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BAB VI. PIT DESIGN

Membuat Pit Desaign single bench

Buat Database hasil pengeboran seperti di bawah ini dengan program Excel, lalu
disimpan dalam type (.csv) --a misal : database_borl.csv

E3 Microsoft Excel

=10lx]|

Eile Edit View Insert Format Tools Data Window Help Type a question for help =
DEELAEGRY $RA-F|v-o- @2 -4 MBAQAw: -B)3 Y EE.
Arial 10 - B I U EEEHEH 8%, W% EEH-D-A-.
-2 . imal|Ma|F o EEEE ¢ |FE[ES.
M1 v x
A B C D B G H | J L M
1 [Hole 19 [N |E |z |Depth_fr [Depth_to [Thick |Floor_elev|parting thick | Layer | Seam | Str | |
| 2 [B-1 9952314.336  462386.428 62.362 63.72 65.22 1.50 -2.860 1 Seam 1 3
| 3 |B-1 9952314.336  462386.428 62.362 71.72 73.52 180 -11.160 2 Seamn 2 5
| 4 B2 9952312.274 462481.706 73.029 69.88 71.38 1.50 1.649 1 Seam 1 3
| 6 [B-2 9952312.274  462481.706 73.029 77.88 79.68 1.80 -6.651 2 Seam 2 5
6 |B-3 9952310.212  462585.270 65.486 57.30 58.80 1.50 6.690 1 Seam 1 3
| 7 |B-3 9952310.212  462585.270 65.486 65.30 67.10 1.80 -1.610 2 Seam 2 5
| B |B-4 9952310.212  462703.333 44.347 3258 34.08 1.50 10.267 1 Seam 1 3
| 9 |B-4 9952310.212 462703.333 44.347 40.58 42.38 1.80 1.967 2 Seam 2 5
110 |B5 9952316.397 462804.825 21.200 6.93 6.93 0.00 14.268 1 Seam 1 3
11|85 9952316.397 462804.825 21.200 14.93 16.73 1.80 4.468 2 Seamn 2 5
12 |B6 9952237.847  462764.906 35.165 16.27 16.77 1.50 18.394 1 Seam 1 3
113 |B-7 9952237 .847 462764.906 35.165 23.27 25.07 1.80 10.094 2 Seamn 2 5
| 14 |B-7 9952235.727  462670.124 59.883 42.25 43.75 1.50 16.136 1 Seam 1 3
115 |B-7 9952235.727  462670.124 59.883 50.25 52.05 1.80 7.836 2 Seam 2 5
| 16 |B-8 9952236.787  462550.847 52.067 39.14 40.64 1.50 11.427 1 Seam 1 3
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Jalankan program Surpac.

Set Work Directory pada folder dimana data anda disimpan (misal: ¢:_design)

Import file database_borl.csv untuk dijadikan file string

: Surpac Yision - d:\titip*belajarhasim'gawe_design

W Edit Create Display “iew Ingquire Filetools Surfaces
MNew » Ing Database Geostatistics Mine design
Open » 5 (IMPCOORDS) [main araphics layer _|[Ac
Close >
= olo| BlE|&|ale|e| HE
—_— ] -1 -1 Py R Seesy v Sy | ~1
Data from one file
Export [ Data fraom many files (string)
Images »  DXF file to a string/DTM file
Utilities »  Whittle to block model
Licencing » Whittle to string file
& Autoplot Cavity monitoring DXF file =
Print plot file ARCIInfo shapefiles
; Datamine file to string/DTM
€ Reset graphics ,
Moss Genio files
Exit Microlyrfil
[T T YO ACIS ST AT 10 Ambil nama File yg mau
- B JLINGKUNG?  gurpact geology database diimport
F-_ ] M_KERJA
-] MINE SURVEY /v
Imrt CoriFom Text Files /')Q-
~Define files to be converted — |
u /
Lacation [database_bor =]
1D range |1
Extension “CSV - -
Use descriptions [v " Ketik .csv Ketik nama file yg akan terbentuk,
/ lebih baik sama dg nama asal csv-nya.
~Define files to be created S

Does file have header recard [
Does file have axis record [~

Location Idatabase_bor 7
Fields separated by a character [V

Character separator |

Number of description fields |3| /

=l

Jumlah kolom yang
dijadikan deskripsi.

Apply | Cancel l Help '
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Z Convert Text Files To .StrFil X|

FIELDS SEPARATED BY A CHARACTER

Define order ofthe description fields

Description field |1

Text file field number E

|

Apply I Cancel I Help I

: Convert Text Files To

FIELDS SEPARATED BY A CHARACTER

Define the order ofthe fields

String number m_
Yvalue o
Xvalue [z
Zvalue [s

|

Apply | Cancel | Help |

Masukkan kolom deskripsi dg urutan : 1,7,5,6,9,10,11,4

1 2 3 4 5 6 7 8 9 10 1 12
Hole Id | N E z Depth_fr | Depth_to | Thick | Floor_elev | parting_thick | Layer Seam | Str
desc 1 desc8 | desc3 desc 4 desc 2 desc 5 desc6 | desc7

File yang dihasilkan dari proses diatas adalah database_borl.str

Buka file database_bor1.str ke layar kerja.

Di file tsb ada 2 string yg menunjukkan 2 seam/ lapisan yaitu string 3 dan 5.
Pisahkan file tsb dengan masing2 string menurut seam-nya, misalkan untuk string 3
disimpan sendiri dg nama Floor_Seam3.str dan untuk string 5 disimpan dg nama

Floor_Seamb5.str

Sekarang kita konsentrasikan pada penghitungan untuk seam 3.
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Buka file Floor_Seam3.str ke layar kerja

Allfiles (%) |

Buat Dummy dengan acuan dua
titik bor terluar

Gunakan perintah “Create Point
between two points”

] KEBENARAI 4]
- KM18
®-_]Konyol |
#-_] KORALisasi
] LINGKUNG#
I M_KERJA

I MINE SURVI 3 & A *
<] nataline
-] PIUS
| PLOTING
| PRODUKSI : %
#-__| Recycled
=] titip o 4
. B[] BACK_U

-] Afwa
-] CiHy
El___j hasit .

Simpan hasilnya dg nama dummy_floor_seama3.str
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Bikin roof dari seam 3 tsb dg perintah :
File tools — String Maths

Ambil file :
Dummy_floor_seam3.str

~Define the files to be processed

| Location |dummy_floor_seam Ll‘
|ID range |3 ‘

Ketik file :

[ Define the files to be created / Dummy_rOOf_Seams.Str

|Location [dummy_roof_seam

x

String range | Constraint | Field = Expression
N | E S a2
l Apply | Cancel | Help | l
A 4
Masukkan string yg ada dim file Pilih kolom yg Rumus = z+d2
dummy_floor_seama3.str akan di “Maths”

File yang dihasilkan adalah dummy_roof_seama3.str

Buat DTM dari file berikut:

topo_1.str >>>>>>>>>>>>> jadi file topo_1.dtm

dummy_floor_seama3.str >>>>>>>>>>>>>>>>>> jadi file dummy_floor_seam3.dtm
dummy_roof_seama3.str >>>>>>>>>>>>>>>>>>> jadi file dummy_roof _seam3.dtm
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Buat Cropline dg Intersection antara topo_1.dtm dgn dummy_roof_seam3.dtm

File tools Volumes Plotting Customise Help

statistics M Create DTM from Layer Iwev Applets
1 graphics la__Clip or intersect DTMs | or=1 | ooooangle | el ol 5
DTM File functions d <& create DTM from string file

Create sections from DT @ Clip DTM by boundary string

Create sections with centre line ; -
Create sections from DTM

Create sections with centre line
Create sections with multiple DTMs
Stack sections for plotting

Drape string over DTM
Drape segment over DTM
Drape string range over DTM

Fault modelling »
Advanced options »

Line of intersection between 2 DThMs

Drape strings over a DTM

Save surface houndary
Create centroids from DTM triangles

Z Intersect DTMs for Line of Contact 3 x| Ambil file tOpO_l.dtm
Define first DTM //
Lacation ftopo_ j
ID humber |1
Field ﬁ
L dummy_roof_seam3.dtm
/
Define second DTM
Location [dummy_roof_seam i
ID humber |3
Field ﬁ . .
Nama file cropline yg akan terbentuk
Define the output file ‘//
Lacation [cropline =l
ID number {3
string 1o
Apply | Cancel | Help |
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Cropline yang terbentuk adalah :

;' Surpac Yision - d; \belajar'hasim'gawe_design . = |DL§|
File Edit Create Display View Inguire Filetools Surfaces Volumes Plofting Customise Help
Block model Contouring Database Geostatistics Mine design Ring design Solids  Survey  Applets

[eETTINGS [tomo_1_str lhdd JfNosnap =] _st=1 | ooooangle | of o %] @ 0|B)|4[[w[4] &
tile(E| & x| o« fﬂlﬂl@l&l«ll ||l| £ I I S ‘Plk“gl b B NS LSS S N
9] 2]l 0ol e] e ] ol e[ § [

All files (%)
)

I»I'

BACK_UP_TIMBANGAN
Belajar

-] . . . i Cropline

__l hasim
B /1 gawe_design % z 4 i
~@ cropline3.str

[ data_bort.csv
0 data_bor_umum_1.csv Dummy

~[d database_hort.csv o e ;
-~ database_bort str -
[} datahase_horl xls

~4 dummy_floor_seam3.dtm
+ El dummy_floor_seam3.1og ¥ N
@ dummy_floor_seam3.str
~ dummy_roof_seam3.dtm
: &“| dummy_roof_seam3.log
~o@@ dummy_roof_seam3.str b o
~-@ floor_seam3.str
@ floor_seam5.str
=) Gawe_design.doc
: & topo_1.dtm
- - Z| topo_1.log
@ topo_1.str 3
[ _|vo|ume
£ alit log
@ allf.str
4R lower!.dtm
(2] lowert log =
@ lowert str Processing topo_l.str =l
g' Salllislr +| |Muwber of points is now 20925
|

Drawing commencing - Please wait A

|

f 462866.448 |y 9951995214 [z 39.500

!

Bikin Bottom Bench, gunakan perintah Create — Digitise — New point at mouse location

2 surpac Yision - \belajar\hasim'\gawe_design -lnlﬂ
File Edit Display View Inguire Filetools Surfaces Volumes Plotting Customise Help
Block mod: Paints b jtistics Mine design Ring design Solids Survey Applets

ErRaSETEW  Newsegment _roof_seam... =][dd~|[Nosnap ¥] _stw=1 | ooooangle | o> Hi5| @] o|B|%|%|[a]

— New layer B e T [ I
S = hla i@ | el et se (e | e (= | = fs BB & 2]i8f: 1.2l
T Pl e B
i L Digitiser tablet > ew point at mouse location
All files (%) Digitiser options: *  New paint by selection
b Circle New midpoint
BACK_UP. By following a seament
Belajar Curve from
= Afwan Curve at segment end Start next string
1 CxHy - = Start new string . & ” » -
I hasim Section axis by coordinates

E-flgav gection axis using mouse Bedciiate sanient

Road from centreline Sl eRment ’
: - Close current segment
Restangular g et st pont . A o Rencana Bottom

Staggered grid Snap to plane mode

Polygons by 3 X z i Bench
Paoint labels in »
dummy_floor_seam3.str $
~@ dummy_roof_seam3.dtm
B dummy_roof_seam3.log
~@ dummy_roof_seam3.str . *
@ floor_seam3.str %
~@ floor_seams5.str .
~[1 Gawe_design.doc
-~ topo_1.dtm
£ topo 1.log

Slmpan bottom bench tadi dg nama file bottom_bench3.str
Drape file bottom_bench3.str ke permukaan dummy_roof_seam3.dtm

R el wlwlwles
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Yolumes Plotting Customise Help

3 M Create DTM from Layer |.wey Applets
cs la Clip or intersect DTMs 2 | Str= 1 l 0.000 angle I .'|| > || ml[?j
| DTM File functions » @ Create DTM fram string file %

= Create sections from DTM @ Clip DTM by boundary string
L~ Create sections with centre line

® ¥  Drape string over DTM
Drape segment over DTM

Create sections from DTM E
Create sections with centre line
Create sections with multiple DTMs
Stack sections for plotting

»
4 E® Line of intersection between 2 DTMs

Drape string range over DT

Fault modelling
Advanced options

Drape strings over a DTM

Save surface boundary
Create centroids from DTM triangles

Ambil file dummy_roof _seam3.dtm

___'f._ Overlay Strings On a DTM

Define the DTM = -Define the boundary string
Location |dummy_roof_seam vI Use a houndary string [~
ID number |3 Lacatiar ;l
]Use descriptions [v| |Brumber o
Stng nurmber i
(ibsHotlate RIS Ambil file bottom_bench3.str
~Define the input strings // “Define the output strings
Location [hottom_bench I 4 =] Lacation |drape_hottomn_bench -_ =]
ID number |3 ID number |3

1 String range [3

Ketik nama file hasil drape:

Appl C | Hel
ooy | _cancel | _vip_| Drape_bottom_bench.str
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Buat Top Bench.

Load DTM topo dulu dg: Mine design — Pit design — Load a DTM surface, terus ambil file

topo_1l1.dtm

Buat Top Bench dg meng-expand bottom_bench dg kemiringan 500 ( atau menyesuaikan

kondisi batuan)

Perintahnya : Mine design — Expand segment — To DTM surface Jangan Lupa pada

kolom engle pada layar pojok kanan atas diubah dulu menjadi 50’

Simpan hasilnya dg nama Top_bench3.str Gabungkan file drape_bottom_bench3.str
dg file cropline3.str, gabungkan segmen-nya hingga membentuk satu segmen polygon
tertutup, sisa cropline dihapus,lalu simpan dg nama Coal_boundary3.str

Gabungkan file top_bench3.str dg file cropline3.str, gabungkan segmen-nya hingga
membentuk satu segmen polygon tertutup, sisa cropline dihapus, lalu simpan dg nama

Pit_boundary3.str

Cara yang lain, yaitu dengan meng Expand Coal_boundary ke DTM file, sama keatas

seperti expand top bench, lalu kasih nama Coal_boundary
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Bikin kontur roof dari dummy_roof_seam3.dtm
Perintahnya : Contouring — Contour DTM file, hasilnya dikasih nama cc_roof_seam3.str

Buka file cc_roof_seam3.str ke layar kerja,
buka dan append file coal_boundary3.str
buka dan append lagi file pit_boundary3.str
Tampilan di layar kerja jadi seperti ini :

PO PRl (AN AN (RSN o b (RSSO N N (R [ [N [

Hmi
e ‘7
- el /;
// g P
~ -~ "~
:f//’ //.-f s fﬂ——
s Coal Boundary
~ 5 7 f'/ "fl
7
I""‘H
/
/
4
X

Potong Coal Contour yang di luar Coal_boundary,
Perintahnya: Edit — trim — Clip by selected segment, pilih Outside, lalu klik garis
Coal_boundary.

Hasilnya disimpan dengan nama Desg_seam3.str
Sekalian dijadikan DTM-nya dg nama file Desg_seam3.dtm
Gambarnya seperti ini ;
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Gambar Design sudah jadi, tinggal perhitungan volumenya.

Perhitungan Volume.
Hitung OB: Volumes — Cut and fill between DTMs

£ DTM Cut and Fill Yolumes x|
~Define the first DTM ~Define the second DTM
Location jtopo_ =l Location |desg_seam [ ]
Id Numhber |1 Id Number |3

~Define the volume houndary string ~Define the file for the cut and fill boundary

Location [pit_houndary Rd| Lacation vol_ob_desg_seam x|
Id Number |3 Id Number |3
String |4 Fill String |2
Cut String |3
Bdy String |
Apply l Cancel | Help l

Hasil volume OB adalah: 2.928.400,9 BCM
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lj vol_ob_desg_seam3.not - Notepad R

File Edit Format Help

surpac vision - DTM Cut and Fill volume Report - 29-Jul-00

First DTM : topo_l.dtm
Second DTM : desg_seam3.dtm
Boundary : pit_boundary3.str
string 4

Segment  Cut volume cut area Fil11 volume Fi11 area Nett volume Common Area  Total Area Boundary Area

ab 2929974.0 123804.2 1573.1 547.6 -2928400.9 .0 124351.8 124351.8

Hitung COAL: Volumes — Cut and fill between DTMs

£ DTM Cut and Fill Yolumes s x|
~Define the first DTM ~Define the second DTM
Lacation [dummy_floor_seam =l Location |desg_seam [ ]
Id Number |3 Id Number |3
Define the volume boundary stting— | [ Define the file for the cut and fill boundary
Location |coal_boundary ;] Location ol_col_desg_seam ;]
Id Number |3 Id Number |3
String |3 Fill String |2
Cut String |3
Bdy String [g
Apply | Cancel | Help |

Hasil volume OB adalah: 152.610,6 BCM ==> jadikan Ton dg dikalikan berat jenis dan

SF=0.85
10/ x]
File Edit Format Help
surpac vision - DTM Cut and Fill volume Report - 29-3ul-00 =]
First DTM : dummy_floor_seam3.dtm
Second DTM : desg_seam3.dtm
Boundary cna?_buundaryB.str
string T3
Segment  Cut volume cut area Fill volume Fi1l Area wNett volume Common Area  Total Area Boundary Area
L. 0.0 0.0 152610.6 102833.4 152610.6 0.0 102833.4 102833.5
Laporan Hasil Perhitungan disajikan dalam tabel berikut:
nama pit OB (Bcm) CO (BCM) CO (MT) SR AREA (ha) slope

desg_seam3 | 2,928,400.90 | 152,610.60 | 175,120.66 | 16.72 | 124,351.80

50
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Pit Desaingn Multi bench
Membuat Multiple bench

Telebih dahulu menyiapkan data yang dibutuhkan dalam membuat multi bench. Yaitu
bottom bench yang sudah di drapt ke dummy roof.
Set slope gradient sesuai kemiringan bench yanmg kita hendaki

Mine desic

sl Ring design Solids Survey Applets

-
>

Select slope method 3_
_|_ Expand segment  »  |Load slope strings
%_I_ Expand string Al Set slope gradient
Old pit design »  Newramp
i_> Blast design »  Ramp properties 3_%
3 Grade Control »  Load a DTM surface [
Reshape [Tailings ¥ pioniay DTM surface offsets
Underground > Hide DTM surface offsets

=
Units & ¢ percentage € "1 inx" ratio

Gradienq45

Angle units Idegrees
angle |4
percentage I]:](:
ratio 1in i

Apply | Cancel | Help |

Expand Segment ke elevasi yang kita inginkan

DIGEEER Fing design  Solids  Survey A

Pit design 'lNo Snap vI String =

Expand segment By bench height
Expand string By herm width
Old pit desian To DTM surface
Blast design

Bl S8 U 1

Grade Control
Reshape [ Tailings
Underground

v v v v v v

Kemudian akan muncul select the segment to be Expand, klik pada string yang akan di
expand
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Target elevation merupakan elevasi target kita dalam membuat bench Z direction
menunjukkan arah mana kita menarik bench ke atas atu ke bawah Horizontal direction
menunjukan arah keluar atu kedalam dalam menarik slope gradientnya

£ Expand Segment To Eley t

ion ll
String 10 Segment 2

Minimum Z value -56.868
Maximum Z value 30.393

Define the method of expansion

Target elevation m
Maximum bench height Igggg

Zdirection & up € down

Horizontal direction ¢ gypand & contract

Apply I Cancel I Help I

Harus diingat, batas bawah (elevasi paling bawah) bottom pit, tinggi bench, dan elevasi
teratas dari topografi. Buat kelipatan ketinggian bench dalam menentukan target
elevasinya

Kemudian bikin bench agar aman lerengnya

wls Surfaces Volumes Plotting Customise
ILGEGEEBE Ring design  Salids  Survey A

Pit design » |No Snap V] String =
SUENLEER UGS By hench height ]

Expand string »
Old pit design »
> Blast design »
Grade Control »
»
»

)

=i 2]

To DTM surface
To elevation

[

4

Il

Reshape ! Tailings

Underground
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Buat bench pengaman kirakira 5 meter
Akan muncul select the segment to be expand, klik di segment

: Expand Segment by Berm Width 4 l(]
String 14 Segment 1

Minimum Z value 30.000

Maximum Z value 38.515

Define the method of expansion |

Berm creation method BIIETeS [~

Limiting elevation |3D

Berm width method & fixed width ¢ descriptions ¢ slope strings

Default herm width |5
Berm gradient (%) |U—-

Horizontal direction " expand & contract

Apply I Cancel | Help ]

Limiting elevation merupakan elevasi expand yang diinginkan Default berm with
merupakan lebar bench yang akan dibuat Horizontal direction merupakan arah kita
menarik bench, pilih contract

Rapikan bench yang terbentuk dengan memotong dan menutup bench ketitik terakhir
crest yang ada.

Expand segment terakhir ke topografi, kemudian sambung dengan cropline yang sudah
ada, sehingga hasilnya
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Jika masih ada garis yang segment yang belum terhubung atau masih ada poin yang
tertumpuk.
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