68. Tiirkiye Jeoloji Kurultay 06-10 Nisan/April 2015 68" Geological Congress of Turkey

DARENDE (MALATYA) BELEDIYESI ATIKSU ARITMA TESISI
SAHASINDA JEOLOJIK VE JEOTEKNIK ARASTIRMALAR

Ugur Unver?, Biilent Akil", Buket Sonkayab Tahsin Metin®, Hiiseyin Bulut®
Ilker Bektas®, Yiiksel Kiling®
“ Vadi Proje Miis. Miih. Ins. San. Tic. Ltd. Sti.
b[ller Bankasi Anonim Sirketi Proje Dairesi Baskanhgi 06110 Diskapt, Ankara
(bsonkaya@ilbank.gov.tr)

(0Y4
Bu caligma, Darende (Malatya) Belediyesi atiksu aritma tesisi projesi ¢alismalari kapsaminda yapimi
planlanan aritma tesisi tinitelerinin yer alacagi alanda yiizeylenen aliivyon biriminin jeolojik-jeoteknik
Ozelliklerinin ortaya ¢ikarilmast ve zemin problemlerinin ¢dziimiine yonelik galigmalarin sonuglarini
kapsamaktadir.

Atiksu aritma tesisi in yapilacagi alanda, arazi ¢aliymalari kapsaminda litolojik smirlarin gizilmesi,
tektonik hatlarin belirlenmesi ve jeolojik birimlerin stratigrafik iliskilerini ortaya konulmasi amaciyla
1/200 olgekli jeolojik haritalama yapilmistir. Zeminlerin mithendislik 6zelliklerini belirlemek amaciyla,
proje kapsaminda 15 adet derinligi 5,00-22,00 m arasinda degisen toplam 202,00 m jeoteknik sondaj ve 5
adet aragtirma gukuru agilmistir. Sondajlar sirasinda standart penetrasyon deneyleri her 1.5 m’ de yapilarak
zeminlerin penetrasyon direnci belirlenerek 78 adet drselenmis ve 21 adet 6rselenmemis numune (UD)
alinmis ve bu ornekler iizerinde gerekli laboratuvar deneyleri gergeklestirilmistir. Sondaj kuyularmdan
alman drselenmis ve drselenmemis numuneler tizerinde yapilan deneyler sonucunda proje sahasi zemininin
agirlikl olarak ilk 10 metrede yumusak-orta kati yiiksek plastisiteli kil (CH) ile diisiik plastisiteli kil (CL)
grubu zeminlerle, 10 m den sonra ise gevsek-orta siki killi kum (SC), siltli kum (SM) ve killi ¢akil
(GC) grubu zeminlerden olustugu tespit edilmistir. Agilan sondaj kuyularinda 0,65 m’de yeralti suyuna
rastlanilmigtir. Zemin, yeralti suyu seviyesi iizerinde durayli, altinda duraysiz bir davranis sergilemektedir.

Temel alanmnin tagima kapasitesi, Terzaghi, Schultz ve Skempton yontemleri ile belirlenmistir. Oturma
miktarmimn belirlenmesinde, zeminin kil (CL-CH) ve kum-gakil (GC-SC-SM-SW) birimlerden olusmasi
nedeniyle ani oturma ve konsalidasyon oturma hesaplari yapilmistir. Yapilan hesaplamalarda oncelikle
oturma beklenen seviyeler i¢in mevcut efektif gerilme ile yap1 yiikii gerilme artis1 tespit edilmis ve
tespit edilen derinlige gore segilen Mv (Hacimsel sikigma katsayisi) degeri kullamlarak oturmalar
hesaplannmustir. Orselenmemis (UD) numuneler iizerinde yapilan atterberg limitleri deney sonuglart Seed,
Woodward ve Lunddreen (1962), Holtz ve Gibbs 1956°ya gére degerlendirildiginde, atiksu aritma tesisinin
oturacag1 zeminin orta-yiiksek sisme potansiyeline sahip oldugu tespit edilmistir. Stvilasma potansiyelinin
degerlendirilmesi i¢in Tokimatsu ve Yoshimi (1983) yontemi ve Cin Kriterleri (Wang, 1979) gz oniine
alinmis ve gerekli kriterler saglanmadigr igin sivilasma riski olmadig1 ortaya konmustur. Ayrica, zemin
suyu analizi sonuglarina gore zemin suyunun kuvvetli beton agindirma 6zelliginde oldugu tespit edilmistir

Atiksu aritma tesisi sahasinda yapilan arazi ve laboratuvar ¢aligmalari sonucu elde edilen veriler ile tagima,
oturma, sisme, sivilasma vb. jeoteknik hesaplamalar yapilarak proje alanina ait riskler ortaya konmustur.
Yapilan ¢alismalar sonucunda, T107 Anaerobik Havuz, T108 Havalandirma Havuzu Dagitim Yapisi,
T109 Havalandirma Havuzu, T110 Havalandirma Havuzu Toplama Yapisi, T111 Cokeltme Havuzu
Dagitma Yapist ve T119 Su Deposu zeminlerinin tagima giicii ve oturma agisindan problemli oldugu tespit
edilmistir. Problemlerin ¢dziimiine yonelik olarak, yap1 temellerinin kazik temel olarak projelendirilmesi
uygun goriilmistiir. Ayrica, aritma tesisi proje alaninda yeraltisu seviyesinin 0,65 m’de olmast ve
tinitelerin yumusak-orta kati, orta-yiiksek sisme potansiyeline sahip siltli kil zemin {izerine insa edilecegi
icin tesis yapilart insa edilirken yapi temel altina en az 30 cm kalmhginda kirmatag (0-70 mm) dolgu
yapilmasi 6nerilmistir. Kaz1 ¢aligmalarmin ise yeraltisu seviyesinin si1g olmasi nedeni ile 2,00 m’ye kadar
olan kazilarda 1Y/1D sevli, 2,00 m’den derin temel kazilarinda ise palplang destekli yapilmasi uygun
gOoriilmiistiir.
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ABSTRACT

This study aims to identify the geological and geotechnical properties of the alluvial unit that crops
out within the area where the waste water treatment plant area of the Darende (Malatya) Municipality
is planned to be constructed, and include the result of the studies aimed at the solution of the soil
problems.

In the waste water treatment plant area, within the scope of the field studies, in order to determine the
lithological boundaries, the tectonic structures and to find out the relationship between the stratigraphic
units, 1/200 scaled geological mapping was performed. In order to determine the engineering features
of the soil in the area, 15 boreholes with depths changing between 5,00-22,00 m and a total of 202 m,
and 5 observation wells were opened. In the boreholes, Standard Penetration Tests were performed at
each 1,5 m to determine penetration resistance of the soil, and at the same time 78 disturbed and 21
undisturbed samples were collected from those in-situ tests, and all the necessary tests were performed
in the laboratory. As the result of these tests, it was determined that the first 10 meters of the soil in the
project area is characterized by soft-medium stiff high plasticity clay (CH) and low plasticity clay (CL),
whereas the soil below 10 meters is made up of loose-medium dense clayey sand (SC), silty sand (SM)
and clayey gravel (GC). In the boreholes the groundwater level was measured as 0,65 m. The soil was
stable above the groundwater level and unstable below the groundwater level.

The bearing capacity of the soil was calculated by using the Terzaghi, Schultz and Skempton methods.
Consolidation settlement in the clayey (CL-CH) and immediate settlement were calculated in the
sand-gravel (GC-SC-SM-SW) units. In the calculations, at first, existing effective stress and increase
of structure weight stress were calculated for the depths where settlement is expected and then the
settlement was calculated by using the Mv (coefficient of volume compressibility) value which was
chosen according to the determined depth. As the results of the Atterberg Limits tests that was carried
out on the undisturbed samples evaluated according to the Seed, Woodward and Lunddreen (1962),
Holtz and Gibbs 1956, it was found out that the soil in the waste water treatment plant area has
the medium to high swelling capacity. Liquefaction potential was evaluated by using Tokimatsu and
Yoshimi (1983) method and Chinese Criteria (Wang, 1979) and as a result, since the criteria were not
supplied, it was determined that there was not liquefaction risk in the project area. Additionally, from
the groundwater analysis result it was found out that the groundwater has high corrosive effect on the
concrete.

Geotechnical calculations like bearing capacity, settlement, swelling, liquefaction etc. were made by
using the data obtained from the field and laboratory studies for the project area and the risks in the
project area were introduced. As the result of the studies it was determined that the soil existing under
the T107 Anaerobic Reservoir, T108 Blower Reservoir Distribution Structure, T109 Blower Reservoir,
T110 Blower Reservoir Storage Structure, T111 Settlement Tank Distribution Structure and T119 Water
Storage has the bearing capacity and settlement problems. For the solution of bearing capacity and
settlement problems, pile foundation was proposed. In addition, since the soil in the project area has
soft-medium stiff silty clay with medium to high swelling potential and since the water level is at
0,65 m, it was proposed that during the construction of the structures, layer of broken stone (0-70
mmy) having thickness of at least 30 cm should be laid at the base of the foundations. Due to the high
groundwater level, it was approved that excavations up to 2 metres should be made with a slope angle
of 1H/1V and for the excavations deeper than 2 metres, sheet pile bracing should be applied.
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