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Abstract

The doctoral thesis deals with the engineering geological assessment and classifidghgon of
geologicalformationsof Th e s s al o ni k ihrough thercteaion arad ruse afgeotechnical
database. The research focuses on the detailed investigatiogeblbgical compositiorengineering
geologicalproperties and hydrogeologida¢havior of fill deposits and sedents of Quaternary and
Neogene agen order to reduce the geological uncertainty andltiress related challenges.

Theissueof big datamanagemernis of high significance on the research commyragpecially
in the context of safe urban planning.fact in case of an urban environment where soil geomaterials
are predominantthe creation of such a databasenscial as it assistsin reducingthe geological
uncertaintyrelated to

1 lack of and/or limited access geological aneéngineeringgeological data

1 geological heterogeneity of the subsurfesgtiallyvariation of geological formations and

groundwater conditions

1 discriminationof engineering gological conditionper engineering geologicahits

1 existence of geological hazardames

1 challenges encountered in tharly stages adesigning infrastructure projects

1 the occurrence of geohazaresy liquefaction and settlemegnt

The data entered and processed withiretingineeringgeological databasariginatefrom more
than 600 boreholes of numerous geotechnical investigatmnghe construction of engineering
projectsand refer to the results of laboratory and field tests carried out in the geological formations of
theresearch area.

The main objective ofhe database is to highlight how geological and engineering geological
knowledge can be managed in a wwljanized platform. Its potential is not only limited to provide
archival information; it goes beyond that, focusing on developing various correlati@nder to
generateuseful information related to the safe design of enginegningecs, management against
geohazards and protection of the geoenvironment in the Thessaloniki basin.

Theremarkablecontribution of the research is enhanced by the detaiethodological approach
followed, which combines different softwagarcGIS, LeapfrogWorks Cliq, AutoCAD), scientific
tools (Surfer, Graphej, geostatisticabnd codingechniqueqgR Studio, node.)sin order toanalyse,
correlate and present the ddtaparticular, by means of this approach, a large amouptasfuced

outcomes is generatedtategorizeas follows:
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1 Thematic maps displaying
i.  thickness distribution dill deposits andedimeng of Quaternary andeogene age
ii.  depth distribution ofill deposits andedimers of Quaternary and Neogene age with
isobahs
iii.  the distribution of fine and coarggained material forsedimens of Quaternary and
Neogene agéor depths of €6, 510, 1615 and 1520 m, accompanied byetailed
boxplots per 0.5 m
iv.  spatial distribution of aignificantnumber ofengineeringgeological physical and
mechanicaparameterst 5 m intervals up to a depth of 20 m
v. spatial distributiorof a significant number of engineering geological parameters for
specific ranges of values with isdbaof 2 m

7 Statistical plots and relative frequency of the distributions on the physical and mechanical

properties, by depth and geomaterial category

1 Two-dimensional sections and thrdemensional geological andngineeringgeological

modelsdisplaying
I.  the spatial distribution of thgeologicalformationsinvestigatedillustrating details
of the predominance of lithology and its variatlmndepth
ii. thespatial variability of the physical and mechanical parameters by depth

1 The new updatecengineeringgeological map of Thessaloniki basimghlighting the

redefinition of the geological contacts based on the new available data

1 Range of values and statistigadlices for the physical, mechanical and hydraulic properties

of the geological formations examinad detail at 5 m intervals up to the depth of 25 m,
where a large amount of detailed data is available

1 Examples of specific applicationsage®f the dathase with emphasis on the investigation

and assessment of thengineeringgeological evaluatiorbased ongeohazardghere,
liquefaction andsettlement and type ofengineeringproject (urban tunneling and
construction of major foundations)

Through thismethodology a large amount of primary datanot available until now is
transformed into useful information that can be further exploited both on research and technical level.
Thus,a useful tool is created which can be utilized by various disciglwe$/ed, in order t@ptimize
decisionmaking processelated to safe urban development and pratecof Thessalonikifrom

geohazards.
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| ! } : CLSS_DDEN -
; y | | Emtomov dokipég : 7\ : 7\
! &4 ) : [ |
I N | ! B = n 3 |
} ! } Aoutd oVVodevTIKG OTOYElDL | I I | T R e
| Microsoft ) ST IPRM SCPT ROCK
SQL Server ISPT_TOP IPRM_TOP SCPT_DPTH ROCK_UCS
***************************** ISPT_BASE IPRM_BASE SCPT_RES :
| ISPT_NVAL IPRM_IPRM SCPT_FRES
. A ISPT_REP IPRM_TYPE .
UNIT_UNIT | ABBR HDNG : : >
UNIT_DESC ABBR_CODE i »
: ABBR_DESC
\ / \_\ 5 /
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B c D E F G H I J K L M N 7
1 |GEOL
2 _I-EL_E_ID GEOL_TOP |GEOL_BASE |GEOL_LEG GEOL_GEO1 GEOL_GEO2 GEOL_DESC
3 m m
4 |KEY KEY KEY
A A A | A
Kuhxég upmuéc.
|avagopag Tng yewrpnong
A TG ypappIKAg BdBog Badog AvahuTiki Nepioxr
| Biadpopric evIog Tou 0pogri¢ Samédou 6¢ Wwévn n inon |AerTé avagopac Bden ava
5 arog TIAS. agn W_ [mepiypagn uhikod UAIKOU JE+F UNKOU |[ABpoKokka |E+l lve@tpnone  |D+K lg:m IE i aQn amo PNTPWa YEW 1
1688|am_82 0 33 MAN-MADE GROUND TE MAN-MADE GROUNTE TE MAN-MADE GROUNWEST FILL_WEST -5
1689|am_82 33 415 TMUATERNARY  QUAT AP QUAT_AP APTIAQAEZ LEP QUAT_LEP WEST QUATERNARY_WEST "0-5 Ingpn, kaaravr, akoUpn 10xvr dpyirog (TETAPTOMENEIZ AMOOEZEIZ)
§ 4 MaAakr £wg oTaBepn KaoTavr, appwdNg I0Xvr APYIAOC PE XANIKEC WEUOIAKNC Kal XaAadiakrig
1690|am_82 415 5 QUATERNARY  QUAT APAM_XA QUAT_APAM_XA  APTIAQAEZ LEP QUAT_LEP WEST QUATERNARY_WEST 0-5 mpoéAeuong (TETAPTOMENEIZ ANIOGEZEIL)
i g r Inepn, kaoTavépupn, appwdng 1oxvr dpyihog pe BidoTrapToug xake (TETAPTOMENEIZ
1691|am_82 5 5.6 QUATERNARY  QUAT APAM_XA QUAT_APAM_XA  APTIAQAET LEP QUAT_LEP WEST QUATERNARY_WEST  5-10 AMOBEZEIZ)
1692|am_82 5.6 6.2 TMUATERNARY  QUAT AP QUAT_AP APTAQAEZ LEP QUAT_LEP WEST QUATERNARY_WEST '5-10 Mahkakri, kaoTavr, 10xvri dpyiho¢ (TETAPTOMENEIZ ANOGEZEIL)
1693|am_82 6.2 6.7 TMUATERNARY  QUAT AMAP_XA QUAT_AMAP_XA  AMMQAEZ XON QUAT_XON WEST QUATERNARY_WEST 5-10 MeTpitw TTuKkvr, KaoTavr apyN@Bng dupog pe xhikeg (TETAPTOMENEIZ ANOOEZEIE)
& F Z1adepri KaoTavr, avoIKTr, aupwdng 1oxvri ApyIAog e XANKES £we xaAapr apyiNwdng dupog pe
1694|am_82 6.7 8 QUATERNARY  QUAT APAM_XA QUAT_APAM_XA  APTIAQAEZ LEP QUAT_LEP WEST QUATERNARY_WEST 5-10 XAAKeg (TETAPTOMENEIZ AMOGEZEIL)
v Irabepr £wg oTIQpn KaoTavipuBpn, appwdNg 1oxvr dpyiog pe SidoTapToug xahkeg (EPYOPEL
1695|am_82 8 105 QUATERNARY  QUAT APAM_XA QUAT_APAM_XA  APTIAQAEZ LEP QUAT_LEP WEST QUATERNARY_WEST  10-15 APTIAOLI)
& r Xahapni kaoTavépuBpn, Aupog KaAf¢ S1aBaduIong pe HIKPG OG0T INWE0UC apyilou
1696|am_82 105 114 QUATERNARY  QUAT AM QUAT_AM AMMQAEZ XON QUAT_XON WEST QUATERNARY_WEST  10-15 (EPYOPEZ APTIAOI)
[ ' r INepr (14,40-16,00m), £wg TOAU oTIQPR, £pUBPR 10XV APYIAOG ME GUKO £WC auPWANG 10XV
1697|am_82 114 18 QUATERNARY  QUAT AP_AM QUAT_AP_AM APTIAQAES LEP QUAT_LEP WEST QUATERNARY_WEST  15-20 apyINog pe BidoTrapToug XaNKe¢ Kal aoBEoTITIKG ouykpipara (EPYOPEZ APTIAOI)
1698|am_82 18 201 "NEOGENE REDCL XANAP REDCL_XAANAP XANIKQAEZ XON REDCL_XON WEST NEOGENE_WEST 20-25 MoAU Trukvoi, epuBpoi apyIAwdeig xaNikeg (EPYOPEZ APTIAOI)
v r EpuBpri, apyi\dn¢ dppog éwg oAU oTigpr app@dng 10XV GPYIAOC PE AOBECTITIKG OuYKpipaTa
1699|am_82 201 21 NEOGENE REDCL AMAP REDCL_AMAP AMMQAEZ XON REDCL_XON WEST NEOGENE_WEST 20-25 Kal oeidia Mn (EPYOPEZ APTIAOI)
1700/ am_82 21 211 "NEOGENE REDCL XANAP REDCL_XAMAP  XAAIKQAEZ XON REDCL_XON WEST NEOGENE_WEST "20-25 MeTpiwg Tukvoi, epuBpoi apyhdeig xaikeg (EPYOPEZ APTIAOI)
§ T MoAU amigpr, £puBpR apupWdNE 10XV GPYIAOC PE AOBEOTITIKG OUyKpipaTa Kal ogsidia Mn
1701|am_82 211 217 NEOGENE REDCL APAM REDCL_APAM APTIAQAEZ LEP REDCL_LEP WEST NEOGENE_WEST 20-25 (EPYOPEZ APTIAOI)
1702|am_82 217 225 "NEOGENE REDCL AMAP REDCL_AMAP AMMQAEZ XON REDCL_XON WEST NEOGENE_WEST 20-25 Xahapn £w¢ péTpia TUKVAC puBpr, apyIAwdng dupog (EPYOPEZ APTIAOI)
1703|am_82 225 23.15 "NEOGENE REDCL APAM REDCL_APAM APTIAQAEZ LEP REDCL_LEP WEST NEOGENE_WEST "20-25 INYpn £w¢ TOAD oTIgPA, EpUBpr appwadng 10xvr dpyiAog (EPYOPEZ APTIAOI)
1704|am_82 23.15 243 "NEOGENE REDCL AMIA_XA REDCL_AMIA_XA AMMQAEZ XON REDCL_XON WEST NEOGENE_WEST 20-25 MeTpiwg Tukvr, £puBpn, IWBNG AUPOC e EAGXIOTOUC XANKEC (EPYOPEZ APTIAOI)
r r Zradepr £w¢ oTIQpn kaoTavipuBpn, appwdng IS éwg oTaBepri-oTIgpn, KagTavipuBpn 1oxvr
1705|am_82 243 253 NEOGENE REDCL INAM REDCL_IAAM INYQAEZ LEP REDCL_LEP WEST NEOGENE_WEST 25-30 Gpyihog (EPYOPEZ APTIAOI)
1706|am_82 253 258 "NEOGENE REDCL APAM REDCL_APAM APTIAQAEZ LEP REDCL_LEP WEST NEOGENE_WEST 25-30 MoAU omigpr, KaaTavépuBpn appwdng 10xvri dpyiAog pe ofeidia Mn (EPYOPEZ APTIAOI)
'@ % MoAU TTukvr} KaaTavepuBpn, apyINOBNE GUPOC £WC TTOAU OTIQPN, KAoTavipuBpn appwdng 10XV
1707|am_82 258 269 NEOGENE REDCL AMAP REDCL_AMAP AMMQAEZ XON REDCL_XON WEST NEOGENE_WEST 25-30 Gpyihog (EPYOPEZ APTIAOI)
1708|am_82 26.9 275 'NEOGENE REDCL AP_AM REDCL_AP_AM  APTIAQAEZ LEP REDCL_LEP WEST NEOGENE_WEST "25-30 MoAU oTigpr, KaaTavipuBpn 10xvii ApyIAOG pE dppo (EPYOPEZ APTIAOI)
1709/ am_82 275 289 "NEOGENE REDCL AM REDCL_AM AMMQAEZ XON REDCL_XON WEST NEOGENE_WEST 25-30 MeTpiwg Tukvr, KaaTavépuBpn, dppog Kakrg Siapaspiong (EPYOPEE APTIAOI)
1710|am_82 289 299 "NEOGENE REDCL APAM REDCL_APAM APTIAQAEZ LEP REDCL_LEP WEST NEOGENE_WEST 25-30 MoAU oTigpn, kaaTavipuBpn appwdng ioxvii dpyirog (EPYOPEZ APTIAOI)
1711|am_82 299 30 "NEOGENE REDCL AMAP REDCL_AMAP AMMOQAEZ XON REDCL_XON WEST NEOGENE_WEST "25-30 MeTpiwg UKV, KaaTavépuBpn, apyinwdng appog (EPYOPEZ APTIAOI)
v r MeTpiwg TuKvry, KaoTavépuBpn, Gupog Kakrig 51aBaduiong pe Iwdn dpyiho (EPYOPEL
1712|am_82 30 313 NEOGENE REDCL AM REDCL_AM AMMOQAEZ XON REDCL_XON WEST NEOGENE_WEST 30-35 APTIAOI)
4 r MoAU UKV} KaaTavr, avoIkTh IAUAPYIAMSNG AuPog £we TOAD oTiepn, appwdng INOC (EPYOPEL
1713|am_82 313 336 NEOGENE REDCL AMAP REDCL_AMAP AMMQAEZ XON REDCL_XON WEST NEOGENE_WEST 30-35 APTIAOI)
1714/ am_82 336 349 "NEOGENE REDCL AMIA REDCL_AMIA AMMQAEZ XON REDCL_XON WEST NEOGENE_WEST 30-35 Mukvr £w¢ oAU TuKV) KaaTavr, avoIKTr IAUWBNE dppog (EPYOPEZ APTIAOL)
1715|am_83 0 15 FILL MAN-MADE GROUND TE MAN-MADE GROUNTE TE MAN-MADE GROUN WEST FILL_WEST -5 (TEXNHTEZ ENIXQZEIZ)
1716/am_83 15 31 TUATERNARY  QUAT APAM QUAT_APAM APTIAQAES LEP QUAT_LEP WEST QUATERNARY_WEST "0-5 Zngpn éwg oAU oTIgpn KaoTav app@dng Taxid dpyihog (TETAPTOMENEIZ ANOGEZEIT) ¥
GEOL @' 4 »
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1 [UNIT JUnit Codes
2 UNIT UNIT UNIT DESC
3
4 KEY
5 Unit Used Description
6 % percentage
7 |cm centimetre
8 |cmis centimetres per second
9 cm? square centimetre
10 |dd/mmiyyyy day month year
11 |deg degree (angle)
12 | kM kiloMewton
13 [kN/m3 kiloMewtons per cubic metre
14 |kPa kiloPascal
15 'm metre
16 |m/s metres per second
17 |[m3 cubic metre
18 |Mg/m3 megagrams per cubic metre
19 MPa megaPascal
20 [No MNo
21 MU Number with no units
22 |5 second
FeceedYa@s UUNITO ,A h eg utBIYgadg UDHE eeUte eoadeysd
ee3Ylirs eyU;ydidd U Ud e6) e GgsUesel
ot ) TEBALTE omt] AL cbg | . 2. TBTIT| s) 46



ABBR_AKxls [Kataoraon Aerroupyiag oupBarotnrag] - Excel (H evepyomoinon touv mpoidvtog anétuye)

3] - (m) X

Kevtpixn Ewcaywyn Awdtaln oehidag Tomot AeSopéva AvaBelopnaon MpoBoAn Aliki Kokk... g Kown xprion
% Arial R = ?p‘ lNevikn v F@]Mopcponoinon UTIO Opoug ~ E‘“ Ewoaywyny ~ z v ?,"
) ) (a- B I U- A A === - 2. 95 000 [Z Moppomoinon wemivaka~  @% Aaypapr ~ N~ £~
SN g He |l O A~ E=3= - 8 39 [.:;thxdlwv' i:,llﬁlMopq)or(oinanv &~
Mpoxewpo = lpappatooeipa ] Itoixon n ApiBuog ITuA Keha Enetepyaocia -~
Al v f< | ABBR v
Ly B C D E &
1 |ABBR |
2 ABBR_HDNG IABBR CODE_ENGJABBR DESC _ENG ABBR DESC GR ABBR CODE_GR
Click here to update TIAS abbreviations’
3 |[KEY |
4 Field Heading in Group JAbbreviation used _|Description of Abbreviation 20 Z0viunon
62 GEOL_GEO1 FILL MAN-MADE GROUND TEXNHTEZ ENIXQZEIX
63 | GEOL_GEO1 QUAT QUATERNARY DEPOSITS TETAPTOIENEIZ ANOOEZEIX
64 |GEOL_GEO1 REDCL RED CLAY SERIES 2EIPA EPYOPQN APTIAQN
65 :GEOL_GEO1 SANDSER SANDSTONE-MARL SERIES WAMMITOMAPTAIKH ZEIPA
66 | GEOL_GEO1 CHOR CHORTIATIS UNIT ENOTHTA XOPTIATH
67 |GEOL_GEO2 CL CLAY APTINOZ AP
68 |GEOL_GEO2 CLWS CLAY with sand APTIAOZ pe dppo AP_AM
69 |GEOL_GEO2 CLWG CLAY with gravel APTIAOZX pe xdAikeg AP_XA
70 |GEOL_GEO2 CLS Sandy CLAY Appwdng APTINOZ APAM
71 |GEOL_GEO2 CLSWG Sandy CLAY with gravel Appwdng APTAOZL pe xdahikeg APAM_XA
72 |GEOL_GEO2 CLG Gravely CLAY Xahikwdng APTINOZ APXA
73 |GEOL_GEO2 CLGWS Gravely CLAY with sand Xakkwdng APTIAOZ pe dppo APXA_AM
74 |GEOL_GEO2 CLSL Silty CLAY IAuwdng APTIAOZ APIA
75 |GEOL_GEO2 CLSLWS Silty CLAY with sand I\uwdng APTIAOZ pe dippo APIA_AM
76 |GEOL_GEO2 CLSLWG Silty CLAY with gravel IAudng APTIAOX pe xGAIKeg APIN_XA
77 fGEOL_GEOZ CLMAR Marly CLAY Mapydaikr dpyiAog APMAP
78 | GEOL_GEO2 CST CLAYSTONE APTINOANIOOZ APO
79 |GEOL_GEO2 MAR MARL MAPTA MAP
80 |GEOL_GEO2 SL SILT INYZ IA
81 |GEOL_GEO2 SLWS SILT with sand IAYZ pe Gppo IA_AM
82 |GEOL_GEO2 SLWCL SILT with clay IAYZ pe dpyido IN_AP
83 |GEOL_GEO2 SLWG SILT with gravel IAYZ pe xdhikeg IA_XA
84 |GEOL_GEO2 SLS Sandy SILT Appwdng INYZ INAM
85 iGEOL_GEOZ SLSWG Sandy SILT with gravel Appwdng IAYZ pe xdahikeg INAM_XA
86 GEOL_GEO2 SLMAR Marly SILT Mapyaikn IAYZ IAMAP
87 |GEOL_GEO2 MUDST MUDSTONE INYOAI©OZ IN©
88 |GEOL_GEO2 SAND SAND AMMOZ AM
89 |GEOL_GEO2 SANDWCL SAND with clay AMMOZ pe dpyido AM_AP
90 |GEOL_GEO2 SANDWG SAND with gravel AMMOZ pe xAaNkeg AM_XA
91 |GEOL_GEO2 SC Clayey SAND ApyiAwdng AMMOZ AMAP
92 |GEOL_GEO2 SCWG Clayey SAND with gravel Apyidwdng AMMOZ pe xdaNikeg AMAP_XA
93 |GEOL_GEO2 SSL Silty SAND IAuwdng AMMOZ AMIA
94 |GEOL_GEO2 SSLWG Silty SAND with gravel IAutdng AMMOZ pe xGAiKeg AMIA_XA
95 \GEOL_GEO2 SDST SANDSTONE YAMMITHZ WMT
96 |GEOL_GEO2 GRVL GRAVEL XAAIKEZ XAA =
ABBR o) 4 [»
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A B c D F
1 |SAMP IZTOIXSfG £pyaoTnpiakou deiyparoc.
'HOLE_ID SAMP_TOP |SAMP_REF [SAMP_TYPE SAMP_BASE
m m
3
4 |KEY KEY KEY KEY
Kuwdikéc apiBuéc avagopac |Babog IKwdikégc  |Eidog “Bébog damédou
NG YEWTPNONG fj TNG 0pogrig avagopag  (deiypatog  Beiyparog
ypappikrig diadpoprig eviog |deiyparog | deiyparog
5 Tou ouoTrparog TIAS.
19 [kd_6 4.2 6 C 48
20 |kd_6 48 7 c 5.25
21 |kd_6 5.25 8 C 58
22 kd_6 5.8 £ € 6.25
23 |kd_6 6.8 "10 C 3
24 |kd_6 73 "11 C 7.75
25 |kd_6 7.75 "12 € 8.35
26 kd_6 8.8 "3 C 9.4
27 |kd_6 9.4 14 C 9.85
28 |kd_6 9.9 15 C 10.5
29 kd_6 10.95 "16 C 115
30 kd_6 115 17 C 11.95
31 kd_6 126 "18 C 132
32 kd_6 13.2 "19 c 13.65
33 kd_6 138 20 C 14.4
34 kd_6 14.4 21 ¢ 14.85
35 |kd_7 36 1 C 42
36 kd_7 42 2 C 4.65
37 |kd_7 5.3 3 C 5.9
38 kd_7 6.35 4 c 6.55
39 kd_7 6.55 5 C 7
40 |kd_7 7 6 C 8.1
41 |kd_7 8.6 7 C 8.9
42 |kd_7 9.6 8 C 10.05
43 kd_7 10.7 9 c 11.15
44 kd_7 11.3 10 C 11.9
45 |kd_7 12.35 "11 = 126
46 kd_7 13.7 "12 = 14.2
47 |kd_7 14.2 "3 C 14.65
48 kd_8 4.4 1 c 54
49 |kd_8 54 2 C 6
50 kd_8 6 3 £ 6.45
51 kd_8 6.95 (! C 78
52 |kd_8 7.8 5 C 8.2
53 |kd_8 8.2 s C 8.65
| SAMP ®
Foee®U@3 USAMPO i H 6g UsUsajasz3ce3UUslidpawld Ydds sl
oUxUjyetUxs
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A B c D E F G H [ J K L M N
1 |CLSS Aokipéc Kardrgéne
HOLE_ID SAMP_TOP [SAMP_REF |SPEC_REF|SPEC_DPTH CLSS_NMC CLSS_LL  |CLSS_PL CLSS_BDEN  [CLSS_DDEN [CLSS_PI CLSS Ic CLSS_Sr CLSS_e
2
3 m m % % % kN/m3 kN/m3 % NU % NU
4 KEY KEY KEY KEY KEY
Exploratory hole or [Depth to TOP |Sample Specimen [Specimen  Natural moisture |Liquid limit  |Plastic limit  |Bulk density Dry density  |Plasticity index  [Consistency index  |Degree of Saturation |Void ratio
traverse of test sample |reference reference  (Depth content
name/number number number
5
6 lam_31 57 1 s1 59 125 427 212 215 14
7 |am_31 7.15 2 s2 8.15 17 413 226 18 21 18.7 13 93 049
8 |am_31 87 3 s3 8.8 20
9 |am_31 975 (! sS4 11 197 378 196 176 211 18.2 1.0 100 053
10 |am_31 12.15 G S5 12.65 137 299 16.2 18.6 211 137 12 84 044
11 |am_31 14.45 6 S6 15.15 134 35 19.3 18.7 212 15.7 14 84 043
12 |am_31 175 7 s7 179 147 357 18.4 18.1 207 173 12 83 048
13 |am_31 18.3 8 S8 18.9 147 344 19 18.8 216 15.4 13 94 041
14 |am_31 19.2 9 s9 202 |17 395 205 171 20 19 12 79 059
15 |am_31 20.95 "0 $10 2175 15.9 441 249 173 20 19.2 15 78 054
16 |am_31 2225 11 s 2285 31 346 228 11.8 27
17 |am_31 26 "12 S12 27 96 315 15.2 211 231 16.3 13
18 |am_31 276 "13 s13 279 142 34 16.8 18.7 214 172 1.2 87 044
19 lam_31 281 "14 s14 2875 135 36.2 18.3 18.9 214 179 13 87 041
20 |am_31 295 "15 S15 30 6 345 201 14.4 20
21 /am_31 32 "6 S16 33 132 262 148 19.9 226 114 11 99 036
22 |am_31 335 17 s17 33.65 19.3
23 lam_31 3545 "8 S18 36.25 14.8 352 176 18.7 215 17.6 12 92 043
24 lam_31 378 "9 s19 3838 131 349 203 18.7 212 146 15 82 042
25 |am_32 55 1 S1 58 114.9 344 19.3 186 214 15.1 13 91 044
26 |am_32 71 2 s2 73 155
27 |am_32 8.35 3 s3 935 173 384 21 176 206 174 12 89 052
28 |am_32 12.85 (! S4 131 |14.5 326 176 18.3 21 15 12 84 046
29 |am_32 131 5 S5 144 15.1 376 208 18.4 212 16.8 13 89 045
30 |am_32 152 G S6 15.9 16.4 398 215 18.9 22 18.3 13 100 045
31 |am_32 16.7 7 s7 17 141 348 194 19 217 154 13 93 04
32 |am_32 18 8 S8 18.2 16.1 332 175 15.7 11
33 |am_32 21 9 s9 215 12.3 355 15.9 20 25 196 12 100 033
34 |am_32 215 "0 $10 216 17.8
35 |am_32 218 11 s 228 15.7 347 15.9 175 203 18.8 1.0 80 0.52
36 |am_32 235 "12 S12 24 9 34 16.9 19.7 215 171 15 70 0.34
37 |am_32 252 "13 s13 255 14.6 36.9 19.9 19 218 17 13 99 0.39
38 |am_32 267 "14 S14 27 11 345 185 16 15
39 |am_32 276 "15 s15 285 19.7 406 26 16.7 20 146 14 86 0.62
40 |am_32 29 "6 S16 30 212 40.8 259 16.2 19.6 14.9 13 87 0.65
41 am_32 3065 17 s17 30.75 15.7
ass | @ < y
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A B & ‘ D E F G -
1 |GRAD KOKKOUETPIKT S1aRaspion. ‘
2 HOLE_ID SAMP_TOP|SAMP_REF |SPEC_REF [SPEC_DPTHJGRAD_SIZE |GRAD _PERP
3 m m mm %
4 KEY KEY KEY KEY KEY KEY
Exploratory [Depthto |Sample Specimen |Specimen Sieve or Percentage
hole or TOP oftest [reference |reference [Depth particle size passingfiner
traverse sample  |number  [number
name/number
5
6 kd_23 45 4 S2 5 47500 |100.0000
7 |kd_23 45 4 S2 5 2.0000 |96.0000
8 kd_23 45 - S2 5 0.4250 |89.0000
9 |kd_23 45 - S2 5 0.0750 |79.0000
10 |kd_23 6 5 S3 6.5 47500 |100.0000
11 |kd_23 6 5 S3 6.5 2.0000 |98.0000
12 |kd_23 6 5 S3 6.5 0.4250 |83.0000
13 |kd_23 6 5 83 6.5 0.0750 |81.0000
14 |kd_23 8 7 S4 8.5 2.0000 |100.0000
15 |kd_23 8 Vi S4 8.5 0.4250 |96.0000
16 kd_23 8 4 S4 8.5 0.0750 |85.0000
17 |kd_23 10 10 S6 105 19.0000  |100.0000
18 |kd_23 10 10 S6 10.5 4.7500 |95.0000
19 kd_23 10 10 Sé 10.5 2.0000 |84.0000
20 kd_23 10 10 S6 10.5 0.4250 |70.0000
21 |kd_23 10 10 S6 10.5 0.0750 |53.0000
22 |kd_23 115 1 S7 12 47500 [100.0000
23 |kd_23 115 11 s7 12 2.0000 |96.0000
24 |kd_23 11.5 11 S7 12 0.4250 |89.0000
25 |kd_23 115 11 s7 12 0.0750 |72.0000
26 |kd_23 135 13 S8 14 47500 [100.0000
27 |kd_23 135 13 S8 14 2.0000 |99.0000
28 |kd_23 = 13 S8 14 0.4250 |93.0000
29 |kd_23 135 13 S8 14 0.0750 |76.0000
30 |kd_23 15 14 S9 15.5 19.0000 |100.0000
31 |kd_23 15 14 S9 155 47500 |96.0000
32 |kd_23 15 14 S9 D5 2.0000 |90.0000
33 |kd_23 15 14 S9 155 0.4250 |79.0000
34 |kd_23 15 14 89 155 0.0750 |63.0000
35 |kd_23 17 16 S10 175 47500 |100.0000
36 |kd_23 17 16 S10 175 2.0000 |95.0000
37 |kd_23 17 16 S10 175 0.4250 |87.0000
38 kd_23 17 16 S10 175 0.0750 |69.0000
39 kd_23 185 1 7 S11 19 47500 |100.0000
40 kd_23 18.5 17 S 19 2.0000 |98.0000
41 |kd_23 18.5 17 S11 19 0.4250 |92.0000
42 |kd_23 18.5 17 S 19 0.0750 |76.0000
43 |kd_23 20 19 S13 205 4.7500 [100.0000
44 |kd_23 20 19 S13 205 2.0000 |99.0000
45 |kd_23 20 19 S13 205 0.4250 |91.0000
46 kd_23 20 19 S13 205 0.0750 |68.0000 v
GRAD ©) <] 4
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A _ B C D E E G H

1 ISHBG Aok Gpeong dIATUNoNG, YEVIKG.
2 HOLE ID SAMP TOP |SAMP REF |SPEC REF [SPEC DPTH |SHBG TYPE SHBG PCOH SHBG PHI
3| m m kPa deg
4 | KEY KEY KEY KEY KEY

Exploratory |Depthto Sample  (Specimen Specimen YTesttype e.g. small |Peak cohesion |Peak angle of

‘hole or traverse |TOP of test |reference  [reference  |Depth shear box, large shear [intercept friction

‘name/number [sample number number |box, ring shear Small

shear box
5
6 |am 72 32 3 S3 385 CD 21 27
7 |am_72 10.5 12 S8 11.4 CD 4.4 18
8 |am_72 21.05 23 S16 226 CD 42 18.5
9 |am_72 242 27 S18 24 85 CD 5.7 20
10 am_73 95 1 S8 11.35 CD 1.3 18
11 |am_73 171 16 S12 18.7 CD 37 30
12 lam_73 19.4 19 S13 20.6 CD 7 145
13 |am_73 241 24 S18 2475 CD 22 17
14 |am_74 8.45 8 S5 10 CD 0.9 29
15 lam_74 16.7 16 S9 16.7 CD 17 28
16 lam_74 24 23 s17 258 CD 35 19
17 lam_75 12.1 13 S8 127 CD 11.1 275
18 am_75 14.9 16 S10 15.8 CD 8 23
19 |am_75 201 22 815 21 CD 05 22
20 lam_75 29.35 27 S20 35 CD 25 20
21 |lam_76 38 5 S3 46 CD 8 27
22 |lam_76 16 15 S10 16.9 CD 25 20
23 |am_76 277 26 S18 285 CD 39.8 27
24 lam_76 34 32 S23 35 CD 346 275
25 |am_77 10.85 10 S7 11.55 CD 3 443
26 \am_77 13.8 14 S8 14.2 CD 11 391
27 lam_78 14.8 15 S10 15.3 CD 32 393
28 |am_79 8.6 8 S6 9.2 |CD 10.7 19.5
SHBG ) 4 v
ZceellbX.s USHBEO i g UsUBy wB eUEh
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37

A B ‘ C D

[ISPT Mpétutrn dokipr disigduonc. SPT.
HOLE ID ISPT TOP ISPT BASE ISPT NVAL

m m NU

KEY KEY KEY
'Exploratory hole |Depth to top of test Depth to base of test | SPT ‘N’ value
or traverse
name/number
'gn_86 2 2.45 42
|gn_86 4 4.45 19
|gn_86 6 6.45 24
'gn_86 8 8.45 26
'gn_86 10 10.45 21
|gn_86 12 12.45 25
'gn_86 14 14.45 20
'gn_86 16 16.45 48
|gn_86 18 18.45 APN
'gn_86 19.55 20 APN
gn_87 2 245 25
gn_87 4 4.45 20
|gn_87 6 6.45 28
|gn_87 8.4 8.85 44
gn_87 10 10.45 30
gn_87 12 12.45 APN
gn_87 15 15.45 APN
'gn_88 2 2.45 21
'gn_88 4 4.45 31
|gn_88 6.5 6.95 48
|gn_88 8 8.45 18
|gn_88 10 10.45 23
'gn_88 12 12.45 27
/gn_g88 14 14.45 29
|gn_88 16.7 17.15 27
|gn_88 205 20.95 APN
|gn_89 2 2.45 27
|gn_89 4 4.45 30
'gn_89 6 6.45 30
'gn_89 8 8.45 47
|gn_89 10 10.45 28
|gn_89 12 12.45 39
| 1SPT @ < ’
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3. zydgeilies Gcr}yosoed "~ UyUebeoaed alUs oU
31.0Uss9aY

gUFgGUees UUU (O Yardy di e@epgaphical Information Systems GIS)
dU¥} ei 3UUs fHaoas oaUs " UpstihU0) oo Widwabgwlgy Jlq
U3 Yagld ¥} 90Y Gc UUUBowrhan, 1298ParsonhssardFeost,290@). 81U Ua U
UsyY Ugelg Uhkesg ddwi ¥Jigwadsgq e s Ussddei 3 Ugyyrvrd Usy
U stdUdeessosocid UdaBdd. o206 UlHdeE aiyelddso g e Ggadao «
edeUssosed, AHGCGBYsd dPellgUUwdd GUaUUUaUd UasUs
h vyPota®dddea UUs as i dd Us @sanparaicstal2018:Matsakpidtel (202,
Tavoularisetal.,202), d Gs U} Ui adad Uxs Ggasddoet 3 dKilsapoea ¥ U c
et al, 2005; Chander et al.2019 odU®3 YU s ®sdastgsrslU " 0O¢>mae ddr |
U0c3s o060 BWadasaiesys v 6ad,i201 Akhtarresah R0d4 kekkalaand.
Marinos 2022 Ullah etal., 2022.

j ohed wpBbEs3syolUGISUaditbsa o 0he@aagUs & Us Udoyllicdg ; @ @ i
GoUuy UdUsoayY eclU¢bVWliBdgolgligeyaygpcilic) seyastrtd Wabl
d “~ 96 ga3sf)dadelmagdd dbyhedilb@igdao e ( V2004).2 ¥ o 2% G |
U0aUgUUaUd tUaUUUaUd Ue UalwsUlyd basts@®liseed kB :
(Culshaw et a).2006) o U'iadU; ¥ " 6g3 Uds Uioecscad U UzU0j;oU00
Otieeysyras U ' f UsY(6lpUdl Uedshfif Wdyd vU tdsttiaslhsy asel d
Oteely® ¥v3y UoeUUsafh 6} hBpeasNLU = t bapd Jid/x2e@B)Pd e/ o U
oaocedylaegd.

A o ayedd cGBUMs UarsUlosole Qo aes @sdllgeagtall
oUvycy) sseysaxld @ ylUoo flegdsd Uy YGUUGd Uxs ullcey
elld UdesegPypavvnsgUh Udvii Besaszeld oU Ggs3 Uct Ay Woard @3
Uy Usoav3s e83Uyavy3, 6} diocecc o atericad] BoESREdtli e ¢ Us @l
UoUdyUsgs GgooalUesjyseys3U UyoUalalU cyyosoed UsYag!

Cc Co ¢

Bs eydeliss eGrjyoseed " UjyUebesored 6j)dlsec 89ai
UseUade . Goaea ' fh Uds Usy¥Y Ugsd dUeUUs s 80 ccsly el
U’ 9 o 9 3 U gheligighdaligket al., (2018; Sautietal., 2021), Ud uagpUesqéd
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n splitAreas(data, area) {

data.coord_X > area.xMin &&
data.coord_X < area.xMax &&
data.coord_Y > area.yMin &&
data.coord_Y < area.yMax

.boreHoles.push(data);

addBorWeight(boreData, area) {
geolLegCounts = boreData.reduce((acc, obj
{ HOLE_ID, GEOL_LEG } = obj;
acc[HOLE_ID] = acc[HOLE_ID] || new Set();
acc[HOLE_ID].add(GEOL_LEG);
return acc;

) -
U

t boresCoordsWithGeolLeg = area.boreHoles.map((obj > ({
o+ 0D,
GEOL_LEG: geollLegCounts[obj.HOLE_ID] ? geolLegCounts[obj.HOLE_ID].size

);

return boresCoordsWithGeollLeg;

ion shuffleAndSort(array) {
st numElementsToRemove = Math.floor(array.length * 0.8);
st trainingSet = [];

st testSet = [];

shuffledArray = [ ... array];
shuffledArray.sort( = Math.random() - 0.5);

sortedArray = shuffledArray.sort((a, b) = b.GEOL_LEG - a.GEOL_LEG);

for (let 1 = ©; i < numElementsToRemove; i+)
trainingSet.push(sortedArray.shift());

testSet.push( ... sortedArray);

return [trainingSet, testSet];
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MAE (m) MSE(m) RMSE (m) P. Correlation (m) R*2 (m)
Ordinary Kriging 1.21 2.76 1.66 0.80 0.65
Topo to Raster 0.39 0.53 0.73 0.97 0.93
IDW 0.43 0.63 0.80 0.96 0.92
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IDW 0.44 0.68 0.82 0.96 0.91
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