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Abstract

This research is carried out on the soil of university buildings in babil university , while is based on the
investigations carried out by the Al-Mawal company in year 2001. The aim of this research is to study the
effects of physical , chemical and engineering properties of soil which is important in different construction
design.

This research included drilling four boreholes , distributed over all area of study. The depth of these
boreholes was between (15-17) m e .The evaluation is based on the information's obtained from the field work
and the results of laboratory test carried out on the compacted and not compacted samples taken from the soil
of study area.

The results of this research showed that the soil is clay-silt with small amount of sand to the depth
13.5m below natural ground surface ,therefore soil classified to clay with high and low plasticity limits, and
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silt with high and low plasticity limits fluctuating with depth. While for the depth below 13.5 m from the
natural ground surface the soil classified to silty-sand with medium to high density.

Chemical Analysis for soil and ground water were conducted and the results shows that ground water
is small alkalinity, medium to high in salts and it has harmful amount of sulfates. Result of chemical tests of
soil shows that the Sulphat contact of soil between (0.35-1.42)%, Percentage of Organic Matter Content
(ORG)is (0.037)%, Total soluble salts (T.S.S.) between (1.93-5.0)% and Gypsum content between (0.58-
2.67)%.

The results shows that number of vales (N) of standard penetration test (SPT) is between (8-48 blow)
and water table is between (0.1-0.25)m below natural ground surface (N.G.S).

The moisture content (M.C) is between (25.1%-30 %) of samples weight. From the analysis of grain
size distribution, the percentage of clay is between (3%-71%), silt between (20%-43%), and sand between
(4%-72%). Liquid limit (L.L)of soil between (41%-64%), the plastic limit (P.L) is (11%-29%) and the
plasticity index (P.1) is (13%-43%). The average value of clay activity was (0.6) and the soil is classified to
non active soil.

The dynamic and static methods was used to evaluate bearing capacity of soil cohesive (CU) and
friction angle (®u), the results shows that the value of (cu) is (1.8-6.1) ton/m2, and (®u) is (6-10) in using the
static method while in using dynamic method the value is (4-16.4)ton/m2 for different depths. The
investigation and lab test showed that soil needs engineering treatments before construct building on it.
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Engineering Properties of Soil 4uill 4saigh ailadll : 2-4
( Bearing Capacity) Jaail 4 ~i

Method StaticiSatiuy) ikl Jlial) (SPT) bl GlasY) (and (N) il e e adins Jilly

qull=N/0.08 [(B+0.3)/B]2(1+0.33 Df/B)
Ll e z3salll Bee pe Apladl s JS bl 31Y) pasdl N cilyaall 1o dad Gan (6) ) Jsaal)

toh WSy Anpitall ciliagadl) &ils e adas Al

:Dynamic Method  d:Sualiall 4y k) sl
2a/0h (16.4-4) oo Jeadl) A0 Cingly Lealad ey Ly (48 — 8) (v clipall dae caagls
: ok LS (Meyerhof ,1965) dlales e slaie VU Cunny il e o (17 —1.5) e GleeD

Aoyl Adhia il (SPT ) oubdl) 3aY1 (and milii g (6) by Jgaal
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Depth SPT(N) SPT(N) SPT(N) SPT(N) Average Ave.
of Total for Total Total for = Total for SPT(N) B.C
Samples 300mm for 300mm 300mm 300mm Total TIM'
(m) BH.1 BH.2 BH.3 BH.4 for 300mm
15 8 8 - - 8 4.00
3.5 17 - 13 - 15 7.80
4.0 - - - 15 15 7.80
5.0 - 21 - - 21 9.30
6.5 18 - 11 - 14 7.30
7.0 - - - 12 12 6.00
9.5 29 9 21 24 21 9.30
12.0 13 28 14 26 20 9.10
14.5 - - 18 25 21 9.30
19.0 52 18 - - 35 13.00
17.0 - - - 48 48 16.40

daigh) af)au\ Gla gadd) cl g (7) (Aa‘) Jo>

Static Method 4.Saliuy) 4dy ) : Ll
o) sl (b mage LSy duwnigh clasadl) o slaeVh destl) 4L Gluda) 21y dabll o2 8
—6) C QU AN S Ll ady 20/0k (6.1-1.8) G (CU) Al luls a8 Cingli Cua ¢ (7)

.:\;JJ (10

4 Lasy) sl ad) el Cu T/m? ou
m

BH.1 2-2.5 1.90 7
= 5-5.5 2.40 8
= 8-8.5 4.30 6
= 11-115 6.10 6
BH.2 2-2.5 2.20 7
= 5.5-6 3.00 9
= 7.5-8 4.37 9
= 10.5-11 410 8
BH.3 2-2.5 1.80 10
= 5-5.5 2.60 10
= 8-8.5 4.30 9
= 11-11.5 470 9
BH.4 2.5-3 1.80 9
= 4.5-5 3.70 6
= 10.5-11 5.40 7

el (3l Sy 4l Alslaall o slae Wl Jasall 06 Cladal g
quit= C N¢ +y Dy Ng ¢ +0.5ysub B N,
The allowable bearing capacity for foundation:-

Df= the depth of foundation (m)

allowable bearing capacity T/m?
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(1.0) m (5.3) T/m?
(20)m (6.8 T/m?2

@bl Y Gandy LYY iall e dajdied) Ll zila o palll (asd @il DA G
At cly Aulall Gyl of I @t colal Cun ¢ (7)5 (6) p) oalsaad) b Leadlis daasalls (SPT)
I e el S8 clalall desall Gl il Wl (g8 (N banigie () Chma e ol
has i< Y daugie
Settlement Jggdl —<
Lgell O cof DLaaY) siad) e dajdtedl Ll £l e o pleal] paad cha) Pa e
20 G (8) o) Jsaally alacatVl dlajhe A€ulall Ll Gl Algaall 2gaal paca Al ol Aidaia p8 gl adgiall

plaaty) and
Al ddhia g ilail slaai¥) gand mili cpm (8) ad) g
4,,La8Y) §yaal) a8, Gl m alaaiy) asd
e0 Cc Cr Po Pc
T/ m? T/ m?
BH.1 5-5.5 0.808 0.117 = 0.023 10.06 14.0
BH.2 7.5-8 0.845 0.124 0.069 14.64 16.5
BH.3 11-11.5 0.780 0.146 0.037 21.16 19.0

Chemical Properties of Soil 4l 4l (ailadll 34
Sulphate Contento Ayl b i) ggina -

psmaninally asigeall Sy Aol Lagad Al 3 hlaml O ST e @l ZO s
conll slal aiedl AN o) Gus (@lipSl) las )l Geall @l ay (Bakir, 1998) a sl
.(Majeed, 2000) «(CaSOs) asedlSll i€ #3) s M 25 (CaS0O4.2H,0)

((Dlisagl)) Ciiany) Gl ge Jeling Bluall aale 435S (e (SO3) @linSll Osl el b
Lase paall (8 B3l dgnian (98 COle il sl psundlSll Giliagllgiluy puall (& delil) 1aa 5les ()5S
il Al casig s

¢ el caliadly % (1.42-0.35) %) o Al dihid (SO3) byl Ol das zsl5mg
Oe) Dy Sl o glaall Cuiac) pladils seaty Aul) 8 sasasall il SO 8l doglie s
fse g (b ) dawi (9) ) Jeaad) cpus Bl JSB aid Laulia (931 ale gl 5l ) (e dikay
Syl

Aoyl dalaial iyl (ggine @il cw (9) ad) Jods
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4La3Y) §jdal) A, (M) Gaxd) SO3 (%) @iy &)
BH.1 1-1.5 0.35
BH.2 5.5-6 0.71
BH.3 11-11.5 1.15
BH.4 14.5-15 1.42

Organic Matter Content (ORG) 4yguand) dgall (Sgiaal dygiall dundl) —
Al dais 5pS Glae) o g Al s (8 oSl laia Gleel o sale duganll dsall 2a5
.(Bakir, 1998) (5aY) Al bl Gansy a1 Gl cdpayY)
Cun Dageanll dgall )l Huaall clblall oy, Gl sl Al W sa dugeaad) dsal) Jual
Mso e ggnt A Al o oSe 5 WS, i)l g aadll 5 cblall pad 5 dlas e g 05
Gligaanll i o Balall @iy ) &bl , oS ala)l 5 25uY) sl e Dlle dawiy duguac
.(Terzaghi and peck,1974)
sl it @bl s el g e ailad IS Bawigh L dgag (e Ligunal) algall ity
~i bl
«Jai) (Compressibility) Lhlea) siby (Bearing Capacity) desill 4L & (=lessl .1
(1999
Cus doghll (ina Byt Gagas dagw (Swelling and Shrinkage) (ileSiYly &Lyl ddlas) saby .2
o oSa G ¢ (Scott ,1974) ablias @A) sl e SST 5 Gy (5) ) dea slal) (e 530S i€ il
(Swelling) ¢Vl sl Jouas ) eld) pablaaial g ) dusamel) Dol & ans) sl (535
Gy (Kag -(10) by Jsand) b Aaase LS %(0.037) o Ll 8 Lisaanll lsal) dueas ctly g
@l 0585 Y 8IS %(0.5) i (5% B (S (%) el 1) ddle Wb Al B dguaal) dgal)
Laglie o s Lgild (2-3%) Gmle dagill (3 Dygumel) Sgall A 9] Ladie Logac g dujill 858 dailly DI
(2002551 ) S LS Lgalaliail gl
Al dihia g 3l (ORG) dugand) gall dugial) ducill cpy (10) 85 Joan
4La8Y) Byal) o3 (M) Gaad) dyguaanl) dgall Ssina (%)
BH.1 1-1.5 0.037

(T.S.S )Total soluble salts ¢lisdll ALl A<l ~ ) —a
O s Ay (aias Gus L) sl AL A O aes Wil (TLS.S) cayes
OLsall Ay iloy iyl lisylSh e Blisd dead (5$0 dale Bypemy lanslKll ~Mald Lginads sl
Aughlly Al ddee e Slnd i) (CO2) 5l e 5 PH iimg gl () dad 5 5hall Aoy
ws ) dsla) bl 5 Bleall JSE s a5 ZOY) s il pandll 12 dueal Sl
Akl cali Ay e Taas 1l 55 1l el 3 s IS Leilisd 48 (68 Lavie 5 . el
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o) Jgaall & damge WS %(5.0-1.93) o bl adse duji (b A8~ DY) Lo Canglis N
& (Strain) Lyl 83 e Jdaxs LY %(0.5) e AT il 13) dlle Laudl) aaig ¢ Glac) caliadly (11)
3l ALY et 8 e 5 Slaadl G i) i) s e Jasd 23 o Cas, dgidall gl clada

-(Lambe and Whitman ,1969) Jladd sl LSyl

dapal) dddaie kel (T.S.S) lisdld ALY A< oY) A il cm (11) a8 2

4,LaaY) Baal) o) (M) Gaxd) TSS (%) ¢lisdll ALY A<l -3l
BH.1 1-1.5 1.93
BH.2 5.5-6 4.34
BH.3 11-11.5 5.0
BH.4 14.5-15 5.0

Gypsum Content (uall ggiaa—2

Lsgll e s Al doglae e hlie e alKE L Aubal) ddhie & puall ggine Al O
o2 yeid ) Adgall olial) el Glisd ALE Caen ligSl 5 Slsadl Jgemng Gl 5 A0S L)
(Slacked lime) alSll e Jeliy Sl sl O Alwall Jdo il 4l of LS. DA e a5 gl
Liais 1ah dalu Gaall cansll oadll o 5 (5)sld) Gaml) (s (a5l el b 35asall Ca(OH),
¢ Doghll (sgine At Mg oalaal) A3lal) ABES e Qi Gend) 3585 o WS (Kezdi, 1980) dlujall e
Cua¥ly liial) ady o Ll i B s o e o ey dsea) il # Ul LulSaly Al daglie Jlass
Loy vie Baall Gl il ) (535 Lae sl (8 GLsdll W a0 ey ¢ cal) oda s Alls B
Oe e Y ) (535 Lo L obial) upedt ol Adgad) sbiall (gginne T Cuen Sl (gginall i & i
Jlal) s Ll lgn ) 535 Mg Ll ABS b Sl sasmsall Clsadll iy lgd snll (sginl
. (Peck, etal , 1974 , Hesse , 1971) dklol)

Jssall G damse LS % (2.67-0.58) o punll dows cialy 38 Al dilaia ) dsedll Wl
zisall e (%5) oo S il 1) el e phd el Lus oy o GleeY) sy (12)a)
Arutynyan and Manukyan , 1982

Ayl dilkia z 3lil Gypsum content guad) (ssiae il cpam (12) a8y Jgss

4,LaaY) Biaal) K3, (M) and) Gypsum Content. (%) wall Ggisa
BH.1 1-15 0.58
BH.2 5.5-6 2.62
BH.3 11-11.5 2.65
BH.4 14.5-15 2.67

Chemical Analysis For Ground Water aw)all dihial 4.8 gal) sliall Al Jalatl) —

o dange LS Shasl) ubatll 5l calSy Ayl Aidaie b Agal) olaall Slaasl) Jubatll ¢l &
ColS8 ALY L) AL dcls o el o) () Bsad) elall Ll st il el Cus (13) &) Jsanl)
LSl e leS e gging el glé iy ¢ e ) davigie o s daal)
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Aalp) Ahaia b Ldsad) oleall haasl) Jaball) ilii gridass (13) o) Jsoa

SO3 Cl PH EC *10° TSS  sali(m) Byiall ol
ppm ppm mm hos/cm  ppm

4)loayl
715 54 8.0 - 1062 0.00 1
708 57 80 - 1048 0.00 2
732 58 8.1 - 1211 0.00 3
641 55 8.0 - 1160 0.00 4

Sluasil) 5 clatitiy) -5

Wls e g€ aad A0 pailad @3 Dij o (Aeelall 40¥l) Ll dabie ehial shes of .1
Oo den Lae Bll cans) ) el il cpell LS Bl 43580 il asan s 6 Wle
L5 oty (Ko dule Bygeary ¢ Gandl g Olaiill 5l 52U Dl laals s ailadd) slac) Carcall
Lee ¢ A dglag dviha 45 o8 Dasslall (V) mhas (Ggiene Cnd L (p13.5) Gasds duall dilaia
celall lganin v FLEDU ALE (6< B LS alud) Jlaa) il cas Llcadld Al L5 g e
@3y Aibaly Jaliai) b D Qe S ey A Adayy ddey Ll 058 6 (13.5) e Gleedlly
) Jgal) Sl Al Lol @l gs I A 3 genll 138 dsmy . Bl daal daglis
- edall Gl

ey (SP) sl ecs3y Jol 5o Ansall Al 4 Sludl IS (USCS) assall il llai Gavea .2
Oelal) Ayl il B Lgie Skl IS8 declll sl W ¢ (SW)aadl zymll o3 dajlly (SM) sl
- sl e (CH, CL) dpalll  Jally ¢ Ll

. (No-Active) Aled e dip ale JSaug dahall dilaie L a3 .3

dasle () o Las Lipn (48-8) G (SPT) (ol 3lsY) (and (3 (N) @lpall oo #ol .4
e Conglp 28 Gadl) Aaslie (ady Lad Ll dale 5ysem Gead) e Aaslid) 333y aals (52 cld Lgl
e e I8 £5555 (°10-6) C DU A1) SISy Lglys 2,/ (6.1-1.8) o (CU) bl
Al dikie & GleeY)

26/b (16.4-4) o caglis 23 Dynamic method Aol dauyhay Liguaall Ll Joas LLE .5
Slae¥) Calisdd g

dpwdia lalles ) Zlas Auhall adse 8 Al ob @il pandll Zs @l DA e 028 -6
Jgale Aosaigl) ol dalE) apal

bl )Y mha (ggiee @in o(0.25-0.1) (e Gdsal) oladd) (sginn G Lidsall obadll 3ac ol L7
Jsha 5l Jlgs) Jseas ddlain) o ain ) mhaa e ddsall sladll Qf o) sl cus (N.G.S)
el LalSie aa Cipea gopdie (0o Y aey digll
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L) CulSs ALY L ddle daaelE 53 sall sl b Ciang slall  Slasl dalatl) il DA e -8
A bl Laa g'_ztxf).:ﬁ\ e Bla alsS ‘A; (S sl la éﬂ_\S} ¢ él.c_ é! .L:u)'.ba O C}\)Ia
Aaleoal) Bleay AL LoD il el

e\AiIu.n\.,\ G)BJ\ < C_.Ab ot o) cmo Gun ) el Als e PIA Ldgall sbiall guia s L9
celal) ae Ausil) (ge dec W) 3N G aiad il ladale dare culias

JJL;AAS\

Ghliad) (amy b dliilaa b A 5ll oY) ACuSisal) LiBAY) L 2002 , ) 2o s dala, (geall e
3i aals = aglal) LS~ inale dag skl ((8slaal)

aall GaS, V) S gk malin ), 1999, Jlsi, ulasi 5 2a¥) e, 0 5 S50, Jans @
Ergadly L) sl bl S, («30»

QJ)‘}“ c‘;j\}” M\ ¢ )&.ﬂ\j Z\.chkﬂ dfa\j J\A ¢ z\.})ﬂ\ ;1:1):\3 ¢ (1998) RPS ;i«.u_g_.g 3 Lﬁd\.@j\ RETSN

Jeasall daals ¢ aally dellall (oI ly el @lilKin (oala <1991 ¢ jac 22 ¢ siall @

e American Standards for Testing and Materials (ASTM), Manual Book, Part II,
(1970) and (1973).

e Bakir, A. M., 1998, ( The Geotechnical Maps Of Iraq [ Southern Region ] ), M. Sc.
Thesis, University Of Baghdad — College of Engineering

e Bowles,J.E.,1984,Physical and Geotechnical Properties of Soil. 2nd, ed. Intonation
student Edition, Mc- Grw Hill Japan Ltd., Tokyo, Japan, . 578p.

e British Standards Institution (B.S. 1377), 1975, Methods of Test for Soil, for Civil
Engineering purposes.130 p.

e Hesse,P. R, 1971, A Text Book of Soil Chemical Analysis, Chemical publishing
Co., Inc., New York ,520p .

o Kezdi, A., 1980, Hand Book of Soil Mechanics, Soil Testing Vol. 2. Elesvier
Scientific, Amsterdam. Oxford. New York, 200 p.

e Lambe, T. W. And Whitman , R. V., 1979, ( Soil Mechanics ), John Wiley And
Sons, Inc., New York .

e Lambe, W. & whitman, R., 1969, Soil Mechanics, John Wiley & Sons Inc, New
York. 553 p.

e Majeed, A. H., 2000, ( Engineering Characteristics Of Gypseous Soils), Ph. D.
Thesis — College Of Engineering — University Of Baghdad, Department Of Civil
Engineering

e Nashat, I. H., 1990, Engineering Characteristics of Some Gypseous soils in Irag, Ph.

D. Thesis, Civil Engineering Department Collage of Engineering University of
Baghdad. 467 p.

e Scott, C. R., 1974, An Introduction to Soil Mechanics and Foundation. 2" ed.
Applied science. Ripple Road, Essex. England. 361 p.
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e Terzaghi. K. & Peck R.B., 1974, Soil Mechanics in Engineering Practice. 2" - ed.

John Wiley and Sons. Inc. New York. 72 p.

(1) & Gala

(Al aBga) dumalal) iy Al i) luagadl) gilily bl gailadll mag (14) a8 Jgiad
Borehole No. :(1)

Type
of
sample

Depth
(m)

System of classification | Properties index i We'%ht

gm/cm
clay | Silt | san | Gra | Mc | LL Pi dr wet
% | % [dw | ve | % | % | % y

Layers —Description

Gs

SPT

Value
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%

DS 0- i ) ) i i i i i i Fill material( pavement , sub i =
0.75 base, clay ,silt)
sS 115 | 54 | 29 | 17 0 i i i B i Grayish sandy silty clay soil i 8
,s0ft consistency, CH
29. | 58. | 36. | 1.4 _
us 2-25 | 63 | 25 | 12 0 0 0 0 1 1.82 = 2.72 -
sS 335 | 68 | 27 5 0 i i i i i Brownish S|It'y clay soil ,medium i 17
consistency, CH
DS 4-45 | 69 | 24 7 0 - 65 ' 48 ' - - - 2.73 -
Grayish silty sandy clay soil
us 5-55 | 54 | 25 | 21 0 217' 5&' 3(‘)2' 144 1.83 ,medium consistency, CH - -
ss | 665 |5 |20 24| 0 | - |- |- | - - - 272 | 18
Brownish sandy silty clay soil
DS 7-75 | 58 | 23 | 19 0 - - - - - ,medium consistency, CH - -
26. [ 63. | 41. | 14 =
us 8-85 | 69 | 20 | 11 0 0 0 0 6 1.84 2.73 -
Brownish silty clay soil
SS 9-95 | 67 | 29 4 0 - - - - - ,medium consistency, CH 29
10- 64. | 43. -
DS 105 71 | 23 6 0 - 0 0 - - = - -
11- 25. 1.4 _ ~
us 115 63 | 29 8 0 5 - - 8 1.86 = -
12- 45 | 29 Grayish silty sandy clay soil
SS 44 | 24 | 32 0 - ' ' - - ,medium consistency, CL 2.71 13
12.5 0 0
13- B i i B B Greenish, fine to medium silty B i
DS 135 6 331 61 0 sand soil , dense
14- _
DS 145 3 32 | 64 1 - - - - - = 2.65 -
14.5- 26. _
SS 15 3 30 | 67 0 4 - - - - = - 48
(Aadl aBa) dnaalad) diy) it Ldaal) cluagadl) iy dilipudll pailadl) guiags (15) ad) Jgaad)
Borehole No. :(2)
e L Unit weight
Type Depth System of classification | Properties index gmicm? SPT
Layers —Description Gs N
Sa,?,];|e (m) clay | Silt | san (\3,;& Mc | LL Pi dry wet Y P V;\Ilue

% % | d% % % %

%
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DS 0- ) ) ) i i i _ _ i Fill material ( pavement, sub i i
0.75 base, clay ,silt)
) 30. | 42. | 13. i i Grayish clayey sandy silt soil i
SS 115125 |43 ] % 0 0 0 0 ,s0ft consistency, ML 8
US 225 | 54 | 31 | 15 0 217. i i 1.4 1.82 Brownl'sh sandy_snty clay soil 279 i
3 3 ,medium consistency, CH
DS | 354 | 58 | 28 | 14 0 S| %] 8t - - = - -
0 0
SS 455 | 57 | 25 | 18 0 - - - - - - - 21
26. =
US | 556 | 54 | 26| 20 0 7 - - - - 2.72 -
47 | 30 Grayish silty sandy clay soil
DS 6.5-7 | 48 | 24 | 28 0 - O. O. - - ,medium consistency, CL - -
UsS | 758 | 45 | 26 | 29 0 2(5)3. - - 1é4 1.83 - 2.71 -
sS 859 | 50 | 23 | 18 0 i i i i i Brownish sandy silty clay soil i 9
,soft consistency, CH
9.5- 54. | 33. =
DS 10 52 [ 27 | 21 0 | o 0 - - - -
10.5- 25. | 48. | 29. | 14 Grayish silty sandy clay soil i
US 11 50 | 241 26 0 1 0 0 7 1.84 ,medium consistency, CL 2.12
ss | 1> 42|25 33| o - - - - - = - 28
12
DS 12.5- 5 31 | 64 0 i i i i i Greenish, fme to medlum silty 2 65 i
13 sand soil , medium dense
13.5- 27. _
DS 14 3 | 3 | 67 0 3 - - - - = - -
14.5- -
SS 15 4 | 24| 72 0 - - - - - = - 18
(Al aBga) dumalal) i Al i) Glagadl) gilily bl gailadll ag (16) a8 Jgiad
Borehole No. :(3)
e L Unit weight
Type —_— System of classification | Properties index gm/cm? SPT
of . Gra . Layers —Description Gs N
| (m) | clay | Silt | san Mc | LL | Pi
sample % % | d% \50. % % % dry wet Value
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Fill material ~ ( pavement,

DS 0-1 i i i i i i i i i sub base, clay ,silt) i i
DS 115 | 16 | 29 | 55 0 29.3 i i i i Grayish clayey silty sand soil , i i
loose dense
Us | 225 | 43 |30 | 27 | o |281| 41 | 27. | 142 | 1.82 | Brownishsandysilty claysoil, |5 05 |
soft consistency, CL
SS 3-35 | 47 | 28 | 25 0 - - - - - = - 13
DS 445 |45 [ 26| 20 | o | - | - | - | - | - | Cravishsilysandy claysoil | ;5 |
,medium consistency, CL
us 555 | 41 | 25 | 34 0 28. | 41. | 27. | 1.43 | 1.83 - - -
Greenish fine , silty sand soil ,
SS 6-6.5 7 31 | 62 0 - - - - - loose dense - 11
DS 775 | 39 | 28 | 33 0 i i i i i Brown|§h silty se;ndy clay soil 271 i
,medium consistency, CL
us 885 | 46 | 25 | 29 0 26.0 | 44. | 31. | 1.46 | 1.84 = - -
SS | 995 |54 | 22| 24| 0 - - - - - - 272 | 21
10- i i i Brownish sandy silty clay soil i i
DS 10.5 58 | 25| 17 0 57. 1 3. ,medium consistency, CH
us 11115 57 | 23 | 20 0 25.1 - - 147 | 1.84 = 2.71 -
12- i i i i i Grayish silty sandy clay soil i
SS 125 53 | 21| 26 0 ,medium consistency, CL 14
13- -
DS 135 42 | 27 | 31 0 - 43.0 | 29. - - = - -
14- _ Greenish, fine to medium silty
SS 145 | 8 | 30| 64 0 i i i i sand soil , medium dense 2.65 18
14.5- =
DS 15 4 29 | 66 1 - - - - - - -
(Al aBga) dumalal) i 4 i) luagadl) gilily duilipdl) gailadll mag (17) a8 Jgiad
Borehole No. :(4)
e Lo Unit weight
Type — System of classification | Properties index gmicm? SPT
of . Gra ) Layers —Description Gs P
(m) | clay | Silt | san Mc | LL | Pi
sample %y v | o \éfo' % % % dry | wet Value
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Fill material ~ ( pavement,
DS 0-1 i ) i i i i i i sub base, clay ,silt) i i
DS 115 | 18 | 25 | 57 i i i B i Grayish clayey silty sand soil , 266 i
loose dense
Brownish sandy silty clay soil ,
us 25-3 | 63 | 26 | 21 273 | 55. | 34.0 | 143 | 1.82 - - - -
medium consistency, CH
SS 35-4 | 65 | 22 | 13 - - - - - = 2.73 15
us | 455 | 67 | 20| 4 270 | 61. | 370 | 144 | 183 | Brownish siltyclay soil : :
,medium consistency, CH
DS 55-6 | 61 | 31 8 - - - - - - 2.73 -
Greenish fine , silty sand soil ,
SS 6.5-7 7 28 | 65 295 | - - 1.39 | 1.80 loose dense - 12
DS 758 | 5 | 26 | 69 - - - - - = 2.65 -
sS 85-9 | 43 | 23 | 34 i i i i i Brownl_sh silty sa}ndy clay soil 271 24
,medium consistency, CL
DS 91'3' 48 | 24 | 28 S l4s 30| - | - - - :
us | 195 | 65 | 20| 6 243 | 59. | 380 | 148 | 1.84|  Brownishsilty clay soil i i
11 ,medium consistency, CH
SS 115- 66 | 27 7 - - - - - = 2.73 26
12
12.5- i i i i i Grayish silty sandy clay soil i i
DS 13 571 20| 23 ,medium consistency, CH
13.5- -
SS 14 43 | 27 | 30 - - - - - = - 25
DS 14.5- 6 3 62 58| - i i i Greenish, fine Fo medium silty 265 i
15 sand soil , dense
15.5- _
DS 16 4 | 30| 65 - - - - - = - -
SS 1‘;75 4 | 28 | 68 - - - - - = 265 | 48
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