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GEOTECHNICAL ENGINEERING AND GTG3A11 (SSA EXAM) oy I

INSTRUCTIONS TO CANDIDATES:

PLEASE ANSWER ALL THE QUESTIONS.
PLEASE NUMBER ALL QUESTIONS EXACTLY AS QUESTION PAPER.

QUESTION 1 (20 MARKS)

1.1) Figure 1 show a foundation with an inner diameter of 1.5m and an outer diameter of 4m,
if the contact pressure is 100kPa, compute the vertical induced stress at point A, 5m into the

ground. (13)

1.5m

O

Figure 1: Foundation geometry (plan view)

1.2). Discuss the differences in computing the induced stresses using equations and charts -
highlighting associated difficulties and/or limitations of the methods. (7

QUESTION 2 (20 MARKS)

2.1) Some Geotechnical Engineering textbooks indicate that for settlement analysis it is
conservative to consider a partially saturated sand layer as fully saturated and normally
consolidated, as it tends to simulate a worst case scenario. Do you agree that an
overconsolidated case 2 is even more conservative? (7)

2.2) A 1.00m’ element of soil is located below the groundwater table. When a new
compressive load was applied, the element consolidated, producing a vertical strain, €, =
8.5%. Assume the horizontal strain was zero and compute the volume of water squeezed out
of the soil during consolidation.

(13)
QUESTION 3 (20 MARKS)

3.1) a) Discuss the graphical determination of preconsolidation stress, and highlight
related challenges in its determination

)

3.2). A 4.0m thick fill is to be made of a soil with a Proctor maximum dry unit weight of
19.:4kN/m? and optimum moisture content of 13%. This fill will be compacted to an average
relative compaction of 92%. The overlying soils profile are shown in figure 2. Determine the
ultimate settlement due to the weight of fill.

(15)

€7 -
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SM kN/m?

\"4 . v 2 m 14.0
o Dr=45% T
2 m 17.5 kN/m?3
5 m 135 kN/m?
Cc 0.59
or 0.19
eo 1.90
0% 75.0 kPa

Figure 2: Soil profile

QUESTION 4 (20 MARKS)

4.1)  Discuss the method of determining cv of a soil, and highlight some of the difficulties
associated in its estimation. (5)
4.2) Discuss the soil mechanics applications of tyg

4.3)  Table 1 shows results of a consolidation test on a normally consolidated undisturbed
MH soil with a liquid limit of 65. The sample was 62mm in diameter 25mm tall and tested
under a double drainage condition. Compute cv using the square root of time method (15)

Table 1: Consolidation data

Time since Loading Dial Reading
(HH:MM:SS) (mm)
00:01:01 7.21
00:03:16 7.74
00:08:35 8.40
00:16:39 9.01
00:30:15 9.60
00:59:17 10:11
01:54:29 10:35
04:02:30 10:45
08:20:00 10:52
QUESTION S (20 MARKS)

5.1)  Discuss the limitations and merits of the direct shear test (10)

5.2) A certain soil has ¢’ = 12kPa and ¢ = 32° The major and minor total principal
stresses at a point in this soil are 348 and 160 kPa, respectively, and the pore water pressure

4/...
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at this point is 96 kPa. Draw the Mohr circle and failure envelope and determine whether
shear failure will occur at this point in the soil. If so, determine the angle between the failure
plane and the plane on which the major principal stress acts.

YOU MAY USE ANY OF THE FOLLOWING EQUATIONS AND

TABLES
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Ae, = (A" + B') (10.26)

where A" and B' are functions of /R and r/R. (See Tables 10.6 and 10.7)
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T’ Figure 10.19 Vertical stress at any point
3% below a wniformly foaded circular area
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Tabie 10.6 (cominued)
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Tab ke 10 7 {continued)

3 4 & (4 7 8 10 12 14
L4} G 0 ] 0 0 0 H &
Qo0 O 0008 000047
Gonst2 gels i8S 00083 GiNnCa QRS Q00530
MY ] (00245
40085 1 RERE IR F 0oy ~Q001 1% G2 G 000G O 00 4 020
anils O 00608 oty Q00 G030 3% O 0002 QR FEE L § ] UES I E
O 00955 (00632 0o0378 Q36 G001 56 G oG
QR ) O SeeA) ] o0en! 000285 MY RURE A8 Bl Qe s 0000 00002
RERe s B ~ G410 000371 GIs amnoz 400148 RUke s 1% ] KO -DO003
(1 es] 006330 foaem - OIS0 O] Gimise RERE } 4PN 00655 0.000%
Go1112 comsy 00607 34 a2 ap s Q00151 RERE ¢ 2] LEE 1 O 0 D008
G0151s 0 s 00158 ~ Q09 O DO Ga0m RURE £ e s 0 000%)
aorse Qoas0 000371 onn2 GEDI3 REE LSS R O 0D 000061 020089
0] 38 O008e7 1) a5, O s anolto OO Gy LERE ) % o 0 D08
G010 Gonss? f.00%47 oI Onoigs (a3 RER® | ¢ 1] (.00 e
Ledn Lei™ ] LB g ] DSy SO {HIXIZ36 G041 PORE L EER] LRk ¢ i) 00002
pikry S HY O s Hoen O NIt8s GES GORYTE (3 EANA 000068 2 000032
CEITES 00063 00051 O K382 TRy oM™

B e




