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1. 352/1*86

$] HUHGHWLOHJ EiQ\iV]DW lazApEDD V | ©GHAND Il HESHOMD @
MHOHQW VHEEp YiOW D PpO\pStWpVL W.D OHDOM HF KL
FHPHQW NRKWIDWN ~Wt]pStWpV VWE« pV D MiUX
N JHWPHFKDQLNDL PXQNiNQiO (KKH] D KDJ\RPiC
NDURWIi]V Py-GWMURSERQ@WRN DODSMiQ NHOOHWW D ¢
PPpUQ|NJHROYJLDL pUWpPNHOpPVpKH] $] 29M RO DWC
2).)9 D] RUV]iJ OHJV]pOHVHEE SRBLHDWIQWPJ& R
NXWDWy LQWp]PpQ\H YROW DKROUHNNOW @V VRHFY
Q\HUVDQ\DIJNXWDWMRKQISYRL+IJWiPRIDWRWWViJD [
I|lOGWXGRPIiQ\L PpPUQ|N|N V]DNHPEHUHN pNHE N HW
WHUHPWHWWHN D NDURWIi]V SURILO E Oty pVpKH]
HUHGPPQ\HN MHOHQW VHQ FV|NNHQW HWUaHXE, D EiQ\
N|OWVpJHNHMLYNWBOH]PWIL LG HOK~]yGiVRNDW

$] ~M HUHGPpPQ\HNU O DQQDNLGHMpQ H DMGi¥ R § VKHE
PHJ VIDNODSRNEDQ ,0\HQ WDQXOPiQNR® By @SitdO W
EiQ\DPpUQ|N|NHW V]ROJiOYD $ QRYH®EHUpU
VSHFLILNXV UHQGH]YpQ\UH IHONpPUW Rp WNQPNE M RQW.
iEUIN PHJPHQWpPVpUH YiOODONR]JRWW 6]HUD H]]H
UHQGH]YPQ\ WXGRPIiQ\W|UWpPQHWL YLVV]DWHNLQW

potas LR 28 N N —~ "L N

9LVRQWDL )R\DYHBMPEYP]N\ 3



2. %(9(=(7e6

$ N]HWUpWHJIHN ILILNDL WXODMGRQFRDJID+ QIR NPHEYDQ
KiURP LQIRUPIiIFLY IRUUIV iOO UHQGHONH]pVeQNUH

X 1~UiV WHFKQROyYJLDL DGDWRN
x DN ]HWPLQWDDQ\DJ pV
x D I~UyO\XN N JHWIDOD

$ NDURSWRJUDP KHO\pW pV MHOHQW VpbrW pSt)
|HO G RO JR]1Mi EiE QiRfa.
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Az UB. iIEUIQN+OIHMWpVL FpO~ I~UiV WHFKQROYJLD
NLpStWpVHQNpPQWL PDIJNLKR]DWDRP Gi¥ KD\XDNG |¥N \
LVIDSYHV]WHVpJ Yt]KR]]JilRO\iV VWE IRO\DPDWRYV

$ KDJ\RPiIiQ\RV  WDODMPHFKDQLNDL PpUQ|NJI
|~UiVIHOGRWDINR]DVN JHWPLQWD DQ\DJRW KDV]QRVtW
JHRPpPUQ|NL IHOGROJR]iV V]iPiUD

A O\XNIDO LOO D P|J|WWH OHY HUW M GilNtDWBOWID'B R \
PpUp\oedfidkal AiWYLOiJtWiVVDO  YpJHIKHW $ V]y
jelent, mivel az 19200V pYHNEHQ D] HOV HOHNWURPRYV PpUp
I~-UyVRNDW UpSiUD HPOpNH]WHWWH

s OIHMWpVHN QDJ\PpUHW& PXQNDJ|GU|N ]'PpUQ]|N
V]*NVpJHV I|/OGWDQL IHOpStWpV AQLNHHOHAWEOHDV
WDSDV]WDODWRNNDO NLHJpV]tWYH LAOSBIO®%HW N P
RV PDJNLKR]DWDIED HVHADNQWV 1Q &V pJIHCGmENBN D NL
KiQ\DGD LVPHUKHW IHO PLYHO D I~-UyPDJ KLiQ\ QT

Az 1970-eV pYHNLJ DONDOPD]RWW NLpU¥W pNWGOEKDWRU
NDURWIi]VRV [VV]IHGROJR]iVL] MXWRWW H\y UEKBR O.
HUHGPp Q\$INIHIWQ\VpY D OHKHW VpJ HQQpO W|EE

$ I~UiVRN PpUQ|NJHROYJLDL NLpUWpPNWOpPMIpMIED
egy olyan PpUQ|NJHRONBEKRROpWHDINVRULJ DPHO\ OLWR
KHO\HWW D N JHWiO O pNRHQV H Ry ENHIHVON pWR.OS U R E C
RNRMNHPpPQ\SDGBRNDIW\DJpSpV]HWL VW DWHBHW BAWi \PL
adatokat WDUWDOPD] $] ~M PyQUDHUWW ODIGROJR]WXN 1
1976-WyO DONDOPD]WXN N+O|QIpOH PpUQ|INJHROYJLD]

$ | EE NDURWIi]V PyGV]H @ keshniai Nilapki PHHY DNO i O KD Wy
SHWK *IiERU 9DVV 3pWHU MiskoRil Egyeteb @EeafifikaiM D L
7DQV]pN

http://www.geofizika.uni-miskolc.hu/Oktatok/vass/Geofllyfmegof.pdf

(UU O DG U|YLG WIMHBRNWDWIVW D

a) Elektromos VIHOYp QS HNpgWWEH YH]HWHWW iUDP H
WHUPpV]J]HWHYV |1|OGL iUDPRNDW PpULN (KK&
FVIYHIHWOHQ I~UyO\XN V]*NVpJHV

b) 5DGLROYJLDL VHWM PO pNVIIVW AW HWVpIHVHQ N
UDGLRDNW PV Xalqg@iszAV]iuUD]” FV|YH]HWW I
is YpJH]JKHW tJ\ WDODMPHFEKDQLNiIKR] NLWH

) $NXV]WLNXV VIHDYP@HIMWHGpVL VHEHVVpJIH)
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http://www.geofizika.uni-miskolc.hu/Oktatok/vass/Geof11_melyf_geof.pdf

d *HRPHWULNXV PEOMIJAWMIHRYpQ\H]pVVHO D
YiOWR]iVIiW IHUG@HRpOPHEP V V-HIY O]\ N D W H V
YHWaSHRW~W LUiQ\~ YIiOWR]iViW PpULN

$ NDURWI]V PpUpV W|EEOHW HO Q\HL D WRMWDY|
WDODMPHFKDQLNDL I~UiVIHOGROJR]iVVDO V]HPEHQ

1. FolyamatosLQIRUPiIiFLYW DG

2. $ I~UiVL Viehe®Np|GIWDQ\DJiUyO WiMpNR]JWDW

3. A,Q VINWMX*OPpPQ\HNHW YL]VJiO

4. -yYDIGYHVHEE V]XE Méthelymint K teEepDE RUDW Yy UL X
DQ\DJIHOGKROJR]iV

5. $ PpUpV BUHGWP NPNVHHW OHIH@YpWHO XWiQ WH
|I~-UYyEHUHQGH]pVQpPpO WHUHSHQ OPWKIBIWY]LtJ\ K
ODERUDWYULXPL N JHWPLQ VtIW HUHGPpPQ\HNF

6. SpWHIIHOEFRSHWWHHEBHQW VHQ RMidkiestINgGBE&MD LC
N JHWIHOLVPHUpV SRQWRVVIiIJiIW

7. $ 1~UiVVD Cegydd \WWHN| N N HOe WaHve is mutatja
iWODJROYD DIRN SDUDPpWHUHLW

Az UVATERV ill. METROBER meJEt]iVIEyO D] 2UV]iJRV )|OGWD
)~Uy 9i0O0ODODW -2).)N|]|WW YpJH]WH D] pS+O EXG
YRQDODN WHUYH]pVpW PHJHO ] PpUQ|NJR&WDYINID L
I~UiVRNI®® QVEyE]®\PpJ-banisN|JUHP &N | G-|AWWP Bl WA y

'XQD DODWWL AW Y pIY HD\ODV\WY @/p P Ld&yald, 126 ezkp N WD W y

I~UiV PpO\tWpVpW pV IHOGROJRI]IVIW YpHWPQpNS$ H
I~UiIVRNEDNHEGHWL KLWHWKDHORWIGY VRN p)WH R £V W
V]pQip®L @ NXWDWiV Rak @Y HYHMIQH NH]WM PpUQ|NJH
NLPpUWpPNHOpPVL PyGV]JHUW isEiU HQQHN YROWDN HOC

3. ,3$5, 3el'E.
3.1..DURWi]V PpUpVHN MHOHQW VpJH D OHWUy DOD

1pKiQ\ SpOGIW PXWDWXQN EH D] 2).)9 NDWBRBWIi]V V
WDODMPHFKDQLNDL ODERUDWYULXP BUHS Fh QW BilO B
FVDN DNNRU KR]KDW HJ]DWMNO DHNUMHSHPIOWN DKLD PR Q
NDURWI]V V]HOYMQUVDMDOMMPHFKDQLNXY JHROYJ
HI\eWWP&N|GpVpYHO



3.1.1.. [HWIL]JLNDL pUWpPNHOPpPVHN

A2 iEUID I~UiVL UpWHJVRU PHOOHWWL HOV NpW J|U
neutronJ DPPD WRYIBRELDWEDQ]iVL VIHOYpQ\ NDSFVR(
[iIWKDWy KRJIQWHQ]JLWIVYiOWR]iVW N|YHWL D Wp
6]HPEHW&Q D] NDURWJ)D|UEH V&U&EE N JHWW|P]|
mutat, PLQW D] iWRPQWL PIDYDUWDODQ PLQWDYpWH
WpUIRJDWV~0O\ HORV]OiV 30n®N~V]{MOYPQDD MW WQL
W|P|UVpJ& V]LQW MHO|OKHW NL D] iEUIQRW]HNH
HUHGPpQ\E G\FVIDINDNWELN D pV D MHO&
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iIEUD $ NDURWI ]V JJUEpN N JHWIL]JLNDL pUWH

“HOPDJ\DUIWHWPpV]IHWHX WPURRWIOWAND-ONLPXWDWRWW J\H
OD]D WXILJBpQ BRRWN]VDO NLPXWDWRWW W|P|UHEE N|JE
1,2 m: neutrond DPPD FV~FV W|P|UHEE N JHW
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$ MREEROGDOL NpW J|UJD PDPY XX iWHV P PAWR WAE VD N E
D PLNUR HOHNWURPRV HOCEHYD OLOW VHGIOMIBQH] H
HOOHQiOOiIV~ pV PDJDV UDGLRDNWtY WXWNX]RALy DK
H]W OD]D YXONDQRJpPQ N|JEHWHOHS NMHG/MGEEN NH O
Q\tUy V]LOIVIEQIWHW MHOHQW DPLW D WHUHSL N
IHOLVPHUQL D] HI\pPENPQW LV WXILJpQWpQDI EBQ «
EJ\NDURWIi]V PpUp\D KED@DBPHEKDQLNDL pUWpPNHO
PDUDGW YROQD H] D J\HQJH ]yQD

A IEUDQN | YHWNH] NUH KtYMXN IHO D ILJ\HOPHW

1. $ WHUPpPV]HWHV WpUIRIJDWV~0\ V]JHOYpQ\ KHO
neutronJDPPD VIJHOYPQQ\HO $ IHO WO W ppD W] DQW )
N JHW OMiIKQEUDNFLYMiQDN YiOWR]iVD RNR]KDWN
DOiWiPDV]WMD KRJ\ D WXILJpQ DJ\DBIJDNRQ]IHO
HOWpUpV DKRO D WHUPpV]HWHV JDPPQW @WVHQ
DOVy UpWHJEHQ 7HKiW D PiU HPOtWHMWRWWL]
PLOQWiN WHOMHV N JHWWDQL NpPLDL HOHP]pVp

2. 1DJ\WV]HU& pV pStWpVWHFKQROYJL DLV HOPYHRAQ W
IHOERQWYNpPSHVVpJH D] DOWYPPVODNDYERQ/ HOKE

PXWDWKDWy NL A% MHOHN (]JHNHW D ULWNL
PVIOHOKHWWpPN 'H RWW LV DKRO IH@®@3atpaW HOH]
PLQWDYpWHO- FV~FFVBUH® HOWpU D WHUPpPV]HW

FV~-FVWyO DPL D PLQWD PpO\VpJ PHIJKDWIiUR]iV

3. )LJ\HOHPUH PpOWy PpJ D - HP O N [ €00 V FPL
PUWHOPH]KHW VpJH A$ MHO& OLYHO H]]JHO D
JDPPD FW-FYQNOH[LY MHOHQWNH]LN H]W D] ADE
rRVV]XO RV]WiO\R}IRWRRNDDND tWHIDKHWMeN  C
PStWpVWHFKQROYJLDLODJ H] D VILQW MHOHQW

A3 iEWID WpUIRJDWV~QOW\NVOHIYABY H\D BRMR@D WiW P
NLHJIJpV]tWYH HJ\ NRUUBDIHFLWWI®LD JQ\RPREBEL0iUGV
NDURWIi]JVIJ|[UEpNHQ IHOW&Q HQ OiWV]E NV HaDM PpO\V
QDJ\V]LOiIUGViJ~ N|MHOMWHOMSOOYMY HEE Qed PpO\V
W|UWpPpQW P LHIWDD LQWRIER 0L VUMW WW ™ D WDODMPHFKI
V]iPiUuD
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iEUD $ NDURWIi]V pV N JHWIL]LNDL SDUDPpWH
VIHOYpPQ\EHQ

"HOPDJ\DWi]BWLUIiQ\~ Q\RRYWDORMENJYDO NLPXWDWRWW

N|JEHWHOHBWOMNOHNPH]HY VIHUNH]HW& DJ\DJ 7XILIpQ
.HPpQ\ PiUJD

EOWDOIQRV JHRWHFKQ@®rSIM. PYHE@S\R QWEW® D] LV N
PUWPNHOEKBMWIDMWD D I~UyO\XN iWPpU YiOWR]
E VpJV]H@ApBV]HOYPQY $ E VpJV]HOYpQUEAUQpNH
PXWDWXQN SpOGiW $ I~UiV IHOV NDERGYVRW HDOW
VDUXMD DODWW PLQGHQNRU M HYDHHNMAE®pHFIUN GAXNH
|EOtW iUDP pV DEWPSUW]iPHMLPLDWW $ODWWD D
NHPpQ\ DJ\DIWBBOWWHOMHY O\XNiWPpU Q|YHNHG
W|UHGH]JHWW\MVPRH RKPJJPDGLG V]DNL |NOJGIW||WW pGDHH\
YHUWLNIOLV H[SDQV Gy MiEyIDE {HRIMNG 3



(J\HGL N |JHWPLQWINRQ H] DOLJKD LV RHNEDKWM HIDPC
IWPpU FV|N NkbQgkVRIO\y WARIGY iagyag duzzad/hajlamokozza.

$ KRPRNRN N|]|[WWL N|W|WW N JHW HEHN G N HO 00 & EK
PpUWpPN& W|UHGH]JHWWVpJHNUH XWDOQDN OLQGH
N JHWV]JHOYpPQ\QHN (JHN IHO QHP LVPHUpPVH PpO\p¢

= _ / '
(m) — %]I | _—Fldrds technoldgiai gndvekeddés
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<««— TOredezett
n
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iEUD % VpJV]HOYpQ\ pUWpPNHOPpPVH
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eStWpVWHFKQROYJLDL V]HPSRQWEYO L.IDHQ RWHNOH !
iOOpNRQ\ViJ~ W|UW ]yQiN KRPRN |VV]QHWHNQRBE
NLPXWDWiVD D W|PE FV~V]iVW HO LGP SHRNWHIYE Vit
KRPRJpQ N JHWDQ\DJRQ EHO+OL NHPpQ\WpJIHYiOWR]i

$ODJ~W WHUYH]pVPW HO NpV]tW PpUWRINIIRROy Y HDN
NpW WHUsOHWHQ Q\~-MWDQDN VHJtWVpJHW

x DI1|OGWDQL UpWHJVRU SRQWRVtWIVIEDQ

x DN ]JHWDQ\DJ pStWpVWHFKQROYJLDL pUWHOPH]

$] DOiBEINRQNUpPW SpO GiN BudapBsimHDMUGQIN FEMED O

312.$ 1|lOGWDQL UpWHJVRU SRQWRVtWiVD

$] DODJ~W pStWpVW HO NpV]tW YLVHROQXPDE I3 DJIV\
KHO\W]tQL UpWHJWHRY IGHIVIiEHVHMHEIpVHNRU J\RUVD
8J\DQDNNRU D ODERUDWYULXPL HUHGPpQWN FVD
NXWDWiVL [i]JLV EHIHMH]pVH XWURWUEHYOIQBIN BD
IRO\DPDWRYV IL]JLNDL SD UD¥RW Edy§l N H-QJ iV HOI H]H W

(]JpUW LJHQ IRQWRY DQQDN [|{OGWDAL RRYROF IHEKDHA
ELUWRNIEDQ OHKHW D I~UiVRN WHOH®StWpNR] W (A
|I~UiVRNDW D OHJPHJIHOHO EE KHO\UH WEOBI StWHQ

'LyVJAOWUWR@ ERWY 6]ODEYP]N\ 3
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Geo 81/1-1

IEUD *HROyYJLDL IRUPiIFLYN WDIRNH®iVD HJ\H)
-HOPDJ\DYJiHDMWHNWURPRV HOOHQIiOOiV VIHOYpPQ\ % WHUP
& PHV]HV N|]JEHWHOHS+OpVHN D PpV]V]HJIpQ\ 7DUGL $J\DJ

I: 7DUGL $J\DJ IRUBMELYI\DJ iWPHQHWL. MW BNDOQLD$J\DJ IRUPI|
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$ PpUpVL SURJUDPEYO NLHPHOW NpW J|UBH QHP
WHFKQLNDL WXODMGRQViJ~ I|[OGWDRLPX@IRW RiF LD
iWPHQHWL JyQiLW LV H]HN YL]XiOLVDQEQHWNRWD® L
MHO]L D I~UyPDJRQ FVDN UpV]EHQ OiWKDWYy PHV]H\

$ NDURWI]\VEPJFRUP\RY JHROYJLDUpPRUPHMLYNEDE N JHW
NpSHVVpJpUH OiWKIBUWX@QN SpOGiW D
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A40mYDVWDJ IHOV ROLJRFpQ NRU~ YHWLD VIUyYNWPDV]
OHtUiVQiO HJ\HWOHQ KRPRJpQ UpWHJHNIBHN KRPFR
NpQW YHWW WDODMPHFKDQLNDL PLQWIINQ YL]
VIHPUHYpWHOH]pV VRO Np@WEWRWINi®D®RN DODSM
VIDNDV]iQUDIWROW NLMHO|OKHW $ NDURWiI]V pUW
KRPRJPQQHN OiWV]y HUHWHIHIQ OHK AR | H O E R
N JHWIpOHVpJHN DJ\DJ KRPRNRYV DJ\DN L HR MIDIKRHAVK
W|EE PLQW -WHRPDWHKWHMVL FV~FV DPHO\HN D
NJUQ\HJHWHNEHQ DROVDH OW piSI Mp WQHOWP R NL QW KB G\

1DJ\REE YROXPHQ& NXWDWiVQiO PiU |IHOGR®YR]K
IRUPiIFLYN NDURWIi]V SDWDPY®BYIHWWR VNEWDWW R N
IHOGROJR]IVXQN HUHGPpEMHL (EWHRWYRVDOiVJI|UE
MHOOHP] pUWPpPNHEW WiE]®Hi]RENOEIDOVHKNI MO iV HORV]C
JJUEH FVRSRUWMD D NRU V]HULQW HRWPPVF XYW DQDWN
WDUWDOPD]]D (JHN Q\RPyV]LOiUGViJL iWOLRIMUWOPI
VRUUHQGMpPQHN $ 7DUGL $J\DJp DODFVREX\GIDL .LV
0iUJip D OHJPDJDVDEE 9LV]RQW D] HORWOLYWM | N ER
ILJV\JHOPHW D V]LOiUGW BpWDWHWWRPiQ\RN iWIH
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@
IEUD *HROyJLDL IRUPIFLYN HOHNWURPRYV H(
"HOPDJ\DSiNRRUGLQIWAN MOIIOMYWRIFBY HORRQLYQIV
JRUPIFLYN UpWHJ|%X/®MHWGiNJID .LVEHOOL $J\DJ 7
YJHOV ROLJRFpQ-RRRRAQ KRBAMY /IDMWD OpV]N 6]D
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V] WiRNDMWRWIi]V SHHUPWPOMWHIYUEPN MHOOHP

— , (OHNWURPRYV H THUPpPpV]HW
2 JRUPIFLY (ohmm) UDGLRDNWLY
g neve kora N|]pS| min. | max. | N|]p{ min. | max.
1. | OpV]N Szarmata 40-50 - - 4
/IDMWD Op)Y)HOV EiIq 50-70 20 100 | 3,54 3 5
.DYLFVRYV
homok $0OVy PLR 15-25 5 35 5-7 2 8
Pectunculuszos |y 5y Ro| 1020 | 4 | 30 | 46 | 3 | 9
homok
. . +|l - 11pSV i i
Kiscelli Agyag ROLJRFDp! 8-10 3 15 6-8 4 18
Tardi Agyag $OVy ROL 3-4 15 10 11-14 5 20
%XGDL 0iy )HOV HR| 10-18 2 40 4-7 3 12

$ .LVFHOOL $J\DJ pV %XGDL 0iUJD MHOHQW V siiyPpQ\VpJ
HOOHQIOOIV pUWpPpNHW D SyuXvyYt] PDJDVDEE VyWDUWDOPD

$ LVFHOOL $J\DJEDQ SpOGiXO NE D 7MH@GQ\I$VpDE
iWODJiQiO NLVHEE HOOHQiOOiV~ Ni|pEWHDOHBDBG R pVE
ellenio0OiV J\ADNRULViIJRN IHOV JEUIMIiQ OiWRBRN KR
iOWDOIEDQ NLVVp DJ\DJRVDEEDN pVERDQOW]Q LOID M
PLQW D W Os*N QHKH]HQ HOYiODV]WKDW)EEROVY

MHOOHP]pVHNHW DOiWiPDV]WMiN D WHUPIpB]JHWHYV
iEY.D

$ VWDWLV]WLNXV IHOGROJR]i\GEN EDQWRKWPIEE p QN p
YRQDWNR]yDBQGGDWD iOOW UHQGHONH]pV-QNUH OL
IVV]JOHWU O HQQpO MyYDO NHYHRHEPE B LyG& DWW
WDUWRPiIQ\W MHO|OW+QN $ WDUWRPiIQ\ N|]pSpUV
N|]JpSpUWpPNpQpPO YDODP{ YNOPNIVWEEEH®EHPPO®PHW
VXJiU]iV pUWpN& DPL |VV]KDQJEDQLYPKJDYJDHOOD VM
hog\ D /DMWD PpV]N SPRBRRNMN KRRRDNUPDWD PpV]N|
DJ\DJ UpWHJHN NtVpULN
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20 LuRp)

20 /A\)&'ﬁ'[llﬁ/ﬁj
IEUD *HROyJLDL IRUPIFLYN WHUPPV]HWHYV UL
-HOPDJ\DUINRRRUGLQiIWIN MHOHQWpPVHL $ WHUPpPV]HWHYV

% J\DNRWRWAIFLYN UpWHJ|%X®MHWGHiNJD .LVFHOOL $.
7DUGL DJ\DJ JHOV R OPIRAAP® KKFARPARN $OVy
/IDMWD O0pV]N 6]DUPDWD PpV]N

3.13.$ N JHWDQ\DJ pStWpVWHFKQROYJLDL pUWHO

5HQGNtY O IRQWRV JHRWHFKQLNDL LG&NEUPPRHLYW
VIHOYpQ\HNE O (JHN pUWpPNHOpPVpQpORILAIJOHE®HW E@
NHPpQ\' N JHWHNEHQ D O\XN iWPpU YiGWRYIHWWIR ]
pV O\XN|EOtWpV LV DODNtWMD , ODbHX NNDJIH WK IN\ERINQQ
YH]pUFV VDUX DODWWL QDJ\PpUHW& NDYHWQ@D PLQ
VIHUV]iIiP EHpStWpVHN pV D] |EOtWpVNVD B X DGOV
PiVLN AKDPLV MHO" D OiWV]yODJRV |IWWMQILIRVp 8 OX
DFpOFV HOYpJ] GpVH RNR] $ N«O|QIlpO®HWI]HWHp D\
NIJ]YHWNH] IiEUINRQ OiIWKDWXQN SpOGIiNDOWJDDEXC
I~UiVDLEYO
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A9/A pYUB. i EUINRMPXWDWRWW I~UiVRN KDUPDGNRU-~ |
VIHPSRQWEYO KDW N+O|QIpOH UyPDL WMWPRH¥HWW]
NLMHO|OQL (JHN HO UHMHO]pVH N<OMWpQH pStWp"
ELJWRQViJ IRNR]iVIW N|OWVpJ PHIW MMDE]WI\FEW W
sarualatikt HUQiVRGiV $,, OD]D PiUJD UpWHJ DPHO\
N JHW OHSXV]WXOiVW W HKHBW HQWMpH\HjED A S INQY L
HOOHQIOOiIV VIHOYpQ\ VIJHULQW LV KRPRXQQ/iW JHV
NLW&Q HQ PXWDWHMBY UR QHYWQAMRQFV|NNHQpPVH LV
PiIVRGODJRV SRUR]|WWIWYWBORPRIPIHNHGpVH RNR]]
FVHNpPO\HEE PpUWpPN& NDYHUQiIVRGiIVRN OIDRRRpUW
VIDNDV]RNDW MHOH]QHN 9pNRQ\ IRONYW KR P RINKMN W
D ,9 MHO& V]DNDV]RN .«O|Q pStWpV N|]JERNQRQYHYV
UpWHJYiIiOWDNR]iVL KHO\ ,WW D NHPp@WUHKRPRNN
N|JEHWHOHS+*OpVHQ N|QQ\HQ PHJLEREXOOKG Wi JL N\HQ
lyQbD

A9/B iEU ieyfddtoBabbals- P N|]|[WWL KRPRNUpWHJ YLV]RQ

IRONYWXODMG RQWD UiR\W N &k J® 0 DIOF\ | HO LyekialU KHW
VWDELOLWIiV

$ I~UyO\XNIDO LJpQ\tIM Dp WBHIYOHR QOVIREEVI +UiVEDQ M
NLDODNXO tJ\ D N JHWiOOpNRQ\ViJOyG\@ Py VISN L\
iEUIEQy 200mHV I~UiV IHOV MREEDQ AiWMiUW V]DND
VIHOYpPQ\EHQ D PLQWD OHtUIVQiO IHOLRFHAEW J\}
NDYHUQiVRGRWW tJ\ J\HQJH ]JyQiQDN PLQ VtWKHW

9L]VJIiODWDLQN D NDURWiI]V pV N JHWIL]QNOQLWIONI D
$] |VV]HI*JJpVHN WLV]WIi]iViKR] NDURWI{]VJNDEH DO
PLQWDYpWHOH]pVUH YDQ V]+NVpJ DNIRURMALD WUN p
ELJWRV PpO\VpJL HJ\H]pVpKH] $] HOID ®OKHE W LW

PHIKDWiUR]JRWW PLQWD P-pOA\® p HNW pQUKKH Q\Q H\P
PpO\WpJHNW O
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$ iIEUD 3pOGiN NDURWIi]V JJUEpPN pHWpPVWHFK!
"HOPDJ\D$i]NWHWDQ\DJRQ IHOLVPHUW FV~V]yODSRV ]yQD
& )~UyNRURQD N+sOV iWPpU MH , [~UiV PLDWWLUINDYHUQiV
IRNR]JRWW PpUWpPNEHQ H[SDQGiOW IHOOD]XOW N JHW V]DN
N JHWV]DNDV]RN ,9 )JRO\WVKRPRN UpWHJHN 9 A*\HQJH ]

N|]JIWW OD]D RPOpPNRQ\ EUHFFVD 9, .pSOpNHQ\ U
. |HW MIH @adibk (kvarter), 2.: Homok, 3.: Agyagos homok, 4.: Homokos agyag,
+RPRNRV PiUJD 3101 U JDR @IDIKRF p Q +RPRNN NJ|]JEHW

8.: Agyagos breccsa, 9.: Breccsa, 10.: Agyag
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9/BiIEUD 3pOGiIiN NDURWIi]V JJUEpN pStWpVWHFKQ

-HOPDJ\DWHWW N JHWMH O H N/& D EWDDJ i PHUIL Q W
I~UiV PLDWWL NDYHUQiVRGIiV ,, 1HP IRO\YyV VWI
.LVVp W/UHGH]HWW OD]D ]JyQD ,9 B6WDELO ]yQD 9
9, *\HQJH ]JyQD YpNRQ\ NpSOpNHQ\ pV NHPpQ\ U

6]*NVpJHV H]JHQ NtY+«O D WDODMPHRKD QLNBIO [GDVE R
JHRIL]LNDL SDUDPpWHUHLW ODERUDWYULXPY PyGV
IDMODJRV HOOHQiOOiV UDGLROYJLDDNVMHRWHO] NS
PYGV]JHUHNNHO YL]VJiOW I~UiVRN HUHG RpONDLpD M
I~UiVL UpW HINVGRJHRANEYSRQWPLQWD PpO\VpJH iOWDO
D NDURWIi]V PpO\VpJJHO
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$ EHPXWDWRWW WpQ\OHJHV SpOGD ILJWDPp\WMIOW )
N[]I[WW NLPDUDGKDW D] D @RW By 9SHWAPY R \MHXIGINDV V(|
PUWPN& N|JEHWHOHS+-OpV YL]VJiODWDP PLp@W § p BIGQ
MHOHQWNH] QDJ\ HOOHQIDRAD~ VXQIDU]iVeH XWHIRI @
NHPpQ\VpJ& UpWHJ YiOWRI]iV (] WRUJYW MPYWDY @\RP
VRURQ YiUDWODQ pStWpVL SUREOpPPiIiNDW RNR]KDW

Ra-T . BOSEE
: 80 200 250 fmer]
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IEUD 3pOGD NDURWI]V JJUEpN JHRWHFKQL
-HOPDJ\DUIiJDWP D J\DYA] D &/sABrjint.
lpb, 3ODV]WLNXV LQGH] ODJDV SODV]WLFLWiV~ DJ\DJ UpW
szerint, 2.:25cmHYV I~UyO\XN VXJiU E Y OpV-AWDIMWROIRNDV XJiU BFF
WDUWRPIQUPNRURQD iWoOPAUNYR PPOBMA iIWRBIPUHNHGpV
vonalac: D QDJ\PpUHW&Y iW@PYHNHGpV YRQDOD
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3.14.9DOyGL UpWHJG OpVL LUIQ\RN PHIJKDWIUR]iV

KiemelkHG HQ IRQWRYV JHR &L PD GIERAGENDNY N JHWH |
WWHQ DODJI~WpStWDVYWOYEH]PYWMHIGBG DpVL YLV]R
PHJKDWiUR]iVD *HROyJLDL PyGV]HUHNNHIOLRHDKD\
HVibewspD JHRILJLND Q\~MWKDW VHJItWVpJHW

$ PXQNIQNEDQ NLDODNXOW PYyGV]HU NpWIpOH

X mechanikus® PHJMHO|OW Y Duitt BHUHRW VORMEER D QW D
ORNiIOLV HUHGPpPpQ\W DG

Xx NRUUHOIOKDWY FHIKWWWRRPWHNpPpWGLPHQ]LYV
OHJDOIEE |~UFJOEXNDREDBE UHJLRQIOLV HUHG

$] HOV PyGV]HUU O FVDN DQQ\LW NtYiQXJROPMIM
I|lOGUDMI]L LUIQQ\DO MHO|OW N |HWMMyQ VDN NGFOW DE R
OHY HOPR]GXOiVL URYiWNROWViDEW BBH®/L WHN W
PR]JiVLUSRSEMNHV]WKHW N

$ UHIJLRQIOLV G OpV PHJKNWXUIRDWKLIN 5pOGiIW %
YRQDORQ HIJ\PiVXWiQ N|YHWNH] D] iIEUHRD SEW V
NLW&Q HQ DIRQRVtWKDWYy V]LQWWROWe QIN FPOW DHY K L
D NpW I~UiV N|]p GHRODPORWYHNMWO DPLEHQ V]LQW|
YHIHW VILQW $ UpWHJG OpV PHJKDWIUR]iVD PR
geometriai feladat volt. Az HV MHO& YH]JHW V]LQW FVDSiIiVYRQ
PHINDSWXN D] DEV]JRO~W G OpV LWQHWY RHQDWHER ]y
G OpV PpUWDNHDGYGRWW (]W HOOHQ ULDKHHWIWeN
UpWHJG OpV DGDWDLYDO

]
1=
o

—

p—
=

+RVV]~KHWpPQ\L NXWDWy I~UiV )RWYy 6]ODE}
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IEUD .DURWIi]V NRUUHOIFLyYy DODLYMIQQWHIIXK DWW V!
OyULF] =V WpU
-HOPDJ\DUi]DW 9H]HW V]LQWHN
. JHWMHAEUD VJHULQW
$ I~UiV MHOH PHOOHWW D NDURWi]V YH]JHW V]LQW WHQJH!

32..*OIHMWpVHV OLIJIQLWWHU*OHWHN JHRWHFKQLN

$ N+OV]tQL P&YHOpVL PyG PHJMHOHQpPVH \D PDJ\
MHOHQW VpJ& D] RUV]iJ HQHUJLDHO OiWUKIEW QD Q/
WRYIEE IRNHSNGMN® N.OV]tQL EiQDVPPEPENHOpV W
OpQ\HJHVHQ HOWpU MHOOHJIH HOV VRUEDQ D PHC
NDSFVROyGy SUREOIHRONDBP HONMN WHUPpPV]HWeN|
W~OQ\RPYyDQ PpUQINJHROWKHDLODHOOHIGHKpIHW I
NDURWIi]V VIHOYpPQ\HNE O

$ NeOIHMWpVHYV EiQ\De]HP WHOH S tVDpiteatiteRkel HO ] |
IRJODONR]QLD PpUQ|NJHROYJLDL 1HOBGDMRNNDI | E
N JHWILJLNDL YiOWR]pNRQ\ViJRW PXW RDN@IDUNR ] (YHWNDI
D PHJHO ] I|OGWDQL NXWDWiV KDJ\RPiQ\RV

iOWDOIQRVVIJRNEDQ YDQ OHKHW VN§UIGRO M YiMW R
YLVIRQW D NRQNUpW KHO\V]tQL MRE&OBPH N ]WNMPM H
&VDN tJ\ NHU*OKHW N HO D OLJQLW NLWHUPHOpVy
Up]V&IOOpNRQ\ViIiJL pV JpSWHKHUEtUiVL SUREOpPIN
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3.2.1.Geotechnikai fogalmak

*\HQJH JyQOWMNpYH QpPHWE O AVFKZDFKH =RQH" IF
W|UHGH]J]HWW V]DNDV]RNDW SODV]WLNXNKVRPYRH]H
WXUELGLWHYVY UpWHJHNHW N|]JEHWHOHSSOGMWVHNH
PiIOOpNRQ\ GR]IDWGHULIPQ V]IBNOMHNMHW]YyPWE NRP S
|[VVIHGROJR]PpPVIWYINIHROYJLDL 6]DNRV]IWIO\ n pYL
PXWDWWXQN EH SpOGiNDW m#l]V RIWWi VN j Y@RIOD B
WDODMPHFKDQLNDL PYGV]JHUUHO GE -XNBDVURWIHVNp |
AJ\HQJH ]yQD" YROW NLPXWDWKDWY $I10MeRPSOH]
emelkedett.

A NHPpQ\ SDEBRNWQHN UpWHJIV]HU& N|JEHWHOHS-O
NpPLDL NLYDICGS8BRRRQ |[VV]OHW SUHRHM YD JI\ VIHRNX.
Yt]VILYiUJiVRN Q\RPH@®WE®HGHVW YDJ\ PiVRGODJR
]JyQiN VWE

A WHKHUE{HULQWL UpWHJ WDJROIVW D YiUKDWy
VIHPSRQWMIiEyO DGMXN PHJ IHORV]WYDO |[VPMERRQ
Q\RPyV]LOiUG Villp-O H< PRGROIVREE PpO\VpJip@®® 3RL
V]iP~ JHROWPEDXODMGRQEHGV NOWDUY iWi]iVL KDMO
UpWHJHNUH N|JEHWHOHS+OpVHNUH

3.2.2..XWDWyIl~UiVRN PpUQ|N&HROyYJLDL NLpUWpPNH

OpUQ|NJHROYJLDI RpPUWIMNHDHYV iEWRD\DQ UpWHJIV
HO iOOtWiVD D FpO DPL D IHQWL UpWHJHOHPHNHW
HGGLJLQpO SRQWRVDEE N JHWW D @lp WDHGIDHW R R DA V|
HOKHO\H]NHGpVpU O WDJR]yGiViUyO

+RJ\ H] PLW MHOHQW DUUD QpKENIB®W €W HP\X M\D W
I~UiV EiGHQL UpWHJVRUEDQ PpO\eOW NeSAKINMHOP N
SDQQRQ OLJQLW WHUSsOHWHN I~UiVDLEDQ LV

$ I*]HVDERQ\L OLJQLWNAWOW i V-LUWHED@ BDWPHDNU R V|1
pV D] |[VVIHGROJR]IRWW UpWHJVR|J|WRAR N H p VAT
| E Uij@zettek szerint alakultakD YL]VJiOW WP] DKNRDIW]IR-Q N | ]H
NpWV]J]HUHVY OHWW D] |VV]HG®& @dkroiNy SRAUYBDNIL U |
OHtUIVKR] NpSHVW
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. = Csuszomeszély
iEUD OHWUYy I~UiV
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SPWHJH vijvdiol yL]vJiog 9VVIHGRO
Homokok 22 db 14 db 19 db
Agyagok 13 db 27 db 26 db
gVV]HV 35 db 41 db 45 db
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3.23.&V~V]iVYHV]pO\HV DJ\DJUpWHJIHN NLMHO|Op'

$ PDNURV]NYSRV N JHWOHtUIVRN PiU Q\-RMWDQD N
W|UHGH] agyhBgkQ\WPiUJIMOLVPHUpPVPUH $ IHOOD]X
HVHWHQNpPQW PDJDV VIHUYHVDQ\DJ WRQWD O/RRJ i @ |

is kisebbQDJ\REE YDOyV]tQ&VpJIJHO PHIKDWiUR]KDWy

(] D PyGV]HU DJRQEDQ PHJOHKHW VHQ~-VJXEMH & WWy
IVV]JHKDVRQOtWiViUD

JHQWL KLEiW NsV]|E|OL NL D NDURWi]V V]HOY PQ\H N
NHUHVHWW DJ\DJUpWHJHNQHN D W/|EEDWMIQHRW® |
NL D NULWLNXV VIDNDV]RNDW $ NSIHSR W DVOHDWHPGHFEKQ
YL]VJIODWRNNDO YHWHWWsN [VV]H

A  iEUEBPXWDWRWW I~UiVL VIDNDV] D WRWHRJLINO L
%DOUyO MREEUD KDO KXGODV tHGHVD* QONH WM « W/ HIU H S
WDODMPHFKDQLNDL PLQWDYpWHOHN KHQGNWHWWNW |
PpUHWDUIQ\ DGWD NLV | HOERQRENW DD\Lp M PO N WO
IHOWQWHWHWW NDUR W i -yahjroesgiNO X p]@ OE DOW R O Pp /DR
SURFHVV]RUUDOVNNRIWRWWRAD®V~0O\ V]IHOYpQ\UF
NDYHUQD pUWpNHL LV KDWQDN

gVV]HKDVRQOtWiVNpSSHQ MHO|OWsN D DSRQWDY]H!
WpUIRJDWV~0O\ pUWpPNHLW LV

$] |VV]JHYHWpPVE O OiIWKDWRWI]JR/RIVIHIDYpQ\ WpU
IHOERQWYNpPpSHVVpJH OpQ\HIJHVHQ QDJ\REBAPLQW I
V]IiPVIHU& HOWpUpVW UpV]EHQ D ODERUYPANQWpPN DC
PivVUpVIW D UpWHJVRUL |VV]HKDQJROY YL]WSiODWRI
VIDNDV]RQ NDURWIi]V VIHOYpPQ\E O GE QWDGBEMPH
0,1 Mp/m pUWPNNHO HOWpPU |QiOO0Oy pUWPNHWNOSXQN
HORV]Q@4V i&bibatja.
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14 iEUD & PODEPRPWRWI]V WpUIRIJDWV~0O\ IHOERC

A15 iEUYQ]VJIOMXN KRJ\ D NDURWi]V VIHOYpQ\ DOD
FV~V]iVYHV]pO\HV ~Q folyahatdQN HMH@|DpVpUH $] HU
IVVIHYHSROQOWIWDHREBPiIFLYW Q\~MWy WDODMPHFKDQL

A NDURWIi]V pékte®DHROPAMHWNH]  $ - WOHRUPDp W]HHVO M ¥ Q \ H
NLMHO|OMeN D] ADJ\DJFV~FVRNDW’ Y$O DN\H]JW RIXINW E
HIJHNNHO HJ\ VILQWEH HV PLQLPXPRNDWOHRDIDLE
YHVV]N D] DJ\DJUpWHJHNEH HV PD[LPXPRNDW
HIJI\HQOHWHV I[~UiVL O\XNIDO LJpQ\EHYpWIBO\ PHO(
‘harnisos agyagU pWHJHN N D ¥ HAS QnirkeR fGrati DVNP p 30 hvimrel
PHIJKDODGyYDQ 7HKIW PRMQOAL RyIGAMQ URWVHO ]JiIVYHV]
JYQINQDN’™ tWpO MerM.-gahRMdD W BH DODSMIiQ LV DJ\DJ
DPHO\HN WpUIRJDWV~0O\ PLQLPXPRW nutatfdkd O HQW V
SpOGDNpPQW EHPXWDWRWW &jridihanikt@@DERD\D WD QL X
YL]VJIODWIEyO D N JHWILJLNDL pUWPpPNHOPpPWKH] F
Kp]DJWpQ\H] YL]VJIiODWRN iOOWDN UHQGHONH]p
N pV |akatp V

(JHNE O ELIWRVDQ AJ\HQJH JyQiQDN" thWN ®WQ MW il JHRINC
a konzisztencia index (Ic)Q D Kp]DJWp @RUDlel. Bzzel a
PHIKDWiURODWI]®LNXV NWHWD/WMDOBWOMHO|OWeN N
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e~ Biztos gyenge zdéna *

o Qe =10; e 210) ) [:f Atmeneti kdzetek
Lehetséges gyenge zdna "
(2,210; e=7) . [[#7] Homokkdzetlisztes homok
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YLIVIiODWT@@®D OMIQLWNXWDW iV

28



$ N|]|OW I~UiVL VIDNDV]RQ EHO-0O DVszZh®kd Kdl AJ\HQ
pUWpN HIG QrBKPBULQWL VRUV]iPRNNDO

1.sznt $ WDODMPHFKDQLNDL YL]VJiODW=0/981ULQW
H GH D- Y¥UMNPLEHUV]HOYpQ\ D FV|YH]F
WiUJ\L YL]VJIODW V]HPSRQWMIiEYyO QHP pUWj

2.szint $] HU WHOMHYV Kp]DJWp @] X FLQDRWXARWRB |
okozza QHP AJ\HQJH ]yQD”’

3.szint $ NDURWI]V V]J]HULQW DJJDPRDJUPWRHY i QVIDH
PpO\WpJpEHQ NDYHUQIVRGIV pV Kp]DIJWpQ\H
DPL D] DJ\DJRQ EHO+OL AJ\HQJH ]yQiw"~ MH
LQGH] GH Kp]DJWpQ\H] PHJKDWIUR]iV
agyagszint talajmechanitaO DJ PpJ AOHKHWVpPJHV J\HQ.
PLQ VIWKHW

4.szint $ WDODMPHFKDQLNDL PLQWiYDG@ya@hhpP YL]V
FV~FVQiO NDYHUQD pV Kp]DJWpQ\H] PLQLP
FV~V]iIVYHV]pO\HV ]JyQiQDN PLQ VtWMsN

5.szint $ MHOHQW V DJ\DJ FV~FVQiO NLVHEE Kp]
NDYHUQiIVRGiIV MHOHQWNH]HWW $ ]yQD FV-
YHWW WDODMPHFKDQLNDL PLQWD YL]VJiO]
/1=0,89; e=1,16/.

6.szint $ Kp]DIJWpQ\H] PLQLPXPRW KRPRNUpWHJ F
lyQD”

7.szint $ QDJ\ DJ\DJFV~FVKR] WDUWR]y MHOHQW V
NLVHEE NDYHUQiVRGiV LJD]JROMD KRJ\ D N

AJ\HQJH ]JyQD” (]JW D WDODMPHFKDQLNDL HU
1=0,97;eW QHP YL]VJIiOWIN

NHWW WVURWMY VIHULQW AJ\HQJH ]
QHP LJDJROMD /HKHWVpJHV KR
AJ\HQJH JyQiED” HVHWW

9.szint ANDYHUQIVRGIVW KRPRNUpWHJ RNR]]D QHP

10.szint$] DJ\DJFV~FV N|UQ\pNpQ D WDODMPHFKDQL|
AOHKHWVpPJHYV J\HQJH ]JyQD" D NDURWi]V V]I
annak.

NHWWS$V WDRQRWi]V V]JHULQWL AJ\HQJH ]yQi
WDODMPHFKDQLNDL YL]VJiODW

12.szint$] DIJ\DJFV~FVRQ D WDODMPHFKDQLND V]HUL
VIHULQW QHP PLQ V<O DQQDN

yQD~ GH WD
J\' D PLQWD"
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gVVIHYHWYH D WDODMPHFKDQLND pM NPURWMWY iD)
iEUD MREE ROGDOIQ KHO\HW MHO|WMHQNp XEHOW R ¥’
3-DW D WDODMPHFKDQLND pV D N&ak&aajiechaviki,JD]R C
YDODPLQW GE FVDN D NDURWi]V DODSNFMDRLQ
WDODMPHFKDQLND iOWDO NLPXWDWRMW | HOBV AWH
D] pV FVXSiQ HI\HWOHQ V]LQW OiW VW]NQEA ] WIRF/HD@D\
D JHRIL]JLND QHP MHO]JHWW (] HOIRJDGKDWYyY D PyG

7THKiW D YL]VAIMOWUIVWL VIDNDV]RQ WDODMPHFKDOQLN
YROW GE AJ\HQJH ]JyQD" NDURWIi]V DODSMiIQ GE

YHQW L HNOMHKMHSWWVPJ OiWV]LN D SRQWV]HU& WDODMI
szemben,a IRO\DPDWRVY LQIRUPIFLYW Q\~MWyaNDURMW
SRWHQFLIiOLV FV~V]iVYHV]pO\W MHOH®WL KJI\HROUM
D WDODMPHFKDQLNDL I-UiVRN SRQWV]HU& NLW&]
WDODMPHFEKDQLNDL PLQW D$ pNDHIGRNV i VWD © PSQAt@V LA
JyQiQDN" PLQ VIWKHW PpO\VpJV]L Qjrhebhidnikhi NH O O
PLQWDY p G5Bk HNGIMKHW NHOO EL]JWRQViJJDO HO UH
AJ\HQJH ]yQiN~ KHO\pW (OOHQNH] HVHWEGH@DHP W
MHOHQLN PHJ D URVV] N JHWIL]LNDL SDUDRP\WHU &
IHOGROJR]RWW S500nGHY NIEDQV Y VD RIPM QEWO JyQiW QH|
PXWDWRWW NL D WDODMP HEKDH\ NPLOYW.DWYHWB W KL

324 EWPHQHWL N JHWWtSXVRN PHJKDWIiIUR]iVD

EWPHQHWL N JHW IRJDOBDDD OIDMWWD KRRRW NDGy
IUDNFLYW pUWMsN DPHOWHN YPFHRNQDPWWLID.p]HQIH
WHKiW KRJ\ D WHUHSL OHtUiIVQiO H]HK OW HOQ § YQW
UpWHJHNHW NHOO ILJ\HOQL DPHOWHN BHKORPRND N |
DJ\DJ UpWHJHNW O O9HV]pO\HVVpJsNEaWA BereiDVV ~E
PyGV]HU V]XEMHNWLYLWiViW NeV]|E|OLV]XIRVRWMD
NLpUWpPNHOpV

Az iWPHQHWL NDHWWIiSEVYRKLV]RQ\ODJRV JHRIL]JLN
MHOOHPH]KHW N ‘
4 WIiEOi]DW EWPHQHWL N JHWHN Jt

S R1 Rs Mikro T S F 9| 2 F z? % VplJ
NLV) : . Szakaszosar
QHJD N|JHS| N|]HS HOYi| magas| nem jell. N|]HS NDYHUQ

(% HW &N MGedirka Wapjdir H \AVidss 201)

$] [VVIHKDVRQOtWiV DODSMD D WHWRSIQ H\W G WIDL
KRPRN pV DJ\DJUpWHJIHN JHRIL]JLNDL NMpHIG\OHOPH PLEYHH
mindig WHU*OHW INpUWpNHO pV W
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3.25..+0|QE|] IHMWpVL HOOHQiOOiV~ N JHWHN HO

AhomoNN DJ\DJ KRPRN pV iWPHQHWL N JHWJ¥tSXVR
SUREOpPPIW D WHUHSL PXQND VRUIQ $QQiO LQN
PpO\VpJKDWiUD pVY ®DDWIDQWiJHD VPilUH Vil VGH| IQE\HQY HD
,O\HQNRU LJHQ MyO KBW][HOYKDQW yDBP HOD URNNIE Y] K D W
LQIRUPiIFLYNDW V]ROJiOW DNW HWPDI M HY W 2] HOHID D\ G
VIDNDV]RNEyYO LV

$ IHMWpVL HOOHQiOOiV HOWpUpVHLE O DGyGy SUR
PHJIOODStWiViQDN KHO\WHOHQVpJH RNR]WD

(UUH D NpU@asaboty-iD.iB*ROQDL Wad USTDHW HoY HNE H Q
PpO\eOW I~UiV pUWpPNHOpPVPYHO PXWDWWG®E NOWitUS$VF
VIHULQW NpV]+OW ||OGWDQL QDSOy YDODPQQW

HO JHWHVHQ pUWPpPNHOW NDURWI]V V]HOYDHD ¥ ]HL
NpV]*OW UpWHJVRURNEYO D YL]VJiOW KiURP N [HW

5 WIiEOi]JDW . JHWWtSXV pUW

)JOGWDQL ( .DURWI]VE

. JHW WtSX fm % fm %
Homok 35,1 21 > 21,7 13
Homok-DJ\DJ pV
W X-howok 70,2 - il
$J\DJ WXIiVv [ 36,7 22 < 46,4 28
(J\pE 22,0 ~ 24,8
gVV]J]HVHOQ 164,0fm 164,0fm
Homok/agyag D Ui Q 0,96 0,47

7HKiW D] HOWpUpV NpWV]JHUHYV

$ SpOGD N+O|Q|VHQ D]pUW WDQXOViJRPHQRHUW EHU
PLQGNpW UpPWHIXO/ BYEQRY GH D KRPRN pV DJ\DJ U,
OpQ\HJHV HOWpUpV YDQ

$] HPOtWHWW N JHWWtSXVRN D]
MHOOHPH]KHW N
6 WIEQI]HWWtSXVRN JHRIL]JLNDL UHO

DOIE BIW N UMNNHC

. JHW

WS X\ S R1 Rs Mikro T SHLFEF| 2ZF 2z? % VpJ
jelleg- igen igen | igen nagy igen nem
*RPRN telen nagy | nagy HOYi| alacsony alacsony magas NDYHUQI
nagy - NHYp] |
Homok QHJD nagy | nagy nagy HOYi( alacsony magas NDYHUQI
Agyag 0 kicsi kicsi | HJ\+«W\) magas nagy alacsony] NDYHUQ)|
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+O|Q|VHQ OpQ\HJH¥ NCQIRMPRVBNVHN JHRWHFKQLNDL
UpWHJGSREWHRYV ORNIiOLY JHRPHWULIMiQDN PHJKEL
J\ADNRUODWIEDQ DONDOPD]RWW PHF KIIDGIINN XWD @ B PI.
KRPRJpQ NpS] GPpQ\HNNEDIOR Wi JYHROW pRfo-ON DG QDN |
OiVG

33Vt]YpGHOPL NpUGpPVHN D N*OIHMWpVHV OLJQLW

A OiW-BljBI YL]VJIiODWL WHU*OHW RO\DQ I~UiVDLW YHW
DJRQRVtWKDWY D YL]VJIiOW KRPRNUpWHJIHpNNN MO U
NpV]+OWHN

$ NLYiIiODV]WRWW KRPRNUpPW HDN pIVVOLE IMPWIYp ¥ H J

D SDQQRQNRU~ OLJQDW |VH®HWGNG-ONBQ\+ \WMW WD Q\DJ
XUDONRGYDQ NYDUF GH MHOHQW V PHQX\@NpQJE C
N JHWDQ\DJ~ KHJ\VpJE O V]iUPD]y YXONDQRJpQ N ]t

$ NLYIODVIWRWW KRPRNUpWHJ IHOER@VWINDYVHRNW
WHOMHYV NDURWIi]V JJUEHVHUHJ-B® DrOWi\g DU MJ W-p Q pW
HJ\HV 1-UiVV]HOYpPQDHNDBHQD YROW ERQWKDWyY DPI
+ P N|]IWW LQMMGRIFOMVKBPRNUpWHI YHUBWUNIiOL\
PUIpNHOWHWL $] iWODJ P YDVWDJ VHRRRNLRIW F
YDVWDJViJ PHJRV]OiVD D] DOIEEL

Qs lax”

sFtl&s”

tFw l&t ~

Pwlas "~
$ UpWHIJIHOERQWIiV XWiQ PHIJKDWIUR]JWXpPQDHY JNd N
(] D WHUPpV]J]HWHY UDGLRDNWUWIPpWQW LDINUVEHWEK K] |

AT- JJUEH YL]VJiOW KRPRNUpWHJUH HV VORNDV]i
LOWHQJLWiV pUWpPNHNHW |VV]HYHW-PKGVIHUWJH P!
NLV]iPtWRWWXN D] HI\HV VIDNDV]RNKRNWBUWYAWR]y S
NpSOHWWHO

5 F -6

GLET+EG

ahol: k: D NHUHVHWW SHUPHDELOLWIV pUWpN P

Ky, Ka: D PLQLPiOLV pV FRD{LPLOQMVHQIDWIiVRN
VIHPHORV]OiVL J|{PEGEHE megCDWUUR]RW V
SHUPHDELOLWIiV.pUWpPNHN P QDS
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ko: D YL]VJiOW V]DNDV]UD V]JHUNHV]WHWW N
D SHUPHDELOLWIiV RUGLQiIWiMiYDO

Ix: D NHUHVHWW SHUPHDELOLWIV pUWpN
UDGLRDNWLYLWIiV. LQWHQ]JLWiVD $ NJ
1, 12 aPLQLPIOLV pV PD[LPIOLV LQWHQ]JLWIiIVRN

el

20 30 40 k(mid]

L

g

= =

L
N

IEUD 3HUPHDELOLWIV SURILORN WH]VERODPLQ
pV D VIHPHORV]OiVUpPQUHEREGY |HADUHO V]iPtWR
SHUPHDELOLWiIVRN HORV]OiIVDL %
-H O | OpMighl, 2.: homok, 3.: agyag,
SHUPHDELOLWiIV MHOH pV PpUWpNHJ\VpJH

33



7HKiW D V]pOV LQWHQ]LWIiV pUWpNHNEDD KD WVIiUNRY
PHJ D SHUPHD E IYXIOMIY@RIDM BKRPRNV]HPHN UDGLRI
Q|YHO KREDINNWURPRY J|UEpN DODSMiQ YHWWsN N
PYyGV]HUW-HYV iWODJPLQWINEYO YpJJHWW V]HPFVH}
Bayer-lpOH PyGV]HUUHO V]iPtWRWW SHUPHIEUDLMW iV V
FPOMIEYOEBpV]pEHQ OiWKDWy PYGRQ $ NpWIpOH
JJUEpPN LOOHV]NHGpVH PHJIHOHO $ UDEERDYIQDL
a ks K pUWpNHN WDUWRPIQ\IEDQ LOO R]pDO@PRWRQ'
WDUWRPIQ\iEDQ D] HPOtWHWW YXONDQRVYIDN [HWI
%L]RQ\RV KRJ\ D] DONDOPD]RWW SHUPHDELOL
V]iPpUWpPNLOHJ QHP DGMD PHJ PLQGHQKR®YD YDC
jellemzi a NYHKRPRJpQQHN YpOW KRPRNUpPWHJHNHQ
LQKRPRJHQ LVG® WVE y FI99§. 3

s OIHMWpPVHN Up]V&IOOpNRQ\ViJL SUREOPpPPILQDN
HO Yt]WHOHQtWHWW KRPRNUpWHJHN LOIKREIRIBERDQA
DGYGLN H]pUW WiUJ\DOWXN H]W D KGR NDRIRW L]I
WpPDN|UPEHQ

34.eStW LQGDHULVDQ\DINXWDWiV
341. eSItIWNXWDWIiVRN

.RUIEEL SXEOLNPHGNB\®PIQ LVPHUW D NRPOyYL DC
WHUPpPV]HWHYV JDPPD V]HOYpQ\HN DODSMNQpPYDOYy
DIRQRVtWiViQDN OHKHW VpJH D I~UMNWRMBPDRUIQ@W D
IHOWsQWHWHWW I~UiVRN HOOHQiOOiV VIHOYpQ\HL

YHO+OU O OHIHOp KDODGYD D VIHOYpQHPDOHQ DR
DQGH]LW WDNDU20 @@bWwOoiMNV]yDDIJRV HOOHQIOO
DJJORPHUiIWXP (JHNEHQ D YDODPLY HG YLIVHEE 1D
Ky VILQWHN DQ\DJXNDW WHNLQWYH ERQWRWWHMQ S I
PLQG D] |[W I~UIiVEDQ
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/§1 Korreldcids szintek

IEUD .DURWIi]V NRUUHOIFLY
ANRPOYL DQGHJLWW|PHJ UpWHJD]RQRVtWiVL OHKHW V

OLQWKRJ\ D I~UyO\XNDN MHOHQW V-UpWpHOROWQ
DPLNRU QXNOHiULV PpUpVHN PpJ QHP W|UWP@WH N
HJ\HG+O D OiWV]yODJRV IDMODJRYV NEDBQIDODWP M
I~UiV HVHWPEHQ YL]VJiOQL -§anudGyaRrBaNDAPtR'D WW U P
neutron-J D P P D IHOYpWHOHNHW PLQG|VV]H GE
WDQXOPIiQ\R]JKDWW XN

$] HPOtWHWW SDDHy®EHQYHREHWRN NDURWI]J¥ V]HO
HOV VRUEDQ D]JRNRQ D V]DNDV]J]RNRQ WDHIHYPIQ'
WHFKQ-RMERDDWYULXPL YL]VJiODWRTNDIQ vagyD\HQ V
PDNURV]INYSRVY N JHWOHtUIV DODSMIQ LE DISAONMWR NN C
rendelkeztek.

Az 1980-DV pYHN HOHML NXWDWiVRN NDURWIi]V pUWpNI

$ EHPXWDWiVUD NHUWEQ VWEHIMNHR\OW OiWV]yODJRV IDM
D YDOYGLW MyO PHJIN|]JHOtW P EHKDWRRIYY¥DMDXGI
NL V tJ\ HIHN PLQW LVPHUHWHY |HOKQMN QiDiQIDWM\
MHOOHP]pVpUH
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A  JEUIEY@/&QLRVDPWiEHFD B W10 JU900GHMNN N | ]| W W L
PUWPNLQWHUYDOOXPEDQ PR]JRJQDN J¥OONORrshL ViJL H
N[][WW GRPLQIOQDN

+D D PDNURVINYSRV ~WRQ EHFV.QW-+*@®NQpWpBXDGT
JHRILJLNDL V]JHPV][JE O YL]VJiO NPXN iED]ODUBAY NVAVM FANW:

hogyl RV]WiO\~ DQGH]LWQHN D RKPP IHOHWWLHN
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Elektromos ellendlids [ohm m)

iIEUD $ NRPOyL DQGH]LW HOHNWWIRPRWVEKHOOHQ

$ ,, RV]WIO\~ 08 GHJIDW BIS-BBQohmmLJ WHUMHG IDM
HOOHQIOOIVVDO MHOHQWNH]QHN pRKFRP]NQHWRN D
leggyakoribb.

$] HOOHQ@NMO M VWHUPPNPHDWMWHOYpPpQ\HN NRPSOH[ Y
HIJ\pUWHOP&HQ PHJIiOOD&WhKBWYyPFR PWMJ KRIR B DO
IDMODJRYV HOOHQiIOOiV~ pV BJDP BDy DNOMDW\WW iWH UDR
HU VHQ ERQWRWWDNQHP BH®IV{WKHW NJ (A RV]W
ERQWRWWViJRW V]iPRV HVHWEHQHD Q N ypM&\ XON BBIQ V
JDPPD IHOY pW H GHINKMQU R B BR WALV PD VW RW W iN

36



$ UDGLROYJLDL PpUpVHN YL]VJIiODWD

A iEUD NRPOyYyL DQGH]LW-EDQWRIDMMINHWW WH
JDPPDVXJiU]iViQDN J\DNRULViIJL HORV]OiViW PXWD\
$ MREEROGDOL J|UEH D], pV ,, RRYWWODO GRILVDHHAI
DJJORPHUIWXPRN J\DNRULViWsGNORWLOIMION HJI\e WW |
$] iIEUIEYyO pOHVHQ NLW&QLN KeRiték IBP£226V5,y RV]W
PtJ D ERQWRWWDN pV D] DJMORBHUIWKBRNV]HW
JDPPDVXJiU]iV pUWpPN LQWHUYDOOXPEDQ IRUGXO
N|UsOPpQ\ YDODPLQWhdgy alP PHIVIDEHOYNUPpV]HWH\
DNWLYLWiVKR] QDJ\RE E+VWHK IVJ R R BHEO PIHAROAEQ &/ N ] H
OHKHW Yp WHV]L D] pStW LSDUL FpORN pD]HVOHN\D O
JDPPD LQWHQJLWiV DGDWRN D(Q DI MU YWDHIOHRN i\D C
N EiQ\iVIDWL I~UiVRN W~0 QWXR P | WI-EEER\PRNTMN\D N D
NDURWIi]V PpUpVHNKH] (QQHN NDSFVIQ INOYHW
EiQ\iVIDWL YLV]RQ\RN N|]|[WWL OHKHW VpJHNWHUP
~WMiQ &pOYV hHAPE-QHO\E MIYFH]LW PLQWiQ ODERUDWYy
N[]I[WW WHUPpV]HWHV JDPPDVXJiU]iV PppPBVEBNHW
WHUPpPV]HWHY JDPPD DNWLYLWIiV Q[iYiVNDH Ep® M i By [
V]ItQNpSQHPIi BWVIRNpJIJHVHN

. -

£ [./o} , : : . " -
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.\ /'Bontott-.d ‘
. (‘0_1 1 B . 3 i
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2] 6 adat. \
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© L : SUUC—
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OJ._....j o caliohoom 1+ t t e -
10 . .15 20 , tivitds 25(uRIg)

iEUD $ WHUPpPV]HWHYV JDPPD V Xdbi LJUINYENW LY LV
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342. EHPHQWLSDUL NRKIiV]DWL pV ekty N XiaDOADI W L

+HJ\YLGpNL PDJDV WpUV]tQL WHU+O PWMN AY]il DA
WHFKQROYJLIYDO PpO\tWHWW [~UiVERINQ NID WP i] R DN
PYGV]JHUHNUH YDODPLQW D PHFKDQLNDL EJVpJV]H(
YpJJHWW NDURWi]V PpUpVHN Q\HUVDQ\DJ P&UH
N JHWiOOpNRQ\ViJLaaVLBI7OH D W Y\HANWUG! N KDE ER B QVR V
KHI\YLGPNL N JHWHNUH YpJ]HW W pNSHWDO WIMN D H QU]
)JOGWDQL $GDWWIiUEDQ YROW (/*, pS*OHWpPEHQ W]

it NpW~UiVV]JHOYpQ\W PXWDWXQN EH D OLVNROF
PpVIN NXWPROWEIVEYG@®I D] iOWDOIEDQ N|]JHSHV PDJNLK
PDJI~UiV DODSMIQ YpJLJ KRPRIpPpQQHNpQHM]WUR QW
MHOHQW VHQ WDJROYGLN DJ\DJRV WH/S H A HWWHWH
szakaszokra. EzN |HWIDO i0O GQgskoRapyagiQ VpJL pV I[~UyO
UREEDQWIVRV IHMWpVL V]J]HPSRQWEYO QBUVRQ IR
EHPXWDWRWW I[I~UiV DOVy VIDNDV]DBETOQ B ONDNUW W ¥
NDURWI]VW LV YpJH]KHWWHN

(]JHO D PyGV]HUUHO pUWpPNHOWSsN D WpUVNJMWRKiV]
NXWDWiVDLW NDUV]WYt] IHOWiUiV LDFH BYIE& QM D ¥ G

7 WIiEOiI]DW &HPHQW pV NRKiV]DWL NDUHEBRHVRW H

7|P|VU Repedezett| hUHJ| Agyagos

YHOWILQ 1 (o) (%) (%) (%)
OH[LNy PpV]N 42,8 44,2 6,0 7,0
1DJ\N Pi]VDNBp| 525 38,0 2,3 7.2
1\DYDO\iV GRO 25,8 63,5 0,8 9,9
.LVJ\ UL Yt]NX\/ 35 45 1,0 19
7TDSROFD (J\H\ 37 34 2,5 26,5
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20 iEUD OH[ENYWgOUNUiVL JHRIL]JLNDL V]HOY
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343. +RPRN NXWDWiV

$ SPFVYiUDGL KRPRNEIQ\D E YtWpVpKHJUYWITMWW N
IP JHROGDERUDWHWRLXENDL UpWHJVRU |[VV]HGROJR]
KRPRMN]EHWHOHMS OWRHMEV N |[YHMNH] YROW

x PDJI~UiV PLQWDDQ\DJ OHtU4Y®BYO FVXSiQ
X N]JHWODERUDWYULXPL YL]VIiIDWRNEYO WRYIEE
X NDURWI]J]VEYyO WRYIEEL 16 %

7HKiIW D KDJ\RPIQ\RV JHROyYJLDL I~-UiMW QWS JO/R
IHOpW VHP PXWDWWD NL KRORWW H]HN akbdMWpVL p

EJ\ SpOGiXO-7®GHV pYHNEHQ D YLVRQWDL pV D E
NeOIHMW pX\WNQ@PD NWUHVWe+N YLVV]D D KRPRNN SD
N|[JEHWHOHS+*OpVHNHW D NDURWi]V VIHOYpQ\HNE O

(J\ SpFVYiUDGL I~UiVV]HOYpQ\ PpUQ|NHERQOQREUDL p!l
f~UiV WHFKQROYJLDL PDJNLKRIDAWHDWONH]HODERDD V
HOHNWURPRY UDGLRDNWtY DGDWRN |VV]HGROJR]

344.$3J\DJ NXWDWiV

$ URPKIiQ\L ILQRPNHUIPLD LSDUL DJ\DJNXWDWiV D
KRPRNN|YHV WDJR]DWiW pV D SOHLV]WRFHpWYWHG
PDIJNLKR]DWDO HOOHQpPUH D NDURWOWRJiN@&YPRWD
NL (EE O NpW HJ\V]HUG&VtW RIVEW | BUiE/WiMRQY pQ\ OiW

*OIHMWpVHN PpUQ|NJHROYJLDL NXWDWiViQQ D NI
W|EEOHWLQIRUPiFLY QHPFVDN D P&UH YDOy P
EiQ\DP&YHOpVL Up]Vi& LVILQGMPRW HQIVIEHIRO\IVROMI
WDSDV|WDODWDLQN VIJHULQW D NpERAHIORER A plV H
RGDVI]LYiUJy YDRWHNDSDGpPpN@LYH®OLRL DW WpRV &FV ~\
YHV]pODPHO\HN PLDWW D EiQ\DIDO RPOiVRN MHOH
WHFKQROyYyJLD IRO\DPDWRVVIiIJIW  3E@iHCM +HM F
esDJ\DJEIQ\iQiO
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IEUD SREKIgQ\I~UiIVL JHRIE]LNDL VIHOYpQ\
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IEUD S5RPKR@EO\I~UIVL JHRIE]JLNDL VIHOYpQ\
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4. O- 0i'6=(5(.

Az 196080-DV pYHNEHQ D] 2).)9 KDJiQN HJ\HW @MY iOW
YiOODODWD YROW OLYHO D Q\HUVDQ\DJ WHOBIS P}
PpO\pStWpV HJ\UH LQNIiEE LJpQ\HOWH R\PHGG N
SDUDPpWHUHLQHN PB JK D VBiduR }iM LWWL ¥ RO\ (YGY D Q
IHMOHV]WHWWpN D N JHWPHFKDQLNDL LUiQ\~ N
ismertHW QN QpKiQ\DW U|YLGHQ

41.)yNXV]iOW VIRQGIiN

$ KDJ\RPiQ\RV YDODPLQW IyNXV]iOW HOBRMAISRPR
Yi]ODW DIlE DOQW KD WH B\ RP i Q\RV WRMIGD UiVD ) D I~U
N|[UsOL N JHWWpPUEHQ J|PEV]HU& iUDPNpSMpUW NHO\
HOHNWUYGiIYDO PpUM+N D] iUDPW p N N\Npb@pSR)Q VOM D N
EJ\ HJ\ PHJKDWiUR]DQGY N JHWUpWHJU @ NPRWW L
LV EHMiWV]DQDN

AITyNXV]iOW VIRQWHUBOLN D] iUDPYRQDODNDW KRJ
Q\DOIEEDQ KDOD-GIND@PNRQI\UPWHIU O SRQWRVDEI
NDSXQN (]JiOWDO PHJQ D UpWHJ IHOER@W yMNHSHYG
iUDPIRUUIWVRNDMWI]IZN $PPU\LINOHNWUYGD NJ|]|V D] iUl

7RYIEE IRNR]JKDWY D NDURWI]V IpRpHO\\HIOJER Q WSW
Q|YHOpPVpYNPO/]iOW J|PEV]JRQGD N JHWPLQ VpJHW
FV~-FVDLW KDVRQOtWMXN |VV]H D KQUNRRIBUREY OpS\
$] HUHGPpQ\ D J|PEV]RQGD PpO\VpJVYIRNHHLHER Q!
PUWpPNHL GLIIHUHQFLIOWDEEDN PLQW D KDJ\RPiQ\l
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iEUD +DJ\RPiIQ\RV YDODPLQW IyNXYVHOMNHOH T
iUDPNpS Yi]JODWDL

iEUD )YyNXV]iOW J|PEV]IRQGD YDODPLQW D K
PLNURV]HOYpQ\ [VV]HKDVRQOtWiVD
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42.5DGLRDNWtY VIRQGIN

.LYiOyDQ KDV]QRVtWKDWy WDODMPHFKD|QLNIIL Fp¢
NpWVXJDUDDRPPRDPHOY p QMEHJEY KDI\RPiIQ\RV PyGV]F
egy GHWHNWRUUDO pU]pNHOLN D PH@WHXHIHMMQ N
PyGV]HUQpPO D] HJI\LN GHWHNWRU D OVUXM]D/@OV NI pHQ L
LOO KDVRQOtWMD |[VV]H EJ\ NLN-WEyQOHWR D] ON X |
valamint @ ~WKRVV] Ne<O|QEVpJHNE O IL]JLNDL SDUDF
5HQGNtY+O IRQWRV OHKIQWHWR PYBV|RUDMV ~0O\ PH
PLYHO D OHJW|NpOHWHVHEE ]DY D UW O DRYV |RNINJHDDV
Yt]WDUWDOP~ PLQWD HUHGPpQ\pW NDSQDN

2 JEUD .pWVYXVPHUDWpQ\H]pV
43.0iJQHVHV V]IRQGD

$ PIJQHVHV V]XV]JFHSWLELOLWIVW]ISWRSE XNXOWD W iM |
IHMOHV]WHWWDpN NL D P-iDQ HWYHW \H G DEpQFH-V

pV D] 10( *HRIL]JLNZYV yNDIQV-]pMI\e WWP&N|GpVPEHQ I
P&V]DNMOHV]WpVL SpQJ]*J\L WiPRJDWIiVIYDOHWUHG
IWW|U WUDFKLGROHULWRBURJW XMAYDOViIiKDRVRQPRVtWF
YXONDQLNXV pStW N EiQ\iV]DWL NXWDNN |\orRRRpWMB JVV
WHFKQ-PEGWHYROYViIJL V]ILQWV]DNDV]DLQDN NLMHC
DQ\DJ~ FV|YH]pVL VIHUNH]JHW& NXWDNQPE&W\DNGDM
IHMOHV]WpVL SURJUDPEDQ |VV]HJ\&MWYWWaNDN RV
6]HU] szeptemberNpQ\V]J]HU& WIiYR]iIVDNRU «
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iEUD 0iJQHVHV V]IRQGD

iEUD 0iJQH\OINp Q\ & saritesk~ U iViEDREIN DNQD
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44 ANXVIWLNXV V]IRQGIN

OHJ NHOO HPOtWHQL D] NDINXRWLUNENW K-]VHakd. ;PR
2010, amitaz 1980V pYHN HOHAMPW YDULI D] pQNXWDWIiVQIiO
kiteleSD]R QR V t \WahuknBgrge p8l | ] UHP&N|GpVpPpYHO

(] D WHFKQLND MyO DONDOPD]KDWYy OHQQH NH
NXWDWiViQiO D NWHWEFHFXIDGVNIL UXJDOPDVVIiJ
PHIKDWIiUR]IYOWIDODWWL *UHJHNEHQ YDJ\ RHUHGFH
SiUKX]DPRV V]LQWHYV I~UiVRN N|]|WW

$] DNXV]JWLNXV NDURWIJ]VW V]pQKLGURDEPDONKWDW
I~UiVRN NfaAWWU I WMpBMH YW IODXNp]LVHNKH] DPLU O HJ\
be a | E BRulyovszky Imre (1987R\RPiIiQ NpW [~UiVV]JHOYpC
PDQXiOLVDQ EORNNRVtWRWW |VV]HGROJR]iViYDO

IEUD % ORNNRVtWRWW DNXV]WLNXV NDUTF
VIWUDWLJUIILDL phézOLWROyYyJLDL PRGH
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45.SIHNYHQFLD V]WUDWLJUIILDL NDURWIi]V

3*VS|NL RHEWIFHQL HIJI\HWHPL JHRJUIIXM |DVWW]W Y
.R]JiN OLNPQAWMWROFL JHROYJXVPpPpUQ|N iOWE&VJDYH]HW
PPUQ|INJHROYJLDL NXWDWIVIEDQ $ NX¥WUWEdEUiIVRI
RODMEIQ\IiIVIDWEDHNWIRQFLRY V]WUDW IPMWMG V] B U UMIDU
PUWPNHOWH D WHQJHUSDUWL YXONIQDVNVDHWMRIL
YiOWR]pH RQawmini a mikrotektonika miat KRULJ]RQWIiOLVDQ Q
NIYHWKHW YV UpPwHUNRIONHG HUHGPp@OHHWRBYHDN]
ANDODSIiIFVRV JHROYJLIMIiIEyO”" VHMWKHW J8 Y XO
JHROyJLDL KHWPSOVRVI/Q EL]JRQ\tWRWWD D] HOC
NLROYDVKDUINWRRVN PXYWpNHOpPpVpPYHO

3VSIDNLHEUHFHQL $NDGpPLDL % I EFOWWHA/A ULeGy QUNDOUWY
HO D®IMME LURGODOQRR UHFHQ]LYMD

$] HO DGiV ¢ ]HQHWH KiURP

1. A PpO\l~UiVL JHRIL]JLND QDJ\REE IHOEBRQWI B~DGH
OHKHW VpJHW PLQW D OHJN|UsOWH N LIQQW-EsE[ OD E R
D] DGDW D ODERUKR] NpSHVW

2.VROW HJ\ NLMHOHQWpV NRUIEEDQ HWRAJILWROWIQN
KRJ\' D FLNOXVRN QHHPKNRVKWW @i @ KDW.YNWHP LO\HQ
mellett csak a ciklusok RUUHOIOKDWyYN PHJEt]KDWyDQ

3.A PLQGHGGLJ IRO\YWYt]JLQHN WHNLQW H®@Y YD MEDHVQ
UDNYGRWW OH OHJDOIEELV HUUH XWDQRQD N GDHF NR
I|OIHOp GXUYXOy UpWHJVRURN
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$ EHPXWDWRWW NDURWi]V PYyGV]HUHN PpUWHNID DO
iE.UD

[ l(ov VRUEDQ MDYDVROKDWY PyGV]
0iIVRGVRUEDQ MDYDVROKDWY PyG\

iIEUD $ EHPXWDWRWW NDURWIi]V PYyGV]HUHN P|
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5. (3,/1*86

6]HU] NpQW KDQJV~O\R]JRP H] D PXQND QHP HJ
PYWL]JHGHNNHO H]HO WW SXEOLNiIOWiQ\SDUNW QN
NLHJpV]tWpVVHO $ EHPXWDWRWWXISpD &i§okvd RWN R U
OFKFV-V NROOPpPJIQN GROJR]JRWW VRNV]RU WMV]D}H
PpUQ|NIN WHFKQLNXVRN VHJpGPXQNHXRN VN UMM [
YH]JHW VRI U|N r©OMy N Q HR@BIFE@RN D PpU@appliUGIE)
“HQ +XUViQ /iVADE yYWXFNLy 3DONy OLNOKew@p 3 DO N
7DPiV .LVV (PLO =ROWG® DRRRIWDWVIBIGDWYLVV]DL
D OLVNROFL (J\HWHRBPYPYNDJADR KIDVL (QGUH pV 'U
*iJERUV OHJ NHOO HPOtWHQL D #DUpGQ BYGWHEK QDN
IHOV]tQ N|]JHOL WDODM]yQD FSIQQH N p\WFH. {amOfElRIQ\CH DV
PHJ DPLW I|OGFV~V]iVRV iUYt]YpGHOPHUMMHQUJ
DONDOPD]WXiQNNPURWIIAPWUH DONDGRODEYFBDO G D
(1989) NpWN|WHWHV 0ed<NBD@GEPYIQ\iIEDQ WDOIOKDWY
%iQ\iVIDWL pV )JOGWDQL 6]ROJIODW &ROXPEXV XWF

$ NDURWI]]JVDO HO V]|U VEHPKQLDN®VONYRW-DP D]
ODJ\DURUVI]IJL )|OGWDP @LO.G®DWY 3XW QRN pYHIMp Q|
HOHMpQ HJ\HWHPLVWDNpQW:' ) D&V \p\Di Y H-]iIlQ\R W HQ RI Bl
OUDOLDV A$W\D" NDURWI]V HO DGPQH LW P D N.L D4 Oy
QDJ\EiW\iP HI\NRUL WDQtWYiQ\DNp QW @NPGHQONY S S
YROQD EHO OHP QHYHOQL GH pQ HUDE WY HOHR K
PLDWW QHP PHUWHP-¥VOOYDHON R]JOHLS BQYTID % XGDSH V)
PpUQJMIROYJLDL VIDNPpUQIN NY®BHYMETiU\ [iV]C
PPpUQ|NJHRIL]JLND WDQWIiUJ\iEyO D] HJ\MateHdeL NLVC
PpUQ|NJHROYJLDL YLV]RQ\DL V]+NMDPJI$VODODBIEL
(J\JHWHP *HRIL]LNDL 7DQV]pNpYHO LSD UWLS$E MR CPD WREU
NHU.OWHP PLQGLJ V]tYHVHQ OiWRJDWWDP]\®D&D |
*HRIL]JLNDL (J\HV.OHWQHN DODStWy WIHRDyJD D)YC
6]DNRV]WiO\iQDN PDMG D OpUQ|NL .DPDUD *HRWHF

1964-W O PiU PpUQ|NNpQW N~WI~UiVRN WHUYH]pV
N|[JUHP&N|GQ|P NDURWiI]V VIHOYpQ\HN pUWDNHp V|
NROOPpPJiILPPDO $ EHPXWDWRWW PXQNiNNMH@WHYV
OFKFV-V PLVNROFL FVRSRUWYH]JHW L PDM@IXVQODO
LG VIDNRPEDQ NpV]+OW
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'H H]XWiQ LV YLVV]DWpU IHODGDWRP NBORWNYW
VIHOYpPQ\HN pUWpNahCepAH PIHWUy 'XQD DODWWL i
VIDNpUW L PXQNIiPEDQ LV EJ\ pUWKHWN LRSIV RLDN [
VDMiW N|OWVHDHFROYR]RWW SXEOLNiFLYN HJ\ UpV]
eStWpVeJ\L OLQ VpJHOOH® U]V ]DNADHWQP®D WiI\QiO
EXGDSHVWL P&HJ\HWHPHQ LV WDUWRWEMWDP INRQ]
WpPIiEDQ

$ P&V]HUHV NXWDWiV PIiNQM]tPLGVHBRPH]UDD V]LQW
NpV]*OKHWQH HJ\ LSBIULRPIN O GDW iU QUEINRDF-~
PpUQ|NJHROYJLIW V]ROJiOy PXQNiMiEyO

$ VIHUWHIIJD]YyQ PHJMWOUNQAYH H I \WNRHUGS Y:5/0 N INJi[FVL yiN
UHQGNtY«O 1iUDGViJRV WHFKQLNDL |VWHGRDORYViN
6SLVINQpP 2UWaGrae BWBKIQMRNO N|UQ\H]HWPpPUQ|NpQ
DPLpUW V]LQWH KiOiYDO WDUWR]RP 1HNL I LpBDVif DVCS |
PPpUQINJHQHUIFLY KDV]QRVtWMD PDMG H]W D 3pOGL
-y 6]JHUHQFVpW
6]ODEYF]N\ 3i0

OLVNROF PIiMXV
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OLJQLWWHU<OHWHN PpUQ|NJHROYJNDpENXQWD)
OpUQ JHRO 6]OH V]

3. '"HiN -Ketholt T. +t6]ODEYF]N\ 3 7KH HIITHFW |

heterogeneity ont he transzmissivity of sandy layers ama@rgtdi
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OpUQ JHRO 6]OH V]
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WHFKQROyYyJLDL (MR ]JMEG&ZODOHJiWBiV Np]LUDWD

11.6]ODEYF]N\ 3 )~UIVRNEYO Q\HUKHW
LQIRUPIGAYRY JHROszp]OH

12.6]ODEYF]JN\ 3 OM NRUV]HU& JHROyJLDL YL]VJ
PpO\pStWApPpEHRGtWpVL 7HUYH] 9iOODODW %>

)] OGWPERDWWiU 7 pV (02 PV ( ( (
JUQ\HJHWYpPpGHOPL pV 9t]*J\L .|]SRQWL .|Q\YW]
13. 6]ODEYF]N\ 3 'RJPIN KLHGHOPHN pV

KLGURJHROYJLIEDQ$9$ .RM] 6LYIRN
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7. $1*2/ 1<(/9% 5(680(
~&}E _8§}S§ EX W §Z... "' }E-
Engineering geological carotage. Industrial research aid.
Abstract

The borehole geophysical (carotage) methods used in the mining geological
research since the 1950s have been adapted to engineering geology and
geotechnical projects of mining and underground civil engineering (tungellin
other subsurface works, etc.) since the 1970s. In addition to the traditional
description of the drilling sample material in terms of the rock stratigraphy and
the technological events during drilling, the combination of the former with
resistivity, radiological and rock mechanical well logs has become of great
importance (Figures 1.). This resulted in an engineering geological borehole log
that was much better able to detect the so-called weak rock zones,
interbeddings, hard benches and to resolve the stratigraphic sequence in much
greater detail.

In addition to examples selected mainly from the evaluation of the Budapest
metro constructiovU SZ D°3KE0iI  }% Vv %]S o]Pv]S u]v
exploration of the raw materials for the domestic building industry, we will
briefly describe the application of newer methods as well. Figure 30. summarises
the engineering geological applications of the well logging methods.
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8. +,'52*(2/1*,$, 6(*e'/(7 $-E1/E6$

S]JODEYyF]N\ 3iO DUDQ\GLSORPiIV 3
JHR P p U Q998- N|JIWWL PXQNILE
6SLVINQp 2UWYKEWAWDERIDNPpUQ |
iIOOtWRWoyW |VRIIGDODV WJ|EE V]i]
matematikai OHYH]HWpVW V]iPtWiIVRND
6 HJp& @IHMO D J R \baN jelbriindg 2022-

ben, Miskolon. $MIiQOMXN Yt]pStW Ppl
KLGURJHROYJXVRN V]iPiUD

$ VIHU] L HO V]y VIHULQW 6]ODEy
N|]JIWW YpJH]WH KLGURJHROY
PDMG EiQ\DJHROyYJXV pV V]IDNPpUC
D PLVNROFL pV D EXGDSHVWL P&H
PYHVHQ LVNRODL HO DGiVW WD
J\yJ\YL]HLU © Fer8izS P&HJ\HWHPL
professzor 1949V NLV NLDGYiQadd- Q\RN|IIQWW LSDUL PpU
WHU*OHWHNHQ GROJR]RWW 6SLVINQPRUWW =UK]VL
1999-2004), a Green Side Kft. alkalmazottja.

$ N|Q\Y KiURP UpV]E O i0OO

-6]HUNHV]WpVL pV VIiIFYWiVIENEHVRE KHWURJIJHROYJLE
Karszt- pV KDVDGpPN YL]JHN 9t]PLQ VpJ HO UHMHO]pVt
MDYDVODW, iU RQY]+i@WDO NLDGRWW A9t]JEHV]HU
N[YHWHOPpQ\HL" P&V]DNL LUIQ\HOYKH] $ $®IJIpGO
KDV]QiOKDWyY EiQ\iV]DWL pV PpO\pStWpVL Yt]YpGHO

- 6]JHPHOYpPQ\HN D V]HQQ\YL]HNOKLGBER JHRQYWLWNM i E
LSDUL PXQNiN W|EE PLQW KHO\V]tQW yOit X8O V]i]
NJUQ\H]HWPpPUQ|N )HMHV =ROWiQ KLGURJHROYJ.
N[JUHP&N|GpVpPpYHO |[VV]HIOOtWRWW RNWDWIiVL VHJ

- +LGURJHROYJLDL WH®MEWRGDORPEYO iWYHWW YL
WXGRPiQ\RV iIEUD IHOLUDWRY J\&MWHPpPpQ\H (
)JOGWXGRPiQ\L .DU JUQ\H]HWJD]GIONRGIVL ,C
PpUQ|NJHRDWHLBWL 7DQV]pN PHVWHUNpPS] HO DGiV

$ NLDGYiQ\ PHJDVBNLYRVXKHW(IJ\HWHP pV %XGDSHVW|I
valamint a )|JOGWDQL ,QWp]HW (OQIHQW WRWDLNXNVN@Q Ol
szlaboczky.pal@gmail.com
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) »JJHOTP PN

.$527E=60e5e6(..(/ .$3&62/$726 $/$39(7
60(5(7(. 9E=/$726 g66=()2*/$/E6$
7DODMPHFKDQLNXV V]IDNPpUQI|N|N V]iPil

gVV]HIiOOtWROMERPFIN\ 3i0 EiQ\DJHROyJX
PpUQ|INJHROYJLDL VIDNPpPUQ|N

1. THUPpV]HWHY SRWHQFLIiO PpUpV
-HOH 63 VSRQWIiQ SRWHQFLiO

$ I~UyLV]DSSDO YDJ\ Yt]]JHO IHOW [UDQNHVRW p@H.QV F
N JHWKDWiURNRQ WHUPpPV]HWHYV PLNURiUPHPWN [J|N I
UpWHJKNDLWPXMRDIWiViUD DONDOPDYV

$] iUDPNPSHW EHIRO\IVROMD D SyUXV YHURIDGGNRMOP V

PDJDV VyWDUWDOP~ V]HQQ\Yt] WiUROVYKRB8 QMM E
LUIQ\iQDN PHJKDWIiUR]iViUD LV

2. (OHNWURPRY HOOHQIOOIV PpUpV

&VDN Yt]]JHO YDJ\ I~UyLV]DSSDO |HOMRNW|W W~ UE
VIDNDV]RNEDQ DONDOPD]KDWY $ N ]HOVGHRNVWL. QDT b\
WDUWDOP~ SyUXVYt] HOWpU PpUWpPNEHQ BH]JHWL
IDMODJRY HOHNWURPRW HROYNDiO®iVHWKDVIE HO

PpUWPNHJI\VpJdPpBHURKRKPP
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$ I~UyO\XNED OHHUHV]W-HWW ®FRPEUE BIQ H NBEUWED
PIVLN WiSHOHNWUyYGD D IHOV]tQHQ YDQ HIQOGHO"
PHVWHUVpPJHVHQ OpWUHKR]JRWW HJ\HQ QDRI HNH]
PpUpVpYHO AUDM]ROMXNHO®GIBQDO ®iYHWMUEWHIVR O\
N JHWUpAVHOWRW]ROiIViUD" DONDOPDV $ YpNRQ\ KR

NLVHEE SyUXVWpU Yt]WDUWDORP PLDWW\IDEEKRPR
HOHNWURPRY HOOHQIOOIiV~

3. 7THUPpV]HWHYV JDPP® VXJiU]iV PpUp

$ N ]JHWHN NLFVL GH HOWpU PHQQ\LV)UEH DNXDODU
ERPOy NpPLDL L]RWYSTHRaHPHNHW

$ I~UYyO\XNED HUHYOWHWWITIROJBY FV N|WHJ YDJ\
NDPUD V]ROJiO HQQHN D VXJiU]JiVQDN D GHMHNWIiO
VXJDUDNDW ERFVIMWDQDN NL $] HOV NHMWWWKDF
PpUMeN 6]iUD] FV]Y D]GINDD P-DY K\DEDYQ LV

Az agyagokpV_V]JHUYHV PRMAOUDVOHE WNHNPpV]IHWHY UD
rendelkeznek, mint KRPRNRYV «OHGpNHN
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4. Gamma JDPPB V]JHOYpQ\H]pV

$ I~UYyO\XNEDQ IRO\DPDWRVDQ KD ODGyNL]RRMREMDQy
UDGLRDNWtY HOHP YD\Q LBONY S RHEIPGWD\ JDPPD VXJ
UpVIH D N JHW DWRP-MIDOLH WOy Dy RIRPBOBREMiQ YL\
I~UyO\XN IHOp ,WW GHVDHNMWRYDDBUWH YX\I][WJ VO
IRO\DPDWRYV J|UEpW tU IHO $ YLVM|DYHW @GRV &R pPIp
vagyisPDJDVDEE SRURJLWiV~ N ]HWERMRD POUM VD& ND

. p &ttel: I=le ', ahol: b D NLLQGXOy JDPPD VXJiU LQWH
, D YLVVI]DYHUW LQWHQ]JLWIiV
I DN ]JHW V&U&VpJIH

(] pUW SO D KRPRBDWPEWHIUWPNHD PDIDVDEE PLQW LC
FVIYHIHWW I~UIiVEDQ LV DONDOPD]KDWyYy PLQGHJ\LI

5. Neutron-gamm&N- V]IHOYpQ\H]pV
$ NJHWEHQ QHXWURQ VXJiU]iVVDO NHKHOWWWWUMELN

JRUBaAaMD UiIiQ\RYV D SRUR]JLWiIVVDO
PSOHWH»AHEOH ORJ ' DKRO ‘' D SRUR]JLWIiV
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6. Neutron-QHXWURQ V]HOYpQ\H]pV

$ YLVV]IDYHU G QHXWURQ VXJiU L&D Q@ LNW]JNIWE R QL
PLOQGHQIpOH KHRIRIPQ (]JpUW D QHXWURQ VXJiUJiV
WDUWDORPPDO SyUXVYt] NULVWiO\Yt] V]pQKLGUR

eO|Q|VHQ ApU]pNHQ\HQ " PXWDWMD DrepEd¢Rti QWiO \
VIDNDV]DLW tJ\ LIHQOGWWRN PR\ PHIU

7. \NXNE VpJ VIHOYpQ\H]pV &DOLEHU PpUpV

$ V]JRQGIiEyO NLiOOy WDSRJDWYy SDSXFXIRINDNOD O
HI\HQHWOHQVpJHLW 7DODMPHFKDQLNRIPQpMWRD\PH
N JHWQHN D V]&N<OW VIDNDV]RNDW GX]]D®ly YDJ\

1HP NDURWIi]VRV VIDNHPEHU V]iPiUD]HWN]]YRKMMOHQ
ad!

8. (J\pE PyGV]HUHN

X Akusztikus V]YQLNXYV VIHOYpQ\H]pV XOWUDKDC
PHIJKDWiIUR]KDWY D UXJDOPDVVIJL PRGXOXYV

X NXNIHUGIRY PPV WDODMPHFKDQLNIEDQ D N~
I|OGW|PHIJHNEHQ KDV]QiOKDWYy

X OIJOHWHMOYpQ\H]pV | NpQW YXONIQL N JHWHNE
N JHW PiOOiV NLPXWDWiViUD DONDOPD]KDWy

X 2ULHGPULEDWDYpWHO D N JHW UpWHJ] GpV YDJ)
WiMROiIV~ NLPXWDWiViUD DONDOPDV I~UyO\XND

Javasolt irodalom:
- %iQ\iV]IDWL .p]JLN|Q\Y ,,, N|WHW

-0DJ\DU *HRILJLNXVRN (J\HVeGHWH $(
iIsmeretek.
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$ PpUpVL PNGNWHUNLPXWDWiV |[VV]JHIRJODOIiVD

.DURW Elektromos f—=— SG';?”';;_Q © yNJettB)r';_ LPXWDW
PyGVIH HOOHQ ' OHJMREE H
. ]H gamma gamma neutron
: igen Elektrr HOOHQ
kavics magas alacsony N|]JHSH alacsony Term. gamma
homok magas alacsony N|]JHSH alacsony 'Igecr)r:' glavrxr;]a H
agyag alacsony magas alacsony N|JHS 'Igegrrl;' glavr:/]rga H
KRPRN 'gen alacsony | _ '9¢" '9€N 1 LNUR HOO
magas alacsony magas
, N|JHSH
PiUJD YiOwRr| Mmagas alacsony | magasabb 5DGLROyJL
igen igen
S 9 alacson 9 magas OHNWU ~ H
PpVIN P magas y alacsony 9 5DGLROyYJL
P repedezett YIiOWR magasabb magasabb | alacsony (OHNWU  H
YiOW 5DGLROyYJL
igen igen (OHNWU H
. PS magas magasabl alacsony Magas | spGLRO yJL
vulkanit
reped. Y iOWR| magasabbl magasabb| alacsony (OHNWU  H
bontott 5DGLROyYJL
. igen igen (OHNWU H
tufa NRYIV magas magas alacsony Mmagas | spGLRO yJL
puha YiOWR| magas magasabb | alacsony (OHNWU H
agyagos S5DGLROyYJL
agyag alacsony magas | alacsonyablj alacsony | 5 DGLROyJL
SZETVes W ]JHJ \ magasabb magas | igen magas 'gen 5DGLROyJL
alacsony

$ PpUpVL PWEIWOHDWPHFKDQLNDL NXWDWiV |[VV]HIRJO

/DODMPHFKDQLND

AYL]VJIOW NDURWI]

+RPRNRV N JHWHN V]H

(OHNWURPRYV HQOdJarkhhi

JW[WW N JHWHN DJ\D

Term.-gamma, Gamma-gamma

9t ] WDUWDORP

IHXWURQ PYyGV]JHUHN

9t]VILYiUJiV

3RWHQFLIO VyJ]iVRV H

A, Q VLWX" WpUIRJDW)

Gamma JDPPD pV -gad U

3RURJLWiV Kp]DJWpQ

Gamma JDPPD pV -gad U

SHUPHDELOUMWIVH]AN®

6y]iVRV HOOHQIiOOiV

OLNURUpPpWHJIJJHWWVpJ

OLNUR VJHOYpQ\H]pV

7I[UHGH]JHWWVpJ

% VpJ VIHOY pQ\ Fnheptvon

5XJD O P bngdviiusL

$NXVJWLNXV VIHOYpQ

9DOYGL UpWHJG OpV

2ULHQWIOW PDJPLQW
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