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14.533  ADVANCED FOUNDATION ENGINEERING 

HOMEWORK #1 
(Lectures 1&2, due 9/22/2010) 

Introduction, Classification, Subsurface Investigation 
 
A. As a preparation for the guest lecture on 9/15/2010, review Chapters 2 and 3 in 

Textbook (Bowles).  Following the lecture, submit a lecture summary (1-2 pages). 
B. Review the following:  (1) “Geological Background and Engineering Parameters of 

Boston Blue Clay” by Peter Connors, (2) “Art and Science in Subsurface 
Engineering” by Ralph B. Peck, and (3) “Geotechnical Characteristics of the Boston 
Area” by Edmund G. Johnson (all provided as a handout). 

 
C. Submit the solutions for the questions below in two weeks. 

1. Design a Subsurface Investigation Plan (layout of borings, holes type, depth & 
sampling) for the attached bridge site, where an existing soil map showed a large 
river delta and additionally wet swamps at the east approach. 

 
2. Given the attached 4 boring logs, plot their location on the plan (station & offset) 

and draw a soil profile, indicating the soil/rock type, blow counts, and water 
content. 

 
3. Based on the bridge and subsurface profiles, what type of in-situ and laboratory 

tests would you request for; (i) stability/strength analysis, and (ii) settlement 
calculations. 

 
4. Use boring log BAF-4 to calculate and draw the effective stress diagram p0 

(pressure vs. depth).  For this you have to estimate the unit weight values of the 
soils. 

 
5. Attached find the profiles of p0 and pc.  Calculate the Over-Consolidation Ratio 

(OCR), discuss and explain its trend. 
 

6. Given are the strength values (UU, CU, Vane) for samples from Boring BAF-4.  
Plot the strength values vs. depth, discuss the reason for the difference, and 
select one design value for the clayey layer. 

 
 



 


















