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L INTROCTION

Civil engincening bambding conarueiom in the
wite with weak or sl wols arg ong of the majof comiman
probiema that face the engineer. The stabilieation ol
means. the develapment or improvement of one of maore
engineering properties of soils, through mechanical or
chemical peocess of means, 1o eshance the engineering
sl as & matenal o give the regured propernes. Notls ang
whabalived e enlage denglh and Saabality of b prcvend
erusind, groeration of e, and redeoe volume chasgpes. In
spite of the reason {0 camry soil stabilizmtion. the mequired
resull is the develog of a soil Il hat w il remain
stabde under the design mse condition for the expocted
propect desaps hife [Haphway Desapn enasual {1 966015)
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persans who ae msponsible for spevifyang or scbecting 1he
eorrect il improvenent eihod on . and
amount of added improvement madevials. The major pari
for the spocess in woil improvement of siabilizstion is sl
sesting procedure. The sclecsed methed of echmgue (oo
sl Epiocmenl musl By checkod of skirlicd theough
labswragory sl lestimg belore th start af constructson and
prelerably belvre choowing suitable materials, [Highway
Dresign masnuad § 19490,
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|Basha, of ol. (2005)) Improvesscnl of pavement
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special additives such as poreolanic malerials and Time
and cemend. Porrofanic wasie materialy such as Fly Ash,
Silica Fume snd Rice Hmk Ash, were used previcaly in
the rescarch of Voder sl Wiacesk, (1973 for sl
wrriprohvmend, And masy other substances sy be used for
stabalication wech as comalsificd asphall and tiee chip and
wthers,
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redistribation of grains or particles in soal and minimine or
decrease e voids berween themn through using fise
particles hetween them. Also, this will decresse vends. and
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ABSTRACT: It is nowadays recognised the im-sim tesis-based methods are the most appropnate to predsct

pile foundations bearing capacity, In foundation design

codlies as well as i the Inerature are prescrbed several

SPT-based design methods, most of them being emipirical. The paper presents a database consisting of 46

axial pile loading tests carned owt in 27 sates in the U

mited Arab Emirstes with comprebensive geotechnical

data, The piles are bored in slightly silty sandy soils, An evaluation of some currently wed methads for the

calculation of pile bearing capacity in sandy soils on

the basis of SPT test was made. Comparison of pre-

dicted values 1o the ones expenmentally derved from pale wests has led o rank these approaches with respect
to their predictivie capability for the bearing capacity of bored piles in sand,

I INTRODUCTION

The fn-sine tests are powadays widely used in geo-
fechnecal projects to charecterse sol matenals, They
are faster and cheaper than those camied owl in labo-
ratory and do not necessitate any sampling, Standard
Pemctration Test (SPT) 15 appropnste to estimate the
resistance and density of sandy media and is largely
practised in the Arabsan gull region wathin the scope
of foundation projects, It should be however men-
tioned that the diversity of empirical inlerpretations
of SPT and the e of this latter on the 1est
procedure and the device features are source of un-
certaintics  and  discrepancies  between  mwethods
aimed to evaluate beanng capacity and settlement
of foundafsons,

These unceraintics in geotechnical pile design,
natably within the scope of big seeed progects, often
lead to carry out sintwe pile loading iesis i order fo
experimentally determine pibe beanng capacily and
seftlements as well,

Altbough the SPT-based pile design literasture is
wizalihy one needs to be aware of local geotechnical
condions from which several empanical formulas
were demved, Caution is then nocessary when using
any SPT-based method.

Several sthies on pale tests databases were un-
deriaken o empirically derive methods of pile de-
sign {Meverhol 1956, Robert, 19%97) or 1o assess ex-
isting  mcthods  (Brnasd  and  Tucker 1988,
Bustnmante et Al 1991

Thas paper 13 aimed 10 present the results of an
evaluation study of bored piles behaviour in relation

0181950005

with lecal geotechnical conditions m the ULALE, The
quality of prediction of ten commonly used design
methaxds 1% assessed theough a database including 27
salty sandy sies and 46 siatie pile loading tests,

£

FEATURES OF THE DATABASE

2.1 Pile foading ress

Piles studied are usually cast in-situ bored with ¢i-
ther casang method (for [arge diameter piles) or con-
finuons flying suger method (for mediom duamseter
piles in stable soils). Slurry products like bentonite
are sometimes used for mumanmg the borehole
of pile.

Piles subjected to axial loading test are usually
non-mstrumented by stram gaupes or shiding exien-
someders, They are simply connecied ot the top with
Four dial gauges, with a usual sensitivaty of 0,01 mm
for the settlement reading, The load 15 wsually ap-
plied in incremenis by a hydraulic jack and pamg as-
sembly fitted with pressuare gauge, against weighted
platform, The testing programmie consists of two cy-
cles of loading. One up o the working load (design
load) and the other one up o L5 o 2.0 times the
working load, Each koed increment i usually main-
izined until the rate of sctilement 15 less than 0.23
i/ our.

Pile diameter B ranges between 0,45 and 1,10 m.
The slendemess ratio VB (Length/Diameter) varies
from 10 o 36.7. Pile concrete  compressave strength
usually ranges between 20 and 40 MPa.

Bearing capacity analysis of helical pile
foundation on peat

Test No Pilk 131 #1 Pilk 1 92 Pike 11 3 Pile sest #4
Merod Quudy (kN) Fs. Quadt (k) F5 Qb (k) FS Quir (k) FS
E?ﬂ';:“;“” 1760.53 177 35513 288 184348 p1 7] M0 B 10
Tangent 3450 148 3000 100 200 330 2750 275
Hmrien (1963) ITI6.78 LT3 543126 542 263523 264 04 5] LX)
Chiin {19709 63133 631 612745 613 59952 600 $341 58 £.34
Dhecourt's (1999) 3050 103 1330 338 3500 550 140 143
Propened Method
by the smrthcn 3343 88 0 23035185 233 238024 L 19,571 062

atEp= 1967740
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It is further driven through 30 cm and the number of shots needed for this A" counted. The A method is only useful when you encounter a better pad layer at greater depth .A #2. In this article, we are going deep dive into ciA? which" the capacity and how to improve it in order to build a safe structure on the ground. This number of hits A" is called
penetration resistance N. To support the sides of the hole, a casing or a drilling mud must be used. Capacity estimation methods safe carrier The capacity the ground carrier may be determined by the following methods: Methods of analysis involving use soil parameters Plate load test in ground penetration test Assumed capacity values methods to
determine the load capacity Several analytical methods to determine the load capacity of the final ground load rating. Capacity end carrier (qf) The final ground carrier” defined as the minimum gross pressure at the base of the foundation where the soil cannot shear. The term capacity bodywork is defined after adding some qualifying prefixes as
follows : 1. Replace poor soil Replace poor quality soil management™ one of the corrective measures to improve the to bear. When the vibroflot sinks, the clean sand is added to a crater that develops on the surface. The cone is carried to the end lower of a steel bar passing through a steel tube (mantle) with an external diameter equal to the base of
the cone. Ground voids are very small, resulting in reduced settlements. The capacity of the soil can be improved in many ways Sometimes, the pressure of safety of the ground” so low that the size of the feet turns out to be very large and uneconomical. conducting the feasibility study the soil characteristics if the soil on which A" able to carry its
load. CiA? leads to an increase in the soil load-bearing value. These methods use two important soil cutting parameters: (i) Inner friction angle A and (ii) cohesion c. The sampler is first passed for 15 cm as a seating control. The capacity value soil carrier used to design the foundation (i.e. to determine the size of the foundations) A is determined on
the basis of the two above criteria. #3. Land drainage A a well-known fact that the presence of water decreases the load-bearing power of the soil, especially when A is saturated. A large area can be covered by this process, without the help of sophisticated vibrating equipment. ASSUMED CAPACITY BUILDING CODE BEARING For the design of
foundations of lightweight structures and for preliminary design of any structure, presumed capacity may be used of safe bearing. These parameters shall be determined in a laboratory by cutting tests on soil samples (preferably undisturbed samples) taken from drills or test pits. Capacity safe bearing (qs) The maximum pressure that the ground can

safely withstand without the risk of failure A" called capacity of safe bearing. In such a situation, it becomes essential to improve the safety carrier pressure, which can be done with the following methods Increase depth Foundation Compaction of soil Drainage of soil Confinement of soil Replacement of poor soil Chemical treatment of Grouting. This
tendency to lateral movement can be verified by confining the ground, outside the perimeter of the foundation zone, by the operation of sheetmetal poles, thus forming an enclosure and confining the ground. A heavy cylinder, known as vibroflot A" inserted into the ground (ground) etneugesnoc etneugesnoc noc ,atlam al noc itipmeir —Asoc onos itarts
ilged erussef el e itouv i ,eperc eL .etnator ocirtnecce osep nu id asuac a arbiv ordnilic li increase in bearing value. Dutch cone test This test is used to obtain a continuous record of the resistance of the soil by constantly penetrating under static pressure a cone with a base of 10 cm2 (3.6 cm in diameter) and an angle of 60 A° at the apex. Compaction
by preparing this method A" useful when the foot A" is based on clay soils that cause long-term settlements. Chemical treatment. # 1. Sometimes the pressure of the safe bearing of the land A" low due to the resulting settlements due to the lateral movement of the loose granular soil. The drainage results in a decrease in the Voids ratio and an
improvement in bearing power. A water jet at the tip of the vibroflot provides a large amount of water pressure water. Therefore, if D A" the depth of the footing qn = Q-I3D where Y A" the weight of the above the contamination level. A # 4. A equal to the capacity net of safe bearings plus! the original overload pressure A qsA¢ = qns + I3d = (gnf /
f) + I3 d at times, the capacity of the safe bearing is also indicated as the maximum capacity of QF bearing divided by a Safety Factor F. 2. With Nick A A- 18 May 2021 The capacity ground floor space” a term frequently heard in civil and geotechnical engineering. Maximum capacity of QF A ground bearing and capacity of the net bearing QNF A~
evidently linked by the relationship QF = QNF + I3 D 5. # 7. However, this is not cheap since the cost of construction increases with depth. Authors have an experience improving the power of desert land bearing with this method in many locations where A was required to support heavy loads. This method is very useful in sandy soils or soft soils. #
5. This A" due to the low pivoting strength of the ground in the presence excess water. In addition, the load on the Foundation also increases with an increase in depth. Net Ultimate Capacity of bearings (QNF) A the the minimum net pressure causing failure when cutting the soil. The ground of the A" foundation is moistened and then compacted The
help of markers or mechanical vibrators. The heavy vibrating rollers and compactors can compact a layer of granular soil to a depth of 1-3 m. The loose or marshy soil can be removed and replaced by good compacting materials such as filling sand or soils Murrums.a, # 6. and internal diameter of 35 mm two commonly used penetration tests are the
standard penetration test of the Dutch cone. Standard penetration test The test (IS: 2131-1981) is performed in a clean hole, of a diameter between 55 and 150 mm. The chemical should have properties to make solid soil and help get an early strength. The resistors are empirically related to some engineering soil properties, such as the density index,
bearing capacity, etc. 6. A plastic balance status is reached below the level. Types of capacity of soil bearing (kg / m2) bearing capacity (kn / m2) soft clay, wet or muddy 5000 50 springs clay 10000 100 fine sand, loose and dry 10000 100 black cotton soil 15000 150 damp clay and sand - clay mixture 15000 150 sciolta gravel 250 clay 25000 250
medium sand, compact and dry 25000 250 compact clay 45000 450 compact sand 45000 450 compact gravel 45000 450 soft rocks 45000 450 Rocks laminated as sandstone and limestone 165000 1650 Rocks hard as granite, diorite, p 330000 3300 What are the methods to improve soil support capacity? The holes in sufficient numbers are pushed into
the ground and the cement mortar is forced through these under pressure. The conclusion, in this post above we discussed in detail on the load capacity of the soil and several tests to determine the value of the load capacity of the soil and various methods to improve it. The chemical must be such as to solidify and acquire an early force. There conical
q. 4. Plate load test The loading test on the plate is a practical test to determine the final load capacity of the soil and the probable settlement below Load given. Net safety capacity (QNS) The net safety capacity is the net net load capacity divided by a safety factor F: qnsA, = qns / f &, 6. In this method, some chemicals are grounded Instead of cement
mortar. To find out the resistance of the cone, the only cone is first forced down for a distance of 8 cm and the maximum resistance value is recorded. Compacting of rubble in the ground A layer of 30-45 cm thickness of well-calibrated rubble is spread over the level of foundation and well spurred. The method is very effective in improving the safe
endurance pressure of the dunari sands, which otherwise cannot be effectively compacted. Of the various theories developed, only two are briefly given here: i) analysis of rankineA ¢ 4 € ™ and ii) analysis of terzagosA ¢ & € ™. The method is very useful when the foundation is needed to support heavy loads scattered on a larger area. Soil compaction
can be effectively obtained with the following means :. These tubes are then gradually removed, filling and spinning the sand in the hole, with a consequent formation of sandstones. When the load on the foot increases and approaches a QNF value. The foundation must be designed to satisfy two essential conditions: it must have a certain specific
security against the final failure. The assay of the cone is considered very useful for determining the capacity of detection of the ground being in soils without cohesion, particularly in the fine density sands. A thick wall with divided tube sampler, external diameter of 50.8 mm. Settlements under workloads should not exceed the eligible limits for the
superstructure. Connect the ground. The minimum sampler opening length must be 60 cm. This translates into the compaction of the land Among the adjacent tubes. It is led into the uninterrupted soil on the bottom of the hole under the shots of 65 kg driving weight with 75 cm of free fall. Admissible load pressure (QA) is the net load intensity to
which which one the soil has no shears or there is an excessive settlement harmful to the structure in question. After flooding the ground, so that the penetration of the humidity whether of at least 1-2 m, shape vibrators or platform vibrators (about 1 m X 1,5 m base surface, with a pair of engines with eccentric load) can be slipped on the sand
surface with the help of two workers. Grouting This method is useful in loose gravel and slatted rock layers. Compaction of the soil It is found that compaction of natural (loose) or man-made deposits of the soil leads to improvement of the capacity and the reduction of the resulting settlements. Intensity of gross pressure (q) The of gross pressure q
A" the total pressure at the base of the foot due to the weight of the superstructure, the weight of the foot itself and the weight of any earth filling. The cone or tube, or both together, can be forced into the ground by means of a jack. PENETRATION TESTS These tests involve the measurement of the resistance to penetration of a sampling spoon, cone
or other tool shaped under dynamic or static loads. RankineA @ A As Depth Calculation Formula minimum size of the A" foundation expressed by. (kg/emA “ AA) A" approximately 5-10 times the resistance to penetration N. Hollow tubes are conducted in the ground at close intervals. The test consists essentially of loading a rigid plate (usually of
steel) at the foundation level and determining the sediments corresponding to each load increment. Intensity pressure (qn) It is defined as the excess pressure or the difference in intensity the gross pressure after construction of the structure and the original overload pressure. In general, the support power of a soil or rock A” as capacity support.
The permissible load pressure thus depends on both the ground and the type of building concerned and A” generally lower, and never higher, than safety Capacity soil. 3. The alleged safe bearings of various types of land are given in the table given by the national building code. Rankinit's analysis ranking it considered the equilibrium of two soil
elements, one immediately below the foundation (one element I) and the other just beyond the edge of the foot (element II), but adjacent to element I. the pressure of very loose bearings can be increased by flooding the ground. Depth minimum foundation Dmin = P/ W (1-Sin A |/ 1 + Sin A |) 2 where P = Capacity of the gross bearing W = Density
ground level A | = Response angle of the Terzaghi soil analysis an analysis of the conditions of the complete capacity failure of the bearing, usually defined as the general cutting failure A" was carried out by Terzaghi assuming that the soil behaves like an ideally plastic material. 7. Pre-loading results in accelerated consolidation, so that settlements
are achieved well before the real foot is put. The steel tube is then pushed already® to the cone, and both together are further penetrated through a depth 20 cm to give the total resistance of the cone and resistance to the air through the tube. Chemical treatment The chemical treatment of the soil is a process of stucking certain chemicals to the
ground instead of the concrete mortar. Tags: soil flow If the flood method and therefore vibration is used, the sandy soil can be very effectively compacted, resulting in increased safe bearing power and decreased settlements when the super structure loads are on the ground. The load used for this process is removed before the foot is built. Increase
depth foundation was found that in granular terrain, the capacity Bearing increases with the depth due to the border weight of the overlying material. It is a commercial method that combines the effect of vibrations and jet. NC, NQ, NR: TERZAGHI bearing capacity factors depend on the corner of soil friction, A~ & €. TERZAGHI gave the IL
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Methods in determining the angle of repose. The measured angle of repose may vary with the method used. Tilting box method. This method is appropriate for fine-grained, non-cohesive materials with individual particle size less than 10 mm. The material is placed within a box with a transparent side to observe the granular test material. Bearing
capacity equation (undrained) Bearing capacity equation (drained) Factor of safety; The ultimate bearing capacity of a foundation is calculated from an equation that incorporates appropriate soil parameters (e.g. shear strength, unit weight) and details about the size, shape and founding depth of the footing. Terzaghi (1943) stated the ultimate
bearing capacity of a ... The soil classification and bearing capacity of the soil must be determined before the foundation is constructed and anchored. The soil classification and bearing capacity must be determined by one or more of the following methods, unless the soil bearing capacity is established as permitted in paragraph (f) of this section: (a)
Soil tests. Soil tests that are in accordance with ... SPT Test is most widely used to check various parameters and properties of soil on the construction site.For any building foundation, design and construction soil testing are essential.. The test is extremely useful for determining the bearing capacity, density, and angle of shearing resistance of any
soil. It can be used to determine the properties of cohesive and cohesionless ...
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