DEPARTMENT OF CIVIL AND ENVIRONMENTAL ENGINEERING

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

1.72 Groundwater Hydrology

Problem Set #2


MEASURING HYDRAULIC CONDUCTIVTY




Due Oct. 1, 1998


These questions are based on the in-class demonstration on Sept 22.

1. Falling head permeameter.  The system begins at equilibrium.  Water is removed from the bottom of the system, causing the manometer head (h) and the column head (H) to fall.  Just after the valve is closed, the initial heads in the column (Ho) and in the manometer (ho) are recorded.  The manometer water elevation h(t) is measured over time  as the system returns to equilibrium.  Record the data from the demonstration given in class.  Dimensions of the system are given:

a) Use Darcy’s Law to describe flow through the porous media in the permeameter column.

b) Show how mass is conserved in the closed system of the permeameter (after the water has been removed).  Hint: related head change in the manometer to head change in the column.

c) Combine the equations in part a) and b) to construct an equation describing the head in the manometer (i.e., the little tube) as a function of time.  Prove that head in the manometer is:
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d) Use the data from the in-class demonstration (head in the manometer tube over time) to fit a value to the parameter K (hydraulic conductivity) in cm/sec.  We are not necessarily looking for the best statistical fit, just a reasonable fit to the relation:
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where a, b, and c are constants.

2. Constant head permeameter.  The column contains layers of sand with differing hydraulic conductivity.  The head at one end of the column is kept constant by using the marriot bottle.  The head in the column is measured at three locations as shown:


a) What is the relationship between the measured variables of this system and hydraulic conductivity?

b) Find K1 and K2 in cm/sec.

c) Did we need to take as many measurements as we did in order to characterize this system?

3. How does a marriot bottle work?  Would it matter if the bottle were shaped like a cone rather than a cylinder?
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