ZEMIN SAGLAMLASTIRMA METODU
WICK DRAIN

GROUND IMPROVEMENT METHOD
WICK DRAIN

Tarihsel olarak miihendislerin sikistirilabilir zemin
tizerindeki yapilarin tasariminda yasadiklar1 sikinti-
lar, cesitli 1slah metodlarina ihtiyaci dogurmustur.
Ongoriilemeyen uzun vadeli yerlegim, zaman kaybi-
nin yani sira gereginden fazla is giiciine ve ek maliyet-
lere mahktim etmektedir. Basit ve siradan zemin sag-
lamlastirma calismalar1 olduk¢a uzun zamanlar
alabilmektedir. Bu zaman kaybi, gézenek suyu akisi-
nin saglanabilecegi yapay dikey drenaj yollar1 olustu-
rularak asilabilir. Wick drain olarak adlandirilan ya-
pay drenaj yollary, serbest drenaj su yollar1 olarak islev
goren plastik fitillerden olugsmaktadir. Fitiller ince bir
geosentetik filtre ile kaplidir.

Zemin sektoriinde ekipman saglayici firmalar arasin-
dalider konumundaki Z Makina wick drain konusun-
da derin tecriibelere sahiptir. Tiirkiyede wick drain
tiretimi ve ihracati yapan ilk ve tek
firmadur. Ik wick drain iiretimini
2002 yilinda gergeklestiren Z Ma-
kina, o giinden bu yana yurt igi ve
yurt disinda birgok projede fitil
dren uygulamasinda yer almistir.

Z Makina iki tip wick drain tiretimi
yapmaktadir.  (Vibrolu/vibrosuz)
Zemin tipi ve derinlik ihtiyacina
bagli istenilen tip wick drain ter-
cih edilebilir. Yumusak zeminlerde
vibrosuz wick drain kullanilmasi
uygundur. Sert ve zorlu zeminlerde
vibrolu wick drain tercih edilmeli-
dir. Boylelikle herhangi bagka bir
delici ekipman kullanimina liizum
kalmayacaktir.

Zemin saglamlastirma isleminde
Wick drain kullanimi zaman tasar-
rufun yani sira islem maliyetlerini
de diisiirmektedir. Is giicline ge-
reksinim azalmistir. Zamanla dog-
ru orantida ortaya ¢ikan ek mali-
yetlerin hepsi ortadan kalkmuistir.
Wick drain ile diisiik maliyette en
verimli sonu¢ alinmaktadir.

Wick drain kullanilmasinin birincil amaci su drenaji
ve yiik nedeniyle zemin oturmasinin hizlandirilmasi-
na ek olarak, saglamlastirilarak yiik tasima kabiliyeti-
ne sahip bir kat saglamaktir.

In the past, the engineers had some difficulties in
making desings on compressible grounds. That’s why
the need for various improvement methods have
occured. Unforeseeable long-term placement in the
ground compels us to superfluous labour force and
also extra costs in addition to waste of time. When
the simple and ordinary ground improvement met-
hods are used in the projects, it takes a rather long
time. Such a waste of time can only be prevented

by creating artificial vertical drainage ways which
provides the pore water flow. Those artificial vertical
drainage ways called Wick Drain consists of plastic
wicks that acting as free drainage ways. Wicks are
covered with geosynthetic filter.

Z Makina is the company that is the most experien-
ced and preffered one in ground processing Equip-
ments sector. Z Makina is the only
and first wick drain producer and
exporter company in Turkey. Z
Makina has many experiences and
references in wick drain produ-
ction and application. Z Makina
manufactured its first wick drain
is 2002. Since 2002, Z Makina has
been featured in many wick drain
applications in and outside of
Turkey.

There are two types of wick drain
manufactured by Z Makina. (w/
and w/out vibro) According to the
ground type and desired depth,
the required type can be preffered.
It is enough to use the one without
vibro in soft ground. Wick drain
with vibro should be preffered in
hard and difficult ground. Hereby,
there will be no need for any other
drilling equipment.

Especially the main purpose of
using wick drain is fastening drai-
nage and compression of ground,
in addition of creating a stage
which has an ability to carry loads
while consodilating.

The prominent basis of Z Makina is to protect the
national products that manufactured in appropriate



Zemin sektoriinde, ekipman saglayici firmalar arasin-
da lider konumundaki Z Makinanin genel prensiple-
rinin baginda uygun kalitede tiretilmis milli Girtinleri
korumak ilkesi yer almaktadir. Z Makina, bu diisiin-
ceden yola ¢ikarak; forekazik, jet grout, minikazik,
vibrasyonlu ¢akim ekipman gruplarinda kalite ve yay-
gin dagilimi ithal iriinler ile saglarken, 6te yandan
Wick drain ekipmani ile yerli iiriiniin yurt ici ve dist
pazarlamasini yapmaktadir. Clinkii Z makina, tireti-
mini yaptig1 bu ekipmanda kullaniciya diinya kalitesi
ve teknolojisini sunmasinin yani sira, imalat mukaye-
sesinde performans bazinda ithal rakiplerinden daha
stiin neticeler vermektedir. Z Makina wick drain
sistemini, yiiksek su akis kapasitesi, yiiksek direncli
filtreleme Ozellikleri ve dayanikli yapiy1 hedef alarak
tasarlanmustir.

Fitil dren uygulamas: asagidaki gibi agiklanabilir.

Z Makina tarafindan fitil dren sistemi, kolay montaj
ve uygulama rahatlig i¢in kendi kendine indirilebi-
lir ve kaldirilabilir olarak iiretilmektedir. Makinanin
yeterli tonajda tiim ekskavatorlere monte edilebilmesi
ok biiyiik bir avantajdir.

Fitiller drenler makina iizerinde bulunan dren tam-
buruna eklenir ve fitil dren yerlestirilecek zemine 30-
50 cm arasinda kum, cakil veya uygun malzemeler
serilir. Sistem ekskavator yardimi ile dikey konuma
getirilir. Uriin drenaj kanali olugturmaya hazirdir.

Ekskavator, statik hidrolik giig ile fitil drenleri drenaj

quality. Based on this idea that Z Makina provided
quality and nationwide distribution with imports

in bored piles, jet grouts, mini piles etc. Equipment
group. On the other hand Z Makina makes domes-
tic and overseas marketing for wick drain units.
This is because Z Makina aims at presenting quality
and technology to the customers worldwide. When
manufacturing is the matter, Z Makina gives better
results according to foreigner competitors. Z Makina
has designed the wick drain system with taking aim
at higher water flow capacity, filtering specialty with
higher resistance and stabilized structure.

The application is as follows;

Wick drain is produced as being able to move up and
down along the the mast in a vertical manner for
easier assembling and implementing. It’s a big ad-
vantage that machine can be mounted to all types of
excavators in each tonnage.
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Wicks are added to drain drum which locates on the
machine. Sand, gravel or suitable materails (30-40
cm) should be placed to where wick drains will be
already installed in. Afterwards the machine should
be vertically positioned. Now the machine is ready to
create drainage ways.

Excavator puts wick drains into the ground with the
help of static hydraulic power. Mandrels that invol-
ved in Z Makina branded wick drains was specially
designed and also registered. Wicks are located into



yapilacak zemine siirer. Fitil
drenler, Z Makina tarafindan
ozel olarak tasarlanmis patent-
li mandrele sahiptir. Fitiller,
mandrel vasitas: ile uygulama
yapilacak zemin igerisine yer-
lestirilir.
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Onceden belirlenen her bir
drenaj noktasinda ayni islem
tekrarlanir. Farkli uygulama
alanlarinda, islem yapilmasi
gereken derinlik degisebilir. Bu
duruma bagh farkli kapasite-
lerde fitil drenler kullanilabilir.

Fitil dren tapalar1 zemin igeri-
sinde fitil drenleri istenen de-
rinlikte sabitlemek amac ile
kullanilir. Boylelikle fitil dren-
lerin zemin igerisine rahat-
likla yerlestirilmesini takiben
mandrel fitil drenlerini tapa
yardimui ile zeminde birakarak
ve kendini geri ¢eker.

Fitil drenin zemin igerisinde
birakilmasi ile drenaj kana-
I1 olusturulmus olur. Bir sonraki drenaj kanali i¢in,
mandrel geri ¢ekildikten sonra fitil dren kesilir.

Her bir drenaj noktasinda ayni islemler tekrarlanmak-
tadir. Yumusak zeminlerde bu islem yeterli olmakta-
dir. Ancak zorlu zeminlerde, mandrelin siirtilmesi
i¢in kaya vb. maddelerin yok edilmesi gerekir. Bu du-
rumlar i¢in Z Makina tarafindan gelistirilen vibrolu
wick drain sistemi kullanilabilir.

Vibrolu wick drain sistemi, herhangi bir baska delici
atagman ihtiyacini ortadan kaldirmaktadir.

Fitil drenler zemine siiriilditkten sonra alan tizerine
yitkleme yapilmasi gerekmektedir. Boylelikle zemin
sikistirilacak ve suyun zemin tizerine ¢ikist saglana-
caktir.

Wick Drain metodu ile zemin saglamlastirma islemi
stiresi, dikkate alinacak kadar ciddi miktarlarda azal-
tilmistir. Seneler siiren zemin saglamlastirma islem-
leri birkag ay icerisinde tamamlanir hale getirilmistir.

Wick Drain asagidaki alanlar dahil, zemin saglamlas-
tirma gerektiren tiim alanlarda uygulanabilir;

the ground through the mand-
rel.

Drainage points should be
already identified before the
process. Placing wick operati-
on is needed to be repeated on
each drainage point. Required
depth can be changed from
one place to another. As a so-
lution, wick drains are usable
in various sizes for different
drainage projects.

Stoppers make the wick drains
be fixed into ground wit-

hin needed depth. Hereafter
mandrel takes out itself. By
the stopper wick drains do not
move out while the mandrel is
working.

8% Drainage way is already done
with the located wick drains.
For the next drainage point,

¥ it is required to cut the wick
drain after the mandrel is
taken out.

The described steps are enough for soft soil. But for
the harder and more difficult ground, it is required
that crush the rocks to drive the mandrel. In this case
wick drain w/ vibro should be preffered. Wick drain
w/ vibro system dissolves the requirement for any
other drilling equipment.

After wick drains are located into ground, it is nee-
ded to put some load onto ground. It will compress
the ground and help to fasten the process.

Wick drain application will greatly reduce the
ground improvement time. When other methods are
used, it can take more than a year. This time can be
reduced from years to few months.

Wick drain can be used in all types of ground impro-
ving projects, including projects below.

o Highway embankments
o Bridges and passages

o Barrages

o Railways

o Airports and seaports

o Storage tanks



« Karayolu seddeleri

o Koprii yollar1 ve gegisleri

« Barajlar

« Demiryolu

« Havaalanlari ve limanlar

o Depolama tanklar1

 Ticari ve yerlesim binalar1

o Madencilik atiklar1 ve tortular

Z Makinanin wick drain dretimi ve uygulama-
sinda bizzat yer aldig1 yurt ici ve yurt dis1 projele-
rinden birka¢1 asagidaki gibi listelenebilmektedir;

Bursada atik su projesi

- 5.000.000 metre

Bilecik’te demiryolu projesi

- 800.000 metre

[zniK'te demiryolu projesi

- 500.000 metre

Istanbul Halkali demiryolu projesi
- 500.000 metre

Konya atik su projesi i¢in

- 1.500.000 metre

Azerbaycan Bakiide liman projesi
- 2.000.000 metre

Irak Basrada petrol istasyonu projesi
- 3.000.000 metre

Rusya Sochi otopark projesi

- 8.000.000 metre

o Commercial and Residential Buildings
« Mining Wastes and Residuals

A few projects that belongs to Z makina are listed as
follows;

Waste water project in Bursa

- 5.000.000 meters

Railway project in Bilecik

- 800.000 meters

Railway project in Iznik

- 500.000 metersv

Railway project in Istanbul Halkali

- 500.000 meters

Waste water project in Konya

- 1.500.000 meters

Seaport project in Azerbaijan Baku

- 2.000.000 meters

Petroleum Station project in Iraq Basra
- 3.000.000 meters

Parking lot project in Russia Sochi

- 8.000.000 meters



