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Frequency % Frequency Classification | Lugeon range | Condition of rock mass discontinuity
48.6 52 Very Low <1 Very Tight
22.4 24 Low 1-5 Tight
121 13 Moderate 5-15 Few partly open
16.8 18 Medium 15-50 Some open
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! Concentrations
% of total per 1.0 % area
| 0.00~ 2.00
! 4.00 ~ 6.00
| 200 ~ 10.00
12.00 ~ 14.00
Y v 16.00 ~ 16.00
| \'. 20,00 ~ 22.00
| @ 'E;;;! - 24.00 ~ 26.00
W L+
Pm

28,00 ~ 20,00
y | E 32.00 ~ 34.00
. [ 2500 ~ 38.00
| gn ! 40.00 ~ 42.00
I 44.00 ~ 45.00
\ /

Mo Bias Comection
Max. Conc. = 36, 1085%

Equal Angle
Lowwer Hemisphere
277 Poles
277 Entries
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Geologic Interpretation

Rock Material Few Joints Typical Joint Conditions Influence of Structural
Tight Disturbance or Special Origin
Singinficance
Impermeable Low Inflow Singnfication Inflow High Inflow
Approximate Lugeon units I } ? }U ‘?0 IIUU
1 I I I
K_ Scale, cm/sec 106 3 10°% 3 104 3 10-3 3
: ottt st
((Fig 5 or 6)) 1.0 1.2 1.5 2 3 4

I Range Potencially Achievable With Intense Grouting
Applicability of Normal Cement Grouting Depends on Site
Details
Normally Not Effective | Limit of Applicability Normally Effective
Need Chemicals or Depends on Site | Depends on Site Details

Microfine Cement Details
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Q1=439.49 L/min =7.32 L/sec
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f|  0.001 00012 | 0004 | 0012 | 0022
g 419 7.53 8.37 38.64 7.08
Q2 =65.81 L/mine = 1.1 L/sec
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Csump = Csump construction (YE-¥)

TQin Rial

Csump = ((a_ 1) (—— X SF)(m3) x Ccement(?

, ) + (@ 2 x SF) x
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Caritting(—3)
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Cwater treatment:CEnvironmental Studies+CPrevent contamination +

Cneutralize acidic water

VY.



o] 0 aS

(Rial) (o) 5 sLas <l ol 280 slaas 0= Cwater treatment

(Rial) oo consy Olalllas a5 bogspo sloass o = Cenvironmental Studies
(Rial) o o o3gll 51 6 S ol 4 gy po sloais ;o= Cprevent contamination
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Cdewatring =[ CS ]+[ Cwater collecting by pipe] + [ Cwater collecting by channel ]

+ [Cpump dewatering] + [Cwater treatment]

Cdewatring:[COffice Study+ CField And Laboratory Study +C dewatering system design]

+ [(Lpipe(m) X Cpipe (R17al)) + Ppump(QiH’N) + (Cpumpx n)] + [( ﬂ - 1) X Vchannel
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Cchannel = Cchannel Construction

Cchannel = (ﬂ - 1) x Vchannel (m3) x Ccement (Rial/m3)) + (ﬂ Vchannel(m3) x
Cdrilling (Rial/m3)
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vd?2 | Pink dacitic and ignimbritic lavas 012 Q'2 [Young terraces and low gravel fans (sand, silt and clay).
omYd2 |OM and related tuffs.
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va Vva | Grey, brown and violet porphyritic e
oM el andesitic lava. : st . : QPC|Loose clay-cemented polygenetic conglomerate.
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omtr |OM White to pink pumiceous tuff breccia. PIV p|v Andesite, dacite-andesitic lava domes.
Hydrothermally alteration including il ‘OMIZ ll oM 12 | Cream, thick bedded to massive limestone with
kaolinitization, alunitization and argilization. q A |yellowish-green marly intercalitions.
Fault.
Quartz porphyry, microgranite and aplite. 2
A_a a Thrust.
Granite. —_—— Syncline axis.
—_—t Anticline axis.
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Ore indication.

Alternation of gneiss, marble and amphibolite.
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% Mine in operation.

Village.
Metamorphosed ultramafic-mafic

lava flow (Komatiite). = ====m-ee-e- Motorable track.
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grey-green (Metamorphosed KAHAR Formation?). a
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Abstract

The role of mines and resources in the economic growth of any country is undeniable.
Undoubtedly, the exploitation of country's mines is a very positive and important factor
in economic growth and development. The process of underground mining, which is
associated with disruption of groundwater hydrogeology, causes the entry of water into
the Underground space.Groundwater flow into the tunnel can pose many problems during
drilling and exploitation. therefore important to estimate the amount of water flow in the
tunnel from an executable point of view, and this requires understanding the
hydrogeological conditions of the tunnel surrounding areas. Although several methods
have been proposed to estimate the amount of water flow into the tunnel, there is no
complete method for accurately calculating the amount of water flowing into the
underground space. The number one tunnel of the Angouran lead and zinc mine is 1190
meters long, most of which is limestone and part of it is schist. In this research, after
analyzing the results of allogeneic tests carried out in the area, the role of geological
structures such as faults, open fractures, etc. was investigated. Then, with the analytical
and experimental methods estimated the flow rate of the inflow into the tunnel and
compared with the actual value. From the analytical relationship, Karlsrud relation and
Heuer's experimental method, the results were close to the actual value. Therefore, an
accurate estimation of the water flow to the tunnel will be very useful in designing,
determining the methods of implementation, and predicting costs. Cost estimation studies
are an important part of the feasibility studies of mining projects and play a major role in
economic or non-economic project introduction. Documented and reliable estimates of
costs and thus project revenue estimates form the basis of economic analysis and
investment decision making. Since no model has been found to focus solely on the cost
of underground dewatering, a new model has been proposed to calculate the dewatering
costs of underground space based on the amount of water flow. Simplicity, availability of
cost effective parameters and calculations based on the amount of water flow the
underground space can be the benefits of this model. Finally, the cost of dewatering of

Anguran lead and zinc mine was estimated using the model.

Keywords: Dewatering Costs, Green Mining, Water Pressure Test, Estimation of water

flow discharge, Anguran Tunnel.
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