Code No.: 320106

III B.Tech II-Semester Examinations April 2003

foundation engineering

(Civil Engineering)

    Time: 3 Hours  






Max. Marks: 80 

Answer any five questions 

All questions carry equal marks

Assume any data wherever necessary

---

1.a)
How the bearing capacity of footing on a layered cohesive coil is determined.

   b)
Size of an isolated footing is to be limited to 2.0 meters square. Calculate the depth at which the footing should be placed to take a load of 200 tones, with a factor of safety 3. The soil is having an angle of internal friction (=300. (Nq = 22 and Nq= 20) unit weight of soil 2.0gm/cc.

2.a)
Discuss the various methods of determination of allowable soil pressure. What are their limitations?

b) In order to find out bearing capacity of a granular soil stratum for a column footing    a plate load test was conducted with 30cm square plate at a depth of 1 m below ground level and following observations were noted.

	Load in tonnes
	0.50
	0.68
	0.90
	1.30
	1.80
	2.70

	Max. Settlement in mm
	2.00
	3.20
	4.20
	6.50
	11.00
	21.70



Plot the result and find out the safe bearing capacity of the stratum taking a factor of safety 2.

3.a)
What are different types of raft foundation? Discuss the procedure for the design of a raff foundation.

   b)
Design a trapezoidal combined footing for two columns (30cm ( 30cm) carrying column loads of 1.5 MN and 1.0 MN, if the spacing between the two columns is 4m. Take allowable soil pressure as 200 kN/m2 and the length of footing as 5m.

4.a)
Discuss the uses of penetration tests for the estimation of load carrying capacity of piles.

   b)
A group of nine piles, 8 m long, is used as the foundation for a column. The piles are 30 cm diameter with center to center spacing at 90 cm. The subsoil consists of clay with unconfined compressive strength of 200 kN/m2. Estimate the safe load (F.S = 3.0)
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5.a)
Briefly explain how the load carrying capacity of a pile is determined using pile load test.

b) Derive an expression for active pressure when the ground surface is inclined.

6.a)
How a slope is analyzed using Swedish circle method? Derive an expression for the factor of safety.

b) Calculate the safe height for an embankment rising 700 to the horizontal and to be made with a clayey soil having unit weight of 2.0 gm/cc, ( = 150 and a cohesion of 2.0 t/m2. Factor of safety = 2.5. Value of stability number = 0.14.

7.a)
What do you understand by grip length? What is its importance in well foundations?

   b)
Discuss IRC method for the design of well foundation.

8.
Write short notes on the following.

a) Negative skin friction

b) Causes and remedies for tilts and shifts.

c) Factors affecting location of foundation.
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1.a)
What are the assumptions made in the derivations of Terzaghi’s bearing capacity theory. Discuss the steps involved in the derivation.

  b)
An excavation 3m wide is to be made to depth of 6m in soft clay (Cu = 15 kN/m2;  ( = 20 kN/m3). The ground surrounding the excavation carries a surcharge of 10 kN/m2. Determine the factor of safety. Use Terzaghi’s equations.

2.a)
What are the limitations of plate load test and discuss.

   b)
Write a note on problems encountered in the black cotton soils. What are the remedies?

3.a)
Where do you provide a combined footing? Discuss the procedure for the design of combined footings.

   b)
Determine the allowable soil pressure for a raft (10m ( 20m) if the blow count (N) over 20m depth is 25. Use IS code method.

4.a)
Describe various types of pile foundations.

   b)
The pile load test on a 40cm diameter concrete pile in a deposit of sand indicates a settlement of 5mm under a load of 500 kN. Estimate the settlement of a 4(4 pile group. The piles are driven at a spacing of 100 cm. The total load on the group is 8000 kN.

5.a)
What are the assumptions of Rankine’s theory? Derive the expression for active pressure.

   b)
A retaining wall slopes away from the filling at an angle of 750 to the horizontal. The angle of surcharge is 60, the angle of internal friction is 300 and the angle of wall friction is 220. The wall is 7.0m in vertical height and the filling weight is 1.9 gm/cc. Find the value of maximum active earth pressure.

6.a)
What are different types of slope failures? Discuss.

  b)
Eight meters high embankment has a slope of 1:2. Find out factor of safety of the embankment along a slip circle through the toe of the embankment a central angle of 1200 with radius of 16 meters. Properties of soil which have been used for construction of the embankment. Unit weight = 2 gm/cc, ( = 50 and cohesion = 3.0 t/m2.
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7.a)
What are the various components of a well foundation? What are their uses?
b) Discuss the causes and remedies for tilts and shifts.

8.
Write short notes on the following.

  i)        Design considerations of shallow foundations.

ii) General shear failure and local shear failure

iii) IRC recommendations for the design of well foundations. 

^^^

Code No.: 320106

III B.Tech II-Semester Examinations April 2003

foundation engineering

(Civil Engineering)

    Time: 3 Hours  






Max. Marks: 80 

Answer any five questions 

All questions carry equal marks

Assume any data wherever necessary

---

1.a)
Discuss the effect of water table on bearing capacity of soil.

   b)
A load test was made with a 40cm square plate at a depth of one meter below the ground level in soil with ( = 0. The water table was located at a depth 5 meters below the ground level. Failure occurred at a load of 5000 Kg. What would be the ultimate bearing capacity per unit area for a 1.6 meters wide continuous footing with its base located at the same depth in the same soil? Unit weight of soil was 2.1 gm/cc above water table for ( = 0, Nc = 5.7, Nq = 1 and Nr = 0.

2.a)
How the bearing capacity is obtained from plate load test?

b) Explain clearly how the expansive soils are identified as per I.S. code of practice.

3.a)
Explain the procedure for the design of a strip footing and spread footing.

   b)
Determine the allowable soil pressure for a raft (10m ( 10m) if the depth is 5m and the undrained cohesions is 50 kN/m2. Take the factor of safety as 2.5.

4.a)
How would you estimate group capacity of piles in sand and clay?

   b)
A multistoried building is to be supported on a raft foundation. The total building load, including weight of the foundation, is to be 700 tonnes. The weight of the clay on which the foundation will be placed is 2.0 gm/cc and unconfined compressive strength 1.9 Kg/cm2. If the raft is to be placed at 2.0 m below ground level, find out the size of the raft, if factor of safety is equal to 3.0.

5.a)
Describe Rehban’s construction. What is its use?

   b)
A cohesionless backfill with a horizontal surface weighs 2.0 gm/cc and is retained by a wall of 7.0 m height having a vertical smooth back surface. The internal angle of friction for the backfill is 300 and its top surface is covered with a stacked wood which exists a pressure of 3.0 Kg/cm2. Determine the total active pressure on the wall and position of center of pressure.

6.a)
Discuss the method for checking the stability of an infinite slope in a cohesive soil. What is critical height?
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   b)
A vertical cut is to be made in a clayey soil for which test gave c = 35 KN/m2, density=16 KN/m3 and ( = 0. Find the maximum height for which the cut may be temporarily unsupported. Stability number is equal to 0.261.

7.a)
Discuss the situation when the well foundation is mere suitable than the other types of foundations.

b) Discuss the IRC method for the design of well foundations.

8.
Write short notes on the following

a) Limitations of plate load test.

b) Problems in well sinking and remedial measures.

c) Choice of type of foundations.

^^^

Code No.: 320106

III B.Tech II-Semester Examinations April 2003

foundation engineering

(Civil Engineering)

    Time: 3 Hours  






Max. Marks: 80 

Answer any five questions 

All questions carry equal marks

Assume any data wherever necessary

---

1.a)
Differentiate between general shear failure and local shear failure. How the ultimate bearing capacity of local shear is determined.

   b)
A strip footing is required to carry a net load of 1200 kN at a depth of 1m. Taking a factor of safety of 3, determine the width of the footing. Take ( = 300, ( = 20 kN/m3, c = 20 kN/m2. Use Terzagi’s theory. Assume general shear failure (Nc = 37, Nq = 22, Nr = 20)

2.a)
Describe plate load test with the help of neat sketch.

b) Explain the salient features in the design of foundations on expansive soil.

3.a)
Describe the procedure for the design of strap footing?

   b)
Design a rectangular combined footing to support two adjacent columns (size 40cm ( 40cm) at a distance of 5m and carrying loads of 4 MN and 5 MN. The allowable soil pressure is 400 kN/m2.

4.a)
Discuss various dynamic formulae. What are their limitations?

  b)
A circular concrete pile of 50 cm diameter is to carry a load of 170 tonnes. The stratum in which the pile will be founded is stiff and has got unconfined compression strength of 1.8 Kg/cm2. Neglecting the self weight of the pile and assuming that the whole load is transferred through skin friction, calculate the required length of the pile, if the factor of safety is to be 2.5.

5.a)
Discuss Culmann’s method for the determination of active earth pressure.

   b)
A retaining wall is 8 m high, with its backface smooth and vertical. It retains sand with its surface horizontal. Using Rankine’s theory, determine the active earth pressure at the base when the backfill is a)dry b)saturated c)submerged. Take bulk density = 18 kN/m3 and ( = 250, saturated density = 21 kN/m3.
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6.a)
What is a stability number? What is its utility in the analysis of slopes?

   b)
An embankment 10 m high is inclined at 350 to the horizontal. A stability analysis by the method of slices gave the following forces: (N = 900 KN, (T = 420 KN, (V = 200 kN. If the length of failure is 25.0m, find the factor of safety. The soil has c = 30 kN/m2 and ( = 150.

7.a) 
Discuss the various forces acting on a well foundation.

b) Describe various methods for the design of well foundation. What are their relative methods?
8.
Write short notes on the following

a) Settlements from pile load tests.

b) Identification of black cotton soils.

c) Problems in well sinking
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