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MUHENDISLIK JEOLOJISIOTURUMU - | -

ANKRAJ TEKNOLOJiSi VE UYGULAMALARI
ANCHORING TECHNOLOGY AND APPLICATIONS

Sakir SELCUK ~ TEKSAN TEMEL A, S, Cinnah Caddesi 27/9 Cankaya / ANKARA
Selami EREN TEKS AN TEMEL AS.. Cinnah Caddesi 2779 Cankaya / ANKARA
Hikmet TUMER TEKS AN TE:MEL A.S. Cinnah Caddesi 27/9 Cankaya / ANKARA

02Z: Ongerctiimeli zemin ankrajlan jeoteknik miihendisliginde 6zel bir uygulama dalidir., Bu ydéntem, insaat sii-
resini ve maliyetini azaltmasi, giivenilir bir ekonomi saglamasi acisindan tlilkemizde de son yillarda yaygin ola-
rak uygulanmaya baglamustir.

Zemin, ve kaya icindeki kazilarin dirayliliklaenin perde veya kazikli duvarlarla gecici veya kalici olarak
saglanmasi yamaglarin giivenliginin, artirilmasi, tiinellerin stabilitelerinin saglanmasi, yiiksek gerilim direk ve
kulelerinin devrilmeye karsi direncinin artirilmasi» yapisal oturmalari en aza indirmek .amaciyla 6nylikleme ya-
pilmasi ve kazik, veya plaka yiikleme- testlerinin yapilmasi gibi cok cesitli zemin miihendisligi problemlerinde
ankraj uygulamalar1 kacinilmaz olmustur.

Bu. bildiride, ankraj teknolojisi tanitilmakta, uygulama alanlarindan, 6rnekler verilmekte, ankraj uygulamalari
icin. gerekli zemin etiidleri .anlatilmakta., ankraj tasima, yiiklerinin, tayini, projelendirilen .ankraj sistemlerinin du-
raylilMarinin bilgisayar destekli yontemlerle incelenmesi., arazide yapilan, ankraj sistem testleri, uygunluk, test-
leri ve tasiyabilMik testleri anlatilmakta ve 6rnekler verilmektedir.

ABSTRACT: Ptestressed ground .anchoring is a special application branch in geotecbnical engineering. This
method has been extensively utilized in. our country in recent years due to it's capac1ty to reduce construction ti-
me' and cost, and to assure economic safety.

Application, of anchorages in unavoidable to various soil engineering problems such as. maintaining the stabi-
lity of the excavation in the soil and rock by means of couitain and pile walls permenantly or temporarily, incre-
asing stability at the- slopes, providing the stability of the tunnels, increasing the resistance of the high voltage,
poles and towers against overturning, making preloading;, pile or plate- loading; tests in order to minimize thé-
structural settlements.

The aim of this paper is:

- Presentation of anchoring technology

- Providing examples concerning the fields of application

- Explaining essential soil investigations for anchoring applicatios

- Studying the stability of the anchoring systems via. computer based methods

-Explaining and sampling the anchoring system tests, appropriateness .and supportibility tests.
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CUBUK-KARSIYAKA BARAJ YERI GULEDAR. FORMASYONUM-
PAKI KAYA KUTLELERININ (KIRECTASI, KUMTASI, DIABAZ)
MUHENDISLIK JEOLOJiSI OZELLIKLERI

ENGINEERING-GEOLOGICAL PROPERTIES OF THE ROCK MASSES IN GULEDAR
FORMATION (LIMESTONE, SANDSTONE, DIABASE) AT CUBUK-KARSIYAKA
DAM SITE

Aydin OZSAN  Ankara. Universitesi., Fen Fakiiltesi Jeoloji MitheDdi.sligi Bolimii,
06100 Tandogan - ANKARA

OZ: Karsiyaka, baraj yerinde Giiledar> Sirkeli formasyonlar ile Kuvaterner olusuktan bulunmaktadir. Giiledar
formasyonu,, Volkanik ve sedimanter kayaclardan olusan bir hamur icerisinde c¢esitli boydaki kirectasi blokla-
rindan ibarettir.

Bu arastirmada Giiledar formasyonunu olusturan kirectasi, kumtasi ve diyabaz kaya kiitlelerinin miithendis-
lik jeolojisi oOzellikleri (litolojik, fiziksel ve mekanik ozellikler) belirlenmistir. Arazi calismasi ve laboratovar
testleri ile elde edilen verilerden kaya kiitleleri miihendislik amaclarina gére simflandirlmuistir.

Kirectasi; Orta - iyi kaliteli, az ayrismis, sik - orta sikhkta eklemli, distik gozenekli» gecirimsiz, sert., daya-
nmih, orta direncli ve yiiksek modiil oranlhdir.

Kumtagi; Orta. kaliteli, az - orta derecede ayrigmis, cok sk ve sik eklemli, diisiik gozenekli, gecirimsiz,
sert» kirllgan, orta direncli ve orta modiil 'Oranlidir,

Diyabaz,; kotii kaliteli, yliksek derecede ayrismis, diisiik gozenekli,, gecirimsiz, kinlgan, dagilgan, diisuk di-
rencli ve yiiksek modiil oranldir..,

ABSTRACT: Giiledar, Sirkeli formations, ,and Quaternary deposits crop out at the Karsiyaka dam. site. Giiledar
fonnation consists of volcanic and sedimentary rocks in a matrix with, various, size limestone blocks.

In this study, engineering - geological properties (lithological, physical and mechanical properties) of diaba-
se,, sandstone and limestone rock masses in Giiledar formation have, been determined.. According to data obtained.
by field and laboratory studies,, rock masses have been classified for engineering purpose-

Limestone; It is fair to good qii.ality, slightly weathered close to moderately close jointed, low in porosity,
watertightness, hard, competent, medium, strength aid high modules ratio.

Sandstone; It is fair quality» slightly to moderately weathered, very close to close- jointed, low in porosity,
watertightness, competent, medium strength and average modules ratio.

Diabase; It is poor quality, highly weathered,, incompetent, brittle, low in. porosity, watertightoess, low
strength and high modulus ratio.
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BUYUK CEKMECE - KUCUK CEKMECE ANA ISALE TUNELI GO-
CUGU VE UYGULANAN ONARIM ISLEMLERI

THE COLLAPSE OF BUYUKCEKMECE-KUCUKCEKMECE MAIN HEADRACE
TUNNEL AND APPLIED REPAIREMENT OPARATIONS

E1dalSEKERCtOGLU DSt Genel Mudiirliigu Jeoteknik Hizmetler ve Yeraltisulan Dairesi Baskanligi
ANKARA

OZ: Biiyiik Cekmece - Kiiciik Cekmece - Sefekdy - Bahgelievler aoa iletim, hattinin amaci 1ezervuar kapasitesi
162 milyon metre kip olan Biiylik Cekmece Barajinda depolanacak suyun yilda 100 milyon metre kiipliik kis-
mint1 istanbul'a iletmektir, Iletim, hattinin uzunlugu 291.77 m olup 2371. m.si tiinel icinden gececektir,.

Tiinel acimina 1985 yilinda baglanmis olup halen ¢ikis agzindan 2027 mJik kismin a¢imi tamamlanmis-
tir. Tlinel acimi1 ve desteklenmesinde klasik acik yiizeyli, kalkan ve precast, beton, segmentler kullanilmaktadir.

Tiinel giizergahinda yeralao jeolojik birimler tiinelin i¢inden gectigi Miyosen yasli, yer yer kum ve silt mer-
cekleri iceren gri yesil renkli kiltast ile Pliyosen, yasli marnli, kim, cakil mercekli ince kum ve siitii kilden
olugmaktadir.

Tiinel icinde 1703 metrede kazi ¢alismalart devani ederken aynadan fazla, miktarda su ve malzeme gelmeye
baglamig, bir muddet, sonra yaklagik .500 metre kiiplilk malzeme- akarak, tiinelin i¢ini doldurmustur. Go¢iigin
onanint i¢in oncelikle ylizeyden agilan, sondajlarla, gociik tizerinde olugan boglugun hacmi ve konumu belirlen-
migtir, Daha sonra normal cimento enjeksiyonu yapilarak boslugun doldurulmasina ve g¢evresindeki gevsemis
zeminin konsolidasyanuna calisiimistir.

Be islemler tamamlandiktan soma tiinel icinden gogiik pasasi temizlenmis ve aynaya kadar ulagsmistir. An-
cak, aynada yeniden hareket baslamasi lizerine kazi aynasi bariyer ile kapatilarak, gociik malzemesi icine kimya-
sal enjeksiyon yapilmistir.

Kimyasal, enjeksiyon sirasinda 6ncelikle su ile tem.as.ta biiyilik hacim artig1 gosteren ve bosluk, dolduiucu
Ozellige' sahip olan. ¢ift kompenantl poliiiretanh malzeme kullanilmistir. Daha sonra ise zemini baglama 6zelli-
gine sahip olan poliliretan malzeme enjekte edilerek zemin ve gociik pasasi konsolide edilmistir.,

Yurtdisindan ithal edilen kimyasal, madde ve 6zel ekipman kollanilarak, yapilan, bu. islemlerden sonra bari-
yer kaldirilmis ve gociik malzemesi, icinden kazi yapilarak, ilerlemeye devam edilmistir.,

ABSTRACT: The purpose of the Bfiyikcekmece - Kiigiikgekmece - Sefakoy -+ Bahcelievler main, headrace
System is. to transfer 100 x. 10° m.}/year water amount to Istanbul city from the- Biiyiikgekmece D'am which has a
storing voleme 162 x. 10° m’.

The total, lenght of the network, is 29171 m .and 2371 m of this lenght win pass through the tunnel..,

Excavation works of the tunnel has started in 1935 and 2027 m part, of the tunnel excavation from the outlet
has already finished,..

Conventional open, surface shield and precast, concret segments have been used. The geological units are
composed of Miosen age claystone which includes sandy .and silty lenses and Pliosen age marl, sand-gravel, len-
ses, fine sand and silty clay along the tunnel route.

During the excavation works at 1703 m it started excessive water and materials income from the tunnel fate.
Pursuing this,, approximately 500 mS material filled in the tunnel.

As a first, step for repairement, the volume .and the location of the collapsed section was determined by the
help of surface exploratory drill holes. This was followed by cement injections and consolidation works in order
to fill, of the cave and to consolidate- the unconsolidate materials at the surrounding, of the- cave.. Then the clea-
ning process of the filled materials was finished and. the tannell face was reached.

Because of the recent movements which were observed at the tunnel face,, a. barrier was constructed in front
of the tunnel, face and. chemical injections were- performed in the collapsed material.

During the chemical, injection process, at first polyuretane material with, double compenant was used. This
material shows excessive volume enlargement when it contacts with water and can be matched to fill the caviti-
es. This operation was followed by polyuretane injection into the tunnel rock mass and collapsed material, in or-
der to provide consolidation. Polyuretane material has a. specification of tightening the ground material elements,

After all these treatement process» in which special equipments and chemical substances (imported, abroad)
were- used,, barrier was removed and excavation ofthe tunnel was carried on.
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ISTANBUL KUCUKCEKMECE - FtRUZKOY-ATAKOY
KANALIZASYON TUNELLER|I GUZERGAHLARININ
JEOTEKNIK ETUDU

GEOTECHNICAL STUDY OF ISTANBUL KUCUKCEKMECE-FIRUZKOY-ATAKOY
SEWERAGE TUNNEL ROUTES

Selahattip KOCAK MTA Fizibilite Etlidleri Dairesi, ANKARA
Zafer YUCEL MTA Fizibilite Ettidleri Dairesi, ANKARA
TezerYALSfl ISKI Genel Midiirligii, ISTANBUL

Oktay ALTAY MTA Fizibilite Etiidleri Dairesi, ANKARA
Serdar KOC MTA Fizibilite Etlidleri Dairesi, ANKARA
Bengii BILUYUL MTA Fizibilite Etiidleri. Dairesi,. ANKARA
Emel COPUROGLU MTA Fizibilite Etiidleri. Dairesi,, ANKARA
Nuray. CICEK MTA Fizibilite Etiidleri Dairesi, ANKARA
irfan. OZC AN MTA Trakya Bolge Mudiirliigii, ANKARA
Latif GOK MTA Trakya Bolge Mudiirliigii, ANKARA

0Z : MTA. Genel Miidiirliigii tarafindan gerceklestirilen be calisma 1SKj Genel Miidiirliigiince "Kiigukgekme-
ce Kanalizasyon Sistemi' olarak adlandirlan Projenin,, Kiiclikgekmece Atiksu ve Desarj, Atakdy, Firuzkoy Ti-
nelleri ile Kiiclikgekmece Pompa. Istasyon yerinin jeoteknik. etiidiinii kapsar.

Akarkotlan 1/2000 egimle'projelendirilen ve dairesel kesitli olan tiinellerin ¢aplan. 2800-4800 mm arasinda
degismektedir. Tiinellerin takribi uzunluklar, Kiiclikcekmece Afiksu ve Desarj toplam 18.500 m., Atakdy 2950
m,,, Firuzkdy 3245 m'dir.

Caligmalar gilizergahlarin tiinel eksenlerinden itibaren en az 500 m sagh sollu, acilimiyla 1/5000 6lgekli mii-
hendistik jeolojisi haritasi, baslangictan itibaren karotlu, degisen derinlik ve araliklarla sondaj calismasi, hidra-
jeolojik gozlemler kuyu testleri ve kaya zemin mekanigi deneylerinin yapimi seklinde ytiriitiilmiistiir. Bu calis-
malar sonucunda, yilizey ve yeralti jeolojisiyle, tiinel seviyelerinde gecilecek birimlerin jeoteknik tanimlan»
jeomekanik ve petrografik, 6zellikleri, belirlenmistir.

Yer yer ylizeysel kaymalarin gozlendigi .ancak tektonizmadan fazla, etkilenmemis olan glizergahlarda gegile-
cek birimler; allivyal malzeme, kil-kirectasi agdalanmasi, kati-yiiksek plastisiteli MI, kum-silt mercekleri ve
kumtaglari, resifal kirectaglan ile karbonatl silttaslanndan olusmaktadir. Tamami yeralti su tablasinin altoda
acilacak olan tiinellerin icinden gececegi sozkonusu birimler; zemin, ve zayif kaya olarak degerlendirilmis; be
birimlerden allivyonlar akan zemin (flowing), killer ayrilip dokiilen (ravelling), kum-silt mercekleri hareketli
(running), kayaclar ise sikigabilen (sgueezing) sinifinda yer almaktadir. Genel olarak killerde sisme beklenir-
ken tiinellere asin su gelimi aliivyon ve kum-silt merceklerinden olacaktir.

ABSTRACT: TMs study which was earned out by the General Directorate of Mineral. Research and Explorati-
on (MTA)., includes the geotechnical investigation of Kiiclikcekmece Atakody, Fimzkoy Sewerage tunnel and Kii-
ciikgekmece discharge tunnel, which are named as "Kiigiikgekmece Sewerage Tunnel System'' by the General
Directorate of ISKt.

Approximate length of the tunnels are as follow: Kiiciikcekmece Sewerage Tunnel and Discharge Inlet and
Outlet section totally 18.500 m, Atakoy Tunnel 2950 m, Firuzkoy Tunnel 3245 m.

The investigations were conducted by geological mapping with a scale of 1/5000 at both side of the proposed
tunnel routes within 500 m width, by carrying out boring, hydrogeologicai observations, and by performing rock
and sou mechanics laboratory tests.

At the end of these studies, surface and subsurface geology of the tunnel routes, the geotechnical description
of geological units which will be encountered at the tunnel levels and their geomectianieal and petrographical
properties were determined.

The study area had not been highly influenced by the tectoiical activities, however place to place superficial
movements have been observed The units of tunnel route are alluvial materials, clay-limestone alternation, stiff-
high plastic clay, sand-silt lenses and. sandstone, reefal limestone and carbonate-rich sitstone. All. the tunnels,
which will generally be excavected in the units of soils and weak rocks,, will locate below the ground water table.
The units have been classified, as flowing, raveling, runnig;, and squeezing lespectivly, alluvium.,, clay» lenses of
sand-silt, and rock. In general swelling is expected in clays, excessive water inflow into the tunnel from the len-
ses of sand-silt and alluvium.
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PLANLAMA CALISMALARINDA ARAZI KULLANIM POTANSIYEL
HARITALARININ ONEMI

THE SIGNIFICANCE OF THE LAND-USE POTENTIAL MAPS IN PLANNING' POINT
OF VIEW

H, Tahsin AKTtMUR MTA Genel Miudiirliigii Jeoloji Etiitleri Dairesi - ANKARA

0z: Ulkemizde, 1960 yilindan beri Master (Bolge) Planlan., bunlara bagh olarak Cevre Diizeni Planlan, ile
Nazim ve il Imar Planlan'nu1 yapilmasi hedeflenmektedir. Ancak bugiline kadar sadece Antalya yoresinde Kisitlt
bir alanda ve GAP' kapsaminda bolgesel plan. yapilabilmistir... Cevre Diizeni Planlar ise bagimsiz olarak, daha
dar alanlarda yapilmistir ve bu calismalar halen Bayindirlik Bakanligi'nca siirdiiralmektedir. Nazim ve- il imar
Planlan da ayni sekilde bagimsiz olarak yapilmakta ve daha uygulamaya, girmeden, degistirilmektedir.

Planlama caligmalari bir diizen icinde, birbirine bagh olarak yiiriitiilemediginden, Cokurova, Bursa ovasi,
Sakarya ovasi gibi lanm arazilerinin, yerlesim yerlerine ve sanayi kuruluslarina doniismesi gibi giderilmesi
imkansiz yanlis se¢imler giindeme gelmektedir.

Yapilan, planlarin kalict ve uygulanabilir olmasinin en. énemli sart1 saglam, verilere dayanmasidir.. Bunun
icin. oncelikle sozkonusu bolgenin ™Arazi Kullanim Potansiyel. HaritiEarTnin hazirlanmasi gerekir., Bu
haritalarda., mevcut kullanimin yanisira, kentlerin gelisecegi yonler,, kurulabilecek uydu kentlerin yerleri., sanayi
kunduslanna ayrilmasi gereken alanlar, tarim ve orman sahasi olarak korunmasi gereken alanlar, turizm ve
dinlence alanlari,, milli parklar, kat1 atik. atimina uygun, alanlar alternatifli olarak, ayrica olumsuz zemin
kosullarindan dolayr agaglandirilmasi gereken alanlar, wb,, belirtilir. Bu haritalar, planlama caligmalarinin en
temel ve en 6nemli verilerini saglamalari agisindan, kaginilmazdir. Bu veriler,, bolgenin jeolojik ve jeomorfolojik
ve Mdrojeooljiik yapisini, mithendislik jeolojisine iligkin, 6zelliklerini,, depremsellik yoniinden konumunu ortaya
koyan veriler olarak siralanabilir.,..

Bu .amagla, 1993 yilinda hazirlanan bir proje kapsaminda Canakkale, Balikesir, Sinop, Giresun, Isparta illeri
ile Nizip (Gaziantep) ilgesinin arazi kullanim potansiyel haritalari -eiretilmis; yukarida belirtilen hedefleri
gerceklestirmek amacina, yonelik veriler elde edilmis ve raporlart hazirlanmistir.

ABSTRACT": In Turkey, it has been aimed to prepare- Master Plans, Environmental Design Plans and Urban
Building Plans since early 60's, however, only in. a limited region around Antalya and in context of GAP (SE
Anatolian .Project)’ some regional plannings have 'been realized. Environmental Design Plans have independently
been prepared for more limited areas by Ministry of Housing. Urban Building Plans have also independently
been, prepared, but revised or totally changed, before, application..,

Since the plannings have been prepared by different institutions without communication, agricultural areas
such as in. Cukurova, Bursa and Sakarya, plains, have been reserved for settlement or for industrial sites. These
are unrecoverably wrong; site selections due to lack of scientific- base,..

It is known that the unique condition for a plan to be applicable in long term is to be based on concrete data,.
To provide that, first of all, the land-use potential maps of the area must be prepared. These maps give
information on how the land can be used realistically by pointing out suitable sites for- urban areas, suburban
areas, industrial comlexes, forest, areas,, etc., These maps have been, prepared, by obtaining and. using geologic,
géomorphologie,, hydrogeologic and engineering geologic data and. therefore provides the very basic .and. useful
data.

In 1993,, a project was carried out to prepare the land-Mse potential maps of Canakkale» Balikesir,, Sinop,
Giresun, Isparta and Nizip (Gaziantep)'. After detaled field studies» laboratory tests and office work the maps and
the relevant reports have been prepared.
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YERALTISUYU SONDAJ KUYULARINDA TECHIZ VE
TECRfiN ONEMI

THE IMPORTANCE OF UNDERGROUND WATER WELLS DESIGNE. AND
THEIR ISOLATION

A. Ugur SURAL DSI Jeotek. Hiz. ve YAS Da,, Bsk'li§1, ANKARA
Mehmet AKGUN DSI Jeotek. Hiz. ve YAS Da., Bskligi, ANKARA

OZ: Niifus artis1, yerlesim alanlarmimn biiyiimesi» sanayinin gelismesi ve tarimsal Ma¢ kulaniminin giderek art-
Ayrica, sahasal diisiimler, koyu girisimleri ve tuzluluk problemleride artmaktadir. Bu nedenlerle yeralteuyu el-
de edilmesi ve kullanimlar1 son. derece 6oem kazanmakta ve titizlik, gosterilmesi gerekmektedir. Aksi dorumda,
dogada yenilenebilir bir kaynak olmasi nedeniyle tiikenmez bir servet gibi goriinen yeraltisulannin bu 6zelligi-
nim yitip gitmesi gercegi ile karsilasilmis olunacaktir.

Bu bildiride, sondaj kuyularinin insasinda techiz ve tecritin ne kadar 6nemi oldugu ve 6zen gosterilmemesi
durumunda yeraltisuyu verimi ve kalitesi yoniinden ne gibi olumsuzluklarla karsilagilacagi orneklerle agiklan-
maya c¢alisilacaktir.

ABSTRACT: Groundwater pollution had begun to get increase depend on growing population and settlement
areas,» developing industry, effectively using chemical, substances in agriculture. Also, land, subsidences, well-
interferences and sea water intrusion problems have been getting increase, For these reasons, obtaining; and using
groundwater have a great importance. If it is not paid enough attention» groundwater which is known as a rene-
wable and inexhaustible source in the natiure can lose this special feature.

In this paper, it will be tried to explain with some examples that casing and isolation in drilling wells are very
important with respect to groundwater quality and yield.
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DIYABAZIN AYRISMA DERECESININ BELIRLENMESINDE YENI
BiR YAKLASIM:

A NEW APPROACH FOR THE DETERMINATION OF THE ALTERATION DEGREE
OF DIABASE

Recep KILIC Ankara Universitesi, Jeoloji Miihendisligi Boliimii, ANKARA

OZ: Baraj ve temel miihendisliginde, magmatik kayaclann ayrisma durundan, stabilité, kazi yontemi, yiik tagi-
ma ve muhendislik organizasyonlar1 acisindan onem tagimaktadir. Bu nedenle ayrismanin giivenilir, denetlene-
bilir ve kolay uygulanabilir yontemlerle, kayaglann fizikomekanik 6zellikler, indeks degisimlerine gore tanim-
lanmasi ve sayisal, degerlerle ifade edilebilmesi gereklidir.

Buna 6rnek olmak tlizere Ankara Melanji icindeki Canlan diyabazlari, bir baraji eksen yeri. arastirmasi sira-
sinda, boyuna dalga hizi ve tek eksenli basing direnci degisimine dayali olarak tanimlanmis "birlesik ayrigma
indeksi"ne gore incelenmistir.

Elde edilen sonuglardan regresyon analizi ile matematiksel bagintilar gelistirilmistir. Boylece, kayacin bili-
nen Ozelliklerinden hareketle bilinmeyen diger fizikomekanik 06zelliklerine ve ayrisma durumlanna yaklasimda
bulunulmasi saglanmistir. Cankirt diyabazinda birlesik ayrisma degeri (Kvc) ile kora haldeki P dalga hiz1
(Vd) arasinda;

Kve= 0.924 - 0.0002 Vd.

ve P dalgas1 hiz1 ile gbzeneklilik (n) arasinda;

Vd=4805.21-322.648n

gibi iligkiler elde edilmistir. Kolayca belirlenebilen gozeneklilik yardimi ile P dalgast hiz1 ve ayrigma dere-
cesi hesaplanabilmektedir.

ABSTRACT: The alteration state of rnagmatie rocks bears significance in the organization of stability, excava-
tion methods, bearing capacity and engineeering applications, in the civil engineering works for dam constructi-
ons and basement rock analysis. For this reason, alteration needs to be deﬁned by reliable, controllable and ea-
sily applicable methodsy, and expressed in numeric values.

As an example to the description above, Cankir1 diabases have been Investigated during the study for dete>
mining a dam axis location. P-wave velocity and unlaxial strength alteration parameters are multiplied together
to give the "unified alteration index'' concept.

Mathematical equations were outlined by regression analysis of the results. Thus, an approach could be achi-
eved to various physicomechanical properties and alteration states of the rock, starting from the known properti-
es. A relationship' such as;

Kve =0.924- -0.0002 Vd

Was finally established between the unified .alteration index (Kvc) and P wave velacity (Vd), and P wave
velocity and porosity (n) such as;

Vd=4805.21-322.648 n

P Wave velosity and alteration degree can be calculated by using the above equations with easily obtainable
porosity values.
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MELANJ VE BENZERI BLOKLU KAYACLARIN MUHENDISLIiK
JEOLOJiSi UZERINE

ABOUT THE ENGINEERING GEOLOGY OF MELANGE AND- SIMILAR BLOCK IN
MATRIX ROCKS

llyas YILMAZER SIAL LTD., ANKARA

OZ: Blok-blok ve blok-tane iliskili kayaclarin miihendislik jeolojisinin arasiinlmasi tane-tane veya. kristal-
kristal iligkili kayaclannkinden onemli farkliliklar gostermektedir. Tektonik ve tektoootartdl. melanjlann yanisi-
ra, moloz kayaclar, volkanik, camur akinti, kayaglari, bloklu yogunluk .akint1 kayacglan ve diger blok-tane iligkili
kayaclarin kendilerine 6zgii olusum mekanizmalan ve Htolojik bilesenleri vardir, Olusum mekanizmalar1 ve li-
toloji, bilesenlerindeki degisiklik miithendislik 6zelliklerine dogrudan yansimaktadir.

Yiizey jeolojisi arastirmalariyla elde edilen bilgilerin yeralt1 jeolojisinin dolayisiyla miithendislik jeolojisi
ozelliklerinin belirlenmesinde kullanabilmek icin;

- birimin olusum veya yerlesim, sekli.,

- cevresindeki jeolojik birimlerle iligkisi»

- blok boyutlarinin degisik aralig1 ve oranlan,

- bloklarin litolojileri ve alansal dagilimlari,

- katmanl bloklarin konumlan ve yapisal elemanlari,

- Koklardaki korunmus ilksel jeolojik ozelliklerin birimin olusumu sonrasinda kazanilanlarla karsilastiril-
masi,

- blok ve baglayici malzemenin kiitlesel oranlan ve karsilagtirilmali mithendislik 6zellikleri.

- Jeomorfolojik, ve hidrojeolojik 6zellikler ve alansal dagilimlari, ve

- yukarida siralananlarin ayrintili ¢calisip ortaya ¢ikarilmasindan sonra elde edilen bilgilerin {ic boyutlu jeo-
teknik modellerin lizerine yerlestirilmesi gerekmektedir..,

Baha sonra jeofizik ve sondajli mithendislik jeolojisi arastirma programi hazirlanip uygulamaya konarak ka-
rakteristik, jeoteknik degistirgeler belirlenir. Elde edilen yeni. miihendislik jeolojisi verilende daha dnce hazirla-
nan jeoteknik modeller lizerine yerlestirilir ve kinematik-sayisai incelemelere- basglanir,. Bu incelemeler, miihen-
dislik yapisinin yerlestirilmesi ve uygun jeoteknik tasarimlarin iletilmesi asamasinda, siirekli giindemde
tutulur.

Yukarida onerilen yaklasimin izlendigi ve izlenemedigi durumlarda karsilagilan jeoteknik soranlarin, boyut-
larina, ilke ¢apinda giincelligini koruyan, projelerden 6rnekler sunuldugunda, konunun 6énemi daha iyi anlagda-
bilmektedir. Ayrica zaman-maliyet-cevre-jeoleknik tasarim arasindaki organik bag; daha somut olarak goriilebil-
mektedir.

ABSTRACT: Techincal approaches .and methods to investigate engineering geological properties of a. melange
and similar block-in-matrix rocks ("bimiocks"), are different that than of the .rocks bearing grain to .grain or
crystal to crystal relationships. Besides the tectonic and tectonosedimentary melanges, other bimracks such as
breccias-, labars, fluxoturbidites, and tilites have peculiar mode of formation .and specific lithological compo-
nents, which directly affect, engineering; characteristics of the unit

Surface- geological data could be o.sed to recognize subsurface geological conditions and. engineering geologi-
cal characteristics, if they include;

- mode of formation,

- relations with surrounding units,

- block size intervals and their abundance,

- lithoiogy of blocks and their areal distributions,

- Attitude and structural elemente of stratified blocks,

- comparisons of well preserved original .structures in. blocks and the structure of the unit gained M ter its. for-
mation,

- ratio of block and binding material mass and their engineering properties,

- geomorphological and hydrogeological features,» and

- preparation of geotechnical models based upon, the above data. Thereafter, geophysical .and. driling investi-
gation works could be commenced to find out characteristic geotechnical parameters. The- previous geotechnical
models would be revised according to the engineering geological data gathered from subsurface investigations.
Then, kinematic and numerical .analyses could be used to- .locate the concerned engineering structures properly
and appropriate geotechnical desings would, be produced. Case studies., from recent large scale engineering; pro-
jects in which the above procédure is whether followed or not, ,are found to be helpful, to realize the significance
of the recom.men.ded procedure. Furthermore, the organic tie between time, economy, environmental impact, and
geotechnical desing could be well understood by studying these case studies,





