2015 48 H

BT AHP-Fuzzy (LMK NIRRT RARIE  BH%, %5 - 45 -

doi;10.3969/j. issn. 1001-8352. 2015. 04. 011

T AHP-Fuzzy iEB7K TIERBIZIT HFEMRIE"

FAE"

% j_z) /ffj.;‘g:%(lf ijﬂ]li”@’

g

A A0

D% & R ALiE T2 5 (£ )k ,400011)
QW B M K % (FR) (146 KX ,430074)

[ 2]

FERIK T BRS8N Z R S I 3R B R 2R T, 453 J2 ik (AHP) R 827 (Fuzzy ) 257

BT ST KN R B 7 SR BCE TS AT DS A% AV DU R AR B xR B R R R Sk e AR A
FOR A P 09 F U, 2 SR I R X B ELEA T 70 S, A R a3 B V0 8 3 — S T P MR it
TR, 23307 58 1 NIRRT 6 0 SRAIDT 58 1 HEA TR R T, 488 DX S 9 SR A R At BAR e 0 2 ), o A R 3K

BRI REROR R AT
[ S ]
(/255 ]  TD235

Ell

il

Wit 5 i AN W7 R, oA T b e AL T ARG A
BER KR VERE TR 2 BIGOK R
kst 7K BRI A TR R 25 3 B R S 1 ]
B, LB Y T R IR KR P R i
%, ZRDIXF M TR K TR ik 2 ke 24
ST AU IE FIPE B2 1 708 IF S L 1) SRR 24
R, R XK R R L Bl L I S St
T T B2 T 45 B ik 2 55 5 B E B 7
B T BT, X ARRT R BT L e R
HBE TR (HU2 B T /K RS2 B 2 07 T R R R,
R IR R L T A E T AN R

TEFEAT 3 B T IE 236 — 1 TR K3 AH ¢
PR HE S KB 20 SR T 3 BRI
T A SRR 2R 4 BT ik ( AHP) FIBOH PEA
BIRY (Fuzzy ) , 557 2 S H0K T BRI E AR
R IFRASF R 7 58, it TR 338 R A
1 AHP EBHEIERNE
1.1 KTRHIEITSH

TEAR AR BT 7 S0, N 2R 2 07 T A
R, FEOREMALITSE A, LT A, 5
WA hl = A, Z 2R R A, KA B2 A,
A, YR AHP 20 EN F456 7K T BRI iR
M TOK R B BT S B R A k1
FIis

* WrFE B #5:2015-03-06

KRB s B R U M s B K

k1 KFBRIGRITAH S ER
Tab. 1

Layered table of parameters

in underwater blasting
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Tab.2 Grade assignment for stochastic

coincidence indices( /)

Birdk Iy
1 0.00
2 0.00
3 0.58
4 0.90
5 1.12
6 1.24
7 1.32
8 1.41
9 1.45

Hierarchy of parameters in blasting design
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Tab.3 A ~A, judgment matrix and consistency test

A A A, A A, A, W, (n=1-~5)
A, 1 5 6 1 5 0.400 9
R Vo 3 14 2 0.115 7
A, 6 13 1 141 0.062 6
A, 1 4 4 1 5 0.353 5
A, 15 12 1 150 1] 0.067 3

w

A=5.1300;1.=0.032 5;1;, =1.12;
R.=0.029 0<0.1

KA A ~ A, BB R B — BP A T

Tab.4 A, ~A,, judgment matrix and consistency test

A Ay A, A, Ay W, (n=1-~4)
A, 1 3 6 6 0.585 0
A, 13 1 3 3 0.238 8
Ay 1/6 173 1 1 0.088 1
A, /6 173 1 1 0.088 1

A =4.020 631, =0.006 9;1, =0.90;
R.=0.007 7<0.1

A5 A, ~ A, P B AR R — B AR T

Tab.5 A, ~A,, judgment matrix and consistency test

A, Ay, A, A, A, Ay W, (n=1-5)
Ay 1 3 4 4 2 0.408 1
Ay 1731 3 31 0.177 7
Ay 14 1731 1 13 0. 080 0
Ay 14 131 1 13 0. 080 0
Ay 12 2 3 3 1 0.254 2

A =5.108 251, =0.027 131, =1.12;
R, =0.0242<0.1
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Tab.6 A; ~A,, judgment matrix and consistency test

A, A, Ay, A, W, (n=1~3)
Ay, 1 3 1 0.428 6
A, 173 1 173 0.142 9
A, 1 3 1 0.428 6

A =331, =0;I, =0.58;R, =0 <0. 1

AT A, ~A, P BB — B AR T

Tab.7 A, ~A,, judgment matrix and consistency test

A, Ay Ay Ay Ay W, (n=1-~4)
Ay 1 4 1 3 0.358 9
A,  1/4 1 /6 12 0.073 3
Ay 2 6 1 5 0.451 3
Ay 173 2 1/5 1 0.116 5

A=4;1.=0.018;/; =0.90;R. =0.020 0<0.1

A8 Ay~ Ag I BT MR — SO T

Tab.8 A ~A,, judgment matrix and consistency test

As As) A5 W/A5n (n=1~2)
Ay, 1 3 0.750 0
As, 1/3 1 0.250 0

X =2;1, =031, =0;R. =0 <0. 1
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Tab.9 Total level sort and consistency test
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Tab. 10 Design project for blasting

i H FER1P O FER2 FE3
HEHR KR/ ke 27.5 27.0 28.5
B2 E/ kg 357.0 618.0 280.5
WK E/m 2.5 2.0~2.5 2.0~2.5
JERT % B/ ms 50 25 50
FLHEFE/ (m x m) 2.1x1.8 2.3x1.8 2.1x1.8
LB A 21 28 20
L/ mm 90 100 90
BRKFLE/ m 8.7 8.6 8.9
H/MEPIZ/m 2.5 2.5 2.0
A A A A A A
AL T e
HEE R 109 112 100
i Pk NIl NIl
BARIRHE/ (em - s7") 0.222 0.254 0. 490
SRR A A A
il P PR 1R/ MPa 0.655 0.790 0.721
et AT %/ He 73.9 88.2 101.3
KB/ m 18 20 18
Wik (m-s™") 0.5 0.5 0.5
[0.50 0.60 0.30]
0.48 0.40 0.51
0.80 0.80 0.80
0.80 0.50 0.80
0.90 0.80 0.90
0.80 0.70 0.80
0.90 1.00 0.90
0.80 0.80 0.80
0.90 0.80 0.90
R= o (6)
1.00 0.70 1.00
0.37 0.27 0.67
1.00 0.70 0.70
0.78 0.75 0.51
1.00 1.00 1.00
0.35 0.21 0.28
0.80 0.80 0.70
0.60 0.50 0.60
10.70 0.70 0.70
J& BE B R 5 N el

A AHP-Fuzzy LAY | $2 B (5) 1A F
H) i B 1.

B=WxR=[0.6335 0.5817 0.5387],
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Fig.2 Design of blasting vibration
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Tab. 11  Monitoring data of vibrating velocity
cm - 57!
e D0 X J5'1i) Y Jy I Z Jrli
4-19-1 0.136 0.128 0.091
4-19-2 0.162 0.138 0.130
4-19-3 0.072 0.078 0.093
4-194 0.119 0.111 0.088

R A 2 000 T 2R I A A R AR iR
B AR H AL 0.162 em/s, 3G /N T #0965 (8 1
em/s' BRGSO AE
4.2 FHERESEE

KRG SE UG TR 4 m® 7242 R
ATV R T, B KT B iR A 4282, DLIK B 1R
i, DTG AR BT 2K, B S , A AR D95 /)N
F 700 mm , AAELERBLE 1. 10 ~ 1. 20 [8], B R
BT IR T %A Ve ARG B BEoR 15 W ME T35k
e 3 fis,

3 MRS AR R
Fig.3 Rock clinker degrees and slag

removal after blasting
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Design Optimization of Underwater Blasting Based on AHP-Fuzzy Method

LI Chunjun® , WU Li% ,FU Haitao™ ,PENG Yaxiong® , LI Hongyong" ,SHU Li"

(D Changjiang Chongging Waterway Engineering Bureau ( Chongging, 400011)
@China University of Geosciences, Wuhan ( Hubei Wuhan, 430074 )

[ ABSTRACT]

Because of the diversity of design parameters in underwater blasting and the complexity of influencing fac-

tors, the method of analytic hierarchy process (AHP) and Fuzzy comprehensive evaluation were combined to optimize the

design model of underwater blasting. Weighting can reflect the influence of various criteria and indicators for the target. In

order to overcome the subjectivity of weight assignment process, the judgment matrix was used in the model to make weight

distribution. The model was applied to optimize the blasting designs in the third phase of Jialing River waterway regulation

engineering, and calculated scheme 1% was selected as the optimal solution. In blasting construction undertaken with this

scheme, the vibration velocity near the critical zone of the bridge was well controlled. Rock has met the requirement of the

degree of clinker and slag removal effect is good.
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