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Technical note: Geotechnical conditions and hazards of urban tunneling in
Tehran, Case Study: Motevaselian Tunnel
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ABSTRACT

Engineering Geology and geotechnical parameters assessment is of the
most important issues in successful tunnel design and construction
operation. In urban areas, exact and complete reconnaissance of these
parameters and site investigations are more critical as a result of the
intensified effect of settlement and failure of the tunnels. Geotechnical
parameters and hazards in tunnel route also affect the tunnel boring
machine (T.B.M) selection and so they are challenging and very important
issues. Shahid Motevasselian tunnel with a length of 10 Km. connects
Shahid Sayyad Shirazi highway south wards (from north of Sepah Sq.) to
Azadegan highway. There is a high geological diversity in geological units
as a result of North- south direction of the tunnel and so it is too
complicated to assess the parameters. In this study, as a good experience,
the method of dealing with the complexities to achieve a reliable assessment
of geological and geotechnical conditions is considered and also the
possible hazards in different parts of the tunnel is determined. According to
the geological and geotechnical situation, tunnel rout is divided to 3 distinct
parts (northern part, middle part and southern part) and introducing the
different soil types in terms of Geotechnical parameters, range of different
parameters in any soil type is determined by combining the results of field
and laboratory investigations, and finally, the material properties of each
soil type determined as well as possible hazards likely in different parts of
the tunnel route.
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ssgams  Recent Alluvium in the river bed

Recent South Tehran Alluvium, Fine Grained,

Clay and Silt, none cementation, Brown to Gray,

354508

Tehran Alluvium, Homogenous, Lower part Coarse grained, |

Upper part Fine Grained, with Clay and Silt cementation,

e MNorth Tehran Alluvium, Conglomerate, Immature, Dark //,
< Gray, Coarse Grained with Sand, Siltand Clay lenses, ’/:
¥
£
Hezar Dareh F., Conglomerate, Homogenous, thick ) D
M bedded, Highly Weathered, Light Gray, Coarse Grained, j/},'
Low Permeability, Faulted and Folded, %/fﬁ
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No. Description Nspt
1 Clay Type 1(Hard) >40
2 Clay Type 2 (Very Stiff) >20
3 Clay Type 3 (Stiff) >10
4 Clay Type 4 (Firm) >5
5 Sand Type 1 (Very Dense) >42
6 Sand Type 2 (Dense) >25
7 Sand Type 3 (Medium) >8
8 Gravel Type 1 (Very Dense) >42
9 Gravel Type 2 (Dense) >25
10 Gravel Type 3 (Medium Dense) >8
11 Silt (Medium Dense)
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(KN/m3)  (KN/m3) (kPa) (Deg.) (Deg.) (MPa)  (kPa)
Clay Type 1 (C1) >40 HARD 13 19 20 - - - 60 200
Clay Type 2 (C2) >20 Very Stiff 15 17 19 - - - 38 160
Clay Type3(c3)  >10 Stiff 14 16 18 - - - 23 120
Clay Type 4 (C4) >5 Firm 14 14 16 - - - 12 50
Sand Typel (S1)  ~42 Very Dense - 21 22 12 35 M 147 -
Sand Type 2 (S2) >25 Dense - 19 21 4 36 38 122 -
Sand Type 3 (S3) >8 Medium - 17 20 12 34 33 77 -
Gravel Typel (G1) >42 Very Dense - 21 22 13 35-42 >43 200 -
Gravel Type 2 (G2) 25 Dense - 19 21 0 35-40 39 126 -
Gravel Type 3 (G3) >8 Medium Dense - 17 20 - - 34 90 -
Silt (M) >8 Medium Dense 8 17 20 - - 24 20 -
e 5 AELLT Rl ol b SB plsl agl sy o o Y g wils!
Oielojl sle el ly 0525 (sl el s G ndy Dgh gy O NS
Osrosmn  OpSos sl O by, jl Vgl OelRalglyl Vo by, oseln 08w Sl
N oY E K
C. Cs Ce Cs
(Deg.)  (Mpa) (m/sec) @y K
Clay Type 1 (C1) - 43 - - 0.18 0.;)1 7x10® 8x10® 105to 5x10°®
Clay Type 2 (C2) - 43 02 Of 02 002 2x107 4.7x10%  10%to5x10°® - 06
Clay Type 3 (C3) - 30 - - 0.2 0.02 - - 105to 5x10°®
Clay Type 4 (C4) - 12 - - 0.2 0.02 - - 10" to 5x10°®
Sand Type 1 (S1) >40 213 - - - - 1x10¢ 2x1072 5x10%1t0 10°®
sand Type 2 (S2) 40 102 - - - - 7x10%  2.6x10°  5x10*to10° 0
Sand Type 3 (S3) 38 40 - - - - 5x107 - 5x10%t0 10 .56
Gravel Typel (G1)  >40 387 - - - - 3x10°® 8.3x10? 102 to 5x10* *
Gravel Type2 (G2) >40 230 - - - - 4x10° ; 10%0 5x10% 3
Gravel Type 3 (G3) - - - - - - 1x10* - 103to 5x10* 44
Silt (M) - 89 - - - - 6x10°® - 10 to 5x10°® .35 0.6

(2) Look, 2007, [4] . (Table 5.3, 5.4, and 5.5, p.p: 54-55),
(3) Look, 2007, [4] . (Table 7.3, p.p: 78)
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(5) Look, 2007, [4] . (Table 11.15, p.p: 131)
(6) Bowels, J.E., 996, [Y'] . pp: 88-89
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(7) Cashman, P.M. and Preene, M., 2003, [ Y] . John Wiley & Sons Publication, Hoboken, New Jersey
(8) Look, 2007, [4]. (Table 11.17, p.p: 132)
(9) Look, 2007, [4]. (Table 19.3, p.p: 243),
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No Description Nspt C. G
(KN/m3)  (KN/m3) (kPa) (Deg.) (kPa) (MPa) (m/sec)
1 Clay Type 1(Hard) >40 19 20 - - 200 50
2 Clay Type 2 (Very Stiff) >20 17 19 - - 160 40
107 37 06
3 Clay Type 3 (Stiff) >10 16 18 - - 120 24 02 .02
4 Clay Type 4(Firm) >5 14 16 - - 50 12
5 Sand Type 1(Very Dense) >42 21 22 4 38 - 150
49
6 Sand Type 2(Dense) >25 19 21 4 36 - 100 - - 2x10°
7 Sand Type 3(Medium) >8 17 20 4 32 - 70 - - .56
8 Gravel Type 1 (Very Dense)  >42 21 22 6 40 - 200 - - 33
.38
9 Gravel Type 2(Dense) >25 19 21 6 38 - 120 %10
10 Gravel Type 3(Medium >3 17 20 6 34 i 90 i i m
Dense)
11 Silt (Medium Dense) >8 17 20 4 24 - 20 - - 107 35 0.6
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