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ABSTRACT. Sc:ulcrnent ofthc sOld ,s U!UIUy the most impOrtwt eOlnsideralion in asscu;1lj; 

til< allowable bear in!', prenure The uhim~te ban", ~ap.c;t~ Olf foorinp reslin, Or> 

cghcsl(ll1less soli dep"nds 00 'he propertics of thc soil as ~tI ~ Ihe S,lO:, the sl,ape and the 

embe<lmcnlldeplh of tht fOOI;ng$, 

In me p>e$en. $Iud~, the uili male belrin,c eHpa.;Ity or foorings on ,ohclJlo nle., lo il at surfate 

Wilh mel without surch~ r iIC has been dele'mlned in field fOl' &rIded 5&r1d samplCli ~ le:sts 

have o.a.. oonduc:ttd in field by using me pllle- IOlad le:st In !he pre$enll looy six stul ll~d 

1,1.1(5 we~ used in lesling, Th~ plales hI". " r. nished th,cl:acss of )1 mm Th, ... rigid 

'irculilt plUICS ha". been used wjlh d,.melet 8 .. 305 nom, 455 mm and 610 mm. Three "I~r 

'iBJd sqUire pl ales h.ve equi vulenl art:fLS tOl the above men.;on plales. The st11 lenlUI has been 

mUi=d ~r dilT~nI. $IJ'l:ssleveis .rlhe ,urf&tt . IoI1S the tenler l ill(: of Ihe plale Q wel l 

as the alge of the pllte , AI$\!, the $et11emenl I1is been mea.!lRd under different applied 

,we.!$eS. The d f«t Olf pL!lo :siu on Ille ullinlltc bea'inS 'Ipac ily Qf cohcsionle,;s soi l has been 

derermineo:! for d,lle 'enl ,et.tive denl ll,es of II" tClte<! IOl,1 

1- I I'ITROI)UCT10N :-

The ClililnauOIl of ultimll!e luring 

copae.l)' in cohes.!iOlnle" soil slill rem~i ns 

• i-<riou> aeot~h",cal problem, both from 

I prxliCiI and a l .... oreliCiI po<n' of .. iew 

The effecl Olf!he f~lion SIze Of width 

Accepled o..""mbe r 3 1. 2008 

of r()(ltings ()I' the $elUelmm and beartna 

Uplltit)" of coI1ess,onle~ soil, has been 

inv~ti i!)l l (:d by man~ ,!:UUthe.s in order 

IG leI.! Ihe rehab'hly Ol f lhe. calcu lation 

melho(h or to indiretl ly estilTUlle 

setdemen!5 by extrlpolBt ins the (UtIli' of 
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plate load-beating tests. Teruahi MId Peck 

(1948) used the modulus of sub grade 

reaction as definc:d by sel1lemenl to 

pressure ralio. In thmt IIpploach, the 

modtllus of sub grade reaelton IS 

determined from fie ld plate test . Terughi 

tes~ tllS equation aaainst plate load Ie!!. 

on I 0.305 m It 0.]05 m wid~ pllte, 

Abdrabbo and Mahmoud ( 1989) 

perfol"lT1ed ser ies of cltp(rimental telt$ to 

~tudy the bearinll capacity and settlcment 

of cill:ular footing on stratified wil willg a 

btua drum 210 nun and 250 mm internal 

diameter. Kenny and Andrawes (1997) 

made recommend:l1 iOnS reprding the usc 

In prnclice of Jamc available solution of 

two layered soil as Terughi and Peek 

(1948), based on the data obtained from 

laboratory model beariog capacity testing. 

A strip footing 0.12 m wide was used in III 

te.o;u. The teSI tank had inner dimensions 

of 2.0 m length, \..: m height. and OJ m 

widllt MId parallel glass !ides and 

contained a soft clay sub wade overlain by 

sand. F'wtyu. Z, Jacki. C and Ryan.PH 

(200 1) presented llie n~sulu of a rescardl 

program of strip and circular footings 

resting on dry dense SAnd. The scale effect 

on the belling capacity and the shape 

fllCtor of the footings is investigatc:d 

numerically And experimenUllly. The 

footings arc .nalyzcd wing the method of 

c twaeleriSlics. 'l11e numerical results 

iM !cale that the bearing capacity increases 

cJ(poncntially with fOOli ng size . Wl1h 

increasing footing Size, the beanng 

eapa~iry factor is reduced, while the shape 

faclors is increased. 

In the present s ll.ldy. lhe senlement of 

foundation has been determined in field by 

U$in,g the pllte load lest . Plate load lest 

P'c.scnts a direct measure of 

compressibility For that, the objective of 

Ih is study is to determine the cffect of 

(OOtlngs size on ultimate bearing C8pBcity 

of cohesion less 9Oil. 

2· EXPERIMENTAL STUDY:· 

111e plate load test includes applying a 

load 10 a given area and measuring the 

settlement. The plate lo:ld tem wert 

carried out and tnc seulement of Sind was 

measured WKier di fferent $trcS5 levels al 

surface of plale. The plates III'C 

m:ulufactured from s teel machined on both 

filCes. The plates havc concentric markings 

011 one fau. and arc pitied 'glmS! 

corrosion, 

2·1 fiE LD SAMPLES:· 

In the present study for determining the 

dfed of footings size on ultimate bearing 

eap«ily of cohesionlCM soi l. graded sand 

sample has been u~. I:Ach sample bas 

been compacted in layers and the ~llliye 

deMity for elch 11)'e r hu been 

de termined. 
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1·2 USEO PLATES:· 

In the present study six plales w~re used ill 

testing thc speci llco.tions of whIch are 

shown in table (I). The plates have a 

flllisbed thickness of 32 mm and are 

according to ASTM D 1194 and 0 I 196. 

l be used six rigid plates. 

2·3 LOADJNC:-

The loads were applied by using steel 

frame fixed in the ground and loaded. The 

appli~ load has been mea.sund by using 

prcsswe gauge connected 10 a hydraulic 

jack wh ich gives the applied load 

2-4 MEASURING or SE"n"LEMENT:· 

11- The soil has been placed in a 

square open box. 

b- The box. Wl!.S lilled with differcnt 

soil layers comptlcted 10 difTerMt 

densities which """ 
detennined by sand cone teSL 

c- TIle settlement has been measured 

by using dial gauges o f sensitivity 

O.Ol mm placed on the edge of 1M 

steel plales. 

d- The selilemeni has beeo 

nwaswed at the surface of the 

plate . 

2·5 TEST PROCEDURE:· 

The test procedure was as follows: · 

a- The square box was fi lled in 

compacted sand layers. 

h-- The satId cooe method has been 

carried oul in fie ld for each layer 

afl.cr cornpaclion 10 

delennine the field dcnsily. 

e· The surface or tM tested soil was 

prepared for plate lest using fine 

sand at the swrace. 

d- The steel plale was pltlccd on the 

prt:paled surface . 

e· 1be hydraulic j ack was placed on 

the steel plate. 

t~ Four dial gauges has been placed 

on the plate surface. 

s- The readings were recorded of all 

dial gauges before applying loads 

(inililll readings). 

h· The load WIIS applied in increment 

by using steel frame and loaded. 

Each load increment was 

maintailled constant unti l the 

se1l1emelll rate reaches 0.02 

mm/ min but no t less thllfl one hour 

in any case. 

J . £XPERIMENTAL RESULTS:· 

The settlement in field were rec(}Ided fo r 

cohesionless soi l fOT different sizes Md 

sha~s of plates along center line of plates 

IlS well as the edge of plates under 

different stresses ranging between 5g.9 

kN/ml and 530.1 kNlm1
. However, from 
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Ihe ............. Ihe r~w ... i£S ho ... Men 

.. no. oIliJnole beorinc <apOci1) or 
,J ' 001... soil has bun 

~ r""" .... r • .,oonslIips 

bo:I..- iIIe ... .... aod "'" 

..........d _ .... '" f"r (<ire.1or 

""" oq .... pial .. ) plotted ..-.Ier 

di_ ...taLi... den,il", 

• ~""ru".nl&lly by .wng IonS''''' 

~ method (1971) and CI,," 

"",lho<I (1 970) .. .nown In Figs. 

(ll1o(4). 

II- The .. 1. tIONll ;p boI~ lh< 

ulllm ... burin. caplGlll aod "'p 
of tnl<mll fil<lio. or ooh<so ......... 

00,1 ro< (."tul .. and oq __ pbtn) 

undo, drlf .... t applied .llaIa or< 

01"0>"" in Fi .. (~) lind (6). 

c. The .... '-Sb>p be....... ... 

.It,male boarma ~'11 and 

-.., .... of <0/><'" J .,.1 

rOt all .. pi .... _ dilf ... n, 

...... lit !hIwn ill fip. 

(7) lOll! {I~ 

f ................. !he •• 1 .... of ulti"" .. 

bwrnc I'A;o ·'1 obLorn«l f"lOl OIl. 

"""""" ... h1&h« thor> til< YOI .... from Ih< 

lanl<"","","", .... hod 

F ..... Ihe .... , ~.on be ool>Ud lIIIIlh< 

oIlimok boar,,,, ._it1 "" 1[11.111 01", 

."' ..... pi .... " !esI IhOJl tho "", .. "",d 

..u~orthe OIl"'" pI .~ 

AI .... It ..... be IIOloud ,hi, '"" ultima .. 

btor-in, <ll*i'l of <Oh<Ioi<ml ... ooil 

lncruoos wllh locffl""i the fOOII", .1 ... 

~· COI'ICLUS I ONS:· 

a· The ultllnate 0Ut1", UplCIIY "" 

(ei"", !.,. """ >quare) !Il .... 
I""" .... with ;~ .. "<>ale of 
In,. ",,1 fri<,t<IIO . 

l>- n.. ,,"""'.. _ ... <IpIcitr or 

_"""Ins !Oil Inc:..... wiIIt 
jI>Cl'OUInl the r_l", oite. 

e· Tbe ultimo... i'e ....... 11, of 

"'_.'.o'Jeso~ ""i) _ \he _ 

Ipplied ........... __ 

fOottn .. It ................. -. 
._ -... of \he _ 

............. orn 

,.. R.£FUt.P.NCts:· 

1 ... _, f. M, and """""",-" on. 

.... (1919) • Bearin. """,, Ity .f 

>hall_ footi"i .0 sand boO 

Lmer.·~d 8y ... Clay La)'<'r J AL­

Azhar EnKineeM& FIfO' 

Conf ... """, AEC, 271·116. 

1 Ikl ...... , J. E. (1996) "Found"lon 

Anal),>;' ..,d 00>",," Mo en.,,'. 
Hill. Inc. Ne'" Yorl: 

l. C"...,li. Nilo C.. Fornando. 

Schnaid and MIII_y, , .. boo 

"lnl.rprtta!1on of PlOIe Load Tall 

"" RcskIuaI SoiJ Sileo '000"IIII of 



Mansoura Engineering louma!, (MEl), Vol. 33, No, 4, December 2008. C. 16 

Geoteehniclll and Gconviromemal 

EnglDeering Scptcmber (1998). 

4. O'Appolorua, O. J. E. and 

Brissctte, R. f . ( 1970) 

"Settlement of Spread Foolings on 

Sand" Closure, Journal of Soil 

Mechanics and Foundation 

Engineering, ASeE, Vol. 96, No 2. 

pp. 754 - 762. 

5. 0 ' Appoionia, D. J. E. "Discussion 

0(1 Sand" Proc. AS C.£ J . Soil 

Mech. And found. Eng. Div 96 

(SM2)7.4-761. 

6 Egypt ion Code (200 1) "Soil 

Mechawcs Md Foundation ". 

IV. N. (2006) 

"Foundation on ElastIc Supports q 

B.Sc Thesis In Cl\,11 Engineering, 

AI-A2har University. 

8. ELsedeek, M. Abou Baker "Effect 

of Footing Size on Settlement of 

Cohesioruess Soil", M.Sc. AL-Zhar 

UlliVt::lsity 2004. 

9. Fanyu. Z, Jacki. C. and Ryan PH, . 

(2001 ) " Seale Ertect Of Strip And 

Circular Footing Resting On Dense 

Sand" Journal Of Geotechnical 

And GcotnviromentJl,l Engineering 

10. Kenny, m. J., and andrawes., K. Z. 

(1997) "During Capacity Of A 

Sand Layer Overlying Soft Clay" 

Gc:otc:duliquc 47, No.2, PP ]]9-

34S. 

II. Leonards. G. A. and Frost. J. D. 

(1987). "Settlement of Shallow 

Foundation on Granular Soils", 

Journal of Geotechnical 

Engineering, Vol. 114, No. 7, July 

1988 pp. 22S91 

12. Peck and B ... "., A .R. (1 969) . 

"DiscU3sion of Setll ement of 

Spread Footines on Sand" by 

D,Applonia. ct a\ J Soil 

Mechanics. Found. Oi .... , ASCE, 95 

(SM3), PI' 90S - 909. 

13. Terzaghi and Peck (1967). 

''FundMlcntals of Geolechnicnl 

Annlysis" John Wi Icy &. Sons New 

York Chichestc;r Orisbane Toronto, 

pp 27S- 276. 



C. 17 Ali A. Almasmoum. 

TABLE NO. (I) THE USED PLATES 

Circular Plate Square plate Equivalent area Thickness Weight 

(diameter) (B=L) mm' (mm) (kg) 

B(mm) (mm) 

305 mm 270.2 mm 7306I.66mm 32mm 14.5 kg 

455mm 403 .2 mm 1625970.0Smm' J2mm 33kg 

610mm 540.6 mm 292246.66mm' J2mm S6 kg 
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