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Part i1 1 open book (total 50 points)

Problem 1 (10 points) A series of Standard Proctor compaction tests was perfo
specific gravity of 2.68 with the following results:

med on a soil with a

Water contents Moisture density

(%) (Ibs/ft3)
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Determine: 1) maximum dry density; 2) optimum moisture content; 3) the dry d
compaction for 95% relative compaction; 4) the range of field compaction m
compaction; and 5) To bring the water content from the field water content of 8
to the minimum water content required for field compaction, how many |
How was the relative compaction of 95% selected?

Problem 2 Building Foundations (10 points):

I (5 points) A 40-story high hotel building is schedul
building of this height is considered critically impa
and saturated unit weight is 135 pef and the water
surface. The field exploration :
count as shown in Problem 14.31. At.




P A
I Madt

R

erm Examination for CE4738-3, continued) Page 2 of 2

ro b 2 ’ g .

#r \i:l.r'll:‘ \‘ ‘(1..(:' ,‘:2?:::“:,.“.“, ludjacc?t 3 ‘x73‘ square columps of an industrial bui!ding were each to carry
snath afths uh\’ £ L:i' ummn Carries .700 kips and the interior coh.lmn 350 kips. The undrained shear

o e, ey f"_‘". aton SOI‘L Cuy,1s 3090psf. The water table is very deep and not of concern

wid the unit weight of soil is 130 pef. The bearing capacity factors, Ne = 5.14, Ng = 1 and N¢= 0. The

ngdity index is 20. If a factor of safety of 3 is used, and the column center-to-center distance is 20 feet,

nd the distance between the center to exterior edge of the exterior column is not to exceed 4 feet. 1) if

square footings are used, find their dimensions. Any comments? 2) if the compression index, Ce,

evaluated from consolidation tests equals 0.23, the swell (or rebound) index 0.08 and the clay is heavily

overconsolidated, evaluate the footing settlements at design loads, 3) ifa trapezoidal footing is used

instead. and the total footing length is not to exceed 25 feet, determine its dimensions, 4) draw shear and

moment diagrams, 5) determine the design shear force and design moment, 6) determine percent steel
requirement, if the Grade 60 steel bars are used.

Problem 4 (10 points) Earthquake-induced soil liquefaction assessment (10 point) Subsurface
exploration program at a site in Oakland, California gives the following Standard Penetration blow
counts in clean sand with less than 10 percent fines: at 2-ft depth, N is 12; at 6-ft, N is 14; at 10-ft depth,
N is 12: at 14-ft depth, N is 9; at 19-ft depth, N is 15; and at 25-ft depth, N is 17. The above clean sand
is underlain by a heavily overconsolidated clayey shale with blow count higher than 50. The water table
is at 10-ft depth, the sand density above water table is 115 pef and the saturated sand density is 120 pef.
1) perform the field blow count correction; 2) find average blow counts at different depths; 3) seismic
probability map indicates the peak ground acceleration of 0.35 g for a magnitude 7.5 earthquake. Use
Fq. 14.26 and Figures 14.23 and 14.24(a), determine if the site would suffer the earthquake-induced

liquefaction, 4) what could happen to a building if it is founded on shallow foundations at 6-ft depth? 5)
how can the situation be remedied?




