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Thesis Title A Study on Weak Clay Plane Blasting Technique at Mae Moh
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Major Program Mining Engineering

Academic Year Year 2011
ABSTRACT

The objective of this study was to develop a no-free-face blasting technique
applicable for blasting clay stone bed at Mae Moh lignite mine, EGAT in order to destroy its
bedding structure. As a result, slope stability was expected to be improved, In this study, blasting
with drill holes diameter of 38,137 and 181 mm were performed at the depth ranging from 1 to 30
m . Line of empty drill holes either with or without pre-split blasting was used as an equivalent
free face.

The result of the study showed that line of empty holes could be applied as an
equivalent free face. Pre-split blasting of these empty holes yielded better fragmentation. To scale
up according to drill holes diameter, multiplying factor of the hole diameter can be used as a
scaling factor for the drill hole.

The hole spacing not greater than 18.4 times of the drill hole diameter and the

explosive factor of 0.35 kg/m3 was recommended.
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Ua191u7u 8,001-10,000 613 (1) (n=4)
50,000 - 100,000 3 75.0
100,001~ 150,000 1 25.0
&1¢7A 70,000 1. GaA 140,000 1. 11AZINGH 95,000.0 U
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15199 3 (719)

113U : pTeu
msasadanznavlunszya - : ”
1IN (N =83) Jouaz
ANFYMUM THONUBI/ADIANNTZTI (UIN)
dardmin <2,000 72 (V) (n=45)
1000-1500 28 62.2
1501-2000 8 178
2001-2500 3 67
> 2500 1 Al 6 133
1@ 1,000 1. qaga 3,000 1. IazInAe 1,788.9 1.
dard13u 2,001-4,000 43 (UIN) ®=23)
1000-1500 ? 391
1501-2000 6 26.1
2001-2500 . 217
> 2500 1 3l 3 13.0
197 1,000 1. AGIFA 3,000 1. IazInae 1,987.0 1.
dard1mau 4,001-6,000 43 (UIN) (n=8)
1000-1500 ! 123
1501-2000 ! 123
2001-2500 3 377
> 2500 1 3l 3 377
éﬁqw 1,500 1. gag@ 3,000 1. 1IRAY 2,500.0 11,
dard 1131 6,001-8,000 43 (UIN) @=3)
1501-2000 : 33
2001-2500 : 333
> 2500 1 3l : 333
éﬁqw 2,000 1. gaga 3,000 1. 1AZIRAY 2,500.0 11,
dard1au 8,001-10,000 73 (VM)
1501-2000 (=)
2001-2500 : 20
197 2,000 1. qaqA 2,500 1. HazInae 2,375.0 : 70
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$119U : AU
mstagadannznavlunseda - ”
113U (N = 83) Sosaz
mlFngauinTuemas
o [y :4
a3 1man <2,000 @3 (V) (n=45)
A 7 15.6
(598
28 62.2
1500-2000
8 17.8
2001-2500
2 44
2501-3000
A1ga 1,500 1. gagA 2,800 1. LAZINAY 1,726.8 1.
o o 1’1:23
a131131 2,001-4,000 3 (UIN) ®=23)
.ﬁ 6 26.1
1398
12 522
1500-2000
4 17.4
2001-2500
1 43
2501-3000
A9 1,500 1. gagA 2,700 1. HAZINAY 1,534.8 1.
o o n=8
a1311431 4,001-6,000 73 (VIN) (n=8)
« 3 37.5
13918
3 37.5
2001-2500
1 12.5
2501-3000
v 1 12.5
>3000 U Y1 11/
A9 2,500 1. GagA 5,880 1. 1AZINAY 2,047.0 1.
. o (n=3)
a1311431 6,001-8,000 43 (VIN)
2500 3 100.0
AMMGA - U. AIGIGA - V. LAZAUNAY 2,500.0 1.
. o (n=4)
a131131 8,001-10,000 A2 (V1N)
1 25.0
2001-2500
2 50.0
2501-3000
y 1 25.0
>3000 V1N Y1 1)
A1gA 2,500 1. gagA 3,500 1. LAZIRAY 3,000.0 1.
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$119U : AU
maasadarnznavnlunsza - ”
U (N =83) Souaz
AMIFNEMUMNWTINU (UIN) (n=5)
' v 78 94.0
Taisimsdnaus sy
2000-2500 3 3.6
1 12
2501-3000
>3000 V1N Y1 1) ! 1.2
A1gA 2,000 1. GIgA 24,000 1. 1LAZINAY 6,800.0 1.
v 1 [y} a a :7
mlFneauensnelsanazImiu (un) (0=7)
' 76 91.6
Tuaow
6 72
2500-3000
y 1 12
>3000 V1N Y1 11/
A19A 2,500 1. GagA 5,000 1. 1AZINAY 3,142.9 1.
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wanauunulumsissdarnznavnlunssds

o v A
VIUIU : AFAIDU

wananlanzwau (pn./Jul)
dardman <2,000 72 (hn.)
o8N 200 NN,
201-400
401-600
601- 800
801- 1,000
110NN 1,000 NA. oI
1@ 168 NN, qaggA 1,440 NN, 1AZINGFE 960.7 NN,
dardau 2,001-4,000 72 (pN.)
Y98N 1,000 AN,
1,001-1,400
1,401-1,800
1,801- 2,200
11NN 2,200 N, )
1 735 NN, A 2,560 NN, LaZIRAY 1,428.5 n.
a8 11491 4,001-6,000 612 (PN.)
1,001-2,000
2,001-3,000
3,001- 4,000

1IAA 4,000 nA. Y 11)

v
o

@A 2,000 NN. GIgA 4,200 NA. IazInAe 2,593.8 nn.
ad 1191 6,001-8,000 612 (n.)
2,001-3,000
11NN 3,000 N, )
@‘hqﬂ 2,800 N, gIgA 3,200 N, HazInAe 2,980.0 NN,
ad 11491 8,001-10,000 612 (N.)
4,001- 5,000
11NN 5,000 N, )

f1aA 4,800 NN. GagA 9,000 NA. LLALINAY 5,875.0 NA.

2UIU (N = 83) UM (n = 83)

(n=45)

6 13.3

13 28.9

38 6.7

8 17.8

8 17.8

7 15.6
(n=23)

2 8.7

12 52.2

5 21.7

3 13.0

1 4.3
(n=8)

2 25.0

4 50.0

1 12.5

1 12.5
(n=3)

2 66.7

1 333
(n=4)

3 75.0

1 25.0




M135197 4 (719)

153

dw N4
maassdanznarnlunseds

o v A
VIHIU : AU

11U (N = 83) Sounz
swldnnmsdmhenanan wm/guil)
o o :4
dardmin <2,000 72 (W) (n=45)
v 20 44.4
98031 50,000 V1N
14 31.1
50,001-100,000
6 13.3
100,001-150,000
5 11.1
150,001-200,000
f1A 18,480 1. gagA 172,800 1. HazIn@e 70,792.2 1.
o o :23
Uard 131 2,001-4,000 3 (UIN) ®=23)
2 8.7
50,001-100,000
7 30.4
100,001-150,000
8 34.8
150,001-200,000
5 21.7
200,001-250,000
! 2 1 4.3
110NN 250,000 V1N V1 1)
f1gn 73,500 1. gagA 307,200 . AZIRAY 163,790.0 1.
° o n=8
dard1mau 4,001-6,000 43 (UIN) (n=8)
4 50.0
200,001-250,000
2 25.0
250,001- 300,000
: 2 2 250
1100 300,000 V1N V1 1)
A1 220,000 1. GAGA 462,000 V. HaZInAY 282,250.0 1.
. o (n=3)
dard 1131 6,001-8,000 43 (UIN)
1 333
300,001-350,000
! 2 2 66.7
110NN 350,000 V1N V1 1)
A19 308,000 1. GIgA 382,200 1. HAZINDY 347,400.0 1.
. o (n=4)
dard 11 8,001-10,000 73 (VM)
1 25.0
500,000-550,000
2 50.0
550,001-600,000
! 2 1 25.0
110N 600,000 V1N V1 1)
A9 528,000 1. g9gA1,980,000 V.UAZIAAY 906,875.0 1.
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dw N4
maassdanznarnlunseds

4 v A
VIHIU : AU

911U (N =83) ouny
5121"!6'@]71%@1nmsg§mﬂmnxwwn @/l
dardmin <2,000 ¢ @WM) (n=45)
eI 10,000 VN 15 333
10,001 -50,000 21 46.7
50,001-100,000 9 20.0
&1/ 260 1. a5 93,600 1. UAINAY 29,825.6 1.
Ya1$1149u 2,001-4,000 613 (UN) (n=23)
10,001 -50,000 5 21.7
50,001-100,000 10 43.5
100,001-150,000 7 30.4
110031 150,000 119 34414 1 43
&1¢/@ 13,000 1. GagA 183,200 1. IAZINTY 86,259.6 11,
o911 4,001-6,000 613 (UIN) (n=8)
10,001 -50,000 1 12.5
50,001-100,000 3 375
100,001-150,000 3 375
1IAN 150,000 VN oI 1 12.5
&1¢/R 49,500 1. GagA 181,000 1. HALINTE 104,312.5 .
a3 1143 6,001-8,000 613 (11N) (n=3)
150,001- 200,000 1 33.3
200,001- 250,000 l 333
110N 250,000 119 3441 ! 333
&1e/@ 157,000 1. 9 256,700 UUAZINAY 205.400.0 1.
Jard119u 8,001-10,000 #3 (1N) (n=4)
100,000-200,000 2 50.0
200,001~ 300,000 1 25.0
110091 300,000 119 34414 1 25.0
&1e/@ 118,500 1. q[A 1,623,500 U.UAING 548.375.0 1.
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. L | oo .
awalm | eewns | eigniiug | afesma M M o dansen | vinadmil | owmadl awadl | Mg Aunu 51l v -
. . . 1 . | evAmiiu . . . e . . s . s1eldqns
i gy | Vanua i S nszde | wsenw | iemida e du Vg . neldn an iatiua )
. m) . Y . a9 @m)
*) (wm) m) () (wm) (wm) GP) (V3/67) (") (") m) (wm) ()
()
53 2 500 10,000.0 5,000.0 1,000.0 - 2,000.0 - 400 0.7 280.0 90 - - 18,000.0 25,200.0 7,200.0
54 2 2,000 80,000.0 24,000.0 3,000.0 - 2,700.0 - 1,600 0.9 1,440.0 | 120 - - 109,700.0 | 172,800.0 63,100.0
56 2 600 25,000.0 7,200.0 1,500.0 - 2,500.0 - 420 0.9 378.0 100 - - 36,200.0 37,800.0 1,600.0
12 2 2,000 40,000.0 20,000.0 2,500.0 - 2,000.0 - 1,600 038 1,280.0 | 120 - - 64,500.0 153,600.0 89,100.0
50 2 1,000 15,000.0 9.000.0 1,500.0 - 2,000.0 - 800 0.5 400.0 120 - - 27.500.0 48,000.0 20.500.0
77 2 300 8,000.0 3,000.0 1,000.0 - 1,500.0 - 240 038 192.0 110 - - 13,500.0 21,120.0 7,620.0
95 2 4,000 40,000.0 40,000.0 3,000.0 - 1,500.0 2,500.0 2,800 0.5 1,400.0 | 110 - - 87,000.0 154,000.0 67,000.0
98 2 2,500 25,000.0 25,000.0 3,000.0 - 1,500.0 2,500.0 1,750 05 875.0 110 - - 57,000.0 96,250.0 39,250.0
97 2 2,000 20,000.0 20,000.0 1,500.0 - 1,500.0 - 1,600 0.5 800.0 110 - - 43,000.0 88,000.0 45,000.0
137 2 4,000 45,000.0 40,000.0 2,000.0 - 2,000.0 3,000.0 3,200 0.6 1,9200 | 110 - - 92,0000 | 211,2000 | 119,200.0
129 2 1,000 15,000.0 6,000.0 1,500.0 - 2,000.0 - 800 0.5 400.0 100 - - 24,500.0 40,000.0 15,500.0
130 2 500 10,000.0 5,000.0 1,500.0 - 1,800.0 - 350 05 175.0 110 - - 18,300.0 19,250.0 950.0
49 2 5,000 120,000.0 |  45,000.0 3,000.0 - 3,000.0 - 4,000 038 32000 | 110 - - 171,000.0 | 352,000.0 | 181,000.0
55 2 1,500 50,000.0 13,500.0 2,500.0 - 2,500.0 - 1,050 0.9 945.0 120 - - 68.500.0 113,400.0 |  44,900.0
78 2 500 10,000.0 5,000.0 1,500.0 - - - 350 05 175.0 110 - - 16,500.0 19,250.0 2,750.0
58 2 1,200 20,000.0 9.600.0 3,000.0 - 2,000.0 - 960 0.6 576.0 90 - - 34,600.0 51,840.0 17,240.0
115 2 2,400 35,000.0 16,800.0 1,500.0 - 2,500.0 - 1,920 0.7 13440 | 120 - - 55,800.0 161,280.0 | 105,480.0
114 2 2,000 15,000.0 20,000.0 1,500.0 - 1,500.0 - 1,400 0.5 700.0 110 - - 38,000.0 77,000.0 39,000.0
v Y 4
1A =3 o A Y o A 9 "o = (1 o
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' ' o ¢ ' ' ' o a m a ) v
ﬁ]u.‘l]i;ﬂ MDINIS MYNNUE BONUBN m m ~ A 271317900 ﬂJ‘M'IWIJﬂ1 IU.NAN AUHAN 1MVNEY AUNU ﬂilvlﬂ v A
, B . R 1/ IMiiu B o , e . - B s seldgqns

id nau NIKUA dm dm NITVI HIU [§ GISIGH] NIKUA nay vV ' neadan ldn NN KA

. L) . Y a9 W)
") (W) L) (W) W) (W) ") [GEYD) (nN.) (nN.) L) (W) W)
(W)
138 2 2,000 35,000.0 20,000.0 3,000.0 - 2,000.0 - 1,600 0.8 1,280.0 120 - - 60,000.0 153,600.0 93,600.0
143 2 2,000 10,000.0 20,000.0 1,500.0 - 1,800.0 - 1,400 0.5 700.0 110 - - 33,300.0 77,000.0 43,700.0
25 2 3,000 35,000.0 24,000.0 2,000.0 - 1,800.0 - 2,400 0.5 1,200.0 110 - - 62,800.0 132,000.0 69,200.0
43 2 3,000 40,000.0 27,000.0 2,000.0 - 2,000.0 - 2,100 0.5 1,050.0 110 - - 71,000.0 115,500.0 44,500.0
117 3 2,000 30,000.0 20,000.0 1,500.0 - - - 1,600 0.8 1,280.0 100 - - 51,500.0 128,000.0 76,500.0
116 3 2,000 20,000.0 20,000.0 1,500.0 - 1,800.0 - 1,400 0.5 700.0 100 - - 43,300.0 70,000.0 26,700.0
118 3 3,000 25,000.0 24,000.0 2,000.0 - - - 2,100 0.5 1,050.0 130 - - 51,000.0 136,500.0 85,500.0
119 3 10,000 200,000.0 154,000.0 2,500.0 2,500.0 3,000.0 - 8,000 0.6 4,800.0 110 - - 362,000.0 528,000.0 166,000.0
120 3 10,000 150,000.0 110,000.0 2,500.0 - 3,000.0 5,000.0 8,000 0.6 4,800.0 120 1,000.0 100 270,500.0 556,000.0 285,500.0
121 3 5,000 45,000.0 40,000.0 2,000.0 - - - 4,000 0.5 2,000.0 110 - - 87,000.0 220,000.0 133,000.0
128 3 3,000 30,000.0 30,000.0 2,500.0 - - - 2,400 0.5 1,200.0 110 50 120 62,500.0 176,500.0 114,000.0
87 3 800 25,000.0 7,200.0 2,500.0 - 2,000.0 - 560 0.6 336.0 110 - - 36,700.0 36,960.0 260.0
132 3 1,000 20,000.0 9,000.0 1,500.0 - 1,800.0 - 700 0.6 420.0 120 - - 32,300.0 50,400.0 18,100.0
133 3 4,000 40,000.0 40,000.0 2,000.0 - 2,000.0 3,000.0 2,800 0.5 1,400.0 110 - - 87,000.0 154,000.0 67,000.0
134 3 7,000 90,000.0 56,000.0 2,500.0 - 2,500.0 - 5,600 0.5 2,800.0 110 - - 151,000.0 308,000.0 157,000.0
135 3 5,000 70,000.0 40,000.0 2,500.0 - 2,500.0 - 4,000 0.5 2,000.0 110 - - 115,000.0 220,000.0 105,000.0
136 3 7,000 80,000.0 40,000.0 3,000.0 - 2,500.0 - 4,900 0.6 2,940.0 130 - - 125,500.0 382,200.0 256,700.0
64 3 2,000 20,000.0 16,000.0 2,000.0 - - - 1,600 0.5 800.0 90 - - 38,000.0 72,000.0 34,000.0
' £ v
1A = v A 9 o A 9 "o = Gl, v
RGN : NN 2 NN ﬂﬁ?ii@ﬂﬁjﬂWﬂi%N\‘lquWHﬂ?Uﬂﬂ‘UﬂTﬁLﬁEJ\‘]‘iJZﬂﬂ%W\‘lGUn UNIS B
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\J o 1 \J \J v d’ 4‘ s]ﬂ] ﬂu'wn' Vv v
adm , Mgniug | Yoauwa m m o/ dnssea | wnadai | owmadl 4 m Aunu 51l . -
, o Mo PR - M . \ g e - o o seldgns
id g Maviua dm n3z¥s useny | ewds | Imfiu laviug v vigds , . weddn | e Tiaviug
Y () . . a9 Uan @)
#) W) W) W) (W) W) ) (P33/613) (.) @m) @m) @m)
@m | ()
65 3 3,500 30,000.0 28,000.0 2,500.0 - - - 2,450 03 7350 | 100 - - 60,500.0 73,500.0 13,000.0
66 3 5,000 150,000.0 40,000.0 2,500.0 - - 3,000.0 3,500 0.7 24500 | 100 - - 195,500.0 245,000.0 49,500.0
67 3 5,000 120,000.0 50,000.0 3,000.0 - - 3,000.0 4,000 0.6 2,400.0 | 110 - - 176,000.0 264,000.0 88,000.0
62 3 5,000 100,000.0 45,000.0 2,500.0 - 2,500.0 - 3,500 0.6 2,100.0 | 110 - - 150,000.0 231,000.0 81,000.0
63 3 1,500 30,000.0 15,000.0 3,000.0 - 2,500.0 - 1,200 0.7 840.0 | 100 - - 50,500.0 84,000.0 33,500.0
88 3 5,000 120,000.0 50,000.0 3,000.0 3,000.0 2,500.0 - 4,000 0.6 2,400.0 | 110 - - 178,500.0 264,000.0 85,500.0
89 3 3,000 50,000.0 24,000.0 3,000.0 2,500.0 - - 2,400 0.6 1,440.0 | 110 - - 79,500.0 158,400.0 78,900.0
90 3 10,000 300,000.0 140,000.0 | 2,500.0 - 2,500.0 - 7,000 0.7 4,900.0 | 115 - - 445,000.0 563,500.0 118,500.0
91 3 2,000 35,000.0 14,000.0 2,000.0 2,000.0 2,500.0 - 1,400 0.6 8400 | 110 - - 55,500.0 92,400.0 36,900.0
1 3 2,000 30,000.0 16,000.0 3,000.0 - 2,000.0 - 1,600 0.6 960.0 | 110 - - 51,000.0 105,600.0 54,600.0
6 3 2,500 47,000.0 25,000.0 2,000.0 - 2,700.0 - 1,750 0.8 1,400.0 | 120 - - 76,700.0 168,000.0 91,300.0
7 3 3,000 60,000.0 36,000.0 2,500.0 - 2,500.0 - 2,100 0.8 1,680.0 | 120 - - 101,000.0 201,600.0 100,600.0
8 3 2,700 55,000.0 35,100.0 2,000.0 - 2,500.0 - 1,890 0.8 1,5120 | 120 - - 94,600.0 181,440.0 86,840.0
9 3 1,500 20,000.0 19,500.0 1,500.0 - 2,400.0 - 1,050 0.8 840.0 | 120 - - 43,400.0 100,800.0 57,400.0
10 3 3,000 50,000.0 30,000.0 1,500.0 - - - 2,400 0.8 1,9200 | 120 - - 81,500.0 230,400.0 148,900.0
37 3 500 15,000.0 6,000.0 1,500.0 - 2,500.0 - 400 0.8 3200 | 105 - - 25,000.0 33,600.0 8,600.0
13 3 4,000 80,000.0 40,000.0 1,500.0 - 2,500.0 - 3,200 0.8 2,560.0 | 120 - - 124,000.0 307,200.0 183,200.0
1 Y 4
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\J o 1 \J \J v d’ 4‘ s]ﬂ] ﬂu'wn' Vv v
adm , Mgniug | Yoauwa m m o/ dnssea | wnadai | owmadl 4 m Aunu 51l . -
, o Mo PR - M . \ g e - o o seldgns
id g Maviua dm n3z¥s useny | ewds | Imfiu laviug v vigds , . weddn | e Tiaviug
Y () . . a9 Uan @)
#) W) W) W) (W) W) ) (P33/613) (.) @m) @m) @m)
@m | ()
38 3 300 8,000.0 3,000.0 1,000.0 - 2,000.0 - 240 0.8 1920 | 110 - - 14,000.0 21,120.0 7,120.0
39 3 300 20,000.0 7,000.0 1,500.0 - - - 270 0.8 2160 | 150 - - 28,500.0 32,400.0 3,900.0
40 3 500 15,000.0 6,000.0 1,500.0 - 2,500.0 - 400 0.8 3200 | 110 - - 25,000.0 35,200.0 10,200.0
41 3 2,000 50,000.0 24,000.0 2,000.0 - - - 1,400 0.8 1,1200 | 125 - - 76,000.0 140,000.0 64,000.0
4 3 10,000 300,000.0 50,000.0 3,000.0 - 3,500.0 - 9,000 1.0 9,000.0 | 220 - - 356,500.0 | 1,980,000.0 | 1,623,500.0
44 3 300 8,000.0 3,000.0 1,000.0 - - - 210 0.8 1680 | 110 - - 12,000.0 18,480.0 6,480.0
45 3 2,000 100,000.0 10,000.0 2,500.0 - - - 1,400 0.9 1,260.0 | 120 - - 112,500.0 151,200.0 38,700.0
46 3 3,000 65,000.0 45,000.0 2,000.0 - - - 2,400 0.9 2,160.0 | 110 - - 112,000.0 237,600.0 125,600.0
47 3 8,000 75,000.0 70,000.0 2,000.0 - 2,500.0 - 6,400 0.5 32000 | 110 - - 149,500.0 352,000.0 202,500.0
122 3 6,000 200,000.0 120,000.0 | 3,0000 | 24,0000 | 3,500.0 - 4,200 1.0 42000 | 110 - - 350,500.0 462,000.0 111,500.0
123 3 1,800 25,000.0 32,400.0 2,500.0 - 2,000.0 - 1,440 0.5 7200 | 180 - - 61,900.0 129,600.0 67,700.0
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