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A. Before After Electron

B. Before After Nonel




C. Geometri Peledakan dan Parameter Blasting

Parameter Aktual Rata-rata
Burden (m) 8 8 8 ] 8 8 8 ) ) 8
Spasi(m) 9 9 9 9 9 9 9 g 9 9

Kedalaman (m) 6 6 6 6 6 b 6 6 6 b
Stemming (m) 37 3.7 37 37 37 37 3.7 37 37 37
Powder Columb 23 23 23 23 23 23 2.3 23 23 23

Isian (m)
Diameter (m) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Jumlah 91 a1 01 01 91 91 01 01 01 91
Handak/perlubang
(Kg)
PF 021 021 021 021 021 021 021 021 021 021

D. Tutorial Menggunakan software WipFrag 3.3
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w Wipirag

< Analyses ‘_ @ 16 agustus (1) ‘ ?{‘ ‘/ Q @\3

w Wighrog - 8 X
< Image 16 agustus (1) @ |'T_'| @
16 agustus (1)

October 1, 2022 11:09:20 Size (mm) % Passing

100% 3.3.14.0 - User - Company (LAVTeam 31337) 1000.00 100.00%

681.00 100.00%

D01 = 13.11 mm 464,00 100.00%

90% || D20 = 43.54 mm 316.00 85.67%

D50 = 97.05 mm L 215.00 76.72%

809% || D80 = 251.98 mm 147.00 66.89%

N=158 100.00 51.11%

70%| | XMA = 347.00 mm AR - 68.10 30.07%

46.40 243%

-7 AN s o 3160 0,88%

g 60% —t 2150 312%
£ I~ 14.70 1.23%
a 50% 10.00 0.55%
. = i o
0% 316 0.04%

215 0.00%

30% 147 0.00%

1.00 0.00%

2% 068 0.00%

046 0.00%

10% 0.32 0.00%

0.22 0.00%

015 0.00%

04 10 100 1000 0.10 0.00%
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E. Excavator Hitachi PC-2500
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% Passing

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

D20=421cm
D50 = 13.94 cm
D80 = 32.75 cm
D99 = 58.36 cm
N=1.16

XMA =40.60 cm

ELEKTRIK 1

September 25, 2023 22:31:21

3.3.14.0 - User- Company (LAVTeam 31337,

Size (cm)
1000

950
900
850
800
750
700
650
600
550
500
450
400
350
300
250
200
150
100

80

60

40

20

10

Size (em)

1000 5

% Passing
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%

87.81%
66.26%
39.44%
23.94%
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% Passing

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

D20=423cm
D50 = 11.57 cm
D80 = 24.46 cm
D99 = 39.22 cm
N=1.08

XMA =37.90 cm

ELEKTRIK 2

September 25, 2023 22:32:06

3.3.14.0 - User - Company (LAVTeam 31337,

Size (em)
1000

950
900
850
800
750
700
650
600
550
500
450
400
350
300
250
200
150
100

80

60

40

20

10

Size (cm)

1000 5

% Passing
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%

74.26%
45.48%
23.77%
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% Passing

ELEKTRIK 3

September 25, 2023 22:32:35 Size (em) % Passing

100% 3.3.14.0 - User - Company (LAVTeam 31337, 1000 100.00%
950 100.00%

D20 = 4.94 cm 900 100.00%

90% || D50 = 15.09 cm 850 100.00%
D80 = 27.94 cm 800 100.00%

80% || D99 = 39.40 cm 750 100.00%
N=129 700 100.00%

70% | | XMA=31.00 cm 650 100.00%
600 100.00%

550 100.00%

60% 500 100.00%
450 100.00%

50% 400 100.00%
350 100.00%

40% 300 100.00%
250 100.00%

. 200 100.00%
0% 150 100.00%
100 100.00%

20% 80 100.00%
60 100.00%

10% 40 100.00%
20 66.83%

10 32.58%

100 1000 5 20.26%

Size (cm)
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% Passing

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

D20 = 14.06 cm
D50 =28.37 cm
D80 =46.20 cm
D99 =76.59 cm
N=1.86

XMA = 65.30 cm

ELEKTRIK 4

September 25, 2023 22:33:05
3.3.14.0 - User - Company (LAVTeam 31337,

Size (cm)
1000

950
900
850
800
750
700
650
600
550
500
450
400
350
300
250
200
150
100

80

60

40

20

10

Size (cm)

1000 5

% Passing
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%

94.14%
73.65%
32.99%
11.13%

2.08%
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% Passing

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

D20=4.92 cm
D50 =13.89 cm
D80 =29.10cm
D99 =39.45cm
N=0.99

XMA = 34.60 cm

ELEKTRIK 5

September 25, 2023 22:33:33

3.3.14.0 - User - Company (LAVTeam 31337)

Size (cm)
1000

950
900
850
800
750
700
650
600
550
500
450
400
350
300
250
200
150
100

80

60

40

20

10

Size (cm)

1000 5

% Passing
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%

63.31%
41.52%
20.35%
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% Passing

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

D20 = 25.06 cm
D50 =47.62 cm
D80 = 62.63 cm
D99=79.13cm
N=2.06

XMA=70.90 cm

ELEKTRIK 6

September 25, 2023 22:33:59
3.3.14.0 - User - Company (LAVTeam 31337,

Size (cm)
1000

950
900
850
800
750
700
650
600
550
500
450
400
350
300
250
200
150
100

Size (cm)

1000 5

% Passing
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%

76.97%
3341%
15.46%
4.51%
2.47%
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% Passing

ELEKTRIK 7

September 25, 2023 22:34:34 Size (cm) % Passing

100% 3.3.14.0 - User - Company (LAVTeam 31337, 1000 100.00%
950 100.00%

D20=215¢cm 900 100.00%

90% | D50 = 5.42 cm 850 100.00%
D80 =13.64 cm 800 100.00%

80% || D99 =37.51 cm 750 100.00%
N=1.08 700 100.00%

70% XMA = 26.00 cm 650 100.00%
600 100.00%

. 550 100.00%

60% T 500 100.00%
450 100.00%

50% 400 100.00%
350 100.00%

40% 300 100.00%
250 100.00%

200 100.00%

0% 150 100.00%
100 100.00%

20% 80 100.00%
60 100.00%

10% 40 100.00%
20 91.97%

10 73.15%

1 100 1000 5 47.90%

Size (cm)
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100%

D20=4.18cm
90% || D50 =8.70 cm
D80 = 16.80 cm
80% || D99 = 38.03 cm
N=123

XMA = 27.80 cm

70%

50%

% Passing

40%

30%

20%

10%

60% —

ELEKTRIK 8

September 25, 2023 22:35.03

3.3.14.0 - User - Company (LAVTeam 31337,

Size (cm)
1000

950
900
850
800
750
700
650
600
550
500
450
400
350
300
250
200
150
100

80

60

40

20

10

Size (cm)

1000 5

% Passing
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%

89.83%
59.11%
24.18%

G. Peledakan Non-electronic
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% Passing

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

D20=3.35cm
D50=9.61cm
D80=21.23cm
D99 = 39.06 cm
N=093

XMA = 28.10 cm

NONEL 1

September 25, 2023 22:20:06

3.3.14.0 - User - Company (LAVTeam 31337,

Size (cm)

100

1000

Size (cm)
1000
950
900
850
800
750
700
650
600
550
500
450
400
350
300
250
200
150
100
80
60
40
20
10
5

% Passing
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%

78.69%
51.65%
30.40%
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% Passing

100%%

0%

80%

FO%

0%

S50%

A40%

30%

20%

10%

NONEL 2

Seprember 25, 2023 22:22:06

3.3.74.0 -

D20 = 3 .94 cm
D50 = 1277 cm
D80 = 27.08 cm
D99 = 39.35 cm
N =099

XA = 39.40 cm

User - Company (LAVTeam 31337)

Size (cm)

1000

Size (cm)
1000
50

200

850

800

% Passing
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%

69.04%
42 69%
25 68%
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% Passing

100%

0%

B0%

TO%

S0%

50%

A0%

30%

20%

10%

NONEL 3

Sepiember 25, 2023 22:24:02

3.3 7140 -
D20 = 425 cm
D50 = 15 46 cm
D80 = 3056 cm
D99 = 38 53 cm
N =083
XMA = 33 40 cm

User - Company (LAVTeam 31337}

Size {cm)

100

1000

Size {cm)
1000
50
00
a50
S00
TS50
TOoo
&S50
S00
550
S00
450
400
350
200
250
200
150
100

% Passing

100,
100.
100
100
100,
100
100
100,
100,
100,
100
100
100
100,
100,
100
100,
100,
100.
100
100
100

57.

40.

23.
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% Passing

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

D20=3.73cm
D50 = 15.94 cm
D80 = 38.28 cm
D99 =58.88 cm
N=0.74

XMA =58.10 cm

NONEL 4

September 25, 2023 22:27:11

3.3.14.0 - User- Company (LAVTeam 31337,

Size (cm)
1000

950
900
850
800
750
700
650
600
550
500
450
400
350
300
250
200
150
100

80

60

40

20

10

Size (cm)

1000 5

% Passing
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%

82.19%
56.71%
40.19%
21.21%
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% Passing

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

D20 =23.99 cm
D50 =15.94 cm
D80 = 48.58 cm
D99 =78.51 cm
N=0.71

XMA =62.00 cm

NONEL 5

September 25, 2023 22:26:40

3.3.14.0 - User - Company (LAVTeam 31337)

Size (cm)

1000

Size (cm)
1000
950
900
850
800
750
700
650
600
550
500
450
400
350
300
250
200
150
100
80
60
40
20
10
5

% Passing
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%

86.56%
75.07%
56.64%
40.31%
25.31%
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% Passing

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

D20 =4.45cm
D50 = 18.54 cm
D80 = 49.68 cm
D99 = 59.48 cm
N=0.54

XMA = 52.60 cm

September 25, 2023 22:27:49

NONEL 6

3.3.14.0 - User - Company (LAVTeam 31337,

Size (cm)

Size (cm)
1000

950
900
850
800
750
700
650
600
550
500
450
400
350
300
250
200
150
100

80

60

40

20

10

1000 5

% Passing
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%

61.22%
52.30%
36.52%
22.55%
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% Passing

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

D20 = 4.86 cm
D50 = 14.10 cm
D80 = 26.43 cm
D99 = 39.32 cm
N=128

XMA = 39.00 cm

NONEL 7

September 25, 2023 22:28:39

3.3.14.0 - User - Company (LAVTeam 31337,

Size (cm)

1000

Size (cm)
1000
950
900
850
800
750
700
650
600
550
500
450
400
350
300
250
200
150
100
80
60
40
20
10
5

% Passing
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%

70.53%
35.73%
2061%
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NONEL 8

September 25, 2023 22:29:12 Size (cm) % Passing
100% 3.3.14.0 - User - Company (LAVTeam 31337, 1000 100.00%
950 100.00%
D20=3.34cm 900 100.00%
90% || D50 = 8.25 cm 850 100.00%
D80 =21.23cm 800 100.00%
80% || D99 = 39.06 cm 750 100.00%
N=0.88 700 100.00%
70% XMA =3580cm 650 100.00%
600 100.00%
I — 550 100.00%
2 60% 500 100.00%
3 450 100.00%
o 50% 400 100.00%
o 350 100.00%
= 40% 300 100.00%
250 100.00%
o 200 100.00%
0% 150 100.00%
100 100.00%
20% 80 100.00%
60 100.00%
10% 40 100.00%
20 78.69%
10 60.54%
1 100 1000 5 30.45%
Size (cm)
. Efektifitas Waktu Peledakan Electronic
Holle 87
Tahapan Electronic Cycle Time
Pengecekan Detonator Melalui )
d 1,479 detik
Scan Block Connected
Pembagian Accesoris - Hitronic 87 detik
Priming 1740 detik
Charging 4.350 detik
Steaming 4,785 detik
Input Delay Detonator (Tie-Up) 7 detik
Final Check (Komunikasi Uji Garis diplaner) 60 detik
Penarikan Harness Wire 120 detik
Proses Firing (Transfer Data ke Remote) 60 detik
Post Blast (Langsung bisa dilihat di Remote) 5 detik
12.693 detik
Jumlah -
3,5]jam
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Holle 145

Tahapan Electronic Cycle Time
Pengecekan Detonator Melalui _
gScan Block Connected 2465 detik
Pembagian Accesoris - Hitronic 145 detik
Priming 2.900 detik
Charging 7.250 detik
Steaming 7.975 detik
Input Delay Detonator (Tie-Up) 7 detik
Final Check (Komunikasi Uji Garis diplaner) 60 detik
Penarikan Harness Wire 120 detik
Proses Firing (Transfer Data ke Remote) 60 detik
Post Blast (Langsung bisa dilihat di Remote) 5 detik
20.987 detik
Jumlah _
5,8 jam
Holle 54
Tahapan Electronic Cycle Time
Pengecekan Detonator Melalui :
Scan Block Connected 918 detik
Pembagian Accesoris - Hitronic 54 detik
Priming 1.080 detik
Charging 2.700 detik
Steaming 2.970 detik
Input Delay Detonator (Tie-Up) 7 detik
Final Check (Komunikasi Uji Garis diplaner) 60 detik
Penarikan Harness Wire 120 detik
Proses Firing (Transfer Data ke Remote) 60 detik
Post Blast (Langsung bisa dilihat di Remote) 5 detik
Jumlah 7.974.det|k
2,2 jam
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Holle 67

Tahapan Electronic Cycle Time
Pengecekan Detonator Melalui .
Scan Block Connected 1130 detik
Pembagian Accesoris - Hitronic 67 detik
Priming 1.340 detik
Charging 3.350 detik
Steaming 3.685 detik
Input Delay Detonator (Tie-Up) 7 detik
Final Check (Komunikasi Uji Garis diplaner) 60 detik
Penarikan Harness Wire 120 detik
Proses Firing (Transfer Data ke Remote) 60 detik
Post Blast (Langsung bisa dilihat di Remote) 5 detik
Tumlah 9.833.det|k
2,7 Jam
Holle 80
No Tahapan Electronic Cycle Time
Pengecekan Detonator Melalui :
! Scan Block Connected 1360 detk
2 Pembagian Accesoris - Hitronic 80 detik
3 Priming 1.600 detik
4 Charging 4,000 detik
5 Steaming 4.400 detik
6 Input Delay Detonator (Tie-Up) 7 detik
7 Final Check (Komunikasi Uji Garis diplaner) 60 detik
8 Penarikan Harness Wire 120 detik
9 Proses Firing (Transfer Data ke Remote) 60 detik
10 Post Blast (Langsung bisa dilihat di Remote) 5 detik
11,692 detik
Jumlah :
3,2 jam
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Holle 80

No Tahapan Electronic Cycle Time
Pengecekan Detonator Melalui .
! Scan Block Connected 1360 etk
2 Pembagian Accesoris - Hitronic 80 detik
3 Priming 1.600 detik
4 Charging 4,000 detik
5 Steaming 4.400 detik
6 Input Delay Detonator (Tie-Up) 7 detik
7 Final Check (Komunikasi Uji Garis diplaner) 60 detik
8 Penarikan Hamness Wire 120 detik
9 Proses Firing (Transfer Data ke Remote) 60 detik
10 Post Blast (Langsung bisa dilihat di Remote) 5 detik
Jumlah 11.692. detik
3.2jam
Holle 64
No Tahapan Electronic Cycle Time
Pengecekan Detonator Melalui ,
! gScan Block Connected 1.088 detik
2 Pembagian Accesoris - Hitronic 64 detik
3 Priming 1.280 detik
4 Charging 3.200 detik
5 Steaming 3.520 dletik
6 Input Delay Detonator (Tie-Up) 7 detik
7 Final Check (Komunikasi Uji Garis diplaner) 60 detik
8 Penarikan Harness Wire 120 detik
9 Proses Firing (Transfer Data ke Remote) 60 detik
10 Post Blast (Langsung bisa dilihat di Remote) 5 detik
Jumlah 9.404.det|k
2,6 jam
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Holle 70

No Tahapan Electronic Cycle Time
Pengecekan Detonator Melalui ,
! Scan Block Connected 1190 detk
2 Pembagian Accesoris - Hitronic 70 detik
3 Priming 1.400 detik
4 Charging 3.500 detik
5 Steaming 3.850 detik
6 Input Delay Detonator (Tie-Up) 7 detik
7 Final Check (Komunikasi Uji Garis diplaner) 60 detik
8 Penarikan Harness Wire 120 detik
9 Proses Firing (Transfer Data ke Remote) 60 detik
10 Post Blast (Langsung hisa dilihat di Remote) 5 detik
utlah 10.26; detik
2,8 jam
Efektifitas Waktu Peledakan Non-electronic
Tahapan Nonel Cycle Time
Pembagian Accesoris
> |nhole Delay 1.740 detik
> Surface Delay
Priming 1.740 detik
Charging 4.350 detik
Steaming 4,785 detik
Merangkai (Tie-Up) 435 detik
Final Check (Cek Mannual) 261 detik
Penarikan Rangkaian Peledakan keblaster Sesuai "Ip" 120 detik
Proses Firing 120 detik
Post Blast (Cek Manual Perlubang) 435 detik
Jumlah 13.98§ detik
3,9 jam
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Tahapan Nonel Cycle Time
Pembagian Accesoris
> [nhole Delay 1.450 detik
> Surface Delay
Priming 2.900 detik
Charging 7.250 detik
Steaming 7.975 detik
Merangkai (Tie-Up) 725 detik
Final Check (Cek Mannual) 435 detik
Penarikan Rangkaian Peledakan keblaster Sesuai "Ip" 188 detik
Proses Firing 188 detik
Post Blast (Cek Manual Perlubang) 725 detik
Il 21.83§ detik
6 jJam
Tahapan Nonel Cycle Time
Pembagian Accesoris
> Inhole Delay 1.080 detik
> Surface Delay
Priming 1.080 detik
Charging 2.700 detik
Steaming 2.970 detik
Merangkai (Tie-Up) 270 detik
Final Check (Cek Mannual) 162 detik
Penarikan Rangkaian Peledakan keblaster Sesuai "Ip" 70 detik
Proses Firing 70 detik
Post Blast (Cek Manual Perlubang) 270 detik
Jumilah 8.672 detik
2,4 jam
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Tahapan Nonel Cycle Time
Pembagian Accesoris
> [nhole Delay 670 detik
> Surface Delay
Priming 1.340 detik
Charging 3.350 detik
Steaming 3.685 detik
Merangkai (Tie-Up) 335 detik
Final Check (Cek Mannual) 201 detik
Penarikan Rangkaian Peledakan keblaster Sesuai "Ip" 87 detik
Proses Firing 87 detik
Post Blast (Cek Manual Perlubang) 335 detik
i 10.099 detik
2,8 jam
No Tahapan Nonel Cycle Time
Pembagian Accesoris
1 > Inhole Delay 800 detik
> Surface Delay
2 Priming 1.600 detik
3 Charging 4,000 detik
4 Steaming 4,400 detik
5 Merangkai (Tie-Up) 400 detik
6 Final Check (Cek Mannual) 240 detik
7 Penarikan Rangkaian Peledakan keblaster Sesuai "Ip" 104 detik
Proses Firing 104 detik
Post Blast (Cek Manual Perlubang) 400 detik
Junlah 12.048 detik
3,3 jam
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No Tahapan Nonel Cycle Time
Pembagian Accesoris
1 > Inhole Delay 800 detik
> Surface Delay
2 Priming 1.600 detik
3 Charging 4,000 detik
4 Steaming 4,400 detik
5 Merangkai (Tie-Up) 400 detik
6 Final Check (Cek Mannual) 240 detik
7 Penarikan Rangkaian Peledakan keblaster Sesuai "Ip" 104 detik
8 Proses Firing 104 detik
9 Post Blast (Cek Manual Perlubang) 400 detik
Juriah 12.04§ detik
33 jam
No Tahapan Nonel Cycle Time
Pembagian Accesoris
1 > Inhole Delay 640 detik
> Surface Delay
2 Priming 1.280 detik
3 Charging 3.200 detik
4 Steaming 3.520 detik
5 Merangkai (Tie-Up) 320 detik
6 Final Check (Cek Mannual) 192 detik
7| Penarikan Rangkaian Peledakan keblaster Sesuai "Ip" 83 detik
Proses Firing 83 detik
Post Blast (Cek Manual Perlubang) 320 detik
utlah 9.638.det|k
2,7jam
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No Tahapan Nonel Cycle Time
Pembagian Accesoris
1 > Inhole Delay 700 detik
> Surface Delay
2 Priming 1.400 detik
3 Charging 3.500 detik
4 Steaming 3.850 detik
5 Merangkai (Tie-Up) 350 dletik
b Final Check (Cek Mannual) 210 detik
7 | Penarikan Rangkaian Peledakan keblaster Sesuai "Ip" 91 detik
Proses Firing 91 detik
Post Blast (Cek Manual Perlubang) 350 dletik
uah 10.542. detik
2,9 jam
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