
ÖZET 
 
 

6$621��%$70$1��<2/8�g=(/�-(27(.1ø.�7$6$5,0, 
 
 

ù(1*h/��0�$OSHU 
<�NVHN�/LVDQV�7H]L��-HRORML�0�KHQGLVOL÷L�$QDELOLP�'DOÕ 

7H]�'DQÕúPDQÕ��3URI�'U��øO\DV�<,/0$=(5 
Eylül 2005, 87 sayfa 

 
 

8ODúÕP� VLVWHPOHUL� ELUELULQLQ� UDNLEL� GH÷LO� WDPDPOD\ÕFÕVÕGÕU�� %X� \DNODúÕmla, 
�ONHPL]GH� JHUoHNOHúWLULOHQ� P�KHQGLVOLN� oDOÕúPDODUÕQÕQ� ELUELULQL� GHVWHNOH\HQ��
JHOHFH÷H�G|Q�N�oDOÕúPDODU�ROPDVÕ�EHNOHQPHOLGLU��$QFDN�\DSÕODQ�\ROXQ�ER\XQD�J|UH�
SDUD�ND]DQÕODQ�ELU�LKDOH�VLVWHPLQGH�PRGHUQ��ELOLPVHO��DNÕOFÕ�YH�XFX]�SURMHOHULQ�NDEXO�
görmesi oRN�]RU�ROPDNWDGÕU��6DVRQ�\ROX�GD�E|\OH�ELU�SURMHGLU��6DVRQ�\ROXQXQ�|QHPL��
ND\PD�N�WOHOHUL\OH�GROX��VWDQGDUWODUÕ�G�ú�N�PHYFXW�\RO�YH�DOÕúÕODJHOPLú�\|QWHPOHUOH�
EHOLUOHQHQ� JHoNL\H� �6��� DOWHUQDWLI� ROPDVÕGÕU�� %X� JHoNL� �6��� 6DVRQ� LOoHVL� YH� \DNÕQ�
çevresine yükseN� NDOLWHGH� XODúÕPÕQ� VD÷ODQPDVÕQÕ� YH� D\QÕ� ]DPDQGD� %DWPDQ-
'L\DUEDNÕU�\ROXQX�NX]H\GHNL�0Xú-(OD]Õ÷�\ROXQD�ED÷ODPD\Õ�KHGHIOHPHNWHGLU��� 
   %X� DPDoOD� PRGHUQ� JHoNL� SURMHOHULQGH� NXOODQÕODQ�� J�YHQLOLU� ELU� MHRWHNQLN�
WDVDUÕP� LoLQ� L]OHQPHVL� JHUHNHQ� DúDPDODU� JHUoHNOHúWLULOPLúWLU�� ��������� |OoHNOL�
WRSRJUDILN� KDULWDODU� �]HULQGH� ND\PD� N�WOHOHUL� EHOLUOHQPLú�� VDKD� MHRORMLVL�
oDOÕúPDODUÕQGD� W�P� MHRORMLN� ELULPOHULQ�� ND\PD� N�WOHOHULQLQ� YH� \DSÕVDO� XQVXUODUÕQ�
KDULWDODPDVÕ� \DSÕOPÕúWÕU�� -HRWHNQLN� EHOLUWHoOHULQ� EHOLUOHQPHVL� DPDFÕ\OD� sondaj ve 
DUDúWÕUPD� oXNXUODUÕ� DoÕODUDN� IDUNOÕ� ELULPOHUGHQ� ODERUDWXYDUGD� GHQH\OHUL� \DSÕOPDN�
�]HUH� � |UQHNOHU� DOÕQPÕúWÕU��%LULPOHU�6X-Süreksizlik-.LO� �66.��ELOHúHQOHUL� DoÕVÕQGDQ�
GH÷HUOHQGLULOHUHN�ND\PD�N�WOHOHULQLQ�ER\XWODUÕ��KDQJL�ELULPOHU�LoHULVLQGH�JHOLúWL÷L�YH�
EX�ND\PDODUÕQ�6��JHoNLVLQL�QDVÕO�HWNLOH\HFH÷L�DUDúWÕUÕOPÕúWÕU�� 
 %�\�N� RUDQGD� $\GÕQOÕN� dD\Õ� o|NHOOHULQLQ� �]HULQH� RWXUWXODQ� \RO� HNVHQL�
VDGHFH� LNL� QRNWDGD� ILOLú� LVWLILQ� LoHULVLQGHQ� JHoHFHNWLU�� /DERUDWXYDU� GHQH\OHUL� YH�
OLWHUDW�U� oDOÕúPDODUÕ� VRQUDVÕQGD� DO�Y\DO� PDO]HPHQLQ� YH� ILOLú� LVWLILQ� MHRWHNQLN�
GH÷LúWLUJHOHUL�EHOLUOHQPLúWLU��%XQD�J|UH�ELUOHúWLULOPLú�]HPLQ�VÕQÕIODPDVÕQD�J|UH�E�\�N�
oranda GW-*3� RODQ� ELULPLQ� LoVHO� V�UW�QPH� DoÕVÕ� φ = 370, kohezyon belli bir kil 
LoHUL÷LQH�ED÷OÕ�RODUDN�F� ���N3D��VÕNÕ�oDNÕO�|]HOOL÷LQH�ED÷OÕ�RODUDN�HODVWLVLWH�PRG�O��
�������N3D���NXUX�ELULP�KDFLP�D÷ÕUOÕN�γkmax = 21 kN/m3 ve 200 nolu elekten geçen 
PDO]HPH�\DNODúÕN����FLYDUÕQGD�EXOXQPXúWXU��<LQH�D\QÕ�úHNLOGH�ND\PD�N�WOHOHULQGH�
\DSÕODQ� JHUL� DQDOL]� VRQXoODUÕQD� J|UH� J�YHQOL� WDUDIWD�NDOPDN� úDUWÕ\OD� LoVHO� V�UW�QPH�
DoÕVÕ�φ = 250��NRKH]\RQ�F� ����N3D�RODUDN�EHOLUOHQPLúWLU�� 

 
 
Anahtar kelimeler : �*HoNL��-HRWHNQLN�GH÷LúWLUJH��.D\PD�N�WOHOHUL��6DVRQ 

 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ABSTRACT 
 
 

SPECIAL GEOTECHNICAL PROJECT OF SASON (BATMAN) HIGHWAY  
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Alternative transport systems are not competitors, but complementary to 
one another. In this respect, one should expect that engineering projects concerning 
transport infrastructure in Turkey are planned with long-term needs in mind and as 
complementing ones. However, in pratice, it is rather difficult to implement projects 
which are scientifically up to date, rational and reasonably priced where road 
constructions are tendered with regards to the lenght of the work. Sason Highway 
Project is no exception. This highway is a particularly important one, since the 
existing route (S2) is built with low standarts and is prone to landslides whereas, the 
proposed alternative (S1) will not only raise the standarts of transport along this 
route, but also will enable a northbound connection for the Batman-Diyarbakir 
highway to the Mus-Elazig highway. 

Thus, to create a modern highway project, measures are taken to make sure 
a reliable geotechnical design is implemented. Masses of landslides are pinpointed 
on 1/25000 scaled topographical maps. All the geotecnical units, landslides and 
structures are mapped during the fieldwork. Samples are taken for lab-research from 
variety of units by boring into these sites. Geological units have been evaluated on 
the basis of WDC (Water-Discontiniuty-Clay) combination. The dimensions of these 
landslides, the units in which they take place and possible effects on route S1 have 
been examined.  

The highway, the axis of which mostly sat on the sediments of Aydinlik 
River, whould pass through flish sediments only at two points. The geotechnical 
parameters for the aluvial material and the flish are determined via literature 
research and lab-work. The findings are as follows; 

Internal friction angle (φ) of the unit, which is mostly GW-GP according to 
Unified Soil Classificaiton is found φ = 370,  cohesion, in accordance with a certain 
amount of clay ingrediance is c = 1 kPa, the elasticity modulus in accordance with 
dense gravel property is 120000 kPa, dry unit weight is γkmax =21 kN/m3. Finally, 
according to the results of the reflexive analysis made on landslides, providing that 
the safe margins are not exceeded, that internal friction angle and the cohesion are 
found as  φ = 250 and c = 10 kPa respectively. 
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ÖN SÖZ 
 
 

'�Q\DQÕQ�PHUNH]L�NRQXPXQD�JHOHELOHFHN�ELU�FR÷UDI\DGD�EXOXQDQ��ONHPL]L�
|]HOOLNOH� VRQ� HOOL� \ÕOGÕU� JHUHN� LoHULGHQ� JHUHN� GÕúDUÕGDQ� R\QDQDQ� R\XQODUOD� EDWD÷D�
oHNPH\H�� HQJHOOHPH\H� oDOÕúDQODUÕQ� JD\UHWOHUL� YDU� J�F�\OH� GHYDP� HWPHNWHGLU�� hONH�
HNRQRPLVLQLQ� LoHULVLQH� \HUOHúWLULOHQ� \DEDQFÕ� VHUPD\HOHU�� VDWÕODQ� �ONH� WRSUDNODUÕ��
yerinde sayan projeler sayesinde tarihtH� \DSÕODQ� VDYDúODUD� QLVSHW� oRN� GDKD� NROD\�
ORNPDODU� RODUDN� VXQXOPDNWD\Õ]�� .XUWXOXú�P�FDGHOHVL� YHUPLú� ELU� �ONH� RODUDN� NROD\�
ORNPD� KDOLQH� JHOPHPL]� LVH� VRQ� HOOL� \ÕOOD� VÕQÕUOÕGÕU�� %DúWD� �UHWNHQ� LQVDQ� \HWLúWLUHQ�
µ.|\� (QVWLW�OHUL¶QLQ� NDSDWÕOPDVÕ�� H÷LWLP� VLVWHPLQLn çökertilmesi ve nihayetinde 
HNRQRPLN� ED÷ÕPOÕOÕN� QHGHQL\OH� ]DPDQÕQGD� NHQGL� NHQGLQH� \HWHQ� VHNL]� �ONHGHQ� ELUL�
ROPD�NRQXPXQGDQ�\DUÕ�V|P�UJH�NRQXPXQD�JHoLúLPL]�oRN�NÕVD�V�UP�úW�U�� 

'R÷DQÕQ�W�P�QLPHWOHULQLQ�EXOXQGX÷X�QDGLU��ONHOHUGHQ�ELU�WDQHVL\L]��$QFDN�
buna UD÷PHQ� KDOHQ� GÕúDUÕGDQ� HOHNWULN�� VÕYÕ� \DNÕW�� NDWÕ� \DNÕW�� GR÷DOJD]� JLEL� HQHUML�
ND\QDNODUÕQÕ� LWKDO� HWPHNWH\L]�� %�W�Q� EX� HQHUML� ND\QDNODUÕQÕQ� KHSVLQH� DOWHUQDWLI�
ROXúWXUDFDN� JL]LOJ�oOHU�� \HQLOHQHELOLU� HQHUML� ND\QDNODUÕ� �ONHPL]GH� PHYFXWWXU�� (Q�
E�\�N� ND\QDNODUÕPÕ]� VXODUÕPÕ]�� J�QHúLPL]�� U�]JDUÕPÕ]� X\JXQ� SURMHOHUOH� WHPL]�
HQHUML\H� G|Q�úW�U�OPHPHNWHGLU�� d�QN�� GÕúDUÕGDQ� HOHNWULN�� SHWURO�� GR÷DOJD]� DODUDN�
ED÷ÕPOÕOÕ÷ÕPÕ]Õ� DUWÕUPD� JD\UHWLQGH� RODQODU� YDUGÕU�� %X� GXUXP� W�P� P�KHQGLVOLN�
\DSÕODUÕQGD� GD� JHoHUOLGLU�� 'DKD� X]XQ�� SDKDOÕ�� NROD\� ER]XODELOHQ�� ER]XOGXNoD�
\DSWÕUÕODQ� \ROODU�� o|N�QFH� SDWDWHV� GHSRVX� \DSÕOPDN� LVWHQHQ�� GHSUHP� WHKOLNHVLQLQ� WD�
GLELQH�\HUOHúWLULOHQ�W�QHOOHU�� WDULKL�YH�PLUDVODUÕ�\RN�HGHQ��GR÷D\Õ�GH÷LúWLUHQ��|P�UO��
barajlar, denizde biten ya da ekmek teknemiz olan RYDODUÕQ�LoLQH�VRNXODQ�RWR\ROODU��
LQVDQ� WDúÕPD\Õ� GH÷LO� DUDo� JHoLUPH\L� KHGHIOH\HQ� N|SU�OHU�� GHPLU� \HULQH� DVIDOWD�
\DSÕODQ� \DWÕUÕPODU� YH� UDIODUGD� o�U�\HQ� DNÕOFÕ� SURMHOHU� YV�� YV�� %XQODUÕQ� KHSVLQLQ�
RQODUFD� |UQH÷L� PHYFXWWXU�� <ÕOODU� |QFH� GHPLU� D÷ODUOD� |U�OHQ� EX� \XUW�� DUWÕN� DVIDOWOD�
|U�OPHNWHGLU�� 7DEL� NL� DNÕOFÕ� ROGX÷XQGD� NDUD\ROX� XODúÕPÕ� NROD\ODúWÕUÕFÕ�
RODELOPHNWHGLU�� $PD� EX� �ONHGH� XODúÕPÕQ� WHN� YH� YD]JHoLOPH]� o|]�P�� 5$</,�
6ø67(0/(5� GLU�� +HU� QH� NDGDU� EX� oDOÕúPD� ELU� \RO� SURMHVL� ROVD� GD� NRQXPX� JHUH÷L�
önemi hayli fazla�RODQ��WDVDUÕPÕ�JHUH÷L�HQHUML�YH�HNRQRPLN�JHWLULVL�RODQ�ELU�SURMHGLU��
.DWPD�GH÷HUOHUL\OH�ELUOLNWH�|QHPVHQPHVL�YH�KD\DWD�JHoLULOPHVL�JHUHNHQ�ELU�SURMHGLU��� 

%X� oDOÕúPDQÕQ� JHUoHNOHúPHVLQGH�� \ÕOODUGÕU� X\JXODQDQ� VLVWHPOHUH� DOWHUQDWLI�
SURMHOHU��UHWHQ�YH�GDYDVÕQGDQ�DQFDN�YH�DQFDN�|O�QFH�YD]JHoHFHN�RODQ�GDQÕúPDQÕP�
3URI�'U�� øO\DV� <,/0$=(5¶H�� <,/0$=(5� (÷LWLP� YH�0�KHQGLVOLN¶WH� oDOÕúDQ� W�P�
PHVOHNWDúODUÕPD�� ODERUDWXYDU� oDOÕúPDODUÕQÕ� JHUoHNOHúWLUHQ�/LPLW�7HNQLN�$UDú��3URMH�
8\J�ùWL¶GH� oDOÕúDQ� PHVOHNWDúODUÕPD�� DUD]L� oDOÕúPDODUÕ� YH� WH]� \D]ÕP� oDOÕúPDODUÕ�
VÕUDVÕQGD� NDWNÕVÕQÕ� HVLUJHPH\HQ� DUNDGDúÕP� -HR�<�N�0�K�� $OL� g=9$1¶D�� \�NVHN�
OLVDQV� oDOÕúPDODUÕPÕQ� EDúODQJÕFÕQGD� GHVWHNOHULQL� YHUHQ� LON� GDQÕúPDQÕP�� GHNDQÕPÕ]�
3URI�'U�� $�hPLW� 72//82ö/8¶QD�� -HRORML� 0�KHQGLVOL÷L� %|O�P�QGH� J|UHYOL 
KRFDODUÕPD�YH�DVLVWDQ�DUNDGDúODUÕPD�VRQVX]�WHúHNN�U�HGHULP�� 

<�NVHN� OLVDQV� oDOÕúPDPÕQ� EDúÕQGDQ� EX� \DQD� KHU� ]DPDQ� GHVWHN� RODQ��
SUREOHPOHULQ�o|]�OPHVLQL�NROD\ODúWÕUDQ��LúOHULQ�\ROXQGD�JLWPHVLQL�VD÷OD\DQ��PRUDO�YH�
J�o� YHUHQ� KD\DW� DUNDGDúÕP� /HPLV¶H� YH� VRQUDGDQ� DUDPÕ]D� NDWÕODQ�� GDKD� G�Q\DGDQ�
KDEHUVL]�R÷OXP�$OL�$OSLQ¶H�VHYJLOHULPOH«������ 
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HGLOHFHN�ND\PD�J�YHQOLN�NDWVD\ÕODUÕ��VLVPLN�HWNL ���J�� 
47 

ùHNLO������  gQHUL�MHRWHNQLN�WDVDUÕPÕQ�X\JXODQPDVÕ�VRQXFXQGD�HOGH�
HGLOHFHN� ND\PD� J�YHQOLN� NDWVD\ÕODUÕ� �VLVPLN� HWNL � ����
g). 

48 

ùHNLO����� 6HNLOHúWLUPH� YH� 7RULoHOOL� \|QWHPL\OH� ND]DQÕODFDN�
sXODQDELOLU�WLSLN�WDUÕP�DODQODUÕ� 

49 

ùHNLO����� *HoNL� FLYDUÕQGD� D]� VD\ÕGDNL� VHNLOHúWLULOPLú� DODQODUGDQ�
bir tanesi. 

50 
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1. *ø5øù 
 
 

%X� E|O�PGH�� oDOÕúPDQÕQ� DPDFÕ� YH� oDOÕúÕODQ� DODQÕQ� LNOLP�� WRSRJUDI\D� YH�
XODúÕP�|]HOOLNOHULQGHQ�EDKVHGLOHUHN�oDOÕúPD�DODQÕ�LOH�LOJLOL�JHQHO�ELOJLOHU�YH�NRQXQXQ�
XOXVDO�\RO�SURMHOHULQGHNL�|QHPLQH�GH÷LQLOPLúWLU�� 
 
 
������dDOÕúPDQÕQ�$PDFÕ�YH�gQHPL 
 

8ODúÕP� VLVWHPOHUL� ELUELULQLQ� WDPDPOD\ÕFÕVÕGÕU�� DVOD� UDNLEL� GH÷LOGLU�� %X�
ED÷ODPGD� oD÷GDú� XODúÕPÕQ� YDUGÕ÷Õ� VRQ� QRNWD�� XODúÕP� VRUXQODUÕQÕQ� o|]�P�� LoLQ�
ELUOHúLN� WDúÕPDFÕOÕ÷ÕQ� ROPD]VD� ROPD]� QLWHOLN� WDúÕGÕ÷ÕGÕU�� $QFDN� ����¶OÕ� \ÕOODUGDQ�
EXJ�QH� EX� WHPHO� LONH\H� �ONHPL]GH� X\XOPDPÕúWÕU�� 7�P� XODúÕP� VLVWHPOHUL�
NDUD\ROODUÕQÕQ� OHKLQH� ELUELULQH� UDNLS� HGLOPLúWLU�� ����¶OL� \ÕOODUGDQ� J�Q�P�]H�
karayolODUÕQGDNL�\ROFX� WDúÕPD�RUDQODUÕQÕQ�DUWÕúÕ�GLNNDW�oHNPHNWHGLU��%XQXQ�\DQÕQGD�
DOWHUQDWLI� KDOLQH� JHOHQ� XODúÕP� VLVWHPOHULQGH� $%'� YH� $%� �ONHOHULQLQ� �VW�QO�NOHUL�
DoÕNoD�J|U�OPHNWHGLU��ùHNLO�������.DUD\ROODUÕQÕQ�XOXVDO�oÕNDUODU�J|]�DUGÕ�HGLOHUHN�|Q�
SODQD� oÕNDUÕOPDVÕQÕQ� \DQÕ� VÕUD�� WHNQRORMLN� JHOLúPHOHU� J|]� DUGÕ� HGLOHUHN� XOXVDO�
ND\QDNODUÕQ�ERúD�KDUFDQGÕ÷Õ�GD�\DGVÕQÕODPD]�ELU�JHUoHNWLU��d�QN���ONHPL]GH��EHQ]HU�
�o�QF�� G�Q\D� �ONHOHULQGH� GH� ROGX÷X� JLEL�� \ROXQ� ER\XQD� YH� ND]ÕOÕS� GROGXUXODQ�
hacmine göre para veren bir ihalH� VLVWHPL� VRQ����\ÕOD�GDPJDVÕQÕ� YXUPXúWXU� �ùHNLO�
1.2���%|\OHFH� úHNLOGH�VXQXODQ�\RO�|UQHNOHUL�XOXVD�GD\DWÕOPÕúWÕU��%X�oDOÕúPD\D�NRQX�
RODQ� SURMHGH� GH� EHQ]HU� VRUXQODUOD� NDUúÕODúÕOPÕúWÕU�� $QFDN�� oDOÕúPDQÕQ� GD� LoLQGH�
EXOXQGX÷X� JHoNL� SURMHOHUL�� \DSÕPD� NDUDU� YHUHFHN�PDNDPODUD� NDUúÕODúWÕUPDOÕ� RODUDN�
VXQXOPXú��|QHUL� \RO�VLVWHPL�RODQ�6��VHoHQH÷L�EHQLPVHWLOPH\H�oDOÕúÕOPÕúWÕU��Çizelge 
1.1���8]XQ�X÷UDúODU�QHWLFHVLQGH��|QFH�.DUD\ROODUÕ�%|OJH�0�G�UO�÷��\HWNLOLOHUL�GDKD�
sonra da Genel Müdürlük yetkilileri bilgilendirilerek öneri projenin kabulü 
VD÷ODQPÕúWÕU�� %X� oDOÕúPDODUÕQ� JHUoHNOHúWLULOPHVLQGH� HQ� E�\�N� HQJHO� RODUDN�� 'HYOHW�
6X� øúOHUL� *HQHO� 0�G�UO�÷�¶Q�Q� \DSPDVÕ� JHUHNHQ� ELU� LúL� .DUD\ROODUÕ� *HQHO�
0�G�UO�÷�¶Q�Q�\DSWÕ÷Õ�|QH�V�U�OP�úW�U��2\VD�EX�LNL�NXUXOXú�GD�XOXVDO�NXUXP�ROXS 
�ONH�LoLQ�oDOÕúPDNWDGÕU��%X�SURMH\OH��NDOLWHVL�\�NVHN�\RO�JHoNLVL�SURMHOHQGLULOLS��\HQL�
ELULQFL� VÕQÕI� WDUÕP� DODQODUÕ� ND]DQÕOÕUNHQ� \ROXQ� \DSÕP� YH� LúOHWPH� PDOL\HWOHUL�
\DGVÕQÕODPD]� RUDQGD� G�ú�U�OP�úW�U�� %X� oDOÕúPD� VRQXQGD� .DUD\ROODUÕQÕQ� JHoNL�
belirleme yöntePOHULQH�ELOLPVHO�YH�oD÷GDú�ELU�\DNODúÕP�GDKD�HNOHQPLúWLU�� 

0�KHQGLVOLN�SURMHOHULQGH�PHVOHNOHU�DUDVÕ�HúJ�G�P�NDoÕQÕOPD]GÕU��2UWDN�GLO�
JHQHOOLNOH�UDNDPODUGÕU��0DOL\HW��(PQL\HW��=DPDQ��(VWHWLN�–�dHYUH��0(=(��DoÕVÕQGDQ�
D\UÕQWÕOÕ�RODUDN�GH÷HUOHQGLULOPH\HQ�SURMHOHU�J�YHQLOLU�RODPD]��%X�WH]�oDOÕúPDVÕQGD����
\ÕOOÕN�.DUD\ROODUÕ� WDULKLQGH� LON� NH]� X\JXODQDFDN�ELU� \RO� SURMHVL�JHUoHNOHúWLULOPLúWLU��
0(=(� DoÕVÕQGDQ� GH÷HUOHQGLULOGL÷LQGH� VÕUDGDQ� \|QWHPOH� \DSÕODQ� \RO� SURMHVLQGHQ�
NDUúÕODúWÕUÕODPD\DFDN�NDGDU��VW�QO�NOHU�LoHUGL÷i görülmektedir (Bkz. Çizelge 1.1).  

%X� oDOÕúPD� NDSVDPÕQGD�� dDWDNN|SU�� �6LOYDQ-Batman-%LWOLV�� NDYúD÷Õ� LOH�
Sason-<�FHED÷�DUDVÕQGD�,��VÕQÕI�'HYOHW�\ROX�LoLQ�|Q�oDOÕúPDODU�WDPDPODQPÕú�RODFDN��
<�FHED÷� NDVDEDVÕQD� YH� RUDGDQ� GD� NX]H\GHNL� (OD]Õ÷-0Xú-Tatvan yoluna HQ� NÕVD�
\ROGDQ� ED÷ODQPD� RODQD÷Õ� VD÷OD\DFDN� SURMHOHU� �UHWLOHFHNWLU�� 6DVRQ�<ROX� 6�� JHoNLVL�
SURMHVLQLQ�KD\DWD�JHoPHVL�YH�NX]H\GHNL�DQD�\ROODUD�ED÷ODQPDVÕ��ONH�XODúÕPÕ�YH�\|UH�
KDONÕ�LoLQ�KD\DWL�|QHP�WDúÕ\DQ�ELU�KDPOH�RODFDNWÕU���� 

 



 
 
�ùHNLO������8ODúÕP�VLVWHPOHULQLQ�GD÷ÕOÕPÕ�YH�NDUúÕODúWÕUÕOPDVÕ� 



 
 

ùHNLO������dD÷GÕúÕ�LKDOH�VLVWHPLQLQ�GR÷DO�VRQXFX�RODUDN�\DSÕODQ�\RO��VRO�DOW�N|úHGHNL���
geçki). 

 
dL]HOJH� �����gQHUL� VHoHQH÷LQ� �6��� DOÕúÕODJHOPLú� \|QWHPOH�EHOLUOHQHQ� VHoHQH÷H� �6���

�VW�QO�÷� 
 

 Ölçüt 
$\GÕQOÕN�dD\Õ�
seçHQH÷L��6�� 'D÷�WDUDIÕ�VHoHQH÷L��6�� Seçilme 

RUDQÕ 
<DSÕP�EHGHOL 12 milyon YTL 18 milyon YTL 

Maliyet 
Fiziksel ve 
geometrik 
standartlara 
GD\DOÕ�X]XQOXN� 

���ROXS�EDNÕP 
LúOHWPH�PDOL\HWLQL�
\DNODúÕN����RUDQÕQGD�
DUWÕUDFDNWÕU� 

%35 ROXS�EDNÕP�RQDUÕP-
LúOHWPH�PDOL\HWLQL�\DNODúÕN�
����RUDQÕQGD�DUWÕUDFDNWÕU� 

S1 %30 
daha fazla 
seçilebilir. 

<ROXQ�\DSÕPÕ�
VÕUDVÕQGD 

Hiçbir jeoteknik 
GXUD\VÕ]OÕN�VRUXQX\OD�
NDUúÕODúÕOPD\DFDNWÕU� 

0HYFXW�WUDILNWH�VÕNÕQWÕODU�
RODFDNWÕU���NLOOL�ELULPOHU�
içerisinde giderile bilir 
jeoteknik sorunlarla 
NDUúÕODúÕODELOLU� Emniyet 

'XUD\OÕOÕN øúOHWPH�
döneminde 

Hiçbir jeoteknik 
GXUD\VÕ]OÕN�VRUXQX\OD�
NDUúÕODúÕOPD\DFDNWÕU� 

Killi birimler içerisin den 
JHoLOHFH÷LQGHQ�JLGHULOH 
ELOLU�MHRWHNQLN�GXUD\VÕ]OÕN�
VRUXQODUÕ\OD�NDUúÕODúÕOabilir  

S1 %40 
daha fazla 
seçilebilir. 

<DSÕP�V�UHVL�
\DNODúÕN 

12 ay 30 ay 
Zaman 
 )D\GDOÕ�|PU� ���\ÕO ��\ÕO 

S1 %20 
daha fazla 
seçilebilir. 

Fiziki Çevre Fazladan 4000 dönüm  
,�VÕQÕI�WDUÕP�DUD]LVL�
ND]DQÕODFDNWÕU� 

<DNODúÕN�����G|Q�P������
PLO\RQ�<7/��WDUÕP�DUD]LVL�
olumsuz yönde etkilenir. Estetik 

Çevre Sosyal Çevre Biri eski, ikisi yeni 
olmak üzere üç yol 
ND]DQÕOPÕú�RODFDNWÕU� 

Sadece yeni yol ve eski 
yolun son bölümü 
NXOODQÕPGD�RODFDNWÕU� 

S1 %100 
daha fazla 
seçilebilir. 



 
�����dDOÕúPD�$ODQÕQÕQ�7DQÕWÕPÕ 
 

dDOÕúÕODQ� \RO� JHoNLVL�� J�QH\GH� Bitlis-'L\DUEDNÕU� 'HYOHW� <ROXQXQ�
Çatakköprü Mevkii (Silvan-Batman-%LWOLV�D\UÕPÕ��LOH�6DVRQ-<�FHED÷�DUDVÕQGD�NDODQ�
\DNODúÕN� ��� NP� X]XQOX÷XQGD� ELU� DODQÕ� NDSVDPDNWDGÕU�� dDOÕúPD� DODQÕ�� %DWPDQ� LOL�
NX]H\LQGH�� �������� |OoHNOL� 0Xú� /��� E�� YH� 0Xú� /��� E�� SDIWDODUÕ� Loerisinde 
NDOPDNWDGÕU��ùHNLO������ 

 

 
 

ùHNLO������<HUEXOGXUX�KDULWDVÕ� 



�������<HUOHúLP�YH�XODúÕP 

 
dDOÕúÕODQ�\RO�JHoNLVL��%LWOLV-'L\DUEDNÕU�GHYOHW�\ROXQXQ������NP�GH�EXOXQDQ�

dDWDNN|SU��PHYNLLQGHQ�EDúOD\ÕS�����NP�NX]H\GHNL�%DWPDQ�LOL�6DVRQ�LOoHVLQGH�VRQD�
ermeNWHGLU��%|OJH\H�XODúÕP�VDGHFH�PHYFXW�NDUD\ROODUÕQGDQ�VD÷ODQPDNWDGÕU��3URMHQLQ�
VRQXQGD� \HUDODQ� 6DVRQ� LOoHVL� YH� <�FHED÷� NDVDEDVÕQÕQ� úHKLU� PHUNH]LQH� RODQ�
ED÷ODQWÕVÕ�oDOÕúPD\D�GD�NRQX�RODQ�VWDQGDUWODUÕ�ROGXNoD�G�ú�N�����NP�OLN�NDUD\ROX�LOH�
VD÷ODQPDNWDGÕU��0HYFXW�\ROGDQ�LOoH\H�XODúÕP�LVH�\DNODúÕN����GDNLND�V�UPHNWHGLU� 

6DVRQ�LOoHVL�YH�<�FHED÷�NDVDEDVÕQÕQ�NX]H\GH�EXOXQDQ�%LQJ|O-0Xú-Tatvan 
NDUD\ROXQD�GR÷UXGDQ�ED÷ODQWÕVÕ�EXOXQPDPDNWDGÕU��%X�oDOÕúPDQÕQ�DPDoODUÕQGDQ�ELUL�
GH� XODúÕP� DoÕVÕQGDQ� NX]H\� E|OJH\H� VWDQGDUWODUÕ yüksek geçkilere uygun ortam 
\DUDWPDN� YH� NDSDOÕ� ELU� KDY]D� NRQXPXQGDNL� 6DVRQ� E|OJHVLQL� <�FHED÷� �]HULQGHQ�
NX]H\GHNL� DQD\RO� JHoNLOHULQH� ED÷ODPDNWÕU�� %|OJHGHNL� DQD� \HUOHúLP� PHUNH]OHULQLQ�
\DQÕ� VÕUD� &HYL]OLN�� (UGHPOL�� 7HNHYOHU�� .HOKDVDQ� YH� .DUDPHúH� .|\OHUL� LOH� bunlara 
ED÷OÕ� 6ÕQÕUN|\�� dD\|Q��� 0RODVDUL� JLEL� PDKDOOHOHU� \HUOHúLP� PHUNH]OHULQL�
ROXúWXUPDNWDGÕU�� 

 
 

�������øNOLP�YH�ELWNL�|UW�V� 
 

6DVRQ� LOoHVL� YH� oHYUHVL�� 'R÷X� 7RURVODUÕQ� J�QH\� \DPDoODUÕQGDNL� YDGLOHULQ�
DUDVÕQGD� NDODUDN� NDUDVDO� LNOLPLQ� JHQHO� HWNLOHULQGHQ� X]DN� ELU� LNOLP� |]HOOL÷L�
\DQVÕWPDNWDGÕUODU�� .X]H\GH� EXOXQDQ�0Xú� +DY]DVÕ� GDKD� oHWLQ� JHoHQ� NDUDVDO� LNOLP�
|]HOOLNOHUL�J|VWHULUNHQ��6DVRQ�E|OJHVL�ÕOÕPDQ��NDU�\D÷ÕúODUÕQÕQ�SHN�D]�ROGX÷X��\D]ODUÕQ�
LVH�QLVSHWHQ�VHULQ�JHoWL÷L�ELU� LNOLPH�VDKLSWLU��%|OJHGH�NDU�\D÷ÕúODUÕ genellikle Ocak 
YH� ùXEDW� D\ODUÕQGD�� \D÷PXU� LVH� LON-VRQEDKDU� D\ODUÕQGD� \R÷XQFD� JHUoHNOHúPHNWHGLU��
%|OJHQLQ� VÕFDN� KDYD� NXúDNODUÕQD� DoÕN� ROPDVÕ� EX� \D÷ÕúODUÕQ� X]XQ� V�UHOL� ROPDVÕQÕ�
HQJHOOHPHNWHGLU�� øNOLPLQ� ÕOÕPDQ� JHoPHVLQGH� GR÷DO� RODUDN� 6DVRQ� YH� %DWPDQ�
barajlaUÕQÕQ�GD�HWNLVL�ROGXNoD�ID]ODGÕU� 

<HU\�]�� \DSÕVÕ� YH� MHRORMLN� ELULPOHULQ� |]HOOLNOHUL� QHGHQL\OH� JHoNL� ER\XQFD�
VÕN�RUPDQOÕN�DODQODUD�UDVWODQÕOPDPDNWDGÕU��(VNL�G|QHPOHUGH�\R÷XQ�D÷DoOÕN�DODQODUÕQ�
YDUOÕ÷ÕQGDQ�EDKVHGLOVH�GH�\HUHO�KDONÕQ�ELOLQoVL]�NHVLPOHUL�VRQXFXQGD�D÷DoOÕN�DODQODU�
VH\UHOPLúWLU�� $QFDN� \HQL� \HQL� PHYFXW� DODQODUÕQ� NRUXQPDVÕ� YH� \HQL� D÷DoODQGÕUPD�
oDOÕúPDODUÕ� KÕ]ODQGÕUÕOPDVÕQD� |QHP� YHULOPH\H� EDúODQPÕúWÕU�� %|OJHGH� oR÷XQOX÷X�
PHúH� ROPDN� �]HUH� PHOHQJLo�� oÕQDU�� FHYL]�� NDYDN� YH� IDUNOÕ� W�UGHNL� PH\YH� D÷DoODUÕ�
oUPDQOÕN�E|OJHOHUL�ROXúWXUPDNWDGÕU��%X�D÷DoOÕN�DODQODUÕQ�KDULFLQGH�NDODQ�\HúLO�DODQODU�
LVH� WDUÕPD� X\JXQ� VDKDODUGD� \HWLúWLULOHQ� EDúWD� W�W�Q�� �]�P�� IÕVWÕN�� VHE]HOHUGLU��
g]HOOLNOH� W�W�Q��6DVRQ� YH� FLYDUÕQGDNL� HNLOL� DUD]LOHULQ� ROGXNoD� E�\�N�ELU�E|O�P�Q��
kapsayan�YH�E|OJH\H�HNRQRPLN�JHOLU�VD÷OD\DQ�ELU��U�QG�U���� 

 
 

1.2.3. Topografya 
 

dDOÕúPD� DODQÕ� YH� \DNÕQ� oHYUHVL� 'R÷X� 7RURVODUÕQ� \�NVHOWLOHUL� LOH� RQXQ�
J�QH\LQGH� NDODQ�JHQo�KDY]DODUÕQ�� DO�Y\DO� VDKDODUÕQ�DUDVÕQGD� NDOPDNWDGÕU��dDOÕúÕODQ�
\RO� JHoNLVLQLQ� EDúODQJÕo� QRNWDVÕQGD� \�NVHNOLN� \DNODúÕN� ���� P�� LNHQ�� 6DVRQ� LOoHVL�
\DNÕQÕQGDNL�ELWLú�QRNWDVÕQGD�����P��FLYDUÕQGDGÕU��dDOÕúPD�DODQÕQGD�EXOXQDQ�6DVRQ�



LOoHVL� 0Xú� *�QH\L� 'D÷ODUÕQÕQ� ELU� X]DQWÕVÕ� RODQ� $\GÕQOÕN� 'D÷ODUÕQÕQ� HWHNOHULQH�
NXUXOXGXU�� %|OJHGH� HQ� \�NVHN� QRNWD� EX� VÕUDGD÷ODUÕQ� ]LUYHVL� RODQ� ����� P��
\�NVHNOL÷LQGHNL� $\GÕQ� 7HSH� GLU�� <HUHO� DGÕ\OD�0HUHWR�'D÷Õ� RODQ�$\GÕQ� 7HSH� D\QÕ�
]DPDQGD� 'R÷X� 7RURVODUÕQ� HQ� \�NVHN� ]LUYHVL� |]HOOL÷LQGHGLU� �ùHNLO� ������ %|OJHGH�
D\UÕFD�0H\GDQ�'D÷Õ� ������P����.XúDNOÕ� �+HONÕV��'D÷Õ� ������P����7DúWHSH��*ROan) 
7HSHVL� ������ P���� 'RPX]� 7�� ������ P���� 1LQHQLQWDúÕ� 7������ P��� JLEL� EHOLUJLQ�
\�NVHOWLOHU� GH� EXOXQPDNWDGÕU��%X� \�NVHN� E|OJHOHULQ� DUDODUÕQGD� NDODQ� G�]O�NOHU� LVH�
RUWDODPD� ���� P�� \�NVHNOL÷LQGH� JHQLú� RYDODU� YH� GHUH� \DWDNODUÕQÕ� ROXúWXUPDNWDGÕU��
*�QH\H� GR÷UX� G�]O�N� DODQODUÕQ� ER\XWODUÕ� DUWPDNWDGÕU��*HoNLQLQ� WHPHOLQL� ROXúWXUDQ�
$\GÕQOÕN� �6DVRQ��dD\Õ�E|OJHGHNL� HQ�E�\�N�DNDUVX�|]HOOL÷LQGHGLU��$\GÕQOÕN�dD\ÕQD��
%HNVL��0HQ]HO��+HOPHQL��.DUDPHúH��dDOL]DQN�JLEL�GHUHOHU�ED÷ODQPDNWDGÕU� 
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 %|OJHGH�JHoPLú�\ÕOODUGD�\DSÕODQ�oDOÕúPDODU�GDKD�oRN�WHPHO�MHRORMLN�
\DSÕQÕQ� EHOLUOHQPHVL�� ELULPOHULQ� D\ÕUWODQPDVÕ� YH� SHWURO� DUDPD� oDOÕúPDODUÕQD� WHPHO�
ROXúWXUDFDN�\DSÕVDO�XQVXUODUÕQ�oÕNDUÕOPDVÕQD�G|Q�N�RODUDN�\DSÕOPÕúWÕU��0�KHQGLVOLN�
oDOÕúPDODUÕ� LoLQ� GDKD� oRN� VÕQÕUOÕ� E|OJHOHULQ�� GDU� JHoLúOHULQ� WHPHO� MHRORMLVL� \HWHUOL�
JHOPHNWHGLU��3URMH� VDKD� LOH� LOJLOL� \DSÕODQ�oDOÕúPDODUGD�ELULPOHUH�|]HOOLNOH� MHRWHNQLN�
niteliklerinden dola\Õ� \HQL� WDQÕPODPDODU� \DSÕOGÕ÷ÕQGDQ� PHYFXW� ND\QDNODU� LOH�
oDNÕúPDODU�V|]�NRQXVXGXU��%|OJH�LOH�LOJLOL�\DSÕODQ�oDOÕúPDODUGDQ�ED]ÕODUÕ�NURQRORMLN�
VÕUD�LOH�DúD÷ÕGD�EHOLUWLOPLúWLU���� 

g]ND\D� �������� 6DVRQ� YH� %D\NDQ� \|UHVLQLQ� VWUDWLJUDILVL� LOH� LOJLOL� \DSWÕ÷Õ�
oDOÕúPDVÕQGD�� DOORNWRQ� YH� 2WRNWRQ� ELULPOHULQ� ELUELULOHUL\OH� RODQ� \DSÕVDO� LOLúNLOHULQL�
DoÕNODPÕúWÕU��dDOÕúPDFÕ\D�J|UH� WH]H�NRQX�RODQ�VDKD� LOH�\DNÕQ�oHYUHVL�6DVRQ-Baykan 
*UXEX� DGÕ� YHULOHQ� D\ÕUWODQPDPÕú� oHúLWOL� IRUPDV\RQODUGDQ� ROXúPDNWDGÕU�� %X�
formasyonlar marn, fOLú��NRQJORPHUD��VHUSDQWLQ�YH�VSLOLWOHUGHQ�PH\GDQD�JHOPHNWHGLU�� 

ùDUR÷OX� YH� <ÕOPD]� �������� 'R÷X� $QDGROX� E|OJHVLQGHNL� QHRWHNWRQL÷LQ�
MHRORMLN� ELULPOHULQ� JHOLúLPLQH� RODQ� HWNLOHULQL� DoÕNODPÕúODUGÕU�� dDOÕúPDFÕODUD� J|UH�
'R÷X�$QDGROX¶QXQ�JHOLúLPLQGH�G|UW�WHPHO�\DSÕVDO�G|QHP�PHYFXWWXU��%XQODUGDQ�LONL�
E|OJHQLQ� WHPHOLQL� ROXúWXUDQ� HQ� \DúOÕ� ND\Do� WRSOXOX÷X�RODQ�PHWDPRUILN�ND\DoODUGÕU��
%X� ND\Do� GLOLPOHULQLQ� \DúÕ� 3DOHR]R\LN-$OW� 0HVR]R\LN� RODUDN� EHOLUWLOPLúWLU��
$UDúWÕUPDFÕODU� EX� ELULP� �]HULQH� LNLQFL� G|QHP� ND\DoODUÕ� RODQ�hVW�.UHWDVH� \HUOHúLP�
\DúOÕ� RIL\ROLWLN� NDUÕúÕPODUÕQ� JHOGL÷LQL�� EX� ELULP� �]HULQH� GH� W�P� ELULPOHUL�
uyumsuzlukla örten, Eosen-$OW� 0L\RVHQ� \DúOÕ� o|NHO� LVWLILQ� EXOXQGX÷XQX�� hVW�
0L\RVHQ¶GHQ� EDúOD\ÕS� J�Q�P�]H� NDGDU� GHYDP� HGHQ� VRQ� G|QHP� ND\DoODUÕQÕQ� LVH�
karasal ortaPGD�JHOLúPLú��HWNLQ�WHNWRQL]PD�YH�YRONDQL]PD�LOH�NDUDNWHUL]H�ROPXú�ELU�
LVWLI�QLWHOL÷LQGH�ROGX÷XQX�EHOLUWPLúOHUGLU��� 

*|QF�R÷OX� YH� 7XUKDQ� �������� 07$� DGÕQD� E|OJHGH� \DSWÕ÷Õ� oDOÕúPDODUGD�
E|OJHGH� IDUNOÕ� N|NHQOL� �o� WHNWRQRVWUDWLJUDILN� NXúD÷ÕQ� \HU� DOGÕ÷ÕQÕ� EHOLUWPLúOHUGLU��
$UDúWÕUPDFÕODU� HQ� �VW� \DSÕVDO� ELULPL� ROXúWXUDQ�%LWOLV�PHWDPRUILN� NXúD÷ÕQÕQ� ELU� oRN�
WHNWRQLN� GLOLPGHQ� PH\GDQD� JHOGL÷LQL�� RUWR-SDUDJQD\V�� úLVW�� DPILEROLW� YH� HNORMLWOHUL�
içeren Pre-'HYRQL\HQ�\DúWDNL�+L]DQ�*UXEX¶QXQ� WHPHO�ROGX÷XQX��'HYRQL\HQ-Triyas 
\DúÕO� PHWDNÕUÕQWÕOÕODU� LOH� UHNULVWDOL]H� NLUHoWDúODUÕQGDQ� ROXúDQ� 0XWNL� *UXEX¶QXQ� EX�
WHPHO� �]HULQGH� X\XPVX]� GXUGX÷XQX� EHOLUWPLúOHUGLU�� $UDúWÕUPDFÕODU� D\UÕFD� -XUD-
.UHWDVH� \DúOÕ� *XOHPDQ� 2IL\ROLWLQLQ� 0XWNL� *UXEX� �]HULQH� V�U�NOHQGL÷LQL�� KHU� LNL�
birimin de Üst KUHWDVH� \DúOÕ� .LQ]X� )RUPDV\RQX� WDUDIÕQGDQ� X\XPVX]� RODUDN�
|UW�OG�÷�Q���2UWD-hVW�(RVHQ�\DúOÕ�.Õ]ÕOD÷Do�)RUPDV\RQXQXQ�DQD�GLOLPOHQPH�V�UHFL�
|QFHVLQGH� o|NHOPLú� HQ� JHQo� ELULPL� ROXúWXUGX÷XQX� EHOLUWPLúOHUGLU�� dDOÕúÕODQ� E|OJH�
LoHULVLQGHNL�EX�GLOLPOL�NXúDN��%LWOLV�0HWDPRUILN�NXúD÷Õ�LOH�$UDS�2WRNWRQX�ELULPOHUL�
DUDVÕQGD� NDODQ�� oRN� VD\ÕGD� WHNWRQLN� GLOLP� LoHUHQ� (UNHQ� 7HUVL\HU� \DúOÕ� %D\NDQ�
.DUPDúÕ÷Õ� YH� *Ho� 7HUVL\HU� \DúOÕ� =L\DUHW� .DUPDúÕNODUÕQGDQ� PH\GDQD� JHOPHNWHGLU��
$UDúWÕUPDFÕODUD� J|UH� E|OJHGHNL� HQ� DOW� \DSÕVDO� ELULP� $UDS Platformunun Tersiyer 
o|NHOOHULQL�WHPVLO�HGHQ�2WRNWRQ�.XúDN¶WÕU����� 

     
 

 
 
 



3. MATERYAL ve YÖNTEM 
 
 

%X�E|O�PGH��SURMH�YH�WH]�oDOÕúPDVÕ�V�UHFLQGH�NXOODQÕODQ�PDWHU\DOOHU�LOH�EX�
PDWHU\DOOHULQ� NXOODQÕP� \HUOHUL� LOH� L]OHQHQ� \|QWHPOHULQ� JHQHO� |]HOOLNOHULQGHQ�
bDKVHGLOPLúWLU������ 
 
 
3.1. Materyal  
 

.DUúÕODúWÕUPDOÕ� RODUDN� VXQXODQ� JHoHQHNOHUH� �FRUULGRU�� WHPHO� ROXúWXUDFDN�
P�KHQGLVOLN�oDOÕúPDODUÕQD�����������|OoHNOL�WRSRJUDILN�KDULWDODUÕQ�ELUOHúWLULOPHVL�LOH�
EDúODQPÕú�YH�oDOÕúPD�DODQÕQÕQ�WDEDQ�KDULWDVÕ�ROXúWXUXOPXúWXr.  

$UD]L� oDOÕúPDODUÕ\OD� MHRORMLN� ELULPOHULQ� JHQHO� YH� P�KHQGLVOLN� MHRORMLVL�
|]HOOLNOHUL�\HULQGH�J|]OHQPLú��EX�oDOÕúPDODU�QHWLFHVLQGH�SURMH\H�GH�WHPHO�ROXúWXUDQ�
\RO�JHoNLOHULQLQ�WHPHO�SUREOHPOHUL���VW�QO�NOHUL�EHOLUOHQPH\H�oDOÕúÕOPÕúWÕU��$UD]LGHQ�
DOÕQDQ� MHRORMLN� YHULOHU� WHPHO� WRSRJUDILN� KDULWD� �]HULQH� \HUOHúWLULOHUHN� JHoNLOHULQ� YH�
\DNÕQ� oHYUHVLQLQ� MHRORML� KDULWDVÕ� \DSÕOPÕúWÕU�� %X� KDULWDQÕQ� ROXúPDVÕQGD� MHRWHNQLN�
VRQGDM�YHULOHULQGHQ��DUDúWÕUPD�DPDoOÕ�DoÕODQ�oXNXUODUGDQ�YH�\�]H\OHQHQ�ND\DoODUGDQ�
\DUDUODQÕOPÕúWÕU�� *HoNL� LoLQ� HQ� X\JXQ� KDWWÕQ� EHOLUOHQPHVL�� |]HOOLNOH� GXUD\OÕOÕN�
VRUXQODUÕQÕ�� JHQHO�GD\DQÕP�|]HOOLNOHULQL� WHVSLW� DPDFÕ\OD� MHRWHNQLN�DPDoOÕ� VRQGDM�YH�
\HULQGH�6WDQGDUW�3HQHWUDV\RQ�7HVWOHUL��637��\DSÕOPÕúWÕU��� 

$UD]L� oDOÕúPDVÕ� VÕUDVÕQGD� DOÕQDQ� ]HPLQ� QXPXQHOHUL� �]HULQGH� \DSÕODQ�
ODERUDWXDU� GHQH\OHULQGH� JHQHOGH� LUL� WDQHOL� ]HPLQ� VÕQÕIÕQGD� RODQ� ELULPLQ� LQGHNV�
|]HOOLNOHULQL�� WHPHO�GLUHQFLQL�.DOLIRUQL\D�7DúÕPD�2UDQÕQÕ��&%5��VDSWDPD\D�\|QHOLN�
oDOÕúPDODU� JHUoHNOHúWLULOPLúWLU�� 7RSUDN� ]HPLQ� |UQHNOHULQ�� VX� PXKWHYDVÕ�� WDQH boyu 
GD÷ÕOÕPODUÕ�YH�NÕYDP�OLPLWOHUL�VDSWDQPÕú��ND\D�]HPLQOHUGHQ�DOÕQDQ�|UQHNOHU��]HULQGH�
GH� GD\DQÕP� WHVWOHUL� \DSÕOPÕúWÕU�� /DERUDWXYDU� VRQXoODUÕ� GLNNDWH� DOÕQDUDN� ]HPLQOHULQ�
P�KHQGLVOLN�|]HOOLNOHUL�RUWD\D�NRQPXúWXU�� 

 
 

3.2. Yöntem 
 
dDOÕúÕODQ� JHoNLOHULQ� YH� \DNÕQ� oHYUHOHULQLQ� P�KHQGLVOLN� |]HOOLNOHULQLQ�

EHOLUOHQPHVL��\HQL�YH�J�YHQLOLU�ELU�MHRWHNQLN�WDVDUÕP�LoLQ�L]OHQPHVL�JHUHNOL�DúDPDODU�
EX� oDOÕúPDGD� NXOODQÕOPÕúWÕU�� 3UREOHPOHULQ� \R÷XQ� ROGX÷X� JHoNL� ER\XQFD� WHPHO�
|]HOOLNOHULQ� VDSWDQPDVÕ� DPDFÕ\OD� WRSRJUDILN� KDULWDODUGDQ� IDUNOÕ� \|QWHPOHU�
X\JXODQDUDN�ND\PD�G�]OHPOHUL�EHOLUOHQPLúWLU�� 

7HPHO� MHRORMLN�ELULPOHULQ�GD÷ÕOÕPÕ�JHQHOOLNOH�\�]H\� úHNOLQH�\DQVÕPDNWDGÕU��
g]HOOLNOH� GH� ND\PD� VDKDODUÕ� ��������� |OoHNOL� WRSRJUDILN� KDULWDODUGD� ROGXNoD�
belirgindir (ùHNLO�����– 3.3).�(ú\�NVHOWL�H÷ULOHULQLQ�ELUELULQH�LoE�NH\�RODUDN�GXUGX÷X�
NHVLPOHU� ND\PD� VDKDODUÕQÕ� J|VWHUPHNWHGLU�� %X� \|QWHP� L]OHQHUHN� ����� ���� |OoHNOL�
WRSRJUDILN� KDULWDODU� �]HULQGH� ���� KDVVDVL\HWOH� \HU� ND\PDVÕ� VÕQÕUODUÕ�
oL]LOHELOPHNWHGLU�� %LU� \HU� ND\PDVÕQÕQ� SODQGD� YH� NHVLWWH� J|U�Q�úOHUL� YH� EXQODUÕQ��
\�]H\� úHNOLQH� \DQVÕPDODUÕ� PDVD� oDOÕúPDODUÕ\OD� GD� \�NVHN� J�YHQLOLUOLNOH� RUWD\D�
NRQXODELOPHNWHGLU��%N]���ùHNLO�����– 3.3).  
 
 



 

 
 

ùHNLO������<HU�ND\PD�úHNOLQLQ�WRSRJUDILN�KDULWDGD�J|U�Q�P�� 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

ùHNLO������7LSLN�ELU�ND\PDQÕQ�ELOHúHQOHUL��<ÕOPD]HU�������� 
 
 
 
 



 

 
 

ùHNLO������7LSLN�ND\PD�ELOHúHQOHULQLQ�ER\XWODUÕ��<ÕOPD]HU�������� 
 

 
 



*�YHQLOLU� ELU� MHRWHNQLN� WDVDUÕPD� XODúDELOPHN� LoLQ� ùHNLO� ���¶WH sunulan 
DúDPDODUÕQ� HNVLNVL]� RODUDN� \HULQH� JHWLULOPHVL� NDoÕQÕOPD]GÕU� �<DOoÕQ� YH� <ÕOPD]HU��
������<ÕOPD]HU�����-�������%X�PRGHO�oDOÕúPDVÕQGD�KHU�DúDPDQÕQ�J�YHQLOLUOL÷L�ELU�
|QFHNL�DúDPDQÕQ�J�YHQLOLUOL÷LQH�ED÷OÕGÕU�� 

 

 
 

ùHNLO������*�YHQLOLU�ELU�MHRWHNQLN�WDVDUÕP�LoLQ�L]OHQPHVL�JHUHNOL�DúDPDODU� 
 
%X�PRGHO�G|UW�WHPHO�DúDPDGDQ�ROXúPDNWDGÕU� 

(a) Jeolojik model (JM) 
(b) Hidrojeolojik model (HM) 
(c) Mühendislik jeolojisi modeli (MJM) 
(d) Jeoteknik model (JM) 



Jeolojik Model (JM): Dört boyutlu (x-y-z-t) olup jeolojik birimlerin x-y-z 
ER\XWWD�GD÷ÕOÕPÕQÕ�SODQ�YH�NHVLWOHUGH�J|VWHULU��%LULPOHULQ�LVWLIVHO�LOLúNLVLQL�J|VWHUPHN�
LoLQ� J|UHFHOL� \DúODUÕQÕQ� �W�� ]DPDQ� ER\XWXQXQ�� \DQÕVÕUD� ELOHúLPVHO� QLWHOLNOHULQH� GH�
DoÕNOÕN�JHWLULOLU��-HRORMLN�oDOÕúPDODU��MHRORMLN�PRGHO��-0�µLQ�ROXúWXUXOPDVÕQD�\|QHOLN�
RODUDN� JHUoHNOHúWLULOPHOLGLU�� g]HOOLNOH�� \RO� JLEL� oL]JLVHO� P�KHQGLVOLN� \DSÕODUÕQÕQ�
WDVDUÕPÕQGD�E�\�N�|QHP�WDúÕPDNWDGÕU��<ÕOPD]HU�YH�GL÷���������� 

Hidrojeolojik model (HM):� +LGURMHRORMLN� oDOÕúPDODU�� MHRORMLN� PRGHO�
(JM�¶LQ� ROXúWXUXOPDVÕQD� \|QHOLN� RODUDN� JHUoHNOHúWLULOPHOLGLU�� gQFHOLNOH�� DúD÷ÕGD�
VXQXODQ�NRQXODUD�DoÕNOÕN�JHWLUmelidir; 
-<HUDOWÕVX\XQXQ�ROXúXPX��GD÷ÕOÕPÕ�YH�GHYLQLPL��PRYHPHQW�� 

-Birimlerin hidrojeolojik özelliklerinin genel anlamda harita ve kesitlerde 
gösterilmesi (x-y-z),   

-<HUDOWÕVX\X� WDEODVÕQÕQ� YH� EDVÕQoOÕ� VX� VHYL\HVLQLQ� �SLH]RPHWULF� OHYHO��
mevsimlere göre de÷LúLPLQLQ��W��KDULWD�YH�NHVLWOHUH�LúOHQPHVL� 

-g]HOOLNOH�� \HUDOWÕVX\XQX� \|QOHQGLUHQ� GDOÕPOÕ� NÕYUÕPoXNXU� �V\QFOLQH�� YH�
EHQ]HUL� \DSÕVDO� |]HOOLNOHULQ� KDULWDODQPDVÕ� YH� P�KHQGLVOLN� \DSÕVÕ\OD� LOLúNLVLQLQ�
NXUXOPDVÕ��<ÕOPD]HU�YH�GL÷���������JHUHNPHNWHGLU� 
HM, yukarÕGD� GH÷LQLOHQ� MHRORMLN� PRGHOLQ� �]HULQH� RWXUXU�� $QD� LúOHYL� P�KHQGLVOLN�
MHRORMLVL� PRGHOLQH� YHUL� VD÷ODPDN� ROPDVÕQD� NDUúÕQ� MHRORMLN� PRGHOLQ� J�YHQLOLUOL÷LQL�
DUWÕUDFDN� JHUL-YHUL� GH� �EDFNIHHG�� VD÷OD\DELOPHNWHGLU�� *�YHQLOLU� ELU�HM, öncelikle 
\HUDOWÕVX\XQXQ�ROXúXPX�� GD÷ÕOÕPÕ� YH� GHYLQLPL� KDNNÕQGD�G|UW� ER\XWWD� �[-y-z-t) veri 
VD÷ODU�� 

Mühendislik jeolojisi modeli (MJM): Dört boyutlu (x-y-z-t) olup jeolojik 
birimlerin mühendislik özelliklerini niteliksel olarak ortaya koyar. Jeoloji ve 
hidrojeoloji modellerinin  üzerine otururken, jeoteknik modellerden de geriveri 
DODUDN� J�YHQLOLUOL÷LQL� DUWWÕUÕU�� 0�KHQGLVOLN� MHRORMLVL� PRGHOLQGH�� D\UÕQWÕOÕ� RODUDN�
YHULOPHVL� JHUHNHQ� NRQXODUÕQ� EDúÕQGD� VX-süreksizlik-kil (SSK) üçlüsü gelir. 
6�UHNVL]OLN� YH� NLOOHU� KDNNÕQGD� MHRORMLN� PRGHOGHQ� YHUL� DOÕQÕUNHQ� VX� KDNNÕQGD�
KLGURMHRORMLN� PRGHOGHQ� \DUDUODQÕOPDNWDGÕU�� 'ROD\ÕVÕ\OD� EX� DúDPDGD� GD� |QFHNL� LNL�
PRGHOH� JHUL� YHUL� VD÷ODQPD\D�|]HQ� J|VWHULOPLúWLU��%X�ED÷ODPGD��\HQL� oDOÕúPDODU� GD�
\DúDPD�JHoLULOPLúWLU���� 

Jeoteknik model (JtM): Jeoteknik model 3-boyutlu olup jeoteknik  
GH÷LúWLUJHOHULQ�[-y-]�ER\XWXQGD�GD÷ÕOÕPÕQÕ�J|VWHULU�YH� MHRWHNQLN�WDVDUÕPD�JHoLú� LoLQ�
|QNRúXOGXU�� -HRWHNQLN� GH÷LúWLUJHOHU�� MHRORML-hidrojeoloji-mühendislik jeolojisi 
PRGHOOHULQH�J|UH�EHOLUOHQHQ�QRNWDODUGD�\DSÕODQ�MHRWHNQLN�DUDúWÕUPDODU�LOe belirlenir. 
$UDúWÕUPD� YH� J|]OHP� \|QWHPOHULQLQ� VHoLPL� GH� V|]NRQXVX� PRGHOOHUH� J|UH� \DSÕOÕU��
$UDúWÕUÕOPDVÕ� JHUHNHQ� MHRWHNQLN� GH÷LúWLUJHOHULQ� YH� ]HPLQLQ� IL]LNVHO-kimyasal 
|]HOOLNOHULQLQ� W�U��� P�KHQGLVOLN� \DSÕVÕQÕQ� |]HOOL÷L� YH� JM, HM, MJM ’de ortaya 
konan zemLQLQ�JHQHO�GXUXPXQD�J|UH�GH÷LúLU��%DúND�ELU�DQODWÕPOD��N|SU��LoLQ�\DSÕODQ�
DUDúWÕUPD� W�U�� W�QHO� LoLQ� \DSÕODQ� DUDúWÕUPD� W�U�QH� J|UH� GH÷LúLNOLN� VXQDELOPHNWHGLU��
$\QÕ� IDUNOÕOÕN� GROJX� YH� \DUPD� LoLQ� GH� JHoHUOLGLU�� øQFH� WDQHOL-iri taneli toprak 
]HPLQOHUGHNL�DUDúWÕUPD�IDUNOÕOÕ÷Õ�N�WOHVHO�YH�V�UHNVL]OLNOHUL�L\L�JHOLúPLú�ND\DoODU�LoLQ�
GH�JHoHUOLGLU��%X�ED÷ODPGD�GD�D\UÕQWÕODU�V�UHNOL�J|]�|Q�QGH�WXWXOPXúWXU������� 

3UDWLN� VDKD� GHQH\OHUL�� J|]OHPOHU� YH� GHQH\LPOHU� NXOODQÕODUDN� ROXúWXUXODQ�
MHRWHNQLN� DUDúWÕUPD� SURJUDPÕ�� VRQGDM�� DUDúWÕUPD� oXNXUX�� \HULQGH� GHQH\� YH�
ODERUDWXYDU�GHQH\OHUL� LOH�\DúDPD�JHoLULOPLúWLU��'R÷DO�RODUDN�EX�oDOÕúPDODU�\XNDUÕGD�
GH÷LQLOHQ� MHRORML-hidrojeoloji-mühendislik jeolojisi modelleri üzerine oturtularak 
\DSÕOPÕúWÕU�� $UD]LGH� \DSÕODQ� D\UÕQWÕOÕ� oDOÕúPDODUGDQ� VRQUD� DOÕQDQ� |UQHNOHU� �]HULQGH 



ODERUDWXYDU� GHQH\OHUL� GH� JHUoHNOHúWLULOPLúWLU�� (OGH� HGLOHQ� VRQXoODU� E�URGD� \DSÕODQ�
ELOJLVD\DU�GHVWHNOL�PDVD�oDOÕúPDODUÕ� LOH�ELUOHúWLULOHUHN�GH÷LúLN�o|]�POHU��UHWLOPLúWLU��
Daha sonra bu çözümler maliyet-emniyet, zaman, esteWLN�YH�oHYUH��0(=(��DoÕVÕQGDQ�
GH÷HUOHQGLULOHUHN�HQ�X\JXQ�o|]�P�Q�EXOXQPDVÕQD��RSWLPL]DWLRQ��oDOÕúÕOPÕúWÕU��+DULWD�
YH� úHNLOOHULQ� oL]LPLQGH� &RUHO� 'UDZ� YH� $XWR&$'� oL]LP� JUDILN� SURJUDPODUÕ�
NXOODQÕOPÕúWÕU�� 

dDOÕúPD�DODQÕQGD�WRSODP�X]XQOX÷X��������P�RODQ���DGHW�DUDúWÕUPD�VRQGDMÕ�
YH� ��� DGHW� DUDúWÕUPD� oXNXUX� \DSÕOPÕúWÕU�� 6RQGDMODUGD� 637� GHQH\OHUL� �VWDQGDUW�
LOHUOHPH� GHQH\L�� \DSÕOPÕú� YH� EXQODUGDQ� HOGH� HGLOHQ� |UQHNOHU� �]HULQGH� N�WOH�
|]HOOLNOHUL� EHOLUOHQPH\H� oDOÕúÕOPÕúWÕU�� 6RQGDMÕQ� ND\D� JHoLúOHULQGH� LVH� V�UHNOL� NDURW�
aOÕQDUDN� LOHUOHQPLúWLU�� <DSÕODQ� VRQGDMODUGDQ� HOGH� HGLOHQ� YHULOHU� VRQGDM� YHUL�
N�W�NOHULQGH� VXQXOPXúWXU�� 6RQGDM� NDURW� \�]GHOHUL� YH� 54'� �ND\D� NDOLWH� GH÷HUL��
GH÷HUOHUL� KHU� NX\X� LoLQ� KD]ÕUODQDUDN� YHULOPLúWLU�� %X� GH÷HUOHU�� JHoLOHQ� ELULPOHULQ�
mühendislik özellikleUL�KDNNÕQGD�J�YHQLOLU�ELOJLOHU�VXQPDNWDGÕU�� 

-HRWHNQLN�DUDúWÕUPDODUGD�6X�– Süreksizlik –�.LO��66.���oO�V��\DGVÕQÕODPD]�
|QHP� WDúÕPDNWDGÕU�� %�W�Q� MHRWHNQLN� VRUXQODUÕQ� DUNDVÕQGD� GD� EX� �oO�� \DWPDNWDGÕU��
ùHNLO�����- 3.8�EX�ED÷ODPGD�WH]�oDOÕúPDODUÕ�VÕUDVÕQGD�V�UHNOL�NXOODQÕOPÕúWÕU��%|\OHFH�
HQ� VD÷ODP�� VWDQGDUWODUÕ� HQ� \�NVHN�� oHYUH\L� �VW� G�]H\GH� NRUX\DQ� YH� HQ� HNRQRPLN�
JHoNL�EHOLUOHQHELOPLúWLU� 
 

 
 

ùHNLO������6X�PROHN�O�Q�Q�oL]JLVHO�J|U�Q�P���<ÕOPD]HU�������� 
 

 
 

ùHNLO� ����� 7HN� \|QO�� \DSÕODUGDQ� ROXúDQ� EDNÕúÕPVÕ]� VÕUDGD÷ÕQ� HQ� NHVLWL� �<ÕOPD]HU��
1999). 

 
 



 
 

ùHNLO������(OHNWULN�GH÷LúLP�J�F��DoÕVÕQGDQ�LNL�D\UÕ�Xo�NLO�PLQHUDOL��<ÕOPD]HU�������� 
 

 
 

ùHNLO������.D]Õ�\DPDo�G�]OHPLQH�J|UH�V�UHNVL]OLN�VLVWHPOHULQLQ�DGODQGÕUÕOPDVÕ 
����������������<ÕOPD]HU�������� 

 
 

 
 

 
 
 
 
 

 
 



4. BULGULAR 
 
 

3URMH� VDKDVÕQGDNL� J|]OHPVHO� YH� GHQH\VHO� oDOÕúPDODU� IDUNOÕ� ]DPDQ�
GLOLPOHULQGH��o�D\UÕ�DúDPDGD�JHUoHNOHúWLULOPLúWLU��gQFHOLNOH�VDKDGD�JHQHO� MHRORML�YH�
MHRWHNQLN� oDOÕúPDODUÕ�� DUDúWÕUPD� VRQGDMODUÕ�� DUDúWÕUPD� oXNXUODUÕ�� \HULQGH� GHQH\OHU�
\DSÕOPÕú��DUGÕQGDQ�ODERUDWXYDU�YH�E�UR�oDOÕúPDODUÕ�\DSÕOPÕúWÕU��(OGH�HGLOHQ�EXOJXODU�
EX�E|O�PGH�VXQXOPXúWXU� 
 
 
4.1. Jeoloji ve Stratigrafi 
 

dDOÕúÕODQ�\RO�JHoNLOHUL�YH�JHoNLOHULQ�KHU�LNL�WDUDIÕQGD����¶HU�P��DoÕNOÕ÷ÕQGD�
\HU�DODQ�ELULPOHU�WDQÕPODQDUDN�MHRORML�KDULWDVÕ�YH�JHoNLQLQ�HQLQH�NHVLWL�KD]ÕUODQPÕúWÕU�
�(N� ��� (N� ���� $UD]L� oDOÕúPDODUÕQGD� |]HOOLNOH�� MHRORMLN� YH� HNRQRPLN� |]HOOLNOHUL�
QHGHQL\OH� GDKD� �VW�Q� RODQ� 6�� JHoNLVLQLQ� LoLQGHQ� JHoWL÷L� ELULPOHU� GHWD\ODQGÕUÕOPÕú��
birimler jeoteknik ve jeolojik özelliklerine göre yeniden WDQÕPODQGÕUÕODUDN�
DGODQGÕUÕOPÕúWÕU� �ùHNLO� ������%X�QHGHQOH�� V|]� NRQXVX�ELULPOHU� LoLQ�07$� WDUDIÕQGDQ�
NXOODQÕODQ� JHQHO� LVLPOHQGLUPH� EX� oDOÕúPD� NDSVDPÕQGD� \DSÕODQ� GDKD� GHWD\OÕ�
WDQÕPODPDODU� LoLQ� \HWHUOL� ROPDGÕ÷ÕQGDQ� YH� KDULWD�ER\NHVLWOHU� �]HULQGH� E�W�QO�÷��
VD÷OD\DELOPHN�DPDFÕ\OD�dL]HOJH�����GHNL�JLEL�GH÷LúWLULOPLúWLU��*HoNL�ER\XQFD�L]OHQHQ�
ELULPOHU� JHQHOOHúWLULOPLú� MHRORML� KDULWDVÕQGD� LVLPOHQGLULOHQ� ELULPOHU� LOH� IDNOÕOÕNODU�
J|VWHUPHNWHGLU��ùHNLO�������� 

dDOÕúPD� DODQÕQGD� YH� \DNÕQ� oHYUHVLQGH� \�]H\OHQHQ� OLWRORMLN� birimlerin 
\DúOÕGDQ�JHQFH�GR÷UX�VÕUDODQÕúÕ�DúD÷ÕGDNL�JLELGLU� 
 
dL]HOJH������+DULWDODPDGD�NXOODQÕODQ�GH÷LúWLULOPLú�LVLPOHU 
 

MTA 
øVLP 

7H]GH�.XOODQÕODQ�
øVLP 

$oÕNODPDODU 
Kk .UHWDVH�<DúOÕ�.DUPDúÕN 

Krü 
Kt .N�µQÕQ�NLOOL�NDONHUOL�³GXUJXQ�VX´�ILOLú�o|NHOOHUL 
Qy øQVDQ�HOL\OH�ROXúWXUXOPXú�\DSD\�]HPLQOHU 

Qa, Qs $NDUVX�\DWD÷Õ�o|NHOOHUL 
Qk 

.LOOL� \DPDo� |UW�V��� GXUD\VÕ]� N�WOHOHU� YH� ND\PD�
kütleleri 

Q 

Qg 
+HU� W�UO�� D\UÕúPD� YH� \Õ÷ÕúÕPÕ� LoLQH� DODQ� YH�
D\ÕUWODQDPD\DQ� ELULPOHU� �]HULQGH� |UW�� úHNOLQGH�
bulunan güncel çökeller 



 
 

ùHNLO������dDOÕúPD�DODQÕQÕQ�JHQHOOHúWLULOPLú�GLNPH�NHVLWL� 
 
 
 
 



 
 

ùHNLO������*HQHOOHúWLULOPLú�MHRORML�KDULWDVÕ��07$�������� 
 
 
 



�������.UHWDVH�NDUPDúÕ÷Õ��.N� 
 

.UHWDVH�\HUOHúLP�\DúOÕ� UHQNOL�NDUPDúÕNWÕU��dDOÕúPD�DODQÕQGD�HQ�oRN�\�]OHN�
veren birimdir. SHUSDQWLQLW� ELOHúHQOHULQLQ� \R÷XQ� ROGX÷X� NHVLPOHU� .NV� RODUDN�
DGODQGÕUÕOÕUNHQ�� NLUHoWDúÕQÕQ� \R÷XQ� ROGX÷X� VHYL\HOHU� .NN� RODUDN� DGODQGÕUÕOPÕúWÕU��
*HQHOOLNOH� RUWD� GD\DQÕPOÕGÕU�� dDOÕúPD� DODQÕ� LoHULVLQGH� NULVWDOL]H� NLUHoWDúODUÕ� YH�
UDG\RODULW� WHNWDúODUÕ� �ROLVWROLWK) yüzeylenmektedir. Genellikle ince kristalli ve koyu 
UHQNOL� RODQ� EX� ELULP� EX� E|OJHGH� HQ� |QHPOL� WDúRFD÷Õ� ND\QD÷ÕQÕ� ROXúWXUDELOHFHN�
JL]LOJ�oWHGLU��*HQHOOLNOH�\�NVHN�WHSHOHUL�ROXúWXUPXúODUGÕU��ùHNLO������ 
 

 
 

ùHNLO������.UHWDVH�\DúOÕ�NDUPDúÕ÷ÕQ�6DVRQ�LOoHVL�\DNÕQÕQGDNL�\�]OHNOHUL� 
  
4.1.2. Kretase tortul istifi (Kt) 
 

hVW�.UHWDVH� \DúOÕ� WRUWXO� LVWLI�� 7UL\DV� \DúOÕ� NDUPDúÕNWDQ� GD� VHYL\HOHU� LoHUHQ�
.UHWDVH��\DúOÕ��UHQNOL��NDUPDúÕ÷ÕQ�KDY]DVÕQÕQ�o|NHOOHULGLU��.W���7DEDQ�oDNÕOND\Do�YH�
NLOOL� NLUHoWDúÕ� VHYL\HOHUL� RUWD� GD\DQÕPOÕGÕU�� 'D\DQÕPOÕ� -� \�NVHN� GD\DQÕPOÕ� WDEDQ�
oDNÕOND\DoODUÕ\OD� EDúOD\DQ� ELULP� ]D\ÕI� -� RUWD� GD\DQÕPOÕ� NXPWDúÕ� -� PLOWDúÕ�
DUGDODQPDVÕ\OD� WHPVLO� HGLOPHNWHGLU�� $QD� V�UHNVL]OLN� W�U�� WDEDNDODQPDGÕU��
6�UHNVL]OLN�DUDOÕ÷Õ������–������P�DUDVÕQGD�GH÷LúPHNWHGLU��hVW�VHYL\HOHUL�LQFH�WDEDNDOÕ�
YH� NR\X� UHQNOLGLU�� $QFDN�� WDEDQ� oDNÕOND\Do� VHYL\HOHULQGH� WDEDNDODQPD� EHOLUJLQ�
ROPD\ÕS� V�UHNVL]� -�GDOJDOÕ� -�NDSDOÕ�RODUDN�GH÷HUOHQGLULOPHOLGLU��dDNÕOND\Do� VHYL\HVL�
LoHULVLQGH�VSLOLWLN�ED]DOW��VHUSDQWLQLW�YH�EHQ]HUL�ND\Do�oDNÕOODUÕ�\R÷XQOXNWDGÕU�� 

 



dR÷XQOXNOD� L\L� SHNOHúPLú�� \XYDUODN-\DUÕ� \XYDUODN�� PDNVLPXP� ��� FP��
ER\XWXQGDNL� oDNÕOODUGDQ� ROXúPXúWXU�� dDOÕúPD� DODQÕQÕQ� VRQ� NHVLPL� oHYUHVLQGH� WD]H�
\�]OHNOHUL�J|]OHQHELOPHNWHGLU��ùHNLO������ 
 

 
 

ùHNLO������.UHWDVH�WRUWXO�LVWLILQLQ�WDEDQ�oDNÕlkayaç seviyesi. 
  
�������.XYDWHUQHU�D\ÕUWODQPDPÕú��4J�� 
 

.XYDWHUQHU� \DúOÕ� ROXS� D\ÕUWODQDPD\DQ� W�P� ELULPOHU�4J� RODUDN� J|VWHULOPLú�
YH� KDULWDODQPÕúWÕU�� *HQHOOLNOH� EX� ELULPOHU� NDKYHPVL� VDUÕ� UHQNOL�� \R÷XQFD� NLUHoWDúÕ�
oDNÕOODUÕ�LoHUHQ��JHYúHN��D]�WXWWXUXOPXú��NDUÕúÕN�KDOGHNL�PROR]�YH�ND\PD�PDO]HPHVL�
|]HOOL÷LQGHGLU� 
 
 
4.1.4. Pleyistosen akarsu çökelleri (Qs) 
 

3OH\LVWRVHQ� \DúOÕ� DNDUVX� o|NHOOHULGLU�� .LUHoWDúÕ� WDQHOHULQLQ� \R÷XQ� ROGX÷X�
NHVLPOHUGH�\HU�\HU�RUWD�GD\DQÕPOÕ�ND\D�|]HOOL÷L�WDúÕPDNWDGÕU��ùHNLO������ 

 
 

4.1.5. Akarsu çökelleri (Qa) 
 

$NDUVX�o|NHOL�ROXS�JHQHOOLNOH�oDNÕOOÕ�YH�PLOOL�NXP�LOH�WHPVLO�HGLOPHNWHGLU��
*HYúHN�-�RUWD�VÕNÕ�GD\DQÕPOÕGÕU��.DOÕQOÕ÷Õ���–����P�DUDVÕQGD�GH÷LúPHNWHGLU��(Q�NDOÕQ�
ROGX÷X�NHVLP��GR÷DO�RODUDN��$\GÕQOÕN��6DVRQ��dD\ÕGÕU��ùHNLO������� 
 
 
 



 

 
 

ùHNLO�����  3OH\LVWRVHQ�\DúOÕ�DNDUVX�o|NHO�VHNLOHUL��4V�� 
 

 
 

ùHNLO������$\GÕQOÕN��6DVRQ��dD\Õ�YHULPOL�J�QFHO�o|NHOOHUL��4D�� 



4.1.6. Kayma kütleleri (Qk) 
 

Killi -�PLOOL�|UW��YH�GXUD\VÕ]�N�WOHOHUGLU��.D\PD�N�WOHOHUL�\DPDo�DúD÷Õ�\DYDú�
hareketli killi - milli örtü, akmalar ve yamaç eteklerinde biriken killi - milli çökeller 
LOH�WHPVLO�HGLOPHNWHGLU��*HQHOOLNOH�\XPXúDN�-�D]�NDWÕ�|]HOOLN�WDúÕPDNWDGÕU��.D\PDODU�
oR÷XQOXNOD� .W� YH� 4P� LoHULVLQGH� JHOLúPLúWLU� �%N]�� ùHN� ���� YH� ������ %X� ED÷ODPGD��
ÕVODN�]HPLQ�|]HOOL÷L�WDúÕ\DQ�NHVLPOHUGHQ�X]DN�GXUXOPD\D�oDOÕúÕOPÕúWÕU��6DVRQ¶D�JLGHQ�
PHYFXW�\RO��]HULQGH�JHRPHWULN�QHGHQOHUOH�JHoLOPHN�]RUXQGD�NDOÕQDQ�E�\�N�|OoHNOL�
ND\PD� VDKDODUÕQGD� -HRWHNQLN� g]HO� WDVDUÕP� X\JXODQDUDN� GXUD\VÕ]OÕN� VRUXQODUÕ�
JLGHULOPH\H�oDOÕúÕOPDNWDGÕU��ùHNLO����).  
 
 
4.1.7. Moloz birikintileri (Qm) 
 

0ROR]� ELULNLQWLOHULGLU�� .LUHoWDúÕ�� NULVWDOL]H� NLUHoWDúÕ�� GRORPLWLN� NLUHoWDúÕ�
DUGDODQPDVÕQGDQ�ROXúDQ� WHSHOHULQ�HWHNOHULQGH�J|]OHQPHNWHGLU� �ùHNLO� ������.DOÕQOÕ÷Õ�
yer-\HU����P� µ\L�DúPDNWDGÕU��%X�NHVLPOHUGH�WHPHO�ELULP�JHQHOOLNOH�NDOÕQ-RUWD�NDOÕQ�
WDEDNDOÕ�YH�RUWD�–�\�NVHN�GD\DQÕPOÕGÕU��*�QFHO�|UW�\��ROXúWXUDQ�PROR]�ELULNLQWLOHUL�
LVH�JHYúHN�|]HOOLNOL�PLOOL�-�NXPOX�oDNÕO�LOH� WHPVLO�HGLOPHNWHGLU��<HU�\HU�EORN�\R÷XQ�
seviyeler de içermektedir. 

 

 
 

ùHNLO������.D\PD�N�WOHOHUL��4N) ve moloz birikintileri (Qm). 
 
 
 
 
 
 



 

 
 

ùHNLO������.UHWDVH�\DúOÕ�WRUWXO�LVWLI�LoHULVLQGH�YH�YH\D��]HULQGH�JHOLúHQ�ND\PDODU��4N� 
 
4.1.8. Yapay dolgu (Qy) 
 
 Sason ilçesine giden mHYFXW� \ROXQ� GROJXVX� YH� 6�� VHoHQH÷L� LoLQ� \DSÕODQ�
\DUPDODUÕQ� DWÕNODUÕQÕQ� ROXúWXUGX÷X� DODQODU�� GROJX� VDKDODUÕ� \DSD\� ]HPLQ� RODUDN�
GH÷HUOHQGLULOPLúWLU��<RO�ND]Õ�DWÕNODUÕ�GD�4\�RODUDN�KDULWDODQPÕúWÕU��ùHNLO����).   
 
 
 
 
 
 
 
 
 
 



 

 
 

ùHNLO�������%�\�N�|OoHNOL�ND\PDODU�QHGHQL\OH�WHUN�HGLOHQ�JHoNLQLQ�ND]Õ�DWÕNODUÕ��4\� 
 
�����<�]H\�YH�<HUDOWÕVX\X Durumu   
   

dDOÕúPD�VDKDVÕ�LoHULVLQGH�NDODQ�$\GÕQOÕN�dD\Õ�E|OJHGHNL�HQ�E�\�N�\�]H\�YH�
\HUDOWÕVX\X� ND\QD÷ÕGÕU�� $\GÕQOÕN� oD\ÕQÕQ� JHQLú� DO�Y\DO� G�]O�NOHUL� LVH� \�NVHN�
JHoLULPOLOLN� |]HOOL÷L� QHGHQL\OH� \HUDOWÕVX\XQXQ� DNÕú� YH� GHSRODQPDVÕQD� RODQDN�
VD÷ODPDNWDGÕU�� $\GÕQOÕN� dD\Õ� YH� DO�Y\DO� VDKDVÕQD� \DNÕQ� E|OJHOHUGH� \DSÕODQ�
VRQGDMODUGD� \HUDOWÕVX\X� VHYL\HVL� ����� LOH� �����P�� DUDVÕQGD�� DO�Y\DO� VDKD� LoHULVLQGH�
DoÕODQ�DUDúWÕUPD�oXNXUODUÕQGD������LOH������P��DUDVÕQGD�GH÷LúNHQOLN�J|VWHUPHNWHGLU��
6X� VHYL\HVLQLQ� \�NVHN� ROGX÷X� DODQODU� $\GÕQOÕN� dD\ÕQÕQ� WDúNÕQ� VDKDODUÕ� YH� J�QFHO�
o|NHOOHULQLQ� ROGX÷X� JHQLú� G�]O�NOHUGLU�� %X� E|OJHOHUGH� JHoLULPOL� DNLIHU� |]HOOL÷LQGH�
NXP� oDNÕO� YH� EORN� ER\XWXQGDNL� PDO]HPHOHUGHQ� ROXúPDNWDGÕU�'R÷DVÕ� JHUH÷L� NLOOL�
ELULPOHU�GDKD�D]�JHoLULPOL�ROXS�ERúOXN�VX\X�EDVÕQFÕQÕQ�GD�NDWNÕVÕ\OD�GXUD\VÕ]�DODQODUÕ�
ROXúWXUPXúWXU��'XUD\VÕ]� DODQODUÕQ� oR÷X�EX�ELULPOHULQ� LoHULVLQGH� YH�GRNXQDNODUÕQGD�
JHOLúPLúWLU�� hVW� .UHWDVH� \DúOÕ� WRUWXO� ND\DoODU�� RUWD� JHoLULPOL� ROXS� DUWDQ� GHULQOLNOH�
JHoLULPVL]�|]HOOLNWHGLUOHU��$UDúWÕUPD� VDKDVÕ� LoHULVLQGH�J|]OHQHQ�HQ�\DúOÕ�ELULP�RODQ�
.NN��NLUHoWDúODUÕ��NÕUÕNOÕ�\DSÕVÕQGDQ�GROD\Õ�\�NVHN�JHoLULPOL�ROXS�MHRWHNQLN�DQODPGD�
VRUXQVX]GXUODU�� %�W�Q� ELULPOHUGH� \HUDOWÕVX\X� NDU� \D÷ÕúÕQGDQ� EHVOHQPHNWHGLU��
g]HOOLNOH� VÕUDGD÷ODUÕQ� \�NVHN� NHVLPOHULQGH� NDU� |UW�V�� \ÕOÕQ� HQ� D]� �� D\Õ�
J|]OHQHELOPHNWHGLU�� $QFDN�� $\GÕQOÕN� dD\Õ� 9DGLVL� ER\XQFD� VDGHFH� ELUNDo� J�Q� NDU�
örtüsü kalabilmektedir. 



�����=HPLQ�$UDúWÕUPDODUÕ 
 

Geçki boyunca yüzeylenen birimlerin jeolojik ve jeoteknik özelliklerini 
EHOLUOHPHN� DPDFÕ\OD� WRSODP� GHULQOL÷L� ������� P�� RODQ� �� DGHW� DUDúWÕUPD� VRQGDMÕ� YH�
������P��RODQ����DGHW�DUDúWÕUPD�oXNXUX�DoÕOPÕúWÕU��-HRWHNQLN�VRQGDM�oDOÕúPDODUÕ�VXOX�
URWDU\� VLVWHPOH� \DSÕOPÕú� ROXS� �VW� VHYL\HOHUGH� ]HPLQ� HOYHUGLNoH� WRSUDN� ]HPLQLQ�
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PXKWHYDVÕ� JLEL� |]HOOLNOHULQL� � EHOLUOHPHN� DPDFÕ\OD� QXPXQHOHU� DOÕQPÕúWÕU�� 6RQGDM�
NX\XODUÕQD� DLW� ELOJLOHUL� µ7RSUDN�.D\D�=HPLQ�9HUL�.�W�NOHUL¶QH� LúOHQPLútir (Ek 3). 
$UDúWÕUPD�oXNXUODUÕQD�DLW�ELOJLOHU�LVH�(N��¶GH�YHULOPLúWLU��� 
 
 
�������=HPLQ�DUDúWÕUPD�VRQGDMODUÕ 
 

*HoNL�ER\XQFD�WRSODP���DGHW�DUDúWÕUPD�VRQGDMÕ�\DSÕOPÕúWÕU��ùHNLO��������%X�
VRQGDMODUD�DLW�GHULQOLN�YH�\HUDOWÕVX\X��<$6��ELOJLOHUL�dL]HOJH����¶GH��GHWD\OÕ�MHRORMLN�
YH�MHRWHNQLN�ELOJLOHU�LVH�DúD÷ÕGD�NX\X�DoÕNODPDODUÕQGD�YHULOPLúWLU� 
 
dL]HOJH������6RQGDMODUD�DLW�GHULQOLN�YH�\HUDOWÕVX\X�VHYL\HOHUL 
 

Kuyu No Derinlik (m) YAS (m) %Dú�%LW��7DULKL 
0+570 15.00 8.40 07-08.10.2004 

0+700 12.10 6.50 05.10.2004 
0+730 10.00 0.35 06.10.2004 
10+800 20.00 7.20 14-16.10.2004 
11+100 15.00 12.20 09-10.10.2004 
11+120 20.00 12.50 11-13.10.2004 
13+300 10.00 0.65 20-21.10.2004 
13+350 10.00 1.50 19-20.10.2004 
14+330 10.00 1.85 17-88.10.2004 

TOPLAM 122.10   

 
SK 0+570 NX\XVX�WRSODP�������P��GHULQOL÷LQGHGLU��(N�����hVWWH������P�\H�

NDGDU� NDKYHPVL� \HúLO�� VDUÕPVÕ� NDKYHUHQNOL�� RUWD� VÕNÕ�� QHPOL�� D]� NLOOL� PLOOL� .80�
EXOXQPDNWDGÕU�� %X� ELULPGHQ� VRQUD� NX\X� VRQXQD� NDGDU� DoÕN� JUL�� DoÕN� \HúLOLPVL� JUL�
UHQNOL�.LOWDúÕ-.XPWDúÕ-.LUHoWDúÕ-0LOWDúÕ�DUGDODQPDVÕ�EXOXQPDNWDGÕU��.LOWDúÕ-0LOWDúÕ�
oRN� ]D\ÕI� GD\DQÕPOÕ�� oRN� D\UÕúPÕú�� .XPWDúÕ� YH� .LUHoWDúÕ� D]-RUWD� D\UÕúPÕú�� RUWD�
GD\DQÕPOÕ� |]HOOLNWHGLU�� %LULPOHUGH� HNOHPOHU� ��-600�� DoÕN-NDSDOÕ�� NLO-kalsit dolgulu, 
pürüzlü yüzeylidir. Birim yer yer iki-üç \|QGH�JHOLúPLú�HNOHP�WDNÕPÕQD�VDKLS�SDUoDOÕ�
görünümdedir. Kaya kalitesi (RQD) 12-���GH÷HUOHUL�DUDVÕQGD�GH÷LúPHNWH�ROXS�ELULP� 
 



 
oRN�]D\ÕI�ND\D�VÕQÕIÕQD�JLUPHNWHGLU��%X�NX\XGD�WRSODP���DGHW�6WDQGDUW�3HQHWUDV\RQ�
7HVWL��637��\DSÕOPÕúWÕU��<HUDOWÕVX\X�VHYL\HVL�8.40 m.dedir. 

SK 0+700 NX\XVXQXQ�GHULQOL÷L� WRSODP�������P�GLU��(N�����6DUÕPVÕ�NDKYH��
\HúLOLPVL� JUL�� NÕUPÕ]ÕPVÕ� NDKYHUHQNOL�� D]� NLOOL� NXPOX�� PLOOL� %/2.� ELULPL� �VWWH�
EXOXQPDNWDGÕU��%ORN�ER\XWXQGDNL�PDO]HPH�NXPWDúÕ��NLUHoWDúÕ�N|NHQOLGLU��%X�ELULP�
2.80 m.ye kaGDU�GHYDP�HWPHNWHGLU��%X�ELULPGHQ�VRQUD�NX\X�VRQXQD�NDGDU�\HúLOLPVL�
DoÕN� JUL�� \HúLOLPVL� JUL� UHQNOL�� oRN� D\UÕúPÕú�� ]D\ÕI-oRN� ]D\ÕI� GD\DQÕPOÕ� � .LOWDúÕ-
.XPWDúÕ-0LOWDúÕ�ELULPL�EXOXQPDNWDGÕU��<HU�\HU�ELULP�LoHULVLQGH�D\UÕúPD�GHUHFHVLQLQ�
\�NVHN�ROPDVÕ�QHGHQL\OH�V�UHNVL]OLNOHU�J|]OHQHPHPLúWLU��.D\D�NDOLWHVL� �54'���� LOH�
���DUDVÕQGD�GH÷LúPHNWHGLU��.X\XGD�\HUDOWÕVX\X�VHYL\HVL������P��RODUDN�|Oo�OP�úW�U� 
SK 0+730 NX\XVX�������P��GHULQOL÷LQGHGLU��hVWWH�VDUÕPVÕ�EH\D]��\HúLOLPVL�JUL�UHQNOL��
\XYDUODN� \DUÕ� \XYDUODN�� NLUHoWDúÕ�� NXPWDúÕ�� PLOWDúÕ� N|NHQOL� D]� NLOOL� NXPOX� %/2.�
ELULPL�EXOXQPDNWDGÕU��1HPOL-ÕVODN�RODQ�EX�ELULP������P�\H�NDGDU�GHYDP�HWPHNWHGLU��
%X�ELULPGHQ�VRQUD��\HúLOLPVL�JUL��DoÕN�\HúLO�UHQNOL��oRN�D\UÕúPÕú��oRN�]D\ÕI�GD\DQÕPOÕ��
.LOWDúÕ-0LOWDúÕ� DUGDODQPDVÕ� J|]OHQPHNWHGLU�� %LULP� LoHULVLQGH� D\UÕúPD� GHUHFHVLQLQ�
\�NVHN� ROPDVÕ� QHGHQL\OH� V�UHNVL]OLNOHU� J|]OHQHPHPLúWLU�� .D\D� NDOLWHVL� �54'��
|Oo�OHPHPLúWLU��ùHNLO��������<HUDOWÕVX\X�VHYL\HVL������P��GH�ROXS�NX\XGD���DGHW�637�
\DSÕOPÕúWÕU� 
 

 
 

ùHNLO������ SK 0+570 kuyu açma çalÕúPDODUÕ��EDNÕú�\|Q��NX]H\GR÷X� 
 
 
 
 
 
 
 
 



 

 
 

ùHNLO������ SK 0+730 kuyusu karot örnekleri. 
 

SK 10+800�NX\XVX�WRSODP�������P��GHULQOL÷LQGHGLU��(N�����hVWWH�DoÕN�JUL��
NDKYHPVL�JUL�UHQNOL�NXPOX�d$.,/�EXOXQPDNWDGÕU��dDNÕOODU�\DUÕ�\XYDUODN�\DUÕ�N|úHOL��
NLUHoWDúÕ�N|NHQOLGLU��%LULP�LoHULVLQGH�\HU�\HU�\R÷XQ�RODUDN�VH\UHN�oDNÕOOÕ�NXPOX�.LO�
EDQWODUÕ� J|]OHQPHNWHGLU�� %X� ELULP� ������ P�\H� NDGDU� GHYDP� HWPHNWHGLU�� %X�
GHULQOLNWHQ� LWLEDUHQ� NX\X� VRQXQD� NDGDU� VDUÕPVÕ� EH\D]�� NÕUPÕ]ÕPVÕ� EH\D]�� \HúLOLPVL�
gri renkli, seyrek killi kuPOX�oDNÕOOÕ�%/2.�ELULPL�\HUDOPDNWDGÕU��%ORNODU�NLUHoWDúÕ�
kökenli olup 10-���FP�ER\XWODUÕQGDGÕU�������-������P�OHU�DUDVÕ�\R÷XQ�oDNÕOOÕ�NXPOX�
.LO�LoHUPHNWHGLU��.X\XGD�WRSODP����DGHW�637�GHQH\L�\DSÕOPÕú��\HUDOWÕVX\X������P��
RODUDN�|Oo�OP�úW�U� 

SK 11+100 kuyusX� ������P�� GHULQOL÷LQGHGLU� �(N�����hVWWH� VDUÕPVÕ�EH\D]��
DoÕN�NDKYH��JULPVL�UHQNOL��D]�RUDQGD�EORN�YH�oDNÕO�LoHULNOL�oRN�VÕNÕ��QHPOL�NLOOL�.80�
ELULPL�EXOXQPDNWDGÕU�������P��GHQ�LWLEDUHQ�NX\X�VRQXQD�NDGDU��DoÕN�JUL�UHQNOL��oRN-
RUWD� GHUHFHGH� D\UÕúPÕú�� RUWD� GD\DQÕPOÕ�� oRN� ]D\ÕI� ND\D� NDOLWHOL�� SDUoDOÕ�.807$ù,�
EXOXQPDNWDGÕU�� 3DUoDOÕ� RODQ� HVLPOHULQGH� EHOLUJLQ� HNOHPOHU� J|]OHQHPHPLúWLU�� %X�
NX\XGD�\HUDOWÕVX\X�GHULQOL÷L�������P��RODUDN�|Oo�OP�úW�U� 
SK 11+120 NX\XVXQXQ� WRSODP�GHULQOL÷L� ������P�GLU��(Q��VWWH�DoÕN�NDKYH��DoÕN�JUL�
UHQNOL��D]�oDNÕOOÕ�YH�EORNOX��NLOOL�PLOOL�.80�ELULPL�\HUDOPDNWDGÕU��%X�ELULP�RUWD�VÕNÕ�
ve nemli özelliklerde olup 2.00 m.ye kadar devam etmektedir. Bu birimden sonra 
������ P�\H� NDGDU� DoÕN� NDKYH�� DoÕN� JUL� UHQNOL�� RUWD� GHUHFHGH� D\UÕúPÕú�� ]D\ÕI-orta 
GD\DQÕPOÕ�� oRN� ]D\ÕI-orta derecede kaya kalitesine sahip TRAVERTEN birimi 
\HUDOPDNWDGÕU� �ùHNLO� ������� (NOHPOHU�� �-70-900�� DoÕN-NDSDOÕ�� NLO-kalsit dolgulu, 
GDOJDOÕ��S�U�]O��|]HOOLNWHGLU��%X�ELULPLQ� DUGÕQGDQ�NX\X� VRQXQD�NDGDU�DoÕN�JUL�NLUOL�
beyaz renkli, az-RUWD� GHUHFHGH� D\UÕúPÕú�� RUWD� GD\DQÕPOÕ-GD\DQÕPOÕ�� oRN� ]D\ÕI�
GHUHFHGH� ND\D� NDOLWHVLQH� VDKLS�.807$ù,� ELULPL� \HUDOPDNWDGÕU�� (NOHPOHU�� ��-60-



900�� DoÕN-NDSDOÕ�� NDOVLW� GROJXOX�� GDOJDOÕ�� S�U�]O�� |]HOOLNWHGLU�� .X\XGD� \HUDOWÕVX\X�
VHYL\HVL�������P��RODUDN�|Oo�OP�úWür. 
 

 
 

ùHNLO������ SK 11+120 kuyusu karot örnekleri. 
 

SK 13+300 NX\XVX� WRSODP� ������ P�� GHULQOL÷LQGHGLU� �(N� ���� hVWWH� DoÕN�
NDKYH�� DoÕN� JUL� UHQNOL�� D]� EORNOX�� NLOOL�� PLOOL�� oDNÕOOÕ� .80� ELULPL� EXOXQPDNWDGÕU��
.XP�ÕVODN��N|W��ER\ODQPÕú�YH�oRN�VÕNÕ�|]HOOL÷LQGHGLU��øoHUGL÷L�oDNÕOODU�\DUÕ�\XYDUODN�
\DUÕ�N|úHOL��NLUHoWDúÕ��NXPWDúÕ�N|NHQOLGLU��%LULP������P�\H�NDGDU�GHYDP�HWPHNWHGLU��
%X� ELULPLQ� DUGÕQGDQ� NX\X� VRQXQD� NDGDU� DoÕN� \HúLO�� \HúLOLPVL� JUL� UHQNOL�� RUWD-çok 
GHUHFHGH� D\UÕúPÕú�� \HU� \HU� NLOOHúPLú�� � oRN� ]D\ÕI-]D\ÕI� GD\DQÕPOÕ�� oRN� ]D\ÕI-orta 
GHUHFHGH�ND\D�NDOLWHVLQH�VDKLS�.ø/7$ù,-0ø/7$ù,�ELULPL�\HUDOPDNWDGÕU��(NOHPOHU��
0-30-600�� DoÕN-NDSDOÕ�� NLO� GROJXOX�� GDOJDOÕ�� G�]J�Q� \�]H\OL� |]HOOLNWHGLU�� .X\XGD�
\HUDOWÕVX\X�VHYL\HVL������P��RODUDN�|Oo�OP�úW�U� 

SK 13+350 kuyusu toplDP� ������ P�� GHULQOL÷LQGHGLU� �(N� ���� hVWWH�
NDKYHUHQNOL��oRN�VÕNÕ��EORN�YH�NLO�LoHULNOL�d$.,/�ELULPL�EXOXQPDNWDGÕU��dDNÕOODU�\DUÕ�
\XYDUODN� \DUÕ� N|úHOL� |]HOOLNWHGLU�� %LULP� ����� P�\H� NDGDU� GHYDP� HWPHNWHGLU�� %X�
ELULPLQ�DUGÕQGDQ�NX\X�VRQXQD�NDGDU�DoÕN�\HúLO��\Húilimsi gri renkli, 1.70-4.10 m.ler 
DUDVÕ� WDPDPHQ� D\UÕúPÕú�� NLOOHúPLú�� ����-������ P�OHU� DUDVÕ� RUWD-çok derecede 
D\UÕúPÕú�� ]D\ÕI� GD\DQÕPOÕ�� ]D\ÕI-RUWD� GHUHFHGH� ND\D� NDOLWHVLQH� VDKLS� .ø/7$ù,-
0ø/7$ù,�ELULPL�\HUDOPDNWDGÕU��ùHNLO��������%LULP�VÕN�HNOHPOL�ROXS�HNlemler 0-30-
600�� NLO� GROJXOX�� GDOJDOÕ�� G�]J�Q� \�]H\OL� |]HOOLNWHGLU�� .X\XGD� \HUDOWÕVX\X� VHYL\HVL�
�����P��RODUDN�|Oo�OP�úW�U� 
 



 
 

ùHNLO������ SK 13+350 kuyusu karot örnekleri. 
 

SK 14+330 NX\XVX�GD� WRSODP�������P��GHULQOL÷LQGHGLU��(N�����hVWWH�DoÕN�
NDKYH��DoÕN�JUL�UHQNOL��D]�NLOOL��PLOOL��oDNÕOOÕ�.80�ELULPL�EXOXQPDNWDGÕU��.XP�ÕVODN��
N|W��ER\ODQPÕú�YH�oRN�VÕNÕ�|]HOOL÷LQGHGLU��øoHUGL÷L�oDNÕOODU�\DUÕ�\XYDUODN�\DUÕ�N|úHOL��
NLUHoWDúÕ��NXPWDúÕ�N|NHQOLGLU��%LULP������P�\H�NDGDU�GHYDP�HWPHNWHGLU��%X�ELULPLQ�
DUGÕQGDQ� NX\X� VRQXQD� NDGDU� DoÕN� NDKYH�� DoÕN� JUL� UHQNOL�� D]� NLOOL��PLOOL�� NXPOX� YH�
oDNÕOOÕ�%/2.�ELULPL�\HUDOPDNWDGÕU��dDNÕO�YH�EORNODU�\XYDUODN-\DUÕ�\XYDUODN�|]HOOLNWH�
ROXS� NXPWDúÕ� NLUHoWDúÕ� N|NHQOLGLU�� .X\XGD� \HUDOWÕVX\X� VHYL\HVL� ����� P�� RODUDN�
|Oo�OP�úW�U� 
 
 
4.3.2.�=HPLQ�DUDúWÕUPD�oXNXUODUÕ 
 

*HoNL� ER\XQFD� WRSODP� ��� DGHW� DUDúWÕUPD� oXNXUX� DoÕOPÕúWÕU� �(N� ���� %X�
oXNXUODUD�DLW�GHULQOLN�YH�\HUDOWÕVX\X��<$6��ELOJLOHUL�dL]HOJH����¶GH��GHWD\OÕ�MHRORMLN�
YH� MHRWHNQLN� ELOJLOHU� LVH� (N� �¶GH� YHULOPLúWLU�� $UDúWÕUPD� oXNXUODUÕ� $\GÕQOÕN� dD\Õ�
G�]O�NOHULQGH�� DO�Y\DO� VDKD� �]HULQGHNL� J�QFHO� o|NHOOHU� LoHULVLQGH� DoÕOPÕúWÕU� �ùHNLO�
������� $oÕN� NDKYH�� JULPVL� NDKYH�� DoÕN� JUL� UHQNOL� RODQ� EX� ELULP� \XYDUODN-\DUÕ�
\XYDUODN��\HU�\HU�\DVVÕ��NLUHoWDúÕ��NXPWDúÕ�QDGLUHQ�úLVW�YH�ED]DOW�N|NHQOL��D]�NLOOL�PLlli 
NXPOX�d$.,/� YH� %/2.� ER\XWXQGDNL�PDO]HPHOHULQ� IDUNOÕ� RUDQODUGD� NDUÕúÕPÕQGDQ�
ROXúPXúWXU��%ORN�ER\XWODUÕ�\HU�\HU������P��X]XQOX÷XQD�VDKLS�RODELOPHNWHGLU�� 
 
 
 
 
 
 
 



 

 
 

ùHNLO�������$\GÕQOÕN�dD\Õ�LoHULVLQGH�DoÕODQ�DUDúWÕUPD�oXNXUODUÕ� 
 
dL]HOJH������$UDúWÕUPD�oXNXUODUÕQD�DLW�JHQHO�ELOJLOHU 

 

Çukur No Derinlik 
(m) 

YAS 
(m) 

Jeolojik Birim Jeoteknik 
6ÕQÕI 

0+820 1.50 0.70 NXPOX�oDNÕOOÕ�%/2. GP 
1+250 1.55 0.65 NXPOX�oDNÕOOÕ�%/2. GP 
1+700 1.75 0.90 kumlu killi ÇAKIL SW 
2+200 1.60 0.90 killi milli BLOK SP 
2+600 1.55 1.10 NXPOX�oDNÕOOÕ�%/2. GW 
3+080 1.20. 0.40 NXPOX�oDNÕOOÕ�%/2. GP 
3+500 1.30 0.65 NXPOX�oDNÕOOÕ�%/2. GP-GM 
4+000 1.45 0.75 kumlu killi ÇAKIL SM 
4+700 1.80 1.40 NXPOX�oDNÕOOÕ�%/2. GW 
4+960 1.65 1.45 kumlu killi ÇAKIL SP-SM 
5+250 1.20 0.80 oDNÕOOÕ�Pilli KUM GP 
5+560 1.50 0.90 NXPOX�oDNÕOOÕ�%/2. GW 
6+040 1.25 0.45 NXPOX�oDNÕOOÕ�%/2. SP 
6+400 1.40 1.05 NXPOX�oDNÕOOÕ�%/2. GW 
6+900 1.30 0.70 NXPOX�oDNÕOOÕ�%/2. GW 
7+140 1.25 0.80 NXPOX�oDNÕOOÕ�%/2. GP-GW 
7+860 1.30 1.00 PLOOL�oDNÕOOÕ�.80 GP 
8+630 1.35 0.80 kumlu milli ÇAKIL GP 
9+200 1.80 1.60 NXPOX�oDNÕOOÕ�%/2. GP 
9+900 1.50 0.70 NXPOX�oDNÕOOÕ�%/2. GW-GM 
10+400 4.25 4.25 NLOOL�oDNÕOOÕ�.80 SM 
10+660 1.40 0.95 NLOOL�oDNÕOOÕ�.80 GP-GM 

 



dL]HOJH������$UDúWÕUPD�oXNXUODUÕQD�DLW�JHQHO�ELOJLOHU��GHYDP� 
 

Çukur No Derinlik 
(m) 

YAS 
(m) 

Jeolojik Birim Jeoteknik 
6ÕQÕI 

11+040 1.10 0.70 NXPOX�oDNÕOOÕ�%/2. SP 
11+400 1.75 1.60 NXPOX�oDNÕOOÕ�%/2. GP 
11+940 1.30 0.60 oDNÕOOÕ�PLOOL�.80 GP 
13+740 2.10 1.95 NXPOX�oDNÕOOÕ�%/2. GW 
13+960 1.25 0.45 NXPOX�oDNÕOOÕ�%/2K GW 
14+630 1.75 1.70 NXPOX�oDNÕOOÕ�%/2. GW 

 
�����/DERUDWXYDU�dDOÕúPDODUÕ 
    

dDOÕúPD� DODQÕQGD� \DSÕODQ� VRQGDM� YH� DUDúWÕUPD� oXNXUODUÕQGDQ� HOGH� HGLOHQ�
|UVHOHQPLú� WRSUDN�YH�ND\D�|UQHNOHULQLQ� LQGHNV�|]HOOLNOHUL�/ø0ø7�7HNQLN�$UDúWÕUPD�
3URMH� 8\JXODPD� $�ù�¶QLQ� ]HPLQ� PHNDQL÷L� ODERUDWXYDUÕQGD� EHOLUOHQPLúWLU��
/DERUDWXYDU�GHQH\�VRQXoODUÕQÕ�J|VWHUHQ�|]HW�WDEORODUÕ�(N��¶WH�YHULOPLúWLU� 

 
 

4.4.1. Zeminin indeks özellikleri 
 
�*HoNL� ER\XQFD� \DSÕODQ� DUD]L� oDOÕúPDODUÕ� VÕUDVÕQGD� DOÕQDQ� WRSUDN� ]HPLQ� YH� ND\D�
örnekleri üzerinde�LQGHNV�|]HOOLNOHUL�EHOLUOHPHN�DPDFÕ\OD��WDQH�ER\X�GD÷ÕOÕPÕ��NÕYDP�
OLPLWOHUL�� GR÷DO� VX� PXKWHYDVÕ�� VÕNÕúWÕUPD� GHQH\OHUL�� QRNWD� \�NOHPH� GHQH\OHUL�
\DSÕOPÕúWÕU� 
'HQH\OHUGH� NXOODQÕODQ� |UQHNOHU� VRQGDM� NX\XODUÕQGD� \DSÕODQ� ��� 637�� ��� DUDúWÕUPD�
çukuru ve 7 adet karRW� |UQH÷LQGHQ� DOÕQPÕúWÕU�� gUQHNOHU�� ELULPOHUL� HQ� L\L� G�]H\GH�
WHPVLO� HWPHVL� DPDFÕ\OD� IDUNOÕ� GHULQOLNOHUGHQ� DOÕQPÕúWÕU�� 'HQH\OHU� $670�
VWDQGDUWODUÕQD�X\JXQ�PDO]HPHOHU�NXOODQÕODUDN�\DSÕOPÕúWÕU��'HQH\OHULQ�\DSÕOÕúÕ�YH�EX�
GHQH\OHUH�DLW�EXOJXODU�VÕUDVÕ�LOH�DúD÷ÕGD�VXQXOPXúWXU� 
 
 
���������7DQH�ER\X�GD÷ÕOÕPÕ 
 

g]HOOLNOH� JHoNLQLQ� DQD� KDWWÕQÕ� ROXúWXUDQ� $\GÕQOÕN� dD\Õ� G�]O�NOHULQGH� \HU�
DODQ� ]HPLQOHULQ� WDQH� ER\X� GD÷ÕOÕPODUÕ�� NXUX� HOHN� PHWRGXQD� J|UH� o|]�POHQPLúWLU��
7DQH� ER\X� GD÷ÕOÕP� H÷ULOHUL� oL]LOHUHN� LUL� WDQHOL� ]HPLQOHULQ� WLSLN� WDQH� ER\X� GD÷ÕOÕP�
H÷ULOHUL�YHULOPLúWLU��ùHNLO�������� 
 
 
 
 
 
 



 
 

ùHNLO�������øUL�WDQHOL�]HPLQOHULQ�WDQH�ER\X�GD÷ÕOÕPÕ����|UQHN�� 
 

7DQH� ER\X� GD÷ÕOÕPÕQD� J|UH� oDOÕúPD� DODQÕQGD� J�QFHO� DNDUVX� o|NHOOHULQLQ�
D÷ÕUOÕNOÕ�RODUDN�LUL�WDQHOL�ROGX÷X�WHVSLW�HGLOPLúWLr. Geçki boyunca gözlenen iri taneli 
]HPLQOHULQ�JHQHO�|]HOOL÷L��Hú�úHNLOOL�ROPD\ÕS��JHQHOGH�L\L��\HU�\HU�N|W��GHUHFHOHQPLú��
SHN�D]�PLNWDUGD�LQFH�WDQHOL�PDO]HPH�LoHUHQ�oDNÕO�YH�EORN�ER\XWXQGDNL�PDO]HPHGHQ�
ROXúPDVÕGÕU�� (OHN� DQDOL]OHULQGH� DUDúWÕUPD� oXNXUODUÕQGDQ� DOÕQDQ� ��� |UQHNWHQ� ���
WDQHVLQLQ� oDNÕO�� NDODQODUÕQÕQ� NXP� ER\XWXQGDNL�PDO]HPHGHQ� ROXúWX÷X�� VRQGDMODUGDQ�
DOÕQDQ�637�QXPXQHOHULQGHQ�LVH�DOWÕ�WDQHVLQLQ�NLO��LNLVLQLQ�VLOW��LNLVLQLQ�NXP��LNLVLQLQ�
LVH�oDNÕO�ER\XWXQGDNL�PDO]HPHGHQ�ROXúWX÷X�EHOLUOHQPLúWLU��dL]Hlge 4.4).  
 
 
���������.ÕYDP�OLPLWOHUL 
 

.ÕYDP� OLPLWOHUL�� LQFH� WDQHOL� ]HPLQOHULQ� VX� LoHULNOHUL� LOH� GDYUDQÕúODUÕ�
DUDVÕQGDNL� LOLúNLQLQ� EHOLUOHQPHVL� YH� ]HPLQGHNL� NLO� PLQHUDOL� LoHUL÷LQLQ� EHOLUOHQHUHN�
%LUOHúWLULOPLú� =HPLQ� 6ÕQÕIODPD� 6LVWHPLQGH� WHPHO� SDUDPHWUH� RODUDN� NXOODQÕOPDVÕ�
DPDFÕ\OD� \DSÕOPÕúWÕU�� *HoNL� ER\XQFD� \DSÕODQ� DUDúWÕUPD� VRQGDMODUÕQGDQ� DOÕQDQ� 637�
|UQHNOHULQGHQ� DOWÕ� WDQHVL� �]HULQGH� OLNLW� OLPLW� �//��� SODVWLN� OLPLW� �3/�� YH� SODVWLVLWH�
LQGHNVOHUL��3,��KHVDSODQPÕúWÕU��ùHNLO�������� 

 



 
 

ùHNLO�������øQFH�WDQHOL�]HPLQOHULQ�&DVDJUDQGH�3ODVWLVLWH�JUDIL÷LQGHNL�GD÷ÕOÕPÕ� 
   (4 adet örnek). 

 
dDOÕúPD� DODQÕQGD�� 6WDQGDUW� 3HQHWUDV\RQ� 7HVWOHULQGHQ� HOGH� HGLOHQ�

|UQHNOHUGHQ�LQFH�WDQHOL�ELULPOHU��]HULQGH�\DSÕODQ�NÕYDP�OLPLW�GHQH\OHUL�VRQXFXQGD��
RUWDODPD�OLNLW�OLPLW��//��GH÷HUOHULQLQ������LOH������DUDVÕQGD�ROGX÷X�EHOLUOHQPLúWLU��
$\UÕFD�EX�LQFH�WDQHOL�VHYL\HOHULQ�SODVWLN�OLPLW��3/��GH÷HUOHUL�����LOH������SODVWLVLWH�
LQGHNVOHULQLQ��3,��GH�����LOH�����DUDVÕQGD�GH÷LúWL÷L�EHOLUOHQPLúWLU��dL]HOJH������� 

%X� GH÷HUOHUH� J|UH� LQFH� WDQHOL� VHYL\HOHULQ� JHQHOGH� LQRUJDQLN�� G�ú�N�
SODVWLVLWHOL�NXPOX�PLO��0/��YH\D�G�ú�N�NXPOX-PLOOL�NLO��&/��ROGX÷X�J|U�OPHNWHGLU��� 

 
 

����������'R÷DO�VX�LoHUL÷L� 
 

$UDúWÕUPD� VRQGDMODUÕQGDQ� HOGH� HGLOHQ� |UQHNOHU�� VX� LoHULNOHULQL�
ND\EHWPH\HFHN�úHNLOGH�NRUXQDUDN�ODERUDWXYDU�RUWDPÕQD�JHWLULOPLúWLU��%XUDGD�|UQH÷LQ�
GR÷DO� D÷ÕUOÕ÷Õ� EXOXQDUDN�� |UQHN� E�Q\HVLQGHNL� VX� ND\EHGLOLQFH\H� NDGDU� HW�YGH�
NXUXWXOPXúWXU��.XUX�|UQHN�WHNUDU�WDUWÕODUDN� 

100
)(

x
W

WW
W

s

sT

n

−
= � ED÷ÕQWÕVÕQGDQ� GR÷DO� VX� LoHUL÷L� EXOXQPXúWXU��

Burada;  
WT �|UQH÷LQ�WRSODP�D÷ÕUOÕ÷Õ 
WS �|UQH÷LQ�NXUX�D÷ÕUOÕ÷Õ¶GÕU� 
%LULPOHULQ� VX� LoHUL÷L� ]HPLQLQ� E�Q\HVLQGH� EXOXQDQ� VX� GXUXPXQX�

\DQVÕWPDNWDGÕU��6X�LoHUL÷LQLQ�ID]OD�RUDQODUGD�ROPDVÕ�]HPLQLQ�VX\D�GR\JXQ�ROGX÷XQX�
J|VWHULU��%XQD�J|UH�LQFH�WDQHOL�ELULPOHUGH�GR÷DO�VX�LoHUL÷L�����LOH�����DUDVÕQGD� 



GH÷LúLUNHQ�� LUL� WDQHOL� ]HPLQOHUGH� LVH� GR÷DO� VX� LoHUL÷L� ����� LOH� ������� DUDVÕQGD�
GH÷LúPHNWHGLU��$UDúWÕUPD�oXNXUX�|UQHNOHUL��]HULQGH�\DSÕODQ�VÕNÕúWÕUPD�GHQH\OHULQGH�
LUL� WDQHOL� ELULPOHULQ� NXUX� ELULP� KDFLP� D÷ÕUOÕNODUÕQD� GHQN� JHOHQ� RSWLPXP� VX�
içeriklerLQLQ� ������ LOH� ������ DUDVÕQGD� GH÷LúWL÷L� EHOLUOHQPLúWLU�� *HoNL� ER\XQFD�
|]HOOLNOH� $\GÕQOÕN� dD\Õ� LoHULVLQGH� DoÕODQ� DUDúWÕUPD� oXNXUODUÕQGD� VX� VHYL\HVLQLQ�
\�]H\H� \DNÕQ� ROPDVÕ� DOÕQDQ�|UQHNOHULQ� GR÷DO� VX� LoHULNOHUL� oRN�\�NVHN� RUDQODUGDGÕU��
$\UÕFD�ND\PD�N�WOHOHUL�LoHULVLQGH�VX\D�GR\JXQ�NHVLPOHUGHQ�DOÕQDQ�|UQHNOHULQ�GH�6.-
����637��|UQH÷LQGH�ROGX÷X�JLEL�GR÷DO�VX�LoHUL÷L�ID]OD�oÕNDELOPHNWHGLU��dL]HOJH������ 
 
dL]HOJH������6RQGDMODUGDQ�DOÕQDQ����WRSUDN�|UQH÷LQLQ�LQGHNV�|]HOOLNOHUL 
 

Kuyu No Örnek 
No 

W 
% 

LL 
% 

PL 
% 

PI 
% 

ÇaNÕO 
% 

Kum 
% 

Silt-Kil 
% 

Zemin 
Tipi 

SK-570 SPT-2 17.06 34 18 16 7.73 40.00 52.27 CL 

SK-570 SPT-4 16.82 40 19 21 2.18 22.09 75.73 CL 

SK-700 SPT-1 10.84 NP NP NP 8.27 27.45 64.27 ML 

SK-700 SPT-2 11.88 NP NP NP 33.00 16.09 50.91 ML 

SK-730 SPT-1 3.80 NP NP NP 69.09 24.09 6.82 GP 

SK-730 SPT-5 12.97 42 20 22 18.91 15.55 65.55 CL 

SK-10800 SPT-2 9.99 NP NP NP 35.64 55.18 9.18 SW 

SK-10800 SPT-4 20.07 37 19 18 3.45 16.73 79.82 CL 

SK-11100 SPT-1 27.38 46 23 23 0.45 6.45 93.09 CL 

SK-11120 SPT-1 23.65 49 22 27 0.27 8.18 91.55 CL 

SK-13300 SPT-2 10.19 NP NP NP 20.73 79.27 0.00 SP 

SK-14330 SPT-2 7.19 NP NP NP 50.36 49.64 0.00 GP 

 
���������6WDQGDUW�VÕNÕúWÕUPD�GHQH\OHUL 
 

6WDQGDUW� VÕNÕúWÕUPD� GHQH\L�� ����� \ÕOÕQGD� 5�5�3URFWRU� WDUDIÕQGDQ�� GROJX�
\DSÕPÕQGD� NXOODQÕODFDN� PDO]HPHOHULQ� GLUHQFLQL� DUWÕUPDN�� JHoLUJHQOL÷LQL� YH� ERúOXN�
KDFPLQL� D]DOWPDN�� GR\JXQOXN� SDUDPHWUHOHULQL� EHOLUOHPHN� DPDFÕ\OD� JHOLúWLULOPLú� ELU�
GHQH\GLU�� 6DELW� HQHUML\OH�� DUWDQ� VX� LoHUL÷LQH� ED÷OÕ� RODUDN� PDNVLPXP� NXUX� ELULP�
KDFLP� D÷ÕUOÕ÷Õ� YH� RSWLPXP� VX� PXKWHYDVÕ� DUDVÕQGDNL� ED÷ÕQWÕ\Õ� VDSWDPD\Õ�
DPDoODPDNWDGÕU�� /DERUDWXYDU� RUWDPÕQGD� ER\XWODUÕ� YH� D÷ÕUOÕNODUÕ� EHOLUOL� RODQ��
D\UÕODELOLU� SDUoDODUGDQ� ROXúDQ� VLOLQGLULN� ELU� NDOÕS�� HOHN�� HW�Y� YH� WHUD]L� NXOODQÕODUDN�
\DSÕODQ�ELU�GHQH\GLU��6ÕNÕúWÕUÕODFDN�WRSUDN�]HPLQ�KDYDGD�NXUXWXOXS��HOHNWHQ�JHoLULOLS�
D]� PLNWDUGD� VX� LOH� NDUÕúWÕUÕODUDN� �o� WDEDND� KDOLQGH� VÕNÕúWÕUPD� NDOÕEÕQÕQ� LoHULVLQH�
WRNPDNOD�VÕNÕúWÕUÕOÕU��6RQUD�]HPLQLQ�ELULP�KDFLP�D÷ÕUOÕ÷Õ�YH�VX�PXKWHYDVÕ�EHOLUOHQLU��
'HQH\�� WRSUDN� ]HPLQLQ� VX� PXKWHYDVÕ� DUWÕUÕODUDN� WHNUDUODQÕU�� =HPLQH� X\JXODQDQ�
VÕNÕúWÕUPD� HQHUMLVL� DUWWÕNoD� PDNVLPXP� NXUX� ELULP� KDFLP� D÷ÕUOÕN� DUWDU� RSWLPXP� VX�
LoHUL÷L�D]DOÕU� 

Geçki boyXQFD� DoÕODQ� DUDúWÕUPD� oXNXUODUÕQGDQ� DOÕQDQ� ��� |UQHN� �]HULQGH�
VWDQGDUW� VÕNÕúWÕUPD� GHQH\L� \DSÕOPÕúWÕU�� %X� GHQH\OHU� VRQXFXQGD� LUL� WDQHOL� ELULPOHULQ�
Optimum su içerikleri Wopt ������ LOH������ DUDVÕQGD��PDNVLPXP�NXUX�ELULP�KDFLP�
D÷ÕUOÕNODUÕ�γkmax 1.96 ile 2.13 gr/cm3�RODUDN�EHOLUOHQPLúWLU��dL]HOJH������� 

 



���������.DOLIRUQL\D�WDúÕPD�RUDQÕ��&%5� 
 

����� \ÕOÕQGD� 3RVWHU� WDUDIÕQGDQ� JHOLúWLULOHQ� DPSLULN� ELU� \|QWHPGLU�� %X�
\|QWHPOH� oHNPH� JHULOPHVL� DODPD\DQ� \RO� SLVW� JLEL� P�KHQGLVOLN� \DSÕODUÕQÕQ�
NDOÕQOÕNODUÕQÕQ� KHVDSODQPDVÕ�� GROJXODUGD� WHPHOLQ� GLUHQFLQLQ� VDSWDQPDVÕ�� VX\XQ�
etkilerinin gözlemlenmesi mümkündür. 

&%5� RUDQÕ�� GHQH\L� \DSÕODQ� WRSUDN� ]HPLQLQ� GD\DQÕP� YH� GHIRUPDV\RQ�
|]HOOLNOHULQLQ�&%5�GH÷HUL������RODQ�YH�VWDQGDUW�RODUDN�DOÕQDQ�NÕUPD�WDúD�J|UH�U|ODWLI�
durumunu gösterir. Standart deneyde pistonun zemine 2.5 mm. girmesi için 1362 
NJ��� ���� PP�� JLUPHVL� LoLQ� ����� NJ�OÕN� \�N� X\JXODQPDNWDGÕU�� %LU� |UQHN� LoLQ� &%5�
GH÷HUOHUL�SLVWRQXQ�����YH�����PP��JLUPHVL�LoLQ�X\JXODQDQ�\�NOHULQ�VWDQGDUW�\�NOHUH�
RODQ�RUDQÕ�RODUDN�EHOLUOHQLU��%LULQFL�RUDQÕQ�GDKD�E�\�N�ROPDVÕ�KDOLQGH�EX�RUDQ�DUDQDQ�
&%5�GH÷HUL�RODUDN�NDEXO�HGLOLU��dL]LOHQ�H÷ULQLQ�EDú�WDUDIÕ�\XNDUÕ�GR÷UX�\DQL�NRQNDY�
LVH�EDúODQJÕo�QRNWDVÕ�G�]HOWLOLU��(÷ULQLQ�G�]J�Q�JLGHQ�NÕVPÕQÕQ�\DWD\�HNVHQL�NHVWL÷L�
QRNWD�EDúODQJÕo�NDEXO�HGLOLU�YH�VD÷D�GR÷UX�\HQL�����YH�����PP��QRNWDODUÕ�EHOLUOHQLU�
�ùHNLO������%�|UQH÷L�� 

*HoNL� ER\XQFD� DOÕQDQ� DUDúWÕUPD� oXNXUX� |UQHNOHUL� �]HULQGH� \DSÕODQ� &%5�
GHQH\OHUL� VRQXFXQGD� ������� LOH� ������ DUDVÕQGD� GH÷LúHQ� GH÷HUOHU� EXOXQPXúWXU�
�dL]HOJH�������%X�VRQXoODUD�J|UH�]HPLQ�VÕQÕIODPDVÕ�µL\L¶�RODUDN�GH÷HUOHQGLULOHELOLU�� 
 

 
 

ùHNLO�������&%5�GHQH\L�|UQH÷L���.XPEDVDU�YH�.LS�������� 
 
 
 



dL]HOJH������6WDQGDUW�VÕNÕúWÕUPD�GHQH\L�YH�&%5�VRQXoODUÕ 
 

Kuyu No Derinlik (m) Opt.W 
% 

γkmax 
g/cm3 

CBR 
% 

Zemin 
Tipi 

AÇ 820 1.00-1.50 6.10 2.05 22.45 GP 
AÇ 1250 1.00-1.55 4.83 2.07 21.98 GP 
AÇ 2600 0.80-1.55 4.59 2.13 31.96 GW 
AÇ 3080 0.50-1.20 4.80 2.10 27.71 GP 
AÇ 4000 1.00-1.45 7.44 2.00 19.20 SM 
AÇ 5250 0.50-1.20 4.36 2.10 32.20 GP 
AÇ 6040 0.60-1.25 7.79 2.01 20.68 SP 
AÇ 6900 0.70-1.30 5.25 2.11 31.01 GW 
AÇ 7140 0.50-1.25 6.19 2.08 27.23 GP-GM 
AÇ 9200 1.20-1.80 5.22 2.09 29.54 GP 

AÇ 10400 1.00-2.00 6.52 2.03 20.09 SP-SM 
AÇ 10400 2.00-3.00 8.40 1.96 20.09 SM 
AÇ 11040 0.50-1.10 5.78 2.02 25.05 SP 
AÇ 13740 1.50-2.10 4.85 2.10 24.16 GW 
AÇ 14630 1.40-1.75 4.56 2.09 23.93 GW 

 
���������.D\D�GD\DQÕP�GHQH\OHUL� 
 

*HoNL� ER\XQFD� J|]OHQHQ� ND\D� ]HPLQOHULQ� GD\DQÕPODUÕQÕ� EHOLUOHPHN�
DPDFÕ\OD� VRQGDMODUGDQ� DOÕQDQ� NDURW� |UQHNOHUH� µ1RNWD� <�NOHPH� 'HQH\OHUL¶�
\DSÕOPÕúWÕU��%X�GHQH\�NDURW�SDUoDODUÕ�YH\D�G�]HQVL]�úHNLOOL�|UQHNOHU��]HULQGH�NROD\FD�
YH�NÕVD�]DPDQGD�\DSÕODELOHQ�ELU�GHQH\GLU��1RNWD�\�N��GD\DQÕPÕ�ND\DFÕQ�WHN�HNVHQOL�
VÕNÕúPD� GD\DQÕPÕ� LOH� LOLúNLOL� ELU� LQGHNVWLU� �8OXVD\� ������� 1RNWD� \�N�� GD\DQÕP�
indeksi; 
 
 Is = P/D2  
 
HúLWOL÷L� LOH� KHVDSODQÕU�� %X� HúLWOLNWH� 3� NÕUÕOPD� DQÕQGD� X\JXODQDQ� \�N���'� LVH� GHQH\�
X\JXODQDQ�|UQH÷LQ�oDSÕQÕ�EHOLUWPHNWHGLU��%X�LQGHNV�JHQHO�RODUDN�oDSÕ����PP��RODQ�
NDURWODUD� J|UH� VWDQGDUWODúWÕUÕOPÕúWÕU��1RNWD� \�NOHPH� LQGHNVL� LOH� WHN� HNVHQOL� VÕNÕúPD�
GD\DQÕPÕ�DUDVÕQGD�� 
 

σc = C. Is     
ED÷ÕQWÕVÕ� EXOXQPDNWDGÕU�� &� NDWVD\ÕVÕ� SUDWLN� KHVDSODPDODUGD� ��� RODUDN�
DOÕQDELOPHNWHGLU�� 
 %Hú�D\UÕ�VRQGDMGDQ�DOÕQDQ�WRSODP�\HGL�NDURW�|UQH÷L��]HULQGH�QRNWD�\�NOHPH�
GHQH\L�\DSÕOPÕúWÕU��%X�GHQH\OHU�VRQXFXQGD�RUWDODPD������LOH������PP��oDSODUD�VDKLS�
NDURWODUÕQ������LOH�������N1�DUDVÕQGDNL�\�NOHU�DOWÕQGD�NÕUÕOGÕNODUÕ�EHOLUOHQPLúWLU��%X�
\�NOHU� DOWÕQGD� QRNWD� \�NOHPH� LQGHNVOHUL� ER\XW� G�]HOWPH� IDNW|UOHUL� GH�
KHVDSODQGÕ÷ÕQGD� ����� LOH� ����� 03D� DUDVÕQGD� GH÷LúNHQOLN� J|VWHUPHNWHGLU� 1RNWD�
\�NOHPH� LQGHNVL� LOH� WHN� HNVHQOL� VÕNÕúPD� GD\DQÕPÕ� DUDVÕQGDNL� ED÷ÕQWÕ� NXOODQÕODUDN�



ND\DoODUÕQ�GD\DQÕPÕ�EHOLUOHQPLúWLU��%XQD�J|UH�NXPWDúÕ�|UQHNOHULQ�GL÷HUOHULQH�RUDQOD�
GDKD�GD\DQÕPOÕ�ROGX÷X�VDSWDQPÕúWÕU��dL]HOJH������� 
 
Çizelge 4.6. Karot örneklere ait nokta yükü deneyleri 
 

Kuyu No Örnek 
No 

Karot ÇapÕ� 
D (mm) 

.ÕUÕOPD�
Yükü P kN 

Is(50) 

MPa 
σc 

MPa 
Zemin 
Tipi 

SK-570 K-1 63.2 14.50 4.03 87.1 .XPWDúÕ 
SK-700 K-1 61.4 0.06 0.02 0.48 .LOWDúÕ 

SK-11100 K-1 47.2 8.50 3.72 91.7 .XPWDúÕ 
SK-11120 K-1 47.4 4.50 1.96 48.0 Traverten 
SK-11120 K-2 47.2 9.00 3.94 97.0 .XPWDúÕ 
SK-13300 K-1 41.2 2.75 1.48 66.0 .LOWDúÕ 
SK-13300 K-2 46.4 0.75 0.34 8.4 0LOWDúÕ 

 
���������0�KHQGLVOLN�VÕQÕIODPDVÕ� 
 

*HoNL� ER\XQFD� J|]OHQHQ� DNDUVX� o|NHOOHULQLQ� \R÷XQOXNWD� ROGX÷X� WRSUDN�
]HPLQOHUGHQ� DOÕQDQ� |UQHNOHU� �]HULQGH� \DSÕODQ� ODERUDWXDU� GHneyleri sonucunda 
]HPLQOHUH� DLW� LQGHNV� |]HOOLNOHU� EHOLUOHQPLúWLU�� %X� LQGHNV� |]HOOLNOHUH� J|UH� oDOÕúPD�
DODQÕQGDNL� ]HPLQLQ� VÕQÕIÕ�� ELUOHúPLú� ]HPLQ� VÕQÕIODPD� VLVWHPLQH� �8QLILHOG� 6RLO�
&ODVVLILFDWLRQ� 6\VWHPV�� :DJQHU�� ������ J|UH� VÕQÕIODQGÕUÕOPÕúWÕU� 6ÕQÕIODQGÕUPDda, 
ODERUDWXYDUGD� LUL� WDQHOL� ]HPLQOHU� LoLQ� WDQH� ER\X�GD÷ÕOÕPODUÕ� \DSÕOPÕúWÕU�� øQFH� WDQHOL�
]HPLQOHUGH�LVH�EXQD�HN�RODUDN�OLNLW�OLPLW�YH�SODVWLVLWH�LQGHNVL�GH÷HUOHUL�EHOLUOHQPLúWLU��
(OGH� HGLOHQ� VRQXoODUD� J|UH� WRSUDN� ]HPLQOHULQ� WDQH� ER\X� GD÷ÕOÕPÕ� YH� NÕYDP�
limLWOHULQH� ED÷OÕ� RODUDN� JHOLúWLULOHQ� ]HPLQ� VÕQÕIODPD� VLVWHPLQGH� ]HPLQLQ� FLQVL�
EHOLUOHQPLúWLU��6ÕQÕIODPD�VLVWHPLQGH� WRSUDN�]HPLQOHU�� LUL� WDQHOL��WDQHOHULQ����¶�GHQ�
ID]ODVÕ�����QR¶OX��HOHN�DoÕNOÕ÷Õ�RODQ�������PP�¶GHQ�GDKD�LUL���YH�LQFH�WDQHOL��WDQHOHULQ�
%50’ dHQ� ID]ODVÕ�����QR¶OX� � HOHN� DoÕNOÕ÷Õ�RODQ�������PP�¶GHQ�GDKD�N�o�N��ROPDN�
�]HUH�LNL�JUXED�D\UÕOPDNWDGÕU�� 

6RQGDM� oDOÕúPDODUÕQGD� JHoLOHQ� WRSUDN� ]HPLQOHULQ� LQFH� WDQH� ER\XQD� VDKLS�
VHYL\HOHULQGHQ�DOÕQDQ�|UQHNOHU��SODVWLVLWH�DED÷ÕQD�\HUOHúWLULOGL÷L�]DPDQ��EX�]HPinlerin 
$� oL]JLVL� �]HULQGH� ROGX÷X� J|U�OPHNWHGLU� �ùHNLO� ������� dDOÕúPD� DODQÕQGD� EDQWODU�
KDOLQGH� J|U�OHQ� LQFH� WDQHOL� G�]H\OHULQ�� JHQHOGH� G�ú�N� SODVWLVLWHOL� NLO� �&/�� YH� D]�
NXPOX� PLO� �0/�� VÕQÕIÕQGD� ROGX÷X� EHOLUOHQPLúWLU�� øUL� WDQHOL� ]HPLQOHULQ� JHQHOL� N|W��
derecHOHQPLú�NXP��oDNÕOOÕ�NXP��63��VÕQÕIÕQGD�ROXS�GDKD�D]�RUDQODUGD�LVH�PLOOL�NXP�
�60��YH�L\L�GHUHFHOHQPLú�NXP��6:��]HPLQ�VÕQÕIÕQGD�\HU�DOPDNWDGÕU��$\UÕFD�oDOÕúPD�
DODQÕQGDNL� DNDUVX� o|NHOOHULQGH�� \R÷XQOXNOD� N|W�� GHUHFHOHQPLú� oDNÕO� �*3��� L\L�
GHUHFHOHQPLú� oDNÕO�� NXPOX� oDNÕO� �*:�� ]HPLQ� VÕQÕIÕQGD� \HU� DODQ� ELULPOHU� GH�
EXOXQPDNWDGÕU�� 
 
 
 
 
 
 



�����<DSÕVDO�-HRORML�YH�'HSUHPVHOOLN 
 

.Õ]ÕO� 'HQL]LQ� RN\DQXVODúPD\D� EDúODPDVÕ\OD� $UDS� /HYKDVÕ� $QDGROX¶\X�
NX]H\H� LWHNOHPH\H� EDúODPÕúWÕU� �.Ro\L÷LW� YG�� ������� (WNLQ� JHULOPH� \|QOHUL�
beliUOHQGL÷LQGH� *� ¶GHQ� .� ¶\H� YH� *%-G ‘den KD-.� µ\H� GR÷UX� VÕNÕúWÕUPD�
NXYYHWOHULQLQ�HWNLQ�ROGX÷X�DQODúÕOPDNWDGÕU��%X�ED÷ODPGD�JHOLúHQ�ELQGLUPHOHU�YH�EX�
ELQGLUPHOHUL� GLN� ���������� NHVHQ� oHNLP� ID\ODUÕ� HQ� JHOLúPLú� WHNWRQLN� YH� \DSÕVDO�
|÷HOHUGLU�� %LQGLUPHOHU� JHQHOOLNle kuzeyden güneyedir. Hemen hemen bütün 
ELQGLUPHOHU� ER\XQFD� \DNODúÕN� GR÷X� -� EDWÕ� �������X]DQÕPOÕ�RYDODU�ROXúPXúWXU��0Xú�
RYDVÕ�� 9DQ� *�]HOVX� RYDVÕ� �øSHNRYD�� YH� .DUDVX� RYDODUÕ� WLSLN� |UQHNOHUGLU�� 'LFOH�
QHKULQLQ� GH�'L\DUEDNÕU�–� %DWPDQ� DUDVÕQGD�EDWÕ�–� GR÷X� \|Q�QGH� DNPDVÕQÕQ� DOWÕQGD�
\DWDQ� DQD� QHGHQ� EX� VÕNÕúWÕUPDODU�� |]HOOLNOH� GH� EX� GHYLQLPOHULQ� J�QFHOOL÷LQL�
NRUXPDVÕQGÕU�� 

hVW�.UHWDVH�\DúOÕ� WRUWXO��.W�� LVWLIWH� WDEDNDODQPD�H÷LP�\|QOHUL�'�– KD ’ya 
GR÷UXGXU��%|OJHGH�GDKD�|QFH�\DSÕODQ�oDOÕúPDODUD�X\JXQ�RODUDN�7UL\DV�\HUOHúLP�\DúOÕ�
NDUPDúÕ÷ÕQ� L\L� NRUXQPXú� WDEDNDOÕ� ELOHúHQOHULQGH� GH� EHQ]HU� V�UHNVL]OLN� NRQXPODUÕ�
J|]OHQPHNWHGLU�� %DNÕúÕPOÕ� �V\PPHWULF�� YH� EDNÕúÕPVÕ]� �DV\PPHWULF�� oRN� VD\ÕGD�
NÕYUÕPODU� GD� J|]OHQPHNWHGLU�� %XQODU� NDUPDúÕN� ROPDVÕQD� NDUúÕQ�� ELQGLUPHOHU�
VÕUDVÕQGD� �\ÕOGD� ELUNDo� FP¶\L� JHoPH\HFHN� NDGDU� \DYDú� KÕ]GD�� \HQLGHQ�
NRQXPODQPÕúODUGÕU�� dDOÕúPD� DODQÕQÕQ� GR÷XVXQGDNL� VHUSDQWLQLWOHU� LoHULVLQGHNL�
V�UHNVL]OLNOHU�GH�EX�GXUXPX�DoÕN�ELU�úHNLOGH�\DQVÕWPDNWDGÕU�� 

$\GÕQOÕN� dD\ÕQD� \DPDo� ROXúWXUDQ� )LOLú� LVWLILQLQ� E�\�N� ELU� E|O�münde 
L]OHQHQ� E�\�N� |OoHNOL� ND\PDODU� GD� EX� GHYLQLPOHUGHQ� HWNLOHQHUHN� JHOLúHQ� µ6X-
Süreksizlik-.LO� �66.�¶� VLVWHPL� QHGHQL\OH� ROXúPXúWXU��%X]XO� oD÷ÕQ� VRQODUÕQGD�GDKD�
GHULQ�DNDQ�$\GÕQOÕN�dD\ÕQÕQ�WRSX÷XQX�R\GX÷X�ILOLú� LVWLIL� LoHULVLQGH�WDULKL�YH�E�\�N�
kaymalar gHUoHNOHúPLúWLU��%XQODU��P�GDKDOH�HGLOGLNoH�EXJ�Q�GH�KDUHNHWOHULQH�GHYDP�
HGHFHNOHUGLU��'RNXQXOPDPDVÕ�HQ�L\L�o|]�PG�U��%X�\DNODúÕPOD��UHWLOHQ�\HQL�JHoNLQLQ�
�6���WDPDPÕQD�\DNÕQÕ�GHUH�\DWD÷Õ�YH�GROD\ÕVÕ\OD�4D�LoHULVLQGH�LOHUOHGL÷LQGHQ�WHNWRQLN�
YH� GL÷HU� \DSÕVDO� |÷HOHU� LOH� NDUúÕODúÕOPD\DFDN� MHRWHNQLN� DQODPGD� E�\�N� ELU� VRUXQ�
\DúDQPD\DFDNWÕU� 

dDOÕúPD� DODQÕ� 7�&�� %D\ÕQGÕUOÕN� YH� øVNDQ� %DNDQOÕ÷Õ� 7�UNL\H� 'HSUHP�
%|OJHOHUL� +DULWDVÕQD� ������� J|UH�� EDúODQJÕo� E|OJHVLQGH� \HU� DODQ� N�o�N� ELU� NHVLP�
GÕúÕQGD� WDPDPÕ� ELULQFL� GHUHFHGH� GHSUHP� E|OJHVLQH� G�úPHNWHGLU� �ùHN�� ������� %X�
KDULWDGD�� �]HULQGHQ� YH�YH\D� LoHULVLQGHQ� JLGLOHFHN� MHRORMLN� RUWDPÕQ� VSHNWUXPX��
SHUL\RGX�� IUHNDQVÕ�� HODVWLN� PRG�O��� ND\PD� GD\DQÕPÕ� YH� EHQ]HUL� IL]LNR-mekanik 
|]HOOLNOHUL�J|]�DUGÕ�HGLOPLúWLU��%XQD�NDUúÕQ�KDULWDGD�|QHULOGL÷L��]HUH�*HoNL�ER\XQFD�
\DSÕODFDN� N|SU�OHU� EDúWD� ROPDN� �]HUH� W�P� VDQDW� \DSÕODUÕ� LoLQ� \DWD\� LYPH� NDWVD\ÕVÕ�
���J��WRSUDN�LúOHUL�LoLQ�LVH����J�RODUDN�NXOODQÕOPÕúWÕU��3URMHOHQGLULOHQ�\ROXQ�WHN�VDQDW�
\DSÕVÕ� NXWX� VHOJHoLWOHUGLU� �PHQIH]��� <RO� GROJXVXQXQ� \�NVHNOL÷L� GH� �� P�
GROD\ODUÕQGDGÕU��%X�ED÷ODPGD�GHSUHPVHOOLN�VRUXQX�\DúDQPD\DFDNWÕU�� 

'HSUHPOHULQ� \ÕNÕFÕ� HWNLVL� |]HOOLNOH�� VDUVÕQWÕ� >VDOÕQÕP� �KÕ]�� IUHNDQV�� GDOJD�
ER\X��JHQOLN�E�\�WPH��Y�E��@��VÕYÕODúPD�VRQXFX�JHOLúHQ�NXP�VÕUWODUÕ��NXP�\DUÕNODUÕ�YH�
çökmeler, kÕWD� NDEXNODUÕQÕQ� J|UHFHOL� KDUHNHWL� VRQXFX� ROXúDQ� \HU� GH÷LúWLUPH�
KDUHNHWOHUL� LOH� HODVWLN� PRG�O� YH� ND\PD� GD\DQÕPÕQD� ED÷OÕ� RODUDN� JHOLúLU� �<ÕOPD]HU�
�������7RSUDN�]HPLQGH�\DSÕQÕQ�VDOÕQÕPÕQGD�JHQOLN�E�\�PHVL�\DúDQÕUNHQ�ND\D�]HPLQ�
�]HULQGHNL�\DSÕQÕQ�VDOÕQÕPÕQGD�KÕ]OÕ�ELU�V|Q�POHQPH�J|]OHQPHNWHGLU��(ODVWLN�PRG�O�



ise kaya zeminde sulu ova zemininkinden yüz binlerce kat daha yüksektir. Benzer 
úHNLOGH� ND\PD� GD\DQÕPÕ� GD� NDW� YH� NDW� �VW�QG�U�� %�W�Q� EXQODUÕQ� \DQÕ� VÕUD�
SURMHOHQGLULOHQ�\ROXQ�RWXUDFD÷Õ�WRSUDN�]HPLQ�QLWHOL÷LQGHNL�4D��LoHULVLQGH�66.¶QÕQ�NLO�
ELOHúHQLQLQ�ROPDPDVÕ�QHGHQL\OH�MHRWHNQLN�DoÕGDQ�DU]X�HGLOLU�ELU�GXUXP�VXQPDNWDGÕU�� 

*HoNL� ER\XQFD� GLUL� ID\ODUD� ED÷OÕ� \HU� |WHOHPH� KDUHNHWL� GH�
EHNOHQPHPHNWHGLU��d�QN��ID\�GHYLQLPOHUL�V�UHNOL�RODUDN�LON�ROXúWX÷X�oDUSÕúPD�YH\D�
DoÕOPD� NXúDNODUÕQGD� \LQHOHQLU�� %R\XQFD� LOHUOHQHQ� $\GÕQOÕN� dD\Õ� E|OJHQLQ�
\�NVHOPHVL�VÕUDVÕQGD�DúÕQ-WDúÕQ�úHNOLQGH�ROXúXS�WHNWRQLN�DQODPGD�ROXúPXú�ELU�oXNXU�
GH÷LOGLU� 

6DVRQ�LOoHVL�YH�\DNÕQ�oHYUHVLQGH������\ÕOÕQGDQ�LWLEDUHQ�ND\GD�GH÷HU�JHOLúHQ�
GHSUHP� VD\ÕVÕ� VDGHFH� VHNL]� WDQHGLU� �86*6��� %X� GHSUHPOHUGHQ� HQ� E�\�÷�Q�Q�
PDJQLW�G������ROXS�SUDWLNWH�VDGHFH�KDUHNHWVL]�ELUH\OHULQ�KLVVHGHELOHFH÷L�ELU�úLGGHWH�
VDKLSWLU�� %X� E|OJHGHNL� GHSUHPOHU� GH� GDKD� ]L\DGH� NX]H\GHNL� GD÷OÕN� ELQGLUPH�
NXúD÷ÕQGD�RGDNODQPDNWDGÕU���� 

 

 
 

ùHNLO� ������7�UNL\H
QLQ� GHSUHPVHOOLN� KDULWDVÕ� �7�&��%D\ÕQGÕUOÕN� YH� øVNDQ�%DNDQOÕ÷Õ���
1996). 

 
�����=HPLQ�6ÕYÕODúPDVÕ 
 
 *HoNL�ER\XQFD�|]HOOLNOH�$\GÕQOÕN�dD\Õ�G�]O�NOHULQGH�D÷ÕUOÕNOÕ�RODUDN�LUL�YH�
oRN� LUL� WDQHOL� WRSUDN� ]HPLQOHU� LoHULVLQGH� P�KHQGLVOLN� \DSÕODUÕ� \HUOHúWLULOHFH÷LQGHQ�
\HUDOWÕ� YH� \�]H\DOWÕVX\XQXQ� \�NVHN� ROPDVÕQD� NDUúÕQ� WDQH� ER\X� J|]� |Q�QGH�
EXOXQGXUXOGX÷XQGD� VÕYÕODúPD� WHKOLNHVLQLQ� ROPDGÕ÷Õ� V|\OHQHELOLU�� � $QFDN� \ROXQ�
\DSÕPÕQGDQ� VRQUD�E|OJHGH� LQFH� WDQHOL�J�QFHO� o|NHOOHULQ�\DQL� VLOWOL� NXP�� NXPOX�VLOW�
gibi topUDN�]HPLQOHULQ��]HULQH�JHOHELOHFHN�\DSÕODúPDODU��\HUDOWÕVX\XQXQ�GD�HWNLVL\OH�
RODVÕ� N�o�N� ELU� VDUVÕQWÕGD� VÕYÕODúPD� SUREOHPOHULQL� GH� EHUDEHULQGH� JHWLUHELOLU�� %X�
NRúXOODUGD�E|OJHGH�VÕYÕODúPD�WHKOLNHVLQGHQ�V|]�HGHELOLUL]�� 



����-(27(.1ø.�7$6$5,0 
 
 

Heyelan kütleVL��4N��RODUDN�WDQÕPODQDQ�YH�EXQXQ�NHQGLVLQGHQ�W�UHGL÷L�YH\D�
NHQGLVLQL�GH�LoLQH�DOGÕ÷Õ�J|]OHPOHQHQ�ILOLúHO�LVWLI�WHUN�HGLOHUHN�\RO��ELWLúL÷LQGHNL�GHUH�
\DWD÷ÕQD� RWXUWXOPXúWXU�� $QDND\D� JLEL� \�]OHN� YHUHQ� ILOLúHO� LVWLI� E�\�N� |OoHNOL� ELU�
kayma kütlesinin parçasÕ� RODUDN� KDUHNHW� HWPHNWHGLU�� %X� GXUXP� VRQGDM�
oDOÕúPDODUÕQGDQ�(Ek 3) HOGH�HGLOHQ�VRQXoODUGD�GD�NHQGLQL�J|VWHUPHNWHGLU��)LOLúH�DLW�
VD÷ODP� NXPWDúÕ�� PLOWDúÕ� YH� NLUHoWDúÕ� WDEDND� YH�YH\D� EORNODUÕ�� EXQODUÕQ� DUDVÕQGD�
NDOÕQOÕ÷Õ� \HU� \HU� LNL� PHWUH\L� DúDQ� LOHUL� GHUHFHGH� D\UÕúPÕú� YH� ]D\ÕI� GD\DQÕPOÕ�
oDPXUWDúODUÕ� LOH� JHoLúOL� RODUDN� EXOXQPDNWDGÕU�� dRN� NÕUÕNOÕ� YH� G�]HQVL]� \D\ÕOÕP�
J|VWHUHQ�ILOLúHO�LVWLI�LoHULVLQGHNL�EX�]D\ÕI�DUD�WDEDNDODUÕQ�ND\PD\D�VHEHS�RODQ�YH�YH\D�
ND\PD� \�]H\OHULQLQ� NHQGLVL� RODELOHFH÷L� G�ú�Q�OPHNWHGLU�� %X anlamda kayma 
\�]H\OHULQLQ�oRN�IDUNOÕ�GD\DQÕPODUD�VDKLS�ND\D�YH�YH\D�EORNODUÕ�NHVPHVL�V|]�NRQXVX�
RODFDNWÕU�� � %X� GD� ND\PD� N�WOHVLQLQ� \�NVHN� LoVHO� V�UW�QPH� DoÕVÕQD� NDYXúPDVÕ�
DQODPÕQD� JHOHFHNWLU�� 0HYFXW� ND\PDODU�� WRSX÷XQGD� DoÕODQ� \RO� \DUPDVÕQÕQ�
\DPDoODUÕQGD�YH�ED]HQ�EX�\DPDoODUÕ�GD�LoLQH�DODFDN�úHNLOGH�JHOLúPHNWH�ROXS�ILOLúHO�
LVWLIL� NHVHQ� ND\PD� \�]H\OHULQLQ� X]XQOXNODUÕQFD� VÕQÕUOÕ� NDOPDNWDGÕU�� %X� GXUXP�
PHYFXW� \ROXQ� GD� �]HULQGH� ROGX÷X� .0������� HQNHVLWLQGH� \DSÕODQ� µJHUL� DQDOL]¶�
VRQXoODUÕ\OD�GD�DoÕNoD�RUWD\D�NRQXOPDNWDGÕU�� 

%X�GXUD\VÕ]�N�WOH�LoHULVLQGHQ�oÕNDUÕODQ�SURMH�HNVHQLQLQ�RWXUWXOGX÷X�DNDUVX�
o|NHOLQLQ��LUL�WDQHOL��L\L�RUWD�GHUHFHOHQPLú�oDNÕO��*:-*3��YH�NXPXQ�HJHPHQ�ROGX÷X�
ELU� ELULP� ROGX÷X� \DSÕODQ� DUDúWÕUPD� oXNXUX� (Ek 4) ve bunlara ait laboratuvar 
deneylerinden (Ek 5)� RUWD\D� oÕNPDNWDGÕU�� %LULP�� MHRWHNQLN� DQODPGD� DUDQDQ� W�P�
NRúXOODUÕ� VD÷ODPDNWDGÕU��%X� úHNLOGH� \RO�� ]DPDQD�ED÷OÕ� RWXUPDQÕQ� ROPD\DFD÷Õ�� GHUH�
LOH� KLGUROLN� LOLúNLQLQ� WDP� YH� V�UHNOL� ROGX÷X� VD÷ODP�GXUD\OÕ� ELU� ]HPLQH�
RWXUWXODELOPLúWLU�� 
 
 
5.1.  Jeoteknik 'H÷LúWLUJHOHULQ�%HOLUOHQPHVL 
 

%�\�N�RUDQGD�PHYFXW�$\GÕQOÕN�dD\Õ�\DWD÷Õ�o|NHOOHUL��]HULQH�RWXUWXODQ�\RO�
HNVHQL�� � EDUDMÕQ� �VW� NRWX�� GHUH� \DWD÷ÕQÕQ� úHNOL� YH� \ROXQ� JHRPHWULN� VWDQGDUWODUÕ� JLEL�
VÕQÕUOD\ÕFÕ� VHEHSOHUOH� NÕVD� NÕVD� GD� ROVD� \XNDUÕGD� V|]�� JHoHQ� KH\HODQ kütlesini 
NHVPHNWHGLU�� %X� DQODPGD� SURMH� NDSVDPÕQGD� MHRWHNQLN� GH÷HUOHULQLQ� EHOLUOHQPHVL�
JHUHNHQ�LNL�WHPHO�ELULP�YDUGÕU��%XQODUGDQ�LONL�\ROXQ�E�\�N�RUDQGD��]HULQH�RWXUDFD÷Õ�
$\GÕQOÕN�dD\Õ�DO�Y\RQ�o|NHOL�YH�LNLQFLVL�LVH�\HU�\HU�NHVLOHFHN�ILOLúHO�LVWLIWLU�� 

SaKD�oDOÕúPDODUÕ�NDSVDPÕQGD�HOGH�HGLOHQ�|UQHNOHU��]HULQGH�JHUoHNOHúWLULOHQ�
ODERUDWXYDU� GHQH\� VRQXoODUÕQÕ� YHUHQ� |]HW� WDEORODU� (N� �¶GH VXQXOPXúWXU�� -HRWHNQLN�
GH÷LúWLUJHOHULQ� EXOXQPDVÕ� YH� GH÷HUOHQGLUPHOHUL�� EX� oL]HOJHOHUGH� YHULOHQ� GHQH\�
VRQXoODUÕ� WDEDQ� DOÕQDUDN� \DSÕOPÕúWÕU�� *HUHNOL� ROGX÷X� GXUXPODUGD� P�KHQGLVOLN�
\DNODúÕPODU� YH� OLWHUDW�U� WDUDPDODUÕ� NXOODQÕODUDN� EX� VRQXoODUÕQ� HQ� GR÷UX� ELoLPGH�
RNXQPDVÕ� VD÷ODQPÕú� YH� SURMH� ER\XQFD� HQ� J�YHQLOLU� GH÷HUOHULQ� HOGH� HGLOPHVL�
VD÷ODQPÕúWÕU�� 
 
 
 
 



5.1.1.  Alüvyon çökelin jeoteknLN�GH÷LúWLUJHOHUL 
 

$O�Y\RQ� o|NHOLQ� GH÷LúLN� NHVLPOHULQGH� DoÕODQ� DUDúWÕUPD�oXNXUODUÕQGDQ�HOGH�
HGLOHQ� |UQHNOHU� �]HULQGH� \DSÕODQ� WDQÕP� GHQH\OHUL�� DO�Y\RQ� o|NHOLQ� ELWLúL÷LQGHNL�
ND\PD�N�WOHVLQLQ�NLO�RUDQÕ�\�NVHN�LoHUL÷LQGHQ�ID]OD�HWNLOHQPHGL÷LQL�J|VWHUPHNWHGLU��
$QFDN�� GHUHQLQ� JHQLú� VHOOHQPH� G�]O�NOHULQGH� YH� ND\PD� N�WOHVLQH� oRN� \DNÕQ�
NHVLPOHUGHQ�DOÕQDQ�|UQHNOHU�LoLQGHNL�NLO�RUDQÕQGD�EHOOL�ELU�DUWÕú�L]OHQPHNWHGLU��'L÷HU�
WDUDIWDQ� EX� DUWÕú� HQ� ID]OD� ���� FLYDUÕQGD� ROXS� ELULPLQ� JHQHO� MHRWHNQLN� |]HOOLNOHUL�
DoÕVÕQGDQ� ROXPVX]� ELU� GXUXP� RUWD\D� oÕNDUPDPDNWDGÕU�� %X� GXUXP� HVDVÕQGD� ND\PD�
N�WOHVLQLQ� GHUH� \DWD÷ÕQGD� WRSXNODQGÕ÷Õ� YH� ND\PDQÕQ� DQD� ND\PD� N�WOHVL� LoHULVLQGH�
GHYDP� HWWL÷LQL� J|VWHUPHVL� DoÕVÕQGDQ� |QHPOL� ELU� YHUL� RODUDN� GH÷HUOHQGLULOHELOLU�� %X�
úDUWODUGD� DNDUVX� \DWD÷Õ� ER\XQFD geçilecek alüvyon birimin temel jeoteknik 
|]HOOLNOHULQL�dL]HOJH����¶GHNL�JLEL�JHQHOOHúWLUPHN�P�PN�QG�U��� 

 
 

��������)LOLúHO�LVWLILQ��ND\PD�N�WOHVL��4N��MHRWHNQLN�GH÷LúWLUJHOHUL  
 

)LOLúHO� LVWLI� LoLQ�ND\D�N�WOH�VÕQÕIODPDVÕ�NXOODQÕODUDN�ED]Õ�GH÷HUOHUH�XODúPDk 
P�PN�QG�U�� $QFDN� EXOXQDQ� EX� GH÷HUOHULQ� \DSÕODFDN� \DUPD� \DPDFÕ� DQDOL]OHUL�
YH�YH\D� ND\PD� N�WOHVL� GH÷HUOHQGLUPHOHUL� DoÕVÕQGDQ� KLoELU� DQODPÕ� ROPD\DFDNWÕU��
.XUXODQ� MHRORMLN�PRGHO� JHUH÷L� LVWLI�� G�]HQVL]� ELU� \D\ÕOÕP� J|VWHULS� NHQGL� LoHULVLQGH�
\HU�DODQ�oRN�VD\ÕGD�]D\ÕI�YH�LOHUL�D\UÕúPÕú�NXúDNODU�HWNLVLQGH�EHOOL�|OoHNOHU�GDKLOLQGH�
KDUHNH�HWPHNWHGLU��<DSÕODQ�VRQGDMOÕ�oDOÕúPDODUGD�HOGH�HGLOHQ�YHULOHUGH�EXQX�GR÷UXODU�
QLWHOLNWHGLU�� $\QÕ� VRQGDMGD� NHVLOHQ� D\QÕ� ILOLúHO� LVWLIH� DLW� LNL� IDUNOÕ� ND\DGD� |Oo�OHQ�
GD\DQÕP� GH÷HUOHUL� ELUELULQGHQ� ROGXNoD� IDUNOÕ� VRQXoODU� YHUPHNWHGLU� �6.� �������
VRQGDMÕQGD�ROGX÷X�JLEL���%X�GXUXPX�HQ�L\L�\DQVÕWDQ�DUDúWÕUPD�YHULOHULQGHQ�ELUL�GH�6.�
������VRQGDMÕGÕU�� 

 
dL]HOJH������$O�Y\RQ�ELULPLQLQ�MHRWHNQLN�GH÷LúWLUJHOHUL 
 

 

Jeoteknik 
'H÷LúWLUJHOHU 

$\GÕQOÕN�
dD\Õ��4D� $oÕNODPDODU 

øoVHO�6�UW�QPH��φ, °) 37 

'HQH\OHULQ�oR÷XQGD�*:-*3�RODUDN�WDQÕPODQDQ�ELULP�GROJX�
PDO]HPHVL�RODUDN�NXOODQÕODFD÷ÕQGDQ�YH�GROD\ÕVÕ\OD�\DSÕP�

VÕUDVÕQGD�NRQWUROO��VÕNÕúWÕUÕODFD÷ÕQGDQ�µVÕNÕ¶�RODUDN�
GH÷HUOHQGLULOHELOHFHNWLU��%X�GXUXPGD�VÕNÕ-çDNÕO�LoLQ�+XQW�YH�
76(�WDUDIÕQGDQ�|QHULOHQ�GH÷HUOHU�HVDV�DOÕQDUDN�RUWDODPD�ELU�

GH÷HU�VHoLOPLúWLU� 
Kohezyon                  
(c, kPa) 

1 
%HOOL�ELU�NLO�LoHUL÷L�GH�GLNNDWH�DOÕQDUDN�LOJLOL�]HPLQGH�

NXOODQÕODELOHFHN�HQ�G�ú�N�GH÷HU�VHoLOPLúWLU� 
Elastisite Modülüs 

(E, kPa) 
120000 �µVÕNÕ�oDNÕO¶�LoLQ�NXOODQÕODELOHFHN�RUWDODPD�GH÷HU�VHoLOPLúWLU� 

Maks. kuru birim 
hacim (kN/m3) 

21 /DE��GHQH\�VRQXoODUÕQD�J|UH�RUWDODPD�GH÷HU�VHoLOPLúWLU 

�����HOHN�DOWÕ�
PLNWDUÕ��� 

5 /DE��GHQH\�VRQXoODUÕQD�J|UH�RUWDODPD�GH÷HU�VHoLOPLúWLU 



6RQGDM� VRQXoODUÕQD� J|UH�� LVWLIH� DLW� |]HOOLNOH� VHUW� NLUHoWDúÕ� WDEDNDODUÕ� oRN�
D\UÕúPÕú� oDPXUWDúÕ� KDPXUX� LoLQGH� \�]HQ� EORNODU� RODUDN� J|U�OPHNWHGLU�� 6RQGDMÕQ�
sadece 5,5-���� PHWUHOHUL� DUDVÕQGD� NDURW� YHUHELOHFHN� ER\XWWD� NLUHoWDúÕ� NHVLOLUNHQ�
DUDODUGD� YH� VRQGDMÕQ�\DNODúÕN� VRQ���PHWUHVLQGH� WDPDPHQ�³oRN� D\UÕúPÕú´�oDPXUWDúÕ�
NHVLOPLúWLU��<�NVHN�54'�GH÷HUOHUL�������\DQÕOWÕFÕ�RODELOHQ�ELULPGHQ�DOÕQDQ�NDURWODU�
�]HULQGH� \DSÕODQ� GD\DQÕP� WHVWLQH� J|UH�� ELULPLQ� DúÕUÕ� ]D\ÕI� ND\D� YH\D� VHUW� WRSUDN�
]HPLQ�RODUDN�WDQÕPODQDELOPHVL�Pümkündür.  

%X�DQODPGD�EHOLUJLQ�ELU�ND\D�N�WOH�VÕQÕIODPDVÕ�\DSPD\D�YH\D�RUWDODPD�ND\D�
N�WOH� GH÷HUL� YHUPH\H� RODQDN� \RNWXU�� 'ROD\ÕVÕ\OD� DUDúWÕUÕOPDVÕ� JHUHNHQ� ND\PDQÕQ�
JHUoHNOHúPHVLQH�RODQDN�YHUHQ�MHRWHNQLN�GH÷LúWLUJHOHULQ�EHOLUOHQPHVLGLU��%X�GH÷HUOHUL�
elde etPHQLQ�HQ�HWNLQ�\ROX�ND\PD�N�WOHVLQH�DLW�EHOLUJLQ�HQNHVLWOHU��]HULQGH�\DSÕODFDN�
µJHUL� DQDOL]OHUGLU¶�� *HUL� DQDOL]OHU� GH÷LúLN� HQNHVLWOHU� �]HULQGH� \DSÕOPÕú� YH� ND\PD�
N�WOHVLQL�HQ�L\L�WDQÕPOD\DQ�GH÷HUOHULQ�EXOXQGX÷X�DQDOL]�VRQXoODUÕ�GHUOHQHUHN�Çizelge 
����YH�ùHNil 5.1’GH�VXQXOPXúWXU��*HUL�DQDOL]�VRQXFXQGD�HOGH�HGLOHQ�GH÷LúWLUJH�DUDOÕ÷Õ�
NXOODQÕODUDN�YH�J�YHQOL�WDUDIWD�NDOÕQDUDN�ND\PD�N�WOHVLQH�DLW�MHRWHNQLN�GH÷LúWLUJHOHU��
φ ���� F ��� N3D� RODUDN� EHOLUOHQPLúWLU�� %X� GH÷HUOHU� ED]� DOÕQDUDN� \DSÕODQ� VD\ÕVDO�
inceleme sonuçODUÕ�ùHNLO�����¶GH�VXQXOGX÷X�JLEL��¶H�oRN�\DNÕQ�ELU�GH÷HU�YHUPHNWHGLU�
NL� EX� GXUXP� DUDQDQ� HQ� N�o�N� MHRWHNQLN� GH÷LúWLUJHOHUH� NDUúÕOÕN� JHOPHNWHGLU�� *HUL�
DQDOL]�\DSÕOÕUNHQ�ELULPLQ�NÕú� D\ODUÕQÕ� \DQVÕWDFDN� úHNLOGH� VX\D�GR\JXQ�ROGX÷X�NDEXO�
HGLOPLúWLU�� 

 
Çizelge 5����.D\PD�N�WOHOHUL�MHRWHNQLN�GH÷LúWLUJHOHUL��JHUL�LQFHOHPH� 
 

.RKH]\RQ�VDELW�GH÷HUL����N3D�DOÕQGÕ÷ÕQGD�J�YHQOLN�
NDWVD\ÕVÕQGD��*.��PH\GDQD�JHOHQ�GH÷LúLP� 

øoVHO�V�UW�QPH�DoÕVÕ�VDELW�GH÷HUL�����DOÕQGÕ÷ÕQGD�
J�YHQOLN�NDWVD\ÕVÕQGD��*.��PH\GDQD�JHOHQ�

GH÷LúLP� 
øosel Sürtünme 

$oÕVÕ Kohezyon *�YHQOLN�.DWVD\ÕVÕ øoVHO�6�UW�QPH�
$oÕVÕ Kohezyon 

Güvenlik 
.DWVD\ÕVÕ 

° kPa GK ° kPa GK 

φ c - φ c - 

25,0 10 0,983 25 9,0 0,944 

26,0 10 1,010 25 10,0 0,983 

28,0 10 1,066 25 13,0 1,090 

31,0 10 1,154 25 15,0 1,161 

 



*HUL�øQFHOHPH�6RQXoODUÕ
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øoVHO�6�UW�QPH�$oÕVÕ���

.RKH]\RQ øoVHO�6�UW�QPH�$oÕVÕ
 

 

ùHNLO������.D\PD�N�WOHOHUL�MHRWHNQLN�GH÷LúWLUJHOHUL��JHUL�LQFHOHPH�� 
 

 ùHNLO������+HVDSODQDQ�ND\PD�N�WOHVL� MHRWHNQLN�GH÷LúWLUJHOHULQH�J|UH�\DSÕODQ�VD\ÕVDO�
inceleme. 

 
 
 
 
 



������'XUD\VÕ]�– Sorunlu Kesimler 
 

øNL� D\UÕ� QRNWDGD� GXUD\VÕ]� DODQD� GRNXQXOPDN� ]RUXQGD� NDOÕQPÕúWÕU�� %XQODU�
VÕUDVÕ\OD��.0�������– 0+900 ve  KM.10+800 –��������JHoLúOHULGLU� 

KM.0+000 – 0+900�� 3URMH� EDúÕQGD�PHYFXW� \ROD� ED÷ODQDELOPHN� LoLQ� GHUH�
\DWD÷ÕQGDQ� oÕNÕOPDN� ]RUXQGD� NDOÕQPÕúWÕU�� 'ROD\ÕVÕ\OD�� PHYFXW� ND\PDODUÕQ� WRSXN�
kesimLQH� \DNÕQ� JHoLOPLúWLU�� 6.� ������� 6.�������YH�6.������� VRQGDMODUÕ� EXUDGD�
HJHPHQ�RODQ�JHQHO�GXUXPX�\DQVÕWPDNWDGÕU��<HUDOWÕVX\X�WDEODVÕQÕQ�HQ�G�ú�N�ROGX÷X�
(NLP�D\ÕQGD�\DSÕODQ�VRQGDMGD�\HUDOWÕVX\XQD�RODQ�GHULQOLN�VÕUDVÕ\OD����������YH������
P� RODUDN� |Oo�OP�úW�U�� +D]LUDQD� GR÷UX� \�]H\H� \DNODúPDNWDGÕU�� .D\PDODU� GD� EX�
G|QHPGH�JHOLúPHNWHGLU�� 

KM.10+800 – 11+400:� .0�������� LOH� .0�������� DUDVÕQGD� GD� PHYFXW�
köprüye geçit verebilmek için bu kesimde yer alan büyük ölçekli kayma kütlesine 
GRNXQXOPDN�]RUXQGD�NDOÕQPÕúWÕU���6.���������6.��������YH�6.��������VRQGDMODUÕ�
EXUDGD�HJHPHQ�RODQ�JHQHO�MHRORMLN�YH�MHRWHNQLN�GXUXPX�\DQVÕWPDNWDGÕU��<HUDOWÕVX\X�
WDEODVÕQÕQ� HQ� G�ú�N� ROGX÷X� (NLP� D\ÕQGD� \DSÕODQ� VRQGDMGD� \HUDOWÕVX\XQD� RODQ�
GHULQOLN�VÕUDVÕ\OD�������������YH�������P�RODUDN�|Oo�OP�úW�U��+D]LUDQD�GR÷UX�\�]H\H�
\DNODúPDNWDGÕU�� <XNDUÕGD� GD� YXUJXODQGÕ÷Õ� JLEL� ND\PDODU� GD� EX� G|QHPGH�
JHOLúPHNWHGLU�� .D\PD� N�WOHVL� LoHULVLQGH� LONVHOOL÷LQL� EHOLUOL� |Oo�GH� NRUX\DQ� LVWLIVHO�
EORNODU� EXOXQPDNWDGÕU�� %ORNODUÕQ� GR÷DO� RODUDN� ED]Õ� NHVLPOHULQGH� LOHUL� GHUecede 
NÕUÕNODúPD�J|]OHQPLúWLU�� 

.HVLOHFHN�KHU�LNL�ND\PD�N�WOHVLQLQ�RUWDN�\DQÕ��6RQ�EX]XO�oD÷Õ��:LVFRQVHQ�
,FH� $JH�� VRQXQGD� ROXúPXú� E�\�N� |OoHNOL� ND\PDODUÕQ� $\GÕQOÕN� dD\ÕQD� GD\DQPÕú�
WRSXNODUÕ� ROPDODUÕGÕU� �ùHNLO� ������ 'R÷DO� GXUXPGD� VRUXQVX]� RODUDN� J|U�QPHNWHGir. 
$QFDN�WRSX÷XQD�GRNXQXOPDVÕ��|UQH÷LQ�GROJX�\DSÕODUDN�JHULGH�EDVÕQoOÕ�VX�VLVWHPLQLQ�
ROXúPDVÕQD�QHGHQ�ROXQPDVÕ�JLEL�KDOOHUGH�GXUD\VÕ]�KDOH�JHoHELOHFHNWLU��7RSXNWD�\HU�
\HU� VÕ]ÕQWÕODUÕQ� YDUOÕ÷Õ� EXQX� J|VWHUPHNWHGLU�� $\UÕFD� ELULPLQ� NLO� ELOHúHQLQLQ� \�NVHN�
olmaVÕ�EX�VLVWHPLQ�JHOLúLPH�NDWNÕ�VD÷OD\DFDNWÕU� 

dR÷X�\HUGH�\�]OHUFH�PHWUHN�SO�N� LONVHOOL÷LQL�EHOLUOL�|Oo�GH�NRUX\DQ� WRUWXO�
LVWLI�EORNODUÕ�GD�LoHUPHNWHGLU��9HUGL÷L�\�]OHNOHUH�YH�VRQGDMODUGDQ�HOGH�HGLOHQ�YHULOHUH�
EDNÕOGÕ÷ÕQGD� DQDND\D� RODUDN� GH÷HUOHQGLULOPHVL� P�mkünken,  jeoteknik modelin 
ROXúWXUXOPDVÕQGD� RWXUWXOGX÷X� \HU� \XNDUÕGD� GD� DQODWÕODQ� JHUHNoHOHUH� J|UH� IDUNOÕ�
ROPXúWXU��%X�ELULP�ND\DQ�N�WOHQLQ�NHQGLVLGLU�YH�ND\PD\D�VHEHS�RODQ�HQ�|QHPOL�LNL�
HWNHQGHQ�ELUL�ELULPLQ�\�NVHN�NLO�LoHUL÷L�YH�GL÷HUL�LVH�\�NVHN�VX�LoHUL÷LGLU��<DSÕODFDN�
\DUPD�YH\D�JHoLULPOLOL÷L�D]�GROJXODU��\HUDOWÕVX\XQXQ�ERúDOÕP�G�]HQLQLQ�ER]XOPDVÕQD�
YH�YH\D� \DSÕ� JHULVLQGH� LWLFL� NXYYHW� RODUDN� oDOÕúDQ� VX� EDVÕQFÕQGD� \�NVHOPH\H� VHEHS�
RODELOHFHN��EX�GD�\DSÕQÕQ�ER]XOPDVÕQD�YH�KDWWD�|WHOHQPHVLQH�QHGHQ�RODELOecektir.  
 



 
 

ùHNLO������*HoNLOHULQ�ND\PD�N�WOHOHUL�DoÕVÕQGDQ�NDUúÕODúWÕUÕOPDVÕ� 
 
������-HRWHNQLN�7DVDUÕP�dDOÕúPDODUÕ 
 

d|]�P� KHU� LNL� GXUD\VÕ]� JHoLú� LoLQ� GH� D\QÕGÕU�� <DSÕODFDN� \ROXQ� ND\PD�
N�WOHVL� WDUDIÕQGD� \DNODúÕN� �� PHWUH� JHQLúOL÷LQGH� YH� �� PHWUH� GHULQOL÷LQde drenaj 
KHQGHNOHUL� ND]ÕODUDN� EXQODUÕQ� GHYDPODUÕQGDNL� JHoLULPOL� GHUH� \DWDNODUÕ\OD� KLGUROLN�
LOLúNLOHULQLQ� NXUXOPDVÕ� YH� EX� úHNLOGH� \HWHUOL� NDOÕQOÕNWD� VXVX]� ]RQXQ� \DUDWÕOPDVÕ�
VD÷ODQPDOÕGÕU�� 8\JXODQÕODFDN� PRGHOLQ� WLS� HQNHVLWL� ùHNLO� ���¶GH� VXQXOPXúWXU��
GeçirimOLOL÷L� \�NVHN� $\GÕQOÕN� dD\Õ� PDO]HPHVL� LOH� GROGXUXODFDN� EX� KHQGHNOHU��
VDGHFH� \DSÕQÕQ� DOWÕQGDNL� VX� VHYL\HVLQL� GH÷LO� W�P� ND\PD� N�WOHVLQGHNL� \HUDOWÕVX\XQX�
YH� GROD\ÕVÕ\OD� ND\PD\D� VHEHS� RODQ� HQ� \�NVHN� LWNL� J�F�Q�Q� RUWDGDQ� NDOGÕUÕOPDVÕQÕ�
VD÷OD\DFDNODUGÕU��%X� KHQGHNOHU� �VWWH� NÕUPÕ]Õ� NRWXQ� ��PHWUH� NDGDU� DOWÕQD� LQHFHN� YH�
\LQH�DO�Y\RQ�PDO]HPHGHQ�ROXúWXUXODFDN�JHoLULPOL�GROJX\OD�GD�KLGUROLN�LOLúNL�LoLQGH�
RODFDNWÕU�� %X� GROJX�� \RO� �VW\DSÕVÕQÕQ� VD÷ODPOÕ÷Õ� \DQÕQGD� \�NVHN� LoVHO� GD\DQÕPÕ�
(φ=37°) sayesinde içinden geçebilecek kayma dairelerinin de önünü kesecektir.  

<LQH� \ROXQ� GR÷X� WDUDIÕQGD� JHoLULPOL� GROJXQXQ� ELWWL÷L� \HUGH� VWDQGDUW� HWHN�
GXYDUODUÕQÕQ� \DSÕOPDVÕ�� KHP� ND\PD� N�WOHVLQGHQ� JHOHELOHFHN� \�]H\� \ÕNDQPDODUÕQÕ�
HQJHOOHQPHVL� YH� \HWHUOL� GHULQOLN� YHULOGL÷LQGH� �a����P�� LoLQGHQ�geçebilecek kayma 
GDLUHOHULQLQ�|Q�Q��NHVPHVL�DoÕVÕQGDQ�|QHP�WDúÕ\DFDNWÕU��%X�GXYDUODU�D\QÕ�]DPDQGD�
GXUD\VÕ]� N�WOH� LoHULVLQGH� DoÕODFDN� \DUPD� \�NVHNOLNOHULQL� HQ� D]D� LQGLUHFHNOHUGLU��%X�
WDVDUÕPÕQ� X\JXODQPDVÕ� VRQXFXQGD� ND\PD\D� NDUúÕ� J�YHQOLN� NDWVD\ÕVÕQÕQ� ���� µden 
GDKD� ID]OD� RUDQGD� DUWDELOHFH÷L� VD\ÕVDO� LQFHOHPHOHU� VRQXFXQGD� RUWD\D� NRQXOPXúWXU�
�ùHNLO����-5.6).     

 



 
 

ùHNLO������.0��������WLS�HQNHVLWL� 
 

 

 
 ùHNLO� ����� gQHUL� MHRWHNQLN� WDVDUÕPÕQ� X\JXODQPDVÕ� VRQXFXQGD� HOGH� HGLOHFHN� ND\PD�

J�YHQOLN�NDWVD\ÕODUÕ��VLVPLN etki= 0 g). 
 

(WHN� GXYDUODUÕQÕQ� GD� \DSÕOPDVÕ\OD� \�NVHNOLNOHUL� HQ� D]D� LQGLULOHELOHFHN�
\DUPDODUÕQ�HQ�\�NVH÷L����PHWUHQLQ�DOWÕQGD�RODFDNWÕU��<DPDo�GXUD\OÕOÕ÷Õ�DoÕVÕQGDQ�GD�
W�P� \DUPDODUGD� \DPDo� RUDQÕQÕQ� �<��'� RODUDN� X\JXODQPDVÕQÕQ� X\JXQ� RODFD÷Õ�
G�ú�Q�OPHNWHGLU��<�NVHN�WDúÕPD�J�F�QH�VDKLS�DO�Y\RQ�PDO]HPH��]HULQH�RWXUWXODFDN�
ve çok az oranda kil içeren (<%5) içsel sürtünmesi yüksek malzemeden 
ROXúWXUXODFDN� GROJXODUGD� LVH� �<��'� \DPDo� RUDQÕQÕQ� NXOODQÕOPDVÕ� X\JXQ� RODFDNWÕU��
g]HOOLNOH� GHUH� \DWD÷ÕQGD� ROXúWXUXODFDN� GROJXODUGD� WDKNLPDW� X\JXODPDVÕQÕQ� GD� \HU�
DOÕ\RU�ROPDVÕ�VHEHEL\OH�EX�GROJX�\DPDFÕ�RUDQÕQÕQ�X\JXQ�RODFD÷Õ�G�ú�Q�OPHNWHGLU�� 



 

 ùHNLO� ����� gQHUL� MHRWHNQLN� WDVDUÕPÕQ� X\JXODQPDVÕ� VRQXFXQGD� HOGH� HGLOHFHN� ND\PD�
J�YHQOLN�NDWVD\ÕODUÕ��VLVPLN�HWNL �����J�� 

 
5.4. Jeoteknik TDVDUÕPÕQ�2ODVÕ�*HWLULOHUL 
 

8\JXODQDFDN� JHoNLQLQ� �6��� HQ� WHPHO� JHWLULVL� DOÕúÕODJHOPLú� \|QWHPOHUOH�
\DSÕODQ�JHoNL�ER\XQD�J|UH�0(=(�NXUDOODUÕ�GDKLOLQGH�oRN�GDKD�XFX]��NDOLWHOL��HVWHWLN�
YH� X]XQ� YDGHGH� D]� PDVUDIOÕ� ROPDVÕGÕU�� %XQXQ� \DQÕQGD� EX� WDVDUÕPÕQ� HN� SURMHOHrle 
GDKD�GD�NDWPD�GH÷HUL�RODQ�ELU�SURMH\H�G|Q�úPHVL�P�PN�QG�U��*HoNLQLQ�LoHULVLQGHQ�
JHoWL÷L� $\GÕQOÕN� dD\Õ� JHUHN� HQHUML� JHUHNVH� VXODPD� DoÕVÕQGDQ� X\JXODQDFDN� \HQL�
SURMHOHUOH�E|OJH�HNRQRPLVLQH�NDWNÕ�VD÷OD\DFDNWÕU�� 

Projenin sonunda 780 m. yükseltiden proje baúÕQD�����P��\�NVHOWL\H�NDGDU�
DNDQ� $\GÕQOÕN� dD\Õ� ���� P�OLN� VX� G�ú�P�\OH� JL]LOJ�FH� VDKLSWLU�� %X� J�o� LVH�
oHYUHVLQGHNL� ���� P�� \�NVHNOL÷LQH� NDGDU� RODQ� oRUDN� VD\ÕODELOHFHN� DUD]LOHUH� KHP�
\HúLOOHQGLUPH� KHP� GH� WDUÕP� LoLQ� NXOODQÕODFDN� VX\X� VD÷OD\DELOHFH÷L� DQODPÕQD�
gHOPHNWHGLU�� 7RULoHOOL� WHRULOHULQGHQ� \ROD� oÕNÕODUDN� EDVÕQoOÕ� YH� V�UW�QPHQLQ� VÕIÕUD�
LQGLULOGL÷L� ERUXODUD� DOÕQDQ� VX� ERUX\D� DOÕQGÕ÷Õ� LON� QRNWDQÕQ� \�NVHNOL÷LQH�
oÕNDELOHFHNWLU��%XUDGDQ�GD� WDOL�ERUXODUOD�VXODPD�\DSÕODFDN�DODQD�GD÷ÕODFDNWÕU��ùHNLO�
5.7). Bu sayede VXVX]OXN� QHGHQL\OH� WDUÕP� DPDoOÕ� NXOODQÕODPD\DQ�� VHNLOHúWLUPHQLQ�
WDP� DQODPÕ\OD� \DSÕODPDGÕ÷Õ� DODQODUGD� LNOLPH� ED÷OÕ� RODUDN� KHU� W�UO�� VHE]H� PH\YH�
\HWLúWLULOHELOHFHNWLU��ùHNLO�������%|OJH�HNRQRPLVLQH�NDWNÕGD�EXOXQDFDN�VHUW�oHNLUGHNOL�
PH\YH� D÷DoODUÕQÕQ� \DQÕ� VÕUD� NL� 6DVRQ� LOoHVLQLQ� HNRQRPLVLQLQ� ELU� NÕVPÕ� GD� FHYL]H�
GD\DQPDNWDGÕU��NDYDN��V|÷�W��W�W�Q��úHNHU�NDPÕúÕ��SDQFDU��SDYOXQ\D�JLEL�HQG�VWUL\HO�
ELWNLOHU�LoLQ�GH�LGHDO�RUWDPODU�\DUDWÕODELOHFHNWLU��6XOX�WDUÕPGD�NXOODQÕODFDN�VXGDQ�DUWD�
kalan ve borular içerisinde pURMHQLQ� EDúÕQD�NDGDU� V�UW�QPHGHQ�JLGHQ� VX��ERUXODUÕQ�
XFXQD� \HUOHúWLULOHFHN� G|Q�úW�UPH� W�UE�QOHUL� LOH� E|OJHQLQ� JHUHNVLQLPOHULQL�
NDUúÕOD\DELOHFHN� HQHUML\H� oHYULOHELOHFHNWLU�� (QHUML� �UHWLPLQGHNL� EX� VLVWHP� EDUDM�
\DSÕPÕQÕ� YH� EDUDMÕQ� ROXPVX]� HWNLOHUL� RODQ� DODQ� Naybetme, kültürel miras-GR÷DO�
DQÕWODUÕQ� NÕ\ÕPÕ�� NDPXODúWÕUPD� JLGHUOHUL�� HVWHWLN� ER]XNOXN�� GR÷DO� GHQJHQLQ�



ER]XOPDVÕ��LNOLP�GH÷LúLNOLNOHUL�JLEL�HWNHQOHUL�GH�RUWDGDQ�NDOGÕUDFDNWÕU��$QDGROX¶QXQ�
EX�WLS�HQHUML�JL]LOJ�F��\ÕOOÕN�HQHUML�W�NHWLPLPL]LQ�\DNODúÕN��o�NDWÕ�GROD\ÕQGDGÕU��<RO�
NHVLWOHUL�ER\XQFD�UDKDWOÕNOD�\HUOHúWLULOHFHN�EX�VLVWHP�D\QÕ�]DPDQGD�$\GÕQOÕN�dD\ÕQÕ�
VHOOHQPH�ULVNLQGHQ�GH�DUÕQGÕUDFDNWÕU���� 
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 8ODúÕP� VLVWHPOHUL� KLoELU� ]DPDQ� ELUELULQLQ� UDNLEL� GH÷LO� WDPDPOD\ÕFÕVÕ�
ROPDOÕGÕU�� dD÷GDú� XODúÕPÕQ� YDUGÕ÷Õ� VRQ� QRNWD� XODúÕP� VRUXQODUÕQÕQ� oözümü için 
ELUOHúLN� WDúÕPDFÕOÕ÷ÕQ� ROPD]VD� ROPD]� QLWHOLN� WDúÕGÕ÷ÕGÕU�� $QFDN� ����¶OÕ� \ÕOODUGDQ�
EXJ�QH� EX� WHPHO� LONH\H� �ONHPL]GH� X\XOPDPÕúWÕU�� 7�P� XODúÕP� VLVWHPOHUL�
NDUD\ROODUÕQÕQ� OHKLQH� ELUELULQH� UDNLS� HGLOPLúWLU�� ����¶OL� \ÕOODUGDQ� J�Q�P�]H�
NDUD\ROODUÕQGDNL�\ROFX� WDúÕPD�RUDQODUÕQÕQ�DUWÕúÕ�GLNNDW�oHNPHNWHGLU��%XQXQ�\DQÕQGD�
DOWHUQDWLI� KDOLQH� JHOHQ� XODúÕP� VLVWHPOHULQGH� $%'� YH� $%� �ONHOHULQLQ� �VW�QO�NOHUL�
DoÕNoD� J|U�OPHNWHGLU�� .DUD\ROODUÕQÕQ� XOXVDO� oÕNDUODU� J|]� DUGÕ� HGLOHUHN� |Q� SODQD�
oÕNDUÕOPDVÕQÕQ� \DQÕ� VÕUD�� WHNQRORMLN� JHOLúPHOHU� J|]� DUGÕ� HGLOHUHN�XOXVDO�ND\QDNODUÕQ�
ERúD� KDUFDQGÕ÷Õ� GD� \DGVÕQÕODPD]� ELU� JHUoHNWLU�� d�QN�� �ONHPL]GH�� EHQ]HU� �o�QF��
G�Q\D��ONHOHULQGH�GH�ROGX÷X�JLEL��\ROXQ�ER\XQD�YH�ND]ÕOÕS�GROGXUXODQ�KDFPLQH�J|UH�
SDUD�YHUHQ�ELU�LKDOH�VLVWHPL�VRQ����\ÕOD�GDPJDVÕQÕ�YXUPXúWXU� 

+HU� QHNDGDU� EX� oDOÕúPD� NDUD\ROX� SURMHVL� GH� ROVD� 6DVRQ� �%DWPDQ�� \ROX��
güneydeki Batman-'L\DUEDNÕU� \ROXQXQ� NX]H\GHNL� 0Xú-(OD]Õ÷� DQD� \ROXQD�
ED÷ODQWÕVÕQÕQ�VD÷ODQPDVÕ�DoÕVÕQGDQ�|QHP�DU]�HGHQ�ELU�\ROGXU��%X�QHGHQOH�VWDQGDUWODUÕ�
\�NVHN�� DOÕúÕODJHOPLú� JHoNL� VHoLPOHULQLQ� GÕúÕQGD�� XOXVDO� oÕNDUODU� J|]HWLOHUHN�
SURMHOHQGLULOPLúWLU��g]HO� MHRWHNQLN� WDVDUÕPÕ� LOH�NODVLN�YH�SUREOHPOL�JHoNLOHUH�RUDQOD�
\DSÕP� PDOL\HWL�� EDNÕP-RQDUÕP-LúOHWPH� PDOL\HWOHUL�� \DSÕP� V�UHVL�� ID\GDOÕ� LúOHWPH�
|PU��� MHRWHNQLN� GXUD\VÕ]OÕNODU� YH� IL]LNL-VRV\DO� oHYUH\H� RODQ� NDWNÕODUÕ� DoÕVÕQGDQ�
����¶OHUH�YDUDQ�DYDQWDMODUÕ\OD�oRN�GDKD�VHoLOHELOLU�GXUXPGDGÕU�� 
 g]HO� WDVDUÕP� DPDFÕ\OD� \DNODúÕN� ��� NP�� OLN� ELU� DODQÕQ� JHQHO� P�KHQGLVOLN�
MHRORMLVL�KDULWDODUÕ�YH�HQLQH�NHVLWOHUL�KD]ÕUODQPÕúWÕU��$UD]L�oDOÕúPDODUÕ�NDSVDPÕQGD���
DGHW� ]HPLQ� DUDúWÕUPD� VRQGDMÕ� YH� |]HOOLNOH� $\GÕQOÕN� dD\Õ� G�]O�NOHULQGH� ��� DGHW�
DUDúWÕUPD� oXNXUX� DoÕOPÕúWÕU�� %X� oDOÕúPDODU� VÕUDVÕQGD� \HULQGH� GHQH\OHU� \DSÕOPÕú��
ODERUDWXYDUGD�GHQH\OHUL�\DSÕOPDN��]HUH�|UQHNOHU�DOÕQPÕúWÕU�� 
 S1 geçkisi a÷ÕUOÕNOÕ�RODUDN�DO�Y\DO�VDKDGD��VDGHFH�LNL�QRNWDGD�ILOLúHO�LVWLIWHQ�
JHoWL÷LQGHQ��EX�ELULPOHULQ�MHRWHNQLN�GH÷LúWLUJHOHUL�EHOLUOHQPLúWLU��%XQD�J|UH�DO�Y\RQ�
ELULPLQLQ�MHRWHNQLN�GH÷LúWLUJHOHUL�G�ú�N�NLO� LoHUL÷LQH�GH�ED÷OÕ�RODUDN�LoVHO�V�UW�QPH�
DoÕVÕ�φ = 370, kohezyon c = 1 kPa, elastisite modülü E = 120000 kPa, kuru birim 
KDFLP� D÷ÕUOÕN� γkmax = 21 kN/m3� RODUDN�� ILOLúHO� LVWLILQ� LoVHO� V�UW�QPH� DoÕVÕ�φ = 250, 
NRKH]\RQ�F� ����N3D�RODUDN�EHOLUOHQPLúWLU��%X�GH÷LúWLUJHOHU� ÕúÕ÷ÕQGD�JHUL� LQFHOHPH�
\DSÕOGÕ÷ÕQGD�J�YHQOL�WDUDIWD�NDODFDN�úHNLOGH�SURMHOHQGLUPH�\DSÕOPÕúWÕU� 

.D\PD� SUREOHPOHULQLQ� \DúDQGÕ÷Õ� ELULP� .UHWDVH� \DúOÕ� WRUWXOODUÕQ� JHYúHN��
\�NVHN� NLO� LoHULNLOL�� VX\D� GR\JXQ� DODQODUÕQÕQ� ROGX÷X� EHOLUOHQPLúWLU�� gQHUL� 6��
JHoNLVLQGH��LNL�D\UÕ�QRNWDGD�EX�ELULPH�GRNXQXOPDN�]RUXQGD�NDOÕQPÕúWÕU��.0��������
LOH�������DUDVÕ�YH�������� LOH��������DUDVÕQGD�EX�SUREOHPOL�RODELOHFHN�DODQODUGDQ�
JHoLOPLúWLU�� %X� E|OJHOHUGHNL� N�WOH� GR÷DO� GXUXPGD� VRUXQVX]GXU�� $QFDN� WRSX÷D�
GRNXOXPDVÕ� GXUXPXQGD� |]HOOLNOH� GH� \HUDOWÕVX\X� VHYL\HVLQLQ� \�NVHOGL÷L� +D]LUDQ�
a\ÕQGD� GXUD\OÕOÕ÷ÕQÕ� ND\EHGHELOHFHNWLU�� %X� QHGHQOH� \DSÕODFDN� \ROXQ� ND\PD� N�WOHVL�
WDUDIÕQGD� \DNODúÕN� �� PHWUH� JHQLúOL÷LQGH� YH� �� PHWUH� GHULQOL÷LQGH� GUHQDM� KHQGHNOHUL�
ND]ÕODUDN� EXQODUÕQ� GHYDPODUÕQGDNL� JHoLULPOL� GHUH� \DWDNODUÕ\OD� KLGUROLN� LOLúNLOHULQLQ�
NXUXOPDVÕ� YH� EX� úHNLOGH� \HWHUOL� NDOÕQOÕNWD� VXVX]� ]RQXQ� \DUDWÕOPDVÕ� VD÷ODQPDOÕGÕU��
*HoLULPOLOL÷L� \�NVHN� $\GÕQOÕN� dD\Õ� PDO]HPHVL� LOH� GROGXUXODFDN� EX� KHQGHNOHU��



VDGHFH� \DSÕQÕQ� DOWÕQGDNL� VX� VHYL\HVLQL� GH÷LO� W�P� ND\PD� N�WOHVLQGHNL� \HUDOWÕVX\XQX�
YH� GROD\ÕVÕ\OD� ND\PD\D� VHEHS� RODQ� HQ� \�NVHN� LWNL� J�F�Q�Q� RUWDGDQ� NDOGÕUÕOPDVÕQÕ�
VD÷OD\DFDNODUGÕU��%X� KHQGHNOHU� �VWWH� NÕUPÕ]Õ� NRWXQ� ��PHWUH� NDGDU� DOWÕQD� LQHFHN� YH�
\LQH�DO�Y\RQ�PDO]HPHGHQ�ROXúWXUXODFDN�JHoLULPOL�GROJX\OD�GD�KLGUROLN�LOLúNL�LoLQGH�
RODFDNWÕU�� %X� GROJX�� \RO� �VW\DSÕVÕQÕQ� VD÷ODPOÕ÷Õ� \DQÕQGD� \�NVHN� LoVHO� GD\DQÕPÕ�
(φ=37°) sayesinde içinden geçebilecek kayma dairelerinin de önünü kesecektir. Yine 
\ROXQ�VD÷ÕQGD�JHoLULPOL�GROJXQXQ�ELWWL÷L�\HUGH�VWDQGDUW�HWHN�GXYDUODUÕQÕQ�\DSÕOPDVÕ��
KHP� ND\PD� N�WOHVLQGHQ� JHOHELOHFHN� \�]H\� \ÕNDQPDODUÕQÕ� HQJHOOHQPHVL� YH� \HWHUOL�
GHULQOLN� YHULOGL÷LQGH� �a���� P�� LoLQGHQ� JHoHELOHFHN� ND\PD� GDLUHOHULQLQ� |Q�Q��
NHVPHVL� DoÕVÕQGDQ� |QHP� WDúÕ\DFDNWÕU�� %X� GXYDUODU� D\QÕ� ]DPDQGD� GXUD\VÕ]� N�WOH�
LoHULVLQGH�DoÕODFDN�\DUPD�\�NVHNOLNOHULQL�HQ�D]D�LQGLUHFHNOHUGLU� 

GeçkLQLQ� LoHULVLQGHQ� JHoWL÷L� $\GÕQOÕN� dD\Õ� JHUHN� HQHUML� JHUHNVH� VXODPD�
DoÕVÕQGDQ� X\JXODQDFDN� \HQL� SURMHOHUOH� E|OJH� HNRQRPLVLQH� NDWNÕ� VD÷OD\DFDNWÕU��
3URMHQLQ� VRQXQGD� ���� P�� \�NVHOWLGHQ� SURMH� EDúÕQD� ���� P�� \�NVHOWL\H� NDGDU� DNDQ�
$\GÕQOÕN� dD\Õ� ����P�OLN� VX� G�ú�P�\OH� JL]LOJ�FH� VDKLSWLU��$\GÕQOÕN�dD\Õ� EX� J�oOH�
oHYUHVLQGHNL� ���� P�� \�NVHNOL÷LQH� NDGDU� RODQ� oRUDN� VD\ÕODELOHFHN� DUD]LOHUH� KHP�
\HúLOOHQGLUPH� KHP� GH� WDUÕP� LoLQ� NXOODQÕODFDN� VX\X� VD÷OD\DELOHFHNWLU�� 7RULoHOOL�
WHRULOHULQGHQ�\ROD�oÕNÕODUDN�EDVÕQoOÕ�YH�V�UW�QPHQLQ�VÕIÕUD�LQGLULOGL÷L�ERUXODUD�DOÕQDQ�
VX� ERUX\D� DOÕQGÕ÷Õ� LON� QRNWDQÕQ� \�NVHNOL÷LQH� oÕNDELOHFHNWLU�� %X� VD\HGH� VXVX]OXN�
QHGHQL\OH�WDUÕP�DPDoOÕ�NXOODQÕODPD\DQ��VHNLOHúWLUPHQLQ�WDP�DQODPÕ\OD�\DSÕODPDGÕ÷Õ�
DODQODUGD�LNOLPH�ED÷OÕ�RODUDN�KHU�W�UO��VHE]H�PH\YH�\HWLúWLULOHELOHFHNWLU��6XOX�WDUÕPGD�
NXOODQÕODFDN� VXGDQ� DUWD� NDODQ� YH� ERUXODU� LoHULVLQGH� SURMHQLQ� EDúÕQD� NDGDU�
V�UW�QPHGHQ� JLGHQ� VX�� ERUXODUÕQ� XFXQD� \HUOHúWLULOHFHN� G|Q�úW�UPH� W�UE�QOHUL� LOH�
E|OJHQLQ�JHUHNVLQLPOHULQL�NDUúÕOD\DELOHFHN�HQHUML\H�oHYULOHELOHFHNWLU�� 
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