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ABSTRACT

¢ ENGINEERINGGEOLOGICAL ASSESSMENT FOR THE DESIGN AND
CONSTRUCTION OF THE AGIOS VASILIOS TUNNEL WITH THE METHOD
OF COVER AND CUT ALONG THE NEW CORINTHPATRAS RAILWAY
LINE. e

The present diploma thesis presentsgidelogical and teclofogical assessmenf the results

of the field research and laboratory tests carried out for the construction of the Agios Vasilios
tunnel with theCoverandCut method along the new CorinfPatras railway line. The aim of

the thesiss to investigate the substratum stratigraphy, to determine the physical and mechanical
properties of the soil formations, specify the groundwater level and all tlengineerig
geologicalparameters and information required for the CaretCut designFor this purpose,
graphswere made to illustrate thehanges intestresults, such as Nspt and granulometric
analysis, etc., which apgottedin figures,andshowdepending otthe depth the quality of the

soil material.The section undestudy of the railway line is being developed within th&g.
Vasiliou residential area, whegenerallythe layout follows the existinBatras PirgosOSE

railway line. The engineering structuris locatedby theKP. 115 + 935 up t&KP. 116 + 500
andhas to do with the Ag,VasilioCoverandCut. The area ofhe engineering structuris
characterized by mildat terrain and the subsoil is generally composed of river and marine
deposits of the Quaternary, such as sands, clay and.graeequality of the soil formations
belongs to the category of dense to very dense deposition in the sandy materials tnd stiff
very stiff depositionin the clay materialsThese materials can cause serious risks for the
foundation of an undergroundriel, so it is necessary to know the degree of consistency of
the nature of the clay materials, the strength, the bearing capacity and the permeability of the
formations. Due tthestratigraphy, water permeability is high, so drainage works are proposed
to relieve thestructurdrom predictedstrain poresFor this purposeVariable Load Testéviaag

and Stable Level Tests (Lefranc Testge recommendedrinally, a reference is made to the
CoverandCut design, which describes the construction phases and hydraulic design of the
engineering structure
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Conditions Open Cut & Cover & Drill &
Cutting Cover Cut Blast
Tunnel
Cutting or | Unlimited Limited, Short, Significant
Tunnel L<300m L=150m , L=150m
length
Depth of Limited, Intermediate Small, Great
Grade H=30m H=<50m H=<15m H=30m
Line
Environm | Indifferent Fairly Sensitive Highly
ent Context Sensitive Areas Sensitive
Areas Areas
Geology Soils, Soils, Loose Soft and
Gravels, Gravels, Sands, Hard Rock
Soft Rock Soft Rock Unstable
Soils

egd " Cut and Cover
deafhoegd

GUUey3 3

d “U;¥y Us

(6 Uy osbegacsUsoayd
gUs3 UsPa

Ushed oasohUU} @

’;eUesYUDe
;quUuaug Us g
UooaY) Goars Us"

o f) G Udzde goy UU2R0BPdIig e d Udd
J" 9 UL
wqﬁedmwmmmg U&mwaww¢guﬁwmmée
U sbhalbedgshtdedgdfrfgas@ase

a3z Ues WP u2.61:0G U} ecoed ClUxag i UEDI & g

99l 3

aUsd,

d a2UUUGaUg@ed,) U@asggai cc UUsd

IAKEg)Yg3jt) T¢g mtYsqz) gtTg ANG) Et)
28] g2 T

ABC|

IIC &

U0de dquyU " 0y
’U;staaesUeg y
ueaU+¥3

dey UooUd.

Ui e

[16]



d Slage 4

& Sage §

KooaB3:U EUYUlUsU 7U0UUG e U@&@(CatandCotkrid U" d)(j) @akvdiady ¢ ,
Cutti Uz ¥y U2008)d d

Uy UGeUUsoay¥Y, d eydsilied " Cut Baimd c6oBe ( Aoldid) ¢
a @e@qU2e08)dd
bU; 963 9leysaeag b¥Ydegd (<50m) GU ~ Uy sbll¥acs Usc:
) ioegUU0U,
gU) sepd¥ikepl " Uy 9secyd hH eg UU Us sa¥ ltaslgU
e OUUoa0U0UGB UGG 303 Uyms do wils (UbsUslisyadU
] 30" adi eqUUd oUxUUcssayd Ggsdeald, bay¥YbUd ol
eeoaggd

ZAKE)Yg3jt) T¢g mtYsqz) gtTg AANG) Et)
28 ¢2)T) NBQZ) [17]



o -

Besard, UGgssaUyUUs d UGU;233e GUQavdrigande&ge ¥
R egy UResdd

9 AdgY Uy aliddgWzW0U GU 0O3Usj; OUUsoa¥Y Cganadower Us ~ 0y s
Useemclb GoaUle

T AdeY¥ g UjyoUael3U GU; L el0U0U0 a0 GgsugUteh U0 U
UoaUUUGBGUYGUsd "e6g UU3 e 6}36i3 3'Cuanddbukfi Uy dei 3
e Uses doWoaUle

T zU0o0Y¥asd BaBagasgy 0cUUases3UUs eU UsdCutnd UllaUd
Covel'

22¢ U U e LCatandCover

¢ UUcssoae Us o UledhtarOmedl HU ¥yl cedivdd dd,6 Us UGy ddoe U
a0UUBgUgeg UGU;ehelUUUs URGe GU UGUseayd hHOs aUs
eUaUoscid UuUUGesoaeid GeodeUUslGesid AHUU3s Ues yjyo06 U
U 290y UUsi 3 Uli3UeUd ¢ dcCltamsl@oyed( Alsgeshdsele UF.UL )¢ H ey dd 3
GoUlGey OUsafh Uyh 6 GU UsaUUsBasadqUUd , U 6 HUs aU =
UslGoaUGe 2a3U00Us U K Uds U slG¥Y3sUsU Ueg UuYlGegd ,
5030U0U0Us U3 Us 0 Wealyds 3Up b wsiedUy, UsmlUsdt d UsUeasy (Gt 363 UU.
yuUGed oaUs d GUYded Ueg g hoUseg giljeilifhyeg g a
(zUy Uooeahd, 1997)

o o

Ud " Uyeseeyd , U Usile d 28800008 de8r
Us sdesyd GUU oUsUessa¥Y oaUay sl aUs
OGU; et UU0a d euwdddCeverdad eydeied o UUL

FU saUUssoadeysUd "~"Ujysscyd >69 03 ue:gcgsldlyldasuwwalﬂﬁ‘
8  eae dU UuyUddUa Us yj 026 |, aUUUueUgYsUUUe q Us
“¥3y GUds 6 saU Ues 8dUUUaUUSs jelryoese aYagyd
U saUUYGUUGd Uqd egea»eue;u:(pgg ovo g UUlbs Gee( WBic
"UseltU) hedldd. ¢ UstGoaUlGe 8Uds GgayeUsU Ggs3UcasUU
h g 6y dises 6sU0alUs UaUs3aUgheU3ze Goagy htuUelU o
"UG0UaclGglUBsGcoal 3 oaUs a3UUllbbUbghe glicygs uUk ayslivesg. o Us
A 9 aye3 dU e 6368i00 30U aU0UUGaUgYsUUUs d e9l0e
g hees @ 6L}y e Udd eltuei. EU UgUe Uds "~ 0Uya Uxvad
ereegg e e¢U0 "UddUesstUsailBpyd 0L 3WsU@ 3Gy
(zUy Uoeahd, 1997)

A ald@Udecoe Udd eUdhusiUUOCws aEE@ jObpagd i ogg 8o
Ggoo) YUdaiddd e6g UGU;eheseaslUUs oUUWU&JUUENpelUas Uo
UsUseUUy wdicgaaesBada)ydg oaUs oUay¥ eUde;sﬁsy3U ’;ebe
UsdgealU Udd “~jedyooslidd "Cut and Cover" UasUs 3
oY) oaUsU Udd oaUUUGsaUged oaUs "~ aejyd oUxUUcgsosae aU
Uy sbYaaesUasd, d eUsreysd "~ je0 YdUsU 8Uds o000
Gdgsadeald U gUUsci 3 UU oaiyg8g)alieagageo08) Udgdg UL

IK¢g) Bg3j L) Teg mtBsaqz) grT¢ AANG) Etr)
2Y) 62C) T ANBZ) [18]



Uoe (GgooaUesjseyslU, d eydesisd "UslolUlGed aUs U UsU
A hoUsug UatGoUliyd GU UltisUesgd UOuUlsoasid UcG(:
'JGSU&y GU0s UGUYdUsU “¥Ysxy U H UU G0RpesU.

A 1 3U0Uegys3U00Us caaldddd e oaUUU ULaUsd by UceseyYesUd
"869hUqUU Usg by ¥Ycag.

A YaUgy o dlpd ddwsdbe ligsUUyd, ohov UGgdeUseid ~ ) edU:
oUyUUGc3soa1 3 Ggaddal 3

23¢ U U G LCeverandCut

g6 oi ) o9a6 Utas CJl’jU;seoeg Udd eUdRhuieg "Cover and
“"Uysseyd. YU} has g GUa3U0UUs RUs "3 HEGGUUOU U sey
GU0ds oaUUUGaUge Ueg g hoUseg 8lihe&g,d&EIIGdysdy §ecd 3
eydaelied "Cover and Cut" e 6} U0d s Wosilds ad B UDG®
g UUd.€ge3g )} U2@08) d d

A o5 oy®B@BU yj3oU UgUsoassdUsu, fleddfsae yaiodsoe r' sadnlb HC wtU
"0y s U1 tUsd QUxdUOedddoddisUn eZsgds 8d v di,UHR edsel Ublqug’
UUUﬁeUgYUGBUUd;auMLB;GSUUé)ulsry;:Be "eg U UsUUa Ustusos
"e0Uey9ad aUs JjedUU0GaU.

© 0y U alhvidlesdU dd g g t (8,0 Wkds U hls.kngdJ&:;yu(ﬁd&iesuyestuue
jad eyU3 U Ggooay YUdidd a2U0U0Y Uds UsalaUl®e) s’e;
OGUy(eMdp.e d¢ ~ a6 os3vyale Ldg[{tﬁdfgé@gltauldkju@bgeg e’
pOBAU GUMeqg U XHEigs OVOU ~jeboeesUUU UuUYdUsug Us g
aUayY aUde;eusdeU&U}fjgy@ﬁeUUhJcBJg’abJaaUhJ Ua»Uu;t
qu UUeusgsoaeq UwﬂimayuLQng’ aUdi d ahoy UxscWUeoUDOYEyats
UsliyeUUUs 30U U UsUsi 30U & &Y xhblyl = I Gt Haghle Ydr
GUese@eg) U2008)d d

yUOUs sas3ilgsedos WdpiiflipYeotime 80U &af Bl Gde Us Usah
d "Cubls adds CGaveUlysadoad 25U UGUjesoe. ¢ sl
Us Utga3UUR aUs 30U g e80UdyscdUa "~ eaey¥yd osU

«

Y—
o
(O
()
w
(@)

Y—
(@]
Ce
Co
(O]
w

d U s0U g GogelaadEut U Usd ges eedalll g 3Ukd Urde U
deU 2050 a¥dU 6 e Gey UooUd (0L
i’JUUUUgUeel)Juay‘mg’gg;g’qumgsg'JUalﬁJ@UGJgt
g saes ‘gewalilld dcegsaldollUd) 6ghytd
sU Uasg GDYGG'QIJQ‘]DéYLbessglg’gnyyUdUUlsuktUlﬁYifb@]g;tgf;GYo[sUU
Ge ay¥YUx U UgUR Us } e 00U0UgUsaf Gogy hi
ey Bomlb sei Uxd UGGUaed.

y d €averdand Cut" 2950 UdsUwdlUbGles®gws Urys Uagy&Ue v &
sUte egUU ¥Yaood UghoeddgUcssse HUUSs

Y, @wBdaigaed b} Yers ee Uikl Us 8 Uicd g3 Bp-s Wy Yoao
Ugdgoy) Yegolfghe@y). (KosahsU
3 Yywdietigsed bUdsa¥Yd saaltddidd GUds Uoa¥Yy GasU o

IK¢g) Bg3j L) Teg mtBsaqz) grT¢ AANG) Etr)
2Y) 62C) T ANBZ) [19]



T 3"y, @Baigaed cUo¥Yadd

aUUgaaltdduddUeafo o gl 4

aUUUiI ¢gx¥dt)Ud aUds csilsoeoe2Bgdgoy) Yeeold) (Koaah:
T Bs UaUUUUeys3s bUiWYdse sleccUysialed UUs U K g Yycaeg

A. Non - retained Excavation

U Uoey UiesUUs U ' h 8s0c6a8090c6id "~ Ujyseysleasid.

B. “Cut and Cover” Method

b Qroung Srtece

B.*Cover and Cut* Method

Inza Groung

<

'
'
'
'
'
'
"
"
'
'
.

KooBs:U zydaseilies aUUUGS

(@)

ged @Gwsg ) 0U2@e8dyys Uxs

Co
QO

IKEg)Yg3jt) T¢g mtYsqz) gtTg AANG) Et)

1Y) € T

ABZ| [20]



a. Surface Slide

b. Rockfall
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Drainage property {

{

-

Application in earth
dams and dikes

Types of soil -

Direct determination
of coefficient of
permeability

W

Indirect determination
of coefficient of
permeability

COEFFICIENT OF PERMEABILITY
k cm/s (log scale)

10! 1.0 107 107 103 104 10-% 10 © 1077 108 1079
F —F ] i I t
| Good drainage Poor drainage Practically impervious
% : i +
T il 1
Pervious sections of dams and dikes Impervious sections of earth dams and dikes
x :
| . ; R “Impervious” soils e.q.
. Very fine sands, organic and inorganic '
Clean sands, B . . N
Clean gravel silts, mixtures of sand, silt, and clay, hamogansous clays

clean sand and gravel mixtures
]

glacial till, stratified clay deposits, etc.
1 | |

below zone of
weathering

fissured, weathered clays; fract

T T
“Impervious” soils which are modified by
the effect of vegetation and weathering;
ured OC clays
| |

—
Direct testing of soil in its original position (e.g., well points). |
If properly conducted, reliable; considerable experience required. !

' 1 1

! . R .
{Mote: Considerable experience
alsa required in this range.)
!

T t
Constant Head Permeameter;
little experience required.

1 1 |

1 T T
Constant head test in triaxial cell;
reliable with experience and no leaks

- L I

Reliable;
little experience
required

Falling Head Permeameter;
Range of unstable permeability;*
much experience necessary for
correct interpretation

| 1
! 1
Fairly reliable;

considerable experience necessary
(do in triaxial cell)

Computation:
From the grain size distribution
le.g., Hazen's formula). Only

applicable to clean, cohesionless |

sands and gravels |

Horizontal Capillarity Test:
Very little experience necessary; especially use-

ful for rapid testing of a large number of samples
in this field without laboratory facilities.

|

1 I | L

' 'l

Computations:

from consolidation
tests; expensive labor-
atory equipment and
considerable exper-

| ience required.
L

i
10° 10" 1.0 107

1072

10°3 104 10°%

10°¢

1077 10°%

107

*Due to migration of fines, channels, and air in voids.
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i?233 meoscyd ¢Usosshedldd A
TeoaocseUU Yy sAtteroerg T é) ¢ 2
UsYagud AUSCS
GAqQegA] G| SIMI[CIlLL[PL[PI| W 3 2% | Gs | CLASSIFICATIO
¢ % | % | % | % | % | % | % | % |kN/m|KkN/m| - N
d) UBH 3 3
pBTtz
3.203.70 | 58. | 26. 145 | 17.]12.] 51 GC-GM
6 9 9 9
6.206.70 | 55. | 35. 9.0 N.P. GP-GC
3 7
9.209.70 | 53. | 38. 8.9 N.P. GP-GC
1] 1
1420 | 32.| 58. 9.2 N.P. SRSC
14.70 4 | 4
16.706 | 0.9 | 25. 73.8 N.P. ML
16.90 3
17.90 | 22.[33.| 44. 00| 21. ] 16. [ 48| 17.7] 21.08| 17.91] 2.7 SGSM
18.30 71 1] 2 5 | 7 0
1830 | 35| 21.] 69. | 6.0 27. | 16. | 11. | 21.4| 19.18| 15.79] 2.7 CL
18.60 6 | 0 4 | 1|3 5 5
22306 | 04| 27.| 62. |94 26.| 15. | 11. 2.7 CL
22.50 8 | 3 8 | 8| o0 5
25.46 | 36. | 51. 12.1 N.P. SM
25.90 1| 8
28.06 | 27.| 4s. 249 [ 19.]10.] 8.2 SC
28.40 1] o0 0] 9
7?33 peoscyd ¢Uszoshedldd A
TGVaaGSlJU y | SAtterberg T é) ¢
UsYagud AUSCS
0dKgqgéN| G S M C |LL|PL|PI| W 2 o Gs | CLASSIFICATIO
¢ % | % | % | % | % | % | % | % | kN/m | kNim| - N
)] UBH 3 3
pBTtz
2.303.00 | 59. | 27. 13.2 24 | 14 | 10 GC
2 | 6
6.206.60 | 47. | 38. 13.6 21 | 13| 8 GC
8 | 6
9.50-10.00 | 20. | 67. 12.3 2217 ] 5 SGSM
0 7
13.60 | 47. | 42. 10.2 23 17| 6 GP-(GC-GM)
14.10 4 | 4
1920 | 1.6 37. ]| 42.]19.| 28 | 18 | 10 2.7 CL
19.40 2 | 2] o0 3
22.00 | 26. | 41. 32.3 27 | 14 | 13 SC
22.20 710
25.006 | 26. | 57. 15.7 22| 18| 4 SCSM
25.50 71 6
2950 | 15. | 72. 125 N.P. SM
30.00 3 | 2
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UsYagud AUSCS
GAq¢A| G| S M [ClLL|[PL][PI[W ) 2 | Gs | CLASSIFICATIO
£ % | % | % |%| % | % | % | % | kN/m | kN/m | - N
) UBFE 3 3
PBTt 74
3.203.70 | 53. | 31. 15.0 N.P. GC
7 3
6.60-7.00 | 49. | 35. 15.5 N.P. GC
1| 4
11.60- | 30. ] 58. 11.1 N.P. SRSC
12.10 5 | 5
1390 | 0.8 31.|61. [ 57 26.] 16.] 10. | 22. | 19.88] 16.29] 2.6 CL
14.60 8 6 9 6 3 0 4
15.76 17. | 45. 38.0 N.P SM
16.20 0| 1
1980 | 0.7]33. | 658 [0] 22. ][ 16.] 6.1 2.7 CL-ML
20.00 5 77 2
0
22.20 28. | 25. 45.7 22. ] 16. | 6.4 GC-GM
22.40 71 6 6 | 2
25.80 | 32. | 35. 32.1 20. | 14. | 6.1 SCSM
26.30 6 | 3 8 | 8
27.90 16. | 44. 1 38. ] 12| 17.| 16. | 1.1 2.7 SM
28.00 315 |1 71 6 4
29.76 23. | 60. 15.8 N.P SM
30.20 4 9
7?33 meoasceyd ¢€Uzos3hedldd A
TGVBBGSLOJU y | SAtterberg T é) ¢ 2
UsYegud AUSCS
dKgégAN| G S M C|LL|PL|PI|W 2 o Gs | CLASSIFICATIO
¢ % | % | % |%| % | % | % | % | kN/m | kN/m | - N
) UBE 3 3
PBTt 74
2.302.50 | 72.| 18. 9.9 25 [ 17 | 8 GP-GC
0| 1
6.006.30 | 36. | 47. 15.6 N.P. SM
7| 7
8.909.10 | 12. [ 30. | 40.[ 17. [ 27 [ 19| 8 2.6 CL
6 2 2 0 4
11.36 | 44. | 43. 12,5 24 | 16 | 8 GC
11.50 1| 4
1450 |52 |33 |75[70[ 25| 1 | 9 2.6 GC
14.70 3| 2 8
16.50 | 40. | 46. 12,5 22 | 18] 4 SGSM
16.70 6 9
20.46 1.7 42.[37.]18. [ 29 | 18 | 11 2155 18.89 | 2.6 CL
20.60 4 9]0 7
22.16 | 30. ] 48. 21.0 25 19| 6 SCSM
22.30 8 | 2
25.90 | 48. ] 35. 16.5 24 | 17| 7 GC-GM
26.10 4 | 1
28.706 | 42. | 45. 12.4 N.P. SM
28.90 5 | 1
peoscyd ¢Uzos3fhedidd A
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0?4 Teooase UU|ly, sAfkerberg )
2 1 )
UsYagld JAlfsjcgJ
0AKqgAN| G S M C|LL|PL|PI|W o) o Gs | CLASSIFICATIO
Fes % | % % |%| % | % | % | % | kN/m | kN/m | - N
) UBFE 3 3
PBTt 74
2.402.60 | 12. | 36. 51.3 27 [ 17 | 10 CL
5 | 2
5.205.40 | 34. | 40. 24.7 24 | 16 | 8 sC
71 6
6.907.10 | 85| 35. | 32. [ 24. | 31 | 14 | 17 2.6 CL
0| 5] 0 8
9.409.60 | 36. | 50. 12.3 N.P. SM
9 | 8
12.30 44. | 38. 17.0 2215 7 GC-GM
12.80 4 | 6
15.80 2.0 | 36. 61.9 27 19| 8 CL
16.00 1
17.00 002263 14 [ 28] 21| 7 20.66 | 17.48] 2.6 CL-ML
17.30 2 8 0 8
20.40 00| 13.]54.[32.] 36 | 17 | 19 2.6 CL
20.70 2 8 0 6
21.60 00]17.]55. | 27.[ 33| 17 | 16 2.6 CL
21.80 71 3]0 7
24.20 00]39.]49. [ 11. ] 24 20| 4 2.6 CL-ML
24.50 6 4 0 6
26.60 11. | 45. 42.8 26 | 16 | 10 sC
26.90 7 5
30.00 32. | 46. 215 24| 16 | 8 sC
30.20 0| 5
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IAKEg)Ug3j L) T¢g mtYsqz) gtTg ANG) Et)
28] g2 T

ABC|

[58]



FIGTA?ENQELTBE YL?2 T E z¢
P 1IN TEENLEELETq? K?BEgE|
) U BIB)( Nspr
0 2334
2.602.82 50
5.405.53 50
7.60-8.03 50
10.3010.57 50
baedae d 4
Max 50
Min 50
Zyled 50
| " heaasld -
0 2336
3.0-3.28 50
5.205.57 50
Baedae d 2
Max 50
Min 50
Zyled 50
| "heasld -
i 2337
2.5-2.78 50
5.906.16 50
7.80-8.25 64
baedae d 3
Max 64
Min 50
Zylued 55
] "haasld 8.08
0 2339
2.903.12 50
13.6013.72 50
bBaedaed 2
Max 50
Min 50
Zyuted 50
] " heasild -
0 2341
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11.0-11.45 44
14.7015.15 35
Baedaed 2
Max 44
Min 35
Zyled 40
] "heasld 6,36
F3?BstT) Gt) ¢@€¢? K?Beéc¢gq
baedae d 13
Max 64
Min 35
Zyled 49.4
] "heaasldg 6.30
Bas3 U0 ose.e yd o09U Ues3s ~jJellocy) olcAp
EIUGTAK?ENqQELTBE BL?2) T E z¢
P IN TEENANLEELETq? K?Bggg|
i 2334
ij UBFE)( Nsp'r
12.70-12.94 50
14.8015.08 50
24.4024.85 50
26.7026.97 50
28.4028.62 50
"baedas d 5
Max 50
Min 50
Zyled 50
| " heaasid -
0 ?336
8.308.56 50
10.3010.68 50
12.9013.17 50
15.1015.48 50
18.018.29 50
23.023.26 50
25.5025.71 50
27.6027.83 50
"Haedasd 8
Max 50
Min 50
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Zylued 50
] " haasild -
a 2337
10.3010.57 50
12.5012.74 50
17.3017.75 38
25.3025.57 50
27.3027.44 50
baedas d 5
Max 50
Min 38
Zzylued 47.6
] "heasld 5.36
a ?339
5.105.23 50
10.7010.84 50
16.0016.26 50
20.820.93 50
22.7022.94 50
25.0025.24 50
27.4027.54 50
baedas d 7
Max 50
Min 50
Zzylued 50
] " heasild -
0 2341
2.93.12 50
5.105.23 50
7.80-8.04 50
27.4027.54 50
baedas d 4
Max 50
Min 50
Zyled 50
] " heasild -
F3?BstT) it gg? K?Bg¢¢g
"Haedasd 29
Max 50
Min 38
Zylbed 49,5
] "heasld 16.63

Ybas Ualligs adacyd 29U Uess “~jellsae) s efp U0vkdse dieshaUsdall U
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FIUGTAK?ENqQELTBE YL?2) T E Z2&j )1 ?2vTq? 1 NJ T

g 2334
) UBME)(| Nspr | qukPa) Mpeasce P8 39 ¢ Peasee ¢} 9
EUU; Uc @ 0eUidd oghyUsitdd
poYUed
Ce Cv(i<10 ckPa)| G (U co6(kH o6 (U
m?/min)
18.3618.60 - - 0.153 0.03 4.9 21.9 - -
21.5021.95 15
28.4028.62 50
baedas 2 - 1 1 1 1 - -
Max 50 - 0.153 0.03 4.9 21.9 - -
Min 15 - 0.153 0.03 4.9 21.9 - -
Zy lUed| 325 - - - - - - -
] " hoad 24,74 - - - - - - -
i 2336
d) UBME)(| Nser | qukPa) Peasce MG 8 9E Peoasee ¢4 o
EUUj Ug @ 6eUld ahyUsiddd
poYUed
Cc CV(Z<10 ckPa)| i (U co6(kHR dGdo6(U
m?/min)
18.00-1829 50 - - - - - - -
20.3020.75 15 - - - - - - -
bBoeds 2 - - - - - - -
Max 50 - - - - - - -
Min 15 - - - - - - -
Zyued 325 - - - - - - -
] " heaegq 2474 - - - - - - -
G 2337
d) UBME)(| Nser | qukPa) MPeoscee PG 39eE Peoasee ¢4 o
EFUUj Ug @ 6eUvUld ahyUsidd
poYUed
Ce Cv(i<10 ckkPa)| G (U co(kH o6 (U
m?/min)
13.9614.60 - - 0.154 0.01 - - 4.70 32.9
14.6015.05 37 - - - - - - -
20.2620.65 16
22.4022.85 25
bBaedas 3 - 1 1 - - 1 1
Max 37 - 0.154 0.01 - - 4.70 32.9
Min 16 - 0.154 0.01 - - 4.70 32.9
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Zylaedl 26 - - - - : 3 3
| 7"h o a4g 1053 - - - - - _ }

g 2339
) UBM)(| Nspr | qukPa) MPeosee MPease Peoasee ¢} o
EUUj Ug @ VRV | ahyUsiddd
poYUed
Ce C/(x10 | c(kPa)| G (Y c o6 ( kH ao (U
4
m?/min)
18.3618.75 8 - - - - - - -
20.8020.93 50 - - - - - - -
bBeoeds 2 - - - - - - -
Max 50 - - - - - - -
Min 8 - - - - - - -
Zyltued 29 - - - - - - -
] ~ hoagq 29.69 - - - - - - -
0 2341
d) UBME)(| Nser | qukPa) Meoasce MpPB 99 ¢ Peoasee ¢4 o9
ZUU,) Uc " @ oeUdd ahyUstdd
poYUed
Ce C/(x10 | c(kPa)| G (Y c o6 ( kH o6 (U
4
m?/min)
17.017.30 - - - - 40.7 | 26.4 - -

17.5017.95 | 31 - : ; 3 3 5 3
20.7621.15 | 15 - ; : - 3 5 3
21.6021.80 | - - - - 408 | 48.7 ; 5
23.8024.21 | 50 - ; ; : 3 3 3

bYaedas 3 - - - 2 2 - -
Max 50 - - - 40.8 | 48.7 - -
Min 15 - - - 40.7 26.4 - -
ZylUed 32 - - - 40.75 | 37.55 - -
] " hoaeg 1752 - - - 0.07 | 15.76 - -
F3I?BstT] 0t g¢? K?Bédd) Lttt
baedas 12 - 2 2 3 3 - -
Max 50 - 0,154 0.03 40.8 | 48.7 - -
Min 8 - 0,153 0.01 4.9 21.9 - -
Zy lUed| 301 - 0,1535 0.025 | 28.8 | 32.3 - -
] ~ heagq 16.59 0.0007 0.015 | 20.52 | 14.35
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Variation of Plasticity Index
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