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Puc.9
ITpoTokoi 30HaAupOBaHus: CKBaxuHbI 10-12

CxkBaxuna Nel() mokasasia aHOMaJIMIO KyJIBTYPHOI'O CJIOsl ¢ HapacTaHHUEM COIPO-
TUBJIEHUs Ha r1yOuHe 45-40 cM. U pe3KUM MaJeHUEM CONPOTUBIIEHMS B Ipeama-
TEPUKOBOM ciioe Ha riryOune 40-55 cm. Bo Bpems 30HAMPOBaHUS [IPOUCXOKACHNUE
ATON aHOMAJIMH HE MOAJaBajIoch 00bsicHeHUIO. [locae cHATHA €10s TpyHTa HUKA-
KO 00BEKT B MecTe (PUKCalluM CKBaXMHBI HA IUIaHE pAacKoIa HE BBIJEIISAJICS LIBeE-
TOM TPyHTa Ha TOPU30HTAJIBHOM MOBEPXHOCTH Iocie €€ 3auucTKHU. Takum oOpa-
30M, 3Ta aHOMAJIUA HE MMEET yJIOBJIETBOPHUTEIBHOIO OOBsCHEHUA U Tenepb. [lo-
TOMY MOXHO JIOIYCTHTh, YTO 3TOT I'paHUK 30HIUPOBAHUS OTPAKAET B PEATbHO-
CTH MOIaJaHue B Kpall OJu3Iexalie ssMbl, 1 pedb MOXKET UATH 00 OIMOKE, BO3-
HUKIIEN NPU MEPEHOCE KOOPAMHAT CKBaXMHBI Ha TuiaH. CkBaxuubl Nell - 17 mo-
Ka3bIBalOT HOPMAJIbHYIO TIyOHHY 3ajieraHusi MaTEPUKOBOTO Cios Ha riryouHe 20-
25 cM. ¢ eIMHCTBEHHBIM HE3HAYNTEIbHEIM 3amnanacHueM- 10 30 cM. B ckBaxkuHe No
14, rae MOXHO cO c1abOi CTENEHbIO BEPOSITUS MPEANnosaararb HAIMYUE MOTHIIb-
HOM siMbl (CM. Puc.8, 0603HaueHO oBanbHBIM NMyHKTUPOM). [Tocneanee npeamnosno-
’KEHHE He ObLIO MPOBEPEHO: MPUPE3Ka PacKona B 3TOM HalpaBJICHUHU HE MPOU3BO-
nuiack. Takoe perieHne ObUTO MPUHATO Ha OCHOBAaHUM TOTO, YTO 30HAMPOBAHUE B
HaIpaBJIeHUH YKa3aHHBIX CKBaKUH HE BBISBWJIO MPU3HAKOB NOTpeOeHull, a BCKPHI-
THE€ HOBBIX KBaJpaTOB U CIUIOIIHOE MPOKAIbIBAHWE MPOYHOIO IPYHTA, HACHIIICH-
HOT'O W3BECTKOBBIMU BKJIIOUEHHUSIMH OBbLTO MPU3HAHO CIHUILIKOM TPYAOEMKUM IS
MaJIOYMCIIEHHOT'O Pa3BEJOYHOIO OTPAAA.
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Emé onna nenouka 3ouaupoBanuid (CkBaxkunsl Nel8-24) mnpoxonuia mo JUHUU
kBagpatoB 3 119-120 (Puc.10).
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@parMeHT 1iaHa packona- ckBakuHbl Ne 10-17

CkBaxknna Nel8 mokazana 3amajieHMe MaTEpUKOBOrO cJios A0 35 CM., 4TO OJIHO-
3HAYHO YKa3bIBAJIO HA HAJIMYHE 3]1€Ch MOTHUJILHOM SIMBI.
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[IpoTokos 30HAMPOBAHUS: CKBAKHUHBI 19-21

CkBaxunbl Nel9 u 20 manm peskue meperuObl rpaduka Ha Tiyomae 25-30 cMm., a
ckBaxxuHa Ne21 — Ha rmyOune 20-25 cM. DTO CBUIETENHCTBOBAIO B MOJb3Y BO3-
MOYKHOTO HaJln4us sIM B MecTe nuciokanuu ckBaxkud Ne 19 u 20. UaTepecHo, 4To
B ckBaxkune Ne 19 0b110 0OTMEUEHO HapacTaHUE CONPOTUBIEHUS Ha Tiyoune 10-15
CM., C majiecHueM B uHtepBae riayous 20-30 cm.
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[IpoTOKOa 30HAMPOBAHUS: CKBAXKUHBI 22-23.
[TeperuOb! rpaduka coeMHEHbl MYHKTUPHOW JTUHUEH Il CPaBHEHUS.

CpaBHeHne POTOKOIOB 30HAMPOBaHUS Ne22, 23 u 24 mocne COeAUHEHUSI TOYEK
neperuda M30JUHUEH SBHO YKa3bIBAJIO HA TO, YTO MOCIEAHSS CKBaXKMHA YKa3bIBAET
Ha HOpMaJIbHOE 3aJIeraHre MaTepHKa, a IBE MPEbIIyIIHe nonaii B sMmel (Puc. 12).

Cextop Ne 2 Obu1 mpupe3an k cektopy Nel ¢ ceBepHoit ctoponsl (Cm.Puc. ).
Oco0eHHocThIO cekTopa Ne2 ObUIO TO, YTO IUIAHUTPAPUUIECKUE OOBEKTHI C OOJb-
MM TPYJOM ONPENENISIUCh HA TOPU3OHTAIBHOM 3aUMCTKE, TaK KaK OHU HEe ObuIH
KOHTPAacTHBI 10 IBETY M COCTaBy rpyHTa. Kpome TOro, B MECTE€ pacoOKEHUs
ckBaXUHBI Ne19 MOXHO ObUIO BHJIETh MaTEPUKOBBIN CIIOW, U HUYTO HE yKa3bIBAJIO
31ech Ha Hamumuue norpedenust (CMm. Puc.l3, Ha KOTOPOM MOYHO BUIETh CTPATH-
rpaduo, MaTepUKOBBIA TPYHT CO CBETJIBIMH M3BECTKOBBHIMH BKIIIOUCHHUSIMH TOKa-
3aH CTPEJIKOM. ).

P = ﬁ.
Puc.13
Cektop 2; Ctpaturpadus B 06sactu ckBaxuHbI Nel19

JlanbHeinme pacKONKH 3/1€Ch MOKA3aJIH, YTO O] CJIOEM TUIOTHOTO MAaTEPUKOBOTO
IPyHTa C U3BECTKOBBIMU BKJIIOYEHUSIMU OBLJIO pacroyioxkeHo norpedenue Ne 29
(C™m. Puc.l n Puc.14.).
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[Torpebenne Ne29, Bun ¢ FOra;
MaTeprKOBBIi TPYHT C H3BECTKOBBIMH BKITFOUCHUSMHU
BOKPYT M ITOBEPX KOCTSIKA MOKa3aH CTPEIIKAMH.

CrnenoBarenbHO, TAJICHUE CONMPOTUBIICHUS B CkBaxkuHe Nel9 ObII0 BBI3BAHO TIO-
MaJaHueM B 3alOJIHEHUE MOTHJIBI TIOCJIE TTPOXOXKIEHHUS 30HJIOM CJIOSI MAaTEPUKOBO-
ro TPYyHTa, KOTOPBIN MepeKpbIBall MOrpedeHNe U, BUAUMO, TTONal Ha MOTHIIY HpH
KormaHuu cocennert simul. (Cm. Puc.11, Hagnucek kapannamoMm “U3Bects” Ha mosie-
BOM IIPOTOKOJIE 30HIUPOBAHUS).

Hcxons u3 Toro, 4To 00HapyKEHHOE C TTOMOIIBI0 30HAUPOBAHUS MOrPeOEHUE YXO-
JIUJIO 32 CEBEPHYIO0 OPOBKY pacKorla, a Takke ¢ y4€TOM TOro, YyTo rpadUuKu CKBa-
*uH Ne 20, 22 1 23 yka3blBaJIM HA BEPOSITHOE HATUYME 3/1€Ch MOTUIIBHBIX SIM MPH-
pe3ka packora Oblla TMpou3Be/eHa B HaubOoJiee MEPCHEKTHBHOM HAIPaBJICHUH
(Cm. Cexkrtop 3 Ha Puc.l). JlanbHelimue packonku B cektope Ne3 moaTBepauiy,
yto norpedenus Ne34, 35 u 36 Obutn OOHApYKEHBI B TE€X MECTax, IIe 3arajeHus

MaTEPUKOBOTO CJIOSl ObUTH OTMEUeHBI ckBaxxuHaMu No20, 22 u 23 COOTBETCTBEHHO
(Cwm. Puc.10).

BriBoabI

Pa3Benounoe o0OcienoBaHue MpeanoaraeMoro KypranHoro MormibHuKa [1bi-
taiiH 11 (pykoBoauTens pabor Munranés B.B.) mo3Boimio nmoaTBepauTh mpeBa-
PUTEIBHYIO HHTEPIPETAIMIO TAMSATHUKA, TIOTYYUTh JaHHBIE O BEPOSATHOM KOJIMYE-
CTBE MOTrpeOeHn, UX TOYHOM PACIIOJIOKEHUU U OPTraHU30BaTh PAaOOTHI TaK, YTOObI
MOJIYYUTh MaKCUMaJbHBIA pE3yJbTaT B paMKax MOJEBOTro ce3oHa. [lomydeHHbie
JaHHBIE OYAYyT UCIIOJIB30BAHBI JIJIS TATbHEUIITUX PACKOIIOK.
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dukcupyembie IPU JUHAMUYIECKOM 30HJIMPOBAHUU 3HAYEHUS COMPOTHUBIISIEMO-
CTH TPyHTa MMEIOT MPHUBS3KY B mpocTpaHcTBe. CliemoBaTENbHO, UX MOXHO HC-
MOJIB30BaTh JJIA CO3/IaHUs TPEXMEPHBIX M300paxeHUu 00bEMOB, CKPBITHIX COBpE-
MEHHOW JHEBHOU MOBEPXHOCTHIO.

ApTedakThl U1 KOCTHBIC OCTAaHKU B X0JI¢ 30HINPOBAHUS TTOBPEK/ICHBI HE OBLIH.
Takum 00pazoM, NTMHAMHYECKOE 30HIUPOBAHHE T'PYHTOB MOXKET HAWTH IIMPOKOE
npuMeHeHue B apxeosnoruu. [1o pesynbTaTam MCIONIb30BaHUS OMKUCAHHOTO METO/IA
U ycTpoicTBa ObUT TOJlydeH AKT BHeApeHus. B Hacrosiiee Bpemsi yCTPOHUCTBO U
METOJ1 HaXOIATCS B CTa/IUU MTaTEHTOBAHUSI.

JI7ist BBISIBJICHUS HEBUAMMBIX TJIa30M TUTAHUTPadUUYECKUX OOBEKTOB Ha 3a4H-
IICHHOW TUIONIAJM PacKoma MOTHIIbHUKA OBLIO OBl 11e1ecCO00pa3HO HCIOIb30BaATh
npUOOP-NPOYHOMEP C KOPOTKUM IIWJIOBHIHBIM HAKOHEUHUKOM TI0 METOIY
1O.A.EnbuoBa [3]. HakoHeuHHK 3TOro mpudopa, norpykaeMblii B TpyHT, IEPEIaET
yCWJIHE Ha TIPYXKUHY, CTETICHD Ae(OopMalii KOTOPOH (GUKCHPYETCS MUKPOMETPOM.
Takum 00pa3zoM MOKHO ObUTO OBI BRISIBUTH PA3HUITY B MPOYHOCTHBIX XapaKTEPH-
CTHKAaxX TPYHTA HEHAPYIICHHON CTPYKTYPhI BOKPYT MOTHII (TPYHTa €CTECTBEHHOTO
3aJIeraHusl) U HACBIMTHOTO TPYHTa (M3 3aCHIITKK MOTHIIBHOW SIMbI) U OYEPTHUTH Ipa-
HUIIBI MOTHJIBHBIX $IM, KOTOPBIC HE BBIACISIFOTCS I[BETOM. [IpHMeHEHHE TaHHOTO
crocoba 00yCIOBIEHO (PU3NYECKMMH CBOMCTBaMHM OOBEKTA MCCIENOBaHUA: OOJIb-
11asi IPOYHOCTh TPyHTa HEHAPYIIEHHOW CTPYKTYPbl OOBSICHSIETCS TEM, YTO OH TO/JI-
BEprcsl €CTECTBEHHOMY YIUIOTHEHMIO B MpeEeiax re0JIOTMYECKUX 30X (MUIITHOHBI
JIET), B TO BpeMs KaK IPYHT MOTHJIBHOW 3aCBIIIKM HAaXOJWICS B YCIOBHUSAX €CTECT-
BEHHOT'O YIUIOTHEHUS JIUIIb B MPeJieaX NCTOPUUECKOTO Mepruoaa (ThICSYH JIET).
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3AKJIFOUEHUE

Nrak, npenyoxeHHbli METOX U YCTPOMCTBO U1l AUHAMUYECKOTO 30HAUPOBA-

HUS JOKa3aju CBOIO pPabOTOCIOCOOHOCTD B YCIOBHSIX apXEOJOTHYECKUX PACKOTIOK
HEOJIMTUYECKON CTOSHKH, CPEAHEBEKOBOTO CEIUIIA U CPEIHEBEKOBOIO MOTMIIbHU-
ka. Kakoit Texuuueckuit 9 pekT MOKHO 0KUJaTh B CIydae IIUPOKOIO BHEAPEHUS
IpeaaracMoro metoaa’?
1.Nmeromuiics pazpe3 KylIbTypHOIO CJIOSI B CPAaBHEHUU C IpapUKOM 30HIUPOBA-
HUS, KOTOPBIN MOIy4YeH BOJIU3U 3TOTO pa3pesa, NaroT MH(GOPMALIUIO U OLIEHKH
cTpaturpaduu Bcero namsaTHuKa. OJJHaKO Jake €CIM B pacHoOpsLDKEHUU UCCIIEN0-
BaTeJIs HET CTpaTUrpaduuecKoi KOJIOHKH, (TO €CTh HUKAKUX PACKOTIOK U Pa3BEeI0K
Ha TaMSATHUKE HE ObLTO, TNOO TAHHBIE O HUX HE COXPAHMITUCH) PE3KUE MTePETHObI
rpauKoB 30HAUPOBAHMS MOTYT YKa3bIBaTh Ha TPAHULIBI 3aJIETAHUS CIOEB IPYHTA.
Hanpumep, nanHbie 0 TiyOMHE 3aeraius MaTepuKOBOIO CI0sl BO MHOXKECTBE TO-
YeK MOTyT OBbITh MCIOJIb30BaHbl HEMTOCPEICTBEHHO “B M0JIe” MPH IUIAHUPOBAHUU
PACKONOK: JUIsl BBISBJICHUSI U YTOUHEHUSI KOH(PUTYpaluu BajoB, PBOB, U 3amaje-
HUI MaTEPUKOBOTO CJI0s (KWJIMILIHBIX, XO3SIMCTBEHHBIX W MOTUJIBHBIX IM) U 3(-
(eKTUBHOTO IIAHUPOBaHUA packonok. KoHeuHo, 1100ast BBIIBICHHAS] aHOMAJINS
MIOBEPXHOCTH MAaTE€PUKa WIN JIMH3a B COCTaBE HACHIIHN MOT'YT ObITh OOpHCOBaHa
0oJiee TOUHO MyTEM YMEHBIICHUN UHTEPBajia MEKIY TOUKAMU UCCIIETOBAHMS
(CKBayKMHAMMU ).
2.1lermouku 30HAUPOBAHUHN U JeMIHPPOBKa MHOKECTBA UX I'paduKOB, HA KOTOPBIX
OTMEYEHbl BEJIMYMHBI CONMPOTUBICHMS JUUISI KaXI0T0 CJI0s, MOTYT JaBaTh MHGOp-
Maluio O cTpaTurpapuu U NpuOIU3UTETbHON KOHCUCTEHLIMHU TPYHTOBOM TOJIIIH,
HaIpuMep, B TEJe BaJIA.
3.Ilomy4yaemble Ipy 30HAMPOBAHUM 3HAYEHHUs CONPOTUBIIIEMOCTH TPYHTA UMEIOT
IIPUBS3KY B IpocTpaHcTBe. Clie10BaTeNbHO, UX MOKHO MCIIOJIB30BATh JUJISI KOMIIb-
IOTEPHOTO MOJEIUPOBAHUS KYJIbTYPHOTO CJIOSI IyTEM CO34aHUs TPEXMEPHBIX U30-
OpaxxeHuit 00bEMOB, CKPBITHIX COBPEMEHHON JHEBHOM MOBEPXHOCTBIO.
4.Kpome TOro, JaHHBIE O COCTaBE I'PYHTA 3EMJISIHBIX COOPYKEHUWM, ITOJTYYEHHbIC
nyTéM 30HAUPOBAHUSA, YMEHBIIAIOT IOTPELIHOCTH BBIYKMCICHUS TPYAOEMKOCTU
3eMJISTHBIX padoT, MPOU3BEAEHHBIX (opTUPHUKATOPOM; BEb ITOT MOKA3aTeNb pa3-
JIMYEH Il pa3HbIX TPYHTOB.
5. JIonOJHUTENBHBIM PE3yJIbTaTOM MPOOHBIX 30HAUPOBAHUI SIBUJIOCH BBISBICHHUE
THJIPOTEOJIOTHYECKOW OOCTaHOBKM U TIIyOMHBI 3ajieraHus TBEPABIX BKIFOUECHUN
(xkaMHs1) B OKpY>KEHHUU packomna. BolsiBIeHHbIE TakuM 00pa3oM NMPU3HAKH MOTYT
OBITh MCIIOJIL30BAHBI 11 MHCTPYMEHTAJIBHOM pa3BeIKH B LIEISIX OOHAPYKEHUS He-
M3BECTHBIX NIOKA apXEOJOrMYECKHUX MTaMITHUKOB.

besycnoBHO, mpeiaraeMslii METOJ, MCCIENOBAaHUS KYJIbTYPHOTO CIOSl U YCT-
POMCTBO JUIsl €r0 OCYILECTBIEHUSI UMEIOT CBOM OIPAHUYEHUS: HauboJiee IPKUM U3
HUX SBJISIETCS OTPAHUYEHHOCTh TNIyOMHBI MCCIENOBAaHUS UIMHOW 30HAA B OJIUH
Mmetp. [Ipennonaraercs, 4To yBeIMYEHNUE IJIMHBI 30H/1a IPUBEAET K €r0 3aTUPAHUIO
B CKBaXXHHE, U JIOOOBOE COINPOTHUBIICHHE B OOIIEM 3HAYEHUU CONPOTHUBIICHHS B
ATOM CJIy4yae ONpeAeIuTh OYJEeT CI0KHO 0€3 CEpUU OIBITOB C Pa3HBIMU I'PYHTAMH,
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JUISL KOTOPBIX MPUAETCS OMPEaeIuTh KO3PPUIMEHTH TpeHus. TeM He MeHee, yBe-
JUYeHue TIyOWMHBI 30HAMPOBAHHUS M yMEHbBIIECHUE 3aTHpPAaHUS BO3MOXKHBI depes
cHaOXeHHe TOTpy)aeMol JacTH MpuOopa KOHMYECKUM HakoHEeYHHKOM. OJHakKo,
3TO MPUBEAET K HEKOTOPOMY YTSDKEJICHHIO MOJIOTA, YTO YBEIHUYUT TPYA03aTpaThl
M0 WCIIOJIb30BaHUIO MPUOOPA U CKAXETCS Ha €ro MOPTaTUBHOCTH. OHAKO, UCITBI-
TaHUs IPUOOPA MPOU3BOAUINCH HAMU B YCIOBHUSX apX€0JIOrMUYE€CKON IKCIIETULNH,
B KOTOPOH HE ObUIO “JHUIIHUX JIOAEH’, U TPYyAOEMKOCTh HAIIUX SKCIIEPUMEHTOB
Obuta BHEIUIaHOBOW. ClEIyrOIMM HEIOCTATKOM HaM BUAMTCSA TPYIHOCTh (UKCa-
UM TOYHOTO KOJIMYECTBA yJIapoB, TpEOyeMBIX UIsl 3arilyOJeHUs] HA yCTaHOBJICH-
HYI0 BeM4YMHY 5 cM. OHAKO, 3TOT HEJOCTATOK, KaK U TOT YTO OBbLJI OTMEUYEH BBI-
1Ie, Ha Hall B3IJISII MOXKHO MPEOJI0JIETh, €CIIM C MPUOOPOM CTaHET paboTaTh CIie-
IUAJIBHO BBIJCJICHHBIH U 00YYEeHHBIN MEePCOHAN U3 YHCIIa apXeoJIoroB (BO3MOXHO,
CTYJICHTOB), HIMEIOIIIUX HEKOTOPBII OMBIT MOJIEBBIX UCCIIETIOBAHHM.

Hamm 3aTpathl Ha U3rOTOBIEHUE OMBITHOTO O0pa3iia yIapHOro 30H/1a COCTaBH-
71 TpucTta pyOsieil. 3HauuT, TAKUe yCTPOIMCTBA MOTYT OBITH NMPOU3BOAUMBI B Mac-
COBOM KOJIMYECTBE, UX MOXKET UMETh Kax/Ias apXeoJIOTHndecKasi IKCIe UL

Bcé ckazaHHOE TO3BOJISIET HANEATHCS, YTO TUHAMUYECKOE 30HIMPOBAHUE BOW-
AET B apCeHAJl COBPEMEHHOI'O apXeoJiora U MO3BOJIUT eMy padoTaTh Oosiee 3pdek-
TUBHO.

ABTOpbl OyAyT paabl MNOJIYYUTb YWUTATEIIbCKME OTKIMKHA IO  aJpecy
alexeika@udm.net u mocTaparOTCs OTBETUTH HA KaXKI0€ TUCHMO.
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METHOD OF DYNAMIC STACK PROBE IN COURSE
OF ARCHAEOLOGICAL EXCAVATIONS

Description of the situation

At present time archaeologists study ground throughout excavation area by ap-
plying to great variety of geophysical techniques (Zhurbin, 2004). They reveal a lot
of physical properties of encountered ground (i.e. electric conductivity, density,
etc.) which allows to detect large-sized artifacts or remnants of different facilities
(ramparts, dwelling or household constructions, etc.) which do not exhibit any
traces on the day-light surface. Meantime, such geophysical techniques require ap-
plication of expensive equipment. The equipment in its turn demands electric
power which may be not available at field excavations. Finally, geophysical tech-
niques implicate high expenses and labor-consumption which are significantly lim-
iting their efficiency.

Studies of ground by means of probing rod are much cheaper and easier. What
is more, in some cases this method is able to detect heterogeneity of the ground
mass which may indicate remnants of ancient constructions. The mentioned tech-
nique may determine approximate location of household caves - it is generally ac-
cepted that material filling the cave is softer than the cave’s bottom (Avdustin,
1980, pages 86, 99 and 117). Although, such method possesses one significant
drawback: the researcher estimates density of cultural layer depending on resis-
tance of the rod’s penetration. Such estimation is based upon his personal sensa-
tions — i.e. he operates with criteria “more hard” or “less hard”. Rough gradation of
the encountered properties is quite possible, but it is rather subjective since no nu-
meric values referred to the depth of the rod’s penetration get registered in course
of such job. It implies impossibility to obtain any formal result which is absolutely
necessary for elaboration of data-base revealing properties of the studied area. The
mentioned criteria “more hard” or “less hard” are really important for an archeolo-

gist, but this information doesn’t give answer to the questions: “At what depth the
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ground becomes harder?” and “How much harder the discussed layer of the ground
1s?” Another drawback of this method is that depth of penetration is limited by
physical abilities of the researcher. Despite all drawbacks, application of probing
rod (as a kind of cheap and simple tool) may serve as a prototype of the method
which is described below.

Abundance of drawbacks related to the existing techniques requires elaboration
of a simple and reliable method how numeric values of ground properties can be
acquired and processed.

Obviously, properties of various grounds are very important to modern builders
who pay great attention to the density of grounds, collapse resistance, etc (Standard
GOST 19912-81). Although contemporary builders need such information for so-
lution of their specific problems. For instance, before driving piles or placing
foundation they may study properties of underling ground even at 20 meters depth.
No archeological excavations are usually implemented so deeply. Besides that,
builders need to predict behavior of the ground suffering from great pressure of
contemporary constructions. Such values are incomparable to the pressures charac-
teristic to medieval hand-made ramparts or wooden facilities. Each archeologist
would surely pay attention to even 5-10 cm. inclusion of alien ground being con-
fined to rampart’s body. Compared to him, the methods are in usage of contempo-
rary builders would not even notice this thin layer since its influence upon proper-

ties of the total mass of ground is almost worthless.

How the proposed method works

Correlation between the resistance of ground to rod’s penetration (i.e. ground’s
density) and its composition allows to probe the cultural layer by applying to a
simple and cheap non-expensive and non-distructive method. The essence of this
method is as follows: A prospecting shaft within the area selected for excavations
should be dug. The shaft shall exhibit cross-section of local ground (sequence of
layers composing the area of our study) till so-called “sterile” layer of the native

soil (i.e. that one which was never penetrated by constructors). After that we com-
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mence introducing the rod into ground pretty closely to the shaft’s edge. This job
should be done by special appliance possessing sliding hammer whose each strike
is implemented with the same strength and from the same height. Quantity of
strikes required to penetrate the rod for each 5 cm. interval of the depth should be
counted and registered in record-table. This information allows to draw a diagram
showing resistance of ground to rod’s penetration in different intervals of the
cross-section (Figure 1). Should the mentioned diagram possess a proper scale, the
researcher is able to monitor alteration of ground’s density throughout the cross-
section and also simultaneously consider composition of each interval of the pros-

pecting shaft.
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Diagram showing results of ground’s study by introduction of the rod
Numeric values of abscissa axis mean strikes of hammer.
Y -axis corresponds to the reached depth (equal 5 cm. intervals of cross-
section.)
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Example shown on Figure # 1 reveals the following composition of the encoun-
tered ground:

e From surface to 15 cm — friable shifting ground (for example: sandy soil);

e From 15 to 35 cm — mass of solid ground (for example: clay);

e From 35 to bottom — again shifting ground (for example: black earth).
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Numeric values obtained during the piloting study can serve as a certain standard
attributed to different types of grounds, so it can reveal composition of mass en-
countered in course of further excavations in adjoining area.

Figure # 2 brings us to the conclusion that each dogleg of diagram shows results of
the ground’s study is corresponding to alteration of its composition. In other
words, dramatic increase of material’s density is characteristic to formations com-
posed clay or native soil, while slump in resistance is registered as soon as the rod

reaches a horizon built by sand or humus .
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Interpretation of obtained numeric values revealing a moat and rampart

Fig. 2.

(Rampart’s body is filled with sand while its slopes are covered with

more hard material).

For practical implementation of the above-described method a portable appliance

purposed for dynamic sounding of ground has been designed and elaborated.

Probe effect
In season of 2005 the above-described method of traveling probe as well as the

appliance were successfully tested in course of field studies implemented in the
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Perm Region (Russian Federation) by members of archeological expedition of
Perm State Pedagogical University (headed by Prof. Andrew Belavin). A variety of
objects of quite different ages were studied by applying to this technique. The ex-
pedition obtained the following results:

1. Inspection of the river bank terrace adjoining to the Chaskinskoye Lake VI
which presents a Neolithic settlement site (headed by Dr. Eugenia Ly-
chagina) revealed the following: In 20 meters out of the terrace’s territory
the ground presents an interlaying of two differently dense grounds. It al-
lowed to make a grounded conclusion that real boundaries of the discussed
object have to be extended so the most promising areas for future excava-
tions were selected.

2. Studies in the medieval settlement Zapolesye of the Rodanovskaya Culture
(headed by Dr. Natalya Krylasova) detected an interlaying structure charac-
teristic to household caves. Additional works discovered new household
caves which were still unknown. Based upon this information the inhabited
area of this settlement was determined more precisely so the territory of ex-
cavations was enlarged. It allowed to discover new sites of dwelling con-
structions. As a result, labor consumption and expense for excavation activi-
ties were significantly reduced.

3. Prospecting studies of the contemplated burial ground Pyshtain (headed by
Vitaly Mingalev) proved the assumed interpretation of this object. Also, it
revealed quantity of graves as well as their exact distribution throughout the
discussed object. Next Summer this information will be used in course of

excavations.

Conclusion
In all cases the numeric values obtained by means of the described technique
possess particular coordinates which were properly registered. It means that the

acquired data allow to elaborate 3D models of archeological objects still being
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buried by mass of ground. That is why the proposed method can be widely used
in contemporary archeological researches. At present time the described device
and the method itself are under procedure of patenting in the Russian Federa-

tion
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