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Hatap Baraji 1/25000 oOlcekli Corum H33 b4 nolit topografik haritasinda Corum-Alaca karayolu,
uizerinde yer alir. Baraj insaati ¢aligmalart kapsaminda yapilan kazilarda, dolusavak bosaltim kanali
giizergahindaki sevlerde duraysizik sorunlart ile karsilasiimistir. Calisma alaninda serpantinil,,
radyolarit, diyabaz ve kirectasi bloklarindan olusan ofiyoiitik melanj ile sistler yer alir. Birimler
tektonik dokanakhdur. Ofiyolitik melanjdaki birimler « 1ile sistlerde ileri derecede ayrisma
gozlenmektedir.,

Sev yenilmesinin oldugu alanda, derinlikleri 8.00 - 16.00 m arasinda degisen 8 ayri noktada toplam
102 m arastirma sondaji acilmistir. Sondajlarda yilizeyden itibaren yaklasik 4.00 m kalinlhigindaki
kesimde son derece ayrismis serpantini!,, 4.00 m ile 10.00 m arasinda orta derecede ayrismis
serpantini!, bununda altinda ise iler derecede ayrismus sist kesilmistir. Serpantini! numuneleri 6zerinde
vapilan kesme kutusu deneyleri, sonucunda kohezyon ortalama 6 KN/rrT, icsel slirtiinme acisi ise
ortalama 30° olarak bulunmustur. Ayrica birim hacim agirlik 19 kN/m’, doygun birim hacim agirlik ise
20 kN/m’ olarak hesaplanmustir.

Duraylilik analizlerinde PCSTABLE 6 yazilimi kullanilmis,, kayma modeli olarakda karisik tip kabul
edilmistir. Analizler; 1) Sev durayliligunn saglanabilmesi icin, fore kazik, ongerilmeli ankraj ve topuga
betonarme koruma duvari yapilmasi,, 2) Dolusavak bosaltim kanali egiminin dusiiriilerek govdeye
yaklastin imas1 olmak tlizere iki ayr1 secenege gore yapilmustir.

Ikinci segenegin, ekonomiklik ve yapilabilirlik ydniinden daha uygun oldugu belirlenmistir. Buna gére;
dolusavak bosaltim kanalinin egimi, dustirilerek govdeye yaklastirilmis ve kayacin daha saglam
boliimii lizerinde yapilmustir,.. Bosaltim, kanali ile yamac¢ arasinda kazanilan bolgeye serilen agirlik
malzemesi ile de topuk olusturulmustur. Boylece giivenlik katsayisinin 1.8 olmasi saglanmustir.
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ABSTRACT

Hatap dam is locaied on th& Corum-Alaca motorway which is shown in H33 b4 section of the 1/25.000
scaled topographical map,. Stability problems occured in the slopes of spillway excavations during the
construction stage, Serpantinites, radiolariies, diabase, ophiolithic melange of limestone blocks and
schists are .seen in the study area., Highly alteration is seen within the ophiolithic melange and. schists,.

Totally 102 m's of boreholes were drilled at 8 different locations, which change in between 8,00 —
16.00mdepth Very? altered, serpantmite was observed in the first 4,00 m depth from, the surface, while
moderately altered .serpantinite was be Ween 4,00m - 10.00 m and the very altered schist was below
this level. Shear box tests on the serpantinite samples indicated that the average cohesion is 6 kKN/m ",

internal friction angle is 50°,, unit weight is 19 kN/m and the saturated unit weight is calculated as 20
kN/m’...,

PCSTABLE 6 software was used for stability analysis and the slipping model was assumed as mix type.
Analysis were performed for two conditions; 1) Piling, prestressed anchorage and concrete shelter
would be done at the toe in order to stabilise the slope, 2} Reducing the slope of-spillway discharge
canal in order to approach the dam.

Based on performed studies, second chaise was found as feasible in terms of economy and the ease of
application. Therefore,, slope of the spillway discharge canal was reduced, in order to approach to the
dam and. the structure was built on the stronger part of the rochnass. Toe was constructed from the
heavy material which was laid down between the discharge canal and the slope, By this method, factor
of safety was established as 1,8.
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GPR (Ground Penetrating Radar) arastirmalari kisaca; sig yeralt1 yapilarinin, kollanilan anten tipine
gore birkac metre ile birkag on metre arasindaki derinliklerde yiiksek, frekansh radyo dalgalan
kullanilarak taranmasi, yansiyan dalganin kaydedilmesi ve yansiyan, dalganin kendi dalga boyuna
uygun renklendirilmesi, bu. yolla elde edilen jeofizik enine kesitlerden yararlanilarak ortamin jeolojik
modellerinin (stratigrafik, tektonik) tiretilmesi temeline dayanmaktadir...

Bu calisma, UT Giivenlik Ofisinin (Texas) istemi dogrultusunda, yeni insa edilmeye baslayan UT
Charter oku! insaat alaninda, beklenmedik bir sekilde bulgulanan yeralt1 bosluk yapisina benzer, olasi
bagka, yeralt1 bosluk yapilarinin saptanmasi amaciyla yurttilmiuistiir.

[k saha gozlemleri sonucunda; hedef derinliklerinin 3 ila 4 m. oldugu ve bu derinlikler icin yiiksek
¢Ozuniirliklii radar goriintiisii Uiretebilecek olan 400 VIHz frekansh radar anteninin kullanilmasinin
yeterli olacagi anlasilmistir. Alanda yiirtitiillecek GPR. uygulama planinin olusturulmast amaciyla 6n
caligmalar kapsaminda bir adet 1.5 m derinlikli arastirma cukuru, acilmis ve jeolojik istif kontrol
edilmistir.. Ayrica, jeolojik istifile bu arastirma ¢ukurunun hemen yanindan elde edilen GPR goriintiisii
karsilagtirilmisg, jeofiziksel anomali tipleri tanmimlanmus, istif jeolojik ve jeofiziksel acidan korele
edilmistir., Aym sekilde, boyutlar1 bilinen yeralti bosluk yapisinin jeofizik kesiti tlizerinde ne tiir bir
anomaliye neden oldugu yerinde denetlenmistir. Bu 6n caligmalar sonucunda, bina oturma alanini icine
alan, 20 x 40 m'lik alanin birer metre aralikli olarak toplam 20 hat iizerinden denetlenmesine karar
verilmistir.

Toplam. 20 hat iizerinde kaydedilen GPR goriintiileri bilgisayara aktarilarak SPW formatinda
jeofiziksel enine kesit goriintiilerine donustiiriilmiistiir., Olusturulan jeofiziksel enine kesitler tizerindeki
gorlintiilerin incelenmesi sonucunda, birka¢ alanda si1§ kazi. - dolgu yapilar ile, ¢alisma, alanini enine
kesen eski bir boru hattimin, giizergahi, ve yeni kurulan insaatin temel kaziklar disinda, sozii edilen
bosluk yapilarina benzer yeralt1 yapilarinin, bulunmadigi anlagilmistir. Bu caligmanin toplam, tlic giinde
tamamlandig1 ve uygulama kolaylig1 ile cok kisa siirede sonuca ulagma stiinliikleri gézoniine
alindiginda, s1g yeralt1 jeolojik modelleme calismalari icin GPR yonteminin biiylik kolaylik ve
ekonomi sagladig1 ortaya ¢ikmaktadir.

Anahtar Sozciikler: GPR, Austin, Texas
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ABSTRACT

. GPR (Ground Penetrating Radar) investigations are a type of shallow subsurface monitoring
technique based on geological determination of the high-resolution radar images. Mainly, the radar
waves penetrate the subsurface environment from several meters to more than thirty meters,. A receiver
collects reflecting data. These data are converted into the images and thus construct geophysical cross
sections (GCS). Geophysical anomalies on the GCS's are identified and geological modeling
(stratigraphy and/or tectonic) of subsurface environment is designed.

This study was conducted- at the UT Charter School site, Texas. Unexpected ground hole was detected
when the building was constructed. The aim of this study is to investigate possible hole-like structures
in the construction area.

Tlte site observations led to the utilization of 400 Mhz frequency radar antennas to monitor the site for
shallow depths. High-resolution images could be created for the 3 m upper zone with 100 ns two-way
travel tinte:

The research project proceeded as follows. Firstly, the investigation area was outlined., Secondly, the
distance between the GPR lines 'was optimized., Thirdly, 20 lines with 40 m in length were constructed,
which are parallel and 1 in distance to each other., One trial pit was excavated with 1.5 m depth to
identify the geology of the upper section of the deposits. This step is also important to correlate the
geophysical data with the geological data. After these studies, geophysical data was tied to the real
geological vertical section, In addition, radar images were collected from the previous discovered hole
to understand both the real dimensions of the hole and the geophysical anomaly type of the hole-
structures.

As a result, the data mere collected from 20 lines and were transferred to the computer, and radar
images were constructed in SPWformat GCS's. Geophysical anomalies were investigated on each
GCS, and geological model of the study area was developed.

The findings suggest that, few small cut-and-fill structures and one pipeline exist in the study area.. The
pipeline was crosscutting the research area. But no other hole-like structures were detected, in the site, ..
Considering the investigation time, which was completed within three days, GPR investigation method,

is an effective, economical and fast geophysical tool for shallow subsurface geological modeling.

Keywords: GPR, Austin, Texas
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Istanbul Sariyer Biiyiikdere'de, Biiyiikdere Vadisi'nin sol (kuzey) yamacindaki-450 hektarlik bir alanin.
arazi kullanim1 degerlendirmesi yapihm 1stir. 1/5000 6lcekli jeoloji, jeomorfoloji, hidrojeoloji haritalari
hazirlanan, bu " arazi igin yapilan degerlendirmede sahanin planlamaya esas olacak miihendislik
ozellikleri tartisilmistir.

Saha, Siliiryen yashh Aydos Formasyonu, kuvarsit ve silisli seyleri, Devonyen yash. JBiiylikada
Formasyonu kirectaslan ve Karbonifer yasli Trakya Formasyonu karbonath seyi, litik kumtas1i ve
grovaklanndan olusan Paleozoyik Temel kayalarmmm, Sile Saryaji olarak bilinen yapisal kusak
cercevesinde kendi icinde dilimler halinde birbiri lizerine bindirmis durumdaki yigisimindan kuruludur.

Arazi kullanimi kararlarina esas olmak tizere, saha 11 ayri etken acisindan. Yamac egimleri acisindan
7; Zemin, mekanigi acisindan 7; Kazilabilirlik agisindan 7; Yamac¢ duraysizlasma sakincasi agisindan 4;
Riizgar siddeti, agisindan 4; Taskin sakincasi acisindan 3; Manzara olanaklari agisindan 5; Glriiltiiye
duyarlilik acisindan 3; Kaynak, sularinin kirlenmeye duyarligi acisindan 2; Golet yapimina elveriglilik
acisindan 3; ve hava kirlenmesine duyarlik agisindan da 3 zona ayrilarak, her bir zona yerlesime
uygunsuzluk puanlan verilmis; daha sonra sahanin her bir birim, alaninin toplam puanlari haritalanarak
bir "Arazi Kullanimi Haritas1" olusturulmustur.

Sonucta, sahanin %5'lik bir bolimiiniin, yerlesime "Cok Elverigli" (1-15 puan); %40'lik bir kesiminin.
"Elverighi"( 16-25 puan); %30'luk kesiminin "Uygun" (26-30 puan); %15'lik bir kesiminin "Az
Uygun" (31-35 puan); %8 kadarimin "Elverissiz" (36-40 puan); ve %2'lik bir kesiminin "Cok
Elverissiz" (>41. puan) oldugu belirlenmistin

Bu doku ve ayrintili bulgulara dayanilarak, sahanin bazi boliimlerinin yapilanma acisinaan oncelikle
kullanilabilecegi,bazi boliimlerinin, belli islevler icin kullanilmast durumunda atmosferik Kkirlililigin
birikmesine neden olunabilecegi; sahanin bazi kesim.lerin.de yamac duraysizlanmasma neden
olunabilecegi; var olan tstiin nitelikli kaynak sulari ¢evresinde de koruma onlemlerinin alinmasinin
gerekecegi vurgulanmstir.
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ABSTRACT

450 ha land plot at Istanbul Sariyer Biiyiikdere was evaluated for its land use potential ‘which is
situated at the left (north) bank of Biiyiikdere Valley, Geological, geomorphological and
hydrogeological mapping of the area were prepared by scale of 1/5000 and its engineering properties
which can be related with land use planning were discussed,

The area, consists of quartsites and silisic shales of Silurian aged Aydos Fonnation, limestones of
Devonian aged Biiyiikada Formation and limy shales, Ithic sandstones and greywackes of
Carboniferous aged Trakya Formation; and these are outcropped as large slabs which ‘were
overthnisted onto each other in a thrust belt which is known as "Sile Overthrust ",

The area- has been divided into some zones for providing a. basement for the land use planning
decisions, as 7 zones by slope inclinations; 7 zones by soil mechanical properties; 7 zones according to
rippability; 4 zones according to mass movement risk; 4 zones according to wind strength; 3 zones
according to flooding risks; 5 zones according to scenic advantages; 3 zones according to sensibility
to noise; 2 zones according to sensibility to spring water pollution risks; 3 zones according to
suitability for the construction of recreational pond; 3 zones according to the sensiblity to air pollution
and land use unsuitabiUty- points have been attended each of these subzones; these points have been
added- to representative scores for each unit areas of the land and a "Land Use Suitability Map" was
prepared,

Concludingly, the ratios of these zones has been determined as the "Very Suitable Zone" has been
estimated as 5 percent of total (1-15 points); the "Suitable Zone" has been estimated as 40 percent of
total (16-25 points); the "Fair Zone" has been estimated as 30 percent of total (26-30 points); the
“less Fair Zone" has been estimated as 15 percent of total (31-35 points); the "Unsuitable Zone" has
been estimated as 8 percent of total (36-40 points); the "Very Unsuitable Zone" has been estimated as
2 percent of total (>41 points).

This texture and detailed findings have been interpreted as, some parts of the land primarily can be
preferred for settlement; the use of some parts of this land for some definite functions can result
accumulation of the polluted air; the land use at some sectors can trigger slope instabilities; and there

is a requirement for the protection of the high quality spring waters during the construction periods
and after.

157



57.. Tiirkiye Jeoloji Kurultay1 08-12 Mart 2004,,, MTA Kiiltiir Sitesi, Ankara
57th Geological Congress of Turkey

Dekapaj Hesaplar inin Cografi Bilgi Sistemleri (GIS-CBS) Programlan
Yardimiyla Yapilmasi: Sirnak 'dan Bir Ornek

Volume Calculation Of The Excavated Areas With The Help Of GIS Programs:
Case Study From Sirnak City

Dogan AYDAL ve Olgu POLAT
Ankara Universitesi, Miihendislik Fakiiltesi
06100 Besevier-ANKARA-TURKEY
aydal@eng.ankarcL edu. ir

0z

Cografi bilgi sistemleri bir ¢ok degisik alanda kullanilabildigi gibi, madencilikte ve yol yapim,
calismalarinda da kullanilabilmektedir. Bu 6zel calismada Sirnak'tan bir bolge secilmistir. Yol ve agik.
isletmelere bliylik benzerlik gosteren yarmalar, cografi bilgi sistemleri programlari araciligi ile
incelenmistir. Caligma alani 1:25000 olcekli N49 bl paftast icindedir. Calisma esnasinda 1:1000
Olceginde calisilmis, paftalarin rektifikasyono ve sayisallagtinlmast TNT Mips programi, ile yapilmistir
Yol ve yarmalara ait biitlin Z degerleri nokta verileri olarak alindigi igin,, ¢izgi. { line) olarak
sayisallastirilan konturlarm noktalar halinde gosterilmesi gerekmis ve bu islemler icin Map Info
programi kullanimigtir,. Calismada, bu nokta verilerden olusturulan orijinal topografik sayisal
yikseklik modelinin hacmi esas alinmistir. Yol yapimindan Once, yol giizergahi, boyunca ve
yarmalardan elde edilen nokta Olciim degerlerinin ( Kirmizi kot) olusturdugu sayisal yiikseklik
modelinin hacmi ile,, yol yapildiktan ve yarmalar agilip,henclekler doldurulduktan sonra olusan yol
degerlerinden elde edilen nokta degerlerin ( siyah kot) olusturdugu sayisal, yiikseklik, modelinin
hacminin, ilk olusturulan model hacmi, ile .karsilastirilmasi sonucu, bdlgeden alinan malzeme
miktarinin hacmi bulunmustur., ekapaj hesaplar1 ise tamamen Arc view 3.2 programi yardimiyla
yapilmistir,

Bu. calismada, bolgeden yapilan toplam dekapaj in hesaplanabilecegi, hatta bu. hesaplamalarin, yol ve
yarmalar icin ayri ayri yapilabilecegi gosterilmistir. Bu calismada, yol agirlikli bir durum so6z konusu
olmakla beraber, caligma, uygulama manti1 ayni oldugundan , acik maden isletme dekapaj hesaplarina
yonelik olarak, da yapilabilir.
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ABSTRACT

Geographic information system(GILS)can be used in many scientific disciplines as is in use in open
mining and road construction sectors.. In this specific study, the study area was chosen from Simak
city. The constructed road- and excavated areas surround it, which shows quite similarities to open
mining areas, were investigated with GIS programs. The study area is located in 1:25 000 scaled N 49
bl map'. Qfring the study 1:1000 scaled topographic maps were used and rectification and digitization
of the maps were done in TNT Mips 6.4 GfSJRS program. The Z values belonging to excavated areas
and the road were given as points, therefore all contours were needed to he converted to points. For
this special” reason Map Info 5 program was used. 'These points were used to form original
topographic digital elevation modeli DEM) of the study area. Then,two different digital elevation
models were prepared in the study area, by using the red- and black codes, which show the elevation of
the road and excavated, ares as points before and. after excavation respectively» Finally the comparison
of the volumes of these OEM's showed the amount of the excavated material from the study area..
Finally, for ail calculation processes were performed Arc View 3.2 program.»

it was shown that the excavated amont of soil or rock from the road- and surroundings can easily be
calculated as total and as separate volumes. In this study, calculation of the road construction
excavation seem- to be more-important but because of its application similarities , this study can be
applied in open mining excavation calculation as well.
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Bu calismada tek eksenli basma dayanimi. file kaya kirllganligi arasindaki iligskiler degisik kaya
tirlerinde yapilan, deneyler ile ortaya konulmustur... Saglam kaya deneyleri; tek eksenli basma,
Brazilyan. cekme dayanimi ve zim.balama deneyleri New York (ABD) sehrinde acilan bir tiinelden
secilerek alman kaya numuneleri lizerinde laboratuvarda yapilmistir. Kayanin, tek. eksenli, basma ve
cekme dayanimi ASTM standardlanna gore yapilmistir, ancak Zimbalama deneyi heniiz glinlimiizde
enstitii, standardi olmadigindan dolay1 endistri standardlanna gore yapilmistir., Tiinel boyunca 100
degisik noktada.numuneler alinmistir ve her bir nokta icin en az ti¢ adet deney yapilarak ortalama
degerleri, veritabanina kayit edilmistir... Sonuc da elde edilen, veriler, kirilganlik degerleri ve tek. eksenli
basma dayanimi arasinda, ¢ok kath regresyon analizi yapilmustir. Zimbalama testinden elde edilen,
kirilganlik degeri ile tek eksenli basma dayanimi arasinda bir iligki vardir ve farkhh metodlarla hesap
edilen kirillganlik degerleride kendi aralarinda iligkilidir;.

ABSTRACT

The purpose of this study is to investigate the relationship between uniaxial compressive strength and
brittle s of selected rock types. Intact rock tests including Uniaxial compressive and Brazilian tensile
strength and- punch penetration iests were performed in the laboratory? on selected.,jock samples
collected along the tunnel excavated in New York City: Uniaxial and Brazilian compressive strength
tests are performed according io ASTM standards, however punch penetration tests do not have any
academic/institutional standard at this moment, therefore, the test was performed according to United-
States of America industrial standard, Along the tunnel from 100 different locations, rock samples are
collected, and front each data point, at least 3 tests were performed and average values were recorded

Jforestablishing database, Finally, multiple regression analysis was performed, to achieve correlation
between the brittleness values (hi, b2, b3, gathered from punch penetration tests, and uniaxial
compressive to Brazilian tensile test ratios) and uniaxial compressive strength of selected rock types.
Good correlation was achieved, between the uniaxial compressive strength to punch penetration tests
results as well as correlation between the brittleness values themselves.
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Jeofiziksel aragtirma yontemlerinden sismik, yeralt1 jeolojisi, uygulamalarinda 20,. yiizyilin baslarindan
buyana kullanilmaktadir. Ancak sismik Ol¢timlerin 2 boyutlu profiller halinde degerlendirilmesi 70*li
yillarda baglamugtir... 90Mh yillarda ise veri toplama (Data Acquisition) yontemlerinin gelismesi ile
birlikte ¢ok yiiksek coziintrliikli, sismik calismalar deniz ve kara. ortamlarinda ve giderek daha genis
alanlarda gerceklestirilmektedir. Boylelikle yeraltindaki jeolojik yapilarin korelasyonu,, yorumlanmasi
ve modellenmesi i¢cin onemli bir avantaj elde edilmistir. Yine de, yeralti jeolojisi uygulamalarinda, asil
biiyiik, gelisim., sismik verilerin 3 boyutlu olarak degerlendirilmesi ile gerceklesmistir. Bu teknik,
yeralt1 kaynaklarmin arastirilmasinda maliyet ve zaman agisindan onemli avantajlar saglamuistir.

3 boyutlu sismik veri degerlendirmesi baslangicta Ozellikle petrol ve dogal gaz aramaciliginda
uygulanmak tzere,, Sequence Stratigraphy ilkeleri ile yorumlanarak petrol sirketleri tarafindan
gelistirilmistir. Daha sonraki donemde bu. konuda uzmanlagmig bircok kurum. (Schlumberger, Western
Geco vb.) gerek petrol, sektoriine gerekse jeolojinin diger alanlarinda faaliyet gosteren 6zel kurumlar
ile bilimsel arastirma kurumlarina 3 boyutlu sismik veri tiretmeye baslamislardir. Bu yontemin gelisip
hassas lagsmasi ile birlikte Sismik Stratigrafi ve Sismik Sedimantoloji gibi yeni uygulamali bilim dallari
ortaya, ¢cikmuistir.

3 boyutlu sismik veri olusturma baslangicta yiiksek maliyetleri ge.rektirse de, veri toplama
yontemlerinin gelistirilmesi ve yaygilasmasi ile birlikte giderek daha diisiik diizeylere inmistir.
Boylelikle de, bir siire sonra bu veriler sadece petrol ve dogal gaz arastirmalar ile sinirli kalmamus,
maden yataklari,, c¢evre koroma, ve yeraltisuyu arastirmalarinda da kullanilmaya baslanmistir.
Guintimiizde sismik verilerin 4 boyutlu olarak degerlendirilme yontemleri hizla gelistirilmekte ve bu
uygulamalar o6zellikle petrol sirketleri tarafindan petrol - dogalgaz rezervuar takibi amaciyla
kullanilmaktadir.

Veri isleme (Data Processing) asamasi, 3 boyutlu sismik verilerin fcandMark™, GeoGuest ve
Rock.Works Visual Seismic gibi programlara'aktarilmasi ve bu jeolojik programlarda degisik amach
gorunttler uretilmektedir. 3 boyutlu sismik veri bir sismik kiip haline getirildikten, sonra yatayda
dilimlenebilmekte (slicing),, boylece birbirine paralel yatay diizlemler lizerinde jeolojik ortamin, izleri -
jeolojik tarih icinde- ardisik olarak elde edilebilmektedir. Bu gortintiiler genel olarak, genlik haritasi
(Amplitude Map) olarak adlandirilirlar. Bu sekilde diizenlenmis jeofiziksel verilerden olusturulan
amplitiid haritalarinda yanst ma degeri eri ndeki farkl 11 iklann yorumlanarak, ortamn j eoloj i k
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modellemesini yapmak ise veri. degerlendirme (Data Evaluation) asamasmi olusturur.. Veri
degerlendirmede genlik, haritalarina ek olarak, diisey diizlemler (x, z) boyunca, hatta istenilen
dogrultularda diiz veya kirikt1 hatlar veya poligonlar halinde sismik enine kesitler veya. sismik panel
diyagramlar da kul i a1 I abi lir.

Yazarin yiiksek lisans catigmasi,, yukarida ana hatlar1 verilen yontemler kullanilarak iiretilmis bir
calisma niteligindedir. Yazar bu calismasinda 2 snMik 3 boyutlu sismik veri ile 45 adet kuyu logundan
yararlanmistir. Bu ¢alisma sonunda 15 x 15 kmlik bir atanin 2 sniik derinlik i¢in sequence stratigrafi
coziimlemesi yapilmis, Ust Miyosen - Ost Pliyosen araliginda ¢okelmis olan kirintili istifin ¢okelme
ortamlart yorumlanmistir. Sozii edilen ¢alisma, glintimiizde bircok, petrol sirketinin petrol ve dogalgaz
aramaciliginda kullandig1 yontemlerin bir uygulamasi niteligindedir.

Ulkemizde uzun yillardir jeolojik arastirmalara yeterince kaynak ayrilmadigi bilinmektedir. Arama
maliyeti erinin yiiksekligi ve maden fiyatlarindaki global gerileme en. 6nemli parametrelerdir. Oysa
metalik, maden ve endiistriyel mineral aramaciliginda 3 boyutlu sismik verilerden yararlanmanin
yayginlasmasi, arama maliyetlerinin biiylik oranda diismesini saglayacagi gibi, onemli oranda zaman
tasarrufu da saglayacaktir. Buna ek olarak, diizensiz kentlesme alanlarmin, tehdit ettigi yeraltisuyu
kaynaklarinin izlenmesi de ontimiizdeki siirecte bilyiik bir 6nem kazanacaktir. 3 boyutlu sismik veri
degerlendirme yontemlerinin zaman kaybetmeden tilkemizdeki jeoloji arastirmalarinin hizmetine
sunulmasi, saglikli ve dengeli (siirdiirtilebilir) ulke kalkinmasina biiyiik katki saglayabilir. Kanimizca
bu konuda uzmanlasmis kurumlarin olusumu asil hedef olmalidir. Yine de, kimi oncli kurumlarin var
olan kapasitelerinin degerlendirilmesi ile hizla 3 boyutlu yiiksek ayrimli {high resolution) sismik veri.
algilamasi baslatilabilir. Ayrica belirtmek gerekir ki, bu verilerin toplanmasi, gorlntiilerin
yorumlanmasi ve jeolojik modelleme calismalarinin saglikli olarak, yiritiilmesi, biyiik oranda
Universitelerin jeoloji - jeofizik bollimlerinin isbirligine bagl olacaktir. Yeralti jeolojisi problemlerine
fizibil coziimler liretmek giinlimiiz kosullarinda 3 boyutlu yiiksek .ayrimh sig sismik caligmalar ile
olanaklr olacaktir.

ABSTRACT

Seismic as a research method in geophysics started to be used at the beginning of 20'Th century.
Seismic profiles were developed in the 70's and they have enabled the researchers to analyze seismic
data in two dimensions, vertically and horizontally. In the 905, data acquisition techniques in seismic
were further improved so that high-resolution images could he collected from larger areas, both
offshore and onshore. In the same decade, a revolutionary development occurred in the seismic
reflection studies through the invention of 3D data analysis. This subsurface monitoring technique has
decreased the coast of explorations in mining, industrial minerals and energy resources. It has also
become possible to obtain sensitive results faster. The inventor of this technique was the research
group of the petroleum companies. Afterwards, many other expert companies such as Schhtmberger
and Western Geco, etc. Initially, researchers evaluated 3D seismic data with Sequence Stratigraphy
rules. Then they tied the core and well log data with the 3D seismic data, which yielded Seismic
Stratigraphy and Seismic Sedimentology.

The most crucial issue in the 3D seismic data analysis is the data processing stage, which includes
several geophysical steps. By changing processing parameters, different seismic data can be obtained
Jfoi different purposes.
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3D seismic data can be evaluated in many ways through such programs as Landmark™, GeoGuest and
RockWorks Visual Seismic, etc.. Data. Evaluation Stage starts with picking faults and horizons that are
correlative surfaces.. Different kinds of amplitude maps can be created as a product of the horizontal
slice, straial slice and coherency slice. These are the most important studies for the 3D seismic data
evaluation stage, Ifthe 3D seismic data, are well processed, several high quality amplitude maps and
vertical seismic cross sections (both linear and polygonal) can be created and evaluated. This helps
correlating the geological features and creating geological (sedimentologic, stratigraphie, tectonic,
etc) modeling.

While the cost of investments has usually been high, the product prices have, tended to decrease in the
mining sector globally for various reasons. Meanwhile, the decrease in the prices has triggered- new
developments in geophysical research techniques to lower the investment costs in geological research.,
Improvements in 3D data, analysis have been one of the results of this process. These improvements
decreased the costs firstly because using the high-resolution amplitude maps in all levels of the
geological environment has become possible and secondly., results in the geological prospections could
be obtained faster. Tfte 3D seismic studies are applied also in environmental and underground, water
monitoring studies: As a result, subsurface monitoring and geological modeling have become, more
effective with the 3D seismic studies.

The M,Sc study of the author included 2 second 3D seismic data for around 100 miles square area, and
45 well logs. The sequence Stratigraphy and depositional system of Upper Miocene - Upper Pliocene
sédiments were studied using these data. This study can be accepted as a key study for 3D seismic
studies, which applied from main petroleum companies for oil and gas investigations worldwide.

We propose that the experienced companies should, produce the 3D high-resolution seismic data to
accelerate the geological prospections in the mining sector to support the sustainable development of
Turkey, We also want to note that geology and geophysics departments should perform together in
data acquisition, data, processing, and data evaluation steps of the 3D seismic data analysis because
this is the only way to produce feasible solutions for subsurface geological investigations.
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Amasya lline bagli Tasova ile Alpaslan ilceleri arasindaki, kesiminde yer alan Kuzey Anadolu Fay
Zonu oOzerinde fosil heyelanlar bulunmaktadir. Bu heyelanlar zaman, zaman aktif hale gegmekte ve
tarim arazileri ile yerlesim, alanlarini, olumsuz etkilemektedir. Bu calismada., Tasova ilgesinin batist ve
kuzeyindeki fosil, heyelanlar olusturan jeolojik birim degisikliklerini ve muhtemel kayma ylizeyleri ile
yaklagik temel sondaj.’ derinliklerinin belirlenmesinde, segilen iki profil boyunca, sismik kirllma, dogru,
akim Ozdireng ve yer radar yontemleri kullanilmistir

Birimlerin miihendislik, jeolojisi ozellikleri, yeralt1 suyu ve kayma derinligi hakkinda bilgiler elde
etmek amaci ile alti noktada derinligi 30.00 m. ile 52.00 m arasinda degisen toplam 250 m temel
sondaji yapimustir. Kayan kiitleyi ve alttaki kayma, yiizeyini olusturan killeri temsil edici, orselenmemis
ve oOrselenmis Ornekler alinmistir. Kuyu derinligi ve yeralti suyu degisimlerini o6lgcmek amaci ile
kuyulara plastik borular yerlestirilmistir. Kuyu koordinatlanndaki degisimler, RASCAL-8 sekiz
kanalli, yatay hassasiyeti 5 ram+1 ppm/uzaklik, diisey hassasiyeti 10 mm+1 ppm olan GPS alicisi ile
aylik olarak, olciilmektedir..

Inceleme alanmim miihendislik jeolojisi haritas1 ile egim haritas: olusturulmustur... Yaklasik 5 km
eninde ve 2 km uzunlugunda olan ve ¢ok sayida kiiclik heyelandan olusan fosil heyelanlarda genel
olarak kayan malzeme, Pliyo-kuvatemer yash kum ve cakildan olusan kahverenkli kotl dereceli cakil
(GP), siltli cakil (GM), kotu. dereceli kum (SP) ve siltli kum(SM) dan olusan, gevsek malzeme ile yer
yer diisiik plastisiteli kil (ML) tabaka ve bantlarindan olusmaktadir. Bunun altinda Pliyosen yash yesil
renkli yiiksek plastisiteli inorganik silt (MH) bulunmaktadir. Kayma, derinligi ve yeralt1 suyu. seviyesi
sondaj noktalarina gore degismektedir..
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ABSTRACT

There are paleo-landslides on the North Anaiolian Fault Zone (NAFZ) in between the Tasova and

Alpaslan settlements of Amasya province, These landslides become active sometimes and result in-
major geohazards to both settlement and agricultural areas. Within this study, seismic refraction,
direct current resistivity and the geo-radar techniques were used along two major sections, in order to
identify the properties ofpaleo landslides in terms of slip surfaces and proposed borehole depths.

There were 250 meters of boreholes were drilled- between. 30:00-52.00 m depths to define the
engineering properties of the units in terms of groundwater condition and. slipping depth. Both
disturbed and. undisturbed, samples were collected representing the clays of slip surface and plastic
pipes were installed. Depth of the boreholes and the groundwater level fluctiations were recorded by
RASCALS, horizontal sensivity with 5 mrn+1 ppm, vertical sansivity with 10 mm+Il ppm GPS for
ever) ?month,

Engineering geological map and the slope map of the study area, were prepared, Main material in the
slipping zone is the compositon of Plio-Quartenary sand (SP, SM), loose gravel (GP, GM) with brown
color and. the clay bands of low plasticity: Green colored Pliocene silts with high plasticity (M H) is the
underlying material of all these formations. Depth of sliding surfaces and ground water level are
changeable for borehols,
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