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100

DHI = (41 x FF 4 22 X MK + 17 X OV 4 20 X PZ) X (IF + 1) X (ST + 1) x (DT + 1)

FF - fracture ' (factures/m) 0 s 10 S 20
frequency index 0 033 03 073 i
MK - rock mass | peremab. degree vary low low medium highr—
permeability lindex 0 0.33 0.66 1
OV - overburden|thickness (m) <50 50 100 200 >200

Index 0.9 0.5 0.25 0.1
PZ - plastic zone|mdius 0 10 20 >30
Edius index 0 0.3 0.7 1
[IF - intersection |intersection with main conductive facturc connected with water point NO  YES
of main faults index 3 1{
SP - spﬁng type type superlllicml lntml':‘l&hatﬂ deep ﬂmlrlv system

index 0.5 1
DT - distance  |distance (m) >800  600+800  400+600 200:400 100200 <100
from the tunnel |index 0 0.1 0.2 0.4 0.8 1
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Tunnel .
. Construction .
No. Tunnel Diameter (m) Length AMSL (m) eriod Geological Zone Rock Type
(Km) P
1 Ghomrood Water Conveyance Tunnel 453 443 2033 Feb. 2004 — Mar. 2008 Sanandaj-S!rjan Met.amorphlc,
lots 3-4 metamorphic belt Sedimentary
5 i’izgross Water Conveyance Tunnel, lot 6.73 48 630 Aug. 2006 — Aug. 2017 fgrg].]eros Simply folded Sedimentary
. Igneous,
3 Karaj Water Conveyance Tunnel, lot 1-2 4.665 29.4 1571 May 2006 — May 2006 ~ Central Alborz .
Sedimentary
. Zagros Simply folded .
4 Bazi-Deraz Water Conveyance Tunnel 6.86 8.6 543 Aug 2016 - In Progress Zone Sedimentary
5 Kerman Water Conveyance Tunnel, lot 597 38 2370 Nov 2015 - I Progress Sanandaj-s_lrjan Igne_ous,
1-2 metamorphic belt Sedimentary
6 Glass Water Conveyance Tunnel, lot 1-2 5.6 35.7 1356 2015 - In Progress SanandaJ-S! rjan Igne_ous,
metamorphic belt Sedimentary
No. Tunnel Geological Zone Lithology # of Springs Karstification Main structure
Ghomrood Sanandaj-Sirjan Phyllite, slate and meta-sandstone, Massive . Foliated and schistose, minor
1 . . ; 5 Partial
Tunnel metamorphic belt limestone, Low-grade metamorphic rocks fault zones
2 Zagross Zagros Simply folded  Limestone and shale, Dolomite, shale, Red 38 No Blocky to very blocky, some
Tunnel zone conglomerate, sandstone and siltstone minor fault zones
3 Karaj Tunnel  Central Alborz Andesitic fand Basaltllc volcanic, Tuff and tuffaceous 37 No Massive to very blocky, some
shale, Argillaceous limestone, and shale fault zones
Bazi-Deraz Zagros Simply folded  Limestone with shale, Pabdeh and Gurpi . Blocky to very blocky, some
4 - ; 16 Partial .
Tunnel zone Formations, Sandstone, red marl and siltstone minor fault zones
5 Kerman Sanandaj-Sirjan Granite to diorite, Dacitic to andesitic volcanic 62 No Massive to very blocky,
Tunnel metamorphic belt rocks, Conglomerate, Sandstone Major fault zones
6 Glass Tunnel Sanandaj-Sirjan Marl, shale, sandy limestone and sandy dolomite, 76 No Folds and minor faults

metamorphic belt

Granite

",
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Analytical Methods

h (m) K (m/sec) g (lit/sec/m)

R (m)|zone Le(?r?)th Lee Freeze & Karlsrud Goodman | Lombardi | El Tani Total as dn Total

Mean|Stbev( Mean | StDev | g9 ((Zlhge;g ooty |7 G- Bl eral (1oes) | (2002) | (1999) | AVE"@9° | (livsec) | (iitzsecsm) | (itzsecsmy| (lit/sec)
3.5/121 109] 30 5| 5E-07|  2.5E-08[ 0.033183| 0.0330531] 0.0342323| 0.0338244| 0.033053082| 0.03356923| 0.03347| 0.03309771| 3.6076502| 0.00241514| 0.00241514|  0.26325
72 643 60 10| 1E-07|  2.5E-08| 0.033711| 0.0336958| 0.0341087| 0.0336804| 0.033695825| 0.03361554| 0.0336| 0.03372904| 21.687771| 0.00247929| 0.00247929| 1.5941816
z3 480 60| 10| 1E-07|  2.5E-08| 0.034212| 0.0341962| 0.0346107| 0.0341808| 0.034196208| 0.0341159| 0.0341| 0.03422965| 16.430234| 0.00245023| 0.00245023| 1.1761097
74 30| 60 10| 5.00E-06] 2.50E-07| 0.033183| 0.0330531| 0.0339723| 0.0338244| 0.033053082| 0.03356923| 0.03347| 0.03309771| 10.094801| 0.00241514| 0.00241514| 0.7366169
z5 2013 90| 10| 1E-07|  2.5E-08| 0.033363| 0.0333483[0.0349289| 0.0333341| 0.033348251| 0.03327425| 0.03326| 0.03337945| 67.192832| 0.00241514| 0.00241514| 4.8616715
R (126 68| 160 20[ 1E-07|  2.5E-08| 0.033218| 0.0332063| 0.0344906| 0.0331942|  0.03320627| 0.03314354| 0.03313| 0.03323336| 2.2598686| 0.00241514| 0.00241514| 0.1642293
77 82| 140 15| 1.00E-07| 2.50E-08| 0.033183| 0.0330531| 0.0342323| 0.0338244| 0.033053082| 0.03356923| 0.03347| 0.03309771| 2.7140121| 0.00241514| 0.00241514| 0.1980413
8 406| 140 15| 1F-07|  2.5E-08| 0.033183| 0.0330531| 0.0345344| 0.0338244| 0.033053082| 0.03356923| 0.03347| 0.03309771| 13.43767| 0.00241514| 0.00241514| 0.9805458
29 305| 145| 16| 1E-07|  2.5E-08| 0.033183| 0.0330531| 0.0339723| 0.0338244| 0.033053082| 0.03356923| 0.03347| 0.03309771| 10.094801| 0.00241514| 0.00241514| 0.7366169
z10 | 1837] 270] 30| 1E-07]  2.5E-08] 0.033183] 0.0330531] 0.0342323 0.0338244| 0.033053082| 0.03356923| 0.03347| 0.03309771| 60.80049| 0.00244359| 0.00244359| 4.488868|
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