9 8
23 - X1 4668 4420 4975 4566 3868 4630 0.8
, BflEgk  23-X2 4466 4000 4834 4382 3545 4464 0.9
g %ﬁm 23 -X3 4708 4505 4939 4546 4169 4565 0.7
23-22 4295 3462 4919 4328 3202 4490 1.0 12
gy B-XI-X2 4612 4006 516 4451 3417 4580 0.9
23-X2-X3 4370 3670 5008 4220 3046 4367 0.9
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Fig. 11 Comparison curve of wave velocity before and after explosion of the upstream and downstream cross-holes
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Table 10 Blasting parameters of columnar jointed basalt
z %
a R YQ - 100B #5LEEAT IR FLASTL , 712 76 mm
BRI b FZLFLFLIEEE 60 cm
c FRIGL - TR RARFREEZE, LR E N 240 ¢/m, 255 HAZ 25 mm
a 3RF CM - 351 SEHLEEAT R pPFLEG L, 7172 90 mm
- 3UE N b R FLFLEIEE 1.8 m, BEFRFLAEABER K 1.2 m
o RALEH 1 70 ZHBHILAT LRIFREZ IEHR 1. 1 m IN5RKZ5 4.5 ke
a R CM - 351 SEBLEEATR B FLESTL, FL12 90 mm;
EX-SiR b FIRFLFLEIRE 3 m, HEEE 9 2.5 m
¢ BZHLEH :p TO H BT
‘ 2 FLPIRSS MSIS BAEE LR
REFE ) AR uss 5 2 T
BARBEMAR  HRAEKENARAET 16 kg, RIS TR BR BN BA B 20 kg
PiSY ) S8,
5 #ip BBt E AT B IR S

(2) S B RE HT R, R A P AR
R E R A A R 456 TR R IR BRI
SFYRT Bt WA PR PR S B AR AE B 4K, I 4
o SIS S0 SRR A 4 R AR S B, W7 DA AR
EHA A PRI, D IUR THZRE B AR B 4R ARk
PRI
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