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49 1 Overview (20 AZUWW)
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1.3 waa3UenTMUANA19UD Poorly-graded soil, well-graded soil, ag gab-graded soil Ty

LY

1infny7 sketch grain size distribution curves 1sgnay

1.4 sauielassadeveasfuviled nazaeiuena tnfivi Idaumileadiaumiien
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1.5 3383u1ena lnn13iAa Quick condition #38 Boiling vaansw

1.6 TumsuadauuunAsgIu Standard Proctor fing Isifununasg uaz dAnuaadedils
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18 2 Phase Diagram (10 AZHUW)

A soil has specific gravity = 2.67, bulk unit weight = 17.96 kN/m’, and natural water content
= 10.8%. Sketch a phase diagram and caiculate dry unit weight, void ratio, porosity, and degree of

saturation. Also determine weight of water to saturate the soil and its saturated unit weight.
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{0 3 Soil classification (15 AZLWY)
Properties of soil A, B, and C are shown in Table below.
a} Classify soil A, B, and C according to USCS.
b} Determine gravel fraction, sand fraction, cearse fraction, and fine fraction of soil B.

c) Classify soil C according to AASHTO

Properties of soil A, B, and C

Sieve No. Percent Finer

Soil A Soil B Soil C
4 94 90 99
10 86 85 95
20 73 80 N
40 55 74 87
100 25 65 85
200 16 60 76
LL (%) 24 41 80
Pl (%) 12 12 32

Page 6 of 13



{0 4 Compaction (25 AELUY)
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1i Natural water content = 16.8%, void ratio = 0.62, uag Specific gravity = 2.7 autigmiwnduiuaz
¥

URSATUE Optimum water content = 18.2% uag Dry density = 1,850 kg/m’ TasAuiindsundall
USuasviny 48,000 m® s9m
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Hint: 1¥tindnuiAaTumeuess Mass (kg) Waz density (kg/m’)
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{8 5 Seepage (20 pzuUY)

Flow net showing the seepage under a dam is illustrated in Figure below. The hydraulic

conductivity (k) of the soil underneath the dam is 1.0x10° m/s and its saturated unit weight is 20

KN/m®. Determine

a)
b)
c)
d)

e)

Volume of seepage (Q) within 1 day (answer in m*/m)
Head at Point A and B

Hydraulic gradient at point B

Exit gradient where water exits

Uplift force underneath the dam

15m

[ ]e»

T T T T L/ P T

Imparvious”
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40 6 Effective Stress (15 Azuuw)

Three layers of soils as shown in Figure below consist of dry sand (Layer 1), Sand (Layer 2)
and clay {Layer 3). Properties of the soils are shown in Table below. Determine and sketch sketch
stress profiles

a) total stress, pore water pressure, and effective stress at point A, B, C, and D when the

groundwater table at point B

b) repeat problem a) but the water level is 2 meters above point A

Detail of soil layer

1 2 3

Hi=3m Ho=5m H3;=2m

v¢ = 15 kN/m® Ysat = 16 KN/m® | vo = 18 KN/m®

A
X J

—

H;, . Layer |

_‘J['_ : - Groundwater table
H, » Layer IT

H; 3 ' Layer [lf

j—

£l Dry sand Sand
Figure 9.19

Clay Bl Rock
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