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CHARACTERISTICS OF SUBGRADE SOIL AND
BASE MATERIALS AVAILABLE IN EGYPT DELTA.

BY

Dr. Eng. M,El-Shabrawy

Lecturer in Highway and Traffic Engineering, Faculty of
Engineering, Mansourah University.

The paper presents the results of a study performed
to determine the main characteristics of the subgrade soil
and base materials avaliable in the middle region of the
delta area of Egypt. Three governorates are considered
for the study they are Sharkia, Dakhlia and Suez, All
samples are taken out from existing or under construction
regional roads for subgrade soil and from materlals deli-
vered by contractors brought from Sharkia and Suez desert
for base materials.

A previous study (1) was carried recently to deter-
mine the characteristics of subgrade soil in lower Egypt
in which samples were taken mainly from major roads. In
this study samples were taken from what are called "Reg-
ional Roads”™ which are local roads in governorates subsi-
dized and supervised by the governorate authorities other
than the ministry of transport. Moreover samples in this
study include base materials as gravel mix which is avali-
able in Sharkia and Suez desert, calcium crushed stone and
bazalt crushed stone which are avaliable in Suez desert
and always brought up to roads by contractors. The paper
intersted in determining the main characteristics of each
type and in obtaining some average values to help the
highwaymen for a good supervision and constructing better
roads.

1- The Aim of the Study:

This study aims to study the behaviour of the avali-
able subgrade soil and base materials used in road con-
struction in the delta area. It is hoped to define some
measures in which the workers in the highway field can use
to perform some quality control when choosing materials
and to help the decision makers during the road constru-
ction. Surely, measures presented here are not an end in
themselves but they are good rough values asccelerating the
quality control process.

This paper is intersted in:

a) For subgrade soil:

l. determining an average value for subgrade soil grain
size distribution using AASH soil classification.

e
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2,
3.
4.

b) Fo

suggesting an approximate range for liquid limit

and plasticity index for the local soil.

determining average values for the maximum dry dens-
ity and optimum moisture content for the local soil.
determining an average value for the maximum Ssoil
strength.

r base and subbase materials:

1.

2.

2~ Sa

determining an average grain size distribution for

the avaliable base materials. Materials are:

- grevel mix from Sharkia desert at Belbies and
El-Asher of Ramadan.

- calcium crushed stone from Sharkia and Suez desert

- bazalt crushed stone from Suez desert,

determining average values for the above materials
regresenting:

- los Anglos abbrasion.

- degree of absorbtion.

- maximum dry density and optimum moisture content.

mpling:

The following samples are taken ocut from places shown

on the attached map.

- ten subgrade samples numbered from 1 to 10.

~ five gravel mix samples numbered from 11 to 15.

- flve calcium crushed stone samples numbered from
16 to 20.

- two bezalt crushed stone samples numbered from 21
to 22,

3- Testing Program:

A complete laboratory program was performed on the

considered samples as:

a)

b)

for subgrade soil:

- Sieve analysis,

- Atterberge limits.

- Standard proctor compaction test.
- CBR test,

for base materials:

~ Sleve analysis, :

Atterberge limits (liquid limit and plastic limit).
- Los Anglos abbrasion test.

Determining dearee of absorbtion.

Standard proctor test.
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4- Results of Tests:

a) For subgrade soils;

1. Sieve analysis;:

Since soil classification provides the engineer
with a good tool for predicting the behaviour of the sub-
grade soil performance and it depends upon some few and
simple procedures, so it is the first test to be applied
on soil samples. Results are grouped into three groups as:

~ Group 1. Excllent to good (Al, A2 and A3),
all the samples taken out from Sharkis region were
found to be A2 or A3,

- Group 2, Fair (A4 and AS5).
no sample was found to lie in this group.

- Group 3. Poor (A6 and A7).
all the samples taken out from Dakhlia region were
found to lie in this group.

2. So0il consistency:

Values of liquid limit and plastic limit are
determined for all samples. Table 2 shows values of
liquid limit and plasticity index and it can be seen that:

- The range of the liquid limit is quite wide, It
reaches 49.2 in Sharkia area and 41 in BDakhlia area.

- The range of plasticity index reaches 32,5 in
Sharkia area and 18.0 in Dakhlia.

The obtained results are Justified since soil in
Sharkia area is mostly A2-6 and A2~7 while in Dakhlia it
is A6 and A7 and these soils having great percentages of
fines passing sieve 200 and i1t has been proved ( ) that
the higher the percent assing sieve 200, the wider the
range of the probable pgasticity index values.

3. Soil strength:

The design of pavement thickness is based mainly
on the subgrade strength. The california Bearing Ratio
(CBR) test is the most used method and the most acceptable
and applicable test in determining the soil strength and
hence the thickness of pavement lavers.

A relation between the CBR value and the soil clas-
sification in lower EgyEt area has been produced (1) in
a graphical form using both the AASHTo and FAA classifi-
cation.
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Since the strength of the soil depends, beside other
factors upon the liquid and plastic limits, so average
values for CBR have been suggested for each class of plas-
ticity index. Approximate average values of CBR have been
obtained for each class of aveliable soils in the eastern
part of the delta. Results are shown in Figs. (2 and 3),

It is clear from figures that the range of probable
CBR values is quite wide and accurate tests are essential,

b) Base Materials:

1. Sieve analysis:

Fiﬁure (5) shows the ﬁradation of the gravel mix
samples. The range 1s quite short and it seems to be finer
than the AASHTo specifications and needs an improvement in
the form of mixing it with Coarser material, Moreover it
is not recommended to use the gravel mix in the Sharkia

and Suez desert in base courses but it can be used for
subbase courses due to its gradation and the expected
maximum dry density and the probable volume changes.

The range of sieve gradation of calcium crushed stone
is quite wide since it depends upon the size of sieves of
different crushers used and it is difficult to obtain an
average gradation to represent all samples. In genersl
most of the calcium crushed stone is acceptable from the
gradation point of view.

For bazalt crushed stone sieve analysis shows that
the two samples considered in this study are coarser than
the specifications and hence bazalt crushed stone needs a
great effort in working to obtain good results. Sieve
analysis of the two samples is shown in Fig.(7).

2. Los Anglos Abbrasion Values and Absorbtion:

The specifications define the allowable los anglos
factor of the base material to be less than or equal to 40%.
All considered samples have given a lower value than the
standard which means that all calcium and bazalt crushed
stones are acceptable. The range of los anglos factor is
13.1. '

All samples have given a degree of absorbtion less
than 10% which is defined by specifications. It means that
all crushed stone samples are acceptable from the absorbt-
ion point of view. The range of degree of absorbtion is
3.89.
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3., Maximum Dry Density and Optimum Moisture Content:

The maximum dry density and the corresponding opti-
mum moisture content for the tested samples can be averaged
as:

Max. dry density o.m.C,
3
t/m %
Gravel miXx. 2.19 6.9
Calcium crushed stone 2.01 12.0
Bazalt crushed stone 1.95 5.8

It is noted that the range of both the maximum dry
density and the optimum moisture content are quite short
and hence the average values are good approximations.

5~ Conclusions and Recommendations:

This work aimed to more understanding of the basic
fundemental properties of the local subgrade soll and base
materiasls avaliable in the eastern part of the Egyptian
delta (Sharkie, Dakhlia and Suez governorates).

Before listing the set of conclusions obtained and recom-
mendations it should be recognized that the shown figures
and interrelationships are merely approximate but they are
good enocugh for estimating soil and material properties and
in expecting their behaviour in working. Also the results
of this study may be valuable for comparison and material
choice purposes. The study showed that:

1. Most of the soil avaliable in Sharkia area is AZ2-6 and
A2-7 except in very few places it may be A3 especially
at Sharkia borders with Suez and Ismalia.

2. Most of the soil avaliable in Dakhlia area is A6 and A7
where A2-6 was found in the agricultural area of Gamasa.

3, The range of liquid limit and plasticity index of the
avaliable soils are wide for the same class of soil
which means simply that a good dealy and suitable equi-
pments are required for good results.

4., The maximum dry density for soils are ranged as:

Soil class Max.g'd o.m.c.
From To From To
A3 2.18 1.97 12.0 12.0

5. The strength of the subgrade soil has a great wide in
which tests are necessary for each tzpa and in each site
and no average value of soll strength can be obtained.
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6. The gradation of the avaliable gravel mix is not satis-
factory and a great care must be paid in using gravel
mix in base courses but it can be used for subbase pur-
poses, due to gradation and strength.

7. The calcium crushed stone can be used for base courses
due to satisfactory gradation and los anglos value but a
care must be pald to the degree of absorbtion.

8. Bazalt crushed stone can be used for base courses due to
its satisfaction of los Anglos values and absorbtion but
care must be given to the gradation for easy working.

Finally, the figures and results obtained in this study
are of great importance and value to the highway people in
both the design and construction stages but tests should be
applied for individual cases as possible.

6~ ACKNOWLEDGEMENT &

The author wishes to express his thanks and gratitude
to the staff of Sharkia road laboratory specially Miss
vivean and also to the engineers of Sharkia and Dakhlia
govenorates specilally Eng. Shetwi of Mansourah University,

REFERENCES 3

1. Gadallah, A.A, (1984). "Subgrade soil characteristics
in Lower Egypt Region", Arab Roads, Cairo.
3rd edition for 1984, pp. 24-36.

2. Shawki, A.M, (1982)., *A Research on soil stabilization™
lst Report by Scientific Research and
echnology on soil stabilization, period
23/9/1981 to 30/6/1082.

3. Osman, A, (1983). *“Highway Engineering™ Part 2, Cairo.

4. El~Shabrawy, M, (1985)}. *“Lecturer notes on Hioghway
Engineering®, El-Mansourah.



l

dli

C. 130 M.El. Shabrawy

o . s, i T\
‘(.i_‘l@_;-t” d,%JLu {. ..."')?Q‘ quP
'6) “Paxhliv

1S

CJI‘,\@‘”J‘;}:&u-n &.&.—Jui.ﬁ_‘}-ﬂ} . —
Gy d . a2

= -h , - .
° - - 7" Oy et | 2.3
j’:’\m el \‘\ 7 Epine b, - ‘%—%"m}":_' ‘

g (1) site Lo carions |

(1) Belbig (2) Abu-Hammad (3)El-lessgenian
€4)E1—Zagazig (5) Paqous (6)Abu-Kabir
E?)El—Sinbliwemo\ (8) Berken (9)Gemass
(10)Dekerns (11)Abu-Hammaq (12)E1—Hesaine%a
(13)Faqous (14 YAbu-Kabir (15)Belbig
(16 )Hehia (17)Diarvy egen (18)Minea-ELikamh
(19)E1-Sinblwean (20)Gamasa (21),(22)Abu~Hamad
Note:
Locations 1,2,3,4,5,6,7 TFor Sharkia Subdrade Soil
Locations 7+8,9,10 For Dalkhlia Subgrade So1i}

Locationg 11,12,13,14,15,16,17,18 For S,arkia Base Material
and Sub-baso Materials,

Locations 19,20,2 For Dakhlia Bese and Sub-bage

%Jocations 21,22 For Bazalt Bage Coursen,



Mansoura Bulletin Vol. 9, Fo, 1, June 1984 C. 131

A=4 i
A=3  tomomg----T - oes ey T
|

AwZe . e

AeDe it s 2 e

AwZa . 1

huZad frmm - ErmeE | L ey
Awl=b |.

Am]l=8

Samplao
Code 1 2 3 4 5 6 7 8 9 10

Sharlda Govermorata Dekhlis Qovernorate

Pig.(2) Distrubtion of 3Jo0il Calssos.

A ' .
501l Clasues | J
X ]
i Soil Strength Range :
e apmt
A-7-6 | : DalchliaiGogarnomto | ll
r ' Soil Stpength | |
[ bg !
AuTa5 f @ | SSDEFEIA Tov. 1 |
| |
A6 | ' o l :
| ' | :
A=5H - ! ! [
' b
N R I L
-4 i oy
| ]
A=3 - ' G{L :
] ! 1
A=2-T ! ° :
A=2-6 L. t %—é
| |
A=2=h :
|
- 0
A= " }
2 . 3 I& . 4 & T 8 9 10 11
l Filg.(3) RElation Betwaen Soil Strength And Soil Clasges

e



C. 132 N. Ei-Shabrawy .

24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69

QOI’.
T ] [ ] LI ] 1] I . L] 1 L) ¥ ) 1 I fanl
, L.k, Reng |
a a P.I, Rang
AaTwb | 1 Da a
T
e | !
A=T-5 L '
| o b |
t f
A= | % @ i
! |
A5 | I i
! !
A=d | ; !
l 1
ol | ]
- ]
AwZa=T I I °
i . J ¢ ¢
o 2] 1 |
Amlab -7 : L ¢] ﬁ [ 2} : I
| | |
Aw2-5 L
? I L.L. Range of Sharkia ! !
Am2eg ! I —el
' ! t
! P.I, f Sha i
Rezoh }‘ g Range o riia }J \
. | ' f
L
] H 1 1 1 1 1 1 1 I 1 | I } P”I}
U3y ? 12 15 18 121 24 27 30 33 138 39 42 45
Pig.(4) Relation Batwean fluat*cit Index (P.I?
and Liquid Iimit (L.1.. mjs.‘.\ ClagSes,
%Pagsing
1G0
9 A
AN
R A4
HO - //;/’;/cff//
70 e
/,l‘m’//////
60 L //,/’( L
’/,f’, ’///
PR PN 4
S¢ F Ll ’, ’// e
I/’,,/’ - 1,'
440 [ MO
’;/’/’/ -
- ‘s ,’ L
20 "’5:", P
! A
20 //:’,f/ . -
25 ” ’
10 P
o |- \ . (IdgSieve Size

Rozod No,40 No, 4 Kol 1/2
F1g(5) Sieve Analysis Of Gravel Mixea



100
90
80
70
66
50
40

30
20

10

100
S0

T0
60
50

40

Mansora Bulletin Vol. 9, No. 1, June 1984 C. 133
#Passing
| I
P /,
ya
Fd
ol
4 ”,
- al ‘
[ ’!’; //
207
7 4
- "/ /’
- ‘ 4
- "’.-' /4
a,’- - ﬂ/
- ’Jr;;;::—‘“'"-‘-#-
- -/_f,“
s (10G) Sieva Sdze
Fo 200 Ro 40 No 4
P1g(6) Siove Anal . 1%
yais of Caloiunm Crushed Stonae,
TPamsing
- | |
| !
| A
- // /):)
f’ -
- rd
- - 4
- - ,’
.- i
— - g v
//, f,
- ”
- - ‘
- -
- l —’,
I
~ /’_,.""'"' -
&”""’ (10Q) Sieve|Size
Ho 200 K0 40 No k ~;£ww~~—*—n

Fig (7) Steve Analysis of Bazalt Crushed Stone,



C. 134 M.El. Shabrawy

e LT

BTNHEBYS-peuusy ngy g9 10°¢2 A S0 e-1 I8 L°.49 - bAoA
81038
Erideyg-pewarey ngy 879 261 L°2¢ 5°0 Y2 LPT 062 19 iTezeg e
BITYeg-eseues FARRS cie c*8c 6°C 9'T £4°1TT €°6¢ 0°S68 - o2
BETYARG-UBMTITQUTIS-TE 898" 01 o212 g'ge 2L 0'S G797 S'v2 0762 - 6T
- yues-T3 8augy L 60°2 vrac B89 0°T 9°8T +°42 <L'g8 “ 81
epideyg-usbenN gquereg 276 00°2 ¥ 82 8°9 2°T ¥'9T §°6¢ &°¢8 “ L1
0Jo3le
BTAJdBYg-8TLB8H 02T Q0°¢ S T¢ 1'8 Z'T ¥°9T S°v2 L'69 WATNOTED =N
BIRJIBYS-58TqTed 6°9 Qo2 £°T T'61T 2°I4 00T " " ST
BTHJSBYS-ITgRY Ngv LTS A A L°0 0°02 629 00T - . i
gyiydeysg-snobey AN 61 oz 2 §°0 £°8 L°1I& h.mm, » a €T
w YPUSTSSSH-T3 £° 91 cge Z°T 14 LG LOT o u' T
epdeyg-pBuneyH nqy c 2T pzZte S'T €°02 1°09 OO0T X7y Tedody T
% uoT3 002 O t
S810N % we\u so1buy tnmwmn< ON ON on Nﬁmﬂ T8TJ8181 deu uo
‘3o P exeu 50 saibeq HoTiBPeIS Jo edAl 9poo 818

818 @SOQGNg pue 8seg iz 91qel



135

C.

Nangoura Bulletin Vol. 9, No. 1, Junc 1984

2TIWBu~sudadeg ,*'c  5°'Q2 131 g ez Syt G=LY 0%
BT eQg-eseURy  z'01 0'92 TS T 062 O 9-Zv 5
eFIUdeg-ueydeg 02 091 LT oreeg oV ov 2
BTTIUNeg-UeMITqUaS~T3 92°9  §'IZ 10 07 0¢ vsy =LY L
BTH4BUG-JIgEM-NQY ¢/ 2°QZ S3°T 6°6¢ v 69 L-=2Y 9
BpyJeyg-snobey o5 gezy G0°'2 dH - £V S
epdeys-6rzebez-13 16 o1 $8°T 1712 G¢ 9~-2v &
ePNIBYS-UBTUBSOH=-TI 279  T°TT 651 06 vz y-zv K
BriJdeyg-peusyd ngy 68 €21 L9°T 2°0T .5z 9-2v z
BT3I8YS-8Tq[e8 ¢°6 eI BT'2Z dN - eV T

% % SW/3 I'd e Ny 0L HSVYVY dew uo

mmuoc. 320 oy "%y 3ouTT 8busgiviiy TI¥os Jo adA]l epod 8119

*Bieg TTO0S °opedlqng T a1gsl



	Characteristics of Subgrade Soil and Base Materials Available in Egypt Delta.
	Recommended Citation

	124.pdf (p.1)
	125.pdf (p.2)
	126.pdf (p.3)
	127.pdf (p.4)
	128.pdf (p.5)
	129.pdf (p.6)
	130.pdf (p.7)
	131.pdf (p.8)
	132.pdf (p.9)
	133.pdf (p.10)
	134.pdf (p.11)
	135.pdf (p.12)

