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SOIL MECHANICS 2A (CEGA211)

QUESTION 1

Describe two (2) problem soils

[6]

QUESTION 2

The dry density of the soil can be expressed in terms of its particle relative density, void ratio and
density of water. Working from basic definitions, derive an equation to illustrate this relationship.

(18)

Give an equation indicating the relationship between dry density, bulk density and water content.
(1)
[19]

QUESTION 3

A sample of saturated clay has a mass of 1524 g and a dry mass of 1052 g. The specific gravity of the
solid particles is 2,7. Determine the water content, void ratio, porosity and saturated unit weight.

What would be the water content of this soil if the degree of saturation was 90% at the same void
ratio.

[13]

QUESTION 4

The particle size distribution of a soil shows 20% gravel, 40% sand and 10% silt. Using the Figure in
Annexure A, determine the textural classification of this soil.

[7]

QUESTION 5

The results of particle size analyses of the soil are shown in a table below. Using the chart in
Annexure B, classify this soil according to the Unified Soil Classification System (USCS).

Sieve Size (mm) Percentage Passing
Do = 0,06 mm 4,75 25
D3y =5,0 mm 2,0 19
D60= 19,0 mm 0.075 13
Liquid Limit = 25
Plastic Limit =12

(5]
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SOIL MECHANICS 2A (CEGA211)

QUESTION 6

The following were obtained from a standard compaction test on a soil to establish its maximum dry

density and optimum moisture content:

Sample 1 | Sample2 | Sample3 | Sample 3 | Sample 4
Mass (g) 2010 2092 2114 2100 2055
Water Content (%) 12.8 14,5 15,6 16,8 19,2

The volume of the mould is 1000 cm® and the value of G, is 2,67.

6.1 Determine the maximum dry density (in kg/m®) and optimum moisture content by
plotting the moisture-density curve on the graph paper provided. (7
6.2 Calculate the air voids content at the maximum dry density and
optimum meisture content. (3)
[10]
QUESTION 7
7.1 Name two (2) testing methods commonly used in the field in order to assess the
compacted layer’s compliance with the project specification, (2)
7.2 List four (4) methods by which energy or compactive effort may be applied to a
soil layer. €))
7.3 List four (4) advantages of the Dynamic Cone Penetration (DCP) test apparatus. (4)
(10]

TOTAL: 70




ANNEXURE A

TEXTURAL CLASSIFICATION

(Applies to soil passing the 2 mm sieve)
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ANNEXURE B

001

Tm ywy pinbi

0B [174 09 0s or
[
70 pue TN
7 /
HW pPUe HO e
\\
e )
2 i
# P
/%o
Q) \a.;j
/n
f e
@
/
/
’,
\\
HO |/,
7
’

7

|

rd
/%= 8uy puy-1addn

_

|

oz

0E

or

05

09

1 xapu| Ayanseld

KRy 13130 pus 393,

Wil
tuw
iy

Ll u._..:.u.-a

C&ypEneed y3n oy 1o .m..
wnipam jo sAepd ajuwdig hm ta a
ez 5
3K 19 *Kppewid - == 5
Y3y jo nfejo djuwdiou] m.”. M
v s
2m
S3|18 2)3wwa ‘uyjon Ly .M.M 55
10 Kpurs suy snosomwoimp 1] H m
10 #NO3WIIW *sq|is djumBaouy JE
25
7 X3
Ayaeejd mo| jo nhepa Ly 10 -
sjuedio puw amwiig gz
Aw|2 uway 'sfwya = 5
3 i 1 1 = 5
veogmfn jrap Sopnio fm ek Kpuse ‘sheps 10 g B
"IFRD BU|IFPIO—%T] 03 § i EF
: ey A1aama3d ‘Lpneed wnppaw & z
35 18G '00 "RO—%z1 W M0l 07 mo] Jo Au|2 ojuwdiout 55 .
*dS "MB ‘4D 'MD—%g veyy s ' da 2
MMO|0] B PAPITER]S BN BljO8 Py =3
Paueid-2v1w02 (3210 DABIE 00 Lyepiee]d a3 s MM R
nui)) aajjndie uopawy) rauy 5118 Aakw2 10 'epurs i o
Jo va3muasiad uo 3mpuaday Iuy Az24w)a 30 Kype an ﬂ
"BAIN 22)s-ujval woa) jeansd ‘anoy yoox ‘epuwe ouy 2
pux puws jo seBvqurarad supuraia(] i A33a puw syjte djuvdiou] - W\
rjoquife L<*Iym . W
1=np jo een Bu)| y RAOqQE 12ANIXNL os 3 ¥ W )
Bupinbay sarwy | Bqaany £op>-puws ‘spuss L2401 5% = H
aujja2pion paw - wm Eg
L>"1= s ¥ > 30 . =52 |5k
0T pIITEyY Uy au|] ¥y mojag TaIN)X|uE ns m 3 |lgx ...
Anmopd sy mwy Jasaeany Ne-purs ‘spuwwy N5 * oA = m P 3
=232 | 1
. Ins o2 ~
ME 401 Ruawonmbaz EIUY OU IO I ‘spuve .r._.! [ T
uoljupwsd |jw Jujpaaw JoN | £)2a033 ‘spuve papwad Loog 48 =0 Smm w.
228 g3
aea fixk o &
> *ax Mg > 1~70 sauY ou J0 3Ny ‘Spuwe 98 |55 25
9<agrg-"y oAl ‘spuws papeEad-ap MmSs 2 w. 22 By
33
L< 1 mpm - 9 t5
FloquAs »u)| ¥ vaoqe =Ramxju Auio oo | 5% F) =
1enp jo 3En ] Baaqaany -pues-jeavsd ‘saanad Lake|n E3% M 2 m W
Bupnbas saved o i .m w 5"
aujprapaog a1u ¥> a0 mE5 | 8F Z
> > s Uil ¥ mopReq 2Ny Ul f1e wWo |'273 |5 W 5
Pulp ¥ Paoqy iy Aeqamy -puns-jaaval ‘sjaamd L1115 S EQ | Z
ze % |
83Uy ou 30 W) rﬂu 2 g
MD Joj muauannbay - ‘sa1mxpw puve-jaaval 40 n.c.. 4 ~
uonepead v Jupeaus JoN ‘sjaAwad papeaB Appooy ..ﬂ...m wm W m.v
>C o -
T EE
E>"Ox"a™a>1=") ou 10 P 'SAANYX|W puve M0 (u e 15 4
P< MA@ =" | -{oAuS ‘ajoawaB popusB.iam Lt '3
s|iot paujuid-asivos [ACLURLECF 4 foquide Tuo|sIAlp
28] ¥)I3}]33 Uoj eIY[NEY|Y dnoan Jofwpy

wa1sAs UOTIEOIITESRTD pPaTITun




