Table 4. Some case studies evaluated for squeezing potential

- Critical Squeezing
C % Strain Index Classification g
g 3 - - o5 (Ecr, %) (S1) S <
Fy o o N B e Ei ~ -~ < 'SE
° 3 2 3 Q| TE 5L () GPa) | 85| 55| 8% s | ®3 | sA o=
o o] o o | » 3 cd | So c o S F=lte) So o
1A x ~ Raguel o) — T o o — T o o — C S o O
OE ST 88| £ |88 | £7| &g 2
o Ns N Vs o
Maneri-
Moderately |, . | Bhali 67-128 | *523°
1 fractured hydro 3.6 2.5 0.06 Av = '_ 0.54 | 0.36 0.11 | 0.17 NS | NS No squeezing
. al. (1982) . Av =
quartzites project, 97.5
. 39.03
India
Maneri-
Foliated Jethwa et | Bhal e Mon | 21-224
2 . hydro o 2.5 0.05 _ Av = 0.77 | 0.46 0.06 | 0.11 NS | NS No squeezing
metabasics al. (1982) roiect Av = Av = 21.70
project, 4.81 87.45 :
India
Maneri- 0.3- 70.9 -
3 | Sheared Jethwa et | pal 3.3 25 | 04 104 | 2221 06 | oss | 038 | 072 NS | NS No squeezin
metabasics al. (1982) Zo.ect Av = . . Av = 2170 . . . . a 9
project, 0.99 87.45 :
India
Grade-I
phyllites, Dube et Ehgg" 38-133 | 6.68 -
4 massive and al. (1982) ?'Io'ect 5 2.64 -- Av = 7.07 2.26 | 0.92 - - - - No squeezing
distinctly . project, 85.5 Av = 6.88
o India
jointed
Crushed red Chibro- 0-01 16.8 -
5 | shales, Jethwa et | Khodri Av= | 273 | 28 37.0 10.80 | 0.56 | 0.44 | 3.36 | 429 | HS |HS Moderate squeezing
moderately al. (1982) | tunnel, Av =
; ; 0.05
squeezing India 26.9
Chibro- 16.8 -
Crushed red ; 0-0.5
6 | shales, highly J‘Tth‘i"gs‘;t KhOdrI' Av= | 2.73 | 6.00 27'9 10.80 | 0.51 | 0.41 | 't/ | 1463 | VHS | VHS | High squeezing
squeezing al. ( ) tunnel, 0.08 V=
India 26.9
bk caye, | Jethwa et | Knoar 0-0.03 ryi) 0.26 - 14.0
7 S Av = 2.64 4.5 - 2.83 0.32 | 0.38 ’ 11.84 | VHS | VHS Moderate squeezing
moderately al. (1982) | tunnel, Av = - 6
; ; 0.02 Av = 1.55
squeezing India 5.065
Jethwa et Chibro- .
8 Clay shale al. (1982) | Khodri AV = 2.64 2.0 7.7 1.55 0.61 | 0.53 3.3 3.75 HS HS Very heavy squeezing




R Critical Squeezing
= Strain Index Classification g
Q g . ~ |58 (£, %) (s o c
> c o] g | B! o .0
sl S o 9 Q >_Q GEJ'U\O Oci = e e e - =
3 ko) o E | §5° | (MPa) (GPa) ®a | 55| %2 | 557 | ®2| §& 02
8 o a o | 33 co | 88| € | 808 c o 8o c o
4 [ ~ |lac o — C S o — C S o — C S o O
©E& ST 88| £T | 88 | £ &8 2
8 w3 w3 w3 o)
tunnel, 0.026
India
Very blocky Jethwa et | Giri hydro 3382_ 1-38.0 63.3
9 and seamy tunnel, e 2.5 7.6 Av = 20.00 0.12 | 0.17 ; 44.7 VHS | VHS Moderate squeezing
al. (1982) . Av = 3
slates India 19.5
0.51
. 0.1-
Giri hydro 38 -133 6.68 -
10 C;”T'I?t‘zi ;‘T”(“i"gs‘;t) tunnel, 2\'/33 23 | 124 | Av= 7.07 | 467 | 1.36 | 2.66 | 9.12 FS | VHS | High squeezing
phy : India 09 85.5 | Av=6.88
Loktak 0-0.04 16.8 -
11 | Crushed Jethwa et | hydro Av = 2.7 7 37 1080 | 0.66 | 0.48 | 196 | 1458 | VHS | VHS | Moderate squeezing
shales al. (1982) | tunnel, Av = 1
. 0.02
India 26.9
Maneri-
Highly charma | Bhal 67 -128 | 232"
12 | fractured (1985) hydro 0.5 2.5 7.9 Av = .Av _ 0.80 | 0.46 | 9.86 | 17.17 | VHS | VHS Not reported
quartzites project, 97.5 -
d 39.03
India
Highly jointed | Singh et | Salal hydel | 427
13 | L9y J 9h €1 tunnel, -/ 2.8 46.94 29.0 0.25 | 026 | - - - - --
dolomites al (1992) Indi Av =
ndia
1.43
Grade -II
phylites with | 1 o | Tenri dam 38-133 | 6.68-
14 structure of al (91992') project, 0.8 2.65 0.38 Av = 7.07 3.25 1.15 0.12 | 0.33 NS | NS No squeezing
. India 85.5 Av = 6.88
argillaceous
material
Competent _ _
massive Sinah et Kolar gold 120(())0 67 - 128 239258
15 | quartzites of g \ mines, _ 2.8 -- Av = '_ 0.24 | 0.23 | -=-=-= | ===== | m=mmm | mmee- No squeezing
. al (1992) : Av = Av =
very high India 97.5
141 39.03
strength
Argillaceous Sinah et Khara
16 | conglomerate al (91992') hydro 0.4 2.7 0.42 105.5 46.19 0.77 | 0.45 0.97 | 1.66 NS | LS No squeezing
S project,




R Critical Squeezing
= Strain Index Classification g
Q g . ~ |58 (£, %) (s o c
> c o] g | B! o .0
sl ! o 2 Q -2 %’8\ Oci Ei o S S S =
3 Ko ° E | g2° | (MPa) (GPa) s | S| 2| 58 | 2| S5/ 02
s} 3] a = o 3 c o =) Kage)) =) Kage)) Do c o
-4 o4 a9 o — TS o — S o — =S o O
©E& ST 88| £T | 88 | £ &8 2
8 w3 w3 w3 o)
India
Argillaceous Sinah et Ehs:g
17 | conglomerate 9 . ydl 0.4 2.7 0.75 105.5 46.19 0.77 | 0.45 0.97 | 1.66 NS | LS No squeezing
s al (1992) project,
India
Thinly Upper 16.8 -
bedded Singh et. Krishna 37 )
18 shales with al (1992) project, 15 2.67 0.18 Av = 10.80 0.18 | 0.22 | 1.00 | 0.82 NS | NS No squeezing
calcite bands India 26.9
Thinly Upper 16.8 -
19 | bedded Singh et. | Krishna 15 2.67 | 0.08 37 10.80 0.18 | 0.22 | 0.44 | 0.36 NS | NS No squeezing
shales with al (1992) project,
) d 26.9
calcite bands India
20 | Faulted Dalgic At 0.06 | 2.66 | 1.05 55 13.00 | 1.43 | 071 | 0.74 | 1.47 | NS LS -
sandstone (2002) ’ ’ ’ ’ ’ ’ ’ ’
tunnel
Dalgic Istanbul EVeS
21 | Mudstone (20%2) metro A\l/ - 2.69 1.05 31 12.00 0.37 | 0.34 | 2.82 | 3.12 FS HS High squeezing +heaving
tunnel N
0.71
Graphite )
h Kockar Iliksu
schist 2.70 7.94 9.00 | VHS VHS %
22 (Section-1SK- and Akgun | tunnel, 0.9 2.71 0.92 50 26.60 0.34 | 0.30 271 3.07 FS HS
8) (2003) Turkey
Highly Ozsan and | Urus dam
23 | weathered Basarir site, 0.0018 1.8 0.26 12 8.70 0.46 | 0.36 | 0.57 | 0.72 NS | NS *
tuff (BH-1) (2003) Turkey
Moderately Ozsan and | Urus dam
24 | weathered Basarir site, 0.11 1.99 0.26 19.9 11.60 0.33 | 0.29 | 0.79 | 0.89 NS | NS *
tuff (BH-2) (2003) Turkey
Andesite (BH- Ozsan and | Urus dam
25 3 and BH-4) Basarir site, 0.56 2.39 0.26 23.7 41.90 0.08 | 0.12 | 3.32 | 2.10 HS | FS *
(2003) Turkey
Limestone E:Srgﬁq”edh Kaletepe 1.37 8.06 | 7.61 | VHS | VHS
26 (Section-1I) metoalu tunnel, 1.52 2.68 1.36 72 87.20 0.17 | 0.18 | 8.00 7.56 | VHS VHS *
(200‘% Turkey 0.08 0.47 | 0.44 | NS NS




R Critical Squeezing
= Strain Index Classification g
g 3 o s |8E (Ecr, %) (SI) 8 ¢
sl = o QL Q >.g QE,-U\O Oci E; o R S S UE
g 2 g E | g% | pa) Gra) | 83 | 55| %3 55 | %3 58 g 3
g 5 a g |23 con | 88 | e | 28 c o 8o c o
x x o) o 59 [Shs =N o Co o O
°§ ST 88| £2 88 | £2 | &8 2
S » = B = B = 3
Limestone ﬁ:sr;fnnéjh Kaletepe 0.96 4.57 | 4.57 HS HS
27 (Section-III) metoglu tunnel, 11 2.69 0.85 90 67.00 0.21 0.21 | 4.05 4.05 HS HS *
(2004) Turkey 0.12 057 | 057 | NS | NS
Limestone ﬁ:sr;fnn:h Kaletepe 0.32 3.2 | 229 | HS FS
28 (Section-1V) metoglu tunnel, 11.5 2.69 0.30 63 78.70 0.10 0.14 3.0 2.14 FS FS *
(2004) Turkey 0.11 11 | 079 | Ls LS
Limestone ﬁ:sr;fnnéjh Kaletepe 0.24 1.5 1.33 LS LS
29 (Section-V) metoglu tunnel, 10.8 2.65 0.23 81 76.80 0.16 0.18 1.44 1.28 LS LS *
(2004) Turkey 0.095 0.59 | 0.53 | NS NS
Limestone ﬁ:sr;iwnedh Kaletepe 0.32 2.23 | 2.00 FS LS
30 (Section-VI) metoglu tunnel, 12.3 2.63 0.31 75 77.00 0.14 0.16 | 2.21 1.94 FS LS *
(2004) Turkey 0.14 1.00 | 0.88 | NS NS
Limestone E:g;ﬁﬁnedh Kaletepe 0.24 1.41 1.33 LS LS
31 (Section-VII) metoalu tunnel, 9.99 2.63 0.24 85 77.00 0.17 0.18 1.41 1.33 LS LS *
(2003) Turkey 0.11 0.65 | 0.61 | NS NS




