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Annotation

The foundation - this is the main part of the bmiddor a structure, basis, which is responsiblebfafding or structure condition. From them belong
the longevity of the building, aesthetic beautyermaion quality, heating waterproofing. Modern damsion pace is quite high as emerging new
technologies, which make it easy to develop invémtew types of foundations. There are quite aHett foundation, screw foundation, planar
foundation, pile foundation and other types of fdations. They all have pluses and minuses. But bamemon characteristics: all the foundations
withstands stable and unstable loads - roof, wedidings. In this work is submitted the foundatiypes, their advantages and disadvantages, why
one foundation worse than other, types of foundatipopularity Lithuania, from what begins all foatidns equipment, why it is important to
examine the ground before starting to install thenflation. Nowadays prevails residential and @eiistruction. In the industry using large size and
mass technological equipment. From them the lcautstitted to the ground, that's why in the congtoncof civil buildings, residential houses are
widely used pile foundation, about who in this wisksubmitted detailed analysis of the installationresearch discovered significant advantages:
minor excavation; many new construction piles analsbearing capacity, low weight, their manufaetaonsumes less concrete, reinforcement and
other materials; pile foundation reduces the amaofitihe working land; relatively inexpensive andaoyuinstallation and good quality; do not need
drainage; their strength allows to ensure the fatind disintegration, not do deform buildings, kalother types of foundations. One of their unique
properties - installation in the winter; and thgdest advantage — the ability to approve theménstift ground, that you can not do with other types
of foundations.

KEY WORDS:construction sector; types of foundations, fouratetiadvantages and disadvantages.

. the weak soils instead of belt and drilled founolagi are

Introduction usually designed one of the most robust foundatipite

Sometimes listening to the self-taught builders yolfoundation. Pile foundation consists of piles carted
can think that it is enough to pour the foundatidrthe  through monolithic beams or plates, known as the
house only to dig as much as half a meter deeperttre  foundation cross (grillages), in which is supportacr
ditch, because allegedly deeply frozen ground yarelthe foundation in construction. Building load is
reaches, so the foundation do not be lifted. Howevetransferred to the grate, from it - to the pilesnf piles -
such advice is not worth listening to. to the ground. As the new building piles can behhig

Foundations - one of the most important elements dpearing capacity, they are sometimes installecefamtd
the building, causing the whole house conditionldgus ~ cheaper (but frequent are quite expensive), condpare
often pay too little attention for the foundation with other foundation structures, so they are often
installation, because most of them are invisiblel aninstalled and in fairly good soils.
underground. However, from the foundation depends The research problem:investigating the foundations
house the durability, heat waterproofing, home hastit ~ Of the types, arising questions are:

beauty. Belt, drilled or pile foundation, the majmestion, ~  * What are some types of foundations advantages and
which is better? Modern construction rates are vigp, —disadvantages? _
as the invention of new technologies. Accordingttte * why is it better to choose some types foundations

International  Soil Mechanics and Geotechnical(@lthough they are sometimes more expensive) rétiaer
Engineering Society ISSMGE (2010), recently popigar other types of foundations?

drilled foundations, which are often used in the * why the foundation of one type superior to the
construction of individual houses, especially frameother?

These foundations are stable and quickly instalteding During the work will be discussed answers to these
Lithuanian researchers pay a lot of attention otarpo emerging issues in choosing the bet type of fouadat
research foundation Jankauskas, Gadeiky2010); The aim of research: to show why in the

Stankus, Martinkus (2013); Sli#yt (2001). Belt construction is better choosing pile foundationatvare
prefabricated foundations constructed of blocksr Fotheir advantages, why they are more useful thereroth
foundation sturdiness ensure placed foundatiorsstatd  types of foundations.

on them are mounting blocks. And at this point ¢hisr Objectives of the study:

soft ground problem, because if the soil is unstetitey « compare foundation types;

need to combine the foundation — on drilled youeht « evaluate different foundation types pros and rons
put belt foundation. Where drilled foundations aawt « analyze how to choose the proper type of foundati

guarantee the strength as an alternative consinscof by the ground;
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e a comparison between the types of foundations, <« Are there plans to have the basement;

prove pile foundations advantage.  Foundation waterproofing of ground and rain water

e Substructure depth should be below the frost line
Foundation types, their advantages and depth. Lithuania - 1,2m (Tinkamo pamadipo... 2014).
disadvantages The most commonly chosen Lithuania construction of

o o ~ belt or drilled foundation (Fig. 1), occasionallglar or
The foundation is of each building, structure basistopled foundation, a very popular planar foundation
They transmit the load of the building or the bimlfito  However, whether this is a good choice? This reguim

the ground and distribute them evenly. The foumtiels  overview of each type of foundation pros and cons.
one of the most important parts of the building;diese .

the foundation needed the most work and from ther” _FLQ Wi 'Iw
belong the building, structure, durability, and sesvice ey e : \'.i'_'__"],_] 7
quality (Nakaset al. 1992 41p.). There is a widespread /% i =r= =
belief that the foundations must be massive ang,dee // —k
this will ensure that the house is stable. But yémg
must start from the ground survey. The different
composition of the soil is frozen differently, & affected 7777~ _
by the ground water level. If the ground water higlhe /’ ¢ DI iy / "
event of a frost, wet soil cold. In the ice frozemter — “rjq 'y Foundation types: a) shallow belt foundation b)
expands about 10 per cent, so expanding and primer. deep foundation c) pile foundation

winter it is trying to push out the foundationstioé earth, (Ramoskewiitite 2013).

and vice versa - is trying to involve them in thw@isg
when the ice melts. Because this process in differe
places on the foundation going different it candlda
cracks or deformation of the foundation. The défere
in intensity at different locations of plot, expamgl soil
can lift even the entire building. Therefore, iniscessary

to choose the correct type of foundaf[ion_ and V‘?E’_t” sedentary is about 1,5 cm. However, they are egqdipp
quau;[y, aﬁ the Iougdatlfn hav_T_hto maintain tthiohmg, f 1 with the necessary lifting equipment (such as a&yravith
SO they have 1o be strong. The main mistakes o h\‘fvhich may not always be possible to reach someepldf
foundation laying is unexplored ground during ofioies in the plot is a high groundwater level, necessajnage,

sometimes you can see the cracked walls of theehoug,vhiCh takes away even more time throughout the
because of declined foundation, because soil helse®n .« ction process because of the need to make a

tested. That is why you should always_ carry OW'*“ convenient access from all sides of the foundatsnthe
and to calculate the strength of the soil and tbalht of need to dig up the soil. That is why these fourdatiare

ghe ho_use. hThe designer do_lng C<’|:l|CU|a;I0nS and thh commended to choose the construction of buildiits
fete(rjml_ne t % thSt approprlatebpace or q resélr}ght a basement and a heavier construction. That aayitinis
oundation and the necessary substructure deptls.iSh o cobebotiar foundation.

doing in a very responsible manner, because (_)tberW| Another type of foundatiordrilled foundation They
the wrong way of the calculation, the house willdgwn, are also very popular in our country. Popularity

:cose dtr:_ew s:]laplz, bbecom_e q hogkedt. V\I/hiﬁ cr:i(:aosmg ififluenced by low labor and material cost, as waslifast
tﬁun a_l'ogst t%u h N COTS' dere dnothon{c te S E"@t installation. It is also very convenient, if in ailding
€ soil, but the house foad and other faclors. Bt ., qqiryction place are a lot of engineering lir@slled

most important Is th? soll, from. his Feseamh Staﬂ. foundation choosing the right technology are heéteoh
foundation construction. To build without geolodica sides and bottom, so there is no cold bridge. Shatly

Surveys is not rgcommended, although nelghlborhodd athey are good. But as everywhere there are plusds a
pqssmle |nvest|gat|0rjs sho_wed that there's a gtro inuses. Because the price is quite low, drilled
primer, should be testing their place, that yoindoneed foundations disadvantage is that they are among the

to_regret it for a_b|g IOSS_’ Soil properties amveloped weakest, more suitable for strong primers. Their
using two techniques: field and laboratory. Outdoor,

o ; _ sedentary 2 - 2.5cm. Very often mistaken from derrié
approach - this is some special equipment hammerﬁ

@l b hich at th 4 of lock nstructing this type of foundations.
metal bars, which at the end ol a cone-lock ground  apgther type of foundation pole foundation They
resistance. It is clear what kind of load can wihsg the

; o ) formed sharply hammering poles into the ground,tbet
prlmer._Laboratory f"eth"d - which is studied thepie foundations of the pole is best to use only for dem
came in geptechnlcal_ Iaboratory. There. shall _be thﬁouses. Such variant of foundation is the cheapedt
following soil properties as grit, porosity, moistu

densi lastici d hanical char easiest option, however foundation constructionaéme
content, density, plasticity and mechanical ¢ €S- need to be made only after consideration of possibl
Including the extent to decrease the volume of sthié

d di loads. C . he foumlati deformations soil. If they meet the requiremeritentit is
epending on loads. Construction means the fouwmiatl o only way to equip a house with such foundatidhs

deposition (Rgmoéke&jiﬁté.zom). . . . the ground is expanding rapidly, walls can only be
The most important things to consider when instglli framed, if the soil is quite stable, can be ottemis of

the f%unldtanons fé)r thh'S: teristics: wall construction. Such foundations are suitableerfor
oil type and characternistics, the house size of not more than 80 square meters.

%5 7

Belt foundatiorare made monolithic and prefabricated.
More often choosing a prefabricated foundation of
concrete blocks, because monolithic construction of
foundations take up more time. Belt foundation d®dy
that they are economical, quite strong and quidheilT
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Planar foundation- the foundation of an integrated and stable, because planar foundation hold thealibgil
output structure, blended into the special foanmfgr the entire plane, rather than a number of indiVighaats.
which completely isolates the reference card framaati  Also, the planar foundation is one of the warmesd a
contact with the soil. This helps to avoid the fdation  strongest. They are designed especially for energy-
deformation, cold bridges. This foundation pluthist the  efficient homes.
building built on the planar foundation remainardy

Table 1.Various foundations advantages and disadvantages

Type of foundation Advantages Disadvantages
.‘% : :En:(t)ilgﬁg;lt_lme Is not long; o Needed Required lifting technique,
g e Has a good load-bearing capacity; \r/;k;gn_may not always be possible to
:‘5 ¢ Iﬁgggg?ﬁmé?nf Z‘fr fhidt\)/lljsi%?ntowi e If the high ground water level, necessaly
g a basement or h%avier structureg. for drainage, which is time-consuming.
5 e Low labor and material costs;
B e Fast installation; e One of the weakest types of
B e Heated the bottom and sides, so ther¢  foundations;
§ is no cold bridge; e Compatible only stronger primers;
3 e Easy installation of the building e Common errors from builders installing
= instead of passing many engineering these foundations;
a lines;
- e The only foundation of a defining
] characteristic that can be prepared in
3 weak soil;
5 e Low material costs: e Necessary technical equipment;
ﬁ e Small earthworks volumes;
T e There is no need to prepare the base

e One of the strongest;

c
-% e Applied mostly just for wooden
o . . foundations;
= e The cheapest and easiest option of al «  Supported only on a small around:
o foundation types; pp Y ground;
o e Applicable only when home base size
E no larger than 80 square meters.
c
g
8 e Robust and stable foundation;
% * Warmest; e Required drainage
= e One of the strongest; ’
% e Quick installation, small earthworks.
a

Image sourcedynnament 2014.

The foundation of the thermal resistarRean reach And one of the strongest pile foundation Pile
9.7 R = 9,7nfK/W) or more. They are quickly installed, foundations appropriate when the upper soil layeny v
because the construction period is removable onlweak or very deformable, such as peat, sludge atid b
vegetable ground layer, made little ground worki bunon compacted soil or high water table, and his
necessary drainage (Pamaengimas 2013). humiliation expensive (Slizgt2012 98p.). In the land to
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a depth of 10-12 meters are minted piles, providing
only support, Used some strong soil is deep. Riles
reinforced concrete, wood, concrete, steel, sgilthetic,
combined cross-section. Minted every 1.0 to 1.5bat.
also for compacting soil (KokybiSki namo pamatai2p
Pile foundations advantage is that their use resluce
material costs (concrete - 40%), reduces the eeotks
(80% compared with the belt foundation), do notchte
prepare ground floor or degrade groundwater (Kaif
iSsirinkti tinkamus... 2013). Bearing capacity bétpile
and the number in foundation calculated on thesbaki
the characteristics of the soil and building loadsthis
respect, it is calculated and pole diameter. Bilarking
by the vertical and horizontal forces, and in theost be
taken in consideration by foundation counstructtrs

apply certain coefficients calculations. Also ir throject Fig. 2. Pile foundation scheme: a — friction piles, b —
must be calculated pile foundation subsidence. Pilgoles repel; 1 — Column, 2 — basis, 3 — grate dle, b —
foundations are one of the most progressive, zgctec dense soil 6 — weak soil (Zavadskas et al. 2008).

construction types. This would suggest that eape tyf
foundation has many different construction methahs,
mechanical and technical characteristics. Of cothsg
have common characteristics: all the foundation
withstands permanent and volatile loads from abcve
the roof, walls, ceilings, volatile - machines, pkoand
equipment, which are constantly changing positibime
foundation works and physical natural factors -dcol
water, heat, that's why installing the foundati@eded to
remember their thermal insulation and the surraugdi
soil drainage. Thus, there is no universal methothisle
for everyone. However, the strength andvariety
installation methods, characterized by the streotbile
foundation, which will attempt to review.

Brief mention should be made fatone concrete
foundationbut they are already obsolete. Yes, they ar
the cheapest of all types, but they are the weakess$t
problems that cause the foundation of a long caostm
time, largest amount of builders mistakes - inadégu
concrete-stone ratio, the wrong type and shapehef t
stones. Saw the advantages and disadvantages tpdaser%1
in Table 1.

Circular are made in factories and on construction
sites, removing soil; 2) monolithic piles installedsoils
bore-holes; 3) compound that possess charactsrisfic
Hoth groups pole; they can be installed using speci
techniques. In factories manufactured poles can be
selected, depending on soil characteristics, coatioumal
load of the pile and the pile function, their price
(Zavadskaet al 2008, 112p.).

Before starting deepen pole, hace to do preparatory
work: to level the pole outdoor area, mark polddfie
installed temporary roads to bring piles and teghes,
transported and mapped poles. Smooth out the [fiele
pitch, removing the vegetable layer is very impatta
because piling accuracy depends on the evenneide of
area. This is done by bulldozers, graders. PilddFie
?\/Iarking out - it is the foundation of polar axisutisfer to
the construction site. Future Polar foundation eamcy
depends on the axis formatting accuracy, so marléng
mainly done by surveyors. Rapper help set the heigh
Ititude and made outside pole marking scheme (ge.

). The scheme secured till the building's consimac
work is completed and forwarded to the customer.

. . . o Poles come equipped with a temporary roads.
_P'le foupdatlon types and their peculiarities Bringing piles are tested to meet the parameteasking.
installation Piles are marked, so you can watch as they plufige.

Piling work technology had a long way of Same circular process consists of auxiliary opemati
development - from wooden piling methods to moderrsuch as pile-riding field pole, building the pilalimg
pile works based on effective methods of work andamous, attracting poles and installation, beaten
mechanization instrument (Kriukelis 1981, 119p.heT Superposition and installing basic operationsngilinto
construction of pile foundation, compared with athe its design altitude or response. The other surgery
foundation structures, more than twice decreases tifometimes takes more than 50 percent of the tytiéc
volume of earthworks and concrete costs. time pile. It is therefore necessary to reduce the
Because as has already been mentioned, pil@stallation and support poles for attracting scaem
foundation can be built with low labor and matevial Selecting them proper piling scheme. This is thie pnd
costs, quickly and cheaply, they are often instaieen the equipment concerned preparation process (Nekas
in strong soils, not only weak. In modern industead ~ @l- 1992, 128p.).
civil construction, many buildings are built on eil ~ Piles in the strong ground should be recessed: _
foundations. According to the material piles can be * to gravel, wholemeal, medium grit sand and clay i
wood, concrete, concrete, metal, combined crosdhe soil in which the flow rate of IL <0.1 - notsk than
sectional, synthetic ground (Sli#y2012 98p.). Piles load 0-5m; _ _ _
can pass in two ways: weak primers for externatiém * o'Eher _dlsper5|on primers - not less than 1 m
(friction piles) (see. Fig. 2 a) and when it is gopged by ~ (Ramoskewiate 2013). o .
the strong primers (see. Fig. 2 b). To install pile The biggest plus pile foundation is the constructio
foundation used poles like: 1) the weak soils. Here they do not lose shape, thédiig
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non deformating compared to other types of foundati
Circular piles into the ground using various methadd

ensured that the work will be done holisticallydato
them the necessary technical equipment (drillifge t
technical machines, which allow a foothold in thealk  sinking, tamping and other). And another drawbdweit t
soils. These are: the shock method and brakesateitsr if not professionals develops, it is often a mistakvrong
and vibration method; static indentation method angbole arrangement. Sometimes it is redundant, bedhis
embossing machines; screw method and screw magchindgpe of foundation lose one of its main advantagesve
hydraulic method; combined vibratory grinding metho concrete, and therefore money. So in order to rave
Piles sunk necessary pile, pile embossing, screehme.  really high quality and effective pile foundatiomsth the
Perhaps the only drawback pile foundation andas ith  investment and ask a professional for help.

order to install monolithic and compound poles st
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Fig. 3. Outdoor pole marking scheme (Zavads&gal 2008).

So pile foundation pluses are as follows: Concreted the top of the pile is covered with iatoh

« did not disturb adjacent or re-shaped by the soil material (KruSinskas 1992 41p.). Already in 198% th

» No vibrations do not cause disturbance of adjiacerbook "Construction technology”, V KruSinskas namtd
poles or structures (Bored pile advantages 2015); that the then industry and civil construction ab®0t25

» Small excavation. Their use reduces the amount gder cent of the buildings were built on pile foutidas.
work the land; (KrusSinskas, 1981, 120p.).

« Many new structures are small piles bearing So for all these reasons: the pile foundation faste
capacity, low weight, their manufacture consumess le weak soil, due to low material and labor costs tfwe
concrete, reinforcement and other materials; foundation of other defects, the best constructadn

» The piles may extend deep below the frostuildings, choose pile foundations. This is the agfest
penetration; and probably the best choice to ensure the quality.

* No drainage;

» Perhaps the greatest advantage - the ability tConclusion
approve the foundation in weak soil;

e Pile foundation strength allows not to deform
buildings, unlike other types of foundations.

Another defining characteristic has a pile founoiati
so that they can prepare in the winter. Piling ateauld
be covered with insulation material, covered witlo\s.
From the pile must be cleaned ice, frozen soil. kv
ground is frozen only up to 30 cm depth, the pale be
guilty of prior preparation of soil. Deeper frozewoil

piling areas or thawed or frozen layer is drillgddilling They may be placed in strong soils. It has recently
machine. Over the frozen ground is difficult tolidmore ~ P&come rapidly popular type of planar foundationife

than 60 centimeters in diameter foundation wellsStrength and heat. This is one of the strongest and
Therefore, the soil must be thawed. Future borefwle Warmest foundation. This is the reason why rapidly
driled through the center of frost 30-50 cm diaenet POPUlarity this type of foundation.

drill, bore is filled to 120 to 170 degrees Celsheated  1he evaluation of the various advantages and
sand and warmly wrapped. Within 8-12 hours prime[d|sadvantages of the foundation, noted that amdmeg t

thaw around 1 - 1,2m. It can be thawed with eleeo MOSt important advantages of all types of foundetio
In winter, into the well shaken concrete mixture Nave pile foundations: the rapid construction dditreely

temperature should not fall below +5 degrees Celsiu/n€xpensive (for what many are choosing these

The design of the building, the most appropriate
foundation type is selected according to the resaft
geological engineering.

A comparison of various types of foundations, found
that various types of foundations are suitable toe
construction of certain terms. Many types of fouimfe,
which can not be prepared in soft ground is anrsdtese -
pile foundation, which is the biggest pile foundatplus.
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foundations not only soft ground), small excavation

drainage unnecessary.

The advantage pile foundation against
foundations that they may be held in the winterthié
foundation designed and installed in high-qualifyil

(2008). Statybos procesechnologija, doi:10.3846/826-S,
ISBN 978-9955-28-231-0, Vilnius: Technika, 2008. %76

othef®Pyrnament. (2014). [watched 2015-05-02]. Access via the

Internet: http://srubimdom.com/fundament

building ber equally and no cracking or fissuresTYPES OF FOUNDATIONS EEATURES

supporting constructions do not occur.
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