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the investigation, the mass movement is directly related to the excavation on the toe of the slope at the right bank
downstream. As a result of the mass movement, toe buttres which supported the spillway was disturbed and
spillway started to move at the dip direction of the slope. Thus, shear diagonal cracks on the walls of the
spillway constituded.

The main goal of the present study is to assess the instability mechanism of spillway for an earthfill dam.
Detailed geological and geotechnical investigations were carried out in order to understand the reasons for this
mass movement and the spillway instability in the dam area. Furthermore 6 geotechnical boreholes with total
depths of 95 m were drilled to determine the vertical and horizontal properties of the units at the spillway and
landslide location. The results of the investigations revealed that, the spillway is located on the pyroclastic rocks
which are consist of agglomerate and tuffite. Claystones which are dark green to dark grey overlaid with tuffites.
The spacing of tuffite discontinuites increased at the dip direction of slope was determined. According to these
observations, not only the spillway but also the tuffit unit have started to move on the claystone at the dip
direction of slope.

In this study, the shear strength parameters of tuffite and claystone were determined. After the method of
limiting equilibrium was used to analyze the stability of the spillway. The slope stability analyses in the mass
movement area were performed. Also, to cease the spillway instability remedial methods are suggested.

Key Words: Earthfill dam, Spillway, Instability, Landslide.

GOLET YUKSELTMELERINDE KARSILASILAN SORUNLAR
VE BIR ORNEK: BUCUK GOLETI (SINCAN-ANKARA)

Nazif Demir
DSI 25/18 Sondaj Sube Miidiirliigii, Cayirhisar Tesisleri, 10050, Balikesir, Tiirkiye,
ndemir7419@hotmail.com.

Kurak yillarda tarimsal amagli sulamaya olan ihtiyag artmaktadir. Bu ihtiyag, ya yeraltisularmin asir
kullanim1 veya goletlerde depolanan sularin tiiketilmesi ile sonuglanmaktadir. Bu durumda, vatandaslarca
depolama hacmi kii¢lik olan ve ¢ogu zaman dolusavaktan tasan sulama goletlerinin yiikseltilerek depolanan su
hacminin arttirilmasi talep edilmektedir. Govdenin yiikseltilmesi talebinin diger bir nedeni ise sediman tagimnimi
ve ¢Okelmesi sonucu rezervuar hacminin kiiciilmesidir. Artan su talebine kisa vadede ¢oziim bulmak amaciyla,
uygun olan goletlerin gdvdelerinin yiikseltilmesi DSI tarafindan yillardir uygulana gelen bir yontemdir. Ancak,
govdeleri yiikseltilen goletlerde zaman zaman sorunlar yasanmaktadir. Bu sorunlardan en 6nemlisi kagak
problemidir. Bir-iki ay gibi ¢ok kisa bir siirede yiikseltilen goletlerde kagak probleminin arastirilmasi ve 1slahi
¢ogu zaman bir sezonu agan bir stireyi kapsamaktadir.

Govdesi ytikseltildikten sonra sorun yasanan goletlerden biri Ankara—Sincan—-Bucuk Goletidir. 1983
yilinda insaati tamamlanan goletin yapim asamasinda enjeksiyon aligmalarina gerek goriilmemistir. Ancak,
isletmeye gectikten bir siire sonra, 1998-1999 yillarinda dolusavak diisii havuzu kenarinda gozlenen su ¢ikisi
nedeniyle golet gévde dolgusu izerinden enjeksiyon yapilmistir. Aym yil gélet su seviyesinin yiikselmesiyle sag
yamagta olusan su kagaklar1 enjeksiyon ¢alismasi ile kesilmigtir. 2005 yilinda yiikseltme ¢aligsmalar: tamamlanan
golette 2009 yilinda sag yamagta, derivasyon tiineli etrafi ve istiinde su kagaklar1 ortaya ¢ikmustir. Ayrica topuk
dren kuyularindan oldukca fazla miktarda su gelisleri gozlenmistir. Yapilan 6lglimlerde toplam su kagaklarinin
yaklasik 20 litre/saniyeoldugu tespit edilmistir. Su kagaklart sonucunda heyelan baslamasi nedeniyle enjeksiyon
calismalarma baslanmistir. Nisan — Ekim 2010 ayalar1 arasinda yapilan enjeksiyon ¢aligmalarinda 1248,5 m (
285,0 m kil dolgu + 963,5 anakaya ) delgiyle 503.883,5 kg kati madde enjeksiyonu yapilmistir. Gévdede kil
dolgu iizerinden yapilan enjeksiyonlarda ozellikle kil dolgu—anakaya dokanagindaki ahliglar dikkat gekici
olmustur.

Yapilan enjeksiyon ¢alismalart ile, sag yamaglardaki sular tamamen kesilmis, topuk drenlerinden gelen
sular ¢ok azalmistir (4-5 litre/saniye). Bunun sonucunda, 2010 yili sonbaharinda enjeksiyon calismalarina ara
verilmistir. Ancak, enjeksiyon calismalar siirerken golette sulamada kullanim nedeniyle su seviyesi zamanla
diismiistiir. Golette azalan kacaklarda debi ol¢limii, g6l su seviye degisimi ve yeni olusturulan enjeksiyon
perdesinin memba mansabinda agilan gozlem kuyularinda yapilan slgiimler devam etmektedir. 2011 yili bahar
aylarinda gol su seviyenin maksimuma ulasmasiyla bir degerlendirme yapilarak, islah ¢aligmalarinin yeterli olup
olmadigina karar verilecektir.

Gerek Bucuk goletinde ve gerekse yiikseltilen bagka depolama tesislerinde yasanan sorunlardan ¢ikarilan
sonug; golet yitkseltmelerinin iyi bir fizibilite ¢aligmasindan sonra, kaliteli malzeme kullanilarak, standardina
uygun ingaat tekniklerinin uygulanmasimn zorunlu oldugudur. Aksi halde sonradan ¢ikan sorunlarin giderilmesi
hem daha zor, hem de daha maliyetli olmaktadir.

Anahtar Kelimeler: Golet, sulama suyu ihtiyaci, su kacaklari, enjeksiyon.
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AN EXAMPLE TO PROBLEMATIC ELEVATED SMALL DAMS: BUCUK DAM
(SINCAN-ANKARA)

Nazif Demir
DSI 25/18 Sondaj Sube Miidiirliigii, Caywrhisar Tesisleri, 10050, Balikesir, Tiirkiye,
ndemir7419@hotmail.com.

The needs for water for agricultural irrigation purposes increase in the dry seasons. This needs results in
excessive use of groundwater resources or consumption of water stored in small dams. In this case, people want
to enlarge the reservoir volume of small dams by increasing the height of dam wall, that overflow from the
spillways. The rapid fill due to sediment transport and deposition is the other cause of this demand. Increasing
the height of dam wall is routine practice of DSI (State Hydraulic Works) to supply water demands in a short
period of time. However, some problems have been experienced in the small dams that the height of dam walls
have increased. One of the most important problems is leakage. The works of rehabilitation to stop the leakage
usually last over one season.

Bucuk dam (Sincan-Ankara) is one of the problematic dams due to increased height of dam wall.
Grouting has no carried out at the beginning of the construction of the dam. However, grouting has applied from
the dam wall after construction of the dam in 1998-1999, because of the water discharge from the downstream of
the dam. Besides, leakage after the water level has been elevated in the reservoir from the right side of the wall
has prevented by the grouting works in the same year. The wall of the Bucuk dam has elevated in 2005. In 2009,
seepages have appeared over and around the diversion tunnel. On the other hands, a remarkable amount of
discharge has observed from the foot drainage facility. The total discarge was measured as 20 liter/sec. (when the
reservoir level has been maximum) in the spring season of 2010. Moreover, a landslides has occured above the
tunnel due to the leakage. As a result, grouting works have started from the right side of the dam wall. The
grouting works has lasted from Appril to October. Totally 1248 m drilling (285 m in dam wall, 963 m in the
volcano-sedimentary formation) and about 504 kg grouting have applied. The high amount suctions have
occured the contact zone between the dam wall and the bedrock.

The leakages on the right side (above the tunnel) have complately disappeared, and the leakages around
the tunnel and discharge from the foot drains have significantly decreaed after the grouting applications (4-5
liter/sec). For this reason, grouting works has delayed in October. But, reservoir level has decreased due to the
irrigation when construction of the grout curtain was over. For this reason, observation of the reservoir water
level, grondwater level in the wells located upstream and downstream side of the groute curtain and mesuring the
discharges of the seapages have continued during the winter and spring season of 2011. A detailed assesment
will be done and make a desition if the rehabilitation project will contine or be over, after the reservoir water
level would reach the maximum, at the end of the spring season of 2011.

The evoluation of the leakage problems on Bucuk dam, as the other elevated small dams indicate that,
increasing the height of dam wall should be realized after a sufficient fisibility, by using qualified material and
by applying standardized construction tecniques. Otherwise, to overcome the problems would be more difficult
and costly.

Key Words: Small dam, irrigation water demand, leakage, grouting.

KIRIKKALE - KALECIK (ANKARA) KARAYOLUNDAKI HEYELANIN
JEOTEKNIK DEGERLENDIRMESI

N. Parlak Seker1 ve Recep Kilic?
'Karayollar: Genel Miidiirligii, Ankara, T iirkiye, nparlak@kgm.gov.tr,
2 Jeoloji Miihendisligi Boliimii, Ankara Universitesi, Ankara, Tiirkiye.

Kirikkale ile Kalecik (Ankara) arasindaki dort kiigiik heyelandan olusan Kalecik heyelaninin
mithendislik jeolojisi ve yenilme sartlarindaki jeoteknik ozellikleri incelenerek degerlendirilmistir. Heyelan
alaninda Ust Kretase Ofiyolitik Melanjina ait tamamen ayrigmis serpantinit ile ayrismis radyolarit bloklart
bulunmaktadir. Heyelan alaninda 8 noktada toplam 165.0 m jeoteknik amaglh sondaj yapilmistir. Sondaj
kuyularina yerlestirilen inklinometreler ile heyelanin kayma yiizeyi hakkinda bilgiler elde edilmistir. Ayrigmig
serpantinit ve radyolaritler, birlestirilmis zemin siniflama sistemine gore kili kum, killi cakil, diisik ve yiiksek
plastisiteli kildir. Litolojik birimlerin kohezyon ve igsel siirtiinme agis1 makaslama deneyleri ile belirlenmistir.
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Sev duraylilik analizi i¢in gerekli olan artik makaslama dayanimi parametrelerin belirlenmesinde “Slide
5.0” sev durayhilik analizi programu kullanilarak Bishop (1955) yontemi ile geriye doniik analiz yapilmigtir.
Analiz sonucunda statik kogullarda giivenlik sayisinin 1.00 olmasi i¢in artik kohezyon 15.3 kPa ve artik igsel
stirtiinme agis1 14° hesaplanmigtir. Yamacin uzun dénemde duraylilifinin saglanabilmesi i¢in yamag egimi 3/1
(vatay / diisey) olarak yeniden kademelendirilmesi ve yiizey sularina karsi drenaj 6nlemlerinin alinmasi
Onerilmigtir. Bu durumda, statik kosullarda giivenlik sayist 1.30 olarak hesaplanmigtir.

Anahtar Kelimeler: Kirikkale-Kalecik karayolu, inklinometre, sev durayliligi, geriye doniik analiz, makaslama
dayanim, ofiyolitik melan;.

GEOTECHNICAL ASSESMENT OF THE LANDSLIDE ON THE
KIRIKKALE - KALECIK HIGHWAY (ANKARA, TURKEY)

N. Parlak Sekerl and Recep Klllg:2
!General Directorate of Highways, Ankara, Turkey, nparlak@kgm.gov.tr,
Faculty of Engineering, Ankara University, Ankara, Turkey.

Engineering geology and geotechnical characteristics under the terms of failure of the Kalecik landslide
which composed of four small landslides between Kirikkale and Kalecik (Ankara) are investigated. The Kalecik
landslide area comprises of completely weathered serpentinite and weathered radiolarite blocks belonging to the
Upper Cretaceous Ophiolitic Melange. Eight geotechnical boreholes with a total length of 165 m were drilled in
the landslide area. These boreholes were equipped with inclinometers and the probable slide surface was
investigated using the data gathered from the inclinometers. Altered serpentinite and radiolarites are identified
as clayey sand and clayey gravel with high and lower plastic clay according to the Unified Soil Classification
System. Cohesion and coefficient of internal friction of lithological units are determined by shear box test.

Residual shear strength parameters necessary for slope stability analysis are obtained by back analysis
method according to Bishop (1955) is method using Slide 5.0 Stability Analysis sofware. As a result of stability
analysis in static conditions for a safety factor of 1.00, residual cohesion and internal friction angle are
determined as 15,3 kPa and 14 degree, respectively. To ensure in the longterm stability of the slope, the cut-
slope is redesigned and benched with a ratio of 3/1 (horizontal/vertical) in association with drainage works
against the surface water. In this case, the safety factor of the slope for static conditions was calculated as 1,30 .

Key Words: Kirikkale-Kalecik highway, inclinometer, slope stability, back analysis, shear box test, ophiolitic
melange.

SEV DURAYLIGI UZERINE BiR VAKA ANALIZi: FEKE HEYELANI

Turgut Safa', Ahmet Burak Goktepe® ve Selim Altun®
[Akenerji Elektrik Uretim A.S., Nenehatun Cad. 98/4, G.O.P., Ankara, Tiirkiye,
*Istanbul Universitesi, Miihendislik Fakiiltesi, Insaat Miihendisligi Béliimii, Avcilar, Istanbul, Tiirkiye,
’Ege Universitesi, Mithendislik Fakiiltesi, Insaat Miihendisligi Boliimii, Bornova, Izmir, Tiirkiye.

Bu caligmada Adana ili Feke ilgesi sinirlari igersinde insaat: devam etmekte olan Feke-I HES projesine
ait enerji santralini etkileyen heyelanin meydana geldigi sevin duraylik durumu analiz ve gozlemler yardimi ile
incelenerek alinan onlemlerin degerlendirmesi yapilmistir. Gergeklestirilen analizler icin gerekli veriler,
topografik Glctimler, saha incelemeleri, sondaj ¢aligmalari, inklinometre okumalari, YASS olcimleri ve
laboratuvar deneyleri yardimu ile elde edilmistir. Daha sonra, limit denge analizi ve sonlu elemanlar yéntemi ile
gerceklestirilen caligmalar dogrultusunda éngériilen sev desteklemeleri sorgulanmistir. Bu dogrultuda, her iki
yontemlerle elde edilen sonuglarla, arazide gézlenen reel heyelan bilgileri karsilagtirilarak, yontemlerin basarisi
hakkinda karsilastirma yapilmistir. Béylece biiyiik 6lgekli bir paleo-heyelanin topugunda bulunan énemli bir
mithendislik yapisinin sev durayhiligi kapsamli bir sekilde incelenmistir. Sonug olarak, sayisal hesaplamalar ile
fiili durumun karsilagtirmas: yapilarak mevsimsel etkilere bagh olugan bosluk suyu basinci degisimlerinin etkisi
degerlendirme yapilmistir. Elde edilen bulgular, paleo-heyelanlarin topugunda yapilmas: diisiiniilen miihendislik
yapilarinin igerecegi sev stabilite problemleri ve bosluk suyu basinci degisimlerinin bunlar iizerindeki etkisinin
anlasilmas1 acilarindan 6nem tagimaktadir.

Anahtar Kelimeler: Heyelan, Sev stabilitesi, Inklinometre, Sonlu elemanlar yontemi.
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A CASE STUDY ON SLOPE STABILITY: FEKE LANDSLIDE

Turgut Safa', Ahmet Burak Goktepe” and Selim Altun’
! Akenerji Elektrik Uretim A.S., Nenehatun Cad. 98/4, G.O.P., Ankara, Turkey,
2stanbul Universitesi, Miihendislik Fakiiltesi, Insaat Miihendisligi Boliimii, Avcilar, Istanbul, Turkey,
3Ege Universitesi, Miihendislik Fakiiltesi, Insaat Miihendisligi Boliimii, Bornova, Izmir, Turkey.

In this study, the landslide affecting power house building of Feke-I HEPP project, which is located at
Feke district of Adana province, is investigated as well as the success of the slope supporting system is assessed
by evaluating the stability conditions of the slope performed by means of numerical analyses and field
observations. The database required for the analyses is obtained with the help of topographic measurements,
field investigations, boring studies, inclinometer readings, water table level measurements, and laboratory tests.
Furthermore, the slope supporting system determined as a result of limit state and finite element analyses is
questioned. In this context, the results obtained by using both of the methods are compared with actual field
observations of the landslide to perform realistic evaluations. Therefore, the slope stability problem influencing
an important engineering structure that is located at the toe of a large paleo-landslide is investigated
comprehensively. Consequently, actual circumstances and the results of the analyses are compared including
seasonal pore water pressure variations. The results of this investigation could be helpful to the engineers
focusing on such landslide problems.

Key Words: Landslide, slope stabilityi, inclinometer, finite element analyses.

ANI.(AR‘_A-i__STﬁANB”UL Y(‘_‘gKSEK HIZLI TREN PROJESI iKiNCi ETAI:-iKiNCi
KESIM (INONU-KOSEKOY) 34 NOLU TUNELDE KARSILASILAN TUNEL ici
DEPLASMANLARIN ETKILERI VE COZUM ONERILERI

Evren Posluk', Mustafa Korkang' ve Ebu Bekir Aygar2
'Nigde Universitesi, Jeoloji Miihendisligi Boliimii, 51245 Nigde, Tiirkiye,
evrenposluk@gmail.com,
2SIAL Yerbilimleri, Farabi Sokak 7/3 06680 Ankara, Tiirkiye.

Bu ¢alismada Ankara-istanbul Yiiksek Hizli Tren Projesi ikinci etap ikinci kesim (Inénii-Kosekdy)
yapim igleri kapsaminda grafit sistler icerisinde NATM yontemiyle agilan, KM: 231+578,00 ile KM:
229+360,00’da bulunan ve toplam uzunlugu 2218 metre olan 34 nolu tiinel ayrintili olarak incelenmistir. Tiinel
imalat adimlari (iist yari-alt yari-invert) sirasinda karsilasilan tiinel ici deplasmanlar serit ekstansometre ve opto-
trigonometrik yontemle olgiilerek nedenleri ve etkileri ortaya konmustur. Yamagta agilan tiinel giris agzinda, ist
yari imalat1 ile alt yari imalati arasinda gegen siirede deplasmanlarin, ozellikle tiinel tabanina ve et kalinliginimn
yiiksek oldugu noktalardan az oldugu noktalara (tiinel igerisine) dogru oldugu belirlenmistir. Tiinel ¢ikiginda ise
hareketlerin ayak bolgelerinde oturma seklinde oldugu, tinelin iist yarismin birlikte hareket ettigi ve birlikte
oturdugu saptanmustir. Her iki kazi bolgesinde de olusan deformasyonlar proje igin dnerilen sinirlarint asgtigi
konverjans ve tiinel igerisinde yapilan tarama okumalari ile ortaya konulmustur. Belirtilen kesim igin 6nerilen
birincil destekleme sisteminin (bulon tipi, bulon boyu, iksa kalinligi vb.) tiinel imalat1 igin yeterli olmadig
anlasilmis ve revize edilmistir.

Olusturulan yeni destek modeli sayisal olarak Phase™® (V. 5.040) programi ile analiz edilmistir.
Oncelikle oturmalarin ayaklarda oldugu goz oniinde bulundurularak iist yarida iksa tabanlarinin bastigi alan
genisletilmis (fil ayag1) ve gegici invert uygulamast ile yiik dagitilmaya caligilmistir. Bulon tipi ve boyutlarinda
da degisiklige gidilmistir. Projede onerilen 6n delgi gerektiren SN tip bulon imalati esnasinda agilan kuyularda
¢okmeler yasanmustir. Bu nedenle de kendinden delmeli bulon tipine ge¢ilmistir. Bulon boyutunun belirlenmesi
yonelik olarak tiinel igerisine ROD ekstansometre monte edilerek, imalat adimlar1 goz oniinde bulundurularak
giinliik dlgiimler almmustir. Sonug olarak 4 metre olan bulon boyunun 8 metreye cikarilmas: ile tiinel kazilar:
sorunsuz olarak tamamlanmistir.

Anahtar Kelimeler: Yiiksek Hizli Tren, Sist, Deplasman, Deformasyon, NATM.
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THE EFFECTS AND SOLUTION SUGGESTIONS OF DEPLACEMENTS FACED IN
THE SECOND STAGE SECOND SECTION WORKS OF ANKARA-ISTANBUL
HIGH SPEED TRAIN PROJECT (INONU-KOSEKOY) TUNNEL NUMBER 34

Evren Poslukl, Mustafa K()rkang:1 and Ebu Bekir Aygar2
'Nigde University, Geological Engineering Department, 51245 Nigde, Turkey,
evrenposluk@gmail.comr,

SIAL Yerbilimleri, Farabi Sokak 7/3 06680 Ankara, Turkey.

In this study, 2218 m long Tunnel number 34 located between KM: 231+578,00 and KM: 229+360,00
that excavated through graphite schists by NATM method within the context of second stage second section
works of Ankara-istanbul High Speed Train Project (Indnii-Kosekdy), was investigated. The displacements
faced in tunnel during tunnel construction steps (upper semi-tunnel, lower semi-tunnel, invert) were measured by
tape extensometer and opto-trigonometric methods, their reasons and effects were stated. At the tunnel entrance
that was excavated on the slope, it is determined that displacements are oriented particularly towards the bottom
of the tunnel and from high overburden thickness to low thickness (in the tunnel) in elapsed time between upper
semi-tunnel and lower semi-tunnel constructions. It was also stated that the movements are as settlements at the
foots, upper semi-tunnel is moving and settle together at the tunnel exit. The deformations that are occurred in
both excavation regions are stated with convergence and scan readings made in the tunnel. It was understood that
suggested support system (bolt type, bolt length, revetment thickness etc.) for stated section is not sufficient and
so revised.

New reinforcement model was analyzed numerically by Phase®™ (V. 5.040) software. Firstly
considering that the settlement are on the foots, in the upper semi-tunnel, the area of the revetment basements
were widened and tried to distribute the load by temporary invert application. Bolt type and dimensions were
also amended. The collapses occurred in the holes during SN type bolt construction. Thus, Self Drilling bolt type
was used. ROD extensometer was set up in the tunnel for determination of dimension of bolt and daily
measurements were performed by taking the excavation steps into consideration. In conclusion, after increasing
the length of the bolt from 4 meters to 8 meters, tunnel excavations are completed without any problem.

Key Words: High Speed Train, Schist, Displacement, Deformation, NATM.

BILECIK-BAYIRKOY KUMTASI OCAKLAR.I_NDAKi URETIM
CALISMALARININ T.C.D.D. HIZLI TREN TUNELINE ETKIiSi

Mahir Vardarl, Remzi Karagiizell, Kemal Yamkz, Cengiz Kuzul,
Rahmi Eyiiboglul, Erkan Bozkurtoglul, Mehmet Oktay Tascr’,

Yilmaz Mahmutoglu', Cenk Kocak' ve Gokhan Sans’
"I T.U, Maden Fakiiltesi Jeoloji Miihendisligi Béliimii,
Camis Madencilik A.S.

Ankara-Istanbul hizli tren giizergahinin Vezirhan-Bayirkdy arasindaki kesimi tiinel gegistir. Tiinelli
gegisin Ust kotlarinda kumtasi ocaklari bulunmaktadir. Bilecik-Bayirkdy Cigtepe, Raytepe ve Hattepe’deki
kumtagi ocaklarinda iiretim genelde patlatma teknigi ile yapilmaktadir. Bu arastirmada, Bayirkdy kumtasi
ocagindaki firetim ¢alismalarinin hizli tren tiineline etkisi arastirilmistir. Ocaklarin tiinele etkisi ve ne kadar
yaklastirilabilecegi; ocak ve tiinel geometrisi, morfolojik, jeolojik, hidrojeolojik, jeomekanik etmenlerle patlatma
yonteminin uygulanmasi sirasinda olusabilecek titresimler dikkate alinarak irdelenmistir. Calismada, yamaglar
orten ¢ogunlukla gevsek ve az tutturulmus yamag molozlarinimn patlatma ve kazi ¢alismalar sirasinda hareket
edebilecegi belirlenmistir. Inceleme alamindaki litolojiler, hidrojeolojik ozellikleri agisindan degerlendirilerek,
ocaklardaki tretim ve tinel galismalarinda yiizey ve yeralti sularindan kaynaklanabilecek olasi sorunlar
tartigilmistir. Hammadde arastirma sondaj verileri yani sira iki lokasyonda daha sondaj yapilarak yeralt1 jeolojisi
degerlendirilmis, yeralti suyuna rastlanmamigtir. Calisma alanimin hakim litolojisini olugturan kumtas1 ve
kiltasinin fiziksel ve mekanik Ozellikleri laboratuar deneyleri ile belirlenerek ortammn modellenmesinde
kullanilmistir. Arazi ve laboratuar verilerinden olusturulan modele gore; patlatma titresimlerinin etkilerini
arastirmak amaciyla, Cigtepe, Raytepe ve Hattepe iiretim alanlarinda 3 ayri noktada (P1,, P1, P2, P3) iiretim
amagh atimlar yapiimistir. Cevre ve Orman Bakanligi'nin Cevresel Giriiltiiniin Degerlendirilmesi ve Yonetimi
Yonetmeligi 5. boliimdeki “Cevresel Titresim Esas ve Kriterleri, Yerlesim Alanlarinda Cevresel Kaynaklar I¢cin
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