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

ELEKTROMEKANIK SIVI SEVIYE OLCUM SISTEMI iLE
HIDROLIK ILETKENLIK KATSAYISININ
HESAPLANMASI

Siileyman Selim Call
Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 06100 Tandogan Ankara
(scalli@ankara.edu.tr)

0z

Hidrolik iletkenlik katsayisi laboratuvar ortaminda hesaplanirken karsilagilan en temel
sorunlardan biri, permeametre tizerinde gozle yapilan okumalardir. Bu calismada permeametreler
tizerindeki okuma hatalarimi en aza indirerek 6lglim hassasiyetini artirmak ve otomatik 6l¢iim
takibi gerceklestirmek amaclanmustir. Calisma icin Hacettepe Universitesi Beytepe Kampiisii
lokasyonunda gesitli tane boylarinda kum 6rnegi toplanmis ve elek analizi (40 ve 60 numarali elek
iistli malzeme) gergeklestirilmistir. Kum 6rnekleri silindirik 6rnek kabi igerisine yerlestirilerek
suya doygun hale getirilmis ve 6rnek kabinin giris ve ¢ikis noktalarindaki basing yiikleri not
edilmigtir. Sistemin c¢alistirilmast ile 6rnek kabinin icerisinden gecen su, toplama kabinda
birikmeye baslamstir. Ornek igerisinden gegen su miktarini 6lgmek icin mikron hassasiyetinde
Olglimler yapabilen elektromekanik sivi seviye dl¢iim diizeneginden yararlanilmistir. Sistemde
gerek elektromekanik 6lglim biriminin ¢alistirilmasi, sensor elektrotundan gelen verilerin
degerlendirilmesi gerekse verilerin depolanmasi ve iletimin saglanmasi amaciyla elektronik
kontrol devresi bulunmaktadir. Kontrol devresinin en 6nemli bilesenini bu islemleri yapan
MicroChip firmasinmn iiretimi olan PIC16F877 mikro denetleyici olusturmaktadir. Analiz
sonucunda elde edilen verilerin depolanmasi amaciyla karta, MicroChip firmasmm {rettigi
241L.C512 harici EEPROM konulmustur. Mikro denetleyiciyi programlamak amaciyla Crownhill
Associates tarafindan PIC mikro denetleyicileri igin gelistirilen Proton+PIC Basic PIC
programlama derleyicisinden yararlanilmistir.

Hidrolik iletkenlik katsayis1 Q=K.i.A Darcy formiiliinden tiiretilerek (K=V*L / h*A) 6rnegin
icerisinden gegen su hacmi (V), silindir boyu-numune kalinlig1 (L), silindirin kesit alan1 (A),
giris ve ¢ikig yiikleri arasindaki fark-hidrolik yiik farki (h) ile iliskilidir. Bu sistem bir sabit
seviyeli permeametre diizenegi oldugu i¢in giris ve ¢ikis yiikleri arasindaki hidrolik yiik farki
deney boyunca sabit kalmaktadir. Deneye baslarken bir kere giris ve ¢ikis yiikleri arasindaki
basing farki (h) not edilir, silindir boyu (L), kesit alan1 (A) sabit degerleri de not edildikten
sonra deney diizeneginden birim zamanda gecen su miktari elektromekanik sivi seviye 6lglim
sistemi sayesinde mikron hassasiyetle okunur. Sistem calistig1 siirece yapilan tim 6lgtimler
kart tizerindeki harici EEPROM’a ger¢ek zamanli olarak kaydedilmistir. Sistem c¢aligtirildiktan
belli bir stire sonra yapilan tiim 6l¢iimlerin kaydedildigi EEPROM’dan degerler okunur (Bir
gecede yaklasik 100 adet 6l¢iim). Bu 6l¢iim sonuglarinin ortalamast alinarak Hidrolik fletkenlik
Katsayisi (K) hesaplanir. Elde edilen sonuglarin teorik degerlerle uyumlu oldugu goriilmiistiir.
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ABSTRACT

Reading mistakes are one of the most frequent problems during the permeability tests in
laboratories. The aim of this paper is to reduce the reading errors, increase the sensitivity of
measurement and create an automatic saving system. For this test, we gathered plenty of sand
samples at the location of Beytepe in different grain sizes, and then we graded them. After that,
the graded sand samples were put in the sample tube, and they became saturated. The inlet and
outlet hydraulic heads were noted. A constant-head flow recharge system was operated. After the
system started, the water passed through the sample and stored in the storage pan. The water
level in the storage pan is observed via the electro-mechanic liquid level measuring system. In
this system, there is an electronic control circuit used for activating the electro-mechanic system,
evaluating the delivered data from sensor electrodes and storing the data. The most important
part of this control circuit is PIC16F877 microprocessor. There is an installed 24L.C512 external
EEPROM on board to store analysis data. The microprocessor is operated via Proton+ PIC
Basic.

Hydraulic Conductivity Q=K.i.A from Darcy equations is related to (K=V*L / h*A4) water volume
passed through the sample (V), sample length (L), sample cross-sectional area (4), the difference
between inlet and outlet hydraulic heads (h). This is a constant-head level permeameter system,
so the difference between the inlet and outlet heads is constant during the test. In the beginning
of the test, the difference between the inlet and outlet heads (h), sample length (L), sample cross-
sectional area (A) should be noted, and then the electro-mechanic liquid level measurement
system starts reading the water level per unit time with high sensitivity. The measurements are
saved to external EEPROM on board with real-time. The saved hydraulic conductivity values can
be read easily and much more accurately. This system can make hundreds of measurements per
night and gives average hydraulic conductivity values. According to the compared theoretical
values, system measurements have much more accuracy and micron resolution sensitivity.
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