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ABSTRACT

LANDSLIDE ASSESSMENT AND STABILIZATION STUDY ALONG THE
TARSUS — POZANTI MOTORWAY KM: 214200 — 21+730 SECTION
(TEKIiR REGION)

Asan, Ecem Cansu
Master of Science, Geological Engineering
Supervisor: Prof. Dr. Haluk Akgln

December 2019, 255 pages

A mass movement occurred along Km 21+200 — 21+730 (Tekir Region) of the Tarsus
— Pozant1i Motorway and vicinity especially due to the geomechanical properties of
the units, and surface and groundwater effects. The purposes of this thesis study are
to describe the geological-geotechnical characteristics of the landslide, to determine
the geometry of the sliding mass and shear strength parameters, and to recommend an

appropriate remediation method to provide stability.

For fulfilling these purposes, in-situ site investigations (boreholes, inclinometer
measurements, etc.) and laboratory tests were performed on the units of the Cukurbag
Formation (conglomerate, sandstone, siltstone and claystone), which forms the

bedrock of the study area.

In the light of the results of these investigations and test results, the shear strength
parameters of the sliding mass were estimated at critical sections of the model by using
the back analysis method. Furthermore, by applying limit equilibrium methods, slope
stability analysis were performed for the static and dynamic (seismic) conditions. As
a result of these studies, the most proper stabilization method (i.e., ground water level
reduction, rock buttress application and relocation of the existing river) were deemed



necessary the long term stability of the landslide. Four alternatives of rock buttress

design were suggested.

In addition, the slope stability analysis of the four alternatives of remediation design
by using limit equilibrium were compared with respect to the cost of the construction

through evaluating the results.

Keywords: Landslide, Inclinometer, Back analysis, Slope stability, Limit equilibrium

analysis, Remediation
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Oz

POZANTI - TARSUS OTOYOLU KM: 21+200 — 21+730 (TEKiR MEVKii)
ARALIGINDAKI HEYELANIN DEGERLENDIRILMESi VE ONLEME
CALISMASI

Asan, Ecem Cansu
Yuksek Lisans, Jeoloji Miihendisligi
Tez Danigmani: Prof. Dr. Haluk Akgun

Aralik 2019, 255 sayfa

Bu arastirma kapsaminda Adana Ilinin Pozanti ilgesi’ne bagh Tekir Kasabasi
icerisinden ge¢cmekte olan Tarsus — Pozanti Otoyolu Km: 21+200 — 21+730 kesiminde
mevcut yol kesitinde ve cevresinde, birimlerin jeomekanik 6zelliklerine, ylizey ve
yeraltt suyu etkilerine bagli olarak bir kiitle hareketinin meydana geldigi arazi
gozlemlerinde tespit edilmisti. Bu heyelana iliskin  jeolojik-jeoteknik
degerlendirmeler, hareket eden kiitlenin geometrisi, kayma parametreleri ve hareketi

durdurmaya yonelik uygun iyilestirme Onerileri belirlenecektir.

Bu baglamda, temel kayasi olarak belirlenen Cukurbag Formasyonuna ait kumtasi,
cakiltas, silttasi ve kiltas1 birimlerinin egemen oldugu bu alanda yerinde-saha (in-situ)
calismalar1 (sondajlar, inklinometre Olglimleri, vb.) ve bu ¢aligmalardan elde edilen

ornekler lizerinde gerekli laboratuvar deneyleri gerceklestirilmistir.

Calisma alanindan alinan farkh kritik kesitler lizerinde gerceklestirilen geriye doniik
analizler ile hareket eden kiitlenin kesme dayanimi (shear strength) parametreleri
belirlenerek limit denge yontemi ile heyelanin statik ve dinamik (deprem) durum
analizleri yapilmistir. Yapilan c¢aligmalar sonucunda en uygun kazi ve iyilestirme
(topuk destekleme, suyun drenaji, mevcut derenin relokasyonu, vb.) Onerileri

belirlenmistir. Calisma kapsaminda dort farkli topuk destek tasarimi 6nerilmistir.

Vil



Ek olarak heyelan icin topuk destek tasarimlarinin limit denge ydntemi ile
¢Oziimlerine ait sonuglar, yapim maliyetleri baglaminda kiyaslanmig ve

degerlendirilmistir.

Anahtar Kelimeler: Heyelan, Inklinometre, Geriye doniik ¢oziimleme, Sev durayliligi,

Limit denge ¢dziimleri, Iyilestirme
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CHAPTER 1

INTRODUCTION

1.1. Purpose and Scope

Stability problems were determined along the Km 21+200 — 21+730 section (Tekir
Region) of the Tarsus — Pozanti Motorway and vicinity especially due to the traffic
load imposed by heavy tonnage vehicles along with the contribution of factors such
as topographic — atmospheric conditions and the adverse geomechanical properties of
the geologic units along the highway area. To describe the geological and geotechnical
characteristics of the landslide, to determine the geometry of the sliding mass, the
shear strength parameters and the groundwater level, and to recommend an
appropriate remediation method(s) to stabilize the landslide, in-situ site investigations
were performed. A total of 31 boreholes were drilled in the landslide area of which 12
of them included inclinometer measurements. Laboratory geotechnical tests were
performed on the units of the Cukurbag Formation (conglomerate, sandstone, siltstone

and claystone), which forms the bedrock of the study area.

In this thesis study, all of the results obtained have been evaluated and the shear
strength parameters of the sliding mass were estimated as based on the critical sections
of the model by using the back analysis method. Slope stability analyses have been
performed by applying limit equilibrium methods for the static and pseudo-static
(dynamic) conditions. Finally, these analyses have been compared and the results have

been evaluated.
1.2. Location of the Study Area

The project is located in the Akgatekir district of the Pozantt Town of Adana. The

location of the study area is given in Figure 1.1.



Figure 1.1. Location of the study area (Google Earth view)

1.3. Climatic Conditions

The project site contains the Bolkar Mountains and Aladaglar, that start within the
borders of the Pozanti district and is located in the transition area of the Mediterranean
and Central Anatolian terrestrial temperature regimes. Because of the coastal zone
around this mountainous mass, the average temperature during winter does not fall
below 10°C. However, in the winter season due to the increase in elevation, the
temperature drops to around 5°C. In the summer, the temperature varies between 25-
30°C. The average annual temperature of Pozant1 is 14.0°C. The hottest month of
Pozant1 is July with an average temperature of 24.6°C, while the coldest month is
January with an average temperature of 3.7°C (Ocal, 2015).

Considering the precipitation characteristics of the Pozant: district, it is observed that
the region is in a transition area. The characteristics of the Mediterranean precipitation
regime are observed in the coastal regions, while the semi-terrestrial precipitation
regime is effective in the inland areas. In the Mediterranean precipitation regime, the

wettest months are December and January which implies that the rainiest season is



winter. The summer season is the period with the least rainfall. During the winter, low
pressure systems on the Eastern Mediterranean Sea affect the slopes of the Taurus
Mountains and plenty of precipitation falls in the area. In addition, the subtropical high
pressure conditions affect in the region during the summer and lead to a decrease in
the precipitation. Figures 1.2 and 1.3 present the mean annual temperature and mean
annual precititation in Pozanti for 2019. The mean annual precipitation of Pozant1 for

2019 is 686.0 mm as presented in Figure 1.3.

01 02 03 04 05 06 o7 08 09 10 11 12

Figure 1.2. Mean temperature values of the Pozanti District (Climate Data, 2019)
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Figure 1.3. Mean precipitation values of the Pozant1 District (Climate Data, 2019)



CHAPTER 2

GEOLOGY OF THE STUDY AREA

2.1. Local Geology and Stratigraphy

The study area and its vicinity are located to the east of the Ecemis Fault Zone, which
defines the boundary between Eastern and Central Taurides. At the western part of the
Ecemis Fault Zone, the Bolkardagi Unit and the deposits of the Namrun Tectonic Slice
(recrystallized limestone and dolomitic limestone of Upper Permian Karliyigintepe
Formation) outcrop. At the eastern part of the zone, the deposits of the Aladag Unit
(limestone of the Jurassic-Cretaceous Camlik Formation), Bozkir Unit (harzburgite,
dunite, pyroxenite, gabbro, and diabase dyke metamorphics of the Upper Cretaceous
Pozant1 - Karsant1 Ophiolite Nappe), and the units contained by the Ecemis Fault
Corridor Basin (conglomerate, sandstone, siltstone of the Oligocene — Lower Miocene
Cukurbag Formation and bituminous coal bearing marl, claystone, siltstone of the

Lower Miocene Burg Formation) were observed.

The Carboniferous — Upper Cretaceous Bolkardagi Units, overlain by the units of the
Carboniferous — Upper Cretaceous Namrun Tectonic Slice (Alan et al., 2004b) with a
tectonically unconformable boundary, form the base of the project area. The deposits
of the Upper Devonian — Upper Cretaceous Aladag Unit are also tectonically
overlying the units of the tectonic slice. Around the western Pozanti, Oligocene —
Lower Miocene deposits are underlain by all of these units unconformably, along the
corridor formed by Ecemis Fault Zone. Figures 2.1, 2.2 and 2.3 present the tectonic
relationship between the units at the study area, the regional geological map and

stratigraphic section of the study area and the vicinity, respectively.



TERTIARY DEPOSITS

BOZKIR ALADAG NAMRUN

SLICE

Figure 2.1. Diagram illustrating the tectonic relationship between the units, slice and tertiary deposits
at the study area and the vicinity (Alan et al., 2011)
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Figure 2.3. The stratigraphic section of the study area and the vicinity (simplified from Yetis, 1978)



2.1.1. Geology of the Study Area

The Cukurbag formation (Tomg¢) forms the base of the study area. Talus (Qym), that
has been deposited because of the dislocation of the Ecemis fault zone, was observed
extensively on the top of Cukurbag formation. Figure 2.4. shows the geological units

observed at the vicinity of the study area.
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Figure 2.4. A view of the units observed in the project area

2.1.1.1. Cukurbag formation (Tomg)

Yetis (1978) named the sandstone, claystone and conglomeratic sandstone units,
which fill the Ecemis Corridor, as Cukurbag formation. The typical cross-section of
the Cukurbag formation is around the Cukurbag Village of the Camardi district of the
Nigde Province. The units are widely observed around the Pozant1 district and the

Tekir plateau.

The major units of the Cukurbag formation are marl, claystone and conglomeratic
sandstone. At the base of the unit, brown, green and dark red colored, medium-thick
and cross-bedded, polygenic conglomerate and gravelly sandstone are observed. This
section is overlain by green-gray colored, thin-medium bedded sandstone, siltstone

and claystone units.



Cukurbag formation overlies the geological units of the Bolkardagi unit, Aladag unit,
Namrun Tectonic Slice, Kizilcadag Ophiolitic Melange and Olistostrome and Pozanti
- Karsant1 Ophiolite unconformably. The formation is transitional with the Early

Miocene Bur¢ formation.

The thickness of the Cukurbag formation is estimated to be about 300-350 m. Since
no paleontological evidence that could assign an age to the formation was available,
the age of the formation was attempted to be determined stratigraphically. According
to the stratigraphic position of the formation, the geological age of the Cukurbag
formation is attributed to the Oligocene — Early Miocene age (Alan et al., 2007).
Considering the lithological characteristics, the Cukurbag formation is indicated be

deposited in a stream environment.

The unit could be correlated with the Aktoprak formation (Demirtasli et al., 1973), the
lower levels of the Karsant1 formation (Schmidt, 1961) and the Gildirli formation

(Schmidt, 1961 as quoted by Alan et al., 2011).
2.1.1.2. Talus (Qym)

The unit, which is observed extensively on the slopes in front of the steep topographic
elevations and faults, consists of poorly sorted, poorly graded, loosely cemented
materials (MTA, 2011). The talus is mainly represented by gravelly and clayey levels.

Gravels and boulders in some places mostly originate from limestone.
2.2. Tectonics and Structural Geology

The study area and its vicinity are located to the east of the Ecemis Fault Zone. It
defines the boundary between the Eastern and Central Taurides. The Ecemis Fault
Zone which is a right-lateral strike slip fault, cuts the Eastern Taurides and leads to
the bordering of different types of rock in Central Anatolia where Upper Triassic,
Paleozoic, Mesozoic and Cenozoic units are situated in the study area. The Paleozoic
and Mesozoic Era are represented by Upper Paleozoic — Lower Mesozoic

Karliyigintepe formation and Jurassic — Cretaceous Camlik limestone, respectively,
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and these units constitute the base rock of the area. The Upper Cretaceous Pozant1 -

Karsant1 Ophiolite Nappe represents Mesozoic, which was settled by a tectonic drift.

During the Permian period, the study area was covered by a smooth sea (Paleo-tethys).
Since the beginning of the Upper Triassic, the sea became shallower and more
turbulent (i.e., due to the closure of the Paleo-tethys) and in this facies, the Paleozoic
— Upper Cretaceous siliciclastic intercalated Taurus Carbonate Platform was deposited
(Ozgiil, 1976; Yetis, 1978; Demirtasl et al., 1984; Tekeli et al., 1984). During the Late
Cretaceous, the Mesozoic Bolkar and Aladag carbonate platforms were tectonically
overlain by the ophiolitic rocks and the mélange (Yetis, 1978; Yetis and Demirkol,
1984; Lytwyn and Casey, 1995, Dilek et al., 1999 a,b; Dilek and Moores, 1990). The
Cenozoic Era starts with the Cukurbag formation, which contains terrestrial sediments
of the river facies. The grains of the formation originated from the ophiolite at the base
and from limestone towards the upper part of the formation (Jaffey and Robertson,
2005). The Cukurbag formation is overlain by the Miocene Bur¢ formation, which
consists of lacustrine sediments that have originated from limestone in a very limited

area.
2.3. Geomorphology

The Pozanti district is geologically located in the Southern Taurus which is formed in
the Alpine Himalayan Orogenic Belt. The district is located on the valleys of the
graben fields that have formed during the geological formations of the Bolkar
mountains and Aladaglar and within the area, bounded by the Ecemis and Akgatekir
faults. The district borders are located on the Bolkar mountains. The boundaries of the
district are separated from the border of Nigde with Karinca mountain (2.206 m) in
the northwest, while separated with Medetsiz tepe (3.524 m), Aksivri tepe (2.856 m)
and Akarca tepe (2.204 m) in the west, and Kesiktas tepe (2.002 m) in the south from
the Mersin Camliyayla borders.

The Bolkar mountains of the Middle Taurus lie in the southwest-northeast direction

between Mersin and Eregli, while the western ridges of the Pozanti district lie within
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this mountain. The Ecemis and Tekir grabens separate the Bolkar mountains and
Aladaglar that are settled in the Cakit valley and have caused development of the
Pozant1 and Akgatekir plateau settlements. The Korkiin river flows within the Ecemis

graben on Aladaglar (Ocal, 2015).
2.4. Hydrogeology

The most efficient surface water resources around the project area are Cakit and
Korkin rivers. These two streams supply water to the Seyhan dam reservoir and their
regimes are irregular. These streams, which have an increase in flow rate with the
melting of snow in the spring, dry up in the summer. Within the scope of the research
studies performed around the study area, springs were determined in some parts of the

region.

The formations exposed in and around the study area retain groundwater depending
on their lithological characteristics. At the same time, these units may allow

groundwater circulation along the crack systems, joint sets and faults that they contain.
2.5. Seismicity

Previous of The Hazard Map of Turkey, which was prepared in 1996, was renovated
by the AFAD Earthquake Research Department and was published in the Resmi
Gazette on March 18, 2018. The new map was published on January 1, 2019. Figure

2.5 shows the project area on the renewed map.

The map is prepared according to the peak ground acceleration (PGA) values of
Turkey for the different probabilities of exceedance levels by using probabilistic
seismic hazard analysis methods. For this project the return period was selected as 475
years, since the peak ground acceleration that is expected to exceed 10% in 50 years
is the standard design earthquake used as the ground motion level (TBDY, 2018).
According to this map, the PGA value of the study area was established as 0.186 g.
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Figure 2.5. Seismicity of the study area and its vicinity (AFAD, 2018)

The Ecemis Fault Zone is located as an active fault system in the vicinity of the project
area. The Ecemis Fault is a left lateral strike-slip fault, 600 km long and 3-20 km wide.
This fault zone is separated from the right lateral strike-slip North Anatolian Fault
Zone (KAFZ) near Refahiye. Figure 2.6 presents an Active Fault Map of the study

area and its vicinity.
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Figure 2.6. Active fault map of the Adana-Pozanti region (Emre et al., 2013)

For the study area, seismic data for earthquakes that have occurred in a 50 years’
period with a magnitude of the range of 3.5 — 9.0 within a radius of 100 km of the
project site were taken from the Earthquake Query System of Bogazi¢i University,
Kandilli Observatory and Earthquake Research Institute (KOERI), Regional
Earthquake — Tsunami Monitoring and Evaluation Centre. The distributions of these
earthquakes are shown in Figure 2.7. Table 2.1. presents a list of these earthquakes.
According to the data from KOERI, a major earthquake occurred in Hasanbeyli -
Saricam (Adana) at the date of 27.06.1998 with a magnitude of 6.3.
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Table 2.1 The list of earthquakes with a magnitude greater than 3.5 close to study area (KOERI,

2019)
No Date E()Efnt)h Magnitude | | No Date E()li’r;t)h Magnitude | | No Date I?Eﬁqt)h Magnitude
1 [2019.04.12 15.1 3.5 69 [2007.11.22 7.5 3.6 137/1999.02.12 31.0 3.9
2 |2019.02.02 14.9 4.6 70 [2007.09.25 6.8 3.6 138(1999.01.28 0.0 3.7
3 [2019.01.04 15 3.6 71 |2007.07.15 18.0 3.7 139(1999.01.15 18.0 4.5
4 12018.10.10 20.4 3.9 72 |2007.07.01 17.7 3.7 140{1999.01.14 12.0 3.5
5 ]2018.10.10 13.1 3.7 73 [2007.05.14 7.6 4.0 141{1998.12.13 1.0 4.0
6 2018.08.06 13.7 3.7 74 |2007.05.06 22.5 3.8 142|1998.12.04 14.0 4.3
7 |2017.08.28 22.0 3.7 75 |2007.02.22 21.0 4.1 143(1998.11.22 19.0 3.6
8 |2017.05.15 2.1 3.6 76 {2007.02.03 24.6 3.6 144/1998.10.03 5.0 3.9
9 [2017.02.10 5.8 3.9 77 [2006.12.24 25.3 3.8 145(1998.10.01 3.0 4.0
10{2016.09.21 5.4 3.7 78 |2006.04.06 5.0 3.7 146{1998.09.30 77.0 3.5
11|2016.07.16 5.0 3.8 79 [2006.04.06 1.0 4.0 147{1998.09.20 17.0 4.1
12 {2016.04.07 5.0 4.1 80 2006.03.08 5.0 3.6 148{1998.09.20 0.0 35
13]2016.01.04 22.6 3.9 81 [2006.03.01 5.4 3.5 149(1998.08.24 20.0 3.6
14]2015.08.23 2.2 4.0 82 [2006.01.22 6.4 4.1 150{1998.08.24 29.0 4.1
15|2015.08.07 10.9 3.5 83 [2006.01.22 15.1 3.5 151{1998.08.20 70.0 3.6
162015.08.07 5.0 36 8412005.12.12|  21.6 35 152{1998.08.12|  10.0 3.6
17]2015.07.29 20.2 5.2 85 [2005.10.28 3.7 3.5 153(1998.08.03 23.0 3.6
18]2015.02.18 21.6 3.6 86 {2005.09.30 18.0 3.5 154(1998.07.27 10.0 3.6
19]2015.01.06 5.4 3.9 87 [2005.09.02 49.2 3.5 155(1998.07.17 16.0 3.7
20(2014.12.07 5.0 36 8812005.04.05| 16.2 3.6 156|1998.07.15 8.0 4.0
21)2014.03.02 12.6 3.5 89 [2005.01.25 23.7 4.0 157(1998.07.13 9.0 3.8
22)2014.03.02 7.5 4.1 90 [2004.10.12 25.0 2hig 158(1998.07.13 12.0 3.8
23)2013.11.01 5.0 3.5 91 [2004.10.05 12.0 3.5 159{1998.07.05 81.0 3.9
2412013.07.27 20.8 3.7 92 [2004.09.28 9.0 4.2 160/1998.07.04 20.0 4.5
25)2012.12.30 10.6 3.9 93 [2004.09.06 9.0 3.5 161[1998.07.04 35.0 5.1
26)2012.09.26 10.8 3.6 94 [2004.09.04 4.0 3.5 162{1998.07.01 11.0 3.7
27)2012.09.16 17.4 3.6 95 [2004.08.18 8.0 4.5 163/1998.06.30 10.0 3.7
28)2012.09.16 18.7 4.7 96 [2004.07.06 27.0 3B 164[1998.06.29 6.0 3.9
29)2012.09.15 8.6 3.8 97 |2004.07.04 10.0 3.6 165(1998.06.28 11.0 4.1
30)2012.08.22 5.0 3.8 98 [2004.05.09 9.0 3.8 166(1998.06.28 70.0 3.9
31[2011.10.01 3.0 35 99 [2004.03.23|  10.0 35 167[1998.06.28|  86.0 35
32)2011.09.30 5.0 4.5 100)2004.02.23 24.0 3.5 168(1998.06.28 6.0 4.9
33)2011.06.29 16.3 4.5 1012003.10.09 30.0 3i5 169(1998.06.27 21.0 4.1
3412011.04.23 11.2 4.0 102|2003.09.22 27.0 3.6 170{1998.06.27 78.0 3.7
35[2010.11.22 5.0 36 103]2003.09.02 6.0 35 171{1998.06.27|  10.0 35
362010.10.26 8.0 3.9 1042003.08.12 10.0 3.7 172(1998.06.27 10.0 4.0
37)2010.08.05 2.6 4.4 105)2003.04.07 10.0 3.5 173[1998.06.27 7.0 3.5
38)2010.07.07 7.8 3.7 1062003.01.06 9.0 3.5 174(1998.06.27 8.0 4.1
39(2010.07.05 4.7 36 107]2002.12.09|  13.0 35 175(1998.06.27|  13.0 35
40)2010.03.18 5.0 3.5 108)2002.10.22 10.0 3.5 176(1998.06.27 32.0 4.2
41)2010.03.08 5.0 4.0 1092002.10.20 10.0 3.7 177(1998.06.27 18.0 6.3
4212010.01.24 2.3 3.6 1102002.10.04 2.0 3.5 178(1998.03.29 4.0 3.9
4312009.08.25 4.3 3.6 111)2002.09.30 32.0 3.6 179{1998.01.03 2.0 4.1
4412009.08.23 4.6 3.5 112)2002.09.29 6.0 3.8 180{1997.10.18 1.0 3.5
45)2009.08.23 10.0 3.6 113)2002.07.23 32.0 3.5 181{1997.09.03 10.0 3.8
46{2009.08.03 7.3 3.7 114{2002.06.27 15.0 3.7 182/1997.05.28 5.0 35
4712009.07.24 6.4 4.7 115)2002.05.25 24.0 3.5 183[1997.01.07 21.0 3.5
48)2009.05.11 5.4 3.6 1162002.04.30 10.0 4.1 184[1997.01.06 0.0 4.2
4912009.04.25 12.9 3.5 117)2002.03.29 39.0 3.8 185(1996.09.24 28.0 4.1
50(2009.04.17 5.4 35 118]2002.03.27|  10.0 3.6 186(1996.09.12 0.0 3.8
51)2009.03.22 10.2 3.6 119)2002.02.13 10.0 3.6 187[1995.10.29 5.0 4.1
5212009.01.28 2.0 3.5 120)2001.12.11 6.0 3.5 188(1995.06.22 15.0 4.0
53)2008.10.21 7.2 3.7 121)|2001.11.12 10.0 4.2 189(1995.04.25 13.0 4.2
54 12008.08.25 26.6 3.6 122{2001.10.18 19.0 4.8 190/1995.04.24 0.0 4.4
55)2008.05.26 7.3 3.5 123)2001.07.31 4.0 3.9 191{1995.04.14 21.0 3.8
56 |12008.05.25 5.6 3.6 1242001.06.20 10.0 4.0 192{1994.02.10 17.0 4.9
57]2008.03.28 8.1 3.6 125|2001.01.27 10.0 3.9 193{1994.01.03 26.0 5.0
58 [2008.03.28 6.1 35 1262000.10.13 4.0 3.7 194/1991.10.07|  33.0 4.4
5912008.03.28 7.2 3.6 127)2000.05.30 5.0 4.0 195(1990.10.17 24.0 4.2
60)2008.03.27 6.8 3.6 1282000.04.03 1.0 3.8 196(1989.10.15 10.0 3.7
61)2008.03.27 6.6 3.6 129|2000.03.08 9.0 3.9 197{1989.07.20 61.0 4.0
62[2008.02.27|  19.9 35 130/2000.03.06|  14.0 3.8 198/1985.12.21|  33.0 4.4
63)2008.01.01 5.0 4.1 1312000.03.06 84.0 3.7 199(1985.12.21 33.0 4.6
64)2007.12.24 5.4 3.8 132)1999.12.06 12.0 3.6 2001982.08.05 46.0 4.4
65)2007.12.23 4.0 4.1 133]1999.09.27 32.0 3.5 201/1982.05.20 33.0 4.0
6612007.12.19 6.6 3.6 134)1999.06.10 12.0 4.5 202/1982.04.24 59.0 4.2
67)2007.12.19 5.3 3.6 135)1999.05.05 6.0 4.0 203|1979.12.28 47.0 5.1
68)2007.12.18 8.1 3.5 1361999.02.14 0.0 3.5 204|1974.06.26 45.0 3.9
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CHAPTER 3

ENGINEERING GEOLOGICAL INVESTIGATIONS AND ENGINEERING
GEOLOGICAL CHARACTERIZATION

Engineering geological investigations, which consisted of in-situ investigations (i.e.,
surface observations and engineering geological mapping, boreholes, SPT,
inclinometers) and geotechnical laboratory tests, along with the engineering
geological characterization of the geo-material in the landslide area are specified in

this section.
3.1. Engineering Geological Mapping

Based on the surface observations and previous studies in the study area, an
engineering geological map was prepared. The boundaries of the formations
(Landslide Material (Hm), Talus (Qym) and Cukurbag formation (Tomg)), which
were observed to be present in the study area, the boundary of the sliding mass and

the locations of the boreholes were decided upon as presented in Figure 3.1.
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3.2. In-Situ Investigations
3.2.1. Boreholes

To study the area geologically and geomechanically, and to investigate the landslide
mechanism and to determine the engineering geological properties of the units and the
groundwater level, a total of 546 meters of drilling has been carried out in 31 locations.
The boreholes and in-situ tests have been performed by taking into consideration
Research Engineering Services Technical Specification (2005) prepared by General
Directorate of Highways. The soil and rock (core) samples were recovered and were
kept in core boxes. In order to determine the groundwater level, the circulation water
in the boreholes has been poured with a “bailer” bucket at the end of the shift, and the
next day, the water level in the wells has been measured and the depth of groundwater

has been recorded.

Table 3.1 presents a summary of the boreholes locations and coordinates. The
borehole logs and the photographs of the core boxes are presented in Appendix A and

B, respectively.
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Table 3.1. A summary of the boreholes

Coordinates (TM36 - ED50) Depth | Ground Water
Borehole ID (m) Level
X (North) Y (East) Elevation (m) (m)
CPS-01 4135 442 394 692 1183.16 4.95 Not observed
CPS-02 4 135 295 394 589 1179.76 4.95 -
CPS-03 4135 476 394 728 1178.60 4.88 -
CPS-04i (*) | 4 135509 394 714 1187.97 42.00 -
CPS-051 4 135 485 394 807 1176.99 45.00 -
CPS-06 4135512 394 763 1174.68 5.15 Not observed
CPS-071 4 135 586 394 689 1197.17 48.00 -
CPS-08 4 135 546 394 830 1169.22 4.95 -
CPS-09i 4 135 590 394 774 1180.29 36.00 -
CPS-10i 4135571 394 807 1168.63 30.00 -
CPS-11i 4135 542 394 858 1174.68 42.00 -
CPS-12i 4 135 654 394 766 1179.25 42.00 4.50
CPS-13 4 135 605 394 875 1162.48 4.95 -
CPS-13A 4135612 394 844 1164.27 4.95 Not observed
CPS-141 4135614 394 911 1164.32 39.00 -
CPS-15i 4 135 656 394 833 1170.51 30.00 -
CPS-16i 4 135 659 394 875 1159.65 24.00 9.25
CPS-17 4 135 651 394 910 1157.74 4.95 -
CPS-18 4 135 709 394 922 1154.87 4.95 Not observed
CPS-19 4 135 741 394 998 1147.39 4.95 -
CPS-20 4 135 743 394 956 1150.67 4.93 Not observed
CPS-21i 4135 714 395 002 1148.49 24.00 -
CPS-22i 4 135 767 394 940 1155.50 30.00 -
CPS-23 4135774 394 994 1147.37 20.00 9.20
CPS-24 4135812 395 095 1137.90 4.95 -
CPS-25 4 135 805 395 036 1142.38 10.00 Not observed
CPS-26 4 135 835 395 079 1137.93 4.78 Not observed
CPS-27 4 135 843 395 140 1134.14 4.95 -
CPS-28 4 135 863 395 119 1134.20 4.95 Not observed
CPS-29 4135 948 395 258 1121.61 4.95 -
CPS-30 4 135 890 395 155 1130.33 4.95 Not observed

(*) "i" means the inclinometer measurements are taken from the borehole.

3.2.2. In-Situ Tests

In - situ experiments, performed within the scope of the project studies, are explained
in this section. In this context, standard penetration (SPT) and inclinometer

measurements were performed in the boreholes.
3.2.2.1. Standard Penetration Test (SPT)

In order to determine the geotechnical properties, such as the strength and the density

of the soil units and the weathered upper levels of the rock units observed in the study
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area, Standard Penetration Tests (SPT) have been performed according to ASTM
standards (D1586-11) and General Directorate of Highways, Research Engineering
Services Technical Specification (2005). A summary of the SPT results along with the

detailed records of the SPT results are given in Appendix C.
3.2.2.2. Inclinometer Measurements

Special pipes with a total length of 432 m have been placed in 12 boreholes in order
to perform inclinometer measurements. The readings have been carried out by means
of a digital probe, installed through these special pipes and the data obtained has been
converted into graphics on the computer. The graphical results are presented in

Appendix D.
3.3. Laboratory Tests

In order to determine the classification and engineering properties of the soil units and
the completely weathered rock units obtained from the boreholes, the following

laboratory tests have been performed:

- Natural water content (ASTM, D2216-19)

- Atterberg limits (Liquid Limit, Plastic Limit and Plasticity Index) (ASTM,
D4318-17)

- Sieve analyses (ASTM, D6913M-17)

- Unified Soil Classification (USCS)

In addition, on the rock core samples recovered from boreholes for determination of
the physical and mechanical properties of the rock units, the following rock mechanics

laboratory tests have been performed:

Uniaxial Compressive Strength (UCS) (ASTM, D2938-95(2002))
Modulus of Elasticity determination (ASTM, D3148-02)
Poisson’s ratio (ASTM, D7012-13)

Unit weight (ASTM, D7263-09(2018))

The results of the laboratory tests are presented in Appendix E.
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3.4. Characteristics of the Landslide

Engineering geological characterization studies were performed to assess the slope
stability problems that were observed along the Tarsus - Pozanti Motorway where, the
presence of a mass movement has been determined by the mobilization of Talus
(Qym) and artificial fill material (Yd). In this context, for the determination of the
landslide mechanism and causes, sliding plane geometry of the sliding mass, the

results of the geological and geotechnical investigation studies are summarized below.

Figure 3.1 presents an engineering geological map of the landslide. The crown of the
landslide mass is located at the left side of the road in the direction of kilometer
increase, within approximately 300 meters from the road axis. It has been mobilized
in the E direction from the crown that has formed on the slope at an elevation of
+1200.00. The maximum width of the sliding mass is measured to be 500 meters at
the toe of the landslide.

In accordance with the borehole and inclinometer measurements, the location of the
sliding plane was determined to be in Talus (Qym). In study area, the landslide
material is observed as clayey gravel with sand (GM), sandy clay with gravel (CL)
and mostly limestone originated blocks. The characteristics of the landslide material
refer to the material type of debris. In addition, the mechanism of the landslide has a
major and single non-circular failure surface. Thus, the type of movement could be

classified as “Debris Slide”, with respect to the classification of Varnes (1978).

Km: 21 + 200 - 21 + 730 section of the project site consists of artificial fill material
(Yd), Talus (Qym) and Cukurbag formation (Tomg¢). The sliding mass of the project
route in the range of Km: 21 + 200 - 21 + 730, which consists of the sandstone,
conglomerate, claystone and siltstone units of the Cukurbag formation (Tomg) and
Talus (Qym), has been developed as a result of the topographic, geomechanical,

atmospheric, tectonic, heavy traffic load, surface and groundwater conditions.

As a result of the initiation of mass movement, tension cracks have formed along the

road and some deformations in the form of settlement and undulations along the
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roadside have occurred, which have adversely affected the flow of traffic on the road.
In the study area, it has been determined that some of the drainage ditches on the
roadside have been unusable due to damage resulting from the mass movement. In
addition, it has been established that due to the lack of drainage (i.e., uncontrolled
surface water penetration), the surface waters interacted with the landslide mass, that
led to a decrease in the effective stress and hence, increased the chances of slope
failure. In the dwellings that are situated in the close vicinity of the study area,
especially those that are located at the boundary of the moving mass, cracks and
fractures have been observed on the walls and backyards of the houses along with

within the retaining walls on the roadside (Figures 3.2 and 3.3).

Figure 3.2. Deformations on the road structures along the mass movement
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Figure 3.3. Cracks on the walls of an house that is situated along the mass movement

3.5. Engineering Geological Characterization

A total of 31 boreholes with a total length of 546 m have been drilled in the landslide
area. Inclinometers have been installed in 12 of the boreholes, of which 10 were
situated in the sliding mass and 2 were outside of the landslide area (CPS-21i, and
CPS-22i). The results of the inclinometer measurements are summarized in Table 3.2
and given in detail at Appendix C. According to the inclinometer readings, the
displacement of the sliding mass varies from 2.06 mm to 15.49 mm. The depth of the
landslide material is in between the range of 5.30 m to 32.80 m. The maximum
velocity of the landslide is observed at Borehole CPS-09i to be 0.14 mm/day.
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Table 3.2. The summary of inclinometer readings

i Sliding Mass
Borehole | Inclinometer
Borehole Duration of . .
Depth Depth i i Displacement | Depth | Velocity
ID Starting Date | Ending Date | Measurement
(m) (m) (mm) (m)  |(mm/day)
(day)
CPS-04i 42.00 42.00 5/30/2016 9/16/2016 109 9.66 22.20 0.09
CPS-05i 45.00 45.00 6/8/2016 9/17/2016 101 2.46 32.80 0.02
CPS-07i 48.00 48.00 5/30/2016 9/16/2016 109 10.36 27.80 0.10
CPS-09i 36.00 36.00 5/29/2016 9/16/2016 110 15.49 16.25 0.14
CPS-10i 30.00 30.00 5/22/2016 9/16/2016 117 9.62 11.30 0.08
CPS-11i 42.00 42.00 6/1/2016 9/16/2016 107 6.08 26.75 0.06
CPS-12i 42.00 42.00 5/24/2016 9/16/2016 115 10.20 7.30 0.09
CPS-14i 39.00 39.00 6/5/2016 9/16/2016 103 5.94 5.30 0.06
CPS-15i 30.00 30.00 5/22/2016 9/16/2016 117 3.46 6.30 0.03
CPS-16i 24.00 24.00 5/18/2016 9/16/2016 121 2.06 7.80 0.02
CPS-21i 24.00 24.00 6/5/2016 9/17/2016 104 - - -
CPS-22i 30.00 30.00 5/18/2016 9/16/2016 121

3.5.1. Engineering Geological Description of the Units

For the determination of the physical and mechanical properties of the units and for
specifying the geotechnical parameters, in-situ and laboratory tests have been
performed. The engineering geological description of the Talus (Qym), Artificial Fill

(Yd) and Cukurbag Formation (Tomg¢) are summarized in this section.
3.5.1.1. Artificial Fill (Yd)

The artificial fill (Yd), which varies in thickness from 0.15 to 10.40 m in the landslide
area, generally constitutes the main body of the motorway and the fill area on the side
of the road. This unit generally consists of topsoil, tree roots, road asphalt fill and
sandy clayey gravel and sandy gravelly clay levels. The sandy clayey gravel portion
consists of gray to dark gray colored, wet, fine to coarse grained, angular to semi-
angular, fine and fine to coarse sands originated from mostly limestone and
occasionally other rocks. The sandy gravelly clay portion consists of brown to grayish
brown colored, stiff, moist, medium to highly plastic clays with fine to coarse grained,
angular to semi-angular, fine to coarse grained sands and gravels. Traces of rubbles -
blocks of limestone origin up to a maximum thickness of 30 cm have been identified

within the unit.
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The results of the laboratory tests that have been performed on the disturbed samples
obtained by Standard Penetration Tests (SPT) on the artificial fill (Yd) levels are as

follows:

SPT (N) 8 <SPT (N) <35

Water content (Whn) 4.50% <Wn<17.70 %

Liquid limit (LL) NP

Plasticity index (PI) NP

Sieve analysis (+4) 36.00 % <+ 4 <70.00 %

Sieve analysis (-200) % 9.20 <—200 <% 30.10

Soil classification (USCS) ML, GM, GW - GM, GP - GM

The artificial Fill (Yd) unit is permeable depending on the amount of granular material

it contains.
3.5.1.2. Talus (Qym)

In the study area, Talus (Qym), which has a thickness ranging between 1.95 and 27.40
meters in the boreholes, is mainly represented by gravelly and clayey levels. The sandy
clayey gravel portion consists of various colored (gray, dark gray, cream or beige),
dense, wet, fine to coarse grained, angular to semi-angular, generally limestone,
locally brecciated limestone pebbles and fine to coarse grained sands. 5 to 10% of the
unit consists of large limestone blocks with a maximum length of 150 cm. The sandy
gravelly clay portion consists of reddish to dark, occasionally light brown colored,
moist, medium to high plastic clays with angular to semi-angular, hard to fragile
pebbles and fine to coarse grained sands. There are coarse grained recrystallized
limestone pebbles with a dimension of up to 10x10 cm. In addition, transported large

limestone blocks have been identified in the boreholes.
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The results of the laboratory tests that have been performed on the disturbed samples

obtained by Standard Penetration Tests (SPT) on the talus (Qym) levels are as follows:

SPT (N) 8 < SPT (N) <35 10 < SPT (N) < 60

Water content (Whn) % 2.00 < Wn <% 40.90

Liquid limit (LL) % 25 <LL <% 70

Plasticity index (PI) % 6 <PI<40

Sieve analysis (+4) % 3.20 <+4 < % 69.60

Sieve analysis (-200) % 6.60 <-200 < % 89.10

Soil classification (USCS) CL, CL/CH, GC, GM, GP - GM, GW —
GM

Talus (Qym) holds groundwater due to the granular material it contains and is

permeable in terms.
3.5.1.3. Cukurbag Formation (Tomcg)

Cukurbag formation (Tomg), which forms the bedrock in the study area, is observed
in varying thicknesses between 3.55 to 17.70 meters in the boreholes and is generally
represented by conglomerate, sandstone, sandstone-siltstone alternation and
claystone-sandstone alternation units. Conglomerates are gray to beige to dark gray
colored, moderately hard (partly friable), moderately weak (partly very weak),
moderately weathered (partly very weathered), moderately dense to not cemented. It
contains fine to medium grained, semi-rounded to semi-angular pebbles of various
origin in the carbonate clay / silt matrix. Siltstones are greenish to light brown colored,
moderately weak and moderately weathered. Sandstones in the sandstone-siltstone
alternation are greenish light brown to dark gray colored, moderately weak, slightly
to moderately weathered, fine to coarse grained, with carbonate / silt matrix. Siltstones
are greenish light brown to dark gray colored, weak to medium strong, low to medium

weathered. Claystone alternations are gray to dark gray to occasionally yellowish light
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brown colored, moderately weak, slightly weathered. Sandstones in the claystone-
sandstone are gray to light gray colored, medium strong to weak, slightly weathered,

fine to coarse grained, moderately cemented with a carbonate matrix.

The Total Core Recovery (TCR), Rock Quality Designation (RQD) results and the
laboratory test results obtained from the drilling operations on the Cukurbag formation

(Tomc) are presented below:

Total Core Recovery (TCR) % 65 <TCR <% 100

Rock Quality Designation (RQD) % 0<RQD <% 70

Pressuremeter limit pressure (Pin) 43.00 kgf/cm? < Pin < 47.00 kgf/cm?
Pressuremeter modulus (Ep) 220 MPa < Ep <4049 MPa

Uniaxial compressive strength (Qu) 5.00 MPa < qu < 28.00 MPa

Unit weight (y) 23.54 KN/m® <y < 24.52 KN/m®
Elasticity modulus (Ei) 1.20 GPa < Ei <7.30 GPa

The units observed in the study area hold groundwater according to their lithological
and structural characteristics. The permeability degree of the sandstone and
conglomerate levels of the Cukurbag formation (Tomg¢) area are permeable to low
permeable, and claystone and siltstone levels are non-permeable. On the other hand,
the rocks belonging to this unit allow groundwater circulation due to their

discontinuous nature.
3.5.2. Determination of the Geotechnical Parameters
3.5.2.1. Empirical Approaches for Effective Parameters

The geotechnical parameters of the Landslide Material (Hm) and Talus (Qym) were
determined based on empirical approaches. The geomaterials that these units
constitute were generally classified as CL and GM, and the parameters were

determined by considering clayey levels in order to stay on the safe side.
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Unit Weight (y)

For determination of the unit weight of the sandy gravelly, medium to high plastic,
firm to stiff clay (CL) portion of Talus (Qym) and Landslide Material (Hm), Table 3.3
was used (Das et al., 2015). According to Table 3.3 the unit weight of these materials

could be accepted as:

y - 18 kN/m3

Table 3.3. Typical values for bulk and saturated unit weights (Das, et al., 2015)

Bulk unit weight Saturated unit weight
(kN/m’) (kN/m?)
Loose Dense Loose Dense
Granular soils | Gravel 16.0 18.0 20.0 21.0
Well graded sand and gravel |19.0 21.0 21.5 23.0
Coarse or medium sand 16.5 18.5 20.0 21.5
Well graded sand 18.0 21.0 20.5 22.5
Fine or silty sand 17.0 19.0 20.0 21.5
Rock fill 15.0 17.5 19.5 21.0
Brick hardcore 13.0 17:5 16.5 19.0
Slag fill 12.0 15.0 18.0 20.0
Ash fill 6.5 10.0 13.0 15.0
Cohesive soils | Peat (high variability) 12.0 12.0
Organic clay 15.0 15.0
Soft clay 17.0 17.0
Firm clay 18.0 18.0
Stiff clay 19.0 19.0
Hard clay 20.0 20.0
Stiff or hard glacial clay 21.0 21.0

Long term (effective) shear strength parameters

Effective internal friction angle:

For the determination of the effective internal friction angle of the clayey materials of

the Talus unit (Qym), various relations were used.
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The suggested range of effective internal friction angle for soils and rocks according
to the Australian Standards (AS 4678-2002) is presented in Table 3.4. According to
these standards, the effective internal friction angle ranges from 17° to 32°.

Table 3.4. Effective internal friction angle for some soils and rocks as suggested by AS 4678-2002

Material #(°)
Soils | Soft and firm clay of medium to high plasticity, silty clays, loose variable 17-25
clayey fills, loose sandy silts (use ¢/ =0-5 kPa)
Stiff sandy clays, gravelly clays, compacted clayey sands and sandy silts, 26-32
compacted clay fill (use ¢/ =0-10 kPa)
Gravelly sands, compacted sands, controlled crushed sandstone and gravel 32-37
fills, dense well graded sands (use ¢’ = 0-5 kPa)
Weak weathered rock, controlled fills of roadbase, gravelly and recycled 36-43
concrete (use ¢’ =0-25 kPa)
Rocks | Chalk 35
Weathered granite 33
Fresh basalt 37
Weak sandstone 42
Weak siltstone 35
Weak mudstone 28

According to Sorenson and Okkels (2013), there is a relation between the plasticity
index of the normally consolidated clay materials and the effective internal friction

angle (Figure 3.4) and this relation is formulated as:

¢’peak =43 — 10logPI (6.1)

where
¢’peak : peak effective internal friction angle, and
Pl : plasticity index.

The mean PI of the talus material is 26.35 from the laboratory test results. After the

calculation was performed, the peak internal friction angle was found as:

¢’ peak= 28.79°.

30



45

o) O Testdata(N.C.)

Lower Bound

> 20 I
/ng/
3 =
9.7 2o,
10 | 233 points (Sorensen and Okkels 2013) 4
Data from Kenney (1959), Brooker arnjd
5 | Ireland (1965), Bjerrum and Simons (1960),
[ | and Terzaghi et al. (1996)
oF 7
1 10 100 1000

Plasticity index

Figure 3.4. Peak effective internal friction angle versus PI for normally consolidated clays (After
Sorenson and Okkels, 2013)

Also a correlation between ¢’ and PI was suggested by Bowles (1988) based on data
from several resources for normally consolidated clays (Figure 3.5). From the curve
for undisturbed clays on the graph, the effective internal friction angle was determined

to be:

¢"=28°
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Figure 3.5. Correlation between peak and residual effective internal friction angles and plasticity
index PI for normally consolidated clays (Bowles,1988)

As a result, for the Talus (Qym), the effective internal friction angle was determined
as:
¢’=28°

For the Landslide Material (Hm), the peak shear strength parameters should not be
used. Because of the failure has already occurred, the material is in residual state.

Therefore, the residual shear strength parameters should be determined.

As mentioned above, Bowles (1988) also suggested a correlation between ¢’ and PI
for the residual clays. From Figure 3.5, the residual effective internal friction angle is
determined as:

¢’res:10°

In addition, Holtz and Kovacs (1981) have documented the variation of residual and
peak effective internal friction angles for normally consolidated clays based on the Pl
of these materials as presented in Figure 3.6. In accordance with the graph, the residual

effective internal friction angle is determined as:

¢’res:19.5°

32



45 I I
t O Kenney (1959)
© Bjerrum and Simons (1960)

A ladd etal. (1977)
! !

|

Average ¢ (Bjerrum and Simons 1960)

¢'pcak at (0"1/0"3),““0!' ¢lres

° °

~——

5 Clayey shales —\ °
{ I ‘ Range for natural soils
0 10 20 30 40 50 60 70 80 90 100

Plasticity index

Figure 3.6. Variation of peak and residual effective internal friction angles with plasticity index for
normally consolidated clays (Holtz and Kovacs, 1981)

Figure 3.7 presents the study of Kenney (1967) as quoted by Tiwari and Mariu (2000)
that presents residual internal friction angle vs. liquid limit. The study represents the
results of testing undisturbed soil samples that were recovered from the sliding
surfaces of five different landslide areas in Japan to determine the residual shear
strength parameters of these materials. The residual internal friction of the Landslide

Material (Hm) was determined from Figure 3.7 as:

Ores=16.5° (Average LL = 53.56 from the laboratory test results)
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Figure 3.7. Relationship between residual internal friction angle and liquid limit (Kenney, 1967 as
quoted by Tiwari and Mariu, 2000)

Stark and Eid (1994) developed a correlation of residual friction angle with liquid
limit, clay-size fraction and effective normal stress (Figure 3.8). Assuming that the
maximum effective normal stress for the Landslide Material (Hm) is approximately
600 kPa (i.e., since the maximum depth of the sliding mass is 32.80 m and the unit
weight of the soil is 18 kN/m3, this leads to a normal stress of approximately 600 kPa).
The approximate clay fraction of the soil is 43.44%. From Figure 3.8, the residual

internal friction angle was determined as:

(|)res:13°
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Figure 3.8. Secant residual internal friction angle relationship with liquid limit, clay-size fraction and
effective normal stress (Stark and Eid, 1994)

As a result, the mean residual internal friction angle for the Landslide Material (Hm)

from the four different assessments presented above is given as:
0’=14.75° = 15°

Effective cohesion value:

To determine the cohesion value of the Talus (Qym), different tables from different

studies were used.

From Australian Standards (AS 4678-2002), for the mentioned range of the effective
internal friction angle in Table 3.4, the effective cohesion of the material should be in
the range of 0 to 10 kPa.

In addition, Table 3.5 presents soil properties suggested by the National Engineering
Handbook of the United States Department of Agriculture (USDA) for undrained and
drained conditions. For clays, the drained strength parameters are important for long-
term conditions. Therefore, effective cohesion of the soil in study area should be in
the range of 0 to 4.75 kPa (0 — 100 Ibf/ft?).
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Table 3.5. Estimated soil properties (USDA, 2007)

. Undrained shear strength Drained shear strength

Moist unit Saturated properties properties
Soil typeV weight unit weight

) (Ib/ft*) Cohesion Angle of internal Cohesion Angle of internal

(wret) friction, ¢ (Ib/ft*) friction, ¢

Loose sand 95-125 120-130 0 28 0 28
Medium dense sand  110-130 125-135 0 32 0 32
Dense sand 110-140 130-140 0 38 0 38
Very soft clay 85-100 85-100 0-250 0 0 See note 2
Soft clay 100-120 100-120 250-500 0 0 See note 2
Medium clay 110-125 110-125 500-1,000 0 0 See note 2
Stiff clay 115-130 115-130 1,000-2,000 0 50-100 See note 2
Very stiff clay 120-140 120-140 2,000-4,000 0 100 See note 2
Hard clay >130 >130 >4,000 0 100 See note 2

As aresult, ¢’ of the Talus is determined as 5 kPa.

In the article of Zydron and Zawisza (2011), the shear strength investigations of soils
in various landslide areas have been performed. For some of the test soils, the residual
cohesion values have been obtained as non-zero, but did not exceed 10 kPa. Carrubba
and Fabbro (2008), Gulla et al. (2004) and Wen et al. (2007) have been also agcuired
non-zero residual cohesion values for soils of slide zones. According to Lupini et al.
(1981), the residual cohesion values that have been provided from ring shear tests on
natural soil samples, vary in between 0 and 8 kPa that is unrelated to other soil

properties.

On the other hand, for the Landslide Material (Hm), the residual effective cohesion
should be taken as 0, because of the presence of a pre-existing shear surface resulting
from the movement of the soil mass. The bonding between the particles have been
removed because of the movement and the clay particles have oriented parallel to the
direction of the shear. The residual internal friction angle controls the frictional

resistance. Stark and Eid (1994) recommended that the effective cohesion should be
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selected as 0 for the first-time sliding situations. According to Smoltczyk (2002), the
residual shear strength has been defined by residual internal friction angle, solely. Also
this situation has been defined by Atikson (1993) as the cohesion in the state of
previously sheared is zero. In addition, Skepmton (1964), Bishop (1971) and Kimura
et al. (2014) have suggested the residual internal friction angle differs with respect to
the soil properties and magnitude of normal stress that provided by cohesion value is

equal to 0.

The selected long term shear strength parameters for the Talus (Qym) and Landslide

Material (Hm) to perform stability analysis are summarized in Table 3.6.

Table 3.6. The long term shear strength parameters that used for the stability analysis

Long Term Shear Determined | Paramter
Strength Reference value of |that used for
Parameters parameter analysis
AS 4678-2002 17° - 32°
¢' for Talus (Qym)|Sorenson and Okkels (2003) 29.79° 28°
Bowles (1988) 28°
Bowles (1988) 10°
¢' for Landslide |Holtz and Kovacs (1981) 19.5° 150
Material (Hm) |Tiwari and Mariu (2000) 16.5°
Stark and Eid (1994) 13°
. AS 4678-2002 20° - 30°
¢’ for Talus (Qym) USDA (2007) 310 5 kPa
Zydron and Zawisza (2011) | 0- 10 kPa
Carrubba and Fabbro (2008)
Gulla et al. (2004) # 0 kPa
Wen et al. (2007)
. . Lupini et al. (1981) 0 - 8 kPa
¢ for Landslide e nd Eid (1994) 0 kPa
Material (Hm)
Smoltczyk (2002)
Atikson (1993)
Skepmton (1964) 0 kPa
Bishop (1971)
Kimura et al. (2014)
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3.5.2.2. Empirical Approaches for Rock Mass Parameters

To estimate the shear strength parameters (¢ — ¢) of the Cukurbag formation (Tomg),
some published results of rock mass shear strength were used. Hoek and Bray (1977)
suggested a relationship between internal friction angle and cohesion with respect to
the geological conditions of the rock mass (Figure 3.9). The points on the figure refer
the back calculated shear strength parameters at failure of various locations with local

geological conditions.

According to the given figure, the Cukurbag formation (Tomg) that consists of
conglomerate-sandstone and claystone-siltstone units in the study area has similar
characteristics with the given shear strength parameters shown at points 16 and 19.
The formation consists of soft rock with undisturbed hard rock. The clay content is
appreciable at the claystone-siltstone level, though the conglomerate-sandstone levels
are partly unjointed and the clay content is low at these levels. Considering all these
characteristics of the rock mass, it should be located within the area marked on the

graph. The shear strength parameters of rock mass at the study area are suggested as:
¢ =100 — 200 kPa

¢ = 20° — 30°
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Friction angle, ¢ (degrees)
Point Material Location Slope height Reference
mnber {m)
1 Disturbed slates and Knob Lake, Canada — Coates et al. (1965)
quartzite’s
2 Soil Any location —_ Whitman and Bailey
(1967)
3 Jointed porphyry Rio Tinto, Spain 50-110 Hoek (1970)
4 Ore body hangi Grangesberg, S 60-240 Hoek (1974)
wall in granite rocks
5 Rock slopes with Any location 300 Ross—Brown (1973)
slope angles of
50-60°
[ Bedding planes in Somerset, England &0 Roberts and Hoek
limestone (1972)
7 London clay, stiff England — Skempton and
Hutchinson (1969)
8 Gravelly alluvium Pima, Arizona — Hamel (1970)
9 Faulted rhyolite Ruth, Nevada — Hamel (1971a)
10 Sedimentary series Pittsburgh, Pennsylvania —_ Hamel (1971b)
11 Kaolinized granite Cornwall, England 75 Ley (1972)
12 Clay shale Fort Peck Dam, Montana —_ Middlebrook (1942)
13 Clay shale Gardiner Dam, Canada — Fleming et al. (1970)
14 Chalk Chalk Cliffs, England 15 Hutchinson (1970)
15 Bentonite/clay Oahe Dam, South Dakota — Fleming et al. (1970)
16 Clay Garrison Dam, North Dakota —— Fleming et al. (1970)
17 Weathered granites Hong Kong 13-30 Hoek and Richards
(1974)
18 Weathered volcanics Hong Kong 30-100 Hoek and Richards
(1974)
19 Sandstone, silistone Alberta, Canada 240 Wyllie and Munn
(1979)
20 Argillite Yukon, Canada 100 Wyllie (project files)

Figure 3.9. Relationship between friction angle and cohesive strength mobilized at failure for slopes

analyzed in the table given below the figure (Hoek and Bray, 1977)
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3.6. Rock Mass Classification

The rock mass classification methods utilized were the Rock Mass Rating (RMR) and
the Geological Strength Index (GSI).

3.6.1. Rock Mass Rating (RMR)

For the Cukurbag formation (Tomg), the RMR Classification of Bieniawski (1989)
was performed (Table 3.6) and the total RMR value was calculated. The given ratings

of each parameter are summarized in Table 3.8.

From results of the UCS tests applied to the core samples, the strength of the intact
rock has been in the range of 2 to 35 MPa and the mean result was calculated to be
15.7 MPa. As indicated in Table 3.7, the rating of strength of intact rock material was

determined to be 2.

From the field observations, the RQD value has been estimated as 50%. Hence the
RQD is in the range of 25% - 75%, and the rating was evaluated to be 10.

Since the mean discontinuity spacing was determined to be 200 mm, the rating of this

parameter was assigned a value of 8.

During field studies, water discharges at various locations in the landslide area have
been observed and the unit appeared to be wet at certain locations at the ground
surface. Therefore, the general condition of groundwater has been assigned wet

condition and a rating of 7 has been given for the groundwater condition.

Considering the field observations, there were many bedding plane surfaces, which is
the major discontinuity of the rock mass. Hence, the persistence of the discontinuity
parameter was selected with respect to the bedding plane, which has a length of > 20
m, and the rating of this parameter should be selected as 0. Since the apertures of the
discontinuities were in between 1 — 5 mm, a rating of 1 was used for this parameter.
The roughness of the discontinuity surfaces has been determined to range in between
rough to slightly rough. As a result of this, the rating of the roughness parameter was

assigned a value of 4. Since the infilling material was soft gouge, a rating of 2 was
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assigned for the infilling parameter. Finally, since the rock mass has been observed to
be slightly to moderately weathered in the study area, the rating of this parameter was

selected as 4.

When all these parameters have been evaluated together, the RMR value was

determined as 40 for this rock mass.
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Table 3.7. Rock Mass Rating (Bieniawski, 1989) for the Cukurbag formation (Tomg)

A. CLASSIFICATION PARAMETERS AND THEIR RATINGS

Parameler Range of values
Paint-laad Far this low range -
Sirenglh . >10 MPa 4-10MPa 2-4MPa 1-2MPa |uriaxial compressive
ul‘g sirenglh index tesl is prelerr:dr
1 | intact reck |Uniaxial comp. 250 MP: 100 - 250 MP. 0-100 MP. 25 - 50 WP, 5-25 11-5| <1
malerial _|zirengih >250 Pa 00 - 250 MPa 50-100 MPa N wPa | MPa | Mps
Rating 15 12 7 4 2 1 ]
Dril core Oualty ROD 90% - 100% 75% -90% 50% - 75% 25% - 50% < 25%
2 Rating 20 17 13 -] 3
Spacing ol discanlinuilies »2m 06-2.m 200 - 600 mm €40 - 200 mm «< B0 mm
3 Rating 20 15 10 8 5
Very reugh sudaces Slﬁhlly rough Sightly rough |Slickensded surfaces | Scil gouge »5 mm
Nat continucus zurlaces surfaces ar thick
Cardition ef ities |No i Si jon<1mm |Separalion <1 mm  |Gouge < 5 mm thick or
s (See Unweathered wall Sli?hlly weathered Hiqﬂy wealhered or Sepamalion> 5 mm
ra walls wals |Separation 1-5mm  |Cantinucus
Canlinuaus
Rating 0 25 20 10 []
Indlaw per 10m . .
el fength (Um) Nane <10 10-25 25-125 =125
Graurd [[Jainl waler press)’ . £
5 | waler |[Major principal o) 0 <01 0.1.-02 0.2-05 »05
IGeneral condlians Campletely dry Damp Wel Dripping Flawing
Raling 15 10 7 4 ¢
|B. RATING ADJUSTMENT FOR DISCONTINUITY ORIENTATIONS {See F)
|Strike and dip orienlaticas Very lavourable Favouratle Fair Unfavaurable Very Unlavourable
Tunnels & mines ] -2 -5 -10 -12
Rating= Foundations o -2 -7 -15 -25
Skpes ] -5 -25 -50
C.ROCK MASS CLASSES DETERMINED FROM TOTAL RATINGS
|Rating 100 « B1 a0 «- 61 B0 « 41 40 ¢~ 21 <21
Clazz number 1 L] ] v v
Descripion Very gaed rack Goad rock Fair reck Poar rock Very poar rock
|C. MEANING OF ROCK CLASSES
Class number 1 L m v v
Average =tand-up ime 20 yrs for 15 mspan | 1 year for 10 mspan | 1 week for 5 mspan | 10 hrs for 2.5 m =pan | 30 min for 1 m =pan
Cohesion af rack mass (kPa) = 400 00 - 400 200 - 300 100 - 200 <100
|Friclion angle of rack mass= (deg) 45 35-45 25-35 15-25 <15
IE. GUIDELINES FOR CLASSIFICATION OF DISCONTINUITY conditions
Dizcontinuily length |perzstence) <1lm 1-3m 3-10m 10-20m »20m
Raling ] 4 2 1 a
Separalion (aperture) Nane < 0.1 mm 0.1-1.0mm 1-5mm = 5mm
Ralirg 6 4 1 0
Roughness Very rough Raugh Slighily raugh Smaolh Slickersded
Raling 6 5 3 1 0
Infilling {gauge) Nane Hard filing < Smm | Hard filling > Smm Saft filling < 5mm Solt lillng » 5 mm
Raling G 4 2 2 L]
‘Weathenng Unwealhered Sightly weathered f.|mcrul:l:'f Highly hered Decomposed
Ralirgs 6 5 "=-‘-f;=' 1 0
|F. EFFECT OF DISCONTINUITY STRIKE AND DIP ORIENTATION IN TUNNELLING**
Sirke perperdicular to lunnel axis Slrike parallel ta tunrel axis
Diive with dip - Dip 45 - 90° Diive with dip - Dip 20 - 45° Dip 45 - ¢0° Dip 20 - 45°
Very favourable Favourable Very unfavaurable Fair
Drive againsl dip - Dip 45-90* Drive againsl dip - Dip 20-45* Dip 0-20 - Irrespeclive ol sirke®
Fair Unfavourable Far
* Same condilions are muluall lusive . Far gle, it inliling is presenl, the rough al lhe sudace wil be hadowed by the inll ol

Ihe gouge. In such cazes use A4 directly.
** Modified afler Wickham et al {1972).
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Table 3.8. The assigned ratings of the parameters of the RMR System for the Cukurag formation

(Tomg)
Field .
Parameter Observation Range of Value | Rating
Strength of |rPtact rock 15.7 MPa 1-50 MPa )
material
RQD 50% 25% - 75% 10
Spacing of discontinuities 200 mm 60 mm - 600 mm 8
Groundwater Wet 7
. DlscontIQU|ty length >20m 0
S (Persistence)
§ Separation (Aperture) 1-5mm 1
8
%‘ Roughness Rough - Slightly rough 4
c
IS - -
§ Infilling (Gauge) Soft filling < 5 mm 2
2
Weathering Slightly - Moderately weathered 4
TOTAL : 4045

According to the total rating, the rock mass has been classified as “poor rock” and the
cohesion and internal friction angle values for this rock mass is in between the range
of 100 — 200 kPa and 15° — 25°, respectively.

3.6.2. Geological Strength Index (GSI)

The GSI table proposed by Hoek et al. (2013) was applied to the rock mass that was
observed at study area and vicinity. The RQD of the rock mass has been estimated as
50% in the field. For this version of the GSI, the joint conditions, proposed by
Bieniawski (1979) were used and since the total rating for the joint conditions was
determined to be 11, the GSI was approximately determined to be 41 for this rock

mass unit (Figure 3.10).

43



GEOLOGICAL STRENGTH INDEX (GSI)
FOR JOINTED BLOCKY ROCK MASSES

From the lithology, structure and observed
discontinuity surface conditions, estimate the
average GS| based on the descriptions in
the row and column headings. Alternatively,
from logged RQD values and Joint Condition
ratings (from Bieniawski, 1989), estimate
GSI = 1.5 JCondg,+ RQD/2 based on the
scales attached to the chart axes.

For intact or massive rock with GSI > 75,
check for brittle spalling potential. For
sparsely jointed rock with GSI > 75, failure

will be controlled by structurally defined blocks
or wedges. The Hoek-Brown criterion should
not be used for either of these conditions.

This chart applies to tunnels of about 10 m
span and slopes < 20 m high. For larger
cavemns and slopes consider reducing GSI
to account for decreasing block interlocking.

STRUCTURE

BLOCKY - well interlocked
undisturbed rock mass made
up of cubical blocks formed by
three sets of intersecting joints

Slickensided, highly weathered surfaces with soft clay

Slickensided, highly weathered surfaces with compact
coatings or infillings

j coatings or fillings of angular fragments

;

Rough, slightly weathered, iron-stained surfaces
Smooth, moderately weathered and altered surfaces

Very rough, fresh unweathered surfaces

SURFACE CONDITIONS
VERY GOOD

GOOD

FAIR

POOR

VERY POOR

DESCREASIN

®

SURFACE QUALI -

7
QQ
/

- 35

30
- Iy
25
|
|
20
I
1 15
S I
- 10
I
|® /
5
B /
v _/
45 40 35 30 25 20 15 10 5 0
1.5 JCond,,

N

A0

VERY BLOCKY - interlocked,
partially disturbed rock mass,
multi-faceted angular blocks
formed by 4 or more joint sets

RQD/2

/| BLOCKY, DISTURBED/SEAMY

/| - folded with angular blocks formed
by many intersecting joint sets.
Persistence of bedding planes or
schistosity

‘| DISINTEGRATED - poorly inter-

‘| locked, heavily broken rock mass

| with mixture of angular and rounded
*| rock pieces

\\

<1 DECREASING INTERLCCKING

Discontinuity length (persistence) <im

Rating

6

1todm
4

3to10m
2

10t020m
1

More than 20 m
0

Separation (aperture)
Rating

None
6

<0.1mm
5

0.1-1.0mm
4

1-5mm
1

More than § mm
0

Roughness
Rating

Very rough
6

Rough
5

Slightly rough
3

Smooth
1

Slickensided
0

Infiling (gouge)
Raling

None
6

Hard infilling < 5 mm
4

Hard filling > 5 mm
2

Soft infilling < 5 mm
2

Softinfilling > 5 mm
0

Weathering
Rating

Unweathered
3]

Slightly weathered
5

Mederate weathering
3

Highly weathered
1

Decomposed
0

Figure 3.10. Geological Strength Index (Hoek et al. 2013) for the sandstone-conglomerate unit of the
Cukurbag formation (Tomg)
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3.7. Rock Strength Analysis

For the determination of the strength parameters of the rock masses, the RocData
sofware was used. This software provides the shear strength parameters based on the
Hoek-Brown failure criterion (2002). With the obtained data from study area and the
laboratory test results, the parameters given below were used for the estimation of the

shear strength parameters:

- Uniaxial compressive strength (cci),
- Geological Strength Index (GSI),

- Intact rock parameter (mi),

- Disturbance factor (D),

- Intact modulus (Ei),

- Unit weight (y).

The mean uniaxial compressive strength of the intact rock (UCS) was determined to
be 15.7 MPa. As described above, the GSI has been determined to be 40. The intact
rock parameter (mi) was selected as 7, which indicate the mean value of the intact rock
parameters of claystone and sandstone. For the undisturbed in-situ rock masses, the
disturbance factor was assigned as 0. The intact modulus was used as mean value of
the elastic modulus results from laboratory tests, namely, 3100 MPa. Finally, the unit
weight of the rock mass, as obtained from laboratory testing, was used as 24 kN/m?.
The parameters used for the shear strength parameters of the rock mass are presented
in Table 3.9.

Table 3.9 Input rock mass parameters

UCS of intact Intact rock | Disturbance| Intact Unit weight

rock GSI | parameter factor modulus 3

(64) (MPa) (m) O  |(E) (Mpa)| @ GNm)
15.7 40 7 0 3100 24
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The representative graphs and the results are given in Figure 3.11.

Analysis of Rock/Soil Strength using RocData

: : Hoek-Brown Classification
GSI=40 mi=7 Disturbance factor=0
intact modulus (Ei) = 3100 MPa
Hoek-Brown Criterion
mb=0.821 s=0.0013 a=05M1
Mohr-Coulomb Fit
Rock Mass Parameters
tensile strength = -0.024 MPa
uniaxial compressive strength = 0.516 MPa
global strength = 1.828 MPa
modulus of deformation = 494.92 MPa

Major principal stress (MPa)

Shear stress (MPa)

intact uniaxial comp. strength (sigci) = 15.6 MPa

cohesion = 0.339 MPa friction angle = 31,43 deg

0 1 2 0 1

Miner principal stress (MPa) Normal stress (MPa)

Figure 3.11. RocData results for the claystone-sandstone unit of the Cukurbag formation (Tomg)

As a result, the shear strength parameters of the rock mass were estimated as:

¢ =334 kPa

¢ =31°
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The selected shear strength parameters for the Cukurbag Formation (Tomg) to perform

stability analysis are summarized in Table 3.10.

Table 3.10. The shear strength parameters of the Cukurbag Formation (Tomg) that used for the

stability analysis

Shear Determined | Paramter
Strength Reference value of |that used for
Parameter parameter analysis
Hoek and Bray (1977)|100 - 200 kPa
c Bieniawski (1989) 200 kPa 200 kPa
Hoek et al. (1995) 339 kPa
Hoek and Bray (1977)| 20° - 30°
¢ Bieniawski (1989) 25° 31°
Hoek et al. (1995) 31°
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CHAPTER 4

GEOTECNICAL ASSESSMENT AND STABILIZATION OF THE
LANDSLIDE

4.1. Slope Stability Analysis Methods
4.1.1 Limit Equilibrium Analysis

Slope stability analysis is one of the fundamental topics of geotechnical engineering.
The movements in both naturally and artificially formed slopes affect human life
directly. The primary goals of geotechnical engineers is revealing the causes and
consequences of slope movements, taking necessary precautions and determination of
the slope safety numerically for the purpose of preventing/minimizing fatalities and

financial losses.

The factor of safety of the slopes is calculated based on the balance of the driving and
resisting forces. When the factor of safety is equal to or greater than the 1.00, the slope
is accepted as stable. That implies that the driving forces acting on the slope are equal

to or smaller than the resisting forces (Eqn 4.1).

_ Zresisting forces shear strength > 1.00 (4_1)
"~ Xdriving forces ~ shear strength required for equilibrium ~ =

To perform an analytical solution of the stability of a slope, some information, which

are given below, are required (Hunt, 2005):

- The location and geometry of a potential or existing failure surface which is
controlled by material type and structural features.
- Distribution of the materials within and underneath the slope:
e homogeneous (the properties are more or less similar in all

directions)
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e non-homogeneous (soils are stratified and rock masses contain
major discontinuities).

- Material types and representative shear strength parameters:

e granular, cohesionless soils and clean rock joints (c=0);

e soils or rock joints with cohesion (c,¢);

e fissured clays, soils and rock masses with preexisting failure
surfaces (¢r); and

e soft clays with undrained conditions (¢=0).

- Drainage conditions: drained or undrained conditions in short-term
(construction) or long-term (post-construction or natural slope) (total versus
effective stress analysis).

- Distribution of piezometric levels along the potential failure surface and an
estimation of the maximum value that may be effective.

- Geometry of the slope.

Slope stability analysis was examined for the first time following the researches on
cohesion and internal friction angle defined by Coulomb (1773). Although a number
of methods are available for slope stability analysis, the two most commonly used
methods are the limit equilibrium analysis and the finite element method (FEM). Limit
equilibrium analysis which is based on the determination of the failure surface with
the minimum factor of safety among countless calculations of possible failure surfaces
is the most preferred method. A simple shaped sliding surface is accepted in this

analysis and it is assumed that the remaining surface moves on this surface.

A number of developed methods that are based on limit equilibrium analysis are

summarized in Table 4.1.
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Table 4.1. A number of developed methods that are based on limit equilibrium analysis (Abramson et

al., 2002)
Force Sh f Practical
Equilibrium Moment ape o Assumptions about
Method A Failure .
Equilibrium Interclice Forces Hand Computer
X y Surface . A
Calculation | Calculation
Ordinary Method of .
Slices (OMS) No No Yes Circular  |Resultant parallel to base Yes Yes
Bishop's Simplified No Yes Yes Circular  |Horizontal Yes Yes
Method
Janbu's Simplified Yes Yes No Clrc_ular Horizontal correction Yes Yes
Method Non-circular | factor
Spencer's Method Yes Yes Yes C"C.u lar Constant inclination No Yes
Non-circular
Morgenstern-Price Circular -
Method Yes Yes Yes Non-circular X/E=M(x) No Yes

The difference between these methods, which are based on the division of the shearing
mass into slices, is in difference in the assumptions they employ in regards to the static

and moment equilibrium equations.
4.1.1.1. Ordinary Method of Slices

The “Ordinary Method of Slices” method, which is also known as the “Swedish Slice
Method”, is the oldest slice method used. As the method is simple, it provides
convenience for hand calculations. The shear force is applied by the slices to each
other and the normal forces are neglected. The existing forces are the weight of the
slice, the normal force perpendicular to the base of the slice and shear forces parallel
to the base. A central O-point is determined and the safety factor is calculated from

the moment equation written relative to the O-point.

For the application of this method, the sliding mass is divided into n number of vertical
slices (Fig. 4.1). To obtain a single safety factor, the force of the sliding surface is

moved slightly by the boundary conditions for the sliding body. To determine the
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problem, assumptions for inter-slice forces are used. The safety factor calculation is

based on the force and/or moment equilibrium (Zhu, 2003).

7 "
Surface 10 , soil unit 1
Load
GWL | 8 g ]
6 Y soilunit2
—vl— 3 2 —
. . = e soil unit 3
Failure -~~~ —LJ—
Surface = 13 SLICES
Q %

Thrust Line

é
eR
| A4
a
F

KW |
el |
hef ™ Z /
‘\\

2
S,
Assumed Shear /gm=— b Midpoint
Surface "0,y \ of Slice

F = Safety Factor

Sa = available strength
=c+N'tana

Sm = mobilized strength

U, = pore water force

Up = surface water force

W = weight of slice

N' = effective normal force

Q = extemal surcharge

kv = vertical seismic coefficient

kn = horizontal seismic coefficient

Zp = left interslice force
Zg = right interslice force
0 = left interslice force
angle

Or = right interslice force
angle

hr = height to force Z1.

hgr = height to force Zg

a = inclination of slice base
B = inclination of slice top
d = inclination of surcharge
b = width of slice

Figure 4.1. Forces acting on slice (Abramson, 2002)

In this method, if the pore water pressure in the environment is too high or if the slope
is shallow, the errors increase extremely. However, it has the advantage over other
methods that it can be applied to variable layered slopes with different internal friction

angles.
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4.1.1.2. Bishop’s Simplified Method

This method was developed by Bishop at Imperial College, London, in 1955. For each
of the slices, moment equilibrium is ensured around the center of the circle with force
equilibrium in the vertical direction. While this method takes the normal forces
between the slices into account, it neglects the shear forces between slices. For non -
homogeneous slopes with a circular slip surface, this method is suitable (Abramson,
2002). With the simplifications made afterwards, the method emerged as the

Simplified Janbu Method. Figure 4.2 represents the forces acting on a slice.

Figure 4.2. Slice with forces for the Simplified Bishop method

The following equation expresses the forces in the vertical direction (Duncan, 2014)
(Eqn 4.2):

Ncosa + S sina —W =0 4.2)

From this equilibrium, the normal force can be calculated by Eqn 4.3:

N = W — (1/F)(c’'Al — uAltand’)sina (4.3)
B cosa + (sinatan¢”) /F
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Finally, the factor of safety can be determined from Eqn 4.4:

D [C’Alcosa + (W - uAlcosa)tanq)’] (44)
cosa + (sinatang’)/F
XWsina

F=

4.1.1.3. Janbu’s Simplified Method

This method, developed by Janbu in 1956, provides a solution that can be applied to
the sliding surface for any case and provides the conditions of force equilibrium. The
method was later reviewed by discarding some details and was named as “Janbu’s
Simplified Method”. “Janbu’s Simplified Method” obtains a factor of safety by
assuming the equilibrium of the horizontal forces instead of moment equilibrium. This
method, which neglects the shear force between the slices, considers the effect of the
slices on each other and accounts for it by considering horizontal force equilibrium.

Figure 4.3 shows the forces acting on a slice for the Janbu’s simplified method.

Figure 4.3. Slice with forces for the Simplified Janbu Method

The factor of safety can be calculated from Eqgn 4.5:

_ XZ(cl1+ (N —ul)tangp)seca (4.5)
B IWtana + ZAE
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4.1.1.4. Spencer’s Method

In 1967, Spencer proposed a system of two equations based on moment and horizontal
force equilibrium. This method which assumes that the ratio of the normal and shear
forces between the slices as constant is an iterative approach that computes the ratio
which provides moment and horizontal force equilibrium simultaneously (Spencer,
1967). The Spencer’s method, which assumes that the ratio of the normal (E) and shear
(T) forces between slices as constant, asserts that the equations that provide moment
and horizontal force equilibriums are satisfied. In other words, the same factor of
safety is obtained from both. Equation 4.6 shows the interslice shear force. Figure 4.4

shows the forces acting on a slice.

T = Etan® (4.6)

Figure 4.4. Slice with forces for the Spencer’s method

4.1.1.5. Morgenstern-Price Method

In this method, which is developed by Morgenstern and Price in 1965, similar to the
Spencer method, shear and normal forces between the slices are defined by different
functions. It is possible to define the force function as a constant for half-sine,
trapezoid and or functions produced by the user. For this force function, computation
of the interslice forces is performed by using iteration, until the moment (Fm) and force

(Fr) equations are equal to each other (Eqns 4.7 and 4.8; Figure 4.5). The constant
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chosen function makes this method equivalent to the Spencer method and the same

safety numbers are obtained.

[(c1+ (N — ul)tan¢’)seca] (4 7)
Z(W — (T2 — T1))tana + X(E2 — E1)
_ Z(c'1+ (N — ul)tang’) (48)
m XWsina

Figure 4.5. Slice with forces for the Morgensten — Price method

As a summary, the Morgenstern-Price method:

- Takes inter-slice shear and normal forces into account.
- Obtains equations based on both moment equation and force equation.
- Uses force function based on user preference for the interslice forces,

especially in computer programs.
4.1.2. Selection of the Appropriate Slice Method

Although the principles of the slope stability methods are similar, they use different

assumptions, and give different results of safety factor.

Table 4.2 gives a summary of the slope stability analysis methods and their usefulness
by Duncan et al. (2005).
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Table 4.2. Summary of the procedures for limit equilibrium slope stability analysis and their

usefulness (modified from Duncan et al. 2005)

Procedure Use
Ordinary Method of Applicable to nonhomogeneous slopes and ¢ — ¢ soils where slip surface can be approximated by a
Slices circle. Very convenient for hand calculations. Inaccurate for effective stress analyses with high
pore water pressures. Has been applied to noncircular surfaces in some commercial software but is
inappropriate and inaccurate for noncircular slip surfaces.
Simplified Bishop Applicable to nonhomogencous slopes and ¢ — ¢ soils where slip surface can be approximated by a
procedure circle. More accurate than Ordinary Mcthod of Slices, especially for analyses with high pore water
pressures. Calculations feasible by hand or spreadsheet. Has been applied to noncircular surfaces
in some commercial software but is inappropriate and inaccurate for noncircular slip surfaces.
Force Equilibrium Applicable to virtually all slope geometries and soil profiles. The only procedures suitable for hand
(Simplificd Janbu calculations with noncircular slip surfaces. Less accurate than complete equilibrium procedures
procedure) and results are sensitive to assumed inclinations for interslice forces.
Spencer's procedure. An accurate procedure applicable to virtually all slope geometries and soil profiles. The simplest
complete equilibrium procedure.
Morgenstern and An accurate procedure applicable to virtually all slope geometries and soil profiles. Rigorous,
Price’s procedure well-established complete equilibrium procedure.

Since the shear surface was determined as non-circular, the Ordinary method of slices
and the Bishop’s simplified method are suitable for the landslide that occurred in study
area. Since the Janbu’s Simplified Method ignores the interslice forces, the accuracy
of this method is less than Spencer’s and Morgenstern-Price’s methods. In addition,
these two methods use moment equilibrium with force equilibrium to obtain safety

factor equations.

On the other hand, The Morgenstern-Price method is the most extensive and adaptable
method since the force function could be defined by user, while the Spencer’s method

uses this function as constant.

As a result, the Morgenstern-Price method was preferred for the slope stability

analysis of the study area for more realistic and rigorous results (Duncan et al., 2005).
4.2. Pseudo-Static Analysis

Earthquakes create dynamic normal and shear stresses on potential failure surfaces in
a slope. Dynamic stresses, combined with existing static shear stresses, may exceed

the existing shear strength in the ground and create inertial instability in the slope.

S7



Numerous methods have been proposed for the analysis of inertial instability. The
main difference between these methods is the degree of accuracy in representing
earthquake motion and dynamic response of the slope. The safety factor of seismic
slope calculated by pseudo-static analysis is similar in many respects to the safety

factor found in limit equilibrium analysis for a static slope.

The seismic stability, used primarily for the soil structures, is analyzed by the pseudo-
static approach, which began in the 1920s, where the effects of the earthquake were
represented by constant horizontal and/or vertical accelerations. Pseudo-static
approach was used by Terzaghi (1950) for the first time to apply seismic slope
stability. In pseudo-static analyses, the effects of earthquake shaking are usually
represented by pseudo-static accelerations that produce inertial forces. The magnitude
of the pseudo-static forces of the horizontal (Fn) and vertical (Fv) components are

calculated by the following equations (Eqn 4.8 and 4.9).

a, W
Fh = h — khW (48)
g
a,W
P qu W (4.9)

where:

Fn : horizontal force,

Fv : vertical force,

an : horizontal peak ground acceleration,

av : vertical peak ground acceleration,

kn : horizontal seismic coefficient,

kv : vertical seismic coefficient,

W : total weight of the landslide material, and

g : gravitational acceleration.
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Since the vertical component of the pseudo-static force has an effect on both the
driving and resisting forces, its effect on the safety coefficient is very low. Thus, the

vertical component of the pseudo-static force is neglected.

The results of the pseudo-static analysis are critically dependent on the value of the
seismic coefficient kn. The most important and difficult part of the pseudo-static
stability analysis is the selection of an appropriate pseudo-static coefficient. The
seismic coefficient controls the pseudo-static force on the sliding mass; therefore, the
value of the seismic coefficient should be related to the magnitude of the force
developing within the potentially unstable material. Peak accelerations are effective
only in a short time. Therefore, in practice, pseudo-static coefficients are generally
used far below the amax value. Table 4.3 summarizes the methods suggested by various

authors for pseudo-static analysis.

Table 4.3. Suggested methods for performing pseudo - static screening analyses (Duncan et al., 2014)

Reference Acceleration Strength Minimum
Acceleration, Multipller, Reduction Factor of Tolerable

Reference [ afa Factor Safety Displacement

Seed (1979) 0.75g (M ) 6]5) 0.133 0.85 1.15 Approx. I m

Seed (1979) 0.75g (M ~ 8%) 0.167 0.85 115 Approx. L m

Hynes-Griffin and PGA (M € 8.3) 0.5 0.8 L.O 1m

Franklin (1984)

Bray et al. (1998) PGA 0.75 Recommend using 1.0 0.30m for landfill
conservative (e.g., covers; 0.15m for
residual) strengths landfill base

sliding

Kavazanjian et al. PGA_; 0.17 if PGA 0.8% 1.0 1m

(1997) accounts for
amplification
Kavazanjian et al. PGA 0.5 for free-field 0.8° 1.0 Im
(1997) PGA determined
NCHRP 12-70 PGA_ 0.2-0.5 (PGA 0.8 1.0 5cm or less
(2008) FHWA includes site
(2011) amplification
effects)
Bray and Travasarou Spectral accel., S, Depends on slope 1.0 Median or “best  Varies Varies
(2009) (5% damped at height and estimate™

specified period)

displacement

“For fully saturated or sensitive clays.
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An evaluation of the landslide area in terms of seismicity revealed that a major
earthquake occurred in the Hasanbeyli-Sarigam region with a magnitude of 6.3 in
1998. From the Earthquake Hazard Map of Turkey, the PGA value is estimated as
0.186 g.

According to Seed (1979), the reference acceleration is 0.75¢g for the earthquakes with
a magnitude of approximately 6.5. The maximum peak ground acceleration (amax) is
calculated as 0.099 by multiplying the reference acceleration (0.75 g) and acceleration
multiplier (0.133).

Kavazanjian (1997) has suggested a amax value which is half of the PGA value for

soils, which leads to a value of amax being equal to 0.093.

The Earthquake Building Regulations of Turkey that have been revised in 2018 state
that the amax value is dependent on the Short Period Design Spectral Acceleration
Coefficient (SDS) and Topographic Amplification Coefficient (ST). The SDS value
has been determined from the interactive Earthquake Hazard Map as 0.622. The ST
value has been ignored, since the suggestions of regulations for this coefficient have
not been satisfied (the slope is not located on a side of a steep valley or the sliding
surface is not close of the top of the hill). From the relation that is proposed by

regulations, the amax value has been determined as 0.124.

The estimated amax values from the approaches are very close to each other
(approximately 0.1 g). As a result, for the pseudo-static analysis, the amax value could

be used as 0.1g for this study.
4.3. Back Analysis

Determination of the shear strength parameters of the landslide material at equilibrium
can be performed by using the back-analysis method. To perform this method, initially
the subsurface conditions (type of materials, thickness and shear strength of various
layers, ground water surface, slope geometry, etc.) should be determined. Secondly,

representative cross-sections should be located and oriented parallel as much as
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possible to the direction of the maximum movement and include all relevant materials
and structures. After that, the type and location of the failure surface based on ground
surface observations, slope inclinometer data and subsurface features should be
defined followed by performing the appropriate stabilization method. To determine
the back-calculated shear strength parameters of the problematic layer, the shear
strength parameters should be varied until the factor of safety equals approximately 1.
The back-calculated shear strength parameters (¢') and the results of the laboratory

strength testing on representative samples should be compared to ensure agreement.

Also, comparing the back-calculated shear strength parameter (¢') with empirical
correlations could be performed. If the landslide is not a paleo-landslide, empirical
correlations for the residual shear strength should be used to verify the back-calculated
shear strength depending on the level of progressive failure that has contributed to the
landslide. The back-calculated residual shear strength should be in agreement with the

measured or estimated residual shear strength.

A back analysis has been performed for three different cross-sections at the study area
(Figure 3.1) in order to determine the shear strength parameters of the landslide

material that provide a Factor of Safety equal to 1.00.

The back analysis was performed for the three cross-sections, which represent and
include the landslide area, to determine the shear strength parameters (c - ¢) at the
equilibrium state by using Slide 6.0 software. Table 4.4 and Figure 4.6 represent the
results of the c - ¢ pairs that satisfy a Factor of Safety equal to 1.00. Figures 4.7 - 4.12

show a graphical presentations of the results for each section.

The centroid of triangle in Fig. 4.6, that is shaped by the trendlines of the results of
these three cross-sections, on the graph implies the shear strength parameters of the

landslide material:

c=2.25kPa, ¢ =9.75°
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Table 4.4. c — ¢ pairs that satisfy a F.S. = 1.0 for each section

Section1-1" Section 2 - 2° Section 3 - 3'
¢ (kPa) $ () ¢ (kPa) $ () ¢ (kPa) $ ()
0.10 10.79 0.10 10.21 0.10 10.20
1.00 10.40 1.00 9.99 1.00 10.04
5.00 8.63 5.00 9.00 5.00 9.34
8.00 7.30 8.00 8.25 8.00 8.80
12.00
11.50
# Section 1-1'
11.00 ® Section 2-2'
< 4 Section 3-3
10.50
10.00 e -
-:h‘_‘i‘.
£ o050
o
= —~
g 900
£
£ 850 .
=
g ~.
g 8.00 —
7.50
7.00
6.50
6.00
0.00 050 1.00 150 200 250 3.00 3.50 400 450 500 550 600 650 7.00 7.50 8.00 850 9.00
Cohesion, ¢ (kPa)

Figure 4.6. c-¢ pairs obtained from back analysis for the three cross sections 1-1°, 2-2” and 3-3” in
Figure 3.1
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Surface Type: Non-Circular Path Search
Number of Surfaces: 5000

Analysis Method:
Unit Weight ‘Cobesion | Phi GLEM 1 -Pri
Material Name y Strength Trpe y Morgenstern-Price
=) e = FS: 0.091050
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ojo|of &
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1150)

Figure 4.7. Back Analysis of Cross Section 1-1° (Exported from Slide 6.0)
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Surface Type: Non-Circular Path Search
Number of Surfaces: 5000

Uit Weizht Cobesion | gy o Analysis Method:
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FS: 1.006810

Material Name gy | St ey

2334 Mohs-Conloab 200 31

curbzg Formztion (Toms)|
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oojg| g

Landslide Materizl (Ha) 18 Mohs-Couleab

Figure 4.9. Back Analysis of Cross Section 2-2” (Exported from Slide 6.0)
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. fUnit Weighd Coheston | Phi Surface Type: Non Circular Path Search
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Figure 4.11. Back Analysis of Cross Section 3-3” (Exported from Slide 6.0)
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4.4. Remediation Methods for the Landslide

The most practical solution to avoid driving forces and to reduce their effects is to
prevent the movement with placing a load at the toe of the slope. The easiest way to
avoid movement is the construction of a rock buttress to the toe, which depends on the
size of the moving mass. Constructing a reinforced concrete protective wall or placing

concrete or steel piles from surface to the bedrock are more permanent solutions.

On slopes with a critical angle, the inclination should be reduced to eliminate the
impact of additional loads and excavations that would unbalance the equilibrium. The
additional load on the upper part of the slope should be removed; the slope surface
should be flattened or terraced. In addition, the excavation along the slope to reduce

the effect of the sliding force will result in a reduced shear stress on the sliding mass.

Since most of the landslides are caused by the effect of water, a well designed and
built surface and subsurface drainage system need to be established. When the surface
water and groundwater are detracted from the slope, the pore water pressure decreases
and the cohesion increases. Thus, the regulation of the drainage system is the most

important solution for the remediation of the landslides.

To protect the slope surfaces, steep slopes should be protected from external
influences and from the infiltration of surface water. Terraces should be formed on
slope surfaces and these terraces should be afforested to prevent abrasion. In addition,

slope surfaces should be germinated, cobbled, smeared with shotcrete.

By hardening the material on the slope that tends to slide, the internal resistance of the
mass can be increased. This method is more effective in flow type mass movement.
The aim of the method is preventing the movement by bonding the grains to each other

with cementing or using chemicals (Oztiirk, 2002).
4.5. Slope Stability Assessments

With respect to the geometry and the velocity of the landslide, the topographic

conditions of the region, the construction of a rock buttress, which is the most widely
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used method to prevent landslide, was preferred for long term stability. An excavation
to reduce the sliding force was not deemed applicable due to the presence of the

settlement in the Tekir district.

Rock buttress construction is a method that is applied for increasing the resisting
forces acting on the sliding surface. For preventing the movement, the buttress
provides a dead weight near the toe of the sliding mass (Figure 4.13; Abramson et al,
2002).

Figure 4.13. Rock buttress used to control an unstable slope (Schuster and Krizek, 1978)

Rock buttresses may contain benching or shear keys to provide additional resisting
forces for buttresses (Figure 4.14). The aim of this structure is to shift the critical slip
surface to deeper and stronger material. The construction of the shear key is a very
practical method for the cases that the stronger material is only a few meters under the
soft material. On the other hand, the construction of this structure should be carefully
performed since the excavation of a trench should be performed at the toe of the sliding

mass. The trench should be excavated in small sections as possible at a time.
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DoRrMANT LANDSLIDE

BurtTrESss FiLL

DEAD WEIGHT OF FILL, W, RESISTS LATERAL PRESSURE
OF THE ADJACENT SLOPE, P,

Figure 4.14. Sketch of buttress fill and a shear key for remediation of a landslide (Rogers, 1992)

For all stabilization methods, a proper drainage design should be considered to prevent
landslides. The drainage study should be applied at the surface and in the subsurface
carefully to reduce the effect of water on the sliding material. To divert the surface
waters, generally v shaped, concrete lined ditches placed at strategic locations such as
at the crown of the sliding mass, are used. The subsurface drainage methods are more
variable. To decrease the effect of the groundwater on the slipping surface, drain
blanket placement, usage of cut off drains or horizontal drains, and boring relief wells
could be used. Subsurface drainage blankets are thin well-draining soil layers with a
perforated pipe between the layers and they are proper methods to stabilize poor
quality saturated soils underlain by better quality soils. Cut-off drains are suitable for
the sites where the groundwater is very close to the surface. The aim of this method is
catching the runoff from the upper slope and collecting it in channels. Horizontal
drains are applicable methods when the groundwater level is deep. To reduce the
seepage pressure in the slope, the horizontal drains can be used in variable lengths that
are related to the geometry of the slope. Relief wells are suitable methods where the
groundwater level has a great depth and excavation methods and horizontal drains are
not applicable due to high costs or construction difficulties. The disposal of the water

is performed by surface pumping and discharge channels from these wells. The relief
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wells can be used with horizontal drains at the top of these wells to dispose water
(Abramson et al., 2002).

In the light of this information, firstly, a channel design study was performed for
relocation of the existing river located at the toe of the sliding mass. Subsequently, 4
different rock buttress designs were studied in order to stabilize the sliding mass. It
was aimed to establish the effect of this geometry on the factor of safety by changing
the geometry of the excavation at the toe of the sliding mass for the construction of
the determined rock buttress design. In this study, a standard slope angle (1Y/2D) and
total slope height (40 m) were selected for the buttress. In order to increase the stability
of a structure this high and to facilitate the construction activities, benches were
designed on the slope of the buttress at a height of 20 m and the width of these benches

were determined to be 3 m.

All excavations were designed as stages to ensure the stability of both the buttress and

the excavation. The alternatives specified for the excavation are as follows:

For the 1% alternative, the excavation stages of the landslide material from the toe was
designed as 4 m bench and 4 m wall excavations with a slope of 1H/1V. In addition,

the shear key structure was planned for an 8 m depth (Figures 4.16 - 4.18).

For the 2" alternative, the excavation stages of the landslide material from the toe was
designed as 4 m bench and 4 m wall excavations with a slope of 1H/1V. This

alternative was planned without a shear key structure (Figures 4.19 - 4.21).

For the 3™ alternative, the excavation stages of the landslide material from the toe was
designed as 4 m bench and 2 m wall excavation, that were perpendicular to each other.
In addition, the shear key structure was planned for an 8 m depth (Figures 4.22 - 4.24).

For the 4™ alternative, the excavation stages of the landslide material from the toe was
designed as 4 m bench and 2 m wall excavation, that were perpendicular to each other.

This alternative was planned without a shear key structure (Figures 4.25 and 4.27).
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In addition, Figure 4.15 represents the schematic view of the suggested drainage

method on the benches that are planned for the excavation at the toe.

Geotextlle & Gravel

Perforated Pipe

Collector Pipe

DRAIN DETAIL (TYPICAL)

Lined Terrace Drain Nevse ey

ELEVATION (FEET)

“80—

260 \ Embed Keyway
Minimum 5 Feet

into Bedrock

12 Foot
Minimum

[ 10 20 0 Bench Drl
S LA LAS

(see inset)

240~

230~ APPROXIMATE SCALE (FEET)

!

To Appropriate
Drainage Facilities

Figure 4.15. Drainage system could be used on benches that designed for the excavation (modified
from Rogers, n.d.)

4.6. Slope Stability Analyses and Results

The stability analysis was performed for Section 3-3° (Figure 3.1) which was also used
for the back analysis for the landslide. To perform limit equilibrium analysis,
RocScience Slide 6.0 software was used, with application of Morgenstern and Price
method. The failure surface, which has been obtained from the inclinometer data, was
used for all stages of the limit equilibrium analysis. Figures 4.17-4.28 show the slope

stability analysis results of the 4 different buttress design alternatives.

For performing the stability analysis, a minimum factor of safety value of 1.50 and
1.10 were used for the static and pseudo-static conditions, respectively. These values
have been provided by the Research Engineering Services Technical Specification
(2014) of General Directorate of Highways (KGM). In addition, it should be noted

that, Seed (1979) was suggested the minimum factor of safety value as 1.15 for the
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magnitude of the earthquake is approximately 6.5, though the value of 1.0 was
suggested by Kavazanjian (1997) (Table 4.3).

The material parameters that are used for the limit equilibrium analysis are given at
Table 4.5. The determination of the shear strength parameters of the units have been
explained in Chapter 3 in detail. For the strength parameters of the fill material, several
approaches of different researches were considered. According to Long and George
(1966), a buttress design was selected for the analysis of the sections at Anchorage,
that was affected by the Great Alaska Earthquake, and the internal friction angle and
unit weight of the gravel buttress have been selected as 40° and 22 kN/m?® (140 Ib/ft3).
Mejia, Sun and Leung (2005) used the unit weight, effective cohesion and effective
internal friction angle parameters of the rock fill layer of the Butt VValley Dam as 21.2
kKN/m3, 0 kPa and 40°, respectively, for limit equilibrium analysis. Similarly, Yildiz
and Gurdil (2012) suggested these parameters for the design of Kairakkum Dam as
22.5 kKN/m?, 0 kPa and 42°, respectively. Brian et al. (2006) have used buttress
parameters after assessing the approaches of different researchers (i.e., Saboya &
Byrne, 1993 Barton and Kjaernsli, 1981; Charles and Watts, 1980; Marsal, 1973;
Marachi et al., 1973; Leps, 1970) and selected the internal friction angle as 46.8° and
the unit weight as 17.8 KN/m3. Avsar et al. (2014) assigned unit weight, cohesion and
internal friction angle values for a landslide remediation study in Giresun through rock
buttressing as 20.86 kN/m?, 0 kPa and 35°, respectively. When all these results were
evaluated together, the parameters were chosen as follows: y=22.5 kN/m?, ¢=0 kPa

and ¢=40°.
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Table 4.5. The material parameters that were used for the limit equilibrium analysis

Material Name Color Uﬁ:;?:li%ht Strength Type Cﬁ;&:‘i}un ( clde} 2)
Cukurbag Fm (Tomg) |:| 24 Mohr-Coulomb 200 31
Talus (Qvm) [] 18 Mohr-Coulomb 5 28

Landslide Material (Hm) |:| 18 Mohr-Coulomb 225 9.75
Rock Fill Material I:' 225 Mohr-Coulomb 1] 40
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Figure 4.17. Limit equilibrium analysis results of Section 3-3” for the 1% alternative of buttress design
— static condition (Exported from Slide 6.0)

Figure 4.18. Limit equilibrium analysis results of Section 3-3” for the 1% alternative of buttress design
— pseudo-static condition (Exported from Slide 6.0)
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Figure 4.20. Limit equilibrium analysis results of Section 3-3° for the 2" alternative of buttress
design — static condition (Exported from Slide 6.0)

)
b G 1
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Figure 4.21. Limit equilibrium analysis results of Section 3-3° for the 2™ alternative of buttress
design — pseudo-static condition (Exported from Slide 6.0)
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Figure 4.23. Limit equilibrium analysis results of Section 3-3° for the 3™alternative of buttress design
— static condition (Exported from Slide 6.0)
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Figure 4.24. Limit equilibrium analysis results of Section 3-3” for the 3" alternative of buttress design
— pseudo-static condition (Exported from Slide 6.0)
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Figure 4.26. Limit equilibrium analysis results of Section 3-3° for the 4™ alternative of buttress design
— static condition (Exported from Slide 6.0)
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Figure 4.27. Limit equilibrium analysis results of Section 3-3° for the 4™ alternative of buttress design
— pseudo-static condition (Exported from Slide 6.0)
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The results of these 4 alternatives are summarized in Table 4.6. There are no major
differences between the excavation design alternatives with or without shear key

construction.

Table 4.6. The limit equilibrium analysis results of the buttress design alternatives

Factor of Safety
Alternative Static Pseudo-Static
Condition Condition
1 2.034 1.142
2 2.025 1.137
3 1.977 1.110
4 1.972 1.108

4.7. Discussion of the Design Alternatives for the Rock Buttress

The alternatives that were recommended for the toe excavation of the landslide
material for the rock buttress was compared with respect to the costs of the excavation
and required fill material for construction in order to decide which alternative is more
convenient. The volume calculations of excavation and required fill material for the
construction were performed for the 4 alternatives. For the calculation of the cost, the
unit price list of the General Directorate of State Hydraulic Works (DSI), Dams and
HEPP Department (2019) was utilized. B-15.301 and B-15.312 items were preferred
for the excavation, transportation and deposition of soils and excavation,
transportation and replacement of rock fill material, respectively. The unit price of the
item of B-15.301 is 3.83 TL, while the item of B-15.312 is 22.99 TL.

Table 4.7 summarizes the calculated volumes and costs of the excavation and required

fill material for the buttress alternatives.
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Table 4.7. Calculated volumes and costs of the excavation and required fill material for rock buttress

Factor of Safety Calculated Volume Calculated Cost

Pseudo- Required fill Required fill

Alternative|  Static . Excavation material for | Excavation material for

- Static 3 TOTAL
Condition " (m®) buttress (TL) buttress
Condition 3
(m®) (TL)

1 2.034 1.142 837,088 2,132,475 3,206,045 49,025,600 52,231,645
2 2.025 1.137 680,838 1,953,650 2,607,608 44,914,414 47,522,021
3 1.977 1.110 840,388 2,116,450 3,218,684 48,657,186 51,875,870
4 1.972 1.108 707,150 1,981,463 2,708,385 45,553,823 48,262,207

According to these results, the design alternatives without shear key structure have
lower cost than the construction with shear key ones, because the volume of
excavation and the hence, required fill material volume is less. However, the
excavation and construction elevation in the valley cannot be planned to be decreased
to further lower elevations due to certain restrictions (i.e., presence of the Adana-
Pozant1 Motorway, proper drainage design and relocation design of the existing river
controlled by the settlement above the valley) leading to the fact that the buttress
structure will be placed directly on the talus (Qym) unit. In long term, the non-
homogeneous distribution of the units contained in talus (Qym) may cause differential
settlement and hence, deformation on the buttress structure. For this reason, it is
important to situate the structure on strong rock. In this context, although the cost of
construction of shear key is higher, it is deemed to be more appropriate to choose the

design with shear key considering long-term stability.

As a conclusion, the 3" alternative with a shear key structure is deemed to be more
proper to select, considering the long-term stability of the rock buttress and the total
cost of the entire construction process (excavation of landslide material and

construction of rock buttress).
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CHAPTER 5

SUMMARY AND CONCLUSIONS

Stability problems were determined along the Km 21+200 — 21+730 section (Tekir
Region) of the Tarsus — Pozantt Motorway and vicinity, especially due to the traffic
load imposed by heavy tonnage vehicles along with the contribution of factors such
as topographic, atmospheric conditions and the adverse geomechanical properties of

the geologic units in the highway area.

In the context of determining the engineering geological properties of the geological
units and the groundwater level and investigation of the geotechnical problems,
geological observations have been performed and a detailed engineering geological
map of the study area has been prepared. 31 boreholes with total length of 549.09
meters of which 12 of them contained inclinometers have been drilled. A total of 352
standard penetration tests (SPT) have been performed as in-situ tests. Laboratory
geotechnical tests have been performed on 42 rock and 342 soil samples. With respect
to the in-situ observations and in-situ and laboratory tests, the landslide material (Hm),
artificial fill (Yd), talus (Qym) and Cukurbag formation (Tomg) have been established
to represent the units of the landslide area. The geometry, sliding surface, velocity and
mechanism of the landslide have been established in the light of these investigation
studies. The geotechnical parameters of the units have been determined by using
laboratory test results, empirical approaches from literature, rock mass classifications
and RocData 4.0 Software. The back analysis method has been performed for the
determination of the shear strength parameters of the landslide material (Hm) by using
three sections that represent the sliding mass. As a result of the back analysis
performed by using the Morgensten-Price method, the shear strength parameters of

the landslide material have been obtained as ¢ = 2.25 kPa and ¢ = 9.75°, respectively.
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In consideration of the remediation of the landslide, 4 different alternatives of
excavation stage design for rock buttress construction with a proper drainage system
have been analyzed. The limit equilibrium analysis of these alternatives has been
compared with respect to the cost of excavation of the landslide material and
construction of the rock buttress. In addition, the effect of the shear key structure has
been considered. The 3" rock buttress alternative with 4 m bench and 2 m wall
excavations perpendicular to each other and an 8 m deep shear key structure has been

selected.

In conclusion, the long-term stability of the landslide, that occurred at the Pozant1 —
Tekir region, has been provided in the light of these investigation and stability

analyses.
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A. Borehole Logs

L i YP-9110-FRM-0081
YUKSEL PROJE E—
YUKSEL PROJE ULUSLARARASI A §.
Dtk Manaos 450, Cadds No23
Qoo SN omm 1By
JBroleKSBIpIO Com
[ty
SONDAJ LOGU / BORING LOG SONDAJ . cpsyi
SAYFA 3
Page No: 115
PROJE ADI / Project Name : Tarsus - Pozanti Otoyolu Tekir Hy. |BAS. - BIT. TAR. / Start-Finish Date :20.05.2016 - 27.05.2016
SONDAJ YERI / Boring Location : POZANTI - TEKIR MEVKIi / HEYELAN [MUH.BOR.DER. / Casing Depth 19.50 m (HW)
KILOMETRE / Chainage 3 YASS ve Olgiim Tarihi / GWL & Date -
SONDAJ DER. / Boring Depth 1 42.00m KOOR. SISTEMI / Coor. System : TM36 WGS84
DELIK CAPI / Hole Diameter : 42.00 m (HW) KOORDINAT / Coordinate (N-S) X 4 135 509.00
SONDAJ MAK. & YONT. / D.Rig & Met.: YPSM-04 / ROTARY KOORDINAT / Coordinate (E-W) Y 394 714.00
SONDOR / Driller : Necati ASKIN SONDAJ KOTU / Elevation (m) :1187.97
PRES. DENEY]| F3 . =
e DEE STANDART PENETRA-SYON DENEYI «9 s | E % 5
a (kg / om?) Standart Penetration Test s|Els|s S
g - HEIE %
2 |- [2 |& 2 o |2 £| DARBE sAYIsI GRAFIK % 21T E o
ZE[2 g |2 |2 3|5 %[ Numb.OfBlows Graph JEOTEKNIK TANIMLAMA x|2|5(8 S
8|S g o (88 Qu o Geotechnical Description 3|13|8 c g
o S = ®
RPN EHEEEHHMEE I
So|22 Z3|5E(B2(w|8]|2|N Lol|lZ|2|x2|0|S]E
zelZ2E(Zc|EE |2 <3|~ | ¢ Oz |>|x¥ |7 als
g5|35|2s|hi2|us|38 el 28|x(2(2|g|¢g|9
om|zo|2c|>c|Zz|D=|o 2|8 10 20 30 40 50 60 ac|o|<|¥ € |a
0 0.00 | (L[]
| ! H YAMAC MOLOZU
K4 i 1 : Kahve - koyu - kirmizimsi 87| -
- 1 kahverenkli, sert, kumlu cakilli KiL.
1l Nemli, orta-yliksek plastisiteli; %
! 10-15, ince-gok ince taneli,
- 1.50 koseli-yar koseli, muhtelif kokenli,
SPT-1 SPT-1 131220 (32 g_»ii_ sert, cakilli; % 5-10, ince-iri taneli
1.95 U kumlu.
- :
| 2.30m
| ko | 240 FP1-3160| 345 2l -
-3 3.00 :
SPT-2 SPT-2 22 |18 (17 | 35 ([T I
L 345 A HHHHH YAMAG MoLOZU
i : Muhtelif (Gri-koyu  gri-krem-bej)
L 4 | K3 - renkli, orta siki-siki, kumlu Killi 50| -
i i CAKIL. Islak, ince-iri, késeli-yar
| | koseli, genel olarak kiregtagi-yer
- 4.50 ] L] yer bresik kiregtasi kékenli, sert,
SPT-3 SPT-3 1413|1225 125 cakilli; % 35-40, ince malzemeli; %
4.95 10-15, ince-iri taneli kumlu.
- 5 2
| k4 | 540 P2 1560 135 - 72 -
6 6.00 | e
DAYANIMLILIK / Strength (ISRM) AYRISMA / Weathering INCE TANELI / Fine Grained IRI TANELI / Coarse Grained
| DAYANIMLI Strong (RS) | TAZE Fresh N: 02 GOKYUMUSAK V.Soft N:04 G.GEVSEK  V.Loose
Il ORTADAYANIMLI  M.Strong (R4) I AZAYRISMIS Slightly W. N: 34 YUMUSAK Soft N:510 GEVSEK Loose
Il ORTA ZAYIF M.Weak (R3) Il ORTAD.AYRISMIS  Mod. Weath N: 58 ORTAKATI M.Stiff N:11-30 ORTA SIKI M.Dense
IV ZAYIF Weak (R2) IV GOK AYRISMIS Highly W. N: 9415 KATI stiff N:31-50 SIKI Dense
V  GOKZAYIF Very to Extremely vV TUMOYLE A. Comp. Weat. | N: 16-30 GOKKATI V.stiff N:>50 GOKSIKI V.Dense
Weak (R1) N:>30 SERT Hard
KAYA KALITESI TANIMI / RQD KIRIKLAR - 30 cm / Fractures ORANLAR / Proportions
%025  GOK ZAYIF V.Poor 1 SEYREK Wide (W) % 5 PEK AZ Slightly | %5 PEK AZ Slightly
%25-50 ZAYIF Poor 12 ORTA Monderate (M) % 515  AZ Little %520  AZ Little
%50-75  ORTA Fair 210 SKK Close (Cl) % 1535 GOK Very %20-50 GOK Very
%7590  Ivi Good 1020 GOKSIK Intense (1) % 35 VE And
%90-100  GOK IYi Excellent >20  PARGALI Crushed (Cr)
SPT  Standart Penetrasyon Testi S Sediman Numunesi / Sediment Sample SONDAJ MUHENDISI KONTROL
Standart Penetration Test K Karot Numunesi / Core Sample Drilling Engineer Checked
BST  Basingh Su Testi P Pressiyometre Deneyi Isim Emrah AKGUG
Water Pressure Test Pressuremeter Test Name Jeoloji Mihendisi
UD  Orselenmemis Numune k Permeabilite Deneyi MZA
Undisturbed Sample Permeability Test Signature O#T
Bu sondaj logu Jeolojik model ve laboratuvar deney sonuglari dikkate alinarak; Kiirsat TOKGOZOGLU tarafindan yeniden dizenlenmistir.
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Sondaj Logu

SONDAJ LOGU / BORING LOG SONDAJ o Cps.i
Page " No: 215
P%EESS-SD%&W STANDART PENETRASYON DENEYI| é“; a|E %; §
— kg / cm? Standart Penetration Test s|l€ls|s =
G (kg / em?) sl£]g|38 =3
ol [2 & [2:|2 2] pareEsavisi GRAFIK 218 =& %%
zEl2 |3 zZ Qg O Z [ Numb. Of Blows Graph JEOTEKNIK TANIMLAMA (2 25 =
geIGE|Z |a,|38(8w Geotechnical Description s12)15|E 2
IR ERFH B EHEEE o |E|S|E(F] |9
S2|28(|8_|22(35|5%|=|8|2|n T.2(|2(2|8(%|E
CSHEHER A R E PR 1‘925&5506
na|Zo|[=g[>c|Zz2|w=|o 2|3 10 20 30 40 50 60| ao|o|x|& €| a
3 :
SPT4 SPT4 12|20 |24 | 44
L 6.45
YAMAG MOLOZU
|- 7 | k5 Muhtelif (Gri-koyu gri-krem-bej) 74| -
renkli, orta siki-siki, kumlu Kkilli
| CAKIL. Islak, ince-iri, késeli-yari
B 7.50 késeli, genel olarak kirectasi-yer
SPT-5 SPT-5 19 (22|23 |45/l #l45/|| yer bresik kiregtasi kokenli, sert,
7.95 | cakill; % 35-40, ince malzemeli; %
= 8 < i & s
| 10-15, ince-iri taneli kumlu.
| ke | 840 [FP3-{40.40( 329 : -
8.70m
-9 9.00
SPT-6 SPT-6 23|39 |36 |75 [fHf 5
L 9.45
L 10| K7 54| -
B 10.50
SPT-7 SPT-7 17131 (39| 70
B 10.95 ‘
: YAMAG MOLOZU
L K-8 | 7| -
T / Mubhtelif (Gri-koyu gri-krem-bej)
renkli, ok siki, kumlu killi CAKIL.
- 12 12.00 Islak, ince-iri taneli, késeli-yari
SPT8 SPT8 s|ol13]22 'm koseli, genel olarak kiregtagi-yer
1245 yer bresik kiregtagi kokenli, sert,
i i cakilli; % 30-35, ince malzemeli; %
20-25, ince-iri taneli kumlu. Birim
| 13| ko [1290[-P4-]27.60) 266 ierisinde %  5-10  oraninda 76| -
| maksimum 20 cm.ye varan sert,
kiregtasi  kokenli  moloz-bloklar
L 13.50 bulunmaktadir.
SPT-9 SPT-9 17|16 |22 | 38 38| |||
4§ 13.95
|
L K-10 | 56| -
- 15 15.00 50
ISPT-10) ISPT-10) 43 - R "
15.29
K-11 T 31 -
16 15.90 |- P-5- 43.80 | 4268 [
SONDAJ MUHENDISI KONTROL
Drilling Engineer Checked
isim Emrah AKGUC
Name Jeoloji Mihendisi
IMZA
Signature 0 ’ﬂr
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Sondaj Logu

SONDAJ LOGU / BORING LOG SONDAY o cps.
Page  No: 315
PRES. DENEYI STANDART PENETRASYON DENEYI| £ | T
Press. Test 5 2| o|E| 2 o
5 (kg / cm?) Standart Penetration Test s|E g 8 =
i =5 )
=l |2 |& |Ze|a5| pareEsAvis GRAFIK 218 E’ = @
22 |5 [z [232]2%]| numb.orBiows Graph JEOTEKNIK TANIMLAMA A 2
4eIGE|Z |ay|38(8w Geotechnical Description S12)8|E <
0w g wadlea|Ss|(e|§|§ =|g|s|® o}
20|z, orF|s=|Xs]| & o Ell e e
Sz|28|u |Z22|5E(BE|a|8 2N HEIFFEINE
gE[3E|2s|82 k3|32 a] g HEHEIELE
od|zd|Z2|Ye|z22(ad|ao|®|8 10 20 30 40 50 Slz|=|S|€]|8
16 |
K-11 31 -
- 11 16.50sPT- . ) [
[SPT-11) 18 30 [sPT-11 5 R
- 17
K-12 50| -
[~ 18 eT| 1599 [P % Sl -|r T YAMAG MOLOZU
L Muhtelif (Gri-koyu  gri-krem-bej)
renkli, cok siki, kumlu killi CAKIL.
K-13 Islak, ince-iri taneli, késeli-yari 47| -
- 19 koseli, genel olarak kiregtasi-yer
yer bresik kiregtagi kokenli, sert,
cakilli; % 30-35, ince malzemeli; %
i %50 £ 20-25, ince-iri taneli kumlu. Birim
[SPT-13 [SPT-13 334 7| R ierisinde % 5-10 oraninda
1938-?5— 2830 | 324
L 20 19.9: & ! im 20 cm.ye varan sert,
| kiregtagi  kokenli  moloz-bloklar
| bulunmaktadir.
5 K-14 | 64| -
|
- 21 —21.00
| ’ I
|
K-15 17| -
- 22
L 2250 : 4 22.40 m
IsPT-14] ISPT-14] 161520 [ 35 [][T]1k ]
L 23 22,95 \
\ YAMAG MOLOZU
- K16 Kirmizimsi-koyu-yer ~ yer  agik 95| -
kahverenkli, sert, kumlu cakilli KiL.
L o4 24.00 Nemli, orta-yliksek plastisiteli; %
: 15-20, ince-gok ince taneli,
[BRT18 [PET1Y = ] B koseli-yan kogeli, sert-dagilgan,
L 24.45 | cakill; % 5-10, ince-iri taneli
kumlu.
- 25 | K17 Birim igerisinde yer yer karbonat 100 -
konkresyonlari bulunmaktadir.
5 25.50
ISPT-16 ISPT-16| 10 | 24 | 28 | 52
6], 2595
SONDAJ MUHENDISI KONTROL
Checked

Drilling Engineer

Emrah AKGUC

isim

Name Jeoloji Mihendisi
IMZA

Signature @ #f
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SONDAJ LOGU / BORING LOG

Sondaj Logu

SONDAJ
Borehole

No:  CPS-04i

Page

SAYFA

z
5

IS
b
o

PRES. DENEYI STANDART PENETRASYON DENEYI

Standart Penetration Test

SONDAJ DERINLIGI
Boring Depth (m)
NUMUNE CINSI
Sample Type
YERINDE DENEY

MANEVRA BOYU
In-Situ Test

Run

NET LIMIT BASING
Net Limit Pressure

Modulus of Elasticity

ELASTIK MODUL
0-15¢cm

DARBE SAYISI GRAFIK

Numb. Of Blows Graph JEOTEKNIK TANIMLAMA

Geotechnical Description

15-30 cm
30-45cm
z

10 20 30 40 50 60|

DAYANIMLILIK / Strength

AYRISMA / Weathering
KIRIK / Fracture (30 cm)
KAROT % (TCR)T.CoreR|

RQD %

50

POINT LOAD /IS,_ (MPa)

N
3

N

o

S

o

lp7+

- 27 27.00
ISPT-17| ISPT-17|

27.36

| g | k1o

28.50
ISPT-18] ISPT-18
28.95

- 29

29.40-P-8

- 30 30.00
ISPT-19] [SPT-19)

L 30.45

L 3¢ | k2t

- —131.50

- 32 | K22

- —132.50

- 33

K-23

- 34 —34.00

K-24
- 35

35.50
K-25

36

412

YAMAG MOLOZU

Kirmizimsi-koyu-yer  yer  agik
kahverenkli, sert, kumlu cakilli KiL.
Nemli, orta-yliksek plastisiteli; %
15-20, ince-gok ince taneli,
késeli-yari  koseli, sert-dadilgan,
cakili; % 5-10, ince-iri taneli
kumlu.

19|22 133 | 85 o %1l Birim icerisinde yer yer karbonat
konkresyonlari bulunmaktadir.

29.90 m

25(29)40|69 9

YAMAG MOLOZU

Sarimsi agik kahverenkli, sert,
kumlu  cakill KiL. Nemli,
orta-ylksek plastisiteli; % 35-40,
ince-iri  taneli, sert, koseli-yar
késeli, kiregtasi kokenli,% 20-25,
ince-iri  taneli  kumlu.  Birim
icerisinde % 5-10, maksimum 10
cm.ye varan sert, kiregtasi kokenli
moloz-bloklar gézlenmektedir.

100| -

100( -

70| -

47| -

67| -

3410 m

GAKILTASI

Acik kahve-gri renkli, ufalanabilir, gok zayif
dayanimli, cok-timdyle ayrismis, gok
gevsek tutturulmus/tutturulmamis,
kil/silt matriks icerisinde; %
40-45, ince-iri taneli, yar yuvarlak-yar
koseli, muhtelif kokenli, sert-dagilgan,
cakillar i

Sureksizlikler yogun ayrisma nedeniyle net
izlenememektedir.

i
[°)

0| |0
O| O]

[
N

W[>20 | 67 | 18

v

o
[¢]
ray

AV

nnv( 12 | 79 [ 13

SONDAJ MUHENDISI
Drilling Engineer

[>20]
KONTROL
Checked

isim Emrah AKGUG
Name Jeoloji Mahendisi

Signature

iMzA 0 ,ﬂr
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Sondaj Logu

SONDAJ

SONDAJ LOGU / BORING LOG Borehae  No:  CPS-4i
Page  No: 515
PRES. DENEY|  STANDART PENETRASYON DENEYI = | =
Press. Test 5 2| o|E| 2 o
5 (kg / cm?) Standart Penetration Test s|E g 8 =
hos E|l o 4
22l |2 |& |£e|3 8| pArBESAVISI GRAFIK 21% E’ = o’
z22l2.]2 |3 |23 S % | Numb. Of Blows Graph JEOTEKNIK TANIMLAMA 2 2|E|S =
g4£108|%2 |oyx|28|8w Geotechnical Description 5|12 gl <
HEREREHBIEHEAE HETH RN
S2|28(2 [22(5E|B2|a|8|2|N FHEMEPIHE
85(3E|125|E2|us |38 |ale S REEEEE
na|Zo|[Z=€|(>c|zZ2|w=|o 2|8 10 20 30 40 50 60| co|o|x|= € |a
36 | CAKILTASH
Agik kahve-gri renkdl. ufalanabilir, cok zayif dayanimii, Gok-tumoyle
- K25 ot e, 4048 e e e vatec et Kopl Viv|>20 [ 79 | 13
eIt kokeni, st dagigon, GaKiar iGemekiedr
- 37 —37.00 CAKILTAS] 37.00m
| Acik kahve-gri renkli, az-orta sert, zayi-otta zayif 041
| dayanimli, orta-yer yer ok ayrigmis, orta siki-gevgek
tutturuimus, karbonatl kilsiit matriks. icerisinde; % ]
40-45, ince-Irl taneli, yan yuvarlak-yan kosell m
muhtelif kokenli, sert-dagiigan, cakillar icermektedir.
[~ 38 [ k28 I Sureksizlikler; 20°, agik, mat, partzld 12100 70
| 38.40 m =
- HH KUMTASI SILTTASI
ARDALANMASI
- 39 ——39.00 . . )
KUMTASI: Gri-koyu gri renkli, orta
sert-sert, orta-orta zayif dayanimli,
- az aynigmig, orta siki tuturulmus,
ince-iri taneli, kil/silt matriksli.
— 40 T SILTTASI: Gri-koyu gri renkli, orta
1 sert, orta zayf dayaniml, az n o4
1 ayrismis.
L s T [1f] “BYmsmis 100 82
| 41,50-41,80 metreler arasinda orta
L 41 | siki tutturulmus, cakiltasi seviyesi
ayirtianmistir.
| T 1| Streksizlikler; 30°, 45°, acik, mat,
1| purizia, parlak, kaygan, Kil-silt
dolgulu.
- 42
42.00 KUYU SONU: 42.00 m
andik - 117 (0.00 - 7.50) m
1 sk - 2/7 (7.50 - 15.80) m
- | ahdik - 3/7 (15.80 - 24.45) m
| ahdk - 417 (24.45 - 29.30) m
I andik - 5/7 (29.30 - 32.50) m
L 43 andk - 6/7 (32.50 - 38.80) m
andik - 7/7 (38.80 - 42.00) m
- 44
- 45
46
Not : Kuyuya 42.00 metre inklinometre borusu yerlestirilip, 40x40x15 cm SONDAJ MUHENDISI KONTROL
b . e Drilling Engineer Checked
oyutlarinda kilitli metal kutu iginde koruma altina alinmigtir. =
isim Emrah AKGUC
Name Jeoloji Mihendisi
IMZA
Signature @ #f
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Sondaj Logu

SONDAJ LOGU / BORING LOG SONDAJ . Cpggsi
SAYFA R
Page No: 115
PROJE ADI / Project Name . Tarsus - Pozanti Otoyolu Tekir Hy. [BAS. - BIT. TAR. / Start-Finish Date : 26.05.2016 - 03.06.2016
SONDAJ YERI / Boring Location : POZANTI - TEKIR MEVKI / HEYELAN |MUH.BOR.DER. / Casing Depth 40.50 m (NW)
KILOMETRE / Chainage 3 YASS ve Olgiim Tarihi / GWL & Date -
SONDAJ DER. / Boring Depth : 45.00 m KOOR. SISTEMI / Coor. System TM39 ITRF96
DELIK CAPI / Hole Diameter : 45.00 m (NQWL) KOORDINAT / Coordinate (N-S) X : 4 135 485.00
SONDAJ MAK. & YONT. / D.Rig & Met.: YPSM-08 / ROTARY KOORDINAT / Coordinate (E-W) Y 394 807.00
SONDOR / Driller : Ahmet KAVAKLI SONDAJ KOTU / Elevation (m) 1176.99
[PRES. DENEYI STANDART PENETRASYON DENEYI| %u £l% g
Press. Test : D|o|lE|¢e o
& (kg / cm?) Standart Penetration Test g £ g 8 s
: o - g
2 |- |2 |& [2e]|3%]| pArBESAVISI GRAFIK ; 21 e @
ZE|2 |2 |2 [23]|2F| Numb.ofBlows Graph JEOTEKNIK TANIMLAMA £ 8 ek S
Yelce|2 (6 [38|2uw Geotechnical Description 21Z|8|E <
glus|s (wzlec|Ss £l e S| 8= S
28|z2 ollz=|¥a|5[8]|8 a ISR Ele|d
85|3zla |25|3E(GE|s|gl2|n TelZ|2|2(0|Z|E
S HIER A EE MR SHHEHHEE
B I A IR I R 10 20 30 40 50 6 g8 z= €| a
0 0.00 |
‘ YAPAY DOLGU
K1 | Gri-koyu gri renkli, kumlu killi 45| -
L | CAKIL. Islak, ince-iri, késeli-yari
W koseli, muhtelif kokenli, sert; %
1y 20-25, ince malzemeli; % 10-15,
- 150 — 50 [ ince-iri taneli kumiu.
SPTA1 SPT-1 117 -[R W
Yaz [ Birim igerisinde eser orandan
- 2 i y maksimum 30 cm.ye varan
il ¥ kirectagi  kokenli  moloz-bloklar
i K2 i y ayirtlanmistir. 54| -
il Y
T i 2.80m
— 3 3.00 Y
SPT-2 SPT-2 7|8 |10]18 TeLe
- 248 [N YAMAG MOLOZU
| N
|, | ka [390 P 11e0] 130 [ \ Kahve-kirmizimsi kahverenkli, orta 7l -
il N siki - gok siki, kumlu killi CAKIL.
i N Nemli, ince-iri taneli, koseli-yari
- 4.50 [l késeli, genel olarak, kiregtasi
SPT3 SPT3 25| 20 | 40 | 60 ||[/]]] kékenli, sert; % 25-30, orta-yiiksek
495 | plastisiteli; % 20-30, ince-iri taneli
=2 : kuml
‘ umlu.
|
i
- K-4 | | 60| -
|
6.00 (Tanimi Sonrald Saytacadr.| 5.80m A
DAYANIMLILIK/Strenglh (ISRM) AYRISMA / Weathering INCE TANELI / Fine Grained IRI TANELI / Coarse Grained
| DAYANIMLI Strong (RS) | TAZE Fresh N: 02 GOKYUMUSAK V.Soft N:0-4 C.GEVSEK  V.Loose
Il ORTADAYANIMLI  MStrong (R4) Il AZAYRISMIS Slightly W. N: 34 YUMUSAK Soft N:510 GEVSEK Loose
Il ORTAZAYIF M.Weak (R3) Il ORTAD.AYRISMIS  Mod. Weath N: 58 ORTAKATI M.stiff N:11-30 ORTASIKI M.Dense
IV ZAYIF Weak (R2) IV COK AYRISMIS Highly W. N: 915 KATI Stiff N:31-50 SIKI Dense
V  GOKZAYIF Very to Extremely V. TUMOYLEA. Comp.Weat. | N: 1630 GOKKATI V. Stiff N:>50 GOKSIKI V.Dense
Weak (R1 N: >30 SERT Hard
KAYA KALITESI TANIMI / RQD KIRIKLAR - 30 cm / Fractures ORANLAR / Proportions
%025 GOKZAYIF V.Poor 1 SEYREK Wide (W) % 5 PEKAZ Slightly | %5 PEK AZ Slightly
%2550 ZAYIF Poor 12 ORTA Monderate (M) % 515 AZ Little %520 AZ Little
%50-75 ORTA Fair 210  SKK Close (Cl) % 1535  GOK Very %2050 GOK Very
%75-90 1Y Good 1020 GOKSIK Intense (1) % 35 VE And
%90-100  GOK i Excellent >20  PARGALI Crushed (Cr)
SPT  Standart Penetrasyon Testi s Sediman Numunesi / Sediment Sample SONDAJ MUHENDISI KONTROL
Standart Penetration Test K Karot Numunesi / Core Sample Drilling Engineer Checked
BST  Basingl Su Testi P Pressiyometre Deneyi IsIM Emrah AKGUG
Water Pressure Test Pressuremeter Test Name Jeoloji Mihendisi
UD  Orselenmemis Numune k Permeabilite Deneyi WizA
Undisturbed Sample Permeability Test Signature @ My
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—YUKSEL PROJE :
X Sondaj Logu
YUKSEL PROJE ULUSLARARASI A §
Ditk Mahalles! 450, Cadd No'2
900, SR G wvs 020 o
S S At s NISSERT
Syt tom
SONDAJ i
SONDAJ LOGU / BORING LOG Borehae  No:  CPS-0i
Page  No: 215
PRES. DENEYI STANDART PENETRASYON DENEYI| £ | T
Press. Test 5 2| o|E| 2 o
5 (kg / cm?) Standart Penetration Test s|E g 8 =
hos E|l o 4
22l |2 |& |£e|3 8| pArBESAVISI GRAFIK 21% E’ = o’
z22l2.]2 |3 |23 S % | Numb. Of Blows Graph JEOTEKNIK TANIMLAMA 2 2|E|S =
g4£108|%2 |oyx|28|8w Geotechnical Description 5|12 gl <
FHER R R NHEHENE
S2|28(2 [22(5E|B2|a|8|2|N FHEMEPIHE
85(3E|125|E2|us |38 el S REEEEE
wmzw§m>szzm2ﬁ‘—n 10 20 30 40 50 6 ca|o|<x|¥ x|
5 PP E s =T 1R T
7 % | 6.90 [-p2-s070| 810 50
s Fese51 7.50 50
[SPT5] 754 [SPTS a5 - | =| R R
- 8
|
K-6 | 43| -
50
-9 9.00 = - -
SPT-61 9.00 [SPT-6 > R
YAMAGC MOLOZU
|5 9.90 [-P-3-{ 43.80 10711
| Muhtelif (Gri-koyu gri-krem-bej)
| renkli, ¢ok siki, molozlu bloklu
- K7 | | [l] kumlu Killi GAKIL. Islak, ince-iri-yer 38| -
| yer moloz-blok boyutlu, koseli, yart
L 44 | koseli, genel olarak bresik kiregtasi
| ve kirectagi kékenli, sert; % 25-30,
| ] ince malzemeli; % 10-15, ince-iri
L | [ taneli kumlu.
9.00-11.90 ve 19.40-20.10
- 12 ——12.00 T T metreler arasinda moloz-bloklu
seviye ayirtlanmistir.
0 i
K-8 1 40| -
12.90 P-4 13.80 | 3125
13
- e 1388 fser S : i
i 10 T
— 14
K9 a7 -
- 15 —15.00
- K-10 33 -
16 15.90 [-P-5- 60.80 | 876
SONDAJ MUHENDISI KONTROL
Drilling Engineer Checked
isim Emrah AKGUC
Name Jeoloji Mihendisi
iMzA
Signature @ #f
Bu sondaj logu Jeolojik model ve laboratuvar deney sonuglar dikkate alinarak; Kirsat TOKGOZOGLU tarafindan yeniden dizenlenmistir.
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SONDAJ LOGU / BORING LOG

Sondaj Logu

SONDAJ
Borehole

CPS-05i

SAYFA
Page

w
~
o

PRES. DENEY |

STANDART PENETRASYON DENEYI
Standart Penetration Test

DARBE SAYISI
Numb. Of Blows

GRAFIK
Graph

NET LIMIT BASING
Net Limit Pressure

ELASTIK MODUL
Modulus of Elasticity

MANEVRA BOYU

Run
YERINDE DENEY

NUMUNE CINSI
Sample Type
In-Situ Test
15-30 cm
30-45cm

SONDAJ DERINLIGi
0-15cm

0 30 40

0_60]

JEOTEKNIK TANIMLAMA
Geotechnical Description

DAYANIMLILIK / Strength

AYRISMA / Weathering
KIRIK / Fracture (30 cm)
KAROT % (TCR)T.CoreR|

RQD %

50

POINT LOAD /IS,_ (MPa)

o | Boring Depth (m)

=
3

—118.00

B —119.50

- 20

21

21.00

21.45

|, | k1 [21:90]P6 1810

2250

22.95

- 23

- 24 24.00

ISPT-10]

24.45

| o5 | k6 [2490P7{ 2010| 250

B ISPT-14 [SPT-14

o
u-|°

K-17

26

22

27

YAMAG MOLOZU

Mubhtelif (Gri-koyu gri-krem-bej)
renkli, ¢ok siki, molozlu bloklu
kumlu kKilli CAKIL. Islak, ince-iri-yer
yer moloz-blok boyutlu, késeli, yari
késeli, genel olarak bresik kiregtagt
ve kiregtasi kokenli, sert; % 25-30,
ince malzemeli; % 10-15, ince-iri
taneli kumlu.

9.00-11.90 ve 19.40-20.10

metreler arasinda moloz-bloklu
seviye ayirtlanmistir.

20.90 m

YAMAGC MOLOZU

Yesilimsi gri renkli, orta siki, gakilli
killi KUM. lIslak, ince-iri taneli; %
25-30, ince malzemeli; % 10-15,
ince-iri taneli, gakilli.

2295m

YAMAGC MOLOZU

Agik kahve-sarimsi kahve renkli,
kati-gok kati, kumlu cakilli KIL.
Nemli, orta-yiiksek plastisiteli; %
20-30, ince-iri taneli-eser bloklu,
késeli-yar koseli, genel olarak,
kirectasi kokenli, sert, cakilli; %
10-15, ince-iri taneli kumlu.

25.40-26.60 metre ve 26.80-27.00
metreler arasinda gakilli seviye
ayirtlanmisgtir.

@
©

75

59

98

76

SONDAJ MUHENDISI
Drilling Engineer

KONTROL
Checked

Emrah AKGUC
Jeoloji Mahendisi

isim
Name

iMzA
Signature

(.5
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Sondaj Logu

SONDAJ

SONDAJ LOGU / BORING LOG SONDAJ o Cps.gsi
Page  No: 415
PRES. DENEY|  STANDART PENETRASYON DENEYI = | =
Press. Test e =4 = I o
P kg / cm?) 5| E
25 (kg ) Standart Penetration Test [ ; = 8 =
= o ) 3
22l |2 |& |£e|3 8| pArBESAVISI GRAFIK 221518 o’
z22l2.]2 |3 |23 S % | Numb. Of Blows Graph JEOTEKNIK TANIMLAMA 2 2|E|S =
4s|1GE|2 |oy|a8|Sn Geotechnical Description 5|12 gl <
HEHEREHEHEHRHE HHEHERE
So|3¢lz [25(3E|5S|alge|N Zlz(z|c|®|E
ZE|ZE(Zc|2h |2 <3|~ | Slz|2|2]|alz
05 |3c|(5(u2|ws|38]| [w]|e <>-ﬂ_f§co
na|Zo[Z€|(>c|Z2|w=|o 2|8 10 20 30 40 50 60| o|lx|= € |a
26 ! YAMAG MOLOZU
- K-17 Acik kahve-sarims! kahve renkli, kati-cok 76| -
Tl kat, kumlu cakili  KIL.  Nemli,
1 orta-ylksek plastisiteli; % 20-30, ince-iri
- 27 ——27.00 - - - taneli-eser bloklu, koseli-yar  koseli,
genel olarak, kiregtasi kokenli, sert,
| cakill; % 10-15, ince-iri taneli kumlu.
i 25.40-2660 metre ve 26.80-27.00
K-18 1 | | metreler  arasinda  c¢akill  seviye 73| -
P 27.90-P-8—21.40| 156 ayirtlanmistir.
| | | 28.10 m
B 28.50
ISPT-12] ISPT-12] 17|28 | 34 | 62
L 29 28.95
JlI| vyamag moLozu
L K-19 | 35| -
Gri-yegilimsi  gri  renkli, gok
L 5506 kati-sert, kumlu gakilli KIL. Nemli,
. | orta-yiksek plastisiteli; % 15-20,
[SRT=1 [SPT-1S) 12119 | 26 [ 45 177 | [*?[|| ince-iri taneli, késeli-yari késeli,
| 30.45 | | genel olarak, silttagi-kumtasi,
kékenli, orta sert-dagilgan, cakilli;
L pad T % 5-10, ince-iri taneli kumlu.
| 5, | ko [3090[-Po3020) 374 a7 -
+ T 30.50-30.70 metreler arasinda
| 9 -
i 3150 T T ‘ kum orani % 25-30 artmaktadir.
IsPT-14 IsPT-14 14|22 |33 55| | 54|
| 3o —131.95
L K-21 | 100( -
T
A 3280m
- 33 33.00
ISPT-15 IsPT-15 10| 14 | 17 [ 31 [ 1 3 YAMAG MOLOZU
5 33.45 | .
1 Agik-sarimsi  kahverenkli-yer yer
| kir kahverenkli, cok
33 | e | 3390 F=I0 60 B ! LIl Kati-sert, kumlu gakilli KIL. Nemli, 100] -
orta-yiksek plastisiteli; % 20-30,
ince-iri-blok  boyutlu, késeli-yari
i gﬁgg | | koseli, genel olarak kiregtas
ISPT-16] ISPT-18 8 | 14|15 29 [[]] [TTd[129] [[[| kokenli, sert, gakill; % 10-15,
.9 ince-iri taneli kumlu.
L 35 38
35,50-36,00 metreler arasinda
L K-23 I I bloklu seviye ayirtlanmistir. 78| -
36 36.00
SONDAJ MUHENDISI KONTROL
Drilling Engineer Checked
isim Emrah AKGUC
Name Jeoloji Mihendisi
IMZA
Signature @ #f
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Sondaj Logu
YUKSEL PROJE ULUSLARARASI A S.
Bk Manallos! 450, Caddo Noi23
N L )
yoroe@yukselproje.com i
Yy Rsaipre tom
SONDAJ i
SONDAJ LOGU / BORING LOG Borehae  No:  CPS-0i
SAYFA s
Page No: 5/5
PRES. DENEYI STANDART PENETRASYON DENEYI| £ = w
Press. Test 2 2| o|E| 2 o
5 (kg / cm?) Standart Penetration Test o[£ g 8 =
hos E| o 2
2zls |2 |& |Ze|35]| oareEsavis GRAFIK alg|e E o
z=12.12 |2 |23 S % [ Numb. Of Blows Graph JEOTEKNIK TANIMLAMA 2lg|E|5 =
4s|1GE|2 |oy|ag|Sn Geotechnical Description 5|Z|e|E <
28|9C (€ |ullcs|cs| |58 HHEHEME
So|3¢lz [25(3E|5S|alg]e|N zlz|z|8|2|E
ZE|EE|2c |25 212227 S1Z|=2|8lalz
Os|os|Z5|u®|us|[33]|  |w]|e <>-°_f§oo
oa[Zo|Se[>c|Z2z2[(Ts|o |23 10 20 30 40 50 60| olx|= €| a
36 i |
ISPT-17] ISPT-17, 20|26 |26 | 52 u%vl‘r 1] YAMseMaLon
s 36.45 K b o K. Nl ormiksok pewtbel,
2030, ince-iibiok boyutl, ksssikyan kosel, genel olarak
Kirectas: kokeni, ser, cakil; 6 10-15, Ince-i tane kuml.
L 37| k24 s arasinda o5 -
37.20m
- | =—]37.50— 50 [
ISPT-18] 37.70 ISPT-18 25|15 - R “ YAMAG MOLOZU
- 38 - Muhtelif (Gri - koyu gri - krem -
L i bej) renkli, ¢ok siki, kumlu Killi
K25 ! CAKIL. Islak, ince-iri taneli, koseli, 50| -
i yari koseli, genel olarak kiregtasi
kokenli, sert; % 25-30, ince
L 39 29.00 kmalzlemeli; % 10-15, ince-iri taneli
IsPT-19) ISPT-19 16 [ 15|32 R fif v
| —139.40 ——
K-26 39.70 m 83| 0
|- 40 —40.00 IV |>20
| T KUMTASI - SILTTASI
T ARDALANMASI
K-27 : 100 77
L 41 KUMTASI: Gri-koyu gri renkli, orta
" ! sert, orta-orta zayif dayanimli,
| taze-az aynsmig, siki-orta siki
- ——141.50 [ tutturulmus, ince-iri taneli,
karbonatl kil/silt matriksli.
L 42 " , . :
SILTTASI: Gri-koyu gri renkli, orta
K-28 [ sert, orta-orta zayif dayaniml, 100100
s | taze-az ayrismis.
I [o4
42.20-42.90 metreler arasi ince
[ 43 —143.00 taneli,  43.50-44.00  metreler
- arasinda ince-iri taneli, cakiltagl
L iyeleri ayirtlanmistir.
K29 Sreksizlikler; 10°, 45°, agik, mat, 100| 73
L 44 : purtzld.
- 44.50 |
K-30 | 100|100
- 45 :
45.00 | KUYU SONU: 45.00 m
Safidik - 1/8 (0.00 48.15) | Sandk - 2/4 (8.19 - 15.00) m aFidik | B8/ 15.04 2310y m Sandik - 4/8 (23.10 - 29.80) m andik - [5/8 (2p.80 -[36.60) m
| Sapdik- 6/ (36.60[- 39.40] m Sandk - 7/4 (39.40 - 4450) r +45100) m
46 |
Not : Kuyuya 45.00 metre inklinometre borusu yerlestirilip, 40x40x15 cm SOS‘FI)IN héUI-!ENDISI Kg]"g&%‘-
boyutlarinda kilitli metal kutu iginde koruma altina alinmigtir. IWIng =nnesr
isim Emrah AKGUC
Name Jeoloji Mihendisi
IMZA
Signature 0 ’ﬂr
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Sondaj Logu

SONDAJ LOGU / BORING LOG SONDAJ ;. cps.gri
SAYFA g
Page No: 1/6
PROJE ADI / Project Name Tarsus - Pozanti Otoyolu Tekir Hy. |BAS. - BIT. TAR. / Start-Finish Date - 20.05.2016 - 26.05.2016
SONDAJ YERI / Boring Location Pozanti / Tekir Mevki / HEYELAN |MUH.BOR.DER. / Casing Depth 28.50 m (NW)
KILOMETRE / Chainage YASS ve Olgtim Tarihi / GWL & Date
SONDAJ DER. / Boring Depth 48.00 m KOOR. SISTEMI / Coor. System TM36 WGS84
DELIK CAPI / Hole Diameter 48.00 m (NW) KOORDINAT / Coordinate (N-S) X 4135 586.00
SONDAJ MAK. & YONT./ D.Rig & Met.: YPSM-02 / ROTARY KOORDINAT / Coordinate (E-W) Y 394 689.00
SONDOR / Driller Ramazan KAVAKLI SONDAJ KOTU / Elevation (m) 1197.17
IPRES. DENEY]| i =] =
eaDENE STANDART PENETRAlSYON DENEYI g, al & % K
—_ (kg / cm?) Standart Penetration Test s|£|18|s s
o] sls|8(¢C i
2 |- |2 |& [Z2e]|3%]| pArBESAvsI GRAFIK ) 31£|2|E &
zE[2 9 |& 2 2|2 %[ Numb. of Blows Graph JEOTEKNIK TANIMLAMA 2 2 218 5
Bclog|% |0 |=8 oa Geotechnical Description = e Y <
Bly S| @ wilEa |5 g €| E S|l<|&|® (e}
28|1z¢ |5 [af|s=[£:]|5|8]8 S 1 b I
2e38|2. (2822 25| 2| % %" HHHEHE
El2E|Zc|25| 2 el x 5
FHERIEE L dgo 218 10 20 30 40 50 60| Slzls|2|€(Q
) 000 T
K1 [ YAPAY DOLGU a7 -
A Kahve-grimsi  kahverenkli, kat,
kumlu cakilli KiL. Nemli,
3 1.50 LT orta-ylksek plastisiteli; % 35-40,
SPT-1 SPT- 6|s|sl1a 1ol |14 ince-iri taneli, koseli-yari késeli,
105 ’ muhtelif kokenli, sert, cakilli; %
ke : il 15-20, ince-iri taneli, kumlu.
| o | 240 FP1o 450 [ 155 o =
280 m
-3 3.00 ' T
SPT-2 SPT2 34|37 [T
I 3.45 ‘
Il YAMAG MOLOZU
L 4 | ks , 95| -
Kahve-koyu kahverenkli, orta kati,
kumlu  cakili  SILT. Nemli,
F 450 orta-ylksek plastisiteli; % 10-15,
SPT3 SPT3 3la|ls5]s9 ince-iri taneli, késeli-yari késeli,
495 sert, muhtelif kékenli, cakilli; %
F2 : 5-10, ince-iri taneli, kumlu.
| ka | 540 P2 a0 [ 79 0| =
6 6.00
DAYANIMLILIK / Strength (ISRM) AYRISMA / Weathering INCE TANELI / Fine Grained IRI TANELI / Coarse Grained
| DAYANIMLI Strong (R5) | TAZE Fresh N: 02 GOK YUMUSAK V.Soft N:0-4 G GEVSEK  V.loose
Il ORTADAYANIMLI  M.Strong (R4) I AZ AYRISMIS Slightly W. N: 34 YUMUSAK Soft N:510 GEVSEK Loose
Il ORTAZAYIF M.Weak (R3) Il ORTAD.AYRISMIS  Mod. Weath N: 58 ORTAKATI M.Stiff N:11-30 ORTA SIKI M.Dense
vV ZAYIF Weak (R2) IV GOK AYRISMIS Highly W, N: 915 KATI Stiff N:31-50 SIKI Dense
V  GOKZAYIF Very to Extremely vV TOMOYLE A Comp. Weat N 16-30 GOK KATI V.Stiff N:>50 GOK SIKI V.Dense
Weak (R1) N: >30  SERT Hard
KAYA KALITESI TANIMI / RQD KIRIKLAR - 30 cm / Fractures ORANLAR / Proportions
%025  GOK ZAYIF V.Poor 1 SEYREK Wide (W) % 5 PEK AZ Slightly %5 PEK AZ Slightly
%2550 ZAYIF Poor 12 ORTA Monderate (M) % 515 AZ Little %520 AZ Little
%5075 ORTA Fair 210 SK Close (CI) % 15-35 GOK Very %2050 GOK Very
%7590  iYi Good 1020 GOKSIK Intense (1) % 35 VE And
%90-100 GOKIYi Excellent >20  PARGALI Crushed (Cr)
SPT  Standart Penetrasyon Testi s Sediman Numunesi / Sediment Sample SONDAJ MUHENDISI KONTROL
Standart Penetration Test K Karot Numunesi / Core Sample Drilling Engineer Checked
BST  Basingh Su Testi P Pressiyometre Deneyi isim
Water Pressure Test Pressuremeter Test Name
ub Orselenmemis Numune k Permeabilite Deneyi IMZA
Undisturbed Sample Permeability Test Signature
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Sondaj Logu

SONDAJ

SONDAJ LOGU / BORING LOG SONDAJ ;. cps.yi
Page No:  2/6
PRES. DENEYIl  STANDART PENETRASYON DENEYI slalels g
e (kg / cm?) Standart Penetration Test § £ E g s
0 518(8]2 %
Z2l- |2 |& [22]|35]| pArBESAVISI GRAFIK _ 215|315 @
£E(2 Qe |& % 2|2 % | Numb. Of Blows Graph JEOTEKNIK TANIMLAMA < g 21 >
L1685 |og|DE Su Geotechnical Description F|2|E|& 2
glur|lg |wslec|(Zs|(e|§]§ S|<|&|® 9
20(z5|5 [or|S=[Z2| 6|88 sl2E|E]l ]2
ggg—ggz,g:g’é—gms"q’r« | 2(<|2|alkE
35(55|25|52|o3 |38 [w]e AEEEIELE
od|za|se|>clz2|n=|p|2]8 10 20 30 40 5 gl <l L
7 b SS% Pt > R T
K-5 53| -
- 7
= — 7.50
— 8
K6 43| -
- 9 —9.00
K7 36| -
i YAMAC MOLOZU
Kahve-kirmizimsi  kahve renkli,
5 1050 siki-gok siki, kumlu killi CAKIL.
SBTe ’ SPTE o |16l 19| 38 b Islak, ince-iri taneli, késeli-yari
THHTT koseli, sert, kirectasi kokenli,
— 11 10.85 cakilli; % 30-40, ince malzemeli; %
10-15, ince-iri taneli, dagilgan,
ka |1140FP3-23.20| 264 \ kumlu. Birim icerisinde % 5-10 sl .
i oraninda maksimum 40 cm.'ye
varan gri renkli, sert, kiregtas!
kékenli  moloz-bloklu  seviyeler
- 12 120 50
rsprs] 1398 [seT=] o - | - [ R [T /" ayirtianmistir.
K9 40| -
- 13
- 1350 /-
SPT-7 SPT-7 20|14 11|25
L 14 13.95
i k10 |1440F-P4— 1440 | 115 \ el -
- 15 —15.00
- K11 79| -
16 I \
SONDAJ MUHENDISI KONTROL
Drilling Engineer Checked
isimM
Name
IMZA
Signature
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SONDAJ i
SONDAJ LOGU / BORING LOG SONDAJ o cpsai
Page " No:  3/6
PRES. DENEYI|  STANDART PENETRASYON DENEYI £ | e =
Press. Test & 2| o E [ &
= (kg / crm?) Standart Penetration Test o | £ Q s
0 zl8(8|2 S
Zels |2 |& |2e|28]| pareESAVIS GRAFIK gl &= & %
zE|2 3 |z 2z 8 | Numb. Of Blows Graph JEOTEKNIK TANIMLAMA = 2|59 =
BE|1c8|S |oy|D8|8T Geotechnical Description S|12[8|E <
28|eF|e [se|5s x| e[ 5|5 HE R M E
B REI R EIHE HEFEHHE
z £ Z S 21917 = =
35(35|25|52|8%(38| |6]e AL
oa|lzo|[z=e|(>c|Z2|u=|o|[2]| 8 10 20 30 40 50 60| ol |x €| o
16 1]
K11 [ 79| -
- 16.50
SPT-8 SPT8 2521|2445
- 17 16.95
L K-12 67 | -
- 18 18.00 0] 1.
SPT-9118 80 LSPT-0: 5 R
K13 62| -
18.90|-P-5 43.50 | 3966
- 19
& —119.50
|
| YAMAC MOLOZU
- 20 ‘
K-14 I Kahve-kirmizimsi  kahve  renkli, 79 -
| siki-gok siki, kumlu killi CAKIL.
Islak, ince-iri taneli, koseli-yan
koseli, sert, kirectasi kokenli,
- 21 —21.00 cakilli; % 30-40, ince malzemeli; %
10-15, ince-iri taneli, dagilgan,
u kumlu. Birim icerisinde % 5-10
B oraninda maksimum 40 cm.'ye
K-15 | varan gri renkli, sert, kiregtasl 70| -
L > kékenli  moloz-bloklu  seviyeler
ayirtlanmistir.
B —122.50
- 23
K-16 83| -
|- 24 ——24.00
- |
K17 ; 37| -
L 25 T
|
fl
- 25.50
K-18 81| -
26
SONDAJ MUHENDISI KONTROL
Drilling Engineer Checked
isimM
Name
IMZA
Signature
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Bk Manallos) 450, Cadde No
OBB10, CANKAVA. ANKARA
Tol. (313) 308 70 00 FAX: (112) 405 70 24

yoroje@yukselprop.con
Warel yiksoiproje com tr

—YUKSEL PROJE

YUKSEL PROJE ULUSLARARASI A $.
23 ®

YP-9110-FRM-0081

Sondaj Logu

SONDAJ i
SONDAJ LOGU / BORING LOG SONDAJ ;. cps.yi
Page . No: 416
PRES. DENEYI|  STANDART PENETRASYON DENEYI £ P <
Press. Test 3 2| o g [ &
= (kg / cm?) Standart Penetration Test e | £ Q =
0 518(8]2 %
Zels |2 |& 2, |2 %| DARBE sAvYisI GRAFIK ) al 2| % &
z<|2 8 |& 23z gg Numb. Of Blows Graph JEOTEKNIK TANIMLAMA = g15|8 3
BE|1c8|% |oy|D8|8T Geotechnical Description F|2|E|& 2
28|e7|E [88|ss|2s|e| BB NHEEHEEE
3e32|a [25|2E[5E|S| ]2l T Z|2|2|0|2|
zE|38|zc |25 21232 cz|>|zl|Zle|la|Z2
Os|oe|Z5|u?|us|38] |w me<>—£§co
od|za|se|[>£|Z2|w=s|o |28 10 20 30 40 50 60) aca|o|x|= €| d
% T T SR 26.10m ™
- K18 81| -
|- 27 —27.00
YAMAG MOLOZU
K-19 98| -
e Muhtelif renkli (yesilimsi gri-koyu
kahve-agik  kahverenkli), sert,
L cakill kumlu  KIL. Nemli,
28.75 orta-ylksek plastisiteli; % 15-20,
: ince-iri  taneli, kumlu; % 5-10,
- 29 [SPT-10) [eRT-10) 14 (2012242 ince-iri taneli, késeli-yari késeli,
29.20 sert, muhtelif kokenli, gakilli.
i Birim igerisinde yer yer karbonat
K20 konkresyonlu seviyeler as| -
L 30 ayirtlanmistir.
B 30.50
K-21 ol -
— 31 31.00
SPT-11 ISPT-11 12 (17 | 25 | 42
L 31.45
- 31.60m
\ KUMTASI-SILTTASI
L \l| ArDALANMASI
ke T I - N]|] sittast: Sanmsi agik kahverenkii, L B
- . . ufalanabilir, gok zayif dayamiml,
\|| cok-tumuyle ayrismis.
- 33 33.00 50 Kumtasi: Sarimsi agik kahverenkli,
SPT-12 [SPT-12 25|31 95| R ufalanabilir, gok zayif dayanimli,
| 33.40 cok-tuimuyle ayrismig, gevsek
tutturulmus-tutturulmamis,
karbonatli kil-silt matriksli. IV/V|>20
| 54| k23 %8| 0
Sureksizlikler; yogun aynisma
nedeniyle gézlenememektedir.
- ——34.50 34.50 m
CAKILTASI
Gii-krem-bef renkli, ufelanabllir-az sert, cok zayf | O
- 35 dayanimil, Gok-tumeyle  ayrismis, ok gevsek o)
tutturuimus-tutturuimenis, karbonatii ki-sitt matiks [ S
K24 icerisinde; % 40-45, Ince-ota tanell, yan 87 | 20
35.40-P-7 4270 | 1672 chlgamr:mr kosell, sert, muhtelif kekenli cakilar [~
¥ [)
Sureksiziikler:  yogun  aynsma  nedeniyle | ©
36 36.00 gozienememektedir. N [s)
SONDAJ MUHENDISI KONTROL
Drilling Engineer Checked
isimM
Name
IMZA
Signature
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—YUKSEL PROJE

YP-9110-FRM-0081

YUKSEL PROJE ULUSLARARASI A.S.
ik Maratas: 450 Cado No:23

Bt CANEAYY SR [
R0 SNV Bhe) 408 70 24

yoroje@yukselprop.con
Warel yiksoiproje com 1

Sondaj Logu

SONDAJ

SONDAJ LOGU / BORING LOG Borehole No:  CPS-07i
SAYFA g
Page No: 5/6
PRES. DENEYI|  STANDART PENETRASYON DENEYI £ | =
Press. Test & 2| o E [ &
_ (kg / cm?) Standart Penetration Test §| £ 5 s
9 - [o = a2 8 8 3
Zels |2 |& |22|35]| pArEesAvisI GRAFIK 215515 )
®Z1Z,(8 z 122 g‘g Numb. Of Blows Graph JEOTEKNIK TANIMLAMA § § 2lS =
BE|1c8|S |oy|D8|8T Geotechnical Description F2|ElE 2
28|27 e |8l |xe|e| BB HEIE R MNE
B REI R EIHE HEEHHRE
SHEHEREAFE R R A HEEEEE
od|za|se|[>£|Z2|w=s]|o|2]8 10 20 30 40 50 60| alx)x 2 2
36 36.00 Ml
|
K25 50
- 37
B 37.50
K-26 [
- 38 38.00
CAKILTASI
] = Gri-krem-bej renkli, ufalanabilir-az 2BH 10,
HHAHH ] sert, cok zayif  dayanimli,
|- 39 ——39.00 cok-timuyle ayrismis, cok gevsek
tutturulmus-tutturuimamis,
karbonatl kil-silt matriks igerisinde; IV/V]>20
B % 40-45, ince-orta taneli, yari
K28 | yuvarlak-yari késeli, sert, muhtelif an
L5 | kékenli cakillar igermektedir.
|
| Sureksizlikler;  yogun aynsma
L 14050 nedeniyle gézlenememektedir.
— 41
K-29 83| 0
- 42 ——42.00
K30 42.70 m 87 | 27
- 43 CAKILTASI w2
i 4350 Gri-koyu gn”renkll. orta sert-yer W |20
yer ufalanabilir, orta zayif-yer yer
cok zayif dayanimli, orta derecede
- 44 ayrismig-yer yer gok ayrismis, orta 0-
Y stk tutturulmus-yer  yer  gevsek —
tuturulmus-tutturulmamis, 240
i VLR L L karbonati Kil-silt matriks igerisinde;
K31 | % 40-45, ince-orta taneli, yar >20| g3 | 43
L 45 [ yuvarlak-yari koseli, sert, muhtelif ]
| kékenli gakillar igermektedir.
\
L Sureksizlikler; 10°, 30°, 45°, agik, 0-1
mat, plrdzld, kil-silt dolgulu.
46 —
SONDAJ MUHENDISI KONTROL
Drilling Engineer Checked
isimM
Name
IMZA
Signature
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Bk Manallos) 450, Caddo N

06810, CANKAYA - ANKARA
Tol. (313) 308 70 00 FAX: (112) 405 70 24

—YUKSEL PROJE

YUKSEL PROJE ULUSLARARASI A $.
023 ®

YP-9110-FRM-0081

Sondaj Logu

Yoroje@yukselproe com
ik Hoeeonilp 24
SONDAJ i
SONDAJ LOGU / BORING LOG SONDAJ ;. cps.yi
Page No:  6/6
PRES. DENEYI|  STANDART PENETRASYON DENEYI £ P <
Press. Test 3 2| o g [ &
& (kg / cm?) Standart Penetration Test o | £ S 8 3
0 =l o A
Zels |2 |& |2e|28]| pArRBESAVISI GRAFIK . 21 & t:: = o
zE|2 Q z |22 8‘@ Numb. Of Blows Graph JEOTEKNIK TANIMLAMA § § 2lS =
BE|1c8|% |oy|D8|8T Geotechnical Description F|2|E|& 2
28|uf|e [8e|Ei|zs|e| 6|5 NEEEE 3
Sz|38|2 [Z2|55|B2|a|8]%]|N To|Z(2|2|5|2|E
zE|38|zc (25 22123270 c2ls|z|2|2|g|2
05|55 |u?|uws|38] |w]|o me<>—£§co
oa|lzo[z=e|(>c|Z2|u=|o |2 ]| & 10 20 30 40 50 60) aca|o|x|= €| d
% e S 26.10m 1T
K-31 SILTTASI 83 | 43
- [—146.50
Gri-koyu gri renkli, orta sert,
orta-orta  zayif dayaniml, az
47 ayrismis. wm| 1|20
K2 Siireksizlikler; 30°, 45°, 60°, acik, 1001 47
- parlak, kaygan; 30°, 45°, 80°, kapali,
maksimum 3 mm. ‘'ye varan, seyrek,
kalsit dolgulu.
[— 48
48.00 KUYU SONU: 48.00 m
ISandk - 1/7 (0.00 - 6.70) m
ISandk - 2/7 (6.70 - 15.75) m
i Isandhk - 3/7 (15.75 - 21.70) m
ISandk - 4/7 (21.70 - 28.30) m
TH|sanidk - 5/7 (28.30 - 36.00) m
L 40 andk - 6/7 (36.00 - 43.80) m
| [sandhk - 7/7 (43.80 - 48.00) m
- 50
— 51
- 52
- 53
- 54
- 55
56
Not : Kuyuya 48.00 metre Inklinometre borusu yerlestirilip, 40x40x15 cm SONDAJ MUHENDISI KONTROL
b e e Drilling Engineer Checked
oyutlarinda kilitli metal kutu icinde koruma altina alinmistir.
isimM
Name
IMZA
Signature
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Mahalles! 450, Cadde No23

—YUKSEL PROJE

YUKSEL PROJE ULUSLARARASI A §.

YP-9110-FRM-0081

Sondaj Logu

Dk Mo
A e . .
Yorols@yukselproje com i
Yot e oroe-bomy
SONDAJ : i
SONDAJ LOGU / BORING LOG SONDAJ o CPs.09]
Page No: 114
PROJE ADI / Project Name . Tarsus - Pozanti Otoyolu Tekir Hy. [BAS. - BIT. TAR. / Start-Finish Date : 20.05.2016 - 25.05.2016
SONDAJ YERI / Boring Location : POZANTI - TEKIR MEVKI / HEYELAN |MUH.BOR.DER. / Casing Depth 27.00 m (NW)
KILOMETRE / Chainage 3 YASS ve Olgiim Tarihi / GWL & Date
SONDAJ DER. / Boring Depth : 36.00m KOOR. SISTEMI / Coor. System : TM36 WGS84
DELIK CAPI / Hole Diameter 36.00 m (NQWL) KOORDINAT / Coordinate (N-S) X 4 135 590.00
SONDAJ MAK. & YONT. / D.Rig & Met.: YPSM-06 / ROTARY KOORDINAT / Coordinate (E-W) Y 394 774.00
SONDOR / Driller : Murat AYDIN SONDAJ KOTU / Elevation (m) :1180.29
PRES. DENEYI|  STANDART PENETRASYON DENEYI £ =g w
Press. Test : ©|lo|E| e o
& (kg / cm?) Standart Penetration Test ;_,’ £ ; 8 s
i 5 ) A
2 |- |2 |& |[2e]|3%]| pArBESAVISI GRAFIK B 'i, 5 &
ZzE[2 |o zZ |2 Z[2%| Numb. of Blows Graph JEOTEKNIK TANIMLAMA £ g|5|6 =
Yelce|2 (6 [38|2uw Geotechnical Description 212|8|E <
alw > wolea ‘s E| & S|l 5| o
28|g°|€ |ad|s=|%2|8|8|s g St |2 el
oonﬁﬁ.zazé'azmSQN To|lZ|2Z|2(0]2]E
BB M E HHHEHEEE
palz2g|=2|¥|¥2 a2 10 20 30 40 50 6 £&|8|z|= € |a
0 0.00 | S
| YAMAG MOLOZU
K-1 Krem-bej renkli, orta siki, killi 37| -
- 1 cakilll KUM. Islak, ince-iri taneli; %
30-35, ince-gok ince taneli,
koseli-yar késeli, muhtelif kokenli,
- 1.50 sert-dagilgan gakilli; % 20-25, ince
SPT-1 SPT-1 65|11 k malzemeli.
- 1.95
4 210m
L K2 46| -
— 3 3.00 YAMAC MOLOZU
SPT-2 SPT-2 56|11 T
345 N Muhtelif (Gri-koyu gri-krem-bej)
[ I renkli, orta siki, kumlu killi CAKIL.
N Islak, ince-iri taneli, kdseli-yari
L i | ka |[390 [PA{1400] 143 M, koseli, genel olarak kiregtasi 70| -
™ kokenli, sert, ¢akilli; % 30-35, ince
\\ malzemeli; % 10-15, ince-iri taneli
¥ IspT3] 4-50 [Yd kumlu.
[SET3] 4 5 [SETS) 2| |- |R al-
pd 4.40-5.70 metreler arasinda killi
F2 p cakilll kum seviyesi ayirtlanmistir.
K4 L 29 -
- L e
Y
6 6.00 [ s &)
DAYANIMLILIK / Strength (ISRM) AYRISMA / Weathering INCE TANELI / Fine Grained IRI TANELI / Coarse Grained
| DAYANIMLI Strong (RS) | TAZE Fresh N: 02 GOKYUMUSAK V.Soft N:0-4 C.GEVSEK  V.Loose
Il ORTADAYANIMLI  MStrong (R4) Il AZAYRISMIS Slightly W. N: 34 YUMUSAK Soft N:510 GEVSEK Loose
Il ORTAZAYIF M.Weak (R3) Il ORTAD.AYRISMIS  Mod. Weath N: 58 ORTAKATI M.stiff N:11-30 ORTASIKI M.Dense
IV ZAYIF Weak (R2) IV COK AYRISMIS Highly W. N: 915 KATI Stiff N:31-50 SIKI Dense
V  GOKZAYIF Very to Extremely V. TUMOYLE A Comp.Weat. | N: 1630 GOKKATI V. Stiff N:>50 GOKSIKI V.Dense
Weak (R1) N: >30 SERT Hard
KAYA KALITESI TANIMI / RQD KIRIKLAR - 30 cm / Fractures ORANLAR / Proportions
%025  GOKZAYIF V.Poor 1 SEYREK Wide (W) % 5 PEKAZ Slightly | %5 PEK AZ Slightly
%2550 ZAYIF Poor 12 ORTA Monderate (M) % 515  AZ Little %520 Az Little
%50-75 ORTA Fair 210  SIK Close (Cl) % 1535  GOK Very %20-50 GOK Very
%7590  IYi Good 1020 GOK SIK Intense (1) % 35 VE And
%90-100  GOK i Excellent >20  PARGALI Crushed (Cr)
SPT  Standart Penetrasyon Testi s Sediman Numunesi / Sediment Sample SONDAJ MUHENDISI KONTROL
Standart Penetration Test K Karot Numunesi / Core Sample Drilling Engineer Checked
BST  Basingli Su Testi P Pressiyometre Deneyi Isim Emrah AKGUG
Water Pressure Test Pressuremeter Test Name Jeoloji Mihendisi
UD  Orselenmemis Numune k Permeabilte Deneyi WzA
Undisturbed Sample Permeability Test Signature 0 My
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—YUKSEL PROJE

YP-9110-FRM-0081

YUKSEL PROJE ULUSLARARASI A $

Dietik Mahallos! 450, Cadde No:2
00610 CANKAVA ANKARA @
Tel (3171495 70 00 FAX (312)4357024  \SERT

yProje@yuksaiprojo.com
Veorw yukselproje.com ir

Sondaj Logu

SONDAJ

SONDAJ LOGU / BORING LOG SONDAJ o Cps.gp
Page | No: 214
PRES. DENEY|  STANDART PENETRASYON DENEYI 5 =< =
Press. Test 2 2| o|E| 2 o
5 (kg / cm?) Standart Penetration Test o[£ g 8 =
, = )
ol |2 |& |Ze|a35| pareEsavis GRAFIK 21s 'j:’ 5 @
212,18 |g |23|2%| numb.ofBlows Graph JEOTEKNIK TANIMLAMA A 2
4£(c 8 2 |loy|ag Qu Geotechnical Description 5|Z|e|E <
28|ur|g |wllez|ss| (5] NEHEERRE
ggg%‘igzgggﬁézﬁﬁN FHEHEEERE
35|55125|62 65|58 | e 1‘925&5506
na|Zo|[=g[>c|Zz2|w=|o 2|3 10 20 30 40 50 60| ao|o|x|& €| a
6 ’ /
sPT4 SPT4 6|56 |1
L 6.45
YAMAGC MOLOZU
| | ks 690 P2 es0 | 110 agil =
Mubhtelif (Gri-koyu gri-krem-bej)
| | renkli, orta siki, kumlu Killi CAKIL.
2 7.50 [ Islak, ince-iri taneli, késeli-yari
SPT-5 SPT-5 71549l g koseli, genel olarak kiregtas
7.95 | kékenli, sert, gakilli; % 30-35, ince
- 8 [ \ malzemeli; % 10-15, ince-iri taneli
[ I kumlu.
L K6 | 83| -
4.40-5.70 metreler arasinda Kkilli
cakilll kum seviyesi ayirtlanmistir.
-9 9.00
SPT-6 SPT-6 16| 14 [ 11 [ 25 [t 2
| 9.45
9.60 m
L 10| K7 58| -
I 1920 1 YAMAG MOLOZU
SPT-7 SPT-7 13|17 20| 37 . |137] 5
|
- 11 10.95 Muhtelif (Gri-koyu ~gri-krem-bej)
" \ ! renkli, siki-gok siki, kumlu Kkilli
! CAKIL. Islak, ince-iri-yer yer blok
i LS | \ boyutlu, késeli-yari koéseli, genel 9 -
| \ olarak kiregtasi kokenli, sert,
50 \ cakilli; % 35-40, ince malzemeli; %
- 12 12.00 = - 4 -
] 3 R T 10-15, ince-iri taneli kumlu.
- 4.40-5.70 metreler arasinda killi
) cakilll kum seviyesi ayirtlanmigtir. 78| -
12.90(-P-3- 41.90 | 372
- 13
|
L 50
sPT-9113 -8R [sPT-9: - R R
- 14 T
YAMAG MOLOZU
K-10 | 100( -
L | Kahve-kirmizimsi kahverenkli,
| sert, kumlu cakilli KIL. Neml,
orta-yiksek plastisiteli; % 10-15,
— 15 15.00 ince-gok ince taneli, késeli-yar
ISPT-10| [SPT-10) 18 | 24 | 35 | 59 |17 it koseli, genel olarak kiregtasi
| o 15.45 kokenli, sert-dagilgan, cakill; % s0l -
T 1 5-10, ince-iri taneli kumlu.
16 15.90 [~ P-4 25.00 | 238
SONDAJ MUHENDISI KONTROL
Drilling Engineer Checked

isim Emrah AKGUG
Name Jeoloji Mihendisi

iMzA
Signature 0 ’ﬂr
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—YUKSEL PROJE

YUKSEL PROJE ULUSLARARASI A $

Dietk Mahall:
00610, GAN
Tel (319) 48
yproje@yvksalprojo.com ir
Veorw yukselproje.com ir

ol 4
AYA - ANKARA

/ 450, Cadde No23.
K
55 70 00 FAX. (312) 495 70 24

@D

NISSERT

YP-9110-FRM-0081

Sondaj Logu

SONDAJ LOGU / BORING LOG SONDAY No:  CPS00
SAYFA R
Page No: 3/4
PRES. DENEYI STANDART PENETRASYON DENEYI| £ | T
Press. Test : 2| o|E| 2 a
5 (kg / cm?) Standart Penetration Test s|E g 8 =
F =18 )
2zls |2 & |2e|3 5| pArReESAvSI GRAFIK 21% E’ = o’
Z|2.12 |Z [232|2%| Numb. Of Blows Graph JEOTEKNIK TANIMLAMA 2|8|2|8 =
4eIGE|Z |ay|38(8w Geotechnical Description = = - <
0w welea|Ts| | 5[5 =|g|s|® 9
20|z, orF|s=|Xs]| & SIS | e
oz|28(2_[22|25|55|=|8|%|N HEHEEHE
£l2ElZ2<c|2h |2 <3|~ || z|Elz|2|5(5
O¢|2s|LS|wil|lws|d8| ' |w] o <>-_§GO
na|Zo|Sx|>E|Zz|U=S|o || 10 20 30 40 50 60| a|l<|x x|la
16 |
it ) YAMAG MOLOZU sl -
R 16.50 q Kahve-kirmizimsi kahverenkli,
[SPT-11 [SPT-11 9 | 121426 26 sert, kumlu c¢akili KIL. Nemli,
L 17 16.95 orta-yiksek plastisiteli; % 10-15,
| ince-gok ince taneli, koseli-yar
| késeli, genel olarak kiregtasi
0 K-12 kékenli, sert-dagilgan, cakilli; % 100| -
5-10, ince-iri taneli kumlu.
| s 18.00 17.90 m
ISPT-12| ISPT-12 16 17 | 40 | 57 1
L 18.45
18.90|-P5- 2390 215 |
| 10| k13 YAMAG MOLOZU 80| -
| 1650 Kahve-kirmizimsi kahverenkli,
IspT13] " |sPT-13] 18 57—0 - r R sert, kumlu cakilli KiL. Nemli,
19.72 orta-yilksek plastisiteli; % 25-30,
L 20 ! ince-iri taneli, koseli-yari késgeli,
| genel olarak kiregtasi kokenli, sert,
K-14 | cakill; % 10-15, ince-iri taneli 56| -
- | ] kumlu.
| 19.90-20.90 metreler arasinda
K 2100 ‘ T kumiu  kili  cakil  seviyesi
ISPT-14 ISPT-14) 13|25 |33 | 58 [{fF I ayirtlanmistir.
L 2145 T ‘
| 5, | ks [2190 P 1870 | 224 100] -
B 2250 | 22.40m
IsPT-15 IsPT-15 24|32 | 40| 72 | E
L 23 2295
[ YAMAG MOLOZU
|
- K-16 Acik kahverenkli,sert, kumlu gakilli 100( -
KIL. Nemli, orta-yliksek plastisiteli;
L o4 24.00 % 20-25, ince-iri taneli, késeli-yar
’ koseli, genel olarak kiregtas
[PRELS [PET:1 187120: |24 | w4 kokenli, sert, cakilli; % 10-15,
L 24.45 | ince-iri taneli kumlu.
24.90Fp7- 2010 | 207 28.00-28.80 metreler arasinda
- 25 | K17 kumlu  killi  gakil  seviyesi 100 -
ayirtlanmigtir.
5 25.50
ISPT-17] ISPT-17] 17 |18 | 24 | 42 %
6], 2595
SONDAJ MUHENDISI KONTROL
Checked

Drilling Engineer

Emrah AKGUC

isim

Name Jeoloji Mihendisi
IMZA

Signature @ #f
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YUKSEL PROJE ULUSLARARASI A.$.
Btk Manallos) 450. Cadde No:23

06810, CANKAYA - ANKARA ()
Tol (313) 405 70 G0 FAX. (312) 405 70 24
yoroje@yukselproje.com b

Worws yUKSeIprofe com tr

SONDAJ LOGU / BORING LOG

Sondaj Logu

SONDAJ
Borehole
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PRES. DENEYI STANDART PENETRASYON DENEYI

Standart Penetration Test

= Z| DARBE SAYISI GRAFIK
Numb. Of Blows Graph

SONDAJ DERINLIGi
Boring Depth (m)
NUMUNE CINSi

cm

Sample Type
NET LIMIT BASING

MANEVRA BOYU
YERINDE DENEY
In-Situ Test

Net Limit Pressure

Run
ELASTIK MODU

Modulus of Elastici
0-15cm
15-30 cm
30-45

0 30 40 50 60

JEOTEKNIK TANIMLAMA
Geotechnical Description

DAYANIMLILIK / Strength

AYRISMA / Weathering
KIRIK / Fracture (30 cm)
KAROT % (TCR)T.CoreR|

RQD %

50

POINT LOAD /IS,_ (MPa)

N
3

- 27 27.00

ISPT-18] 12

27.42

K-19

- 28

o
=3

l

313338 [T - | -

o

YAMAG MOLOZU

Agik kahverenkli,sert, kumlu gakilli
KiL. Nemli, orta-yiiksek plastisiteli;
% 20-25, ince-iri taneli, koseli-yari
késeli, genel olarak kirectasi
kokenli, sert, cakill; % 10-15,
ince-iri taneli kumlu.

arasinda
seviyesi

28.00-28.80 metreler
kumlu kil cakil
ayirtlanmistir.

74

- 29

20.40(-P-8— 49.00 | 695

- 30 30.00

28.80 m
KUMTASI SILTTASI ARDALANMASI

KUMTAS!: Yesilimsi agik kahverenkli, ufalanabilir,
ok zayif dayanimli, gok-tumiyle ayrigmis, gok
gevsek tuturuimusitutturulmanis, ince-iri taneli,
karbonatls kilsilt matriksli.

SILTTASI: Yesilimsi acik kahverenkli, ufalanabilir,
cok zayf dayanimil, gok-timUyle ayrismis.

29.80-30.80 metreler arasinda cakiltasi seviyesi

Sureksizlikler yogun ayrisma nedeniyle net

- 31

31.00

ISPT-20| 45

14

39

VIV

21

3129

K-2

32

32.50

- 33

K-23

P9

438

34

31.30m

KUMTASI SILTTASI

ARDALANMASI

KUMTASI: Yesilimsi acik kahve-alt
seviyeler koyu gri renkli, orta sert,
orta zayif dayanimli, az-orta
derecede ayrismig, orta siki
tutturulmusg ince-iri taneli,
karbonatli kil/silt matriksli.

SILTTASI: Yesilimsi agik kahve-alt
seviyeler koyu gri renkli, az-orta
sert, zayif-orta zayif dayaniml,
az-orta derecede ayrismis.

33.50-33.80 metreler arasinda

K-24

- 35

35.50

(34.45|- 36.00] m
(0.0049.95) nf

bk - 1 -2/4 (9.99-1635)m =60

3%

i

cakiltasi iyesi ayirtlanmistir.
Sireksizlikler; 10°, 30°, 45°, agik,

mat, puriizli, MnO boyali; 0°, 30°,
45°, kapali, 1-5 mm kalsit dolgulu.

Sandik - 4/6 (22.20 - 28.00) m

60
1/1V) 2-

7

SERTE b6 (2

65

i

90
.00 -[34.49 m

Not : Kuyuy28$8.00 metre Inklinometre borusu yerlestirilip, 40x40x15 cm
boyutlarinda kilitli metal kutu iginde koruma altina alinmigtir.

SONDAJ MUHENDISI
Drilling Engineer

KONTROL
Checked

isim Emrah AKGUG
Name Jeoloji Mahendisi
iMzA

Signature @ ’ﬂr
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Sondaj Logu

SONDAJ LOGU / BORING LOG SONDAJ . CPS-i
SAYFA g
Page No: 1/4
PROJE ADI / Project Name Tarsus - Pozanti Otoyolu Tekir Hy. |BAS. - BIT. TAR. / Start-Finish Date - 16.05.2016 - 19.05.2016
SONDAJ YERI / Boring Location POZANTI-TEKIR MEVKIi / HEYELAN |MUH.BOR.DER. / Casing Depth 21.00 m (NW)
KILOMETRE / Chainage YASS ve Olgtim Tarihi / GWL & Date
SONDAJ DER. / Boring Depth 30.00 m KOOR. SISTEMI / Coor. System TM36 WGS84
DELIK CAPI / Hole Diameter 30.00 m (NQWL) KOORDINAT / Coordinate (N-S) X 4135571.00
SONDAJ MAK. & YONT. / D.Rig & Met.: YPSM-04 / ROTARY KOORDINAT / Coordinate (E-W) Y 394 807.00
SONDOR / Driller Necati ASKIN SONDAJ KOTU / Elevation (m) 1168.63
IPRES. DENEY]| i =] =
eaDENE STANDART PENETRA.SYON DENEYI g, al & % K
s (kg / cm?) Standart Penetration Test s|E1818 =3
o] sls|8(¢C i
2 |- |2 |& [Z2e]|3%]| pArBESAvsI GRAFIK ) gle|e|e &
zE|2 9 |& 2 2|2 %[ Numb. of Blows Graph JEOTEKNIK TANIMLAMA 2 2 els 5
Bclog|% |0 |=8 oa Geotechnical Description = e Y <
Sluble |wi|lec|Zs|e| 6§ HEIAES *}
28|1z¢ |5 [af|s=[£:]|5|8]8 S 1 b I
2e38|2. (2822 25| 2| % %" HHHEHE
= < 17 = ol I B0 4 o
852«5%@";_&"21%’d§05—’3 10 20 30 40 50 60| HEENREE
5 —
0:00 il YAPAY DOLGU (YOL DOLGUSU)
" ! Mubhtelif renkli (Krem-bej-agik gri
K-1 renkli), siki-gok siki, kumlu killi 29 | -
L CAKIL. Islak, ince-iri taneli,
koseli-yari  koseli, sert, genel
olarak kirectasi kékenli, % 20-25,
F 1.50 orta-yliksek plastisiteli, ince
SPT-1 SPT4 18|32 ] 22|54 54| lo/|| malzemeli; % 15-20, ince-iri taneli,
kumlu.
L > 1.95
| ko | 240 |-P-1 3260 397 / 240 m — a8 -
— 3 3.00 /
SPT-2 SPT-2 1519 |34 o B4 YAMAG MOLOZU
5 3.45 ‘
Muhtelif  renkli (Gri-krem-bej
T renkli), siki-gok siki, kumlu killi
-4 | K3 CAKIL. Islak, ince-iri taneli- 57| -
koseli-yar koseli, sert, kiregtasi
kékenli; % 25-30, ince malzemeli;
¥ 4.50 % 10-15, ince-iri taneli, kumlu.
SPT3 SPT3 14|30 |44 #4 || Birim yer yer maksimum 10 cm.ye
L 5 495 varan gri renkli, kiregtasi kokenli
bloklar icermektedir.
L K-4 7| -
6 6.00
DAYANIMLILIK / Strength (ISRM) AYRISMA / Weathering INCE TANELI / Fine Grained IRI TANELI / Coarse Grained
| DAYANIMLI Strong (R5) | TAZE Fresh N: 02 GOK YUMUSAK V.Soft N:0-4 G GEVSEK  V.loose
Il ORTADAYANIMLI  M.Strong (R4) I AZ AYRISMIS Slightly W. N: 34 YUMUSAK Soft N:510 GEVSEK Loose
Il ORTAZAYIF M.Weak (R3) Il ORTAD.AYRISMIS  Mod. Weath N: 58 ORTAKATI M.Stiff N:11-30 ORTA SIKI M.Dense
vV ZAYIF Weak (R2) IV GOK AYRISMIS Highly W, N: 915 KATI Stiff N:31-50 SIKI Dense
V  GOKZAYIF Very to Extremely vV TOMOYLE A Comp. Weat N 16-30 GOK KATI V. stiff N:>50 GOK SIKI V.Dense
Weak (R1) N: >30  SERT Hard
KAYA KALITESI TANIMI / RQD KIRIKLAR - 30 cm / Fractures ORANLAR / Proportions
%025  GOK ZAYIF V.Poor 1 SEYREK Wide (W) % 5 PEK AZ Slightly %5 PEK AZ Slightly
%2550 ZAYIF Poor 12 ORTA Monderate (M) % 515 AZ Little %520 AZ Little
%5075 ORTA Fair 210 SK Close (CI) % 15-35 GOK Very %2050 GOK Very
%7590  iYi Good 1020 GOKSIK Intense (1) % 35 VE And
%90-100 GOKIYi Excellent >20  PARGALI Crushed (Cr)
SPT  Standart Penetrasyon Testi s Sediman Numunesi / Sediment Sample SONDAJ MUHENDISI KONTROL
Standart Penetration Test K Karot Numunesi / Core Sample Drilling Engineer Checked
BST  Basingh Su Testi P Pressiyometre Deneyi isim
Water Pressure Test Pressuremeter Test Name
ub Orselenmemis Numune k Permeabilite Deneyi IMZA
Undisturbed Sample Permeability Test Signature
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Sondaj Logu

SONDAJ

SONDAJ LOGU / BORING LOG SONDAJ ;. cpsj
Page "\ No:  2/4
PRES. DENEYI|  STANDART PENETRASYON DENEYI £ P <
Press. Test 3 2| o g [ &
_ (kg / cm?) Standart Penetration Test 5| £ 5 s
0 518(8]2 %
Z2l- |2 |& [22]|35]| pArBESAVISI GRAFIK : 21515158 %)
£E(2 Qe |& % 2|2 % | Numb. Of Blows Graph JEOTEKNIK TANIMLAMA < g 21 >
L1685 |og|DE Su Geotechnical Description F|2|E|& 2
olwe| @ wdlea|Ls| | §| § S| | ® o]
2WV|z5|5 [ar|S=[£2]|6|2]8 sl2E|E]l ]2
gggggég:%’é—gms'{}r« £l Z1<|2]alk
35(55|25|52|g |38 [u]e AEEEIELE
od|za|se|>£|z2|u=|[o|2]8 10 20 30 40 50 60 = Il ) B2
8 |spras l SPT4 1320|2343 e
S
_ o i
L 7| ks 24| -
B 750 I [ YAMAC MOLOZU
SPT-5 SPTS 23|24 14|38 9| . . ) =
T Mubhtelif renkli (Gri-krem-bej
- 8 785 renkli), siki-cok siki, kumlu killi
CAKIL. Islak, ince-iri taneli-
- késeli-yar késeli, sert, kirectas 2| -
kékenli; % 25-30, ince malzemeli;
% 10-15, ince-iri taneli, kumlu.
- 9.00 Birim yer yer maksimum 10 cm.ye
P 5555 23|23 221 a5 v Hig varan gri renkli, _klreg‘a§| kékenli
\ bloklar igermektedir.
L 9.45 \
- 10| K7 \ 43| -
ez Y sas 2[R L
10.80 m
- 11
K-8 23| -
i YAMAG MOLOZU
/
“ Kahve-koyu  kahverenkli, kat,
- 12 12.00 / kumlu  gakilli  SILT.  Nemli,
SPT-8 SPT-8 3(l4|5]|9 i 1 orta-ylksek plastisiteli; % 10-15,
4545 U \ ! ince taneli, koseli-yan koseli, sert,
i kiregtasi kokenli, cakilli; % 5-10,
h ince-iri taneli, kumlu.
| 15| ko [1290[P2 540 | & 9] -
L 1350 il N YAMAG MOLOZU 140 m
SPT-9 SPT-9 111022 | 32 o
fiie Sarimsi agik kahverenkli, sert, kumiu
- 14 13.95 cakilli  SILT. Nemli, orta-yuksek
plastisiteli; % 15-20, ince-iri taneli,
koseli-yari koseli, sert, kirectasi kokenli,
L K-10 cakilli; % 10-15, ince-iri taneli, kumlu. 100( -
Birim icerisinde yer yer karbonat
[~ 15 e 1599 e -1 ]r 5 10 m-
" K-11 72| -
16 ’
SONDAJ MUHENDISI KONTROL
Drilling Engineer Checked
isimM
Name
IMZA
Signature

Bu sondaj logu Jeolojik model ve laboratuvar deney sonuglan dikkate alinarak; Kursat TOKGOZOGLU tarafindan yeniden duzenlenmistir.

Rev. No: 01

Bu dokuman YP IT grubunun programlan kullanilarak otomatik olarak gizilmisti.

124

Rev. Tar: 13.07.2011




YP-9110-FRM-0081

—YUKSEL PROJE

YUKSEL PROJE ULUSIARARASI A §
Diefik Mahalles) 450, Caddo No:23

D AR A AR @
e A PA ) a0 70 26 .
oA e NISSER

WorolyUKSelpro e com ir

Sondaj Logu

SONDAJ

SONDAJ LOGU / BORING LOG SONDAJ 5. cps-t0i
SAYFA
Page No 3/4
PRES. DENEYI|  STANDART PENETRASYON DENEYI £ ~ =
Press. Test & 2| o E [ &
_ (kg / cm?) Standart Penetration Test §| £ 5 s
ko) lel8|¢ b
Z2l- |2 |& [22]|35]| pArBESAVISI GRAFIK Ol & = e &
& [ 2 |5 E; 2% [ Numb. of Blows Graph JEOTEKNIK TANIMLAMA = 2 2lS =
g£158(2 |B,|ak(8a Geotechnical Description S|12[8|E <
28|eF|e [se|5s x| e[ 5|5 HE R M E
ogg%ﬁé.ﬁ%%ﬁéﬁ%#t« HEIFIFIHNE
z £ Z S 21917 = =
35(35|25|52|8%(38| |6]e AL
oa|lzo|[z=e|(>c|Z2|u=|o|[2]| 8 10 20 30 40 50 60| ol |x €| o
16 1]
K11 [ 72| -
- —16.50 WL i
ser| 2228|2149 4 |
| s 188 2390 268
L K-12 89| -
— 18 18.00
SPT-12| ISPT-12] 418|917
L 18.45
| 1o ke YAMAC MOLOZU 76| -
Kahve-kirmizimsi  kahverenkli-tist
B lspT.1219.50 [spT-13] S| |.[r seviyeler acik kahverenkli, ok
1955 5 ‘ siki, kumlu kil CAKIL. Islak,
T ince-iri taneli, késeli-yari késeli,
- 20 ‘ sert, kiregtasi kokenli, cakill; %
Kid i 30-35, ince malzemeli; % 15-20, 72| -
ince-iri taneli, kumlu. Birim % 5-10
oraninda maksimum 30 cm.ye
varan gri renkli, kiregtasi kékenli
L 21 —121.00 moloz-bloklu seviyerler
icermektedir.
K-15 93| -
90|-P-4— 6240 | 3555
L 21.90
L 50
[SPT-14] %%gg [SPT-14) 21 -|-|R : R |
- 23
K-16 96| -
|- 24 ——24.00 50
SPT-15) ISPT-15 1035 |5-| R t R 24.20m
2437 | SILTTASI V| >20
i [ o1
1T Yesilimsi gri-agik kahverenkli,
! yumusak-ufalanabilir, gok zayif dayanimli,
| s | K7 24.90-P-5- 42.90 | 2251 | gok-timayle ayrigms. 97 [ 18
[ viv|>20
‘ St yogun ayrigma nedeniyle net
HHH gozlenememektedir,
- 2550 25.50 m
K-18 I o188 | 80
26 26.00
SONDAJ MUHENDISI KONTROL
Drilling Engineer Checked
isimM
Name
IMZA
Signature
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SONDAJ LOGU / BORING LOG SONDAJ ;. cpsj
Page " No: 414
PRES. DENEYI[  STANDART PENETRASYON DENEYI £ P =
Press. Test 3 2| o g [ &
= (kg / cm?) Standart Penetration Test e | £ o =
o legl8|2 b
Zels |2 |& 2, |2 £| paArBEsAvisI GRAFIK ) al 2| % &
zE|2 2 z |2z 8§ Numb. Of Blows Graph JEOTEKNIK TANIMLAMA é é Slo =
BE|1c8|% |oy|D8|8T Geotechnical Description F|2|E|& 2
28|e7|E [88|ss|2s|e| BB NHEEHEEE
So|32|a [2:2]|2E|52|3|g ]2 .| 2[2|2|6|8|E
zE|38|zc |25 21232 cz|>|zl|Zle|la|Z2
05|55 |u?|uws|38] |w]|o me<>—£§co
oa|lzo|Se|>£|ZZ|wS|o |2 ]| & 10 20 30 40 50 60) co|lo|l<|= €| o
26 26.00 [ SILTTASI
iy o1
L Yesilimsi-agik kahverenkli, orta sert,
K-19 orta zayif dayanimli, orta derecede IVIV[>20 | g7 | 40
s 26.90 [-P-6— 43.20 | 4201 WIRR:
dreksi ; 0° 20°, acik, mat, m (2410
4 UL )| purtzla; 10°, 30°, 45°, kapali, 1-5 mm
L 2740 I kalsit dolgulu.
L I 27.60m
- SILTTASI-KUMTAS! ARDALANMASI L
K-20 " " . " 96 | 19
Silttagi: Gri-koyu gri renkli, orta sert,
orta-orta zayif dayanimli, az ayrismig, 2410
Kumtasi: Gri-koyu gri renkli, orta sert,
—128.80 [}
orta-orta zayif dayanimli, az ayrismig,
- 29 orta-siki tutturulmus, ince-iri taneli,
TR karbonatl kil-silt matriksli.
K21 |29.40 (- P-7 - 47.00 | 9520 0-1 /100100
i AN RRRRE RARUANEREA VRUAA WAL Stireksizlikler; 30°, 45°, 90°, agik, mat,
purazli.
- 30
30.00 KUYU SONU: 30.00 m
ISandk - 1/5 (0.00 - 10.85) m
T T ISandk - 2/5 (10.85 - 17.60) m
i ISandhk - 3/5 (17.60 - 22.54) m
Sandhk - 4/5 (22.54 - 25.50) m
TT[Sangk - 5/5 (25.50 - 30.00) m
— 31
- 32
- 33
- 34
- 35
36
Not : Kuyuya 30.00 metre Inklinometre borusu yerlestirilip, 40x40x15 cm SOgFfIAJ “éUHENDiS' Kg]’g&%‘-
boyutlarinda kiliti metal kutu icinde koruma altina alinmistir. Tog Shgncer
isim
Name
IMZA
Signature
Bu sondaj logu Jeolojik model ve laboratuvar deney sonuglan dikkate alinarak; Kursat TOKGOZOGLU tarafindan yeniden duzenlenmistir
Rev. No: 01 Bu doktman YP IT grubunun programlan kullanilarak otomatik olarak gizilmistir. Rev. Tar: 13.07.2011
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Dtk Manalesi 450, Cadde No:23
06610 CANKAYA - ANKARA

YP-9110-FRM-0081

OJE

Sondaj Logu

Yoroloseipmiacomir 1ot NESERT
ko Tobloy 2
SONDAJ : i
SONDAJ LOGU / BORING LOG SONDAJ ;. cpgtii
Page No: 115
PROJE ADI / Project Name . Tarsus - Pozanti Otoyolu Tekir Hy. [BAS. - BIT. TAR. / Start-Finish Date :21.05.2016 - 27.05.2016
SONDAJ YERI / Boring Location : POZANTI - TEKIR MEVKI / HEYELAN |MUH.BOR.DER. / Casing Depth 30.00 m (NW)
KILOMETRE / Chainage 3 YASS ve Olgiim Tarihi / GWL & Date
SONDAJ DER. / Boring Depth 1 42.00 m KOOR. SISTEMI / Coor. System : TM36 WGS84
DELIK CAPI / Hole Diameter 42.00 m (NW) KOORDINAT / Coordinate (N-S) X 4 135 542.00
SONDAJ MAK. & YONT. / D.Rig & Met.: YPSM-08 / ROTARY KOORDINAT / Coordinate (E-W) Y 394 858.00
SONDOR / Driller : Ahmet KAVAKLI SONDAJ KOTU / Elevation (m) :1174.68
[PRES. DENEY| STANDART PENETRASYON DENEYI| %s =% s
Press. Test : ©|lo|E| e o
@ (kg / cm?) Standart Penetration Test s £]8 3 s
i 5 ) A
2 |- |2 |& |[2e]|3%]| pArBESAVISI GRAFIK B 'i, 5 &
ZE|I2 |2 |2 |23|5%/| Numb. ofBlows Graph JEOTEKNIK TANIMLAMA £|8|2|8 S
Yelce|2 (6 [38|2uw Geotechnical Description 212|8|E <
alw > wolea ‘s E| & S|l 5| o
28|g°|€ |ad|s=|%2|8|8|s SlEls]E] el
oonﬁﬁ.zazé'azmSQN zle|zlalZ|E
HEIHIBE M E HHHHEIE
palz2g|=2|¥|¥2 a2 10 20 30 40 50 6 3lz|= € |a
0 0.00 |
K1 31| -
=1
B 1.50
SPT-1 SPT-1 3448 [l
L - 1.95
YAPAY DOLGU (Dolgu Sahasl)
L K2 38| -
Agik kahve-agik gri renkli, orta
| 5 360 siki-siki-yer yer gevsek, kumlu killi
t CAKIL. Islak, ince-iri taneli,
SPT-2 SPT-2 5(6]6 koseli-yar koseli, sert, muhtelif
B 3.45 | kékenli; % 30-35, ince malzemeli;
\ % 20-25, ince-iri taneli kumlu.
- 4 K3 \ 28| -
- 4.50 \ Il
SPT3 SPT3 8|26 7|33 w143l f]]]]]
L 5 4.95
L K-4 il 16| -
[
6 6.00 ]|
DAYANIMLILIK / Strength (ISRM) AYRISMA / Weathering INCE TANELI / Fine Grained IRI TANELI / Coarse Grained
| DAYANIMLI Strong (RS) | TAZE Fresh N: 02 GOKYUMUSAK V.Soft N:0-4 C.GEVSEK  V.Loose
Il ORTADAYANIMLI  MStrong (R4) Il AZAYRISMIS Slightly W. N: 34 YUMUSAK Soft N:510 GEVSEK Loose
Il ORTAZAYIF M.Weak (R3) Il ORTAD.AYRISMIS  Mod. Weath N: 58 ORTAKATI M.stiff N:11-30 ORTASIKI M.Dense
IV ZAYIF Weak (R2) IV COK AYRISMIS Highly W. N: 915 KATI Stiff N:31-50 SIKI Dense
V  GOKZAYIF Very to Extremely V. TUMOYLE A Comp.Weat. | N: 1630 GOKKATI V. Stiff N:>50 GOKSIKI V.Dense
Weak (R1) N: >30 SERT Hard
KAYA KALITESI TANIMI / RQD KIRIKLAR - 30 cm / Fractures ORANLAR / Proportions
%025  GOKZAYIF V.Poor 1 SEYREK Wide (W) % 5 PEKAZ Slightly | %5 PEK AZ Slightly
%2550 ZAYIF Poor 12 ORTA Monderate (M) % 515  AZ Little %520 Az Little
%50-75 ORTA Fair 210  SIK Close (Cl) % 1535  GOK Very %20-50 GOK Very
%7590  IYi Good 1020 GOK SIK Intense (1) % 35 VE And
%90-100  GOK i Excellent >20  PARGALI Crushed (Cr)
SPT  Standart Penetrasyon Testi s Sediman Numunesi / Sediment Sample SONDAJ MUHENDISI KONTROL
Standart Penetration Test K Karot Numunesi / Core Sample Drilling Engineer Checked
BST  Basingl Su Testi P Pressiyometre Deneyi Isim Hiiseyin Eren KUSCU
Water Pressure Test Pressuremeter Test Name Jeoloji Miihendisi
UD  Orselenmemis Numune k Permeabilte Deneyi WzA 2
Undisturbed Sample Permeabilty Test Signature ) M
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—YUKSEL PROJE

YUKSEL PROJE ULUSLARARASI A $

e

YP-9110-FRM-0081

Sondaj Logu

SONDAJ LOGU / BORING LOG SONDAJ o cpsii
SAYFA
Page No 2/5
PRES. DENEYI STANDART PENETRASYON DENEYI| £ = w
Press. Test 2 2| o|E| 2 o
5 (kg / cm?) Standart Penetration Test o[£ g 8 =
F = )
ol |2 |& |Ze|a35| pareEsavis GRAFIK 21s 'j:’ 5 @
212,18 |g |23|2%| numb.ofBlows Graph JEOTEKNIK TANIMLAMA A 2
4e|1GE|2 [ay|a8 Qu Geotechnical Description 5|Z|e|E <
28|9C (€ |ullcs|cs| |58 HEIHEMNE
Se|32lz |22(3E|52|a|3|g|n T.2(|2(2|8(%|E
85(3E|125|E2|us |38 el 2Elz|5(z|2|gels
od|zo|=x|[>c[z2|D=]|o |28 10 20 30 40 50 60| ao|o|x|& €| a
5 § T Mz\ T 1 T T Yy ~
SPT4 SPT4 73| 9|12
6.45 T
i \
\
|, | ks |690 [Piq2020]| 324 o .
t olgu Sahasi
i 750 t \ YAPAY DOLGU (Dolgu Sahasi)
|
SPIS L ol | g g B85 LI Muhtelif renkli, siki, kumlu  killi
g 7.95 ! CAKIL. Islak, ince-iri taneli, yari
] ’ yuvarlak-yari koseli, sert, muhtelif
| kékenli; % 35-40, ince malzemeli;
3 ks ‘ % 10-15, ince-iri taneli kumlu. i -
4 9.00 6.10-7.40 metreler arasinda kumiu
il : [ cakilli kil seviyesi ayirtlanmigtir.
SPT-6 SPT-6 9 |10 |12 |22 -3
L 9.45 N\
N
| o k7 |90 P2 580 62 N 6| -
N
T f 10.40 m —
- e 1988 e sl | |e i
/
[ y
- 11 4
i
K-8 [ A 33| -
- [ / YAMAG MOLOZU
/
/ Muhtelif (Kahve - koyu kahve - gri
12 1200 s - krem - bej) renkli, siki-gok siki,
SPT8 SPT-8 505([9]14 kumlu killi GAKIL. Islak, ince-iri
L 12.45 taneli, koseli-yari késeli, sert,
genel olarak kiregtasi kokenli; %
30-35, orta-yiiksek plastisiteli, ince
12.90f-P3- 380 | 35 g )
- 13| K9 malzemeli; % 15-20, ince-iri taneli 33 -
| kumiu
i 1280 14.50-17.00 ve  20.00-24.00
SPT-9 SPT-9 1M]12)12(24 P4 metreler  arasinda  maksimum
L 14 13.95 ! boyutu 45.00 cm'ye varan bloklu
[ seviyeler ayirtlanmistir.
|
- K-10 | 8.60-9.90 ve 26.20-28.10 metreler 90 | -
| arasinda kumlu gakilli kil seviyeleri
ayirtlanmistir.
- 15 —15.00
- K-11 70( -
16 |
SONDAJ MUHENDISI KONTROL
Drilling Engineer Checked
isim Hiuseyin Eren KUSCU
Name Jeoloji Mihendisi
iMzA P
Signature A’/M
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—YUKSEL PROJE

YUKSEL PROJE ULUSLARARASI A $

Dietik Mahallos! 450, Cadde No:23
00610, CANKAVA. ANKARA @

Tel (3171495 70 00 FAX (312)4357024  \SSERT
yproje@yvksalprojo.com ir i

Veorw yukselproje.com ir

Sondaj Logu

SONDAJ

SONDAJ LOGU / BORING LOG SONDAJ o Cpg.dii
SAYFA R
Page No: 3/5
PRES. DENEYI|  STANDART PENETRASYON DENEYI £l .zl g
5 (kg / om?) Standart Penetration Test G| £ ] g =
F =% ) =
=l |2 |& |Ze|a5| pareEsAvis GRAFIK 218 E’ = @
zE12 158 |3 |23 8% | Numb. Of Blows Graph JEOTEKNIK TANIMLAMA (228 3
g4£108|%2 |oyx|28|8w Geotechnical Description S12)8|E <
0w g wadlea|Ss|(e|§|§ =|g|s|® o}
20|z, orF|s=|Xs]| & o Ell e e
Sz|28|u |Z22|5E(BE|a|8 2N HEIFFEINE
ZE|ZSE|Zc |2 |2 (<3~ || Slzgl2(8lalz
05 |3c|(5(u2|ws|38]| [w]|e <>-ﬂ_f§co
oa|Zo |Sx|>E|zz|ODS|o |23 10 20 30 40 50 60| al<|= xX|a
16 T \
K-11 70 -
i lsPT-1q 1232 .| R j
- 17 y
K12 I I 53| -
- 18 18.00 7
IsPT-11 ISPT-11 11|11 | 14 | 25 ({17 ?-‘ 2
| 18.45 T N
N
N
L 19 | K13 81| -
YAMAG MOLOZU
- 1950 50
[SPT-12] [BPT-12 12143 - | R Muhtelif (Kahve - koyu kahve - gri
19.78 2 :
- krem - bej) renkli, siki-gok siki,
=20 i kumlu killi GAKIL. Islak, ince-iri
taneli, koseli-yari koseli, sert,
| K14 T T genel olarak kirectasi kdkenli; % 100 -
30-35, orta-yiiksek plastisiteli, ince
t 1 malzemeli; % 15-20, ince-iri taneli
- 21 —21.00 kumlu
| i
1 1 ! 14.50-17.00 ve 20.00-24.00
i | | metreler arasinda  maksimum
K-15 boyutu 45.00 cm'ye varan bloklu 48 | -
> 21.90 [~ P-4 43.90 | 13586 seviyeler ayirtlanmistir.
8.60-9.90 ve 26.20-28.10 metreler
| L2250 b——o| 50 arasinda kumlu gakilli kil seviyeleri
P13 52 67 PET13 2 o Bl B | ayirtlanmigtir.
- 23
K-16 50| -
- 24 24.00
ISPT-14] SPT-14) 39 | 47 | 40 | 87 a7
L 24.45 T
| 5 | ka7 [2490[-P5 2430 200 o -
- 2550 |
ISPT-15] ISPT-15 26| 23|28 (51 .|
6], 2595
SONDAJ MUHENDISI KONTROL
Drilling Engineer Checked

isim Huseyin Eren KUSCU
Name Jeoloji Mohendisi

IMZA »
Signature MM
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YUKSEL PROJE ULUSLARARASI A.!
Bk Nt 450-Cacdo NoZ3

DS AR A ARAA [
e S o PAA A 408 70 24
PRI
oy

—YUKSEL PROJE

s.

YP-9110-FRM-0081

Sondaj Logu

SONDAJ

SONDAJ LOGU / BORING LOG SONDAJ o cpgi]
SAYFA
Page No 4/5
PRES. DENEY|  STANDART PENETRASYON DENEYI 5 =< =
Press. Test 2 2| o|E| 2 o
5 (kg / cm?) Standart Penetration Test o[£ g 8 =
F =% )
ol |2 |& |Ze|a35| pareEsavis GRAFIK 21s = 5 @
22 |5 |z [232]2%]| numb.orBiows Graph JEOTEKNIK TANIMLAMA |8 218 =
geIGE|Z |a,|38(8w Geotechnical Description s12)15|E 2
28|9C (€ |ullcs|cs| |58 HHEHEME
Sol32|a |22|3E|BE|s| ]2 HEMERRENE
zE[ZE|2c|E5 | 22277 >le|lzlelal2
05 |3c|(5(u2|ws|38]| |w]|e <>-°_f§oo
na|Zo|Sx|>E|Zz|US|o || 10 20 30 40 50 60| a|lx[x x|a
26
- K-18 63 e
- 27 27.00
ISPT-18 ISPT-16] 1521|1839 3
I 2745 T \
|
| 55 | k1o [2790Po{ 4720 es8 [ el -
|
[ \
E 28.50 56 [
ISPT-17] ISPT-17] 20|23 |5-| R R[4
28.85 YAMAG MOLOZU
L 29 .
| / Muhtelif (Kahve - koyu kahve - gri
K-20 - krem - bej) renkli, siki-gok siki, 70| -
i / kumlu killi CAKIL. Islak, ince-iri
q taneli, késeli-yarn koseli, sert,
L 30 30.00 genel olarak kiregtasi kokenli; %
’ 30-35, orta-yiiksek plastisiteli, ince
[pET8 BRI 58| \ malzemeli; % 15-20, ince-iri taneli
L 30.45 | \ kumlu
\
30.90-P-7- 1590 | 293 | \ 14.50-17.00 ve 20.00-24.00
31| K2 \ metreler  arasinda  maksimum 8| =
\ T boyutu 45.00 cm'ye varan bloklu
| 3150 T \ seviyeler ayirtlanmigtir.
eeT-1 [BETAAS 619 || 4] 8560-9.90 ve 26.20-28.10 metreler
L 32 31.95 arasinda kumlu gakilli kil seviyeleri
ayirtlanmigtir.
L K-22 71 -
- 33 |spT.20{33.00 IspT20] S0 ) |r
3305 5 |
K-23 34 -
Ly 33.90[-P-8— 45.20 [ 13955 {
|
[ [SPT2n34.50isPT 2 =N I I ] K
45! 5 1
- 35 35.00 m
K-24 80| 0
= | {Tanimi Sonfaki Sayfadadr.) Vv |>20
36 36.00 [
SONDAJ MUHENDISI KONTROL
Checked

Drilling Engineer

isim Huseyin Eren KUSCU
Name Jeoloji Mohendisi

iMzA i
Signature /\//M
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= YP-9110-FRM-0081
—YUKSEL PROJE :
. Sondaj Logu
YUKSEL PROJE ULUSLARARASI A S.
ik Manallos) 450, Cadde No23
L R )
yoroe@yukselproje. com i
Sty Rsaipre tom
SONDAJ i
SONDAJ LOGU / BORING LOG Borehae  No:  CPSAMi
SAYFA R
Page No: 5/5
PRES. DENEYI STANDART PENETRASYON DENEYI| £ | T
Press. Test 5 2| o|E| 2 o
5 (kg / cm?) Standart Penetration Test s|E g 8 =
hos E|l o 4
22l |2 |& |£e|3 8| pArBESAVISI GRAFIK 21% E’ = o’
z22l2.]2 |3 |23 S % | Numb. Of Blows Graph JEOTEKNIK TANIMLAMA 2 2|E|S =
g4£108|%2 |oyx|28|8w Geotechnical Description 5|12 gl <
28|eF|g |uldlez|Ss| el 5|5 EEE RN
S2|28(2 [22(5E|B2|a|8|2|N FHEMEPIHE
FEHEHERIE R R R S REEEEE
LA A RS el T Y R R 10 20 30 40 50 6 co|o|x|= € |a
36 PTG = Il i [ | PR —— Y T
KUMTASH Aok kahverend, uielanabiicysr yer o sert Gox
Zaptyer yer ota zayf dayanim, tmiyle-yer yer orta Gerecade IV |2-10
i SILTTABE Vaie 4k Falverenks, Gnabi-yar yer o st 6ok ]
1t dayaniivyer yer ot yeyer
K25 zayit dayanimir-yer ye zayt dayanmii Wmayle-yer yer onta 69 | 30
Streksizikder 5°, 10", aik, parlak. Kaygan-pirizit, MhO boyal: 5"
- 37 - - - kapati. maksmum 2 cm. \ye varan kalsit doigulu.
37.10m
B ——37.50
| KUMTASI-KILTASI
-8 T TT| ARDALANMASI
| K26 KUMTASI: Gri, agik gri renkli, 100| 96
sert-orta sert, orta-orta zayif
dayanimli, az ayrismis, siki-orta
- 39 siki tutturulmus, ince-iri taneli,
karbonatli kil-silt matriksli.
! . | njoq
- [3e50 | [l SILTTASI: Gri-koyu gri renkli, orta
| sert, orta zayif dayanimh, az
L 40 | ayrismis.
|
| Sureksizlikler; 10°, agik, mat,
- K-27 | | | purazli. 100|100
I I Birim igerisinde 37.20-37.30 m.'ler
— 41 | arasinda cakiltasi seviyesi
I T ayirtlanmigtir.
|
- 4150 | | |
K-28 100|100
— 42
42.00 KUYU SONU: 42.00 m
| andik - 117 (0.00 - 9.75) m
1 sk - 2/7 (9.75 - 17.15) m
i I andik - 3/7 (17.15 - 2320 m
ahdik - 417 (23.20 - 30.80) m
I andik - 5/7 (30.80 - 36.05) m
| 43 andik - 6/7 (36.05 - 41.50) m
andi - 7/7 (41.50 - 42.00) m
- 44
- 45
46
Not : Kuyuya 42.00 metre inklinometre borusu yerlestirilip, 40x40x15 cm SONDAJ MUHENDISI KONTROL
b . e Drilling Engineer Checked
oyutlarinda kilitli metal kutu iginde koruma altina alinmigtir.
isiM Hiiseyin Eren KUSCU
Name Jeoloji Mihendisi
iMzA P
Signature MM
Bu sondaj logu Jeolojik model ve laboratuvar deney sonuglari dikkate alinarak; Kirsat TOKGOZOGLU tarafindan yeniden duzenlenmistir
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NISSERT

Sondaj Logu

SONDAJ LOGU / BORING LOG SONDAJ ;. cps.p)
SAYFA 5
Page No: 115
PROJE ADI / Project Name . Tarsus - Pozanti Otoyolu Tekir Hy. [BAS. - BIT. TAR. / Start-Finish Date : 16.05.2016 - 19.05.2016
SONDAJ YERI / Boring Location : Pozanti / Tekir Mevkii / HEYELAN [MUH.BOR.DER. / Casing Depth 24.00 m (NW)

KILOMETRE / Chainage

YASS ve Olgiim Tarihi / GWL & Date

:4.50 m - 18.05.2016

SONDAJ DER. / Boring Depth : 42.00m KOOR. SISTEMI / Coor. System TM36 WGS84
DELIK CAPI / Hole Diameter : 42.00 m (NW) KOORDINAT / Coordinate (N-S) X : 4 135 654.00
SONDAJ MAK. & YONT. / D.Rig & Met.: YPSM-02 / ROTARY KOORDINAT / Coordinate (E-W) Y 394 766.00
SONDOR / Driller : Ramazan KAVAKLI SONDAJ KOTU / Elevation (m) :1179.25
PRES. DENEYI|  STANDART PENETRASYON DENEYI £ =l =
Press. Test : D|o|lE|¢e o
5 (kg / cm?) Standart Penetration Test 8 £18 3 =
K 1 . e
2 |- |2 |& [2e]|3%]| pArBESAVISI GRAFIK A E- s:: 5 o
ZE|I2 |2 |2 |23|5%/| Numb. ofBlows Graph JEOTEKNIK TANIMLAMA 2|8|g|8 S
Bs5|0g 2 a_|3¢|8u Geotechnical Description 5|2 § 2 <
Slw>e wglea (US| g E| E S(<|&]= o
48[z orF|Sz|lEels]|S]S 2 |1Z(2[=|=]=g]|2
55|3z|g [25(3E|GS|a|82]|N to|lZ|2|x[o|5]E
zE152|2:|88|03(|23| %2 HHEHBEE
oa|za|=@|[>c[z2|m=|o |28 10 20 30 40 50 6 aco|o|x|= €| a
0 0.00 YAPAY DOLGU
020m — NN
K1 | 67| -
- 1 -
YAMAG MOLOZU
- 1.50 Kahve-koyu kahverenkli, orta kati,
SPT-1 SPT-1 2 (3 (4|7 |/|=f7 cakili kumlu KiL. Nemli,
L 5 1.95 gﬂa-ypksek p!astisiteli; % 10-15,
ince-iri  taneli, kumlu; % 5-10,
ince-iri  taneli, kirectagi kokenli,
L Kz [2A0EL] 270 | 72 sert, gakilli. 48| -
— 3 3.00
SPT-2 SPT-2 3|12|3|s
I 3.45 T
- 3.60m
_j i YAMAGC MOLOZU
L 4 | k3 ‘ 67| -
| Kahve-kirmizimsi kahverenkli, ¢ok
| kati, gakilll KiL. Nemli, orta-yiiksek
i 4.50 I plastisiteli; % 10-15, ince-iri taneli,
SPT-3 SPT-3 o107 |17 . koseli-yar koseli, kiregtagi kokenli,
L & 4.95 [ sert, cakill.
510m
| 'YAMAG MOLOZU
540 -P-2- 690 | 163 i i rims( aci kahvernid, iy caloll el
I 4 ‘ o st 3x 3035 i anel, fsslen ke 100} -
T e v st it % 101 it e, s
™ e yer karbonat kengresyon
6.00 i
DAYANIMLILIK/Strenglh (ISRM) AYRISMA / Weathering INCE TANELI / Fine Grained IRI TANELI / Coarse Grained
| DAYANIMLI Strong (RS) | TAZE Fresh N: 02 GOKYUMUSAK V.Soft N:0-4 C.GEVSEK  V.Loose
Il ORTADAYANIMLI  MStrong (R4) Il AZAYRISMIS Slightly W. N: 34 YUMUSAK Soft N:510 GEVSEK Loose
Il ORTAZAYIF M.Weak (R3) Il ORTAD.AYRISMIS  Mod. Weath N: 58 ORTAKATI M.stiff N:11-30 ORTASIKI M.Dense
IV ZAYIF Weak (R2) IV COK AYRISMIS Highly W. N: 915 KATI Stiff N:31-50 SIKI Dense
V  GOKZAYIF Very to Extremely V. TUMOYLEA. Comp.Weat. | N: 1630 GOKKATI V. Stiff N:>50 GOKSIKI V.Dense
Weak (R1 N: >30 SERT Hard
KAYA KALITESI TANIMI / RQD KIRIKLAR - 30 cm / Fractures ORANLAR / Proportions
%025 GOKZAYIF V.Poor 1 SEYREK Wide (W) % 5 PEKAZ Slightly | %5 PEK AZ Slightly
%2550 ZAYIF Poor 12 ORTA Monderate (M) % 515 AZ Little %520 AZ Little
%50-75 ORTA Fair 210  SKK Close (Cl) % 1535  GOK Very %2050 GOK Very
%75-90 1Y Good 1020 GOKSIK Intense (1) % 35 VE And
%90-100  GOK i Excellent >20  PARGALI Crushed (Cr)
SPT  Standart Penetrasyon Testi s Sediman Numunesi / Sediment Sample SONDAJ MUHENDISI KONTROL
Standart Penetration Test K Karot Numunesi / Core Sample Drilling Engineer Checked
BST  Basingl Su Testi P Pressiyometre Deneyi Isim Hiiseyin Eren KUSCU
Water Pressure Test Pressuremeter Test Name Jeoloji Mihendisi
UD  Orselenmemis Numune k Permeabilite Deneyi WizA =
Undisturbed Sample Permeabilty Test Signature ) M

Bu sondaj logu Jeolojik model ve laboratuvar deney sonuglan dikkate alinarak; Kiirsat TOKGOZOGLU tarafindan yeniden dizenlenmistir.
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Sondaj Logu

SONDAJ i
SONDAJ LOGU / BORING LOG Borehae  No:  CPS2i
SAYFA R
Page No: 2/5
PRES. DENEY|  STANDART PENETRASYON DENEYI = | =
Press. Test 5 2| o|E| 2 o
5 (kg / cm?) Standart Penetration Test s|E g 8 =
hos E|l o 4
Sol- |2 |& |Ze|3E| pareESAvIS GRAFIK 218 E’ = @
22 |5 [z [232]2%]| numb.orBiows Graph JEOTEKNIK TANIMLAMA A 2
4eIGE|Z |ay|38(8w Geotechnical Description 512)135|E <
HEREREHBIEHEAE HETH RN
S2|28(2 [22(5E|B2|a|8|2|N FHEMEPIHE
85(3E|125|E2|u3 |38 |ale S REEEEE
na|Zo|[zx|(>c|zZ2|u=|o 2|8 10 20 30 40 50 60 co|o|x|= € |a
6 ' L]l YAMAG MOLOZU
SPT4 SPT4 6|5 ([10([15
| 6.45 Agik kahve-grimsi acik i, kati,
kumlu gakilll KIL. Nemli, orta-yiksek
% 20-25, ince-ri taneli,
koseli-yan koseli, kirectasi kokenli, sert,
- 7 | k5 cakilli; % 10-15, ince-iri taneli, kumiu. 56| -
L Birim yer yer karbonat kongresyonludur.
|||| 6.006.50 miler arasinda cakilli seviye
L 7.50 ayirianmistir.
7.60m
SPT5 SPT-5 5|7 |11]18 18
L 5 7.95 |
| ke | 840 [FP3-{14.10( 364 : 100 -
-9 9.00
SPT-6 SPT-6 47 | 14 | 15| 29 [{]] 2
L 9.45 T
L 10| K7 ! 7| -
|
B 10.50 | |
SPT-7 SPT-7 9 12|14 26 26 YAMAGC MOLOZU
|
=11 1095 ‘ Kahve-kirmizimsi kahverenkli, ok
I kati-sert, kumlu gakilli KIL. Nemli,
| kg |11:40[-P-4-2620] 320 T [T[| orta yiiksek plastisiteli; % 15-20, 100| -
T ince-iri taneli, koseli-yarn koseli,
\ T kiregtagl kokenli, sert, cakilli; %
- 12 12.00 | 10-15, ince-iri taneli, kumlu.
SPT8 SPT8 13|29 |24 53 . o )
12.45 | 1 Birim igerisinde 9.00-10.00 m. ile
i . I 21.85-22.50 m. 'ler arasinda gakil
| oraninin % 10-20 oraninda arttigi
L 13| ko gozlenmektedir. 89| -
B 13.50
SPT-9 SPT-9 23 (30|47 |77 il
4§ 13.95
| K10 |14-40[-P-5- 30.80 | 587 ‘ el -
- 15 15.00
ISPT-10) ISPT-10] 10|32 |37 |69
L 15.45
K-11 100( -
16 !/
SONDAJ MUHENDISI KONTROL
Drilling Engineer Checked
isiM Hiiseyin Eren KUSCU
Name Jeoloji Mihendisi
iMzA P
Signature MM
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Sondaj Logu

SONDAJ

SONDAJ LOGU / BORING LOG SONDAJ o Cps.)
SAYFA s
Page No: 3/5
PRES. DENEY| STANDART PENETRASYON DENEYI| £ =| =
Press. Test 2 2| o|E| 2 o
= kg / cm? Standart Penetration Test S|E€|°|53s =
G} (ko om?) 2l51g|8 <
=2 & o 3
2zls |2 |& |Ze|35]| oareEsavis GRAFIK Bl&|5e o
z22|2.l2 |5 |23 S % [ Numb. Of Blows Graph JEOTEKNIK TANIMLAMA 2lg|E|5 =
4£(c 8 2 |loy|ag|8a Geotechnical Description 5|Z|e|E <
HEREREHBIEHHAE HHEERE
S2|28|0 |2z2|3E|BE|a|8|%2]|nN HEMERNE
ZE|EE|zc |25 |F2[(23[2]|7 |7 >|lZ|lz|(2|8|5
O¢|2s|LS|wil|lws|d8| ' |w] o <>-_§Oo
NA|Zn |Z€|>E|Zz|WS|o |~ o 10 20 30 40 50 60| Q|| x x|a
16
K-11 100( -
B 16.50
ISPT-11 ISPT-11 18|20 | 24 | 44 |||
L 17 16.95
L K12 67| -
- 18 18.00
ISPT-12] ISPT-12 10|12]23]35 35l YAMAG MOLOZU
" 1848 Kahve-kirmizimsi kahverenkli, gok
kati-sert, kumlu cakilli KiL. Nemli,
L g | iz [18:90-F-e-] 2a00 1635 orta yitksek plastisiteli; % 15-20, 100| -
ince-iri taneli, késeli-yari koseli,
kirectasi kokenli, sert, cakilli; %
B 19.50 10-15, ince-iri taneli, kumlu.
ISPT-13] ISPT-13] 10 30|21 | 51 . T .
19.95 ‘ Birim igerisinde 9.00-10.00 m. ile
— 20 ? \[[| 21.85-22.50 m. ‘ler arasinda gakil
‘ oraninin % 10-20 oraninda arttigi
| K14 gobzlenmektedir. 100 -
- 21 21.00 50
ISPT-14] ISPT-14 8 |31 |G| R R .
21.30
| 2133
K-15 ol -
21.85
- 22
K-16 37 -
B 22.50
22.60 m
ISPT-15| ISPT-15 10|12 |26 |38 | ‘Bﬁ_ SILTTASI
L 23 2295
Yesilimsi agik kahverenkli,
yumusak-ufalanabilir ~ gok  zayif
| K7 |[23:40 [FP-r=| a0 ra1 dayanimli,  timiyle  aynismis v|v 100] 0
>20
- 24 24.00 yogun ayrisma
ISPT-16] ISPT-16| 18|29 | 40 | 69 9 4 24.30 m
L 24.45 GAKILTASI
Agik kahverenkli, az-orta sert, orta zayif-zayif dayaniml,
ora yer gok aynsmis, orta siki-yer yer
) _—
L 25| K18 i i bt oy T 95 | 38
om.ye varan muhtelf kokenl, sert, gaklar igermektedir my
10°, 20°, agik, mat, pirozid, kivsit dolgulu
| 2550 45°, B0°, 80", kapal, 1-10 mm kaisit dolgulu. 210
25.60 m
K-19 & i 73| 51
26
SONDAJ MUHENDISI KONTROL
Drilling Engineer Checked

isim Huseyin Eren KUSCU
Name Jeoloji Muhendisi

iMzA D
Signature A’/M
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B

Caddo No23

YP-9110-FRM-0081

Sondaj Logu

SONDAJ

SONDAJ LOGU / BORING LOG SONDAJ o Cps.y)
Page  No: 415
PRES. DENEYI[  STANDART PENETRASYON DENEYI| = P B
Press. Test 5 2| o|E| 2 o
5 (kg / cm?) Standart Penetration Test s|E g 8 =
F =5 )
=l |2 |& |Ze|a5| pareEsAvis GRAFIK 218 E’ = @
22 |5 [z [232]2%]| numb.orBiows Graph JEOTEKNIK TANIMLAMA A 2
4£158|%2 [oy[38 Qu Geotechnical Description 5|12 gl <
28|eF|g |uldlez|Ss| el 5|5 EHE IR
=|£ 0 L) o
S2[28|0 |22|35|52|a 82| FHEEEHE
CHEHER AR R R S REEEEE
oa|zZo |Sx|>E|zz|OS|o |23 10 20 30 40 50 60 aca|o|l<|¥ xX|a
28 111V
.40 |- P-8~ 44.80 | 14201 —
L K10 | 2640 01 (73] 51
- 27 —27.00
t 210
K-20 88 | 47
- 28
|
B —128.50
041
- 29 SILTTASI-KUMTASI
K-21 ARDALANMASI 100100
| 29.40(-P-9-{ 44.90 | 7533
SILTTASI: Gri-koyu gri renkli, tist
iyeler agik kahve renkli, orta
- 30 —130.00 T sert, orta zayif dayamimli, az-orta =
. derecede ayrigmis. —]
| 210
i K22 L] KUMTASI: Gri-koyu gri renkli, orta [—100| 70
sert, orta zayif dayaniml, az 041
L 34 31.00 | ayrismig, ince-iri taneli, karbonat
: | ]| matriksli, siki-orta siki tutturulmus. |20
| -
- | /||| Birimde ince-orta tabakalidir.
Birim  igerisinde;  27.00-27.60,
- 32 37.65-37.80 metreler arasinda,
siki-orta siki tutturulmus, cakiltag!
| K2 I yeleri ayirtlanmistir. 100| 94
T
L Streksizlikler; 30°, 45°, agik, mat,
|33 purizla, yer yer parlak, kaygan.
041
|- 34 —34.00
40 |-P-
| Ko |34:40 -1 44.20 [ 19000 ; 100|100
|- 35 —35.00
- K-25 100| 90
36 36.00
SONDAJ MUHENDISI KONTROL
Checked

Drilling Engineer

isim Huseyin Eren KUSCU
Name Jeoloji Mohendisi

IMZA »
Signature MM
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YUKSEL PROJE ULUSLARARASI A.S.
ki e
N L )
yoroje@yukselproje.comt NISSERT
e o

SONDAJ LOGU / BORING LOG SONDAJ o cps.t2

SAYFA
Page

z
o

(3]
-~
(3]

P%EESS-SD%‘&W STANDART PENETRASYON DENEYI
(kg / cm?) Standart Penetration Test

DARBE SAYISI GRAFIK
Numb. Of Blows Graph JEOTEKNIK TANIMLAMA

Geotechnical Description

50

=

KIRIK / Fracture (30 cm)
KAROT % (TCR)T.CoreR|
POINT LOAD /IS (MPa)

DAYANIMLILIK / Strength
AYRISMA / Weathering

15-30 cm
PROFIL

Profile

SONDAJ DERINLIGi
RQD %

YERINDE DENEY
In-Situ Test

NET LIMIT BASING
Net Limit Pressure
Modulus of Elasticity

NUMUNE CINSI
Sample Type
MANEVRA BOYU
Run
ELASTIK MODU
0-15¢cm
30-45cm

z

10 20 30 40 50 60|

3 Boring Depth (m)
P
o
o
o

SILTTASI-KUMTASI ARDALANMASI

SILTTASI: Gri-koyu gri renkli, tst seviyeler
acik kahve renkli, orta sert, orta zayif
- 37 , az-orta derecede ayrismis.

KUMTASI: Gri-koyu gri renkli, orta sert,
orta zayif dayanimli, az ayngmis, ince-iri
i 2 taneli, karbonat matriksl, sik-orta  siki
tutturulmus.

100| 77

- 38 Birimde ince-orta tabakalidir.

Birim igerisinde; 27.00-27.60, 37.65-37.80
metreler arasinda, siki-orta siki tutturuimus,
cakiltas! seviyeleri ayirtianmistir.

Sdreksizlikler, 30°, 45°, agik, mat, purQzla,
— 39 —139.00 yer yer parlak, kaygan

39.40 m
CAKILTAS! 100| 96

Grikoyu gri renki, orta sert, orta zayif dayanimii,
- 40 —40.00 az-orta derecede ayrismis, , siki-ota siki

tutturulmus, karbonatli kil-silt matriks igerisinde;
% 40-45, ince-iri taneli, yan koseli-yan yuvariak,
3 cm.'ye varan muhtelif kokenli, sert
- cakillar icermektedir.

o
A

O]

o]

40.70 m

SILTTASIKUMTASI ARDALANMAS!

100| 78

— 41| K28 SLTTAS! Grikoyu g renkll, onta sert orta zayif dayanimii
az-orta derecede aynsmis.

KUMTAS!: Gri-koyu gri renkii, orta sert, orta zayf dayanimi, az
aynsmis. Kisit matrks, Incerl tanel, sikiomta ik
tuturuimus.

10°, 30°, agk, mat, purizio, yer yer parisk

Kaygan.

- 42
42.00 KUYU SONU: 42.00 m
Ak - 1/8 (0.00- 7.95) m
k - 2/8 (7.95- 13.25) m
- k-3/8(13.25-1920) m
[k - 4/8 (19.20 - 24.45) m
T k - 5/8 (24.45 - 30.00) m
L 43 K - 6/8 (30.00 - 35.00) m
[k - 7/8 (35,00 - 40.00) m
k - 8/8 (40,00 - 42.00) m

44

- 45

46

SONDAJ MUHENDISI KONTROL

ot : Kuyuya 42.00 metre inklinometre borusu yerlestirilip, 40x40x15
Not : Kuyuya re Inkli yetlogtinlip, 40x40x15:em Drilling Engineer Checked

boyutlarinda kilitli metal kutu iginde koruma altina alinmigtir.
isim Hiuseyin Eren KUSCU

Name Jeoloji Mahendisi

iMzA D
Signature A’/M
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Diefik Mahalles) 450, Caddo No:2
06610, CANKAYA. ANGARA
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Sondaj Logu

SONDAJ LOGU / BORING LOG SONDAJ o cPs-t4i
SAYFA g
Page No: 1/5
PROJE ADI / Project Name Tarsus - Pozanti Otoyolu Tekir Hy. |BAS. - BIT. TAR. / Start-Finish Date = 28.05.2016 - 03.06.2016
SONDAJ YERI / Boring Location Pozanti / Tekir Mevki / HEYELAN |MUH.BOR.DER. / Casing Depth 28.50 m (NW)
KILOMETRE / Chainage YASS ve Olgtim Tarihi / GWL & Date
SONDAJ DER. / Boring Depth 39.00 m KOOR. SISTEMI / Coor. System TM36 WGS84
DELIK CAPI / Hole Diameter 39.00 m (NQWL) KOORDINAT / Coordinate (N-S) X 4135614.00
SONDAJ MAK. & YONT./ D.Rig & Met.: YPSM-02 / ROTARY KOORDINAT / Coordinate (E-W) Y 394 911.00
SONDOR / Driller Ramazan KAVAKLI SONDAJ KOTU / Elevation (m) 1164.32
IPRES. DENEY]| i =] =
eaDENE STANDART PENETRA.SYON DENEYI g, al & % K
s (kg / cm?) Standart Penetration Test s|E1818 =3
0 - s1s5|8]|¢C o
2 |- |2 |& [Z2e]|3%]| pArBESAvsI GRAFIK ) gle|e|e &
zE|2 9 |& 2 2|2 %[ Numb. of Blows Graph JEOTEKNIK TANIMLAMA 2 2 els 5
as5|Cg o _|a§)|Qad Geotechnical Description = e Y <
a2l s é wd|Ea % €| E S|l<|8|s (e}
28z |ae|s=[22]| 8|28 2 121k 2] &2
2e38|2. (2822 25| 2| % %" HEBHHE
El2E|Zc|25| 2 el B x 5
FHERIEE L dgo 218 10 20 30 40 50 60| g2l3|z|=2|S|g)|8
0 0.00 I - = I L
T BITKISEL TOPRAK/AGAG KOKU = ¥ 2
L 0.45m —
K-1 70| -
— 1 anel, kumiy
1.20m
- 1.50
PT-1 P11 w02 - |r TR
1.75 10 /
5 /
/ YAMAG MOLOZU
K2 1240 -P11330| 61 gt sg| -
i Kahve-kirmizimsi  kahverenkli,cok
kat, kumlu cakill KiL. Nemli,
- 3 3.00 / orta-ylksek plastisiteli; % 35-40,
i ince-iri taneli, késeli-yari késeli,
PR Sl 8 | 2|21 |28 kiregtasi kékenli, sert, cakilli; %
E R 10-15, ince-iri taneli, kumlu.
- 4 K-3 \ 42| -
B —1 4.50 4.50 m
YAMAG MOLOZU
Muhtelif renkli (Kahve-kirmizimsi kahve-koyu gri, krem,
- bej renkli), siki-gok ski, kumiu kil CAKIL. Isiak,
ince-iri-blok boyutlu, kbseli-yar koseli, kiregtasi kokenk
K-4 sert; % 30-35, ince malzemeli, % 10-15, kumiu. 67 5
5.40 -P-2—] 43.70 | 5287 4.50-5.20, 16.50-17.00 m'ler arasinda, maksimum boyutu
W 60 cm'ye varan. molozlu/bloklu zemin ayirtianmigtir.
11.10-13.30, 15.30-16.40 mler arasinda, kumiu gakill KIL
5 6.00 seviyesi ayirtlanmistir
DAYANIMLILIK / Strength (ISRM) AYRISMA / Weathering INCE TANELI / Fine Grained IRI TANELI / Coarse Grained
| DAYANIMLI Strong (R5) | TAZE Fresh N: 02 GOK YUMUSAK V.Soft N:0-4 G GEVSEK  V.loose
Il ORTADAYANIMLI  M.Strong (R4) I AZ AYRISMIS Slightly W. N: 34 YUMUSAK Soft N:510 GEVSEK Loose
Il ORTAZAYIF M.Weak (R3) Il ORTAD.AYRISMIS  Mod. Weath N: 58 ORTAKATI M.Stiff N:11-30 ORTA SIKI M.Dense
vV ZAYIF Weak (R2) IV GOK AYRISMIS Highly W, N: 915 KATI Stiff N:31-50 SIKI Dense
V  GOKZAYIF Very to Extremely vV TOMOYLE A Comp. Weat N 16-30 GOK KATI V. stiff N:>50 GOK SIKI V.Dense
Weak (R1) N: >30  SERT Hard
KAYA KALITESI TANIMI / RQD KIRIKLAR - 30 cm / Fractures ORANLAR / Proportions
%025  GOK ZAYIF V.Poor 1 SEYREK Wide (W) % 5 PEK AZ Slightly %5 PEK AZ Slightly
%2550 ZAYIF Poor 12 ORTA Monderate (M) % 515 AZ Little %520 AZ Little
%5075 ORTA Fair 210 SK Close (CI) % 15-35 GOK Very %2050 GOK Very
%7590  iYi Good 1020 GOKSIK Intense (1) % 35 VE And
%90-100 GOKIYi Excellent >20  PARGALI Crushed (Cr)
SPT  Standart Penetrasyon Testi s Sediman Numunesi / Sediment Sample SONDAJ MUHENDISI KONTROL
Standart Penetration Test K Karot Numunesi / Core Sample Drilling Engineer Checked
BST  Basingh Su Testi P Pressiyometre Deneyi isim
Water Pressure Test Pressuremeter Test Name
ub Orselenmemis Numune k Permeabilite Deneyi IMZA
Undisturbed Sample Permeability Test Signature
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YUKSEL PROJE ULUSIARARASI A $
Diefik Mahalles) 450, Caddo No:23

ANKAYA
1%) 495 70 00

yoroje@yukselproje.comir
WorolyUKSeIpro @ com ir

ANKARA
FAX. (312) 495 70 24

)

NISSERT

Sondaj Logu

SONDAJ i
SONDAJ LOGU / BORING LOG SONDAJ o cPs-t4i
SAYFA :
Page No: 2/5
PRES. DENEYI|  STANDART PENETRASYON DENEYI £ | <
Press. Test X 2l=2|§5]|¢ &
= (kg / cmz) Standart Penetration Test e | £ o =
0 518(8]2 %
2zl [2 |& 2, |2 %| DARBE sAvYisI GRAFIK _ 215|315 @
zE|2 Q z |22 8§ Numb. Of Blows Graph JEOTEKNIK TANIMLAMA é § 2lS =
BE|1c8|% |oy|D8|8T Geotechnical Description F|2|E|& 2
glur|lg |wslec|(Zs|(e|§]§ S|<|&|® 9
2WV|z5|5 [ar|S=[£2]|6|2]8 sl2E|E]l ]2
ggg—ggz,g:g’é—gms"q’r« | 2(<|2|alkE
35(55|25|52|g |38 [u]e AEEEIELE
od|za|se|>£|z2|u=|[o|2]8 10 20 30 40 50 60 = Il ) B2
6 ’ | \
SPT-3 SPT3 20|32 | 22|54 3
L 6.45 | \
L 7 | ks 55| -
B 7.50
SPT4 SPT4 27136 37|73
5 7.95
| ks | 840 [FPa-4370( 749 ol .
- 9 9.00
SPT-5 SPT5 16|30 40|70 10
| 9.45 YAMAG MOLOZU
Mubhtelif renkli (Kahve-kirmizimsi
- 10| K7 I kahve-koyu gri, krem, bej renkli), 84| -
stki-gok siki, kumlu killi CAKIL.
Islak, ince-iri-blok boyutlu,
- 10.50 koseli-yari késeli, kirectas! kokenli,
SPT-6 SPT6 27 (26|20 46 sert; % 30-35, ince malzemeli; %
L 41 10.95 10-15, kumlu.
4.50-5.20, 16.50-17.00 m'ler
i kg [THADPA=1 2040 251 arasinda, maksimum boyutu 60 100] -
l cm'ye varan, molozlu/bloklu zemin
ayirtlanmistir.
- 12 12.00
SPT-7 SPT-7 9 |13 19|32 o 13p {1 11.10-13.30, 15.30-16.40 m'ler
| 1245 -\-- ] arasinda,  kumlu  cakili KIL
\ seviyesi ayirtlanmigtir.
13| K9 89| -
- 11350 N
» \
K-10 \ 70| -
14.40(~P-5 43.10 | 2077 \
— 15 [—==—115.00———1 50
SPT-8 SPT-8 = -
15.20 14 5 R R
i K41 65| -
16
SONDAJ MUHENDISI KONTROL
Drilling Engineer Checked
isimM
Name
IMZA
Signature
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D AR A AR @
e A PA ) a0 70 26 .
oA e NISSER

WorolyUKSelpro e com ir

Sondaj Logu

SONDAJ

SONDAJ LOGU / BORING LOG SONDAJ ;. cps.i
Page " No:  3/5
PRES DENEYI[  STANDART PENETRASYON DENEYI £ ~ =
Press. Test & 2| o E [ &
= (kg / crm?) Standart Penetration Test o | £ Q s
0 zl8(8|2 %
Zels |2 |& |2e|28]| pareESAVIS GRAFIK gl &= & %
= 2 2 |& |23 8 % | Numb. Of Blows Graph JEOTEKN»IK TANIMLAMA 2 215|9 =
BE|1c8|S |oy|D8|8T Geotechnical Description = e el R <
28|eF|e [se|5s x| e[ 5|5 HE R M E
e8|, [22|3E(54| (8| HEHEBPHE
z£ =z & 21917 = =
35(35|25|52|8%(38| |6]e AL
oa|lzo|[z=e|(>c|Z2|u=|o|[2]| 8 10 20 30 40 50 60) ol |x €| o
16 \ | YAMAC MOLOZU
L | Muntelif renkii (Kahve-kimizmsi kehve-koyu g g5/ =
| L 11650 krem, bej renkli), siki-cok siki, kumiu killi GAKIL.
h Islak, ince-iri-blok boyutlu, koseli-yan kosell, kirectast
kekenl, sert; % 30-35, ince maizemeli; % 10-15,
kumiu.
=% 450-5.20, 16.50-17.00 miler arasinda, maksimum
boyutu 60 cmye veran, molozlubloklu zemin
K-12 ayirianmistir L
i H I L 1 ! 11.10-13.30, 15.30-16.40 m'ler arasinda, kumiu
cakilli KIL seviyesi ayirtianmistir.
T 17.80 m
— 18 18.00 i
SPT-9 SPT-9 20|33 |28 (617 U
L 18.45
YAMAC MOLOZU
18.90|-P-6— 32.60 | 506 "
L 19| k13 Kahve-koyu kahve renkli, cok kati, 100| -
kumlu  cakili  KiL.  Nemli,
f 556 % duslk-orta plastisiteli; % 30-35,
SPT-10] | o' [SPT-10 1315 - | R it R ince-iri taneli, késeli, sert, cakilli; %
: | 5-15, kumlu.
- 20 ‘
K-14 [l 98| -
i 20.60 m
— 21 21.00
SPT-11] ISPT-11] 19|23 |36 | 59 9
L -15 {21.45
1912158 -
SPT-12| IsPT-12| 25|45 |45 | R R |9
|5 21.90
K-16 92| -
YAMAC MOLOZU
B 22.50 50
SPT43 [SPTA3 16 [ 45 i R Kahve-kirmizimsi  kahverenkli,cok
L 3 %%ZSS'P”‘ 16.20 [ 158 kati, kumlu cakilll KiL. Nemli,
orta-ylksek plastisiteli; % 35-40,
s | U] ince-iri taneli,  késeli-yar késeli, i
- et | kirectasi kokenli, sert, gakilli; % -
10-15, ince-iri taneli, kumlu.
[~ 24 [—]24.00 23.80-24.50 m'ler arasi kiregtas
T T kokenli blok gézlenmistir.
- |
K-18 ; 69| -
L 25 T
|
[
- 25.50 50
SPT-14] ISPT-14) 20|35 |5 R R
26 [ 13282 FPB 3590 | 305 s
SONDAJ MUHENDISI KONTROL
Drilling Engineer Checked
isimM
Name
IMZA
Signature
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SONDAJ LOGU / BORING LOG

Sondaj Logu

SONDAJ
Borehole

No:  CPS-4i

SAYFA
Page

=

[o}e

L
-~
(5,

PRES. DENEYI|
Press. Test
(kg / cm?)

STANDART PENETRASYON DENEYI
Standart Penetration Test

DARBE SAYISI
Numb. Of Blows

GRAFIK
Graph

SONDAJ DERINLIGI
Boring Depth (m)
NUMUNE CINSI
Sample Type
MANEVRA BOYU
YERINDE DENEY
In-Situ Test

NET LiMIT BASING
Net Limit Pressure
ELASTIK MODUL
Modulus of Elasticity

Run

15-30cm
30-45cm
Zz

0-15cm

30 40 50 60|

JEOTEKNIK TANIMLAMA
Geotechnical Description

DAYANIMLILIK / Strength

Profile

AYRISMA / Weathering
KIRIK / Fracture (30 cm)
KAROT % (TCR)T.CoreR,

POINT LOAD / IS, (MPa)

RQD %

N
o

—127.00

K-20

B —128.50

29.40-P-9— 4220 | 1789

—30.00

K-22

K-23

32.40 -P-10-] 44.50 | 13342

|- 33 —33.00

- 34
K-24

35.40 |-P-11-] 42.70 | 9607

36

YAMAG MOLOZU

Kahve-kimizimsi kahverenkli,cok kati, kumlu cakili KiL.
Nemli, orta-yuksek plastisiteli; % 35-40, ince-iri taneli
Kbseliyan koseli, kiregtas! kokenl, sert, gakill; % 10-15,
Ince-ir taneli, kumlu.

A PROFIL

23.80-24.50 mler arasi Kiregtas: kekenli blok ssnem\.sur
27.00 m

YAMAC MOLOZU

Muhtelif renkli (Gri-sarimsi aglk
kahve renkli) killi kumlu CAKIL.
Islak, ince-iri taneli, koseli-yar
koseli, sert, genellikle kiregtasi
kokenli; % 30-35, ince-iri taneli

7

kumlu; % 10-15, ince malzemeli.
28.60 m
SILTTASI

Sanimsi agik kahverenkli, ufalanabilir-az sert,
zayif-gok  zayf dayamimii, gok-tamayle
aynsmis

Sureksizlikler, 0°, 10°, 20°, agik, mat, purdzlg,
MnO boyalidir.

28.60-29.80 m'ler arasinda, gevsek-orta siki
karbonath  kil-silt  matrkisli,

cakiltasi seviyesi ayirtianmistir.

78
IVIV| >20

30.40 m
KUMTAS! - SILTTAS| ARDALANMASI

Kumtast
sert, orta

Sanmsi agik kahverenkli, az-orta
yif dayanimii, az ayngmis,

orta siki ince-iri taneli, karbonatll

kil/silt matriksli

Silttasi: Sanmsi agik kahverenkli, az-orta sert,
orta zayif-zayif dayanimh, az ayngmis.

2 0°,10°, 20°, agik, mat, parazlo,

MnO boyali;
dolguludur.

0°, 10°, kapal, 15 mm kalsit

81

ny 12

53

87

3240 m
KUMTASI - SILTTASI ARDALANMASI

Kumtasi: Gri-koyu gri renkli, orta sert,
orta-orta zayif dayanimli, taze-az
ayrigmig, siki-orta siki tutturulmus,
ince-iri  taneli, karbonatll  killsilt
matriksli.

Silttag1: Gri-koyu gri renkli, orta sert,
orta-orta zayif dayanimli, taze-az
ayrismig,

Sureksizlikler; 0°, 20°, 90°, acik,
parlak, kaygan; 0°, 20°, kapal, 1-5
mm kalsit ar.

35.20-35.30 m'ler arasinda, ince taneli
ve 38.10-38.40 m'ler arasinda ise
ince-iri taneli, cakiltasi seviyeleri
ayirtlanmgtir.

73

i fo-1|99

99

95

95

SONDAJ MUHENDISI
Drilling Engineer

KONTROL
Checked

isim
Name

IMZA
Signature
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yoroje@yukselprop.con
Warel yiksoiproje com 1

Sondaj Logu

SONDAJ

SONDAJ LOGU / BORING LOG SONDAJ ;. cps.i
SAYFA
Page " No:  5/5
PRES DENEYI[  STANDART PENETRASYON DENEYI £ ~ =
Press. Test & 2| o E [ &
= (kg / crm?) Standart Penetration Test o | £ Q s
0 zl8(8|2 S
So|l_ |2 |5 |2.|=2%]| DARBESsAVISI GRAFIK 21| )
ZE s | |Z2e[2E S| ol|& 9
z<|2 Q Z | 23|29 %]| Numb.Of Blows Graph JEOTEKNIK TANIMLAMA § § 2lS =
g£158(2 |B,|ak(8a Geotechnical Description S|12[8|E <
28|e7|E (885 |2s|e| 6|65 NH R
So|32|a [22]|2E|52|S|g ]2 T.|2[2|2|6|¥|E
zE|38|zc |25 21232 cz|>|zl|Zle|lal|Z2
05|55 |u?|uws|38]  |w]|o ms<>§§co
na|lzo|Se|>£|ZZ|wS|o 2| & 10 20 30 40 50 60f aa|lo|x|x €| o
36 il KUMTAS! - SILTTASI ARDALANMASI
|
L I Kumtasi: Gri-koyu gri renkli, orta sert,
orta-orta zayf dayaniml, taze-az
K25 ayngmig, siki-orta siki tutturuimus, 95 | 95
- 37 ince-iri taneli, karbonatli kil/silt matriksli.
Silttagi: Gri-koyu gri renkli, orta sert,
1 orta-orta zayf dayaniml, taze-az
—37.50 aynsmis, | o1
Streksizlikler; 0°, 20°, 90°, agik, parlak,
— 38 kaygan; 0°, 20°, kapali, 1-5 mm kalsit
K26 dolguludur. 89 | 89
P | 35.20-35.30 m'ler arasinda, ince taneli
ve 38.10-38.40 m'ler arasinda ise ince-iri
taneli, cakiltasi seviyeleri ayirtlanmistir.
- 39
39.00 1| KUYU SONU: 39.00 m
ISandhk - 1/7 (0.00 - 7.50) m
T ISandk - 2/7 (7.50 - 14.25) m
i L Sandkk - 317 (14.25 - 19.15) m
| Sanidbk - 417 (19.15 - 24.35) m
T angk - 517 (24.35 - 30.00) m
L 40 k - 617 (30.00 - 35.40) m
[ ISandhk - 7/7 (35.40 - 39.00) m
[
— 41
— 42
- 43
- 44
L [
[
|
— 45 T
[
\
46
Not : Kuyuya 39.00 metre Inklinometre borusu yerlestirilip, 40x40x15 cm SOgFIJIN “éUHENDiS| KS}!IE:ZL
boyutlarinda kiliti metal kutu icinde koruma altina alinmistir. g “higineer
Isim
Name
IMZA
Signature
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)

NISSERT

—YUKSEL PROJE

$

YP-9110-FRM-0081

Sondaj Logu

SONDAJ LOGU / BORING LOG SONDAJ 5. cPs-tsi
Page "\ Not  1/4
PROJE ADI / Project Name Tarsus - Pozanti Otoyolu Tekir Hy. |BAS. - BIT. TAR. / Start-Finish Date - 16.05.2016 - 19.05.2016
SONDAJ YERI / Boring Location POZANTI - TEKIR MEVKI / HEYELAN |MUH.BOR.DER. / Casing Depth 22.50 m (NW)
KILOMETRE / Chainage YASS ve Olgtim Tarihi / GWL & Date
SONDAJ DER. / Boring Depth 30.00 m KOOR. SISTEMI / Coor. System TM36 WGS84
DELIK CAPI / Hole Diameter 30.00 m (NQWL) KOORDINAT / Coordinate (N-S) X 4135 656.00
SONDAJ MAK. & YONT. / D.Rig & Met.: YPSM-06 / ROTARY KOORDINAT / Coordinate (E-W) Y 394 833.00
SONDOR / Driller Murat AYDIN SONDAJ KOTU / Elevation (m) 1170.51
[PRES. DENEYI i =|a o=
i STANDART PENETRAlSYON DENEYI % o | & % K
—_ (kg / cm?) Standart Penetration Test s|€|18|3 s
E o < glelgle| |
2 |- |2 |& [Z2e]|3%]| pArBESAVSI GRAFIK . 2l2l=|E o
zE|2 9 |& 2 2|2 %[ Numb. of Blows Graph JEOTEKNIK TANIMLAMA = g 2ls =
i H O3la 9. Eg g w P Geotechnical Description = 5 1 3 g
B 5 | ¥
28|20 |Be[5E 28| 5(8|8 HHEERE
2e38|2. (2822 25| 2| % |%|" SHEHHE
= < 7] = % -2 Y @ o
8ﬂ§£§égé%§d§of—’8 10 20 30 40 50 60| S|lz|=|S|€|8
0 0.00 T e
K-1 45 | -
— 1
- 1.50 L
SPT-1 SPT-1 212|124 4!
- 2 1% YAMAG MOLOZU
. K2 \ Sarimsi agtk kahverepkli‘ cok kati, 90| -
kumiu cakilli KIL. Nemli,
orta-ylksek plastisiteli; % 20-25,
-3 3.00 ince-iri taneli, késeli-yari késeli,
SPT-2 SPT2 4| 4|61 T sert, genel olarak kiregtag! kékenli,
3.45 ! cakill; % 10-15, ince-iri taneli,
i ’ kumlu.
| 4 | s 3.90 [-P-1- 330 [ 85 i \ Birim alt seviyelerine dogru, cakil 70| -
| orani artmaktadir.
B 4.50
SPT3 SPT3 14| 7 |10[17 =17l
| 5 4.95
| |
E K-4 N 62| -
|
6 6.00 |
DAYANIMLILIK / Strength (ISRM) AYRISMA / Weathering INCE TANELI / Fine Grained iR TANELI / Coarse Grained
| DAYANIMLI Strong (R5) | TAZE Fresh N: 02 GOK YUMUSAK V.Soft N:0-4 G GEVSEK  V.loose
Il ORTADAYANIMLI  M.Strong (R4) I AZ AYRISMIS Slightly W. N: 34 YUMUSAK Soft N:510 GEVSEK Loose
Il ORTAZAYIF M.Weak (R3) Il ORTAD.AYRISMIS  Mod. Weath N: 58 ORTAKATI M.Stiff N:11-30 ORTA SIKI M.Dense
vV ZAYIF Weak (R2) IV GOK AYRISMIS Highly W, N: 9-15 KATI Stiff N:31-50 SIKI Dense
V. GOK ZAYIF Very to Extremely vV TOMOYLEA Comp. Weat N 16-30 GOK KATI V. stiff N:>50 GOK SIKI V.Dense
Weak (R1) N: >30  SERT Hard
KAYA KALITESI TANIMI / RQD KIRIKLAR - 30 cm / Fractures ORANLAR / Proportions
%025  GOK ZAYIF V.Poor 1 SEYREK Wide (W) % 5 PEK AZ Slightly %5 PEK AZ Slightly
%2550 ZAYIF Poor 12 ORTA Monderate (M) % 515 AZ Little %520 AZ Little
%5075 ORTA Fair 210 SK Close (Cl) % 15-35  QOK Very %2050 GOK Very
%7590  iYi Good 1020 GOKSIK Intense () % 35 VE And
%90-100 GOK iYi Excellent >20  PARGALI Crushed (Cr)
SPT  Standart Penetrasyon Testi s Sediman Numunesi / Sediment Sample SONDAJ MUHENDISI KONTROL
Standart Penetration Test K Karot Numunesi / Core Sample Drilling Engineer Checked
BST  Basingl Su Testi P Pressiyometre Deneyi isiM
Water Pressure Test Pressuremeter Test Name
UD  Orselenmemis Numune k Permeabilite Deneyi MZA
Undisturbed Sample Permeability Test Signature
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Diefik Mahalles) 450, Caddo No:2

D AR A AR @
e A PA ) a0 70 26 .
oA e NISSER

WorolyUKSelpro e com ir

Sondaj Logu

SONDAJ

SONDAJ LOGU / BORING LOG SONDAJ o cPs-téi
P\ No: 214
PRES. DENEYI|  STANDART PENETRASYON DENEYI £ | e =
Press. Test & 2| o E [ &
& (kg / cm?) Standart Penetration Test o | £ S 8 s
0 g% ] =3
Zels |2 |& |2e|28]| pareESAVIS GRAFIK 21 2 = o
zE|2 Q = |2z g‘g Numb. Of Blows Graph JEOTEKNIK TANIMLAMA § § 2lS =
BE|1c8|S |oy|D8|8T =Te Geotechnical Description F2|ElE 2
28|47 e |Be|Es xs[ |55 NEHEEE 3
3o|32la |2z|3E(GE| S g2|n T.|2|2|2(0|¥]|E
zE|38|zc |25 21232 cz|>|zl|Zle|lal|Z2
Oo|los|LS5|ul|lws| 38| r|lw]o ms<>E§co
oa|lzZo[zg|[>c|zZ2|u=|o|[2]| 8 10 20 30 40 50 60) ca|o|x|= €| o
6 ’ HHE
SPT4 SPT4 57 | 1017 [T Torn) Ofceld Seyfadadr )
5 6.45 0 6.40 m
\l YAMAG MOLOZU
|, | ks [8:90 P2 1430] 214 Kirmizimsi  kahverenkli,  sert, 100( -
kumiu  gakilli KiL. Nemli,
orta-ylksek plastisiteli; % 20-25,
i 7.50 ince-orta taneli, koseli-yar késeli,
SPT-5 SPTS 6 112233 genel olarak kiregtagl kokenli, sert,
- 7.95 cakill; % 10-15, ince-iri taneli,
kumlu.
830 m
L K6 100| -
50
- 9 9.00 == . &
SPT-61 2.00 [SPT-6 3 R 1 /
K7 1 / 86| -
- 10
|
|
B 10.50
SPT-7 SPT7 2124|2044 i
-1 1085 YAMAG MOLOZU
| K8 Sarimsi agik kahverenkli, se_rt. 100] -
\ kumlu molozlu/bloklu gakilli KIL.
Nemli, orta-yiksek plastisiteli; %
12 12.00 35-40, ince-iri taneli, késeli-yari
SPT-8 SPT-$ 25|21 % R R 4 koseli, sert, genel olarak kiregtasi
12.39 kékenli, cakilli; % 15-20,
B maksimum 40 cm boyutunda, sert,
[ dayanimli, kiregtasi kokenli, bloklu;
L 13| K® % 5-10, ince-iri taneli, kumlu. 72| -
50
B 13.50 2 L s
SPT-91 13.50 £SPT-0 4 R
14
K-10 i 68| -
- |
il
15 15.00 !
sp1-10 ISPT-10 13|22 28 | 50 i
L 15.45 \
KA1 \ 100( -
16 15.90 f-P-3- 19.40 | 263
SONDAJ MUHENDISI KONTROL
Drilling Engineer Checked
isimM
Name
IMzZA
Signature
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—YUKSEL PROJE Sonda] Logu

YUKSEL PROJE ULUSILARARASI A $.
T S
oA NISSERT
P e

SONDAJ i
SONDAJ LOGU / BORING LOG SONDAJ ;. cpssi
SAYFA :
Page " No:  3/4
PRES. DENEYI|  STANDART PENETRASYON DENEYI £ P <
Press. Test 3 2| o g [ &
= (kg / cm?) Standart Penetration Test o | £ S 8 3
9 N | T P Gl2le|e 3
22l [2 & [2e]|23 %] pareesavisi GRAFIK . S|8|elE@ )
zE|2 Q z 122 8§ Numb. Of Blows Graph JEOTEKNIK TANIMLAMA é § 2lS =
BE|1c8|% |oy|D8|8T Geotechnical Description F|2|E|& 2
dlwr|lg |weleEc|Ts £l § HIEYARES [}
20z |% [aF|s=|X0| 5] = = =
Ogig*éwza':g’é—gﬁg"q’r« HEFRRNE
z £ Z S 21917 = =
HBER I R R AEEEELE
oa|lzo|Se|>£|ZZ|wS|o |2 ]| & 10 20 30 40 50 60) o< | €| d
16 [ \
K-11 100| -
B 16.50 50
(5P 1650 s 2] |.|&
16.64 14 16.70 m
- 17
K-12 37| -
YAMAGC MOLOZU
- 18 —18.00
Krem-bej renkli, gok siki, kumlu
killi CAKIL. Islak, orta-iri taneli,
i koseli-yar késeli, kirectasl kokenli,
K-13 L sert, % 15-20, ince malzemeli, % 27| -
10-15, ince-iri taneli, dagilgan,
- 19
kumlu.
& —19.50
- 20
K-14 20.20 m 45| o
| 20.40-P-4- 1200 123
— 21 21.00
SPT-12f ISPT-12] 2030|3262 i
? /] siLTTASI V| >20
L 21.45 I
Yesilimsi acik kahverenkli,
| o | ks Y, yumu$ak-ufalan?bllir\ cok zayif 100 o
/ dayanimli, cok-timuyle ayrismis.
| 2250 | | Su;ekngikk?r;l yogun ktady‘r@ma
SPT-13] lsPT-13) 10|14 23| a7 5[ nedeniyle gézlenememektedir. nviz-10
L 23 2295
IV/V| >20
- K-16 70 | 24
- 23.75m
SILTTASI
|- 24 ——24.00
Acik kahverenkli, orta sert, orta zayif
az-orta ayrismisg. nai 210
| K7 64 | 30
Sureksizlikler; 10°, 20°, agik, mat,
| p.s5 plrtizlti, MnO boyali; 0°, 30°, kapali, 1-5
- 25 —5288 e (el i mm kalsit dolgulu.
| 25.00-25.30 m'ler arasi, kumtas! seviyesi
- K-18 TN ayirtianmistir. Il o1]95|85
25.60 m
- {Tanii Sorvass Saylacade )
SONDAJ MUHENDISI KONTROL
Drilling Engineer Checked
isimM
Name
IMZA
Signature
Bu sondaj logu Jeolojik model ve laboratuvar deney sonuglan dikkate alinarak; Kursat TOKGOZOGLU tarafindan yeniden duzenlenmistir
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Bt CANEAYY SR [
R0 SNV Bhe) 408 70 24
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Sondaj Logu

SONDAJ

SONDAJ LOGU / BORING LOG SONDAJ ;. cpsi
Page "\ No: 414
PRES DENEYI[  STANDART PENETRASYON DENEYI £ ~ =
Press. Test & 2| o E [ &
_ (kg / cm?) Standart Penetration Test §| £ 5 s
0 zl8(8|2 S
Zels |2 |& |2e|28]| pareESAVIS GRAFIK gl &= & %
zE|2 Q = |2z g 2| Numb. Of Blows Graph JEOTEKNIK TANIMLAMA § § 2lS =
BE|1c8|S |oy|D8|8T Geotechnical Description S|12[8|E <
28|eF|e [se|5s x| e[ 5|5 HE R M E
ogg*éﬁza'ggﬁéu‘iSQN HEIFIFIHNE
s =z b EL I I = =
CHEHE A R AR AL
od[za|se|>c|Z2[ws]|o |28 10 20 30 40 50 60| alxle L
26 | -
K-18 | i&;}f:ikz&gTA$l-QAKILTA$I 95 | 85
- —126.50
Silttagi: Gri-koyu gri renkli, orta sert,
L 57 orta zayif dayanimli, az ayrigmis.
K-19 Kumtasi: Gri-koyu gri renkli, orta sert, 100| 82
1 orta-orta zayif dayanimli, az ayrismig, 0-1
orta siki tutturulmus, ince-iri taneli,
karbonatl kil-silt matriksli.
|
- 28 2800 [ Cakiltagi: Gri-koyu gri renkli, orta sert, i
I orta zayif dayanimli, az ayrismis,
| siki-orta siki tutturuimus, karbonatl
kil-silt matriks icerisinde; % 40-45,
K-20 ince-orta taneli, yarn yuvarlak-yarn | __1100| 40
késeli, sert, muhtelif kokenli gakillar
- 29 A 4
icermektedir.
| %ggg |-P-6—] 43.20 | 8811 5 30°, 45°, 90°, agik, mat, 2410
) i puriizli, kalsit dolgulu; 45°, 90°, kapali,
K21 1 1-2 mm kalsit dolgulu. 92|28
- 30 -
30.00 [ KUYU SONU: 30.00 m
| ISandk - 1/6 (0.00-7.10) m
1 +Hsandk - 206 (7.10- 11.85)m
- andpk - 3/6 (11.85 - 18.40) m
|Sangk - 4/6 (18.40 - 24.00) m
TT[Sangk - 56 (24.00 - 29.30) m
L 31 k - 6/6 (29.30 - 30.00) m
- 32
- 33
- 34
L [
[
|
L 35 T
[
\
36
Not : Kuyuya 30.00 metre Inklinometre borusu yerlestirilip, 40x40x15 cm SOgFIJIN “éUHENDiS| KS}!IE:ZL
boyutlarinda kiliti metal kutu icinde koruma altina alinmistir. g “higineer
Isim
Name
IMZA
Signature
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Sondaj Logu

Dl Manallos: 450, Caade No:
g SO emns By
Yorojeduiasiproje com it
Yot ke oroe-tom
SONDAJ : i
SONDAJ LOGU / BORING LOG SONDAJ . CPSH
SAYFA 5
Page No: 113
PROJE ADI / Project Name . Tarsus - Pozanti Otoyolu Tekir Hy. [BAS. - BIT. TAR. / Start-Finish Date :12.05.2016 - 13.05.2016
SONDAJ YERI / Boring Location : POZANTI - TEKIR MEVKIi / HEYELAN | MUH.BOR.DER. / Casing Depth 9.00 m (NW)
KILOMETRE / Chainage 3 YASS ve Olgiim Tarihi / GWL & Date :9.25 m - 13.05.2016
SONDAJ DER. / Boring Depth : 2400 m KOOR. SISTEMI / Coor. System TM36 WGS84
DELIK CAPI / Hole Diameter : 24.00 m (NQWL) KOORDINAT / Coordinate (N-S) X : 4 135 659.00
SONDAJ MAK. & YONT. / D.Rig & Met.: YPSM-04 / ROTARY KOORDINAT / Coordinate (E-W) Y 394 875.00
SONDOR / Driller . Necati ASKIN SONDAJ KOTU / Elevation (m) :1159.65
[PRES. DENEYI STANDART PENETRASYON DENEYI| %a £l% g
Press. Test % D|o|lE|¢e a
@ (kg / cm?) Standart Penetration Test 5 £l 3 2
: o - g
2 |- |2 |& [2e]|3%]| pArBESAVISI GRAFIK 5| £ ele &
ZE|2 |2 |2 [23]|2F| Numb.ofBlows Graph JEOTEKNIK TANIMLAMA /8|2 & S
Yelce|2 (6 [38|2uw Geotechnical Description 21Z|8|E <
slw S| @ wil|lea 5 €| € Slglel® ]
28|z2 ollz=|¥a|5[8]|8 g |ISl2|2E|e]d
55|3z|g [25(3E|GS|a|82]|N TelZ|2|2|0|S|E
S HIER A EE MR SHHEHHEE
oa|za|=@|[>c[z2|m=|o |28 10 20 30 40 50 6 aco|o|x|= €| a
0 0.00 e ks (o et ). oy AL . o
tanel. cagigan-sert mumel-arecias Yo koselceel %
2025 e ene copignse s 5 pneg et |
i ‘ YAMAG MOLOZU B
K1 { 49 | -
L | Yesilimsi-agik kahverenkli, gok yumusak,
| cakill kumlu KIL. Nemli, orta-yiksek
plastisiteli; % 20-25, ince-iri taneli,
. 150 dagilgan, kumlu; % 5-15, ince-iri taneli,
” dagilgan-sert, koseli-yari koseli, muhtelif
SPT-1 SPT-1 1 1 1 2 kokenli, gakilli
| s 195 \ 1.95m
[ YAMAG MOLOZU
L K2 | 26| -
1 N Kahve-kirmizimsi kahverenkli, gok
| 5 460 [ Kati-sert, kumlu cakilli KiL. Nemli,
¢ | orta-yiksek plastisiteli; % 20-30,
SPT2 SPT2 49 12)2n | N ince-iri  taneli, sert, koseli-yari
L 345 \ koseli, muhtelif-kiregtasi kokenli,
\, cakilli; % 5-10, ince-gok ince
P taneli, kumlu.
|, | ks | 390 [P1-q 2010 208 \ o -
\ T Birim, yogun karbonat
| N\
| 4% & : N konkresyonludur.
SPT-3 SPT-3 8 |21|5| R 1 R
4.82 T 480m
|- 5 YAMAG MOLOZU
Kahve-k kahverenkli, acik gri renkli, kumlu
e || kil molozlu bloklu KIL. Nemli, orta-yksek 100 -
L | plastisiteli, % 25-30, maksimum 50 cm'ye varan, sert,
+ dayanimli, kiregtagi kokenli, moloz-bloklu; % 15-20,
5.70 | ince-iri taneli, sert, kbgeli-yar koseli, kirectast kokenli,
6 | K5 cakili; % 5-15, ince-gok inc taneli, dagiigan, kumi &7 -
DAYANIMLILIK / Strength (ISRM) AYRISMA / Weathering INCE TANELI / Fine Grained IRI TANELI / Coarse Grained
| DAYANIMLI Strong (RS) | TAZE Fresh N: 02 GOKYUMUSAK V.Soft N:0-4 G.GEVSEK  V.Loose
I ORTADAYANIMLI M Strong (R4) Il AZAYRISMIS Slightly W. N: 34 YUMUSAK Soft N:510 GEVSEK Loose
Il ORTAZAYIF MWeak (R3) Il ORTAD.AYRISMIS  Mod. Weath N: 58 ORTAKATI M.Stiff N:11-30 ORTA SIKI M.Dense
IV ZAYIF Weak (R2) IV GOK AYRISMIS Highly W. N: 915 KATI Stiff N:31-50 SIKI Dense
V. GOKZAYIF Very to Extremely vV TUMOYLEA. Comp.Weat. | N: 1630 GOKKATI V. Stiff N:>50 GOKSIKI V.Dense
Weak (R1) N: >30 SERT Hard
KAYA KALITESI TANIMI / RQD KIRIKLAR - 30 cm / Fractures ORANLAR / Proportions
%025  GOK ZAYIF V.Poor 1 SEYREK Wide (W) % 5 PEKAZ Slightly %5 PEK AZ Slightly
%2550 ZAYIF Poor 12 ORTA Monderate (M) % 515 AZ Little %520  AZ Little
%5075 ORTA Fair 2110 SIK Close (CI) % 1535 GOK Very %20-50 GOK Very
%7590 Ivi Good 1020 GOK SIK Intense (1) % 35 VE And
%90-100  GOK iYi Excellent >20  PARGALI Crushed (Cr)
SPT  Standart Penetrasyon Testi s Sediman Numunesi / Sediment Sample SONDAJ MUHENDISI KONTROL
Standart Penetration Test K Karot Numunesi / Core Sample Drilling Engineer Checked
BST  Basingl Su Testi P Pressiyometre Deneyi Isim Hiiseyin Eren KUSCU
Water Pressure Test Pressuremeter Test Name Jeoloji Mihendisi
UD  Orselenmemis Numune k Permeabilite Deneyi MZA B
Undisturbed Sample Permeabilty Test Signature ) M
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Bk oot 45, Caae o>

9001 SN, worons o By
AL isSem
e L L

SONDAJ LOGU / BORING LOG SONDAY No.  cps-el

Page.  No: 213

z

PRES. DENEY| STANDART PENETRASYON DENEYI|
(kg / cm?) Standart Penetration Test
DARBE SAYISI GRAFIK
Numb. Of Blows Graph JEOTEKNIK TANIMLAMA
Geotechnical Description

m

SONDAJ DERINLIGI
YERINDE DENEY

NET LIMIT BASING

Net Limit Pressure

Modulus of Elasticity
DAYANIMLILIK / Strength
AYRISMA / Weathering
KIRIK / Fracture (30 cm)
KAROT % (TCR)T.CoreR,
POINT LOAD /IS, (MPa)

In-Situ Test
ELASTIK MODUL

NUMUNE CINSI
Sample Type
MANEVRA BOYU
Run

0-15¢cm

15-30 cm
PROFIL

Profile

RQD %

30-45¢

10 20 30 40 50 60|

@ | Boring Depth (m)

KS | YAMAG MOLOZU

o
q

6.80 | | Kahve-kirmizimsi kahverenkli,
actk gri renkli, kumlu gakilli
K6 | | § moloziu  bloklu  KIL.  Nemli,
| ||l orta-yiiksek plastisiteli, % 25-30,
7.50 maksimum 50 cm'ye varan, sert,
SPT4 SPT4 1822 (== R |[|| | R,| dayanimh,  kiregtasi  kokenli,
7.85 | 7l moloz-bloklu; % 15-20, ince-iri
| / | taneli, sert, koseli-yari koseli,

T kirectasi kokenli, cakilli; % 5-15,
K7 | 840 [-P2-]3460] 734 T [T ince-gok ince taneli, dagilgan,
1 kumlu.

39| -

9.00 m

9.00

9.45

YAMAG MOLOZU

100( -

- 10 | K8 T Acik kahve-yesilimsi agik
AL kahverenkli, kati-gok kati, cakilli
10.50 T 1 kumlu KIL. Nemli, orta-yiiksek

< T F isiteli; % 20-25, ince-gok ince
SFT: BET4 T2 taneli, dagilgan, kumlu; % 10-20,
10.95 ince-iri taneli, sert, yari
1 ! koseli-kogeli, kiregtagi  kokenli,

11.40[-P-3-39.00| 510 1 cakilli.

12.00

12.45

KILTASI

100| 0

L 13| k10 N Kahve-yesil kahverenkli,
yumusak, ¢ok zayif dayanimli,
tumayle ayngms (killesmis).

—7

B F———113.50 f——— 50 |
1 13.70— 5 | Sureksizlikler; ayrismadan dolayi
gozlenememektedir

62 | 12

3 —114.50 | | 14.50 m
T T KILTAS! - KUMTAS! ARDALANMAS!

KILTASI: Griyesiimsi gri renkl, ota et ora zayf
- 15 | | dayanim, az aynigmig

K12 KUMTASI Agk pri-gr rfenki, orla sert-sert orta
dayanimi, az aynsmis, Karbonat icerisinde, ince-ir taneli,
T orta siki-sik tutturcimus,

It | 1-2 |100|100

Sureksizlikler; 0", 5°. 30, 45°, BO", agik, mat, purozlo,
kilsilt dolgulu; 0%, 545", 80°. kapall, seyrek 1.0 mm'ye

16 1888 |- P-4— 4540 | 12716 T varan kalsit dolgulu.

SONDAJ MUHENDISI KONTROL
Drilling Engineer Checked

isim Huseyin Eren KUSCU
Name Jeoloji Mohendisi

IMZA 4
Signature MM

Bu sondaj logu Jeolojik model ve laboratuvar deney sonuglari dikkate alinarak; Kirsat TOKGOZOGLU tarafindan yeniden duzenlenmistir
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Sondaj Logu

SONDAJ LOGU / BORING LOG SONDAY "\ cpg
Page . No:  3/3
PRES. DENEYI STANDART PENETRASYON DENEYI| £ =| =
Press. Test 2 2| o|E| 2 o
o (kg / cm?) Standart Penetration Test o[£ g 8 =
: A >
ol |2 |& |Ze|a35| pareEsavis GRAFIK 21s 'j:’ 5 @
212,18 |g |23|2%| numb.ofBlows Graph JEOTEKNIK TANIMLAMA A 2
4e|1GE|2 [ay|a8 Qu Geotechnical Description 5|Z|e|E <
IR ERFH B EHEEE o |E|S|E(F] |9
S2|28(2 [22(5E|B2|a|8|2|N AHEMHEHE
85(3E|125|62|us |38 el 2Elz|5(z|2|gels
od|zd|se|>c|z2|(ms|o |28 10 20 30 40 50 60) ca|ofx|= x| o
16 16.00
- 17
- K13 [ 100(100
|
P [
t
B [ KILTASI - KUMTASI
ARDALANMASI
=" 1600 J KILTASI: Gri-vesilimsi gri renkli
orta sert, orta zayif dayanimli, az
L ayngmis.
KUMTASI: Agik gri-gri renkli, orta
- 20 sert-sert, orta dayaniml, az n 12
aynsmig, karbonat igerisinde,
20.40 |- P-5 52.40 | 13439 ince-iri  taneli, orta siki-siki
i e ! tutturulmus. 100| 95
L 21 | Sireksizlikler; 0°, 5°, 30°, 45°, 80°,
|| acik, mat, purazld, kil-silt dolguly;
| 0°, 5°,45°, 80°, kapal, seyrek 1.0
- [ mm'ye varan kalsit dolgulu.
- 22 —22.00
- 23 | K15 100(100
|
| 23.40|- -6 43.60 | 41201
- 24
24.00 KUYU SONU: 24.00 m
[ Sk - 1/4 (0.00 - 7.85) m
B T [k - 2/4 (7.85 - 14.50) m
| [Sandik - 3/4 (14.50 - 19.20) m
[ [Sandi - 4/4 (19.20 - 24.00) m
- 25
26 |
Not : Kuyuya 24.00 metre inklinometre borusu yerlestirilip, 40x40x15 cm SONDAJ MUHENDISI K&NTE%L
boyutlarinda kilitli metal kutu iginde koruma altina alinmistir. Drilling Engineer L
isim Hiuseyin Eren KUSCU
Name Jeoloji Mihendisi
iMzA P
Signature A’/M
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Sondaj Logu

SONDAJ LOGU / BORING LOG SONDAJ ;. cp.ii
SAYFA s
Page No: 113
PROJE ADI / Project Name . Tarsus - Pozanti Otoyolu Tekir Hy. [BAS. - BIT. TAR. / Start-Finish Date : 30.06.2016 - 02.07.2016
SONDAJ YERI / Boring Location : Pozanti / Tekir Mevki / HEYELAN [MUH.BOR.DER. / Casing Depth 6.00 m (HW)
KILOMETRE / Chainage 3 YASS ve Olgiim Tarihi / GWL & Date
SONDAJ DER. / Boring Depth : 2400 m KOOR. SISTEMI / Coor. System : TM36 WGS84
DELIK CAPI / Hole Diameter 24.00 m (NQWL) KOORDINAT / Coordinate (N-S) X 4135 714.00
SONDAJ MAK. & YONT. / D.Rig & Met.: YPSM-04 / ROTARY KOORDINAT / Coordinate (E-W) Y 395 002.00
SONDOR / Driller : Necati ASKIN SONDAJ KOTU / Elevation (m) :1148.49
PRES. DENEYI|  STANDART PENETRASYON DENEYI £ =g w
Press. Test : ©|lo|E| e o
@ (kg / cm?) Standart Penetration Test s £]8 3 s
i 5 ) A
2 |- |2 |& |[2e]|3%]| pArBESAVISI GRAFIK B 'i, 5 &
ZE|I2 |2 |2 |23|5%/| Numb. ofBlows Graph JEOTEKNIK TANIMLAMA £|8|2|8 S
Yelce|2 (6 [38|2uw Geotechnical Description 212|8|E <
alw > wolea ‘s E| & S|l 5| o
28|g°|€ |ad|s=|%2|8|8|s SlEls]E] el
oonﬁﬁ.zazé'azmSQN zle|zlalZ|E
HEIHIBE M E HHHHEIE
palz2g|=2|¥|¥2 a2 10 20 30 40 50 6 3lz|= € |a
0 0.00 | Kahve-ag kehverenki, kumiu cakill KIL Nemli, crta-yGksek
plsistel; % 2030, nco fanet, kosei-yan Kosel, serl. muntel
Kokenl, cakil % 510, inoe e, set. ki
| m
K1 32| -
=1
E 1.50 |
SPTA SPT-1 17 (23] 20| 43 43 |||
L - 1.95
YAMAG MOLOZU
L K2 26| -
Kahve-kirmizimsi kahverenkli, gok
o kati-sert, kumlu cakilli KiL. Nemli,
- 3 3.00 orta-yliksek plastisiteli; % 25-30,
SPT-2 SPT-2 17110 11| 21 ince-iri  taneli, koseli-yari késeli,
345 sert, muhtelif kokenli, cakill; %
- 10-15, ince-iri taneli, kumlu.
| 4 | ks [390 [P 300 3 Biim  yer  yer  karbonat 7] -
/] konkresyonludur.
- 450 | I
SPT-3 SPT-3 6 (12|10 22 22
- 4.95
5 N
HH N\
s K-4 1Ml ‘\ 57| -
1l [
5 6.00 11| TN g )
DAYANIMLILIK / Strength (ISRM) AYRISMA / Weathering INCE TANELI / Fine Grained IRI TANELI / Coarse Grained
| DAYANIMLI Strong (RS) | TAZE Fresh N: 02 GOKYUMUSAK V.Soft N:0-4 C.GEVSEK  V.Loose
Il ORTADAYANIMLI  MStrong (R4) Il AZAYRISMIS Slightly W. N: 34 YUMUSAK Soft N:510 GEVSEK Loose
Il ORTAZAYIF M.Weak (R3) Il ORTAD.AYRISMIS  Mod. Weath N: 58 ORTAKATI M.stiff N:11-30 ORTASIKI M.Dense
IV ZAYIF Weak (R2) IV COK AYRISMIS Highly W. N: 915 KATI Stiff N:31-50 SIKI Dense
V  GOKZAYIF Very to Extremely V. TUMOYLE A Comp.Weat. | N: 1630 GOKKATI V. Stiff N:>50 GOKSIKI V.Dense
Weak (R1) N: >30 SERT Hard
KAYA KALITESI TANIMI / RQD KIRIKLAR - 30 cm / Fractures ORANLAR / Proportions
%025  GOKZAYIF V.Poor 1 SEYREK Wide (W) % 5 PEKAZ Slightly | %5 PEK AZ Slightly
%2550 ZAYIF Poor 12 ORTA Monderate (M) % 515  AZ Little %520 Az Little
%50-75 ORTA Fair 210  SIK Close (Cl) % 1535  GOK Very %20-50 GOK Very
%7590  IYi Good 1020 GOK SIK Intense (1) % 35 VE And
%90-100  GOK i Excellent >20  PARGALI Crushed (Cr)
SPT  Standart Penetrasyon Testi s Sediman Numunesi / Sediment Sample SONDAJ MUHENDISI KONTROL
Standart Penetration Test K Karot Numunesi / Core Sample Drilling Engineer Checked
BST  Basingl Su Testi P Pressiyometre Deneyi Isim Hiiseyin Eren KUSCU
Water Pressure Test Pressuremeter Test Name Jeoloji Miihendisi
UD  Orselenmemis Numune k Permeabilte Deneyi WzA 2
Undisturbed Sample Permeabilty Test Signature ) M
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Sondaj Logu

SONDAJ

SONDAJ LOGU / BORING LOG SONDAJ o cps.ii
SAYFA s
Page No: 2/3
PRES. DENEYI STANDART PENETRASYON DENEYI| £ = w
Press. Test Dl o| E| © a
st kg / cm? Standart Penetration Test Slel°]|s =
G (kg / om?) s1€g|8 =3
- o o« .
S=l. |2 |& |Ze|aE| pareESAvISI GRAFIK 2le| > 5 @
22 |5 |z [232]2%]| numb.orBiows Graph JEOTEKNIK TANIMLAMA |8 218 =
geIGE|Z |a,|38(8w Geotechnical Description s12)15|E 2
IR ERFH B EHEEE o |E|S|E(F] |9
S2|28(2 [22(5E|B2|a|8|2|N Tel2|2|z|8|3 |k
85(3E|125|E2|us |38 el 2Elz|5(z|2|gels
na|Zo|[=g[>c|Zz2|w=|o 2|3 10 20 30 40 50 60| ao|o|x|& €| a
6 ) \
SPT4 SPT4 23|36 |44 |80 o)
L 6.45 /
4
| | ks | 690 P2 280 370 ol .
{ /
B 7.50 [ /
SPT-5 SPT-5 14 (16|14 [ 30 |||/ 30
L 5 7.95
| \ YAMAG MOLOZU
B K6 [ Kahve-kirmizimsi kahverenkli, ok 3 -
\ kati-sert, kumlu gakilli KIL. Nemli,
h orta-yliksek plastisiteli; % 25-30,
- o 9.00 50 ket 42 SR s
SPT-6 SPT-6 35 =1 - R |l R ince-iri taneli, koseli-yari koseli,
9.27 sert, muhtelif kokenli, cakilli; %
L 10-15, ince-iri taneli, kumlu.
K7 | 9.90 |-p-3 47.50 | 1979 Birim  yer  yer  karbonat 33 -
— 10 konkresyonludur.
- 10.50 |
SPT-7 SPT-7 2133|4073 43
B 1095 ‘
|
|
L K-8 | 67| -
— 12 [—=——12.00 | —— 50
SPT-8 SPT-8 = -
12.20 2[5 R N 12.20m
VA
- A YAMAG MOLOZU
/
b K9 [12.90f-P-4— 3030 | 470 i Koyu kahverenkli, ok kati, kumlu 96| -
B [ / cakilll KiL. Nemli, orta-yiiksek
Y plastisiteli; % 15-25, ince-iri taneli,
L 13.50 [ késeli - yan koseli, sert,
SPTo SPT9 711001121 k3] mubhtelif- _kweg?a;l koke_nll, gal}llll, %
\ 10-15, ince-iri taneli, dagilgan,
- 14 13.95 T v kumlu.
| N 14.30 m
L K-10 [ \ SILTTASI-KUMTASI ARDALANMASI 95( 0
[ N Silttasi: Kahve-acik kahverenkli, ufalanabilir, ok v |>20
zayif dayanimil, timyle ayrigmis.
- 15 15.00 50
ISPT-10| ISPT-10) 2715 - |R R|/M Kumtasi: Kahve-acik kahverenkii, orta sert, orta
15.24 zayif dayanimli, orta derecede ayrigmis, ince-iri
| taneli, orta siki-siki tutturuimus, kil-sift matriksli m o4
K11 [ Stireksizlikier aynsmadan dolayr 48 | 12
; vV [>20
16 15.90 [-P-5- 46.70 | 851
SONDAJ MUHENDISI KONTROL
Drilling Engineer Checked

isim Huseyin Eren KUSCU
Name Jeoloji Mohendisi

iMzA i
Signature /\//M
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YUKSEL PROJE —
YUKSEL PROJE ULUSLARARASI A $
Otk Manalos| 450. Caddo Noi23
900, SR G wvs 020 o
S S At s NISSERT
st e comw
SONDAJ LOGU / BORING LOG SONDAJ o cpszfi
SAYFA R
Page No: 3/3
PRES. DENEYI STANDART PENETRASYON DENEYI| £ | T
Press. Test 5 2| o|E| 2 o
5 (kg / cm?) Standart Penetration Test s|E g 8 =
i =5 2
3=l |2 |& 2o |2 £| DARBE SAvYISI GRAFIK 218 2| %%
ZE|lg |3 z 25 2% | Numb. Of Blows Graph JEOTEKNIK TANIMLAMA E: LS =
4eIGE|Z |ay|38(8w Geotechnical Description I1218|E <
HEREREHBIEHEAE HETH RN
=<3 - 9
S2|28|0 _|22[35|BE|a |8 |g|n HEHEHERE
CHEHEE R R E R €825 |Z|s(g]8
na|Zo[Z€|(>c|Z2|w=|o 2|8 10 20 30 40 50 60| co|o|x|= € |a
16 |
K11 (Tomim Cnceld Saytadadic) V|V [>20]|48]12
- 16.50 I 16.50 m
12
- 17
| 210
L K12 —]100( 66
01
T 210
B —118.50
SILTTASI-KUMTASI
L 19 ARDALANMASI
19.40-p.6 47.20 | 67774 | | | Silttagi: Gri-koyu gri renkli, orta
R | | sert, orta zayf dayanimh, az
ayrismis.
[-20 | k13 [ Kumtasi: Gri-agik gri renkli, orta 100]-58
| sert, orta-orta zayif dayanimli, az L}
| T 7| aynsmis, ince-iri taneli, siki
T tutturulmus, karbonatli kil-silt
t T matriksli.
- 21
1 “ Sureksizlikler; 5°, 45°, 70°, agik, 041
1 | ! parlak, kaygan; 5° 30°, kapali,
i 21.50 | | imum 1 cm.'ye varan, Kalsit
dolgulu, MnO boyali.
- 22
0 i
K-14 1 100100
- 23
| 23.40[-P-7 45.10 | 10560
- 24
24.00 | | KUYU SONU: 24.00 m
| | [Sahdik - 1/4 (0.00 - 12.50) m
andik - 2/4 (1250 - 16.50) m
i | ahdik - 3/4 (16.50 - 21.50) m
Sahdik - 4/4 (21.50 - 24.00) m
- 25
26
Not : Kuyuya 24.00 metre Inklinometre borusu yerlestirilip, 40x40x15 cm SONDAJ MUHENDISI K&NT.T%L
boyutlarinda kilitli metal kutu iginde koruma altina alinmisgtir. Driling Engineer ecke!
isiM Hiiseyin Eren KUSCU
Name Jeoloji Mihendisi
IMZA P
Signature MM
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Sondaj Logu

SONDAJ LOGU / BORING LOG SONDAJ ;. cps.)
SAYFA 5
Page No: 114
PROJE ADI / Project Name . Tarsus - Pozanti Otoyolu Tekir Hy. [BAS. - BIT. TAR. / Start-Finish Date : 13.05.2016 - 15.05.2016
SONDAJ YERI / Boring Location : Pozanti / Tekir Mevkii / HEYELAN [MUH.BOR.DER. / Casing Depth 19.50 m (NW)
KILOMETRE / Chainage 3 YASS ve Olgiim Tarihi / GWL & Date -
SONDAJ DER. / Boring Depth : 30.00 m KOOR. SISTEMI / Coor. System TM36 WGS84
DELIK CAPI / Hole Diameter : 30.00 m (NQWL) KOORDINAT / Coordinate (N-S) X : 4 135 767.00
SONDAJ MAK. & YONT. / D.Rig & Met.: YPSM-02 / ROTARY KOORDINAT / Coordinate (E-W) Y 394 940.00
SONDOR / Driller : Ramazan KAVAKLI SONDAJ KOTU / Elevation (m) 1155.50
PRES. DENEYI|  STANDART PENETRASYON DENEYI £ =l =
Press. Test % D|o|lE|¢e o
& (kg / cm?) Standart Penetration Test g £ g 8 s
: o - g
2 |- |2 |& [2e]|3%]| pArBESAVISI GRAFIK ; 21 “:j 5 o
ZE|I2 |2 |2 |23|5%/| Numb. ofBlows Graph JEOTEKNIK TANIMLAMA 2|8|g|8 S
Yelce|2 (6 [38|2uw Geotechnical Description 21Z|8|E <
glus|s (wzlec|Ss £l e S| 8= S
28|z2 ollz=|¥a|5[8]|8 SlE|E|E|lelf
53(32|8 |25|3E|55 |82 N Z|lz|z|6|2|E
ZEIZE(Zc(EBS5|-2 3~ | ||z Qlz
G5|35|2s(h2|s|38| 7 [6]e HEIEEIEE
No|Zon|S2x|>Ec|Zz|WS|o =& 10 20 30 40 50 6 o|l<|x x|ao
0 0.00 |
KA | 49| -
- !
|
1
- 1.50 [
K2 fidg YAMAC MOLOZU 100| -
— 2 |sPT4 SPT-1 10|11 )12 23 1 Muhtelif renkli (kahve-kirmizimsi
225 M kahve-sarimsi agik kahve-yer yer
| 240 [-P-1- 560 | 104 t ; mor), ¢ok kati-sert, kumlu gakill
K3 M KiL. Nemli, orta-yiiksek plastisiteli; 83| -
T % 20-30, ince-iri taneli,
Bl 3.00 dagilgan-sert, koseli-yar kogeli,
SPT-2 SPT-2 7169|158 i cakill; % 5-15, ince-iri taneli,
| 345 ! dagilgan, kumlu.
Birim igerisinde 1.50-1.70 m'ler
L 4 | k4 arasi  kiregtesi  kokenli  blok, 7| -
| \ 4.50-7.00 m. 'ler arasi kum cakil
| oraninin arttigi gézlenmektedir.
- 450 [ \ |
SPT-3 SPT-3 1211522 |37 [ W 137,
L 5 4.95 [
|
|
| po] i
| ks | 540 [FP2-{2860( 318 i | -
|
6.00 | |
DAYANIMLILIK/Strenglh (ISRM) AYRISMA / Weathering INCE TANELI / Fine Grained IRI TANELI / Coarse Grained
| DAYANIMLI Strong (RS) | TAZE Fresh N: 02 GOKYUMUSAK V.Soft N:0-4 C.GEVSEK  V.Loose
Il ORTADAYANIMLI  MStrong (R4) Il AZAYRISMIS Slightly W. N: 34 YUMUSAK Soft N:510 GEVSEK Loose
Il ORTAZAYIF M.Weak (R3) Il ORTAD.AYRISMIS  Mod. Weath N: 58 ORTAKATI M.stiff N:11-30 ORTASIKI M.Dense
IV ZAYIF Weak (R2) IV COK AYRISMIS Highly W. N: 915 KATI Stiff N:31-50 SIKI Dense
V  GOKZAYIF Very to Extremely V. TUMOYLEA. Comp.Weat. | N: 1630 GOKKATI V. Stiff N:>50 GOKSIKI V.Dense
Weak (R1 N: >30 SERT Hard
KAYA KALITESI TANIMI / RQD KIRIKLAR - 30 cm / Fractures ORANLAR / Proportions
%025 GOKZAYIF V.Poor 1 SEYREK Wide (W) % 5 PEKAZ Slightly | %5 PEK AZ Slightly
%2550 ZAYIF Poor 12 ORTA Monderate (M) % 515 AZ Little %520 AZ Little
%50-75 ORTA Fair 210  SKK Close (Cl) % 1535  GOK Very %2050 GOK Very
%75-90 1Y Good 1020 GOKSIK Intense (1) % 35 VE And
%90-100  GOK i Excellent >20  PARGALI Crushed (Cr)
SPT  Standart Penetrasyon Testi s Sediman Numunesi / Sediment Sample SONDAJ MUHENDISI KONTROL
Standart Penetration Test K Karot Numunesi / Core Sample Drilling Engineer Checked
BST  Basingl Su Testi P Pressiyometre Deneyi Isim Hiiseyin Eren KUSCU
Water Pressure Test Pressuremeter Test Name Jeoloji Mihendisi
UD  Orselenmemis Numune k Permeabilite Deneyi WizA =
Undisturbed Sample Permeabilty Test Signature ) M
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YUKSEL PROJE ULUSLARARASI A $
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—YUKSEL PROJE

YP-9110-FRM-0081

SONDAJ LOGU / BORING LOG

Sondaj Logu

SONDAJ
Borehole

No:  CPS-22i

SAYFA
Page

z

o: 2/4

PRES. DENEYI[  STANDART PENETRASYON DENEY|
Standart Penetration Test

= 2| DARBE SAYISI
Numb. Of Blows

GRAFIK
Graph

SONDAJ DERINLIGI
NUMUNE CINSI
Sample Type
PMANEVRA BOYU
YERINDE DENEY
In-Situ Test
NET LIMIT BASING
Net Limit Pressure
ELASTIK MODU
Modulus of Elastici
0-15¢cm
15-30 cm

Run

30-45cm

0 30 40 50 60

JEOTEKNIK TANIMLAMA
Geotechnical Description

DAYANIMLILIK / Strength

AYRISMA / Weathering
KIRIK / Fracture (30 cm)
KAROT % (TCR)T.CoreR,

RQD %

POINT LOAD /1S, (MPa)

@ | Boring Depth (m)

[
3
A
[
3
&
o
>

6.45

K-7

9.00

L 10| ks

10.50
SPT-6 SPT-6 8 |10
10.95

11.40[-P-3— 1450 126

12.00

L 12.45

14.40-P-4— 5970 | 1287

- 15 ——15.00

24

3

22

'YAMAG MOLOZU

Muhtelif renkli (kahve-k [ apik

kahve-yer yer mor), cok kati-sert, kumlu gakilli KiL.
Nomi, orta-yksek plastisitel; % 20-30, ince-ir taneli,
dagiigan-sert, ksseli-yan Kogeli, akill; % 5-15,
ince-iritaneli, dagiigan, kumiu

Birim igerisinde 1.50-1.70 m'ler aras1 kiregtes1 kskenli
blok, 4.50-7.00 m. Yler arast kum gakil oraninin arttigi

7.50 m

YAMAGC MOLOZU

Agik gri-bej renkli, gok siki, gakilli
killi MOLOZLU BLOKLU ZEMIN.
Islak, maksimum 45 cm.'ye varan,
sert, dayanimli, kiregtasi koékenli;
% 30-35, ince malzemeli; % 20-25,
ince-iri taneli, sert, késeli, kirectagt
kékenli, cakilli.

10.50 m

YAMAG MOLOZU

Agik kahve-sarimsi  kahverenkli,
cok kati-sert, kumlu cakilli KIL.
Nemli, orta-yilksek plastisiteli;
%10-20, ince-iri taneli,
dagilgan-sert, koseli, kiregtasi
kékenli, cakill; % 5-10, ince-gok
ince taneli, dagilgan, kumiu.

Birim alt seviyelerinde kum
oraninin arttigi gézlenmektedir.

13.50 m

YAMAG MOLOZU

Agik gri-bej renkli, gok siki, killi
cakill MOLOZLU BLOKLU
ZEMIN. Islak, maksimum 45
cm.ye varan, sert, dayanimli,
kiregtasi kokenli; % 20-25, ince-iri
taneli, koseli, kiregtasi kokenli,
sert, cakilli; % 15-20, ince
malzemeli.

57| -

67| -

72| -

49 | -

SONDAJ MUHENDISI
Drilling Engineer

KONTROL
Checked

isim Huseyin Eren KUSCU
Name Jeoloji Mohendisi

IMZA 4
Signature MM
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YUKSEL PROJE ULUSLARARASI A $
Dietik Mahafles! 450. Cadde Noi23

00610 CANKAVA ANKARA @
Tel (319)495 70 00 FAX. (312) 49570 24
yoroje@yuksalprojo.com ir
Veorw yukselproje.com ir

—YUKSEL PROJE

YP-9110-FRM-0081

Sondaj Logu

SONDAJ

SONDAJ LOGU / BORING LOG SONDAJ o Cps.i
Page . No: 314
PRES. DENEYI[  STANDART PENETRASYON DENEYI| £ = w
Press. Test 2 2| o|E| 2 o
2t kg / cm?) Standart Penetration Test s|E|°|z8 =
G (k! em?) (€28 =)
- o o« .
2zls |2 |& |Ze|35]| oareEsavis GRAFIK Bl&|5e o
z22|2.l2 |5 |23 S % [ Numb. Of Blows Graph JEOTEKNIK TANIMLAMA 2lg|E|5 =
4£(c 8 2 |loy|ag|8a Geotechnical Description 5|Z|e|E <
HEREREHBIEHHAE HHEERE
Solo2|lt |zz2|3SE(GE[als|e N zlz|z|8|2|E
ZE|lZE|Zc|2n |2 <3|~ | Sle|E2le|lalzZ
05 |3c|(5(u2|ws|38]| |w]|e <>-°_f§oo
NA|Zn |Z€|>E|Zz|WS|o |~ o 10 20 30 40 50 60| Q|| x x|a
16
K-12 (Tonim Oneld Saytacdic) 49| -
B 16.50 16.50 m
SPT-9 SPT-9 12|39 |42 |81 1
L 17 16.95
| 13 |17:40[-P5- 47.50 | 598 KILTASI o5 0
Yesilimsi acik kahverenkli,
|- 18 ——18.00 k. K f d I
50 yumusak, c¢ok zayif dayamimi,
[SPT-19 [SPT-19 ®9a| - [R R tumdyle ayrigmig,
18.29
i vV |>20
Siir ayrisma nedeniyle
gbzlenememektedir.
g | o™ 58| 0
19.95-20.45 m.ler arasinin ezik
zon oldugu dustintimektedir.
B 19.50
ISPT-11 ISPT-11) 20|26 %0— R R
19.88
- 20
| K-15 [20.40|-P-6 44.80 | 12290 20.45 m 89| 0
KILTASI
- 21 —{21.00 o '
Yesilimsi agik kahverenkli, az sert,
zayif dayanmimli, orta derecede
- ayrismis.
K-16 . 77|25
55 Sireksizlikler; 0°, 5°, 45° agik,
mat, purazla; 0°, 5°, 20° kapali,
maksimum 1 cm. 've varan, {210
5 {2250 karbonat dolgulu.
Birim ince tabakali olup yer yer 10
23 cm.'ye varan, seyrek, kumtasi
KA7 1 gézlenmistir. 87| 7
23.40[-P-7- 43.10 | 15824
i 23.95-24.25 m.'ler arasi gok zayif
dayanimli (muhtemel ezik zon)
L o4 24.00 seviye ayirtlanmistir.
v [>20
24.25 m
KILTASI - KUMTAS! ARDALANMAS!
K-18 KILTASI 9% | 71
Gri-koyu gri renkli-yer yer sanmsi acik kahverenkh, orta sert,
L 25 ofta zay dayanims, az aynsmis
—25.20 SUMEAY I fo1
Gri-agik gri renkii, orta sert, orta zayif dayanim, az aynsmis,
| roonat metrike erisnde, ince-ii tanell, Sik-ota ik
e wituruimus. 84|73
Sureksiziikler; 0°, 45°, 60°, 70° acik, mat, puruzie; 5°, 10°
26 Kapal, maksimum 0.5 cm‘ye varan seyrek, Kaist doigui
SONDAJ MUHENDISI KONTROL
Checked

Drilling Engineer

isim Huseyin Eren KUSCU
Name Jeoloji Muhendisi

iMzA i
Signature /\//M
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ik Manallos, 450. Caddo No:

yoroje@yukselproje.com b
Worws yuKseIprofe com tr

23
08610, CANKAYA - ANKARA
Tel. (313) 406 70 6D FAX: (312) 495 70 24

—YUKSEL PROJE

YUKSEL PROJE ULUSLARARASI A.S.
B

@

NISSERT

YP-9110-FRM-0081

Sondaj Logu

SONDAJ LOGU / BORING LOG SONDAJ o cpszai
Page  No: 414
PRES. DENEYI STANDART PENETRASYON DENEYI| £ | T
Press. Test 5 2| o|E| 2 o
5 (kg / cm?) Standart Penetration Test s|E g 8 =
i =5 )
=l |2 |& |Ze|a5| pareEsAvis GRAFIK 218 E’ = @
22 |5 [z [232]2%]| numb.orBiows Graph JEOTEKNIK TANIMLAMA A 2
4£158|2 |ay4 38| Geotechnical Description S12)8|E <
HEREREHBIEHEAE HETH RN
Se|38|a |22(3E(524|2|8|g|n T.l2|2|2|8|8]|%
85(3E|125|E2|us |38 |ale S REEEEE
na|Zo[Z€|(>c|Z2|w=|o 2|8 10 20 30 40 50 60| co|o|x | € |a
26 |
KILTASI - KUMTASI
40 |- P-8— 43.10 | 18634
i g 26.40 ARDALANMASI 84|73
KILTASI
- 27 —27.00
! Gri-koyu gri renkli-yer yer sarimsi
| acik kahverenkli, orta sert, orta
i zayif dayanimli, az ayrismis.
| s KUMTASI | oa
|
| Gri-agik gri renkli, orta sert, orta
L K-20 zayif dayamimli, az ayngmis, 100( 98
karbonat matriks igerisinde, ince-iri
taneli, siki-orta siki tutturulmus.
- 29
Su izlikler; 0°, 45°, 60°, 70°
| 29.40 |- P-9 - 54.90 [218752] acik, mat, plriizli; 5°, 10° kapali,
imum 0.5 cm.ye varan
seyrek, kalsit dolgulu.
- 30
30.00 | KUYU SONU: 30.00 m
| Sahdik - 1/5 (0.00- 7.75) m
T anidk - 2/5 (7.75 - 14.40) m
5 andik - 3/5 (14.40 - 19.88) m
Sandik - 4/5 (19.88 - 25.60) m
T angik - 5/5 (25.60 - 30.00) m
- 31
|
|
- 32
T
- 33
- 34
- 35
36
Not : Kuyuya 30.00 metre inklinometre borusu yerlestirilip, 40x40x15 cm SONDAJ MUHENDISI Kg}"g&%‘-

boyutlarinda kilitli metal kutu iginde koruma altina alinmisgtir.

Drilling Engineer

isim Huseyin Eren KUSCU
Name Jeoloji Mohendisi

IMZA »
Signature MM
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B. Core Box Photographs

BOREHOLE NO: CPS - 04i
DEPTH: 42.00 m

CORE-BOXNO:1/7 DEPTH:0.00-7.50m

CORE-BOXNO:2/7 DEPTH:7.50-15.80m

157



BOREHOLE NO: CPS - 04i
DEPTH: 42.00 m

CORE-BOXNO:3/7 DEPTH:15.80-24.45m

CORE-BOX NO: 4/7 DEPTH: 24.45-29.30 m

158




BOREHOLE NO: CPS - 04i
DEPTH: 42.00 m

CORE-BOXNO:5/7 DEPTH: 29.30-32.50 m

SONDA NO : CPS-—ONI
DERIN. ' 80 32 50-38.¢
| SANDI 2D

CORE-BOXNO:6/8 DEPTH: 32.50-38.80 m
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BOREHOLE NO: CPS - 04i
DEPTH: 42.00 m

i

3]

CORE-BOXNO:7/7 DEPTH: 38.80 -42.00 m

160




BOREHOLE NO: CPS - 05i
DEPTH: 45.00 m

CORE-BOXNO:1/8 DEPTH:0.00-8.15m

CORE-BOXNO:2/8 DEPTH:815-15.00m
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BOREHOLE NO: CPS - 05i
DEPTH: 45.00 m

Nt LN

CORE-BOXNO:3/8 DEPTH:15.00-23.10m

CORE-BOX NO:4/8 DEPTH: 23.10-29.80 m

162



BOREHOLE NO: CPS - 05i
DEPTH: 45.00 m

CORE-BOX NO:5/8 DEPTH: 29.80 -36.60 m

CORE-BOX NO:6/8 DEPTH: 36.60-39.40 m
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BOREHOLE NO: CPS - 05i
DEPTH: 45.00 m

CORE-BOXNO:7/8 DEPTH: 39.40 -44.50 m

CORE-BOX NO:8/8 DEPTH: 44.50 -45.00 m
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BOREHOLE NO: CPS - 07i
DEPTH: 48.00 m

CORE-BOXNO:1/7 DEPTH:0.00-6.70m

CORE-BOXNO:2/7 DEPTH:6.70-15.75m
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BOREHOLE NO: CPS - 07i
DEPTH: 48.00 m

PR

CORE-BOXNO:3/7 DEPTH:15.75-21.70 m

CORE-BOX NO:4/7 DEPTH:21.70-28.30 m
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BOREHOLE NO: CPS - 07i
DEPTH: 48.00 m

R -
00} D g,
S
b
o
M
- “’

" S AT A o

S

CORE-BOXNO:5/7 DEPTH: 28.30-36.00 m

CORE-BOX NO:6/8 DEPTH: 36.00-43.80 m

167



BOREHOLE NO: CPS - 07i
DEPTH: 48.00 m

SONDAINN : C PS-O7i
| M L3180‘49:00m. !
SANDIKNOD § 72 /7 YOKSEL PRDJE

CORE-BOXNO:7/7 DEPTH: 43.80-48.00 m
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BOREHOLE NO: CPS - 09i
DEPTH: 36.00 m

CORE-BOXNO:1/6 DEPTH:0.00-9.95m

CORE-BOXNO:2/6 DEPTH:9.95-16.35m
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BOREHOLE NO: CPS - 09i
DEPTH: 36.00 m

CORE-BOXNO:3/6 DEPTH: 16.35-22.20 m

CORE-BOX NO:4/6 DEPTH: 22.20-28.00 m
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BOREHOLE NO: CPS - 09i
DEPTH: 36.00 m

CORE-BOXNO:5/6 DEPTH: 28.00-34.45m

CORE-BOXNO:6/6 DEPTH: 34.45-36.00 m

171




BOREHOLE NO: CPS - 10i
DEPTH: 30.00 m

CORE-BOXNO:1/5 DEPTH:0.00-10.85m

CORE-BOXNO:2/5 DEPTH:10.85-17.60 m
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BOREHOLE NO: CPS - 10i
DEPTH: 30.00 m

CORE-BOXNO:3/5 DEPTH: 17.60-2254 m

CORE-BOX NO:4/5 DEPTH: 22.54-25.50 m
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BOREHOLE NO: CPS - 10i
DEPTH: 30.00 m

CORE-BOXNO:5/5 DEPTH: 25.50- 30.00 m
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BOREHOLE NO: CPS - 11i
DEPTH: 42.00 m

CORE-BOXNO:1/7 DEPTH:0.00-9.75m

CORE-BOXNO:2/7 DEPTH:9.75-17.15m
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BOREHOLE NO: CPS - 11i
DEPTH: 42.00 m

CORE-BOXNO:3/7 DEPTH: 17.15-23.20 m

CORE-BOX NO: 4/7 DEPTH: 23.20-30.80 m
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BOREHOLE NO: CPS - 11i
DEPTH: 42.00 m

CORE-BOXNO:5/7 DEPTH: 30.80-36.05m

| SONDAJNO : CPS_441
" DERINLIKNO: 2 s L4 50
I SANDIKNO - ([} YOIKSEL PRNDJE

e —— Ry S+ - G —

o RN R 9w AT I

CORE-BOX NO:6/8 DEPTH: 36.05-41.50 m
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BOREHOLE NO: CPS - 11i
DEPTH: 42.00 m

CORE-BOXNO:7/7 DEPTH: 41.50-42.00 m

178




BOREHOLE NO: CPS - 12i
DEPTH: 42.00 m

CORE-BOXNO:1/8 DEPTH:0.00-7.95m

CORE-BOXNO:2/8 DEPTH:795-1325m
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BOREHOLE NO: CPS - 12i
DEPTH: 42.00 m

-

2ok vi
o)l

oS-
00 S Zasg Slsor 3
| awrme f

-

p:l ;;zsm-b ié}.a«_ figé:g@:
i -

’

CORE-BOXNO:3/8 DEPTH:13.25-19.20m

CORE-BOX NO:4/8 DEPTH: 19.20-24.45m
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BOREHOLE NO: CPS - 12i
DEPTH: 42.00 m

CORE-BOX NO:6/8 DEPTH: 30.00 -35.00 m
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BOREHOLE NO: CPS - 12i
DEPTH: 42.00 m

"TEKIR HEYELANI

i CPS-42i
35.00-4000m
YUKSEL PRUIJE

L SONDAJND t CPS-12i

58

CORE-BOX NO:8/8 DEPTH: 40.00 -42.00 m
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BOREHOLE NO: CPS - 14i
DEPTH: 39.00 m

CORE-BOXNO:1/7 DEPTH:0.00-7.50m

CORE-BOXNO:2/7 DEPTH:750-1425m
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BOREHOLE NO: CPS - 14i
DEPTH: 39.00 m

CORE-BOXNO:3/7 DEPTH:1425-19.15m

CORE-BOXNO:4/7 DEPTH:19.15-2435m
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BOREHOLE NO: CPS - 14i
DEPTH: 39.00 m

CORE-BOX NO:5/7 DEPTH: 24.35-30.00 m

RSUS-POZANTI €
TEKIR HEYELANI

§ CPs— 1A
: 30’ 00-3 540m.

CORE-BOX NO:6/8 DEPTH: 30.00-35.40 m
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BOREHOLE NO: CPS - 14i
DEPTH: 39.00 m

CORE-BOXNO:7/7 DEPTH: 35.40 -39.00 m
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BOREHOLE NO: CPS - 15i
DEPTH: 30.00 m

1,50 |
U
x

14,95 |

<

*3 3,00

CORE-BOXNO:1/6 DEPTH:0.00-7.10m

-~

o

CORE-BOXNO:2/6 DEPTH:7.10-11.85m
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BOREHOLE NO: CPS - 15i
DEPTH: 30.00 m

AR ey _’:ﬁ‘-&w‘iﬁi@i&aﬂ*

R

CORE-BOXNO:3/6 DEPTH:11.85-1840m

CORE-BOX NO:4/6 DEPTH: 18.40 -24.00 m

188




BOREHOLE NO: CPS - 15i
DEPTH: 30.00 m

C PS-45\
24

CORE-BOXNO:5/6 DEPTH: 24.00-29.30 m

CORE-BOXNO:6/6 DEPTH: 29.30 -30.00 m
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BOREHOLE NO: CPS - 16i
DEPTH: 24.00 m

CORE-BOXNO:1/4 DEPTH:0.00-7.85m

CORE-BOXNO:2/4 DEPTH:7.85-1450m
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BOREHOLE NO: CPS - 16i
DEPTH: 24.00 m

CORE-BOXNO:3/4 DEPTH:1450-19.20m

CORE-BOX NO:4/4 DEPTH: 19.20 -24.00 m
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BOREHOLE NO: CPS - 21i
DEPTH: 24.00 m

CORE-BOXNO:2/4 DEPTH: 12.50-16.50 m
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BOREHOLE NO: CPS - 21i
DEPTH: 24.00 m

SONDAJ ND :(PS-
NERINLIK NG . 14630~
SANDIKNO .3/

kS0 Sono )

CORE-BOX NO: 4/4 DEPTH: 21.50 -24.00 m
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BOREHOLE NO: CPS - 22i
DEPTH: 30.00 m

CORE-BOXNO:1/5 DEPTH:0.00-7.75m

CORE-BOXNO:2/5 DEPTH:7.75-14.40m
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BOREHOLE NO: CPS - 22i
DEPTH: 30.00 m

CORE-BOXNO:3/5 DEPTH:14.40-19.88m

Cy & b oy

CORE-BOX NO:4/5 DEPTH: 19.88 -25.60 m
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BOREHOLE NO: CPS - 22i
DEPTH: 30.00 m

CORE-BOXNO:5/5 DEPTH: 25.60-30.00 m
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C. Summary of the Standard Penetration Test (SPT) Results

SPT Blow Numbers
Borehole | Sample Depth SPT-N
ID Type (m) 0-15cm |15-30cm(30-45cm| Value
SPT-1 0.50 0.71 35 50 - R
SPT-2 1.00 1.45 27 46 32 78
SPT-3 1.50 1.95 18 20 25 45
SPT-4 2.00 2.45 12 25 29 54
CPS-01 SPT-5 2.50 2.95 16 31 24 55
SPT-6 3.00 3.45 11 8 16 24
SPT-7 3.50 3.95 11 19 20 39
SPT-8 4.00 4.35 13 16 50 R
SPT-9 4.50 4.95 14 10 10 20
SPT-1 0.50 0.95 18 19 12 31
SPT-2 1.00 1.45 22 15 18 33
SPT-3 1.50 1.95 15 13 10 23
SPT-4 2.00 2.45 8 7 7 14
CPS-02 SPT-5 2.50 2.95 4 5 5 10
SPT-6 3.00 3.45 3 6 7 13
SPT-7 3.50 3.95 7 7 4 11
SPT-8 4.00 4.35 20 6 8 14
SPT-9 4.50 4.95 7 8 7 15
SPT-1 0.50 0.95 37 28 9 37
SPT-2 1.00 1.10 50 - - R
SPT-3 2.00 2.45 29 35 31 66
CPS-03 SPT-4 2.50 2.95 32 29 41 70
SPT-5 3.00 3.45 21 42 39 81
SPT-6 3.50 3.95 36 26 36 62
SPT-7 4.00 4.45 29 22 22 44
SPT-8 4.50 4.88 45 32 50 R
SPT-1 1.50 1.95 13 12 20 32
SPT-2 3.00 3.45 22 18 17 35
SPT-3 4.50 4.95 14 13 12 25
SPT-4 6.00 6.45 12 20 24 44
SPT-5 7.50 7.95 19 22 23 45
SPT-6 9.00 9.45 23 39 36 75
SPT-7 10.50 10.95 17 31 39 70
SPT-8 12.00 12.45 8 9 13 22
SPT-9 13.50 13.95 1 16 22 38
CPS-04i | SPT-10 15.00 15.29 40 50 - R
SPT-11 16.50 16.56 50 - - R
SPT-12 18.00 18.13 50 - - R
SPT-13 19.50 19.90 31 34 50 R
SPT-14 22.50 22.95 16 15 20 35
SPT-15 24.00 24.45 30.28 35 28 63
SPT-16 25.50 25.95 10 24 28 52
SPT-17 27.00 27.36 24 44 50 R
SPT-18 28.50 28.95 19 22 33 55
SPT-19 30.00 30.45 25 29 40 69
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SPT Blow Numbers

Borehole | Sample Depth SPT-N
ID Type (m) 0-15cm |15-30cm(30-45cm| Value
SPT-1 1.50 1.77 10 50 - R
SPT-2 3.00 3.45 7 8 10 18
SPT-3 4.50 4.95 25 20 40 60
SPT-4 6.00 6.10 50 - - R
SPT-5 7.50 7.64 50 - - R
SPT-6 9.00 9.02 50 - - R
SPT-7 13.50 13.60 50 - - R
SPT-8 21.00 21.45 7 10 12 22
SPT-9 22.50 22.95 5 5 10 15
CPS-05i SPT-10 24.00 24.45 7 13 14 27
SPT-11 25.50 25.55 50 - - R
SPT-12 28.50 28.95 17 28 34 62
SPT-13 30.00 30.45 12 19 26 45
SPT-14 31.50 31.95 14 22 33 55
SPT-15 33.00 33.45 10 14 17 31
SPT-16 34.50 34.90 8 14 15 29
SPT-17 36.00 36.45 20 26 26 52
SPT-18 37.50 37.70 25 50 - R
SPT-19 39.00 39.40 16 15 50 R
SPT-1 0.50 0.95 31 35 29 64
SPT-2 1.00 1.13 50 - - R
SPT-3 1.20 1.25 50 - - R
SPT-4 2.00 2.45 12 24 37 61
CPS-06 SPT-5 2.50 2.95 13 14 12 26
SPT-6 3.00 3.45 14 13 11 24
SPT-7 3.50 3.95 28 19 12 31
SPT-8 4.00 4.35 19 17 50 R
SPT-9 4.50 5.15 25 37 46 83
SPT-1 1.50 1.95 6 8 6 14
SPT-2 3.00 3.45 3 4 3 7
SPT-3 4.50 4.95 3 4 5 9
SPT-4 6.00 6.02 50 - -
SPT-5 10.50 10.95 9 16 19 35
CPS-07i SPT-6 12.00 12.10 50 - R
SPT-7 13.50 13.95 20 14 11 25
SPT-8 16.50 16.95 25 21 24 45
SPT-9 18.00 18.05 50 - - R
SPT-10 28.75 29.20 14 20 22 42
SPT-11 31.00 31.45 12 17 25 42
SPT-12 33.00 33.40 25 31 50 R
SPT-1 0.50 0.78 29 50 - R
SPT-2 1.00 1.45 10 7 10 17
SPT-3 1.50 1.95 13 13 13 26
SPT-4 2.00 2.45 10 9 8 17
CPS-08 SPT-5 2.50 2.52 50 - - R
SPT-6 3.00 3.45 8 40 16 56
SPT-7 3.50 3.95 16 10 8 18
SPT-8 4.00 4.35 13 33 24 57
SPT-9 4.50 4.95 8 9 36 45
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SPT Blow Numbers

Borehole | Sample Depth SPT-N
ID Type (m) 0-15cm |15-30cm(30-45cm| Value

SPT-1 1.50 1.95 4 6 5 11
SPT-2 3.00 3.45 6 5 6 11
SPT-3 4.50 4.62 50 - - R
SPT-4 6.00 6.45 6 5 6 11
SPT-5 7.50 7.95 7 5 4 9
SPT-6 9.00 9.45 16 14 11 25
SPT-7 10.50 10.95 13 17 20 37
SPT-8 12.00 12.03 50 - - R
SPT-9 13.50 13.58 50 - - R

CPS-00i SPT-10 15.00 15.45 18 24 35 59
SPT-11 16.50 16.95 9 12 14 26
SPT-12 18.00 18.45 16 17 40 47
SPT-13 19.50 19.72 18 50 - R
SPT-14 21.00 21.45 13 25 33 58
SPT-15 22.50 22.95 24 32 40 72
SPT-16 24.00 24.45 18 20 24 44
SPT-17 25.50 25.95 17 18 24 42
SPT-18 27.00 27.42 7 12 50 R
SPT-19 28.50 28.60 50 - - R
SPT-20 31.00 31.29 45 50 - R
SPT-1 1.50 1.95 18 32 22 54
SPT-2 3.00 3.45 16 15 19 34
SPT-3 4.50 4.95 11 14 30 44
SPT-4 6.00 6.45 13 20 23 43
SPT-5 7.50 7.95 23 24 14 38
SPT-6 9.00 9.45 23 23 22 45
SPT-7 10.50 10.62 50 - - R

CPS-10i SPT-8 12.00 12.45 3 4 5 9
SPT-9 13.50 13.95 11 10 22 32
SPT-10 15.00 15.11 50 - - R
SPT-11 16.50 16.95 22 28 21 49
SPT-12 18.00 18.45 4 8 9 17
SPT-13 19.50 19.55 50 - - R
SPT-14 22.50 22.54 50 - - R
SPT-15 24.00 24.37 10 35 50 R
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SPT Blow Numbers

Borehole | Sample Depth SPT-N
ID Type (m) 0-15cm |15-30cm(30-45cm| Value

SPT-1 1.50 1.95 3 4 4 8
SPT-2 3.00 3.45 5 6 6 12
SPT-3 4.50 4.95 8 26 7 33
SPT-4 6.00 6.45 7 3 9 12
SPT-5 7.50 7.95 14 18 17 35
SPT-6 9.00 9.45 9 10 12 22
SPT-7 10.50 10.60 50 - - R
SPT-8 12.00 12.45 5 5 9 14
SPT-9 13.50 13.95 11 12 12 24
SPT-10 16.50 16.75 12 50 - R

CPS-11i SPT-11 18.00 18.45 11 11 14 25
SPT-12 19.50 19.78 12 50 - R
SPT-13 22.50 22.67 35 50 - R
SPT-14 24.00 24.45 39 47 40 87
SPT-15 25.50 25.95 26 23 28 51
SPT-16 27.00 27.45 15 21 18 39
SPT-17 28.50 28.85 20 23 50 R
SPT-18 30.00 30.45 5 8 9 17
SPT-19 31.50 31.95 6 9 39 48
SPT-20 33.00 33.05 50 - - R
SPT-21 34.50 34.55 50 - - R
SPT-22 36.00 36.05 50 - R
SPT-1 1.50 1.95 2 3 4 7
SPT-2 3.00 3.45 3 2 3 5
SPT-3 4.50 4.95 0 10 7 17
SPT-4 6.00 6.45 6 5 10 15
SPT-5 7.50 7.95 5 7 11 18
SPT-6 9.00 9.45 47 14 15 29
SPT-7 10.50 10.95 9 12 14 26

CPS-12i SPT-8 12.00 12.45 13 29 24 53
SPT-9 13.50 13.95 23 30 47 77
SPT-10 15.00 15.45 10 32 37 69
SPT-11 16.50 16.95 18 20 24 44
SPT-12 18.00 18.45 10 12 23 35
SPT-13 19.50 19.95 10 30 21 51
SPT-14 21.00 21.30 8 31 50 R
SPT-15 22.50 22.95 10 12 26 38
SPT-16 24.00 24.45 18 29 40 69
SPT-1 0.50 0.63 50 - - R
SPT-2 1.00 1.45 10 12 15 27
SPT-3 1.50 1.95 13 10 11 21
SPT-4 2.00 2.45 11 12 9 21

CPS-13 SPT-5 2.50 2.95 21 15 9 18
SPT-6 3.00 3.45 10 12 18 30
SPT-7 3.50 3.82 17 28 50 R
SPT-8 4.00 4.13 50 - - R
SPT-9 4.50 4.95 16 23 25 48
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SPT Blow Numbers

Borehole | Sample Depth SPT-N
ID Type (m) 0-15cm |15-30cm|30-45cm| Value
SPT-1 0.50 0.74 12 50 - R
SPT-2 1.00 1.45 8 3 7 10
SPT-3 1.50 1.95 3 4 6 10
SPT-4 2.00 2.45 4 5 6 11
CPS-13A SPT-5 2.50 2.95 4 6 8 14
SPT-6 3.00 3.45 4 6 9 15
SPT-7 3.50 3.95 3 5 8 13
SPT-8 4.00 4.45 4 6 8 14
SPT-9 4.50 4.95 6 11 12 23
SPT-1 1.50 1.75 40 50 - R
SPT-2 3.00 3.45 6 5 21 26
SPT-3 6.00 6.45 20 32 22 54
SPT-4 7.50 7.95 24 36 37 73
SPT-5 9.00 9.45 16 30 40 70
SPT-6 10.50 10.95 27 26 20 46
CPS-14i SPT-7 12.00 12.45 9 13 19 32
SPT-8 15.00 15.20 14 50 - R
SPT-9 18.00 18.45 20 33 28 61
SPT-10 19.50 19.67 13 50 - R
SPT-11 21.00 21.45 19 23 36 59
SPT-12 21.50 21.90 25 45 50 R
SPT-13 22.50 22.95 16 45 50 R
SPT-14 25.50 25.85 20 35 50 R
SPT-1 1.50 1.95 2 2 2 4
SPT-2 3.00 3.45 4 4 6 10
SPT-3 4.50 4.95 14 7 10 17
SPT-4 6.00 6.45 5 7 10 17
SPT-5 7.50 7.95 6 11 22 33
SPT-6 9.00 9.03 50 - - R
CPS-15i SPT-7 10.50 10.95 21 24 20 44
SPT-8 12.00 12.39 25 21 50 R
SPT-9 13.50 13.54 50 - - R
SPT-10 15.00 15.45 13 22 28 50
SPT-11 16.50 16.64 50 - - R
SPT-12 21.00 21.45 20 30 32 62
SPT-13 22.50 22.95 10 14 23 37
SPT-1 1.50 1.95 1 1 1 2
SPT-2 3.00 3.45 4 9 12 21
SPT-3 4.50 4.82 8 21 50 R
CPS-16i SPT-4 7.50 7.85 18 22 50 R
SPT-5 9.00 9.45 4 5 6 11
SPT-6 10.50 10.95 7 10 11 21
SPT-7 12.00 12.45 5 10 13 23
SPT-8 13.50 13.70 14 50 - R
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SPT Blow Numbers

Borehole | Sample Depth SPT-N
ID Type (m) 0-15cm (15-30cm|30-45cm| Value
SPT-1 0.50 0.95 21 40 36 76
SPT-2 1.00 1.45 18 21 18 39
SPT-3 1.50 1.95 11 10 8 18
SPT-4 2.00 2.45 5 4 9 13
CPS-17 SPT-5 2.50 2.95 7 5 4 9
SPT-6 3.00 3.45 6 13 17 30
SPT-7 3.50 3.95 9 17 24 41
SPT-8 4.00 4.45 11 26 34 60
SPT-9 4.50 4.95 9 20 24 44
SPT-1 0.50 0.63 50 - - R
SPT-2 1.00 1.45 36 22 25 47
SPT-3 1.50 1.54 50 - - R
CPS-18 SPT-4 1.70 2.13 15 25 50 R
SPT-5 2.20 2.23 50 - - R
SPT-6 3.00 3.32 18 25 50 R
SPT-7 3.50 3.83 29 44 50 R
SPT-8 4.50 4.95 19 30 22 52
SPT-1 0.50 0.95 18 22 18 40
SPT-2 1.00 1.45 23 12 13 25
SPT-3 1.50 1.95 7 3 3 6
SPT-4 2.00 2.20 3 50 - R
CPS-19 SPT-5 2.50 2.95 7 10 9 19
SPT-6 3.00 3.45 25 12 12 24
SPT-7 3.50 3.95 26 18 16 34
SPT-8 4.00 4.45 11 18 26 44
SPT-9 4.50 4.95 10 15 18 33
SPT-1 0.50 0.77 19 50 - R
SPT-2 1.00 1.45 3 3 3 6
SPT-3 1.50 1.95 13 14 12 26
SPT-4 2.00 2.45 14 13 14 27
CPS-20 SPT-5 2.50 2.95 20 24 24 48
SPT-6 3.00 3.45 16 36 23 59
SPT-7 3.50 3.95 15 21 30 51
SPT-8 4.00 4.45 14 15 18 33
SPT-9 4.50 4.95 12 34 50 R
SPT-1 1.50 1.95 17 23 20 43
SPT-2 3.00 3.45 17 10 11 21
SPT-3 4.50 4.95 6 12 10 22
SPT-4 6.00 6.45 23 36 44 80
CPS-21i SPT-5 7.50 7.95 14 16 14 30
SPT-6 9.00 9.27 35 50 - R
SPT-7 10.50 10.95 21 33 40 73
SPT-8 12.00 12.20 12 50 - R
SPT-9 13.50 13.95 7 10 11 21
SPT-10 15.00 15.24 27 50 - R
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SPT Blow Numbers

Borehole | Sample Depth SPT-N
ID Type (m) 0-15cm |15-30cm(30-45cm| Value

SPT-1 1.80 2.25 10 11 12 23
SPT-2 3.00 3.45 7 6 9 15
SPT-3 4.50 4.95 12 15 22 37
SPT-4 6.00 6.45 13 15 16 31
SPT-5 9.00 9.45 29 40 29 64

CPS-22i SPT-6 10.50 10.95 8 10 12 22
SPT-7 12.00 12.45 9 15 14 29
SPT-8 13.50 13.55 50 - - R
SPT-9 16.50 16.95 12 39 42 81
SPT-10 18.00 18.29 16 50 - R
SPT-11 19.50 19.88 20 26 50 R
SPT-1 0.50 0.63 50 - - R
SPT-2 1.00 1.20 26 46 13 59
SPT-3A 1.25 1.70
SPT-3B 1.25 1.70 8 11 24 35
SPT-4 1.75 2.20 32 34 29 63
SPT-5 2.25 2.70 18 31 25 56
SPT-6 2.75 3.16 38 42 50 R
SPT-7 3.20 3.65 26 39 20 59
SPT-8 4.00 4.45 22 38 46 84

CPS-23 SPT-9 4.50 4.95 19 17 21 38
SPT-10 6.00 6.45 11 16 16 32
SPT-11 7.50 7.95 18 13 14 27
SPT-12 8.00 8.45 10 16 29 45
SPT-13 9.00 9.45 12 21 19 40
SPT-14 10.50 10.95 4 4 8 12
SPT-15 12.00 12.45 10 15 21 36
SPT-16 15.00 15.28 20 50 - R
SPT-17 16.50 16.95 17 28 48 76
SPT-18 18.00 18.43 24 34 50 R
SPT-1 0.50 0.79 31 50 - R
SPT-2 1.00 1.45 7 12 26 38
SPT-3 1.50 1.95 15 50 18 38
SPT-4 2.00 2.45 14 15 15 30

CPS-24 SPT-5 2.50 2.95 21 42 50 R
SPT-6 3.00 3.45 26 25 50 R
SPT-7 3.50 3.95 25 41 37 78
SPT-8 4.00 4.45 22 18 16 34
SPT-9 4.50 4.95 13 20 40 60
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SPT Blow Numbers

Borehole | Sample Depth SPT-N
ID Type (m) 0-15cm |15-30cm(30-45cm| Value
SPT-1 0.50 0.57 50 - - R
SPT-2 0.60 0.73 50 - - R
SPT-3A 1.00 1.25
SPT-3B 1.00 1.25 32 50 - R
SPT-4 1.50 1.88 12 9 50 R
CPS-25 SPT-5 3.00 3.45 21 25 33 58
SPT-6 4.50 4.55 50 - - R
SPT-7 6.00 6.45 20 36 25 61
SPT-8 7.50 7.82 19 32 5 R
SPT-9A 9.00 9.22
SPT-9B 9.00 9.22 35 50 - R
SPT-1 0.50 0.95 35 22 37 59
SPT-2 1.00 1.45 25 33 28 61
SPT-3 1.50 1.90 24 42 50 R
CPS-26 SPT-4 2.00 2.45 30 43 44 87
SPT-5 2.50 2.95 16 21 25 46
SPT-6 3.00 3.45 18 33 34 67
SPT-7 4.50 4.78 36 50 - R
SPT-1 0.50 0.95 44 48 36 84
SPT-2 1.00 1.45 32 36 49 85
SPT-3 1.50 1.95 35 35 38 73
CPS-27 SPT-4 2.00 2.45 21 21 35 56
SPT-5 2.50 2.53 50 - - R
SPT-6 3.00 3.45 18 19 24 43
SPT-7 4.50 4.95 16 17 21 38
SPT-1 0.50 0.58 50 - - R
SPT-2 1.00 1.45 13 11 18 29
SPT-3 1.50 1.95 13 18 26 44
CPS-28 SPT-4 2.00 2.45 17 13 14 27
SPT-5 2.50 2.95 13 12 14 26
SPT-6 2.95 3.40 8 13 14 27
SPT-7 4.50 4.95 17 43 34 77
SPT-1 0.50 0.78 29 50 - R
SPT-2 1.00 1.45 12 18 15 33
SPT-3 1.50 1.95 11 12 7 19
CPS-29 SPT-4 2.00 2.45 5 4 6 10
SPT-5 2.50 2.95 4 5 7 12
SPT-6 2.95 3.40 5 9 8 17
SPT-7 4.50 4.95 10 9 12 21
SPT-1A 0.50 0.95 28 30 19 49
SPT-1B 0.50 0.95
SPT-2 1.00 1.45 13 13 9 22
SPT-3 1.50 1.95 17 13 12 25
CPS-30 SPT-4 2.00 2.45 6 10 12 22
SPT-5 2.50 2.95 8 10 10 20
SPT-6A 3.00 3.10
SPT-6B 3.10 3.45 5 8 25 33
SPT-7 4.50 4.95 10 13 17 30
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Depth in meters
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Depth in meters
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Depth in meters
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Depth in meters
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Depth in meters
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Depth in meters

TEKIR CPS_11, A-Axis

TEKIR CPS_11, B-Axis
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Depth in meters

TEKIR CPS_12, A-Axis
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Depth in meters

TEKIR CPS_12, A-Axis TEKIR CPS_12, B-Axis
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Depth in meters

TEKIR CPS_14, A-Axis

TEKIR CPS_14, B-Axis
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Depth in meters

TEKIR CPS_14, A-Axis TEKIR CPS_14, B-Axis
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Depth in meters
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Depth in meters

TEKIR CPS_15, A-Axis TEKIR CPS_15, B-Axis
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Depth in meters

©

2

S

2

2

~

2

I

24

TEKIR CPS_16, A-Axis

= 18052016
- 19.05.2016
= 19052016
- 20.05.2016
1-0-21.05.2016
< 22052016
- 24.052016

- 29.05.2016
15 01.06.2016
- 02.06.2016
- 04.06.2016
= 1206 2018
— 21.06.2016
1 13.07.2016
~- 09.08.2016
o 16.09.2016

iy
i

1= 26052016

-0 -8 -6
Cumulative Displacement {mm) from 17.05.2016

4 -2 0 2 4 6

10

TEKIR CPS_16, B-Axis

N

Depth In meters
o
]
N

17 1= 18.05.2016 SR e
- 19.05.2018
-o- 19.05.2016

-
)

-o- 21.05.2016

-
©

—+ 24052016
> 26.05.2016

Te 29052006 .

o 01.06.2016

4--02.06.2016

o 04062016

< 07.06.2016

T+ 12.06.2016

= 21.06.2016

1013072046 - - -t Pl
o 09.082016

= 16.09.2016
24 T + -+ + t T T T

2

=3

2

2

N

2

@

43:22.052016 - - -t B oot

-0 -8 -8 -4 -2 0 2 4 3
Cumulative Displacement (mm} from 17.05.2016

YUKSEL PROJE

TARSUS - POZANTI OTOYOLU
KM:21+000 KESiMi HEYELANI

223




Depth in meters
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Depth in meters

TEKIR CPS_21, A-Axis TEKIR CPS_21, B-Axis

0 0
14 14
2 24
31 3]
44 44
5 51
6 6
7 71
8 84
9 9
104 qopf st bl [[A s st b it
11+ o 111
s
T
'S
124 £ Biprendemntematbed il oosbecboncoborodboe
=
=4
o
13 2431
14 4 144
15 4 L B N1 5| e e S SRS SRS
AGupsmasy 16 -
e 174
184 L S . |
19 1 L e | (R et e s
- 05.06.2016 -7~ 05.06.2016 A
21 og062016 D15 06062016 oM
= 07.06.2016 -0 07.06.2016
21 1+-08.06.2016 - - - 21 1--08.06.2016
- 09.06.2016 -o- 09.06.2016
<+ 10.06.2016 -+ 10.06.2016
27112062016 274 12062016
=+ 21.06.2016 -7 21.06.2016
23 {=--13.07.2016- - - - 23 1<--13.07.2016 - -~
= 08.08.2016 -o- 08.08.2016
= 17.09.2016 = 17.09.2016
24 - - +——+ + T - + + 24 —— - + + 5 - + -
-0 -8 -6 4 -2 0 2 4 6 8 10 -0 -8 -8 -4 -2 0 2 4 3 8 10
Cumulative Displacement {mm) from 05.06.2016 Cumulative Displacement (mm} from 05.06.2016
TARSUS - POZANTI OTOYOLU

YUKSEL PROJE

KM:21+000 KESiMi HEYELANI

225




Depth in meters

TEKIR CPS_21, A-Axis
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Depth in meters
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Depth in meters

TEKIR CPS_22, A-Axis TEKIR CPS_22, B-Axis
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YUKSEL PROJE ULUSLARARASI AS.
ZEMIN VE KAYA MEKANIGI LABORATUVARI

YUKSEL PROJE

Birllk Mh. 450, Cd. No.23 06610 Gankaya/ANKARA
Tel : [312) 485 70 00 (pbx) Faks : (312) 435 70 24

‘www.yukselproje com
yeroje@yukseiprje com.r

Test
15 C 17025

1. abnoratisesn

AB-0883-T
KAYA MEKANIGI DENEY RAPORU
ROCK MECHANICS TEST REPORT 3236

05.16
'ngs';: :f’ m‘,’r{: ;}g'a —_ TARSUS-POZANTI OTOYOLU KM.21+200-214700 HEYELAN ONLEM PROJESI
MOnDr { Kase Tarin{ pwe (Parion in Charge o Test] Labbiguariiriéns Muhendis
YOKERTPROJE ESRA AYSE ERTAS Jeo‘om&z%w?
Uiuslararast & — Denetsi Belye No; 21122
Zemin-Kaya M2k 108.201

DENEY SONUGLARI: Deney sonuglari, sadece deneyi yapilan numune}

ere ailrlTust results belong to samples which are tested

Oda Sisit Ho: 4023
NA by, 4%
Ty

73

= % [*3
« |2 |2.3 El | =
x i :
2 [z |38 |2 ¢ 8¢ | 2§
KUYU | numune | DERINLIK g | g E £3 § 51 = z 2 Pl s
NO NO (m.) ® s y .28 |8 3 = | 6_8 =@k
(BOREHOLE e = = 2 b @ §Q B=a w33
o |sweEno)| e | 5 g lc £l5 s|uEs.|E 5| 95 | ¥&3 245
53 | 4% |5-8|% 3|gsis|e 3| 3 | Bdis | 2E8
(s gl S|uwEsh|e_2 3 SUED H
28 | 88 [Z5E|kFE === "’Eé B3 |-2o=t 5y
< x = bl c L
35 | 35 |E53| 958 [moven |d58| 08 || o | 323
cPs4l K1 | 38253850 2,43 52 23
K2 | 39,804000 2,41 9.8 23
K3 | 41454180 2,38 45 12

ZEML-FR-62 / REV02

B4 tapor, Laboratuarmizin yazih izni olmadan kismen kopyalenip gogtaltismez. Imzawiz ve mOhOrs0z rapoiar gegersizeir.
This report shall not be reproduced other than in full except with the permission of the laboratory. Testing reports without signature are not valid.

Reporda (*) pareti deney sonugien Torkak tarafindan skredlte edimigr. (%95 goven araldinda ke2'di)

Yin

P 5%)
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YUKSEL PROJE ULUSLARARASI A.S. TURKAR
ZEMIN VE KAYA MEKANIGI LABORATUVARI @
N/
o Blrik Mh. 450, Cd. No:23 06610 Gankayw/ANKARA Test
YUKSEL PROJE TR
yproje@yukselprojs.com &
. AB-0883-T
KAYA MEKANIGI DENEY RAPORU
ROCK MECHANICS TEST REPORT 3248
06.16
[Musteri / Proje Adi
(Consumer/ Name of the Projact) TARSUS-POZANTI OTOYOLU KM.21+200-21+700 HEYELAN ONLEM PROJESH
Jarlh { cate
ESRA AYSE ERTAS
09.06.2016 %7
[DENEY SONUGLARI: Deney sonuglar, sadace deneyi yapilan aitlir / Test results belong to samples which are tested
>
. |2 |5 3 2 s
173 173 —
3 2 58 |3 ¢ 2 2 B
KUYU = [ w ag £ 3 g L] %

5 NUMUNE | DERINLIK H Q = ez &l s 3 @z 3
L. NO (m.) *e | <E |3 “ij g G 50 g 3] 35| 8.8 =0 &
( joi (saMPLENO)|  (DEPTH) o E u1§ 5 £ 3 2 ﬁﬁg w i °§ §m§ g-jlg

5 w
E§ gs |58 < g fa36l2 g| 8z | o8 | 223
oF | BE |25E|Eas 2ot hgs| 88 | SBEE ] 25
[ e -3 = c [
3% | 33 |E53|08F |mevn | o8] 0% [waf | 353
CPs-5l K-1 40,50-40,90 2,47 15,7 45
K-2 42,50-42,80 244 48 1.4
K-3 44,15-44,50 244 10,2 28
EML.FR.&Z 1 REV02 Bu rapor, Laboratuanmizin yazili lznl olmeadan kismen kopyslanip godaitismez. Imzasiz ve mohorsdz rapartar gegersizdls.

than ept
Raporda () Isaret] deney sonugian T0rkak tarafindan akredite adiimigtir. (%95 gaven araliginda keZ'di)
The ) Torkek (=2 lo within S5%)

246
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YUKSEL PROJE ULUSLARARASI A.S.
ZEMIiN VE KAYA MEKANIGi LABORATUVARI

o ik Mh. 450, Cd. No:23 06610 Gankays/ANKARA
L PRDJ Tel :(312) 485 70 00 (pb) Faka - (312) 435 70 24
www.yukselproje com &

yeroje@yukseiproje com tr
AB-0883-T
KAYA MEKANIiGi DENEY RAPORU
ROCK MECHANICS TEST REPORT 3237
05.16
|Musteri / Proje Adi TARSUS-POZANT! OTOYOLU KM.21+200-21+700 HEYELAN ONLEM PROJESI
(Consumer / Name of the Project)
‘MOhar/ Kage Tarih/ oae Deney Sorimiusu/ (Person in Cherge of Test) Laboratuvar Denetcl Mih
ESRA AYSE ERTAS gmﬂ of Laboratory,
Y UKSEL PROJE
Uluslararas A.$. 01.08.2018 ;
Aemin-Kaya Mukanigi ?
Yt et
[DENEY SONUGLARI: Deney sonuglari, sadece deneyi yapilan numunelere altiir / Test results belong to samples which are tested 7 YIS )
: 7
s % o
R g3 | .
3 |2 |iF¥E |2 ¢ s B 83
KUYU s | B w a8 g |3 s 2 & 2
NUMUNE | DERINLIK g |e = g% |3 5| = =i <5 &
onhégot.s NO (m-) =g =5 |= 3 g 455 |= al 2s B 593
fBNO) (SAMPLENO) | (DEPTH) @g m'§ s £|3 g ﬁai’ B OE %mg 2498
g |2 8|5 "] g els 2| z e = g
< ET3 L3 ot c [
35 | 25 |553[988 [woven | d8E) 88 |weu| 0 | 258
cpPs-7l K-1 45,1045,40 2,45 6,6 18
K-2 45,65-45,83 2,54 10,4 41
K-3 46,65-46,83 2,27 63 15
ZEML-FR-62 / REV02 Bu rapor, Laboratuarimizin yazili Iznl olmadan kismen kopyslsnip cagattiamaz. Imzasiz ve mGhOrsdz raporiar gegersizdir.
This report shall not be reproduced ather than in full except with f the [aboratory. d
Raparda (*) igaredi Il edilmigtis, (%95 m2'dir)
The (") in the report are. y TOrkek (k=2 Is within 95%) n
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YUKSEL PROJE ULUSLARARASI A.$.
ZEMIN VE KAYA MEKANIGI LABORATUVARI

B Birllk Mh. 450, Cd No:23 06810 Gankayw/ANKARA Test
Tel - (312) 495 70 00 (pbe) Foks - (312) 495 70 24 TS EH ISO/IEC 17025
| AB-0883-T__|

www yukselproje com fr
ypeoje@yukselproje com.tr

AB-0883-T
KAYA MEKANIGi DENEY RAPORU
ROCK MECHANICS TEST REPORT 3238
05.16
[Misteri/ Proje Adi
{Conirc ikia'att Eriach TARSUS-POZANTI OTOYOLU KM.21+200-214700 HEYELAN ONLEM PROJESI
Mah0r { Kase 8 fy Densy Sorumlusy /., in Charge of Te: r ihendisi
B ..o ESRA AYSE ERTAS (Controle of Laborarory)
YUKSEL PROJE f
Liluslararas / 01.06.2016 H.Mine AREL
~ Jeoloji %iihenmi
i o
DENEY SONUCLARI: Deney sonuglari, sadece deneyl yapilan aittir / Test results belong to samples which are tested ) o a
> &
2 g
2 Z £58 |3 & s 8 -1
KuYU x w gt |3 ¢ = 2
NUMUNE | DERINLIK g ] H £3 a2 £| 5 = o=
wonsia [ 3, N0 m | * =% |= 5 flass |2 3] 3 o8| 8- | 853
Voo |ewmea) wem | B | U8 [T o5 clEEi (2 s SE | £3%. | £3
& £2 |£-8 % 4 Eﬁgﬁ 2 3 §g oEsh :;
B S |=%¢ = EosSilE .3 a Sakl <9
_E NE ETs g;'i 53.8 2a 3 ] g5t
Zé 35 | 553|258 | s | dos| 88 wpay | 1) ﬁga
CPS-9l K-1 32,07-32,37 2,25 939 19
k2 | 33603380 2,15 28 07
K3 | 35273550 2,32 20 07
ZEML-FR-62 / REV02 Bu rapor, Leborshianmizin yazik [znl olmadan ksmen kopyalanip [ gegenizdi
Raporda () iparstii den‘:y' ;“-w-. Torkak tarefindan skredite edimistr. n:as g0ven araliginda ke2'dir) s
“The test results marked (*) In the report are accrediled by TOrkak (k=2 |8 within 85%) n
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YUKSEL PROJE ULUSLARARASI A.S.
ZEMIN VE KAYA MEKANIGi LABORATUVARI

= Birkik Mh_ 450. Cd. No:23 08610 Gankaya/ANKARA
Tel - (312) 485 70 O (pbx) Faks : (312) 48570 24
WWw yukseiprje.com.tr

yProje@yukselpraje.com.t

AB-0883-T
KAYA MEKANIGI DENEY RAPORU
ROCK MECHANICS TEST REPORT 3239
05.16
|misteri/ Proje Ac TARSUS-POZANT! OTOYOLU KM.21+200-21+700 HEYELAN GNLEM PROJESI
(Consumer/ Name of the Project)
Mh0r! Kage Tarih { ogto Sorum{usu / (Peryon in Charap of T Laboratuyar Denetcl Mihendis]
oo 1 ESRA AYSE ERTAS (Centrotier of t aborafory)
YUP‘.§€L PROUE .

Uluslararast A.S. 01.06.2016 o )/47 A.Mine AREL
Zemin-Kaya i ] Jeoloji Mithendisic
Lahoratis Yenetgi Bejas No:,

[DENEY SONUGLARI: Deney sonuglar, sadece deneyi yapilan 2t / Test results belong to samples which are tested EEEEIT UL f
. A
>
BREREE ¢
] a3 s o -
3 2z £%8 |2 ¢ < B 2%
- = |E m GEE |2 o LI - 8¢
ik NUMUNE | DERINLIK g |2 H =2z |8 5| = 2 3 <z >
(BOREHOLE NO (m.) e ® % = J g 453 = 3| 2 g Bz vsng 3
i (SAMPLENO)|  (DEPTH) B g y s |s = X =& 5 S u ou| o 5 ﬁ.ﬁ g £33
%8 § |$-81% 3|gzisle 2| 3 z gs ZE
og | &t =§.§ gst Ese P 25 | B2tk ggé
s | = [ 3 3 ®

3% | 3% |G B3| S8 | mewem ;,_gg 28 Jwa]| o | 383

cPs-10l K-1 25,60-25,92 2,18 35 06

K2 | 27572785 2,43 154 34

K-3 29,10-29,42 247 13,1 23

ZEML-FR-62 / REV02 Bu rapor, Laberatanmizin yazit lznl olmadan kismen kopyalanip ogultiamaz. Imzasiz ve mihOrsdz raporiar gegersizdir.
than in full except with of wre nol valid,
Raparda (*) [yareti deney nonuglan Tarkak tarafindan akredile adimigtir. (%S5 glven arahifinda ke2'dis)
The test results marked () in redited by Tlrkek n
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YUKSEL PROJE ULUSLARARASI A.S.
ZEMIN VE KAYA MEKANIGi LABORATUVARI

Birllk Mh 450. Cd. No.23 06610 Gankaya/ANKARA
Tel: (312) 495 70 00 (pbx) Faks - (312) 485 70 24

YUKSEL PROJE

‘www yukselproje.com i
yoroje@yukselproje com tr
. AB-0883-T
KAYA MEKANIGI DENEY RAPORU
ROCK MECHANICS TEST REPORT 3240
05.16
|Musteri/ Proje Adi TARSUS-POZANTI OTOYOLU KM.214200-21+700 HEYELAN ONLEM PROJES!
(Consumer / Name of the Project)
Mahdr/ Kase Tarih { pats D S uSti / (Person in Charge of Tos! abi var 1t]
 [SeaStamp ESRA AYSE ERTAS A Fﬁmhw
YUKSEL PROJE l:-‘m_x_ne‘_ l: !
Uluslararasi AS 01.06.2016 <eoloji Mithen
Denetgi Beiga
Ocf ¥ o 412
aittir / Test results belong to samples which are tested s .
>
. 1z [ 3 2 3
3 |2 ls%E |2 ¢ 2 g 3
KuYu s | X 9 €€ 3 ¢ § 2
NUMUNE | DERINLIK g |a g £ |5 £| = = <=3
NO =g I i @3 ] Z 3 ’GE
... NO (m.) £ - = u 488 |2 3| 3o _8 £9
coreie |sumcuo| e | g€ | %5 |5 |2 f|§g: |w ff BE | 85z | 233
AR NIRRT AER B B AR
of | 8F |2EE| £k =t 253 | 8 = <t { zsy¢
< o s = c L]
35 | 3% |E55[058 [mevmn|358] 88 |win] o | 253
cPs-11l K-1 | 37,2087,50 2,43 26,3 14,2
K-2 39,10-39,38 2,45 20,1 45
K3 | 41644183 2,44 17,4 48
ZEML-FR-62 / REV02 Bu rapor, Laborabuerimin yazili Izl olmadan kismen kopyal: [ rapartar gegersizdir

other than In full excep! sl g repr
Reporda (% igaretll deney aonuglan Torkak tarafindan akradite edimigt. (%85 given ershginds k=2'di)
‘The test results marked () In the report are accredted by Torkek (ke2 s within 55%)

e not valid
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YUKSEL PROJE ULUSLARARASI A.S. TURKAR

ZEMIN VE KAYA MEKANIGI LABORATUVARI &
Yu KSEL PROJE Birfik Mh. 450. Cd. No.23 06610 Gankaya/ANKARA
Tel : (312) 495 70 00 (pbx) Faks : (312) 495 7024
v yukselproje com I
yproje@yukseiproja com.tr
. AB-0883-T
KAYA MEKANIGI DENEY RAPORU
ROCK MECHANICS TEST REPORT 3232
05.16
Miigteri / Proje Adi g ¥
(Consumer/ Name of the Project) TARSUS-POZANTI OTOYOLU KM.214200-214700 HEYELAN ONLEM PROJESH
MOhOr / Kase Tarih{ pata Deney Sorumiusy / Person in Chargs of Test) Laboratuvar Denetel Mithendis!
e foes ESRA AYSE ERTAS (Cony 4
YUKSEL PROJE Mine AREL
Uiuslararasi A.S. 24.05.2016 Jeoloji Mihendis? "
Zemin-Kaya Mekanigi Dezelci I:e}g 2 i 1922
| ahnratiivar B k“lﬁ']li ‘r‘i‘ ™\
DENEY SONUGLARI: Deney sonugiar, sadece deneyl yapilan numunelere afttir/ Test results belong 1o samples which are tested (RS NS
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CPs-12 K-1 27,50-27,88 2,32 154 13
K-2 29,50-29,74 233 119 1.8
K-3 30,66-30,87 2,40 284 49
K-4 32,80-33,00 249 319 6.4
K5 34,00-34,18 2,47 238 59
K-6 36,14-36,45 2,47 24,0 73
K-7 37,00-37,26 235 87 27
K-8 41,6541,96 2,40 21,0 28
ZEML-FR-62 / REV02 Bu rapor, Leboratuarimizin yazih lznl olmadan kismen kapyalani gogaltiamaz. [mzzsiz va mOhOrsdz raporiar gegersizair.
This report shall not be reproduced sther than In full pt the laboratory.
Raparda (1) o redite ediimigtr. (895 gOven uraliginds ke2'dr)
The test results marked (*) in the report are accredited by TOrkak (k=2 ls within 95%) n
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yproje@yukselprojs com

. AB-0883-T
KAYA MEKANIGi DENEY RAPORU
ROCK MECHANICS TEST REPORT 3250
06.16
IMusteri / Proje Adi T
(Consumer/ Name of the Project) TARSUS-POZANTI OTOYOLU KM.21+200-21+700 HEYELAN ONLEM PROJESI
Tarih { pate in of Tost
ESRA AYSE ERTAS
09.06.2016 } >47
[DENEY SONUGLARI: Deney sonuglan, sadece deneyi yapilan numunelere aittir AF«&t results belong 1o samples which are tested
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CPS-14 K-1 30,40-30,78 2,33 10,8 22
K-2 32,38-32,66 2,55 35,0
K-3 34,38-34,80 242 M7 28
K-4 35,40-35,84 2,40 13,6 31
K-5 38,35-38,66 2,42 16,7
ZEML-FR-62 / REV02 ‘Bu raper, Laboratuarimizin yszil [zni olmedan kismen kopyelanip gogallismaz. Imzasiz ve mOhOm0z rapartar gegersizdr,
‘This report shall not be reproducad other then n full excep! with the Issi not vaid.
Raporda (" il igtir. (%85 gOven arehfinda k=2'dls)
The test ()in nceradited by Ti 95%) n
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KAYA MEKANIGI DENEY RAPORU
ROCK MECHANICS TEST REPORT 3233
05.16
Miisteri / Proje Adi ¥ % p
 oaiitiar 7 isrsa ot the ik TARSUS-POZANTI OTOYOLU KM.21+200-21+700 HEYELAN ONLEM PROJESI
MOhr/ Kase Jarth { oats Deney Sorumiusy / (Parson in Chargs of Tast) Laboratuvar Denete] MOhendis!
o (SeaVStamp) ESRA AYSE ERTAS {Cantrolier of {aborglory]
YUKSEL PROJE AMine ARE
Uluslararasi A.5. 24,05.2016 e Seciai e AREL
Zemin-Kaya Mekanigi - etO‘O.jl Miigendisi
Laboratirvar jei}ioﬂel‘g : 22l
DENEY SONUGLARI: Deney sonuglan, sadece deneyi yapilan numunelere aittir / Test results belong to samples which are tested - | ekl
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CPS-15] K-1 24,20-24,45 2,25 20,2 34
K-2 26,66-26,92 242 214 46
K-3 27,54-21,73 2,38 224 38
ZEML-FR-62 / REV02 Bu rapor, Lubarsfuanmizin yazili iznl olmadan kismen kapyalanip cogaltiamaz. tmzasiz ve maharsdz reporlar gegersizdr.
“This report shall not be reproduced other than In full except with of the laboratory. it are nol valid

Rapordn (' yaroti deney sonugtan Torkak tarafindan skradite ecimigtr. (95 goven arsliginda ke2r)
The ") In the report ar Tarksk ( 85%)
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Miigteri / Proje Adi y .
(Consumer/ Name of the Project) TARSUS-POZANTI OTOYOLU KM.214200-21+700 HEYELAN GNLEM PROJESI
Milhir! Kase Jarih ! pate Denev Sorumlusu /. (Person in Charge of Test) Laboratuvar Denete! Mihendis}
e [Sa8l/St (Confrolier of Labors
YOKSEEPROJE e p.Mine AREL
Uluslararast AS. 24.06.2016 Jeoloji Miihendisi
Zemin-Kaya Mekanigl Az Denetsi o No: 2
Laboratuvan 06&{5‘: via
IDENEY SONUGLARI: Deney sonuglari, sadece deneyi yapilan numunelere aittlr / Test results belong to samples which are tested | =
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CPs-16l K-1 14,70-15,02 2,23 26 056
K-2 16,35-16,65 2,25 73 1,0
K-3 18,71-18,94 2,29 17
K-4 21,60-21,97 2,37 274 25
K-5 23452375 2,36 14,8 18
ZEML-FR-62 / REV02 Bu rapor, Leborakuarimizin yazih fznl olmadzn kismen kopyelanip I gegemizdir.

‘This repart ehall not be reproduced ather than in full except with the permisslon of
‘Raporda (*) lparedl deney sonuctan Torkak tamsfindan skredte edilmigt. (%95 gaven araliginda k=2'dr)
Th the report %)
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KAYA MEKANIGI DENEY RAPORU
ROCK MECHANICS TEST REPORT 3234
05.16
[Msteri 7 Proje Ad: ’ TARSUS-POZANTI OTOYOLU KM.21+200-214700 HEYELAN ONLEM PROJESI
(Consumer / Name of the Project)
MhQr/ Kage Jarih [ oate Deney Sorumiuusu / (arson in Cherge of Tast] Laboratuvar Denetc] Mihendisi
YUKSETBROSE ESRA AYSE ERTAS A.‘Nm?mminemmﬁ
Uluslararast AS. it Mithendisi
. 24.05.2016 Jeoloji Miihe
Zemin-Kaya Mekanigi } W Denetgi Belge No: 21122
Laboratuvar Oda/SiA No; 4;02(%
[DENEY SONUCLARI: Deney sonuglar, sadece deneyi yapilan numunelere Al / Tost rasufts balong to samples which are tested | B et =3
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cps-22| K-1 24,83-25.20 2,21 6,1 08
K2 | 27082740 237 85 14
K3 29,67.29,85 2,41 23,0 49
ZEML-FR-62 / REVD2 Bu rapor, L yazili lznl Imzasiz ve mOhOrs0z raporier gegersizdr.
This report shall not be repraduced other than In full except with the per of ¥ nol valld.
Reporda (*) igaretlf deney sonuglan Torkak taralindan akredits ediimigtir. (%95 gOven arahginda kn2'dhr)
Tha tesl results markad (*} In the teport are accrediled by TOrkak (k=2 is within 85%) n
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