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LEMPUONR@3NKL

Jdbipohu wmwphubpht [wju Yphpwnnid unwgwd ghinnwnwpwjhu
htwnwagnunigyniuubpp pungpynwd G nwunwtwuhpnieiniuubph pwjwlw jwiu uwyblwnp.

e huwghwnipniund -  huwghunwlwt  nbnwdwubph  wnwuduwgnwd, npwug
npwywlwi b pwluwlwlwu punipwgpbph ywpqupwund,

e Gpypwpwunipniunwd - nmwpwpunye Epypwpwiwlwu wuhwdwubnnieniiutiph
dbpddwybplnypwiht  nwnwWuwuhpnieniu,  Bpypwpwuwlwu  Yupdwsdpubiph
Ywnnignu, gpntunwihtu optiph dwlwpnwyh npnond,

e uwnnpgbinjw Yndniwphlwghwutiph  pwpwbqugpnd  (funnnjwlwawntp,
dwntfutbin),

¢ shtwpwpwywu Ywnnigwdpubiph npwyh quwhwunnd:

Ppwlwuwgywsd nwnwuwuhpnieniuubph wprynitupnid unnigynid Gu Gplyswih,
Gnwswih dnnbjubn, pwpunbqubp W hwdwwwwwufuwu Yupdusdpubp:
fBtdwjh wpnhwlwunyeyniup

o  Luwghunwlwu hGwnwgnuinigyniuubpnud gbinnwnwnpwjhu
nwnwiuwuhpnigyniutbipp wwywhnynuw Gu whnnwiubph hbnwuwpwiht b wnwyb)
wpryniiwybin wnbnwdwubiph punpnigyniup:

¢ Ubjudwyunwug wnwpwdpubipnu gbinnwnwpwiht hwunypep huwpwynpnipniu £
pudbnunud unwuw|  Juunwhbih ndjuiutp wynhy fugusdpubiph b ubjudwsdhu
ghwnhubiph pwpunbiqugpdwu bwywwnwyny:

e  Gtinnwnuwpuwihu tpYswih b Gnwswih hwunypubpp owbpwwhy U nunbiuwwbiu
owhwybtitn Gu unnpgbntyjw Yndniwhhughwutiph npnudwt, hwjnuwpbpdwu L
punipwgpdwu hwdwn:

Ugluwwmwuph tywwwyp b (nsdwéd juunhpubpp
Shunwyhpwnwlwu hwdwijhp nwnwbwuhpnyejniubph wprynupnd  ndybp Gu
hbwnlyw| bywwnwlwhtu fuunhpubpp.

e Unwownplyty Lt nwnwuwuppnigniuutph gbinnwnwpwihtu  hwdwlwpgh
Yppwndwtu wbfutninghw, dbpnnwpwunyeniu b Ywwwpdl £ dnunpwjhu
wnyjuiubiph dagpwninid:

e  Gbtnnwnuwpwiht bpYswih L Gnwswih  hwunypubph Yhpwndwlt  wpryniupnid
Lwjwunwunw, Ypwunwunw, Gghywnnund nwnwiuwuhpgtip b hwynuwpbpyt)
GU dwybtipbuwghu L depddwlybpbuwihtu fuquépwiht unpnijnnipwutip:

e bpwlywuwgyt] £ huwghnwlwu hGnwuluwpwiht nbnwdwutiph W opjtilwnutiph
wnwuduwgnud: Npnayt| GU npwug npwlwywu b pwuwlwywu punypwgpbpp:

e  Gbtnnwnwpwihu  Gnwswip dnnbubph b htwghwnwlywu wnduutph hwdwwnbin
Joppnwdnipgwu wpryniupnd <& b Bghwwnuph ywwndwdowynipwihu
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wnbnwdwubpnd  wnwuduwgytp Bu wdbjh pwu 170 wundwjhwubp, npnup
hGnwulwpwiht Gu huwghnwlwu wbnnwiubiph nbuwlbnhg, hwjnuwpbpyt) b
wbinyb| U wwwndwdywynypwiht opjtiyunutip:

Muwzunwwiynn npnyputpp

Lhduwynpyby £ ginnwnwpwiht hwdwlwpgh Yhpwndwt, unwgywsd nyjwiutiph
dowldwu U dEluwpwudwt  dbGpnnwpwunigniup  gbnwpfubininghwlywu L
wwibnubjudninghwywu fuunhpubph NWddwt bwywwnwyny:

Cwuwnwwinyby k, np gbinnwnwpwiht hwunyph hpwlwuwgdwu hwdwnp Edwhphy
Gnwuwyny punpdwsd dnunpwiht wndbipubpp W $niuhghnuw) wwpwdbnpbpp
pny. Gu wwhu pwjwlwu dbé Gonneyudp hwnuwpbipl), wnwuduwgub L
puntpwagnti| npnuynn Yunnigjwdpubipp U opjyuinutipp:

Stinnwnwpwihu hwunyph Yhpwndwt wpryniupnd wbnyb) b hwuwnwwngb) Gu
dbp  Ynndhg  wnwowpywés <L wmwpwdph  Fenwpnn b Chuquyhp
wwwndwdowynipwiht mbnwdwubiph htwghwnwlwu opjEyunutipp:

Gghwwnuh Udtuhnuinbiy Il Pwpwynup Swbwph nmwpwdpnd Gpypwpwuwlwu
nwnwuwuhpnigyniuubph - bW gbinnwnwpwiht hwdwlwpgh  Yhpwndwdp
hwuwnwuwnyb) £ gpniunubiph 9phlugdw (Soil liquefaction) thwuwnp b Ywquyb) £
npw dnnbp, hhduwynpyb) Gu Wdkuhninby 111 hwpwyntuh nwéwph untbwwwn
upwhh ujniubiph hpdpbiph hetignudubph wwwnéwnubpp:

Lhwnwqgnuinieyniuubph ghwnwlwu unpnypep

1.

2.

Unwewpyyby Gu gbinnwnwpwjht hwunyph Yhpwndwdp gdwiht b tnwpwdwlwu
opjtlwnubph hwjnuwpbpdw, nwntduwuphpdwu L  pwpwnbqugpdwu
dbipnnwpwuwlwu unp dninbignudubn, htuswbu twl wuhpwdbiogm niuyghnuw
dnunpwjht wnyjwiutiph wndtipubin, npnup wwwhnyntd Gu
nwnwiuwuhpniginiubiph wpryniupubiph hnwwihnejniup W dwnineniun:
Lwjwunwup  <wipwwbwnigwu  wwpwdph  pwpn Gpypwpwuwlywu
wwjdwuubpnd wnwoht wuqwd hpwlwuwgyt|  ginnwnwpwiht hwdwlwpgh
(uwppwynpnuiubp L dpwgpwiht wwwhnynwd) (wjtwdwuunwp Yhpwnnw thnpp
funpnipynitutipnd  qunugnn  (Wpuske 30d) wwppbp whwyh  Junnigjwdpubiph
(opyEYwinubiph) nwnwWiuwuhpdwu hwdwp:
Unwowpyynn wbfuuninghwlywu ndnwdubpp pny; Gu wndl) hpwywuwgub
htitnwgnunynn  opjtiywnubtiph  punipwgnhs  gnigwuhgbiph  nwownwihtu  tpuwnbiu
ytipnwnipyniu W guwhwwnnid:
Qtinnwnwpwiht hwunyph  ogquwgnpdnidu wpryniwwybn - dbpnn |
dwybpbuwhu L depddwybpbuwht  fugwdpwiht  unpniyuinipwubph  nhpph
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hwjinuwpbpdwu b wwpwdbnpbph  npnpdwt huswbu  twl  dowynipwihu
dwnwugnipjwu opjtlwnubtiph hwjnuwpbipdwu, nwnwtwuppdwt b ywhwwudwu
hwdwn:

Nwunufuwuppdwu dGpnnubkpp

e Gpypwpwiwlwu, gbinnwnwpwiht U htwghnwlwu nguiutph  hwdwlwpgyud
ybpinwdnipiniu, wwpwdépubph b ophwnutph 2D L 3D dnnbjubph Yunnignd L
hwunyph wnyjwiutiph dowynid;

o dwdwuwlwlhg hwdwlywpgswihtu dpwagpbiph Yhpwnnut' Radan 6.5, AutoCAD, Surfer,
GIS, CorelDRAW bnypwpwuw-Gpypwphghywlwu U htwghwnwywu  wndjwiubph
dowldwu b dEjuwpwudwu tywwnwyny:

QEnnwnwpwhtu dEennh Yhpwndwu gnpéuwlw ninpinubpp, tywuwlynyeyniup

o  Luwghwwlwu opjlnubiph nwunwiuwuhpnid, npnunwd, wnwuduwgnid:

e Swpwéputiph dwybipbuwhtu U dpddwybipiuwht Ywnnigwdpubiph/tnwpnptiph
pwpnwunbquagpnud:

¢ Swpwépubiph ubjudhy gninhwynpnid, ubjudhy yuwugh quwhwwnnid:

e Ulywhy btpYpwpwiwlwu  Juwuqwynp  bpunyputph L wpngbuubiph
nwnwitwuhpnigyntu - (unnwiupubiph, uuwnbgnuwiubph, thingnuwubiph),  wuswihu
ghwyhwnwghnt tplinypubip:

e Shjutwdhu b gbnunbfuuhywlwu Ywnnygubph (opwdpwnubiph, wnswdpwpubiph,
unnpgbinjw  wjwquuubiph, pjwphqubph)  Gpypwswithwywu b Swywwhu
wwpwdbitnptiph npnanid, dognpunnid, Yuynwunyejut quwhwnnud:

¢  Puwlywywiptiph junnigwwwwndwt wwuwynpnwd, Yuwjniu qupgugnid:

Pnpadwhwywuwmhnipyniup b hpwwywpwynwiubpp

UWpuwwnwuph  wnwudhu npnypubipp qtiynigyt) Gu SEpdwuhwih  “wotiwght

wupwybinnijwu “Ywpunnytih Sktuuninghwubph huunhunnunnid  (Mwnunnyt, 2015),

Ypwuwmwuh hjhw NGnwlywu <wdwuwpwup Ynnihg Upwupnwwund b Ywgpbynid

Juqguwytipwywsd dhowqquiht funphpnwdnnnyubpnd (Upwupnuwwu, 2014; Ywqgpby,

2015), <Cytygwppwih  wqgquiht  ghnwlwu  hpduwnpwdh, (Gphthuph NBwnwywu

Cwdwpuwpwuh b Ypwunwuh  bhw  NGnwlwu  <wdwpuwpwuh  Ynndhg

Juwqgdwytipywsd Unwohtu Lbnuwihtu Yndywuh Uhowqgquihtu dnpnuwind  (fdphihup,

2016), MY Shwneniuutph Uywnbdhwih  Ywnhyudyugh Shunwlwu  Ybunpnuh

Ynnihg  Yuwqdwybpwydwd «Yndlwuph  funppwiht Ywnnigywdph  Lpypwpwtw-

GpYypwdhghywywu nwnwuwuhpnipniutbip» dhowqagwyhu ghunwdnnnynui

(dwnhywyywg, 2017), << qUU B9h ghunwlwu  ubdhuwpubpnd, 5NMLK

w2fuwphwagpnijwl L bGBpypwpwunjwu  pwynyunbiinnd b niutigwsd

ghwnwdnnnjubpnud’ <wy gpunwniejwu 500-wdjwyphu b 5N NRGL hhduwnpdwu 65-

wdjwyphu udhpywsé dhowqquihu ghunwdnnnynu (Gplwu, 2013), Gplwup MbGnwlwu
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Lwdwpuwpwuh hhduwnpdwu 95-wdjwyhu ughpqwd hnpbywuwywu ghnwdnnnynud
(6plwu, 2015): Lpwwwpwyyb) Gu pbdwih Ypwpbnw) 7 ghnwywu hnnjwdubip
gpwfunuynn wduwgpbipnu:
Uluwwnwuph Yunnigjwépp b swyjwip

Uwnbuwlununipiniup pwnugwsd £ ubpwénipyniuhg, snpu  gnijutbiphg,
bgpwywgnipiniuhg b wnwowpynuygniuubphg, gpwlwunypjuu  gwulhg' 94 wunw
gpwlwuntpjwdp, swpwnnywd £ 122 Eoh Ypw:
Uluwwmwuph Juuwmwpdwyu Juypp b gunphwlwnyyniuubpp

Uwnbuwiununipiniup Yuwwwpygt) £ << SUU Gpypwpwuwlwu Shungejniiubph
huunpwnunnd’ |h.q.r}. u.u. prwl‘uw’UJwDH nEywywpnipjudp: <Enhuwlyp hwjwnunwd
hp funphu  Bpwjunwghwneniup  ghrnwywu  nbwdwphu  gnigupbpws  donwlywu
npwnpnyjwl,  wpdbipwdnp  funphnipnutph W nhwnnneniiutph hwdwp:
UWpluwwnwupubpht - wowlgbint, huswybu  twl  wnwudht  funphnipnubph  hwdwp
sunphwlwinpniu B4 hwjnund $.-d.q.p. <.Pwpwjwuhu, b.qg.p. MtUhphowtjwupu,
G.g.p. M. tipqupyuupt, b.g.p. U.Ujwubuyjwuht, b.q.n. W.UJwguuhu, U.Pwpwjwuhl,
U.Unwpbywuhu, SUwybprnywuptu: <wwnndy sunphwlwineni 60 hwynund << GUU
Epypwpwuwlwu ghuniyeyniuubph huunpuinunh wmuophuniejwup W woluwwnwyhgubphu'
Jwqdwybipwws  puuwpynwiubph L optiimhy  quwhwwwlwuubph  hwdwnp:
Sunphwwynigyniu td - hwjnund 6N Upluwphwgpnigjwu b Gpypwpwuniejwu
dwyniyuntinh  tpypwdbhghluwih  wdphnup  wofuwwnwyhgubipht:  Gpwfunwwwpun  Bd
«qtnnhuly» PPL-h nno YnYunhyht  woluwwmwupht odwunwybiny, gnigupbpwsé
opjlwnhy Ybpwpbipdniuph b pwqiwynndwuh oqunipjwu hwdwp:

qLNkhu 1. <UMrSh duvuvuuwuyuhs yhnuuL
1.1 Ldwuwwhy wuwwmwupubph showqquyhs hnpép
UYuwd 19-pn nwph uygphg, wwundwdawynypwihtu opjiinubph hwjnuwpbpdw,

nwnwiuwuhpdwt, pwpunbtiquagpdwt fuunhpubiph Nwwdwt hwdwp wwhwueybg nwnpptip
ghnwlwu ninnigyniutiph hwdwgnpdwlgnigyntu, nph wpryntupnid  unbindybg

ghvnwlwu unp nupnnuyeynit’ gbinwpfubninghw Ywd BpYypwpwuwlwu huwghwneniu:
Syjuy puwqwywnntd gbinwnwnwpwjhu dbpnnh huwpwynpnipniuutipp
ogunwgnndybight quwhwwnbint mbnwuph dnpbninghwlwu dLwfuwfunnwiubpp, puwdhu
U wphbunwdht Gplnypubiph wanbgnieiniup opowlw dhowywyph Ypw, huswybiu twl
npnbiint npnuynn opjlinubiph wnbinwnhnpbipp:
1.2 <K nwpwépnid tdwuwwnhy wuwwnwupubph thnpép

nud JwquhuwhbBnwpuniquywu b fEYunpwhbunwiuniquywu  dbennubpp
puwubipnpn - nwph  dbpoht b hwwluwwbu  1999-2001ppe. (. UhUwujwuh,
Q. Uwpynujwup, 3. <wynpjwuph Ynnihg oguwgnpdyby tu hwjntuwpbpbint wundw|



wbnwdwubip, npnup Yuwwywsd thu  deplugwd b Gundwédpubipng  Swdlywd
huwghwnwlwu opjlwnubiph htwn:

L&-nud gbinnwnwpwihtu dbennp hwdbdwwnwpwp uhunbidwnhy Yhpwnyt £ <<

QUU 5Sh L SQbnnhuy ghnwhbBunwgnunwywu puybpnyejut Ynndhg  nwpwptnype
wofuwwnwupubipnid, npnughg hwwnlwuwlywu Gu hbnlywubpp.

201p-hu Ypwunnwuh hwupwwbwnypwu Quywluph (Gnuwonpwh huwghwuw-

ubudninghwluwu b wwbnubudninghwlywu  nwnwWiuwuhpnyeniuubpnut®

hwjinuwpbpdtp £ fugqwdpwih  gnwh, nph wnlwjnyeyniup  hwunwnyty

wwitinubjudninghwlwu fupwdninnt dhongny:

2014p-hu Ujntuhph dwpgh Lwppwnp nbnwdwunwd gbinnwnwpwjhtu Gplswith b

Gnwswih hwunyputiph dhongny hwjntwpbpyt) b pwpwnbquagnytp Gu wynpy

fuqwéph dtpddwybiptiuwht wwwndwdpubipp, Ywqgdybp Gu npwug Gnwswih

dnnbijubipp :

2014p-hu Uinwuhph dwpgh Ywwwt pwnwph Stinwuny wnswdpwph wwwndwph

Juwugh quwhwwndwt wotuwwnwupubpnd' wwwndwph ypw hwjnuwpbpl) Gu

duwhuwfuinyws, ophwgbgwsd b pwjpwjywsd hwindwdutin, npnup hwuwnwwnyby Gu

hnpwwndwt wofuwwnmwupubpny:

2014p-hu hpwlwuwgyby £ Untupph dwpgh Ywwwu pwnwph nwpwdpnd wnlw

hwupwiht  pwthnuwynynbiph  tpnghnu  nhulybph L wuobkph  Yujniuniejwt

quwhwwni: Npnadt) £ puwlwt wugh dbpddwybtipunypwiht  nbjhtdp L

quwhwwnyb) £ pwthnuwynywntiph hgnpniejniup:

2015p-hu Ujntuhph wpubywu hwwnyjwdénud hpwlwuwgybi Gu

huwghnwubjudninghwywu  nwnwWuwuppnyeniiubp’ fuqquépubph  wuldwu

wuyntuubph W npwug Gpypwswihniejwu wwpqupwudwt tywnwyny:

2015p-htu Chpwyh dwpgh Unwihh b Swyniph dwpgh SGnwhnghun hwdwjupubiph

unnwupwjht  wbnwdwubipnd npnyb) Gu unnwupwihu dwpdhutbph  uwhph

dwybpbuubpp, pwjpwywd wbnwdwubpp, npwbn wnw thu  $hpwpwghnu

wpngbuubin:

2015p-hu <& Lnndw dwpgh  dhnitivnngn nbnwdwund  hpwlwuwgyl) k

glinnwnwpwjhtu GpYswih hwunye, nph wpryniupnud hwjnuwpbndb) £ fugquwdp

«Swnyh» unpnifunnipuyny:

Uwnbuwfununipjut ghunw-Yhpwnwlwu opowtwlutipnid nwunduwuhpnieniutbp

Gu ppwlwuwgyt] << Sbnupnun, Shuquyhe W Gghwywnuh Lnpunp pwnwph

huwghunwlwu nbnudwubpnud:

1.3. Wdthnthnud

Qtinnwnwpwjhu hwunyeh Yhpwnnwp htwpwynpnieniu £ tniwhu hwjnuwpbpt

pwnywd uwnpgbintjw  dwpdhuubpp, sfuwfunbing hnnwotipmh  dwybpbup L
7



squwubny thuwnpynn huwghwnwlwu opjtiyuinp: <uwgbinp unwunw £ bwfutwywu

wnyjwiubp, npnup Upw  woluwwmwupp' wbnnwubph  pupwgpp, nwpdund b

wnwyb]  twywwwlwiht, hwnwwbu d66  wwpwdputiph  nwunwWtwuhpdwu

dwdwuwy:

e Sbnnwnwpwhu hwunyep nith  wpryniwwdbn - Yhpwnnd - fuqudpubinh
dwybipbuwihu b dbepddwybpbuwhtu  unpniyuinipwubph hwjnuwpbpdw,
nunwuwuppdwu U pwpnbqugpdwt  wotuwwnwupubpnu:  SEnnwnwpwihu
hwunypubiphh  oqunigjudp  hwjnuwpbpyl; U pwpwbquagpdtp Gu  Bpypp
dwytpbupt  swpnwhwpundws  dh owpp  fugwoépubp  Ywd  npwug
dtipsddwybptuwjht unpnyninipuwutp:

qLNkhu 2. 96NMHULHULIUSPL <ULNR3(EP BY USUSYUD SY3ULLErh
Ucuuuuu UbtN1urULNRE3NRLL
2.1. Qinnunwpwjhu gnunwynpdw dEpnnwpwunipiniu

Stinnwnwpwiht hwunye hpwywuwgubint pupwgpnd wnweowunw Gu npnawlh
fuunpputip,  Yuwyws  wwwph  nhEEyophy  pwihwugbhnipiut - (€)  wpdbiph
pwgwlwjnygjwu htin: Ldwu wdjuiubpp  wwppbp wwwpubph hwdwp Ywagdyl) Gu
2.%wdhup b WUuuwuph  Ynndhg, pwyg npwup Yhpwnbih  Gu, bpp
nwnwiuwuppnigyniuubn - hpwlwuwgynd  Gu - dhwwwpp gbpnnd,  huly  9Gpntiph
pwqiwquuniypjwt  wwpwguwjnud  wnwowund U qqwih nddwpnigniutbn: Hdwd
fuunhpubph  NGdwu  tywwwynd dbp Ynndhg  wnwowplytp b nwownwihu
wluwwmwuptbph b unwgywd nyjwijubph dowldwu unp dnnbgnud: Unwowpyynid &
nwanwiht wluwwnwupltiph pupwgpnud (ndb)  Gphpwdhghluwih hwlwnwnpa futinhpp’
uywwwlwiht  thnpywd  wnwpwdpubpnud  hpwlwuwgul;  ghnnwnwpwiht  hwunype,
hwodh  wnubiny wbnwdwubph  Gpypwpwuw-huwghwnwywu  unebiph (gpniuwnutiph)
wbuwlp, quwhwwnbp b npnotip npwug nhkGYwnphy pwthwugtihnyejwu gnpdwyhgubipp:
Uunwgywd nbntiywuinynipniup hwuwnwnyb) £ wywbnubjudninghwywt fupwdninhutiph b
wnyw Gpypwpwuwlwu Yupdwsdputiph hwunwgpdw dhongny:

Grb gbinnwnwpwihu hwunyph wpryniupnwd wnwuduwgynud b wundw)| opjtilyw,
www Ywwwpynw Gu tywunwyuwihu wennuubp b opjtlywnh hpwlwu Gphypwswithwlywu
wwpwdbnpbpp hwdbdwnynd Bu ginnwnwpwiht wjjuutpny unwgywd opjtiyunp
wwpwdbwnpbph  hGwn:  Upryniwupnid npnggnd Gu hwunyeh  wpndhubiph
Gpywpnigyniuubipp W dhowynpndhjwiht hnwydnpnygyniup: Mpndpjutiph Yuwwpynud Gu
thnfuninnwhwjwg  ninnnigyniutbpny,  wjuwbu, np  hGwnwppppwlwu  dwpdhuubipp
hwwnybu wnujwqu Gpbp Yeunnwd:

2.2. Qnnwnwpwihtu nyjujubph Hwydwyu dGenpupwunyeniu

Stinnwnwpwiht nwnwpwgpwddwubpp  Gupwpyynd  Gu hwdwlwpgswihu

dowldwu, npp eny| £ tniwihu wpryniupubipp ubpujwgub) gniuwihtu pwotudwdp' wunduwg
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wnbnwdwubipt wnwuduwgynud U dhowdwyph unpdw) $nuhg: <wunyph wndjwiutiph
wihpwjhu Ybpnwdnipniup Yunwnynid £ hwdbdwnwlwu Yupgny (uy.1):

Llwp 1. Nwnwpwgpwddwih dowlydwu oppuwl' ujwpny updws £ unpdw)' $nuwght
gpwugnidp, huly we hwndwsénid' npwt hwdwwwwnwuluwl wihpubph wdwhwnipubpp:

Nuwnwpwgpwddwu wpwnwhwjnnud £ wihpubph nmwpwddwt  wdwyhwnipubph
wmwppbpnyggniuubpp: Stnwdwunwd, npwbu $nuwjht hwdwpynd G wju wihpubpp,
npnug wdwhwnipubph wwjdwuwlywu wpdbipubpt (nwnwpwgpwddwih dpw Ywpdhp,
ulk b nbinhtu Gpwuqubipny) puyws tu -0.2 + 0.2 dhowluwjpnd: Npwbu wundwihw
punniuynwd - G wyuy nbnwdwubpp,  npnbn wdyhunnwubph wwjdwuwlwu
dtidnipyniuttipp 3 W wybijh wuqwd gbipwquugnud Gu $nuwjhu wndbpp:

Wluwwnwupubiph  Ggpwihwyhs  thnynud unnigynud - B bywnwlwht
wundwihwubph tplswih (2D) L Gnwswih dnnbiutipp (3D), npnup wpunwhwjnnd Gu
opjEywutiph BpYpwswthniniubnp b mwpwdwswihnipniubpp:

2.3. Udthnthnud:

e  Gtinnwnwpwhu hwunyph Yhpwndwdp qdwht b nmwpwdwlwtu opjtilwnutiph
hwjinuwptipdwt, nwnwWuwuppdwt b pwpwnbiqugpdwt wnwownpyyws
dbpnnwlwu  dnunbignip  huwpwynpnignit £ wwhu  dedwgub)  hwunyph
Gownnienul nL wugubp npwug Gplswih b Gnwswih dnnbuwynpdwup:

e  Gbtnnwnuwpwihu bGpYswih hwunyph Yhpwndwdp hwjnuwpbpynd Gu npnuynn
opjlwnubpp L wnwuduwgyn Gu hbnwulwpwihu wbnwdwubipp: Yepohuubiphu
dwupwdwut nwnwWuwuhpdwtu tywnwynd hpwlwuwgynd k- glinnwnwpuwhu
Gnwswih  hwunye, npp  huwpwynpniginiu £ wwijhu  unwuw  opjtilnp
wdpnnowlwu  wwpwdwlwtu  Ywnngdwdpp' wbnunpdwu  funpngniup b
GpYypwswihnip)niup:

¢  Ppwlywiwgywd woluwwnwupubipp ptipt Gu hbunlyw) Ggpwhwugnwdubiph.

- bYwjwywqubiphg b pwqunubiph pEYnputiphg Yuqijws Gpypwpwuwlwu Yupdwsdpnid

npnuynn opjtiyunutiph hwdwp wpryniuwybivn nhiiEYunphYy pwihwugbijhniyejwu dnwwnpwjhu

gnpdwlhg Yuwptih £ punniub &= 6.5;

-bwdwdwaghg, ppbYswjwgwd wywqupwnphg, ubgnuwihtu  hbntindwu  opquuwwbu

hwpnwwn whndhg, fuhun Yuihg, Ywdwywahg b wnhndhg, wywghg b upitiphg Yuqudwd
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uunywdpubpnd opjlwnubiph nhktlwphYy pwhwugbhnyejwu dnunpwihtu gnpdwyhgp'
&=7.2;

“4wdbphg, wlwqulwybiphg L futhg Ywqiywd Uundwdpwht 2tpntph nbuwpnu
nhtiywnphy puthwgbihniejwl dnunpwiht gnpdwlhg’ &= 3;

-<pduwjhu b pphlswywgqwsd nbuwlh, Ynpnwhwy, fubwhtu, wjwquwywhtu W
nbynwhw| tunjwdpwiht wwwnpubpny  ubpyuywgdwsé  unjwpuwobipntipnd - wywnhy
fuqwédputiph dwytipbuwihtu W depddwlybpbuwihu unpnynnipuiutiph hwynuwpbpdwu L
pwpnbqugpiwl  woluwwnwupubipnud wpryniwwytin nhbEYunphy  pwhwugbhniewu
dnunpwiht gnpdwyhg Ywnbih £ punniut) &= 7.8;

qLNktu 3. SENNUHLMUSPL BMURUSP L BNURUP <ULNR3MELENP UhLUMNRUL
MUSUUUTCUUNh3U3hL OP3EUSLENh <USSLUPLEMUUL b4
NRUNRULUUPPUUL LAUSULLEMNY
(¢61Urns 4 ctuaudhfe Ss1UUUUG P OrpLuuLENrNY)
3.1. Ytnwpnwn nbnudwu:

Cun ywwndwlwu ndjuutiph mbnwdwunwd wnlw £ ppnugh nwph puwyuwyduyn:
Nwnwiuwuppynn mwpwdpp dbndwebip ppwy k, nph undwpwstipnp ubplujwugywsd
Ywybpny, Ywywlwqubpny U pwqupnubph pbYnpubpny: Sbnwdwund  Edwhphy
nwuwlny npnayby k nhkiYwnphy pwihwugbihnygjwu wpdbpp' &= 6.5:

LY. 2a wwwybpyws b nbnwdwup EGYunpwdwqupuwlwu  wijhpubph tnwpwddwu
gpwugnudp, huy 2b-nwd npwtg dwldwu wpryniupnud wnwuduwgywd wundwijhwi:

Ppwywuwgyws  wpluwwmwupubph  wpryniupnid wnwuduwgyl  Gu
unpniywnipuiutp b Yuaudl Gu npwug 3D dnnbubpp: <wjnuwpbpdwd  pninp
wundwijhwubpp Yuwpgwynpytp Gu pun hbGnwgw wbnniubph wnwetwhbppeniejwu
(Yundhp, nbnhu,jwuws gnyutipny), L wbnunpyt) Gu hwunwgh ynebiph ufubidwgh
Yypw (uy.3,a):

m-10 e s 2}0 o w fo =— B
B e
. ANOMALY ZONE TRy
---------- ~ e b ¢a“{° v
S S i BACKGROUND
RLTOSTo H
1'11,:3“':-::," i BACKGROUND
l‘ - v ) D B )
| S
@ Sy S A T e S

Llwp 2. a) Yannwnwpwjht hwunyph Etywnpwdwquhuwywu wihpubph wwwnybpp, b)
nwnwpwgpwddwh ypw wnwuduwgwsd wundwhwu:
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Luwp 3. a) K< Fhnwpnun nbnwdwuh gnnwnwpwiht 2D U 3D hwunypubph
wundwihwubph wbnwnhpph ufubdwu, b) huwghwnwlwu wbnwd nbnwdwu:

Uubdwjh  hjnwhu-wpldunywt  hwndwdnd  (Yegbipnpn - mbnwdwu,  ulupnid
Ywpdhp gnyu) pwpwnbqugpwd £ wundwhwubph  wnbnudwubpnd 2017p-hu
hpwlwuwgyl) Bu wbnnuiubp L wdpnnonyhtt hwuwmwwndby £ wundw) npubinpdwu
huwghwnwlwu Upwuwynigyniup(uy.3. b):

Syjw) wundwjhwubpp nYw) dwpdhuubp Gu, b wwppbpdnd Gu hpbug ubipphu
Yuwnnigywdépny: Hwup Gupwnpynd Gu dhdjuug gniqwhtin ninnuhwjwg ujniutp b
Yuwqujws Gu wnwudhtu uwitiphg, wbnunpywd hpwp pw: Uinwbpu nubt punhwunip
hwwwl, npp wbin-nbin punhwwnynud £ Gupwnpyti k, np npwup wphbunwywu punyph
Gu:

3.2. chuquyhp wbtnudwu:

Chuquwyhpe puwlwwbnh wwpwdépnw, nph  wnbnwnhppp  ubpluwwgws k
thwuwnwgh ujniebiph ulubdwwnhy pwpubgh ypw (Uy.4 a; 4b), hpwywuwgyty tu 2D L
3D gbnnwnwpwihtu hwunypubp: Stnwdwuh Yupwdpp ubipyuyjwgywsd £ Yudbpny,
wywqulywytpny U fuény:

Lwp 4. a) SEnwdwubph wnbnwnhppp thwuwnwgh uinyebinh ufubdwnhly pwpuntigh Yypw
(hhdp'Google earth map); b) Chiuqwyhpe puwlwwnbinhnid wtnwd opjtlwnubph ypw

hpwlwuwgynn swihnwiubipp:
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Gnwswih hwunyph wpryniupnd wnwuduwgyb) tu.

e 0-1.2d funpnipniu, npp hhduwywunwd £ wwjdwuwynpjwsd  dwdwuwlwyhg

Yndntupyuwghnu gétinny U pitnnuh wnlw)nipjwdp;

e 1.2-2.84 funpnipjniu, Ubpwnnu £ huwghnwlwu opjywnubp’ wwwnbp, funpobn;
e unnphu 2bpup’ Ubpyuywgywsd b hwibdwunwpwp fuhn bundwsdpubpny, wnbin-
nbin wwpniwwynw £ huwghnwlwu wwppbiph $pwgdbunubn:

Ywaquyl) Gu hwynuwpbpws opjnubiph  Gnwswih dnnbkijubpp oguwgnpdtiiny
2D hwunypubtpny wnwudtwgywd wundwihwubpp (Uy.5;6): Nwnwiuwuppnigyniuubph
wpryntupubiph hpdwu  Jpw  hpwlywuwgyty Gu  huwghnwywu  wbnnuiubp, npnup
hwuwnwwnbip U unwgywd ndjuiutipp:

Lwp 5. SEnwdwunud wnwuduwgywsd wundwihwubpp

LY. 6 wwuwybpdws E wbnnuiubph wpryniupnud pugwhwynjwd wywndwdawynypw)ht
Ynpnnp, npp gutwdl £ U dbd donnipyudp hwdpulund £ gbinnwnwpwiht Gnwswih
hwunypny unwgywd wundw| opjklwnh hbwn:

FRA

[ e N !E o~ '\ H- i
Lwp 6. Unwuduwgyws hbnwulwpwiht htwghnwlwu nbnwdwutipp b npwug
wbindwu wpryntupubipp
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3.3. UWdthnthnud

e Epypwdhghwlwu hbGwnwgnuineniuubpu wdihnhyty Bu wpfuwphwgpwywu
nbnbyuwnjwywu  hwdwywpgnd  (USE;GIS) wwwhnybind  unwgywsd
wbntywwnynipjwt plswih bW Gnwswih daluwpwuniypjut huwpwynpnipyniu:

e Nwnuwiuwuhpywd nmwpwdpubiph hwdwp wnwybjwgnyu funpnieynitubpp tinky Gu
dhusle 3 dbwnp, hhduwlwund' 2 dbwnp, npunbn wwhwywujwd Gu htwghunwlwu
Ywnnygubnp:

e Unwuduwlh npwnpngjuwtu  Gu  wpdwuh  wju  wundwjhwubpp,  npnup
Gupwnpwpwnp wwjdwuwynpjwsd Gu Yupdwdph gnquynp Yunnigwsdpubinny,
npp hwjwuwywu £ punipwgpulwt b Shuquyhp puwlwwntinhh hutwghwnwywu
wnbnwdwuh hwdwp:

o Unwudtwgywd gbnnwnwpwiht wundwjhwubpp hwunwndb) 6Bu Yunwpywsd
wbnnwiubiph wpryntupnud:

qLNktv 4. BAPMSNUP LAR2UNE 2UNULP WU ELLNSEM 1T eUrudnuh Susurp
suruoenhu asNAUAUNUShL 6PUUP b4 6NURUYP <ULNR3MBLENP
uhruUNU UL SbNUCuBNLNGhULUL UPISNRLLLENE
4.1.Swpwéph wplubnubjudwpwiuwlwu nuunifuwuppnyeniuubp:

Lwpuyhunw Yuuwwpjwsd wouwwnwuptbpny wwwgnigdly £, np wwbwph
dwlwwwihu  Ubkdunuubph  UYnpnuubph  hhduwpwptiph  dhouwdwuny, wugunw Lk
Gpypwpwuwywu fugwép: Udbtuhnunby I mwéwpnud 2007-2013 pwlwuubphu <L
EGh -h dwutwygngjudp Yuwwwpyws htitnwgnuiniegniutbipp gnyg Gu wnygb Jd.p.w
1200-900pR. pupwgpnd wbknh niubigwd bGpypwowndtph hunwly  hbwnpbp: Lnp
wnuiutipp hwjnuwpbpdl) Gu Udkuhninbiwy 11l thwpwynuh wwéwph wbiphunpih
whinuh, huswbu twl Ywnuwyh nwbwpp Il yhinup dnwn:

Udtuhnunbiy 1 thwpwynuh wwéwph nmwpwdpnd htwghnwubjudninghwwu
huwghunwlwu hGwnwgnuneniuubph twywwwyu £ bnb. w) gbinnwnwpuwihu hwunyeh
Yhpwndwdp  hwpnuwpbpb), pwpwnbqugpkp W Bnwswih  dnnGluynpl]  wwéwph
wnwpwépnuw  pwnywd  htwghwnwlwu  opjtlywubpp;  p)  nwnwtwupplp  Jwn
dwdwuwlubpnwd wnbinh niubigwd tpypwownpdtiph wpryniupnud wnwowgwd fuwfundwu
ghwnhubpp:

Stinnwnwpwjhu hwunyputpu hpwywuwgyt) Gu Gpypwytinuh dhugk 3.5 dbwnp
funpnipjwdp  GpYypwpwuwywu  unwpwbpnnd, npp ubplujwgws £ oonbynwhwg
(nnnnwptipnyy)  bundwoépubpny:  Hpwup  Jwupwhwwhy Gu b Yuqddwd Gu
Ywlwywqubiphg, ppblswjwgywd (th2nwpwpwiht) wywqupwnptiphg, Lennup ukgnuwh
htintindwu hwpnwwn inhndhg, fuhn Yuytiphg, Ywdwywqubphg U wnhndhg, wjwqujhu
nwjywubphg UL upiphg: Mwwdwdwynypwiht  Ynpnnubpp  wywwpwunjws Gu
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pjwnghg, Ypwpwphg L wlwqupwphg: Lnipunp pwnwpnud wnlw Gu twfuyhunw
wbnjwd huwghwnmwywu Ynpnnutip, npnbin dbp Ynndhg thnpédwnyyt £ gbinnwnwpuwihu
hwunyph wpryniwybnngyniup:  Upryniupnid npnagtp £ dnunpwihtu nhkGYyunphy
pwthwugbhnipjwt  wpryniwwybnn gnpdwlhgn € =7.2, npp Yphpwnyby £ wdpnng
wbnwdwunw:  Unwgqwd  wpryniupubpp hwunwnygl) G hwdwgfuwphwihu
Upwuwynipjwt  quwdénubph  hwjntwpbpdwu U npwug ghnwlwu  hwunwgpdwu
dhongny:

4.2. 9tnnunwpwjhtu hwunypubph wpyniupubpp:

Oquwgnpdtiiny gbinnwnwpwihtu tpyswih b Gnwswih hwunypubph, huswtu twl
hnphgnuwlwu  otipwnbph  ninnwhwjwg  ybpndnipyuu wdjwiubpp,  Yuwqddt)  Gu
Udbuhninbw Il wwéwph  wnwudhu  nbnwdwubph  Gpypwdhghluwlwu  bnwswih
dnnbjutiph:

Lwp 7. Udbuhnnbw Il hwpwynuh wmwéwph hwpwy-wpubywu nbnwdwu. a)

thwuwnwgh Unyebiph upubdw b wundwhwubph wnbnwnhppp. b) ginnwnwpw)hu

Gnwswih hwunyph ufubidw. ¢) nwnwuwuphpywd wundwihwih Gnwswih dnnki. d)
wbnjwsd ywwwndwdawynypwihu gunwdn

Udkuhnuintiy ' thwpwynuh wnwbwph hwpwy-wpubywu wnbnwdwuh gbnnwnwpwht
Gnwswih dnnbiinud wnwuduwgywsd tu tipkip qunwal dwpdhuubp(uy.7): <uwghwnwlwu
wbnnwiubiph  wpryniupnid - hwuwnwwnytight - Gnwswh - dnnbind - uupwgpqwd
wundwihwubpp:  <wjnuwpbpdwd opkyunutpp  hwunhuwunw  tu  Udtuhninbw I
thwpwynuh  wwbdwph  dnunph  wnolt  Ywuquwd Ubkdunuubphg dtyh  hpwuwihu
hwwndwdubipp, npnup hwpynipuwdjuyubip thunpybp bW wuhbn Ynpwd Gu hwdwpyb):

Udtuhnunbwy Il thwpwynup  wwbwph  YEunpnuwywu  nbnuwdwunid
hpwlwuwgyws woluwwmwupubph wpryniupubpp, huswbu twlb bwfuyhund wbnwd
wwwndwdowynypuwiht gunwdnt' npnuydnn bpynt wpdwuubphg deyh gniup LY. 8-nud
wwwnybpqws k:
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Ljwp 8. Udtuhnwnbw Il thwpwynuh wmwéwph Yeunpnuwlwu inbnwdwu.
a) thwuwnwgh Unipbph ufubidw W wundwihwubiph wbnwnhppp. b) ginnwnwnpwjhu
Gnwswih hwunyph ufubidw. c) nunwWuwuhpywd wundwihwih Gnwswih dnnbi. d)
wbnywd wwwndwdwynypwiht guwsdn

Sbtnnwnwpwiht Gnwswih hwunyph wyjwutpng Yunnigjws dnnbkih b wtnqws
udnih hwdbdwwnyeiniuhg  hunwy Gpund £ npwug hwdwpdbpnieyniup' switubph
hwiwwwunwufuwunypjwu U utdwunEjwt  wenwng: Ywpbih £ Gupwnpb, np
hwjnuwpbpjwd wundwhwt hwdwwwwwufuwund £ npnuynn Bpypnpn wpdwup
glfiupt: Nwwh wbnwdwut  wnwuduwgytp b hwdwpdtp £ wbnnwubph  hwdwnp
wnwouwjhu:

Mbnywé wpdwuh gnifup Yuwaddwsd £ Ypwpwphg, huly Ubkdunup hpwuwiht
hwuindwdubpp'  pdwpghg:  Lwpwgpqwd  opphtuwlubph  hpdwt  Jpw  wpdwd L
Ggpwhwugnw, np gbinnwnwpwiht  nwnwuwuhpneiniubn. wprnyniiwybinn Gu ndju
uunywsdputiph dbg pjupgwiht b Ypwpwpwihtu opjlnubph npnudwu hwdwn: Swéwnh
hjnwhu-wpldnjwt nbnwdwup hGnwppppwlwu £ huswybu htwghwnnipjwt, wjuwybu b
wuwitnubjudninghwih wnbuwlbnhg: Udkuhnuinbw [l thwpwyntuh nwbwph uniiwwwn
upwhnd hpwlwuwgywsd gbinnwnwpwiht nwnwuwuhpnienuubph tywwwlu £ Bnbg
wwngb| upwhp pwundwtu wwwnbwnubipp:

Lwuwnwwnyti] U wwitinubjudninghwywu hbnlyw) hhwnebiqubpp.

o Uwlbplnypht wpnwhwjndwd dwpbiph' dhtsk 3 dnp funpniugjut nwpwdnuip

(uy.9 A),

e THwugnu dwupwhwwnhly wwquiht (gwunysh wnyuwjnyeniup (Uy.9 C),
e Lnp wyjwiubph Ybipnwdnigjwu wpryniupnud wnwuduwgyws b wundwhw (uy.9

B):
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Uunwgywd wpryntupubipp hwdbidwnbing £.$hihwh W niphpubiph Ynndhg wnwownlywd
hnnbtiph ophlwgdwt dnnbih htinn Yupbih £ ugbi, np unwgqwd unpnijninipuu hnntiph
onphlywgdwt (Soil liquefaction) wpryntup k:

Ljwp 9. Udkuhnuinbiy I hwpwynuh nwbwph hjnwhu-wpldnjwu nbnwdwu A)
dwytiptiupht wpunwhwyndws dwptip. B) ghnnwnwpwjht hwunypeh Ybpndnipjwu
wpryniupnud unwgywd unpniyuinipw. C) dwpbipnd wnyw dwupwhwwnhly wjwquhu
quugqywdn:

<wunyph wpryntupnd wnwudtwgywd b wundw| dwpdht, nph ypw hunwy
wpnwhwyndws £ ujwu hhdpp (dhusk 0.4 dbwnp funpnigjwdp hwndwdnud), pun npnud
wju swpnpunywsd £ b wnlw £ tunbignd: Liwtwwnhy wundwihwubpu hwdwnpyb) Gu
glinntighwlwu wypndhih htwn (uy.10):

S N

8
B 2

- R bR
g I e S W

2 ]

7478
5.78
5.78

7578

1 2 ] 3 4

Llwp 10. Stnnwnwpwjht hwunyph ndwiubph hwdwnpnidp ginnbghwlwt ypndhing
swihnwubiph htwn:

Lwpnbqugpwd  uniubph hpdpbph Ynunpndwdneniup,  helignidubipp,
dbnpwynp unpniunnipuubtiph wnywjnieiniup, unwwwn upwhh Gupwwnbnudwubph
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dbnpbph wwpwddwu ninnnigyniutbph hwdpuyunwip, hwuwnwwnnud U, np unwbph
hhdptiph hetignwiutipp wwjdwuwynpywsd Gu hnnbkiph ophyugdwu hbiwn:

4.3. Udthnthnid

¢ Gghwwuh Lnipunp pwnwpnud hpwlwtuwgywd hwdwihp nwunwuwuhpnieniuttiph
wpryntupubipp hbnwuwpwiht Gu: bpwywuwgywsd gbnnwnwpwih hwunypubip
wnjwiubph hhdwu Yypw Yunnigybp U wundw) dwpdhuubiph Gnwswih dnnbjutpp:

e Lwunyph wndjuijutpny hwpntwpbpdt) U pwpnbquagndl) Gu wybh pwu 70
wundw) wnknwdwubip, npnup hnwulwpwjhu Bu huwghwnwlwu nbuwlybnhg:

o Udkuhnubw Il thwpwynuh  wwbdwph  hwpwy-wpubywu  hwndwdnud
hwjinuwpbipgt, b huwgbwnubph Ynnidhg wtngt; £ UGdunuh wpdwuh nwwjhu
hwwndwép: Mbnwé Jwpdhup pwnyugwd b Gpbp wwppbp swihbph pwngt
opjlwnubinhg, Yuwnnigywsd tinwswih dnnbu hwdpuyb) £ wybnywsé dwpdup hbin:

e Swéwph YEunpnuwywu dwund hwynuwpbipdwsé wundwhwt wenyb) £ U wju
wpdwuubiphg dtyh ginijuu k, npp gpbipt unyunipywdp Ynplyun £ hwplwunyejwdp
gwnuynn wpdwuubiph gintfuubipp &up:

e Ywqdyb| £ hnntiph opplwgdwt dnnb), npny pwgwunpdt) Gu Udbuhnnby
thwpwynuh nwdwph untbwwwn upwhh uniubiph hhdptph swpnpunywsénieiniup
U npwug hotigdwt wwwndwnubpp:
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GRMPULUSNRE3NRLLEN B4 UNURUNMUNRGE3NRLLEN
Upfjuwwnwuph ghunwyhpwnwlywt wpryniupubph punhwupwgdwt hhdwtu Ypw

wpqwd Gu htinlyw| Ggpulwgnipniuubnt nu wnwownynigyniuttipp.

Stinnwnwpwiht hwdwlwpgh Yhpwndwdp qdwiht b nwpwdwlwu opjtilwnutiph
hwjnuwpbpdwu U pwpunbqugpdwt  dEpnnwpwiwlwt  wnwownplywd unp
dninbignup pny; b wwijhu punyuiubp upw Yhpwndwt npnpunubpp, dbdwgub)
hwunyph wyjwiubph Gounneniup b hpwlwuwgub) opjtlywubiph Gplswih L
Gnwswih dnnbjuynpnid:

<phduwynpjwsd £ nwnwitwuhpdnn  dhowywiptiph wprynitwybitn - dnunpuwjht
nhEEywphly pwhwugbihnigjut gnpdwyhgutiph npnanudp Edwhphly Gnuwtwyny:
Qbtnnwnwpwiht  hwunyeh hhdwu  Ypw << Qbnupnin b Shuquyhp
wbnwdwubpnd, npwbu hbnwuwpwihtu, wnwuduwgytp Gu wdbh pwu 100
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leBopraH Mukaen Pagukosuny
O6ocHoBaHUe U 0COBEHHOCTM NPUMEHEHUA MeToa reopagapHoii
CUCTEeMbI A1l peLleHNA NaneoceiicMonornyecKux U apxeonormueckux
3apay (Ha npumepe ApmeHun u Erunra)

AHHOTaL KA

Pe3synbtatbl Hay4HO-MpUKNagHbIX UCCNEAOBaHUN, NpPUBEAEHHbIX B HaCToALLEN
JMccepTaumoHHoil  paboTe, MO3BOAAIOT ChenaTb CAeAylolMe OCHOBHble BblBOAbI W
npeaoXeHuA.

B HacTtoAllee BpemA BO MHOMMX CTpaHax BCe KpyMHble apXeonornyeckune
UCCNENOBaHUA BbIMOMHAIOTCA C MpUMEHeHWeM reopaguonokaumun. OpfHa M3 OCHOBHbIX
MPUYMH  3aKoyaeTcA B TOM, YTO MO CPaBHEHMIO C  [PYrMMU  COBPEMEHHbIMU
reopuanyeckumMn MeTofaMu TNPUMEHEHWE TeopajapHOro MeTofa MO3BONAET MONYYUTb
VIHq)OpMaLI,VIIO o] I'IO,I],I'IOBerHOCTHOM CTpoeHVIVI C OYE€Hb BbICOKUM pa3peLueHV|eM. M3BeCTHO,
4TO PaCKOMKM apXEOoNOrNYECKUX OBBEKTOB ODObIYHO MPUBOJAT K YaCTUYHOMY paspyLUEHWO
OCTaTKOB ,I],peBHVIX apwaeKTyprlx namMATHUKOB, B TO BpeMﬂ Kak [AUCTaHUUOHHbIE
reopafjapHble UCCnefoBaHWA MO3BONAIOT U3bemaTb 3Toro M obecneunsaroT HONbLUYHO
3hheKTUBHOCTb B BblbOpE 1 OLeHKe Hanbonee NEpPCNeKTUBHDBIX /1A PACKOMOK Y4acTKOB.

B pesynbTate HayyHO-NpUKNafAHbIX UCCNEfOBaHUI B paboTe pelleHbl crepytolime LeneBble
3ajaum:

o [lpepnomeH HOBbIi MeTOAMYECKUIA NoAxon AnA ObHapyKeHWA, WccnefoBaHWA |
KapTVIpOBaHI/Iﬂ ﬂpOCTpaHCTBeHHbIX n J'WIHeVIHbIX 06beKTOB, KOTOprVI no3BONAET
yBeﬂVI‘-IMTb TOYHOCTb reocbmsmqecmnx CbEMOK U OCyLU.eCTBI/ITb ,D,ByX—, n TpexmepHoe
MopenupoBaHue 06bEKTOB.

e DMnupuyeckn  onpepeneHbl  3ppekTMBHbIE  3HAYEHWsA KoadpcpuumeHTos
OManeKTpuyeckold  npoHuuaemoctv (§) u  noaTBepdAeHO, 4TO  BblbpaHHble
npaKkTMyeckue napameTpbl  MO3BONAIOT  OOHapy#uTb U OXapaKkTepu3oBaTb
MOBEPXHOCTHbIE U NMPUMOBEPXHOCTHbIE CTPYKTYPbl U 0OBEKTHI.

o [lpeanomeHbl TEXHONOIMA U METOAMKA MO OMNPEAENEHUI0 U YTOYHEHUIO BXOAHbIX
JaHHbIX AN1A ocyLLecTBNeHNA 3ppeKTUBHBIX NONEBbIX UCCNEf0BaHNUIA;

e OueHeHa 3(ppeKTMBHOCTb  reopajapHbiXx  UCCNefOBaHWA  ANA  BblAeneHua
MepCrneKTUBHbIX  apXeONOrMYECKUX Y4YacTKOB Ha OCHOBaHWUM OrpepeneHua  ux
KOJIMYECTBEHHbIX U KAYECTBEHHDBIX XapaKTePUCTUK;

20



leopapapHasa cbemKka MO3BONAET YTOUYHUTL U A€TaNbHO KapTUpOBaTb Pas3foMHble W
celicMOreHHble  30Hbl, 4TO CrOCOOGCTBYET afeKBaTHOM OLEHKE CeliCMUYECKOi
ONacHOCTU U PUCKa UCCNEJ0BAHHbIX TEPPUTOPUIA.

Bnepsble Ha TeppuTopun ApMeHUM OCYLLLEECTBNEHO LUMpPOKOMacLUTabHoe npumeHeHne
reopajapHoii CbeMKW [OfA W3y4YeHUA PasAMYHOrO Tuna CTPYKTYyp (obbekTtos)
HaxoAALMXCA Ha HebonbLunX rnybuHax.

B pesynbTaTte COBMECTHOrO aHaM3a reopajapHbIX UCCENOBaHNIA U apXEonornyYecKux
JaHHbIX, Ha TepputopunM ApmeHUM  (MCTOPUKO-KYNbTypHble y4yacTku [exapoT u
Wenraeut ) n ErunTa (yuactok xpama capaoHa Amenxotena Il ), BbigeneHbl bonee
170 aHOManbHbIX Y4aCTKOB, MEPCMEKTUBHDBIX [J1A apXeOnormyecknx packomnok;

Ha yvactke xpama cpapaoHa Amenxotena Il npoBepeHbl packonku u obHapyeH
cpparmeHT nneya cratyn ogHoro us cpapaoHos - MemHoHa. Ha ocHose reopapgapHbix
JaHHbIX pa3spaboTaHa MOAENb pasMUMEHUA rpyHTa W JaHO oObACHEHMEe mnpocapke
OCHOBaHUii KOMOHH B KONIOHHOM 3aie xpama chapaoHa Amenxotena ll1.

Ha teppuTtopun nctopuko-KynbTypHbix LeHTpos [exapot u Llenrasut onpepeneHbl
6onee 100 aHOManbHbIX Yy4aCTKOB, NEPCNEKTUBHBIX [AJ1A apXEOOrMYECKUX PacKOMOK.
BbiABNeHHbIE aHOMalbHble YHaCTKU MOATBEPHKAEHbI apPXEONOrMYECKUMI PACKOTKaMM.
lMpepnomeHHbIi METOANYECKUI MOAXOM, U TEXHONOTUYECKNE PELLEHNA PEKOMEHAYeTCA
NPUMEHATb ANA ObHapyKeHWA, CCNefoBaHNA U KapTUPOBaHUA NCTOPUKO-KYNbTYPHbIX
OObEKTOB U OLEHKM CeiCMUYECKOI OMacHOCTU TEPPUTOPUIT APYrX PErMoHOB.

Gevorgyan Mikael Radik
Justification and features of the application of georadar system to resolve
paleoseismological and
archeological problems (study cases in Armenia and Egypt)

Annotation

The results of scientific and applied research are given in this thesis, which allows to make
the following main conclusions and suggestions.

Currently, in many countries, all major archaeological research is carried out using
georadiolocation. One of the main reasons is that, in comparison with other modern
geophysical methods, the application of the georadar method makes it possible to obtain a
very high resolution information about a subsurface structure. It is known that excavations
of archaeological sites usually lead to partial destruction of the remains of ancient
architectural monuments, while remote georadar studies avoid this and provide greater
efficiency in the selection and evaluation of the most promising areas for excavation.
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As a result of scientific and applied research, the following tasks have been solved in the
thesis:

« A new methodical approach is proposed for the detection, investigation and mapping of
spatial and linear objects, which allows increasing the accuracy of geophysical surveys and
carry out two- and three-dimensional modeling of objects.

« The effective values of the dielectric permittivity () coefficients are empirically determined
and it is confirmed that the selected practical parameters allow to detect and characterize
surface and near-surface structures and objects.

« Technology and methodology for determining and refining input data for efficient field
research has been proposed;

o The effectiveness of georadar research has been evaluated to identify promising
archaeological sites based on the determination of their quantitative and qualitative
characteristics;

« Georadar survey allows refining and mapping in detail the faults and seismogenic zones,
which supports an adequate assessment of the seismic hazard and the risk of the
investigated areas.

« For the first time in Armenia, a large-scale application of georadar imaging for studying
various types of structures (objects) located at shallow depths has been carried out.

« As a result of the joint analysis of georadar research and archaeological data, more than
170 anomalous sites were identified for archaeological excavations in Armenia (historical and
cultural sites of Gegharot and Shengavit) and Egypt (the site of Pharaoh Amenhotep Il
temple).

« At the site of the temple of Pharaoh Amenhotep Il excavations were carried out and a
fragment of the shoulder of the statue of the Pharaoh Mamnon was found. Based on
georadar data, a model for the soil liquefaction was developed and an explanation was given
for the subsidence of the columns’ bases in the column hall of the temple of the Pharaoh
Amenhotep Il1.

o More than 100 anomalous sites, promising for archaeological excavations, have been
identified on the territory of historical and cultural centers of Gegharot and Shengavit.
Identified anomalous areas are confirmed by archaeological excavations.

o The suggested methodical approach and technological solutions are recommended for

detection, research and mapping of historical and cultural sites and assessment of seismic
hazard for the territories in other regions.
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