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KONFERANSLAR OTURUMU

YERYUVARI VE INSAN-JEOKIMYANIN JEOLOJIK VE
ANTROPOLOJIK KOKENLI CEVRE KIRLILIGINDEKI
MODERN YERI

MAN ON FARTH GEOCHEMICAL CONSTRAINTS FOR THE SOLUTION OF
-GEOGENIC AND ANTHROPOGENIC CAUSED ENVIRONMENTAL PROBLEMS

Muharrem SATIR Lehrstuhl fiir Geochemie, Universitdat Tubingen/ALMANYA

02Z: Insan yasaminin temelini olusturan doganin giiniimiizdeki tehlikeli dununu 6zellikle yerbilimcilere ¢ok
onemli yeni bir sorumluluk yiiklemektedir. 40 yildan beri bilim teknik ve teknolojide yasadigimiz bilingsiz ve
kontrolsuz hizli gelisim refah, ile birlikte insanligi yasamsal, tehlikeler ile karsi karsiya getirmigtir. Yiginlari
olusturan toksitolojik kat1 madde atildan, hava,, su. ve zemindeki agin derecedeki kirlenmelerin tek sorumlusu,
giines sistemininin en akilli canlisi olan bizleriz.

Cevre kirlenmesinin kokeni maden igletmeleri gibi dogal potansiyellerin kullanimi sonucu jeolojik
olabilecegi, gibi. Ozellikle insanlarin dogadaki etkinlikleri ve davraniglari nedeniyle antropolojik kaynaklida.
olabilir. Boylelikle yersel ve bolgesel asin cevre kirliligi insanlar' igin yasamsai :ehUke olusturmaktadir.

(1) Jeolojik, kokenli cevre kirlenmesine, 400 yildan beri maden igletemciligi yapilan .Almanya'nin Saksonya
eyaleti, 0mek verilebilink. Gerek. Au, Ag, Go, Ni, Pb ve As gibi kat1 cevher atiklarinin yiizeyde depolanmasi ve
gerekse cevherin zenginlestirilmesi sonucu U, Ra, Rn gibi radyoaktif ve Pb, As,, Zn, vs. gibi toksitolojik
elementler hava su ve zeminin asin derece kirlenmesine neden olmuslardir. Endiistri, trafik, komiir, hava ve
maden, igletmeciliginden gelen degisik, koken ve miktardaki Pb*nun Jeokimyasal devresi ve yasamsal tehlikesi.
Pb - izotoptan ile yorede ayrintili oarak arastirilmaktadir.

(2) Antropolojik kokenli ¢evre kirlenmesine 6mek olarak kati atik maddelerin ¢evreye zarar vermeyecek
sekilde ¢Op depolarinda "paketleme" teknolojisidir. Cop deposu veya ¢Opliik teknolojik acidan modem bir
ingaat binasi oldugu gibi giinliik yasamimizda ve endiistride kullanilmayan tehlikeli maddelerin depolandigi bir
yerdir, Durayh olmayan cOp deposu» cOpliikteki biyolojik siirecler ve ¢opliikte olusan sizinti su nedeniyle
yillarca» ylizyillarca yasayan bir canli gibidir. Cop deposundaki tehlikeli ve zararli maddelerden insanlari ve
yeralti suyunu koruyabilmek icin ¢Op depolarimin tabani ve tavani izole edilmelidir. Bu tir izolasyonlarda
¢opliikte olusan sizint1 su ile ozellikle kil minerallerinden o' usan mineralojik izolasyon tabakasi arasinda
kimyasal degisimler 6nemlidir. Toksitolojik agir metallerin mineralojik, izolasyon 'tabakasi igerisindeki absorbe
ve desorbe dereceleri, karbonat minerallerin sizinti su etkisiyle c¢oziimlenmesi ve yeniden cokelmeleri,
elementlerin jeokimyasal dagilimlar1 gibi Ozellikler mineralojik izole tabakasinin Kkalitesi bakimindan
arastirilmasi gereken, parametrelerdir. Cop depolarini "paketleme" teknolojisinde mineralojik izolasyonun daha
iyisini daha emniyetlisini ve daha ucuzunu aragtirmak ve gelistirmek biz yerbilimcilerin gorevlerinden biridir.
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ABSTRACT: If wee look carefully around we find our earth in a very dangerous situation. World wide environ-
mental pollution threatens the basis of our living and the earth itself. Over 40 years of industrial evolution com-
bined with, often uncontrolled aimless development in technology and technique brought us hazardous waste,
destroys, the ozon layer and distuibes biological and biochemical cycles. Geoseientists Save to stand up .and do
their duty participate, and collaborate with other scientist, and make their contribution for the- solution of environ-
mental problems to provide forthcoming generations a world worth living in.

Environmental pollution is ubiquitous but concentrates in. atmosphere, hydrosphere .and. soil. Main compo-
nents of the overall problem, are organic compounds and anorganic material like heavy metals.., One main topic is
to seperate between geogenically related problems like mineral deposits, and mining of raw material and, anthro-
pogenic caused problems of local, and regional, importance.

1) Jn Saxony a. Federal State of Germany the results of more than 400 years of mining activity can foe obser-
ved. Digging for Au, Ag,Co,, Ni, Pb and As as. well as U produced a. huge amount of tailings forming high mo-
untains of "waste rock' and settling ponds. They contaminate the environment by high emission of toxic ele-
mente .like Pb, As and. Zn, .as well as radioactivity and iadioactiv elements like U, .Ra and Rn. But it. is sometimes
difficult to prove the source of a toxic element. If different sources .like mining activity tailings, industry .and in-
dustrial processes, coal burning, traffic and most important the natural geological "geogenicaf background exist
which applies especially for Pb, Radiogenic isotopes, however,, are a .good, tool to constrain the. contamination
paths and sources of an elements, since different sources show different isotopic patterns. In the area under in-
vestigation,» Saxony,, we could dlstmgmsh at. least between four possible contannnatlon sources and seperate
them from the geological, background...

2)The industrial evolution produced mountains of waste and. sewage sludge which is mostly deposited. Since
no seperation is performed before depositing, we often have to deal with a hazardous mixture of heavy metals
and toxic organic compounds. Waste disposals are nothing static but» doe to biological processes live, and chan-
ge their character during time. This is important to know to protect the environment» atmosphere and groiindwa-
ter against gas-emission and lechat.es. A modern waste disposal therefore must be a high-tec building to perform
a. .good isolation. This protection is provided by a multi-stage system including; plastic foil .and clay-layers at the
bottom and on top the disposal,. However, chemistry of a waste disposal changes with time and aggressive, acid.
léchites interact, with the hairier- system, changing their mineralogy and chemistry. Therefore it. is important, to
study these processes, like dissolution/ precipitation and adsoiption/desorption. This knowledge is important to
reach a long- time security of a disposal site and to build better and cheaper waste disposals. Thus geochemistry
can help to solve, problems of common interest.
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ANKARA METRO INSAATINDAKI JEOLOJIK PROBLEMLERE
MUHENDISIM TEPKISI

THE ENGINEER'S REACTION TO GEOLOGICAL PROBLEMS IN
CONSTRUCTING THE ANKARA METRO

John EGBERT Ankara Metro Miisaviri, ANKARA.

0Z : Miihendisler, yeralt1 projelerini tasarimlarken veya insa. ederken jeolojik dorumlara uygun olarak tepki
gostermelidirler. Halihazirda mevcut yapilar dikkate alinmali ve sehir hayatt miimkiin olan en .az seviyede etki-
lemroelidii* ve bu yiizden yerlesim bolgelerindeki problem 6zeldir. Hizli ulasim sistemlerinin insaati, halihazir-
da islev veren ana trafik damarlari boyunca islem gerektirir. Trafik korunmali ve yakin civarda yiiksek binalar
bulunabilir. Mevcut su rejimi, gercek dogal dengenin bir liyesidir. Genel olarak Ankara METRO Projesi Giizer-
gah secimi ve metro hattinin diisey olarak, hizaya alinmasi. Secilmis yapilar ve insaat yontemleri Maliyetle
iligkili sorular,6nemli problemlerdir.

Tarihi, yollar,, vadileri., dereleri, irmaklari, takip ederdi. Sehirler.., yollar' boyunca ve yol kavsaklarinda gelisti-
rildi Metro gilizergahi, ana trafik, yollarini takip eder., Miihendislik 6zellikleri acisindan altivyon zemin genellik-
le zayifur., Yeralt1 insaatlar1 zayif zemin kosullarim dikkate almalidir. Tipik aliiyon tabakalari. Miihendislik in-
saatlart acisindan aliiyon tabakalarinin degerlendirilmesi. Yeralt1 suyu rejimi, drenaj ve suya doygun zeminlerle,
ilgili tipik problemler,, 6nemlidir.

Ornek: Kizilay Kuyruk tiineli problemi :

Metro giizergahi oldukca, "rijiftk. Isletim amaclar1 nedeniyle viraj yart ¢aplan ve boliimlerin egimleri sinir-
Iidir. Sonuc olarak., tepelik bir bolgede, gilizergah boyunca derin yarmalar, yiikseltilmis boliimler ve acilan tiinel
kesitleri degisir. Bunlarin, herbiri bir 6zel problem icerir.

ornek; Demetevler ve Batikent Istasyonlar :

Acilan tiineller lizerinde gerilme degisimlerinden dolay1 olugsan oturmalar, bu oturmalarin gozlenlenmesi ve
tiinel kazis1 sirasinda, zemin kayiplarini azaltmak igin karsi tedbirlerin alinmasi sorusudur., Eger tecrit edilmez-
se, tiinel, bir ana drenaji borusu gibi davranir. Ankara'daki TBM*, toprak, basincin1 dengeleyen bir cesit, kalkan
ve tiinel agikligininim etrafinda, su gecirmez kabuk, seklinde 6zel bir' kaplamadir.

Omek: Insaat halindeki ray tineli ;

Ozet: Zemin kosullarinin ¢ok degisken olmasi, nedeniyle, memnuniyet verici bir tasarim bir dizi uygun yon-
tem ve yapilar' gerektirir; fakat riskleri, minimumda tutmak icin ciddi, bir kontrol gerekir.

*TBM= Tunnel Boring Machine (Tiinel Agma MaMnalan)

ABSTRACT: Engineers, have to properly react to geological conditions when designing or constructing underg-
round projects. The- problem in urban areas is special, as the- life of the city is to be influenced to that least, pos-
sible extent» and existing structures have to be considered The construction of rapid transit systems requires acti-
on .along main traffic arteries already functioning. Trafic is to be maintained during construction, and highri.se
buildings might be in tie vicinity. The existing ground, water' regime is a. member' of the- actuel natural balance.

The Ankara METRO Project in general. The selection of the route and vertical alignment of the metro line.
The- selected structures and construction methods,.. Cost: related questions.

"The historical, roadways followed, the- valleys, creeks, streams-, Cities have developed, .along ro.ads and. at jonc-
tions af roads, The metro alignment follows the main traffic routes. The ground of the alluvial flatland is- usually
poor as regarding; engineering properties. The underground construction has to respect the poor ground conditi-
ons. Typical strata, of the alluium. Evaluation ofthe alluvial strata from, the viewpoint of engineering constructi-
on. Typical troubles related to the ground water regime, dewatering, stability of saturated soils.

Example: The- Kizilay tail tunnel problem,

Tie- alignment of the metro is. rather "rigid" Radii of curvature- -and sloping of sections .are limited because of
operational objectives, As a consequence, in a hilly region deep cuts, elevated sections, and mined tunnel secti-
ons vary .along the .alignment. Each of these hold particular problems.

Retaining the sides or slopes of deep cuts,, and protecting the adjancent buildings from, moving is essenti-
al.TIe back, pile walls, nailed, -and. shotcreted reinforcement of steep slopes- are- applied in. Ankara for the cut and
cover' sections,..

Example: Demetevler and Batikent stations

Settlement above mined tunnels due to stress changes, in the ground Is. a. question of both monitoring the sett-
lements, .and. 'talcing countermeasures to reduce loss of ground during; tunnel excavation. The tunnel may act as a
major drain pipe in the ground if it Is not. made waterproof. The TBM in Ankara Is. a kind of earth pressure- balan-
cing shield, and the liner a special, watertight shell around tunnel opening,

Example: The track tunnel in construction.

Summary: To ground conditions widely varying, a satisfactory design orders- a series, of adequate- methods
and structures, however serious, control is required to keep risks, at a minimum rate.





