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1. NORMATYVINIAI DOKUMENTAI IR TYRIMU DUOMENYS

Universalaus daugiafunkcinio aikStyno triuk§mo mazinimo priemoniy Chemiky g. 30, Kédainiy
m., Kédainiy r. sav., statybos projekto konstrukciné dalis parengta vadovaujantis projektavimo uzduotimi,
topografiniais matavimais ir inzineriniais geologiniais tyrimais, kuriuos atliko UAB ,,INGEQO®, Lietuvos
Respublikoje galiojanciais statybos techniniais reglamentais ir respublikinémis statybos normomis.

1.1. PAGRINDINIAI NORMATYVINIAI, KITI

DOKUMENTAI

VADOVAUJANTIS PARENGTA PROJEKTO DALIS

1-1240

STR 1.01.03:2017
STR 1.04.04:2017
STR 1.04.02:2011
STR 1.12.06:2002
STR 2.01.01(1):2005
STR 2.05.03:2003
STR 2.05.04:2003
STR 2.05.05:2005
STR 2.05.08:2005
STR 2.05.21.2016

LST EN ISO 17637:2017
LST EN 1011-1:2009

LST EN 10025-2:2019

LST EN 1090-
1:2009 +A1:2012

LST EN 1090-2:2018

LST EN 1SO 544:2017

LST EN 1SO 15630-2:2019

LST EN 1SO 12944-2:2017

LST EN 206:2013+A2:2021

LST EN
1536:2010+A1:2015

Lietuvos Respublikos statybos jstatymas

Statiniy klasifikavimas

Statinio projektavimas, projekto ekspertizé

InZineriniai geologiniai ir geotechniniai tyrimai

Statinio naudojimo paskirtis ir gyvavimo trukmé

Esminiai statinio reikalavimas. Mechaninis atsparumas ir pastovumas
Statybiniy konstrukcijy projektavimo pagrindai

Poveikiai ir apkrovos

Betoniniy ir gelzbetoniniy konstrukcijy projektavimas

Plieniniy konstrukcijy projektavimas. Pagrindinés nuostatos

Geotechninis projektavimas. Bendrieji reikalavimai

Virintiniy sitiliy neardomieji bandymai. Lydomojo suvirinimo jungciy
apzitirimasis tikrinimas

Suvirinimas. Metaly suvirinimo rekomendacijos. 1 dalis. Bendrieji lankinio
suvirinimo nurodymai

Karstai valcuoti konstrukeinio plieno gaminiai. 2 dalis. Nelegiruotojo
konstrukcinio plieno techninés tiekimo salygos

Plieniniy ir aliumininiy konstrukcijy darby atlikimas. 1 dalis. Konstrukciniy
komponenty atitikties jvertinimo reikalavimai

Plieniniy ir aliumininiy konstrukcijy darby atlikimas. 2 dalis. Techniniai
plieniniy konstrukcijy darby atlikimo reikalavimai

Suvirinimo medziagos. Pridétiniy suvirinimo medziagy ir fliusy techninés
tiekimo sglygos. Gaminio tipas, matmenys, leidziamosios nuokrypos ir
zenklinimas (ISO 544:2011)

Plienas betonui armuoti ir jtempti. Bandymo metodai. 1 dalis. Armatriniai
strypai, valcuotoji viela ir viela (ISO 15630-1:2010)

Dazai ir lakai. Plieniniy konstrukcijy apsauga nuo korozijos apsauginémis dazy

sistemomis. 2 dalis. Aplinkos Klasifikacija (1ISO 12944-2:1998)
Betonas. Specifikacija, eksploatacinés savybés, gamyba ir atitiktis

Specialiyjy geotechnikos darby atlikimas. Greztiniai poliai

IR DUOMENYS, KURIAIS
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RSN 156-94 Statybiné klimatologija

2. BENDRIEJI DUOMENY'S

Sis aigkinamasis raStas apima tik triuk§mo slopinanéiy atitvary konstrukcinius sprendinius ir
technines specifikacijas. Sis aiSkinamasis rastas turi biiti skaitomas su bréZiniais. Sio rato turinys negali
biiti taitkomas kitiems objektams.

2.1. GEOLOGINES IR HIDROLOGINES SALYGOS

Geomorfologiniu poziliriu teritorija yra Dotnuvos moreninés lygumos mikrorajone, Vakary
Nevézio lygumos rajone, Pabaltijo Zemumy srityje. Reljefas suformuotas paskutiniojo apledéjimo metu.
Reljefo tipas — moreninés, limnoglacialinés lygumos. Zemés pavirsiaus altitudés 47,7 — 48,2 m.

Istirtgjj litologinj — geologinj pjivj sudaro holoceno augalinis sluoksnis (dirvoZemis) (pd IV) ir
virSutinio Pleistoceno Nemuno posvités Baltijos stadijos limnoglacialinés nuogulos (Ig III bl) ir
glacialinés (g III bl).

Grezimo metu, 2017 mety spalio ménes] greziniuose gruntinis vanduo sutiktas 0,3 — 0,8 m gylyje
nuo zemés pavirsiaus ( abs. a. 47,4 m). Maksimalus gruntinio vandens lygis priklauso nuo krituliy kiekio,
mety sezono ir gruntinio vandens sgsajos su pavirSiniais vandenimis. Statybos metu iSkasose kaupsis
pavirsinis ir krituliy vanduo.

Remiantis STR 1.04.02:2011 ,,InZineriniai geologiniai ir geotechniniai tyrimai* 2 priedu, tirtoje
teritorijoje hidrogeologinés salygos yra sudétingos, kai gruntinio vandens lygio sliigsojimo gylis < 2,0 m.

2.2. TRIUKSMA SLOPINANCIAS SIENUTES VEIKIANCIOS APKROVOS

2.2.1. NUOLATINES APKROVOS
Nuolatinés apkrovos apskai¢iuotos priimat Zemiau nurodytus medziagy tankius.

2 lentelé. MedZiagy tankiai

Nr. Medziaga Tankis, kN/m?
1 Gelzbetonis 25 kN/m?
2 Plienas 78,5 kN/m?®
3 Gruntas 20 KN/m?3

Apkrovos, atsirandancios nuo konstrukcijy savojo svorio jvertinamos naudojant dalinio
patikimumo koeficienta yc=1,35.

2.2.2. VEJO APKROVA

Véjo apkrovos rajonas — I, véjo greicio pagrindiné ataskaitiné reikSmé vrero = 24 m/s pagal STR
2.05.04:2003. Poveikiai ir apkrovos.

V¢jo apkrovos patikimumo koeficientas — yo=1,3.

Vietovés tipas B - miesty teritorijos, misky masyvai ir kitos vietoves, kurios yra tolygiai uzstatytos
aukstesnémis kaip 10 m klititimis.

2.2.3. SNIEGO APKROVA
Sniego apkrovos triuk§ma slopinancioms sienutéms nevertinamos.
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2.2.4. STATINIO SVARBUMO KLASE IR ILGAAMZISKUMAS
Statiniy patikimumo klasé pagal STR 2.05.03:2003 — RC2;
Statiniy pasekmiy klas¢ STR 2.05.03:2003 — CC2,;
Skaiciuotiné eksploatacijos laikotarpio kategorija — 4 (laikotarpis 50 mety).

Reikalavimai statinio medziagy ir darby kokybei bei garantiniam laikotarpiui pagal Lietuvos
Respublikos statybos jstatymg. Nepasléptiems darbams/medziagoms — 5 metai, pasléptiems
darbams/medziagoms — 10 mety.

2.2.5. RIBINIAI POSLINKIAI IR DEFORMACIJOS

Triuk§ma slopinancios sienutés virSutinio tasko horizontalus poslinkis neturi buti didesnis nei
L/150 mm, kai aukstis iki 6 metry, ir ne didesnis nei L/200, kai auks$tis 15 metry. Tarpinés reikSmés
randamos interpoliacijos budu. Temperatiirinés sitilés nenumatomos.

3. TRIUKSMA SLOPINANCIOS SIENUTES
3.1. PAMATAI

3.1.1. POLINIAI PAMATAI

TriukSma slopinancioms sienutéms suprojektuoti 500 mm ir 600 mm skersmens greztiniai poliai,
kuriy ilgis yra 6000 mm. GreZtiniams poliams naudojamas C25/30 XC2 stiprumo klasés betonas, pagal
LST EN 206:2013+A2:2021. Poliai armuojami S500 stiprumo klasés armatiiros strypais ir lankstiniais
pagal LST EN 1SO 15630-1:2019.

Poliy virSuje jrengiami inkariniai varZtai statrams¢iy montavimui. Inkariniai varztai turi buti
tinkamai inkaruojami j betong. Varzty uzverzimo momentas pagal gamintojo rekomendacijas, grieztai
kontroliuojamas bei fiksuojamas statybos Zurnale. Varzty uzverzimo momentas turi biiti toks, kad vaztai
galéty perimti veikiancCias skersines jégas ir nesukelty papildomy tempimo jtempiy. VarZzty uzverZimo
momentg derinti su Projekto dalies vadovu. Kampinés pastato kolonos ir kolonos PKol-3 montuojamos
naudojant jklijuojamus inkarinius Strypus.

Atliekant triuk§ma slopinanciy sienuc¢iy pamaty jrengimo darbus bitina atkreipti démesj | esamas
konstrukcijas ir komunikacijas. Kabeliai, kurie néra iskeliami turi bati laikinai paremti ir apsaugoti
statybos metu.

3.1.2. PAMATINES SLJOS

Tarp plieniniy kolony jrengiamos monolitinés gelzbetoninés pamatinés sijos remiamos ant poliniy
ir esamy sekliyjy pamaty. Sijy plotis 130 mm, aukstis — 500 mm. Sijy betonas C30/37 XF4, F200, W6
pagal LST EN 206:2013+A2:2021. Armatiirinis plienas S500 pagal LST EN ISO 15630-1:20109.

3.2. PLIENINES KOLONOS

Plieniniy kolony gamybai numatoma S355J2 plieno klasés profiliai ir lak$tai pagal LST EN
10027-1:2017. Metaliniai elementai (jei nenurodyta kitaip) tarpusavyje suvirinami, sitilés statinis z -
plonesniojo 1§ jungiamyjy elementy storis, pagal LST EN ISO 9692-1:2013. Konstrukcijy suvirinimui
naudojamos suvirinimo medziagos uztikrinan¢ios suvirinimo sitlés skaiiuojamuosius stiprius ne
mazesnius nei suvirinamo metalo.
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Metaliniai elementai cinkuojami, cinko storis ne maziau 85 pm pagal LST EN 1461:2009.
Atmosferos ir aplinkos koroziskumo kategorija — C3 pagal LST EN I1SO 12944-2:2017. Cinko storio
matavimas atliekamas pagal LST EN 1SO 2178:2016, LST EN 1461:2009.

Plieniniy kolony tarpatramiai (zingsnis Kinta nuo 3 iki 4 metry) uZpildomi aliuminiais garsg
absorbuojanciais ir atspindinciais elementais. TriukSmg mazinantys elementai montuojami ;] HEA 160,
HEA260 ir UPN160 skerspjavio profiliuocius.

3.3. AKUSTINES SIENUTES JRENGIMAS

Irenginéjant akustine sienutg, gali biiti nuimami esamos stoginés fasado elementai (skarda) ir
ry$iai, jei tai trukdo sienutés jrengimo darbams. RyS$iai nuimami tik toje zonoje, kurioje atliekami darbai.
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1. BENDRIEJI NURODYMAI

Visi projektiniai dokumentai turi buti iSnagrinéti statybos techninés prieziiiros. Pakeitimai galimi
tik nepabloginant visais atzvilginiais projektiniy sprendimy.

Atliekant statybos-montavimo darbus, perkant medZziagas, gaminius ir jrengimus vadovautis
statybos techniniais reglamentais, standartais ir kitais norminiais aktais, kurie yra nurodyti ir aprobuoti
LR Aplinkos ministerijos “Lietuvos Respublikoje galiojanCiy statybos versla tvarkaniy akty ir
normatyviniy dokumenty rodykléje”. Tarptautiniai standartai gali biiti taikomi, jei medziagos bei atlikti
darbai lygiaverciai arba aukstesnés kokybés.

Norminés apkrovos priimtos pagal STR 2.05.04:2003 “Poveikiai ir apkrovos”. Apkrovy deriniai
sudaromi i$ pastoviy ir laikiny apkrovy.

2. ZEMES DARBAI
Vykdant Zemés darbus statyboje vadovautis Statybos techniniu reglamentu STR 1.06.01:2016
,»Statybos darbai. Statinio statybos priezitira®.

2.1. STATYBOS AIKSTELES PARUOSIAMIEJI DARBAI

Rangovas prie§ pasiraSydamas rangos sutart] turi susitarti su Uzsakovu dél statybos aikStelés
panaudojimo, darbo ir eismo organizavimo.

Rangovas, esant reikalui, privalo organizuoti esamy inZineriniy tinkly ir komunikacijy tikrinimus
kartu su vietos institucijy ir inzinerinius tinklus priziiirin¢iy organizacijy atstovais. Patikrinimo metu turi
biti susitarta dél esamy tinkly perkélimo ar apsaugos.

Projektuojamy statiniy bei komunikacijy vietoje turi biiti nuimamas augalinis sluoksnis, Saknys,
augmenija. Augalinis gruntas turi buti sandéliuojamas vietoje. Teritorijoje su esamomis inzinerin€émis
komunikacijomis rangovui reikia imtis visy atsargumo priemoniy dirbant su zemés kasimo
mechanizmais. Tose zonose, kur pavojus pazeisti esamas komunikacijas realus, kasimo darbus privalu
atlikti rankiniu biidu. Vykdant kasimo darbus Salia pozeminiy komunikacijy, jrengimy, pamaty, Suliniy,
kanaly ir keliy bei pravaZziavimy, juos reikia sutvirtinti atitinkamomis palaikanc¢iomis konstrukcijomis,
irengti klojinius (jtvarus).

Jei Rangovas, atlikdamas zemés kasimo darbus, susiduria su projekto bréZiniuose nenurodytais
poZeminiais jrenginiais bei komunikacijomis, jis privalo nedelsiant informuoti projekto vykdymo bei
statybos techning priezitirg vykdancius asmenis dél minéty jrenginiy ir tik jy nurodytais btidais apsaugoti,
iSlaikyti arba pasalinti minétus jrenginius, tik po to leidZiama testi darbus minétoje teritorijoje.

Visos zemés darby vykdymo zonos turi biiti aptvertos, jrengti jspéjamieji zenklai, informuojantys
apie pavojaus zong.

Vykdant statybos darbus Zemiau gruntinio vandens horizonto, turi biiti paZemintas ty vandeny
lygis drenazu arba kitais biidais. Esant molingiems gruntams, patenkantj vandenj j pamaty duobes surinkti
ir pasalinti siurbliu arba nuvesti j atitinkamg kanalizacijos sistemg. Prie$ atliekant gruntinio vandens
pazeminimo darbus, biitina apziliréti greta esanciy statiniy techning biikle bei patikslinti pozeminiy
komunikacijy vieta darbo zonoje. Gruntinio vandens pazeminimas arba pamaty duobés apsauga nuo
pavirS$inio vandens turi uZtikrinti pamaty duobés stabilumg ir neleisti pagrindo gruntui dugne iSmirkti,
Slaitams nuslinkti ir pan.
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2.2. PAMATU DUOBES, ISKASU KASIMAS, PAGRINDO PARUOSIMAS

Jeigu nurodytame galutiniame iSkasimo gylyje randamas netinkamas gruntas, Rangovas turi
nedelsdamas apie tai pranesti statybos techninés priezitiros Vadovui ir gauti nurodymus tolimesniam
darby vykdymui.

ISkasy dydis turi biiti toks, kad sustacius klojinius ar sumontavus pamatus, atstumas iki duobés
krasto apacioje biity ne maziau kaip 0,6 m. Didziausias leistinas iSkasos §laito nuolydis nustatomas pagal
darbo saugos statyboje reikalavimus.

Irengiant pamatines duobes, paskutinis 10 cm storio sluoksnis kasamas rankiniu biidu. Po
monolitiniais stulpiniais pamatais jrengiamas sutankintas smelio-zvyro pagrindas. Atsitiktiniai grunto
perkasimai, jrengiant pamatiniy duobiy pagrindus, uzpilami sméliniu gruntu, ji kruopsciai sutankinant.

Baigus kasimo darbus iki nurodytos altitudés, pagrindas patikrinamas, ar néra silpny grunty,
iSmirkusio grunto, iSmusy. Tokie gruntai turi buti paSalinti iki statybos techninés priezitiros Vadovo
nurodyto gylio ir uzpilami tinkamu gruntu, jj sutankinant arba panaudojant liesg betona.

Iki pamaty jrengimo pradzios pamatiniy duobiy pagrindai turi biiti priimti aktu. Pamatiniy duobiy
pagrindy jrengimo darby kokybé turi bati sistemingai kontroliuojama, kontrolés rezultatai fiksuojami
atitinkamuose dokumentuose ir pridedami pagrindy priémimo metu. Esant jtarimui dé¢l pagrindo kokybés,
imami grunto pavyzdziai, atlickami laboratoriniai bandymai.

2.3. UZPYLIMAS

UZzpylimui naudojamas gruntas - smelinis (dalelés 0...32 mm). Negalima naudoti grunty, jei juose
yra organiniy ar kity priemaiSy bei neturi buti grunte tirpstanc¢iy drusky, kurios gali sukelti agresyvy
poveikj greta esantiems pamatams, vamzdynams ir pan. Draudziama pilti tankinamajj gruntg j vanden;.

Gruntas sutankinimui pilamas sluoksniais, kuriy storis nuo 250 iki 600 mm, priklausomai nuo
grunto tankinimo mechanizmo. Jei projekte nenurodyta, sutankinto sluoksnio kokybé tikrinama prietaisais
ne reciau kaip 700 m? sutankinto ploto, atliekant maziausiai du bandinius. Galima pilti ir tankinti sekantj
grunto sluoksnj, kada yra sutankintas ir patikrintas apatinis sluoksnis.

Tankinimo darby negalima vykdyti, jei oro temperatiira zemesné 1,5 °C. Susalusio grunto gabaly
bendroje uzpylimo maséje neturi biiti. Nei tankinimas, nei pilamas gruntas negali biiti jSalg, birus grunto
stovis turi biiti i§saugotas iki jo sutankinimo pabaigos.

Sutankintg pamaty pagrindg biitina apsaugoti nuo Sal¢io poveikio.

Naujai pilamo grunto sutankinimo biidg pasirenka Rangovas atlikus bandomajj tankinimg. Gruntas
turi buti sutankintas pasiekiant deformacijos modulj E > 20 MPa arba grunto sutankinimo koeficiento
0.95 vir§ pamato pado ir 0.97 Zemiau pamato pado (y > 17-18 KN/m?; Ro> 400 Mpa).

2.4. POLINIU PAMATU IRENGIMAS
Jrengiant greztinius polius bitina atsizvelgti:
- kad poliy ar poliy grupés poslinkiy neigiamos pasekmés biity maziausios;
- kad anksciau jrengty poliy laikomoji galia, palyginti su projektine, neturi per daug sumazéti,
- kad aplink polj esantis gruntas nebtity sutankintas tiek, kad jame nebegalima bty jrengti kity
poliy;

Armatiiros strypynas turi bti taip sukonstruotas, kad jj galima bty nesugadinant ir nepazeidziant
kilnoti ir montuoti | numatytg greztinio polio Sachta. Kai armatiiros strypynai yra gaminami virinant
statybvietg¢je, sitiliy plotas ir kokybé turi biiti pakankama, kad atlaikyty montavimo ir darbines apkrovas.

Armatiros strypynai jleidziami ir tvirtinami taip, kad betonuojant islikty reikiamoje padétyje.

Armatiira turi biiti montuojama kaip galima greiciau po to, kai buvo uzbaigtas polio betonavimas.

Lapas Lapy Laida

21-62-TP-SK-TS
4 12 0




Kai armatiiros strypynai jleidziami po betonavimo, norint iSlaikyti jy padétj gali tekti juos
tinkamai jtvirtinti. Armatiirg jleisti gali padéti neintensyvi vibracija.
Negalima betonuoti, jeigu vamzdyje yra vandens arba grunto. Tai butina patikrinti prie$
betonavima.
Turi bti betonuojama taip, kad:
- 1j1 nepatekty daug oro;
- buty iSvengta betono segregacijos;
- 1j1 nepatekty vandens arba grunto.
Betonuojant tikrinamas ir registruojamas sunaudoto betono tiris ir jo lygis grezinyje. Betono lygio
matavimo budas ir eiga priklauso nuo polio matmeny, jo tipo, gruntiniy salygy ir turi biiti prie§ pradedant
darbus suderintas su statinio statybos techniniu prizitirétoju.

1 lentelé. Norminiai poliy jgilinimo nuokrypiai

Leistini poliy aSiy

Poliy ti i déti ..
o1y fipas Ir padetis nuokrypiai plane, cm

Kvadratinio ir sta¢iakampio skerspjiiviy ir vamzdiniai (iki 0,5
m skersmens) poliai:

- vienos eilés skersinéje asyje

- vienos eilés iSilginéje aSyje 0,2d
- dviejy ir trijy eiliy krastiniy eiliy poliy skersingje 8’23

aSyje 0:3 q
- vidurinés ir krastinés eiliy poliy isilginése asyje 0.2d
- iStisiniam laukui kraStiniy poliy 0.4d
- iStisiniam laukui vidiniy poliy 5

- pavieniy poliy

3. BETONO IR GELZBETONIO DARBAI

3.1. BENDROJI DALIS

Armatira riSama, karkaso standumui uZztikrinti galima jrenti papildomus virintinius standumag
uztikrinancius strypynus. Montazinis virinimas gali biiti atlieckamas pries tai suderinus su projektuotoju.

Betonas turi biiti klojus, nesusitraukiantis ir stingstant apsaugotas nuo perdzitivimo. Gelzbetoniniy
konstrukcijy matomy ir pusiau matomy briauny nuokarpos — 15x15mm, atramose — 25%25mm. I§émos,
kiaurymes, plySiai gelzbetoniniame elemente turi buti apsaugoti nuo led¢jimo.

Patikimumo koeficientai: gelzbetoniui yc=1,5, betonui yc=1,8, armatiiros strypams ys=1,1. Betono
darbo salygy koeficientai: staciakampiam pasiskirstymui 0=0,9, skersinei armatiirai ys2=0,9

Betono miSiniai transportuojant neturi susisluoksniuoti, neprarasti slankumo.

Betong kloti ne storesniais kaip 250 mm (120 mm jei dviguba armatiira) ir ne storesniais nei 1,25
vibratoriaus darbinés dalies ilgio. ISbetonuotos konstrukcijos vasara saugomos nuo saulés, ziemg nuo
Salcio.

Betono misinio priedai:

Betono misiniy technologiniy ir eksploataciniy savybiy pagerinimui gali biiti naudojami cheminiai
priedai. Gelzbetoninéms konstrukcijoms turi biti naudojami priedai neagresyviis armatiiros atzvilgiu.
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Kalcio chlorido ir kiti chloro turintys priedai negali biiti dedami j gelzbeton;j ir betong su metalinémis
jdétinémis detalémis. Maksimalus chloro jony kiekis betone neturi virSyti:

- Betonui - 1,0 % cemento masés;

- Gelzbetoniui - 0,4 % cemento masés.

Chloridy kiekis apskaiciuojamas pagal jy kiekius, esan¢ius naudojamuose komponentuose.
Atliekant betonavimo darbus Ziemos metu, turi biti naudojami prie$saltiniai priedai, skatinantys betono
misinio kietéjimg Saltyje. Jie negali gaminti drusky, kurios yra agresyvios armatiiros ir jdétiniu detaliy
atzvilgiu, pagrindu. Dirbant karSto oro sglygomis gali biiti naudojami kietéjima létinantys priedai.
Rekomenduojama naudoti klojuma gerinancius ir vandens kiekj mazinancius priedus (plastifikatorius).
Plastifikuojantys ir priesSaltiniai priedai ir jy kiekis parenkamas statybinése laboratorijose nustatant
betono sudét].

3.2. ARMAVIMO DARBAI
Armatiros strypynai gaminami laikantis LST EN ISO 15630-1:2019 “Armatiirinis plienas betonui
sutvirtinti ir jtempti. Bandymo metodai. 1 dalis. Suvirintieji strypai, vielos ruoSiniai ir viela”.

Armatirinis plienas:

— Armaturos klas¢ S240 (pavirSiaus forma lygi, atitinka A-I), skaiCiuotinis stipris fyg = 218
MPa.

— Armaturos klas¢ S400 (pavirSiaus forma rumbuota, atitinka A-III), skai¢iuotinis stipris fyg =
365 MPa.

— Armaturos klas¢ S500 (pavirSiaus forma lygi ir rumbuota, atitinka A-IV ir Bpl), skaiiuotinis
stipris fyg = 450 MPa.

Armavimo darbai susideda i$ dviejy pagrindiniy procesy: armatiiros gaminiy ruo§imo ir jy
sud¢jimo 1 betonuojamos konstrukeijos klojinius.

Strypai turi buti sulenkiami tiksliai pagal bréZinius. ISlenkimas mazZesniais spinduliais, negu
nurodyta, neleidZiamas. Strypai turi biiti lenkami Saltai. RuoSiant armattros tinklus arba karkasus turi biiti
naudojami Sablonai ir konduktoriai, fiksuojantys strypy padét] ir armatiiros ruoSiniy matmenis.

Kad transportuojama armatiira nesideformuoty, tarp jos rySuliy arba strypyny dedami mediniai
tarpikliai ir stropy uzkabinimo vietos Zenklinamos daZzais.

I patikrintus ir priimtus klojinius armatiira turi biiti sudedama elementais pagal jy montavimo
technologing seka. Strypynas nuo montavimo krano kablio atkabinamas tik tada, kai tiksliai pastatytas |
projektinj padétj ir patikimai jtvirtintas klojiniuose. Ypa¢ atidziai reikia patikrinti atstumus tarp armatiiros
eiliy ir betono apsauginio sluoksnio storj. Jie turi biiti aprobuoti InZinieriaus.

Naudojant sunkujj betong apsauginis sluoksnis pamatinése sijose — ne mazesnis kaip 30 mm;
monolitiniy pamaty apatinei armatiirai, kai néra betoninio paruoSiamojo pasluoksnio — ne mazesnis kaip
70 mm, kai yra betoninis pasluoksnis — ne maziau kaip 35 mm.

Kad armatiira bty visiSkai padengta betonu ir efektyviai sukibty, atstumas tarp armatiiros strypy
turi buti ne maZesnis kaip strypo skersmuo ir ne mazesnis kaip 25 mm. Toks atstumas turi bti ir tarp
armatiiros strypy eiliy, kai armuojama dviem eilémis.

Reikiamas apsauginio sluoksnio storis fiksuojamas betoniniais, cementiniais arba plastmasiniais
padéklais, kurie lieka konstrukcijoje, o reikiami atstumai tarp armatiiros strypy ir jy eiliy — jspaudziant
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plieninés armatiiros atraizas. Armatiiros strypai, strypynai ir tinklai pastatyti | vieta suvirinami
elektrolankiniu biidu arba iSimtiniais atvejais suriSami minksta iskaitinta viela, suderinus su Inzinieriumi.
Armatiiros suklojimas kontroliuojamas techninés prieziiiros ir projekto vykdymo vadovais.
Pagal techninius reikalavimus j klojinius sudétai armatiirai suraSomas dengiamy darby aktas.

2 lentelé. Armaturiniuy konstrukcijy leistini nuokrypiai

Leistini
Parametras Kontrolé
nuokrypiai
1. Atstumas tarp atskiry darbo armtaros strypuy: Techniné apzitira visy elementy, atlikty darby
kolony ir sijy +10 mm registravimas Rangovo darby zurnale
ploksciy ir pamaty sieny +20 mm
2. Atstumas tarp atskiry armatiros eiliy - -
plokstése ir sijose iki 1 m storio +10 mm
3. Betoninio apsauginio sluoksnio nuokrypiai Techniné apzitira visy elementy, atlikty darby
nuo projektinio: registravimas Rangovo darby zurnale
- kai apsauginio sluoksnio storis iki 15 mm ir
k-jos skersinio pjtavio linijiniai iSmatavimai,
mm: +4 mm
iki 100 +5mm
nuo 101 iki 200
- kai apsauginio sluoksnio storis nuo 16 mm
iki 20 mm imtinai ir k-jos skersinio pjtvio
linijiniai iSmatavimai, mm : +4,-3
iki 100 +8,-3
nuo 101 iki 200 +15,-5
vir§ 300
- kai apsauginio sluoksnio storis vir§ 20 mm
ir k-jos skersinio pjuvio linijniai iSmatavimai,
mm +4, -5
iki 100 +8,-5
nuo 101 iki 200
- kai apsauginio sluoksnio storis vir§ 20 mm
ir k-jos skersinio pjtvio linijniai iSmatavimai,
mm +10,-5
nuo 201 iki 300 +15,-5
virs§ 300

3.3. KLOJINIAI

Klojiniai turi buti jrengiami greZtai pagal betonuojamy konstrukcijy gabaritus ir padétj, tokios
konstrukcijos, kad patikimai atlaikyty sukloto betono kriivj ir papildomus krivius, kurie gali atsirasti
betonavimo metu ir po betonavimo, kol konstrukcija nesukietéja.

Betono pavirSiams, esantiems aukS¢iau projektuojamo Zemés pavirSiaus, vidiniai klojiniy pavir$iai
turi biiti metalas, fanera ar kitos konstrukcijos, suteikiancios betonui lygy ir glotny pavirsiy, be pastebimy
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rauksliy, plySiy, atplaiSy, iSsikiSimy ir kt., i§skyrus, kai projekte nurodyta kita monolitinio gelzbetonio
apdaila. Klojiniai betono pavirSiams, kurie bus jgilinti Zemiau projektuojamo zemés pavirsiaus, gali biiti
pagaminti, naudojant apdirbta medieng.

Klojiniai turi biiti paskaiciuoti $iy normatyviniy apkrovy poveikiams : vertikalios apkrovos
(klojiniy ir pastoliy nuosavas svoris, nustatomas pagal Rangovo brézinius; pakloto betono misinio masé;
armatiiros mas¢; zmoniy ir jrangos svoris; apkrova nuo betono vibravimo) ir horizontalios apkrovos
(pakloto betono misinio spaudimas j klojiniy Soninj pavirsiy; dinaminés apkrovos betono klojimo metu;
apkrova nuo betono vibravimo).

Apkrovos turi buti imamos su nustatytais perkrovimo koeficientais. Klojiniai turi buti
skai¢iuojami galimiems nepalankiausiems apkrovy deriniams.

Klojiniy elementy jlinkis veikiant apkrovoms neturi virSyti 1/400 angos.

Jei naudojama misko medziaga, klojinys turi buti i§ apipjauty lenty. Lentos turi biiti atitinkamo
storio, gerai suleistos. Mediniy klojiniy vidiniai pavir$iai turi biiti sumirkomi Svariu vandeniu prie§
pusantros valandos prie§ betono liejimg. Klojiniai ir su betonu besilieCiantys pavirSiai turi buti jmirke, bet
neleidziama, kad vir$ bet kokiy pavirsiy biity stovintis vanduo.

Klojiniy pavirsiai turi biti tokios kokybés, kad atitikty iSbetonuotoms konstrukcijoms pavirsiy
kategorijos pateiktus reikalavimus.

Klojiniy konstrukcija turi biti tokia, kad klojinius biity galima lengvai surinkti (sustatyti j vieta) ir,
uzbetonavus konstrukcija, patogiai nuimti nelauziant betono.

Klojiniy pavirSiai turi buti apdorojami tokia medziaga, kuri sumazina sukibimg su betonu, kad
pavir$ius, nuimant klojinius, nebiity pazeistas. PavirSiaus apdorojimas neturi pabloginti galutinés betono
kokybés ir galimybés atlikti jo galuting apdailg glaistant, dazant ir pan.

Ploksciy, sijy ir kity konstruktyviniy elementy, kurie laiko betono svorij ir kitas apkrovas, klojiniy
atramos ir klojiniai gali buiti nuardomi prie§ betonui pasiekiant nurodyta atsparumag gniuzdymui. Klojiniai
turi biiti paliekami vietoje, kol betonas pasieks ne maziau nei 70 % nurodyto atsparumo gniuzdymui.
Atitinkamas atsparumas turi biiti jrodytas pateikiant patvirtinimui bandymo rezultatus, gautus i§bandzius
aikSteléje iSlietus bandinius. Nurodomas betono atsparumas turi biiti pagristas 28 dieny bandomojo
cilindro ar kubo gniuzdymu, iSskyrus kai naudojamas greitai kietéjantis cementas.

Visy tipy klojiniy elementai nuimami pries tai juos atpléSus nuo betono.

3 lentelé. Klojiniy leistini nuokrypiai

Klojiniuy konstrukcijuy elementai Leistini nuokrypiai, mm

1. Atstumas tarp klojiniy lenkamy elementy atramy ir atstumas tarp
vertikaliy elementy, laikanciy konstrukcija ir rysiy:
1 milgio 25
visai angai 75
2. Nukrypimas nuo vertikalés arba klojinio plokstumos nukrypimas
nuo projektinio nuolydzio:

1.0 m aukscio 5

visam kolony auksciui 10

visam pamaty auks¢iui 20

visam sijy auksciui 5
3. Klojiniy asiy pasislinkimas nuo projektinés padéties :

pamatai 15
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sijos, ilginiai 10
4. Perstatomy klojiniy asiy pasislinkimas pastato asiy atzvilgiu 10
5. Sijy, sieny klojiniy vidaus iSmatavimy nukrypimai nuo projektiniy -3; +6
6. Vietiniai klojiniy nelygumai tikrinant 2 m ilgio matuokle 3

Pries betonavimo darbus nuo klojiniy turi biiti gerai nuvalytas senas betonas ir cemento pédsakai
ir kiti neSvarumai, prie$ pat betonavima klojinius perlieti vandeniu i§ zarnos.

Uz klojiniy nuémimg atsakomybé tenka Rangovui. Bet kokie remonto darbai, kuriuos reikia atlikti
del konstrukcijy pazeidimy nuémus klojinius per anksti, atlieckami Rangovo saskaita.

Sumontavus klojinius jie turi buti priimti tech.prieziiiros ir projekto vykdymo vadovais.

3.4. BETONO KOKYBES KONTROLE

Betono stiprumui gniuzdant gaminami 150x150x150mm kubeliai arba 150x150x300mm cilindrai.
Galima bandyti ir 100x100x100mm kubelius. Jie gaminami ir iSlaikomi pagal LST ISO 2736
reikalavimus. Tam, kad nustatyti klojiniy iSardymo momentg biitina kontroliuoti gniuzdomo betono
stiprio augimg. Betono stiprio augimo konstrukcijose kontrolei turi biiti bandomi kontroliniai bandiniai
(100x100x100mm) pagaminti ir laikomi tokiose pat aplinkos salygose kaip konstrukcijy betonas.
Kontroliniy bandiniy sutankinimo salygos turi buti analogiSkos betono miSinio sutankinimui
konstrukcijose. Bandiniai bandomi juos i$laikius 28 paras. Bandoma akredituotose laboratorijose. Betono
atitiktis nustatoma pagal LST EN 206-1:2013+A1:2017 reikalavimus. Jeigu betonas netenkina
reikalavimy i konstrukcijy imami papildomi bandiniai (iSgreziami bandiniai) ir papildomai bandomi
akredituotose laboratorijose.

4. KONSTRUKCINIS PLIENAS

4.1. BENDROJI DALIS

Atsizvelgiant | pastaty ir statiniy konstrukcijy svarba, jy naudojimo saglygas, visos plieninés
konstrukcijos skirstomos ] keturias grupes. Pastaty ir statiniy konstrukcijoms plienas parenkamas pagal
STR 2.05.08:2005 “Plieniniy konstrukcijy projektavimas. Pagrindinés nuostatos”, 6.1 lentele.

4.2. MEDZIAGOS

StatramsC¢iy gamybai numatytos plieno klasés: profiliams S355J2+(AR arba M), lakStams
S355J2+(AR arba N) pagal LST EN 10025-2:2019 su 3.1 kokybés sertifikatu pagal LST EN
10204:2004/P:2005, jskaitant CE Zenklinimg pagal LST EN 10204:2004/P:2005. Elementy pavirSiaus
kokybés klasés pagal LST EN 10163-1:2005: profiliuo¢iams — C1 (pagal LST EN 10163-3:2005),
lakstams — A2 (pagal LST EN 10163-2:2005).

Elektrodai ir suvirinimo viela, turi buti suderinti su plieno, kuris virinamas, klase. Naudojamos
suvirinimo medziagos ir darby technologija turi uztikrinti laiking suvirinimo siiilés atsparuma ne mazesnj
kaip pagrindinio metalo norminis laikinasis atsparumas, o taip pat tvirtumg, kalumg ir santykinj
pailgéjima.

4.3. GAMYBA

Suvirinimo klasé C pagal LST EN ISO 5817:2014. Suvirintojai turi biiti sertifikuoti pagal LST EN
ISO 9606-1:2017. SPPP (suvirinimo procediry patvirtinimo protokolas) pagal LST EN ISO 15614-
1:2004. SPA (suvirinimo procediiros aprasas) pagal LST EN ISO 15609-1:2019. Kokybés kontrolés
bandymus turi atlikti sertifikuoti inspektoriai (11 lygis).
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Ajtrios briaunos nuslifuojamos 1x1 mm, neapvalinamos. Slifavimas numatomas tik lakstams po
pjovimo. Nupjautos briaunos nuslifuojamos. Valcuoti profiliuociai papildomai neslifuojami. Gregztinés
skylés papildomai neslifuojamos, tik paSalinami apSerpetojimai (1 mm/45 laipsniai).

Technologiniy kiaurymiy (nutekéjimo/ventiliacijos ir panardinimo j cinkavimo vonig) iSdéstymas
turi biiti derinimas su rangovu ir projekto dalies vadovu.

4.4. SUVIRINIMAS

Tarpusavyje elementai jungiami suvirinant visu besijungianciu perimetru, suvirinimo siilés
metalas turi biiti ne blogesniy fiziniy — mechaniniy savybiy uz suvirintg pagrindin} metalg. Fizinés
mechaninés siiiliy savybés neturi biiti blogesnés nei jungiamo metalo. Suvirintojo kategorija turi biti ne
zemesné kaip ketvirta. Suvirinimo siiiliy kraterio aukstis lygus tarpusavyje suvirinamyjy elementy
plonesniojo storiui. Plieniniy konstrukcijy suvirinimui su laikinu stiprumu nutraukimui iki 500 MPa
naudoti “UONI-13-45" tipo elektrodus. Poros, plySiai, neprivirinimai ir kiti defektai turi biti iSkertami, o
sitilés naujai susivirinamos. Visos suvirinimo sitlés turi biiti patikrintos.

Inzinierius gali pareikalauti i§ rangovo paruosti ir iSbandyti kiekvieno suvirinimo tipo bandinius.
Bandiniai turi buiti paruosti naudojant storiausig Siame projekte esancig plokstele ir su Siam darbui
pasitlyta jranga bei suvirintojais. Tada bandinius turi iSbandyti nepriklausoma bandymy laboratorija.
Bandiniai turi biti prieinami apapziiirai ir jos sprpendimas apie suvirinimo standartg bei kokybe turi biti
galutinis.

Suvirinimai sudiirimu bei uzpildant siiiles tikrinami neardanciaisiais metodais:

- Vizualinis apzitré¢jimas;
- Prasiskverbimo (sandarumo) bandymas;
- Ultragarsinis tyrimas.
Visos suvirintos vietos apzitirimos vizualiai. Neardancio tikrinimo daznis pateikiamas 4 lenteléje.

4 lentelé. Neardandio tikrinimo daZnis

Suvirinimo tipas Tikrinimas

100 % ultargarsinio tikrinimo ir 100 %

Suvirinimas sudiirimu visu gyliu . . .
24 prasiskverbimo tikrinimo

Bent 20 % ultargarsinio tikrinimo ir bent 20 %

Suvirinimas sudirimu daliniu gyliu . . o
24 prasiskverbimo tikrinimo

Suvirinimas uzpildymu Bent 10 % prasiskverbimo tikrinimo

Bandymus turi atlikti ar patikrinti atestuota tikrinanti jmon¢, aprobuota inZinieriaus. Rangovas turi
jtraukti 1 savo kaing visy bandymy ir tikrinimy i§laidas.

4.5. APSAUGA NUO KOROZIJOS, DAZYMAS

Antikorozin¢ metaliniy pavirSiy padengimo danga turi buti ilgaamzeé, atspari drégmei,
klimatiniams, cheminiams bei mechaniniams poveikiams, turi sudaryti iStising danga, kurioje neturi biti
jtrikimy, pasleliy, nutekéjimy. Prie§ dengiant dazais, visi pavir$iai turi bati jvertinti ir apdoroti pagal 1ISO
8504:92. Danga turi biiti gerai sukibusi su pagrindu. Turi biti laikomasi tokio paruoSimo ir dazymo
nuoseklumo:

— nuriebinimas;

— mechaninis valymas, suspausto oro srove purSkiant abrazyving medZziagg. PavirSius

nuvalomas abrazyviniu patimu iki SA-2 %2 V4 klasés pagal standartg SFS-ISO 8501-1:1988.
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Nuvalius metalo pavirSiy tokiu biidu jis btina Siurkstus, todé¢l gruntas labai gerai sukimba su
pavirSiumi ir uztikrina gera dangos kokybe. Mazi pavirSiai gali buti valomi mechaniniu ar
rankiniu biidu Sepeciais, valomi skiedikliais. Riidziy suriS¢jais ruo$ti pavirSiy dazymui
draudziama. Nuvalius atitinkamg pavirSiaus plota, jis turi biti gruntuojama. Palikti
negruntuotg pavirsiy ilgiau kaip 24 val. draudziama;

- gruntavimas epoksidiniais dazais turi bati atliktas gamykloje tuoj po valymo;

— daZzymas apdailiniais dazais atlickamas gamykloje po gruntavimo, suderinant su

priesgaisriniais dazais.

— spalva turi buti tokia kaip nurodyta architektiirinéje projekto dalyje.

Suvirinimo sitlés ir pazeistos vietos turi biiti nuvalomas abrazyviniu putimu iki SA-2 2 V4
klasés pagal standarta SFS-ISO 8501-1:1988 ar iki SSPC-SP6 standartu. Visas pltimu nuvalytas
pavirsiaus profilis turi buti 50-75. Prie§ daZzant, metalo temperatira turi biiti 3 °C vir§ kondensacijos tasko
ir visos suvirinimo sitilés turi biiti nuteptos ta pacia antikorozine danga vienu sluoksniu teptuku.

Dazymas turi buti atliekamas purSkimu auksStu slégiu. Teptuku gali buti atliekamas tik atskiry
viety pataisymas. Dazymas teptuku atlieckamas taip, kad dengiamajame sluoksnyje nesimatyty teptuko
zymiy. Statybos metu paZeistos vietos turi buiti nuvalomos, gruntuojamos ir perdazomos. Tam
konstrukcijy gamintojas turi pateikti reikiamg kiekj atitinkamy dazy (ne maziau kaip po 3 % visy tipy
dazy).

Kai konstrukcijy sujungimas atlieckamas aiksteléje, virinimo pédsakai ir dazy apgadinimas turi biti
gerai nuslifuojami ir i§ karto gruntuojami, o véliau - nudazomi tokio pat tipo ir spalvos dazais.

Varztai ir savisriegiai varZtai sujungimams turi biiti karStai galvanizuoto arba neriidijancio plieno.

Kokybeés kontrolé¢ ir darby priémimas, vadovautis:

- STR 2.05.08:2005 “Plieniniy konstrukcijy projektavimas. Pagrindinés nuostatos”.

- ST 4514622.01:2003 “Bendrieji statybos darbai”.

4.6. KONSTRUKCIJU MONTAVIMAS

Konstrukeijy uztvirtinimas projektinéje padétyje turi buti atliktas 1§ karto po iSlyginimo
patikrinimo instrumentais (teodolitu, nivelyru, matavimo rulete), iSskyrus atvejus numatytus darby
vykdymo projekte.

Esant suvirintiems sujungimams uztvirtinimas atlickamas per du kartus — laikinas, po to
projektinis. Laikinas uztvirtinimas atliekamas privirinimu taskais arba ,kaip taisyklé, specialiais gnybtais.

Konstrukcijy suvirinimo pavirSius ir darbo vieta reikia apsaugoti nuo lietaus, sniego ir ve¢jo.
Suvirinimo medziagos turi tenkinti atitinkamy standarty reikalavimus ir turéti kokybés sertifikatus bei
gamintojy ir tiekéjy pasus. Suvirinimo medziagas saugoti sausose patalpose prie temperatiiros 15 °C. Visi
padaryti sujungimai turi biiti tvirti ir lygis.

Konstrukeijy suvirinimg atlikti tik patkrinus jy projekting padétj. Suvirinimo siiiliy ir konstrukcijy
elementy kraSty iSmatavimai, nukrypimai turi atitikti standarty reikalavimus. Suvirinamy elementy krastai
ir privirinamos vietos turi buti $vartis- be radziy, riebaly, dazy, purvo, vandens ir pan. Esant reikalui
suvirinimo vietos turi bati i§ anksto paSildomos iki 120-160 °C. Daugiasluoksniy suvirinimo sitliy po
pirmojo sluoksnio atlikimo sekantj sluoksnj virinti galima tik jau atvésus ir gerai jj nuvalius metaliniu
Sepeciu nuo $lako ir metalo pursly

Suvirinimo sitilés metalas turi biiti ne prastesniy fiziniy — mechaniniy savybiy uz suvirintg
pagrindinj metalg.
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5 lentelé. Metaliniy sijy, kolony ir ilginiy montavimo leistini nuokrypiai

Nuokrypio pavadinimas Leistinas nuokrypis, mm

- Sijy ir ilginiy virSutiniy juosty asies nuokrypis ties tvirtinimo taskais | 15

- Tarpkoloniy nuokrypiai 5

- Jlinkio dydis (kreivumas) tarp santvaros juosty ir rygeliy, sijy | iki 0,0013 atstumo tarp
tvirtinimo tasky tvirtinimo  tasky, bet ne

daugiau kaip 15 mm

- Atraminiy mazgy altitudziy nuokrypiai 10
- llginiy nuokrypiai nuo projektiniy asiy 5

4.7. TRIUKSMA SLOPINANCIOS SIENUTES

Plieniniy statramsCiy tarpatramiai (standartinis statrams¢iy zingsnis — 6 metrai) uzpildomi
aliuminiais (lakSto storis t > 1,00 mm) garsa absorbuojanciais ir atspindinCiais elementais. Projekte
triukSma absorbuojanciy ir atspindin¢iy elementy aukstis priimtas 500 mm. Triuk§mg mazinantys
elementai turi biti tinkami montuoti | HE 160 (A/B) skerspjiivio profiliuocius be papildomy tvirtinimo
detaliy.

Triuk§mag maZzinancias uztvaras veikiancios véjo apkrovos ir kiti poveikiai skai¢iuojami pagal LST
EN 1990, LST EN 1991 standarty nurodymus. Darbo projekto metu turi biiti perskai¢uojamos A, B, C, D
zonose veikian¢iy charakteristiniy vejo apkrovy reikSmes.

Garsg absorbuojantys elementai privalo turéti CE Zenklinimg pagal LST EN 14388:2015 ir
tenkinti reikalavimus akustinéms bei mechaninéms charakteristikoms pagal LST EN 1793-1:2017, LST
EN 1793-2:2018, LST EN 1794-1:2018+AC:2019, ir LST EN 1794-2:2020 standartus. Akustiniy
elementy gamintojo kokybés vadybos sistema turi biti sertifikuota pagal ISO 9001.

Garsg absorbuojantys aliuminiai elementai turi buti padengti ilgalaike, gamykloje dengiama anti
grafiti danga.
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ML PASTABOS:
é;nEJ;M_AS'r Stiniai poliai- 1. Greztiniai poliai suprojektuoti smélingo molio pagrindui (IGS-6, IGS-?, 1GS-8, pagal UAB "INGEO"
GmPa'limSi'-g1 ; ) mongli’rinf’é amating siia. projektiniy inzineriniy geologiniy tyringjimy ataskaitg). Poliai j tokj gruntg jleidziami 0,5 m.
PKol1 3J_" lieniné kolona P J3: 2. Gruntas po pamatais furi butfi nejudinfas, vienfisos sfrukturos.
o P ' 3. Poliai armuojami S500 stiprumo klasés armafuros sfrypynais, pagal LST EN ISO 15630-1:2019.
Poliai: . Poliams naudojamas C25/30 X(C2 klasés betonas, pagal LST EN 206:2013+A2:2021.
GP-1, 2500, v.a. +1.000, ilgis 6000 mm; L. Pamatinés sijos armuojamos S500 stiprumo klasés armaturos strypynais, pagal LST EN ISO
GP-2, 2500, v.a. +0.000, ilgis 6000 mm; 15630-1:2019. Joms naudojamas (30/3% XF&4, F200, W6 klasés betonas, pagal LST EN 206:2013+A2:2021.
GP-3, 2600, v.a. +0.000, ilgis 6000 mm. 5. Metaliniai elementai gaminami i$ $355J2 klasés plieno pagal LST EN 10027-1:201%.
Kolonos: 6. Metaliniai elementai (jei nenurodyta kitaip) tarpusavyje suvirinami, siulés statinis z - plonesniojo is
PKol-1 HEA160 v.a. +3.300. jungiamyju elementy storis, pagal LST EN ISO 9692-1:2013.
PKol—ZI HEA266 va sr pl’ane' 7. Konstrukciju suvirinimui naudojamos suvirinimo medziagos uztikrinancios suvirinimo siulés Projektas,
PKol-3, HEA160, v.a. +3.300; skaiciuojamuosius stiprius ne mazesnius nei suvirinamo metalo. Atestato Universalaus daugiafunkcinio aik$tyno triuk8mo maZinimo priemonif
PKol-4, HEA160+UPN160, v.3. +3.300; 8. Metaliniai elementai cinkuojami, cinko storis ne maZiau 85 pm pagal LST EN 1461:2009. r. UAB "PATVANKA® Chemiky g. 30, Kedainiy m., Kedainiy r. sav., stafybos projekfas
9. Atmosferos ir aplinkos koroziskumo kategorija - C3 pagal LST EN ISO 12944-2:2017. Stafinys:
10. Akustines sienutes altitudes fikslinti pagal SA dal]. 12930 bV |G Kemzira [ 2022-02 | Akusting sienuté
12861 PDV M. Kasiulevitius 2 2022-02
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AKUSTINES SIENUTES KOLONU ATRAMINES REAKCIJOS M 1:200
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Y PASTABOS:
1. Brézinyje pateiktos skaiCiuojamosios apkrovy reiksmes.
2. Skaiciuojamosios apkrovos duotos kolonos apacioje, auksciausios kolonos svoris nevirsija 4,5 kN.
Z X Projektas:
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Eil Poziciia Pavadinimas Jvmuo Mato| Kie Sanaudos [ Papildomi
Nr. ozicl vadint YMUO ! vnt. | kis [ Vat. | I8 viso duomenys
1. AKUSTINE SIENUTE
1.1 GreZtiniai poliai
1.1.1 GP-1 betonas C25/30 XC2 (8500 mm, 6,0 m ilgio) m’ 3 1,2 3,6
1.1.2 armattra S500 kg 156 470
1.1.3 GP-2 betonas C25/30 XC2 (8500 mm, 6,0 m ilgio) m’ 31 1,2 37,2
1.1.4 armattra S500 kg 156 | 4830
1.1.5 GP-3 betonas C25/30 XC2 (8600 mm, 6,0 m ilgio) m’ 11 1,7 18,7
1.1.6 armatiira S500 kg 221 2430
1.1.7 inkariniai varztai Peikko HPM24P vnt. - - 202
1.2 Monolitinés pamatinés sijos
1.2.1 |GmPamSi [betonas C30/37 XF4, F200, W6 m’ i - 11,4
1.2.2 j-1 armattra S500 kg - 1480
1.2.3 |GmPamSi [betonas C30/37 XF4, F200, W6 m’ i - 0,6
1.2.4 j2 armattra S500 kg - 80
1.3 Papildomas esamy pamaty
apibetonavimas
1.2.1 AP-1 betonas C25/30 XC2, F150, W6 m’ i - 2,6
1.2.2 armattra S500 kg - 400
1.3 Metalinés kolonos
1.3.1 PKol-1 HEA 160, S355J2, 3220 kg 32 98 3136
1.3.2 ° lakstinis plienas, S355J2 kg 20,7 | 662,4
1.3.3 PKol2 HEA260, S355J2, 55,126 m kg i - 3760
13.4 "% [lakstinis plienas, S355J2 kg ~ [ 10010
1.3.5 PKol-3 HEA 160, S355J2, 2220 kg 6 67,5 | 405
1.3.6 O [lakstinis plienas, S355J2 kg 65 390
1.3.7 HEA 160, S355J2, 3220 kg 98 196
1.3.8 | PKol-4 [UPN 160, S355J2, 3220 kg | 2 61 122
1.3.9 lakstinis plienas, S355J2 kg 51,7 | 103,4
1.3.10 jSvirkS¢iamieji klijuojami inkariniai strypai kg 100
Universalaus daugiafunkcinio aikstyno triukSmo
ATEST. . mazinimo priemoniy Chemiky g. 30, Kédainiy m.,
NR. UAB ,PATVANKA e .
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1.

Kolony skaiciavimas

Pateikiamas kolony PKol-1 ir PKol-2 skaitiavimas, pavojingiausiose vietose.

=

O

1.1 pav. Konsfrukcijos schema, Nr.1 - PKol-1, 3,3 m, Nr.2 - PKol-2, 6,488 m

Universalaus daugiafunkcinio aikstyno triukSmo
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pX=3.60 |
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1.2 pav. ISorinés charakteristinés véjo apkrovos (kN/m)

| pX=2.69 |

| N
pX=4.68 |
S o

1.3 pav. ISorinés skaiCiuojamosios véjo apkrovos (kN/m)

| pX=2.07|
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0.00

| -2548| | :56.62
1.4 pav. Lenkimo momenty diagrama nuo skaiCiuojamyjy apkrovy derinio (kNm)

0.00

| 15.44 |

1.5 pav. Skersiniy jégu magramé nuo skaiﬁu@anuﬂu'apkrdvu derinio (kN)
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FX=-17,47

FX=-15,44
MY=-56,62

~MY=-25,48

pav. Atraminés reakcijos nuo skaiciuojamyju apkrovy derinio (kN)

B

|

]
1.7 pav. |linkiai nuo charakteristiniy apkrovy derinio (mm)

LAPAS | LAPUY

Kolonos PKol-1 tikrinimas.

21-62-TP-SK-IS




Parinkta kolona HEA160, S355, ribiniy jlinkiy salyga:

d=152mm < dj, =

Tikrinamas reikalingas kolonos atsparumo momentas:
Wygaiso = 220 -107° m® > W,y =
ISvada: Kolonos HEA160 iSnaudojimas — 0,36<1,00.

Kolonos PKol-2 tikrinimas.
Parinkta kolona HEA260, S355, ribiniy jlinkiy salyga:

d=209mm<dy, =

Tikrinamas reikalingas kolonos atsparumo momentas:

Whgazeo = 836 - 1070 m3 > W,y =

ISvada: Kolonos HEA260 iSnaudojimas - 0,21<1,00.

153 153

h 3300
150~ 150

M., 2548103

fya  322,72-10°

h 6488

M,y 56,62 103

fya  322,72-10°

——=22mm

=78,95-107%m3

=42,41mm

=175,4-107%m3

21-62-TP-SK-IS

LAPAS

LAPY




Polis GP-2, Grezinys NR. 1
Audrius Cizinauskas

Pile verification
Input data

Project

Task : Polis GP-2, Grezinys NR. 1
Author : Audrius CiZinauskas

Date : 2022-02-03

Settings

(input for current task)

Materials and standards

Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard

Steel structures : EN 1993-1-1 (EC3)
Partial factor on bearing capacity of steel cross section : ypg = 1,00

Timber structures : EN 1995-1-1 (EC5)
Partial factor for timber property : ym = 1,30

Modif. factor of load duration and moisture content : Kmod = 0,50

Coeff. of effective width for shear stress : ker = 0,67

Pile

Verification methodology : according to EN 1997

Analysis for drained conditions : CSN 73 1002

Load settlement curve : linear (Poulos)

Horizontal bearing capacity : Elastic subsoil (p-y method)

Design approach : 1 - reduction of actions and soil parameters

Partial factors on actions (A)
Permanent design situation

Combination 1 Combination 2
Unfavourable Favourable Unfavourable Favourable
Permanent actions : YG = 1,35 [] 1,00 [-] 1,00 [-] 1,00 [-]

Partial factors for soil parameters (M)
Permanent design situation

Combination 1 Combination 2
Partial factor on internal friction : Yo = 1,00 [-] 1,25 []
Partial factor on effective cohesion : Ye = 1,00 [-] 1,25 []
Partial factor on undrained shear strength : You = 1,00 [-] 1,40 [-]

Partial factors for resistances (R)
Permanent design situation

Combination 1 Combination 2
Partial factor on shaft resistance : Ys = 1,00 [-] 1,30 [-]
Partial factor on base resistance : Yb = 1,25 [] 1,60 [-]
Partial factor on resistance in tension : Yst = 1,25 [-] 1,60 [-]
Basic soil parameters
c
No. Name Pattern fPot of v v
| [kPa] [kN/m3] [-]
1 0_piltinis gruntas 35,00 0,00 18,00 0,25
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Polis GP-2, Grezinys NR. 1
Audrius CiZinauskas
C
No. Name Pattern Pef ef Y v
[°] [kPa] [kN/m3] [-]
2 1GS-2 24 24,11 0,00 20,90 0.30
7/ - /
3 1GS-3 R 2411 0,00 21,20 0,30
4 1GS-4 — 37,04 0,00 19,50 0.35
5 1GS-5 20,80 10,00 21,40 0.35
6 1GS6 25,20 10,00 21,80 0.35
7 1GS-7 20,84 10,00 22,00 0.35
8 1GS-8 33,49 10,00 22,20 0.35
9 1GS-9 34,99 0,00 21,50 0.30
10 1GS-1 - | 20,01 10,00 20,60 0.35
E E
No. Name Pattern oed def Ysat ¥s "
[MPa] = [MPa] = [kN/m3] = [kN/m3] [
1 0_piltinis gruntas - 45,00 21,00 -
2 1GS-2 4 - 20,05 23,90 ;
3 1GS-3 I - 2895 24,20 ;
4 1GS4 - - 5428 22,50 ;
5 1GS-5 - 19,34 2240 -
6 1GS6 - 37.91 22,80 -
7 1GS-7 - 5169 23,00 ;
8 1GS-8 - 7147 23,20 -
9 1GS-9 - 4909 23,50 ;
10 I1GS-1 - - 1105 22.01 -
2|
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Polis GP-2, Grezinys NR. 1

Audrius Cizinauskas
Parameters of soils to compute modulus of subsoil reaction
No. Name Pattern [MNI;m3] [E]
1 0_piltinis gruntas 120,00 35,00
2 1GS-2 L 55,80 24,11
3 1GS-3 ey 80,50 24,11
4 1GS-4 — 156,60 37,04
5 IGS-5 55,80 20,80
6 IGS-6 109,40 25,20
7 IGS-7 149,10 29,84
8 IGS-8 206,20 33,49
9 IGS-9 136,60 34,99
10 1GS-1 - | 31,90 20,01

Soil parameters

0_piltinis gruntas
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

1IGS-2
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-3
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :

y = 18,00 kN/m3
Pef = 3500°

Cef = 0,00 kPa

v = 0,25

Egef = 45,00 MPa

VYsat = 21,00 KN/m3

k = 120,00 MN/m3
B = 3500°

y = 20,90 kN/m3
Pef = 2411°

Cef = 0,00 kPa

v = 030

Edef = 20,05 MPa
Vsat = 23,90 KN/m3
k = 55,80 MN/m3
B = 2411°

y = 21,20 kN/m3
Pef = 2411°

Cef = 0,00 kPa

v = 030

Edef = 28,95 MPa
Vsat = 24,20 KN/m3
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Polis GP-2, Grezinys NR. 1

Coefficient :
Angle of dispersion :

IGS-4
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-5
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-6
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-7
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-8
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-9
Unit weight :

Angle of internal friction :

Pef
Cef

Egef

Ysat =

Pef
Cef

Egef

Ysat =

Pef
Cef

Eder
Ysat

Pef
Cef

Egef

Ysat =

Pef
Cef

Egef

Ysat =

Pef

80,50 MN/m3
2411°

19,50 kN/m3
37,04 °
0,00 kPa
0,35
54,28 MPa
22,50 kN/m3

156,60 MN/m3
37,04 °

21,40 kN/m3
20,80 °
10,00 kPa
0,35

19,34 MPa
22,40 kN/m3
55,80 MN/m3
20,80 °

21,80 kN/m3

25,20°

10,00 kPa

0,35

37,91 MPa

22,80 kN/m3
109,40 MN/m3

25,20°

22,00 kN/m3

29,84~

10,00 kPa

0,35

51,69 MPa

23,00 kN/m3
149,10 MN/m3

29,84~

22,20 kN/m3

33,49 °

10,00 kPa

0,35

71,47 MPa

23,20 kN/m3
206,20 MN/m3

33,49°

21,50 kN/m3
34,99 °
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Polis GP-2, Grezinys NR. 1

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

1IGS-1
Unit weight :

Angle of internal friction :

Cohesion of soil :
Poisson's ratio :
Deformation modulus :
Saturated unit weight :
Coefficient :

Angle of dispersion :

Geometry

Pile profile: circular
Dimensions
Diameter d
Length |

0,50 m
6,00 m

Cef = 0,00 kPa
v = 0,30
Egef = 49,09 MPa

Ysat = 23,50 kN/m3

k = 136,60 MN/m3
B = 3499°

y = 20,60 kN/m3
Qef = 20,01°

Cef = 10,00 kPa

v = 035

Egef = 11,05 MPa
Ysat = 22,01 kN/m3
k = 31,90 MN/m3
B = 20,01°

Calculated cross-sectional characteristics

Area A
Moment of inertia |

Location
Off ground height

Depth of finished grade h, ,

Technology: Bored piles

h

1,96E-01 m2
3,07E-03 m4

0,00 m
0,00 m

Name : Geometry

_Stage - analysis : 1-0

OGFG

0_piltinis gruntas

1GS-8

1GS-7

Modulus of subsoil reaction assumed linear.
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Material of structure

Unit weight y = 23,00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).

Concrete: C 25/30

Cylinder compressive strength fok = 25,00 MPa
Tensile strength fotm = 2,60 MPa
Elasticity modulus E.m = 31000,00 MPa
Shear modulus G = 12917,00 MPa
Longitudinal steel: B500B

Yield strength fyk = 500,00 MPa
Transverse steel: B500B

Yield strength fyk = 500,00 MPa

Geological profile and assigned soils

Position information
Terrain elevation = 0,00 m
Geological profile and assigned soils

Thickness of layer, Depth Altitude Pedrmalenl Pattern
t [m] z [m] [m]
1 0,80 0,00..0,80 0,00 ..-0,80 0O_piltinis gruntas
2 1,00 0,80 .. 1,80 -0.80 .. -1,80 IGS-1 Bl
3 1,20 1,80 ..3,00 -1,80 .. -3,00 1GS-2 A
4 0,40 3,00 .. 3,40 -3,00 .. -3.40 1GS-4 |
5 0,40 3,40 .. 3,80 -3,40 .. -3.80 1GS-2 A
6 1,50 3,80 ..5.30 -3.80 .. -5,30 1GS-8
7 1,70 5,30 .. 7,00 -5,30 .. -7,00 1GS-7
8 1,00 7,00 .. 8,00 -7,00 .. -8,00 IGS-6
9 - 800.% -800.- IGS7
Load
M M H H
No. Load Name Type N * . * .
new change [kN] [kNm] [kNm] [kN] [kN]
1 Yes Apkrova Design 0,00 25,48 0,00 0,00 15,44

Global settings

Analysis of vertical bearing capacity : analytical solution
Analysis type : analysis for drained conditions
Settings of the stage of construction

Design situation : permanent
Verification methodology : without reduction of soil parameters
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Polis GP-2, Grezinys NR. 1

Verification No. 1

Verification of pile bearing capacity according to theory of LS - partial results

Pile base bearing capacity:

Coefficient of bearing capacity Ne = 29,76
Coefficient of bearing capacity Ng = 18,07
Coefficient of bearing capacity N, = 14,69
Coefficient of bearing capacity K1 1,00

Design pile base bearing capacity = Rpq 3794,81 kPa
Area of pile transverse cross-section A, = 1,96E-01 m2

Pile shaft resistance:
Reduction of effective pile length L, =0,86 m

Depth Thickness (O Cud Y YR2 fs Rg;i
[m] [m] [°] [kPa] [kN/m3] [-] [kPa] [kN]
0,80 0,80 35,00 0,00 18,00 1,00 4,02 5,05
1,80 1,00 20,01 10,00 20,60 1,00 17,40 27,33
3,00 1,20 24,11 0,00 20,90 1,00 17,39 32,78
3,40 0,40 37,04 0,00 19,50 1,00 38,24 24,03
3,80 0,40 24,11 0,00 20,90 1,00 26,36 16,56
5,14 1,34 33,49 10,00 22,20 1,00 58,25 122,55
Verification of pile bearing capacity according to theory of LS - partial results
Pile base bearing capacity:
Coefficient of bearing capacity Ne = 20,22
Coefficient of bearing capacity Ng = 10,28
Coefficient of bearing capacity N, = 6,39
Coefficient of bearing capacity K1 = 1,00
Design pile base bearing capacity = Rpgq = 2038,42 kPa
Area of pile transverse cross-section A, = 1,96E-01 m2
Pile shaft resistance:
Reduction of effective pile length L, =0,59 m
Depth Thickness Pd Cud Y YR2 fs Rs;i
[m] [m] [] [kPa] [kN/m3] [-] [kPa] [kN]
0,80 0,80 29,26 0,00 18,00 1,00 3,26 3,15
1,80 1,00 16,24 8,00 20,60 1,00 13,95 16,85
3,00 1,20 19,70 0,00 20,90 1,00 14,01 20,31
3,40 0,40 31,12 0,00 19,50 1,00 31,11 15,04
3,80 0,40 19,70 0,00 20,90 1,00 21,23 10,26
5,30 1,50 27,89 8,00 22,20 1,00 47,90 86,81
5,41 0,11 24,65 8,00 22,00 1,00 49,50 6,52

Verification of pile vertical bearing capacity according to the theory of LS - results

Analysis carried out with automatic selection of the most unfavourable load cases.

Verification of compressive pile:
Most unfavorable load case No. 1. (Apkrova)

Pile skin bearing capacity Ry = 228,29 kN
Pile base bearing capacity Ry = 596,09 kN
Pile bearing capacity R, = 824,38 kN
Ultimate vertical force Vq = 36,58 kN

R¢ = 824,38 kN > 36,58 kN = V4
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Pile bearing capacity is SATISFACTORY
Verification No. 1

Analysis of load settlement curve - input data

Layer Es
No. [MPa]
1 15,00
2 15,00
3 15,00
4 15,00
5 15,00
6 15,00
7 15,00

Maximum pile settlement sjj,, = 25,0 mm
Analysis of load settlement curve - partial results

Correction factor for pile compressibility
Correction factor for Poisson's ratio of soil
Correction factor for stiffness of bearing stratum
Base-load proportion for incompressible pile
Proportion of applied load transferred to pile base

Influence coefficients of settlement :
Basic - dependent on ratio I/d

Correction factor for pile compressibility

Correction factor for finite depth of layer on a rigid base

Correction factor for Poisson's ratio of soil
Analysis of load settlement curve - results
Load at the onset of mobilization of skin friction Ry,

The settlement for the force Ry, Sy
Total resistance Rc¢
Maximum settlement Slim

Verification No. 1

Ck = 0,96
C, = 0,82
Cp = 1,60
Bo = 0,09
B =0,12
lp =0,13
Rk = 1,02
Ry = 1,00
R, = 0,92
258,87 kN

4,2 mm
403,66 kN

25,0 mm

Input data to compute pile horizontal bearing capacity

Analysis carried out with automatic selection of the most unfavourable load cases.

Horizontal bearing capacity verified in the direction of maximum load effect.
Distributions of internal forces and displacement of pile

Pile displacements and internal forces distributions:

Dist. Modulus k Displacement Rotat. Stress Shear Force Moment

[m] [MN/m3] [mm] [mRad] [kPa] [kN] [KNm]
0.00 0.00 -6.21 2.26 0.69 -15.44 25.48
0.27 1.98 -5.61 2.18 11.11 -14.66 29.58
0.30 2.20 -5.54 217 12.20 -14.49 30.01
0.57 4.18 -4.97 2.08 20.77 -12.24 33.65
0.60 4.40 -4.91 2.07 21.59 -11.92 34.01
0.87 2.36 -4.36 1.97 10.27 -9.21 36.82
0.90 2.44 -4.30 1.96 10.48 -9.05 37.09
1.17 3.17 -3.79 1.85 11.99 -7.52 39.34
1.20 3.25 -3.73 1.84 12.12 -7.34 39.56
1.47 3.98 -3.25 1.73 12.93 -5.65 41.31
I 8]
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Dist. Modulus k Displacement Rotat. Stress Shear Force Moment
[m] [MN/m3] [mm] [mRad] [kPa] [kN] [kNm]

1.50 4.06 -3.20 1.71 12.99 -5.45 41.48
1.77 4.79 -2.75 1.59 13.19 -3.68 42.71
1.80 4.87 -2.70 1.58 17.13 -3.48 42.82
1.80 7.77 -2.70 1.58 17.13 -3.48 42.82
2.07 8.94 -2.29 1.46 20.51 -0.67 43.38
210 9.07 -2.25 1.44 20.42 -0.36 43.40
2.40 10.36 -1.84 1.31 19.06 2.61 43.05
2.43 10.49 -1.80 1.29 18.89 2.89 42.97
2.70 11.66 -1.47 1.17 17.11 5.32 41.86
2.73 11.79 -1.43 1.16 16.88 5.58 41.69
3.00 12.96 -1.13 1.04 22.97 7.71 39.89
3.00 27.46 -1.13 1.04 22.97 7.71 39.89
3.03 27.73 -1.10 1.03 30.61 8.18 39.65
3.30 30.20 -0.84 0.92 25.38 11.96 36.92
3.33 30.48 -0.81 0.91 2478 12.34 36.55
3.60 15.55 -0.58 0.81 9.03 14.21 32.92
3.63 15.68 -0.56 0.80 8.73 14.35 32.49
3.90 50.77 -0.35 0.71 17.88 16.02 28.43
3.93 51.16 -0.33 0.71 16.93 16.29 27.95
4.20 54.67 -0.15 0.63 8.23 17.99 23.30
4.23 55.06 -0.13 0.63 7.25 18.10 22.75
4.50 58.58 0.03 0.57 -1.70 18.48 17.79
4.53 58.97 0.05 0.56 -2.71 18.45 17.23
4.80 62.48 0.19 0.52 -11.99 17.46 12.36
4.83 62.87 0.21 0.52 -13.04 17.27 11.84
5.10 66.39 0.34 0.49 -22.77 14.86 7.47
5.13 66.78 0.36 0.49 -23.88 14.51 7.03
5.37 54.69 0.47 0.47 -25.85 11.36 3.92
5.40 54.99 0.49 0.47 -26.77 10.96 3.59
5.67 57.74 0.61 0.47 -35.41 6.77 1.17
5.70 58.05 0.63 0.47 -36.41 6.23 0.97
5.97 60.80 0.75 0.46 -45.76 0.69 0.01
6.00 61.10 0.77 0.46 -46.73 -0.00 -0.00

Maximum internal force and deformation :

Pile head displacement = -6,2 mm

Max. pile displacement = 6,2 mm

Max. shear force = 18,50 kN

Maximum moment = 43,40 kNm

Verification of cross section in bending:

Cross-section: circular, d = 0,50 m

Reinforcement - 6 pc bars 16,0 mm; cover 70,0 mm

Type of structure (reinforcement ratio) : pile

Reinforcement ratio p = 0,614 % > 0,500 % = Pmin

Load : Mgq = 43,40 kNm

Bearing capacity : Mrq = 96,98 kNm

Designed pile reinforcement is SATISFACTORY

Verification of cross section in shear:

Shear reinf. - profile 8,0 mm; spacing 200,0 mm

I 9|
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Agy =2 x251,3=502,7 mm?2
Ultimate shear force: Vrq = 196,69 kKN > 18,50 kN = V4
Cross-section is SATISFACTORY.

only minimal shear reinforcement
Reinforcement drawing

p 0,50

1
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Name : Horizontal cap. |Stage - analysis : 1 -1
Geometry Modulus Kh Shear force Bending moment
1=6,00m Kh - linear Max. = 1850 kN
(circular) ’ ' 6 544 25,48
15,86
1 1 1 1
“ X
o5
IS
S
4 177 \:“::‘:‘
3 27 46 3
31,12
4947
,, =

7500

8
75,00 100
MN/m?]

hoo
[mm]

125,00

25,00

50,00
[kN]

5000
[kNmj
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Pile verification
Input data

Project

Task : Polis GP-2, Grezinys NR. 2
Author : Audrius CiZinauskas

Date : 2022-02-03

Settings

(input for current task)

Materials and standards

Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard

Steel structures : EN 1993-1-1 (EC3)
Partial factor on bearing capacity of steel cross section : ypg = 1,00

Timber structures : EN 1995-1-1 (EC5)
Partial factor for timber property : ym = 1,30

Modif. factor of load duration and moisture content : Kmod = 0,50

Coeff. of effective width for shear stress : ker = 0,67

Pile

Verification methodology : according to EN 1997

Analysis for drained conditions : CSN 73 1002

Load settlement curve : linear (Poulos)

Horizontal bearing capacity : Elastic subsoil (p-y method)

Design approach : 1 - reduction of actions and soil parameters

Partial factors on actions (A)
Permanent design situation

Combination 1 Combination 2
Unfavourable Favourable Unfavourable Favourable
Permanent actions : YG = 1,35 [] 1,00 [-] 1,00 [-] 1,00 [-]

Partial factors for soil parameters (M)
Permanent design situation

Combination 1 Combination 2
Partial factor on internal friction : Yo = 1,00 [-] 1,25 []
Partial factor on effective cohesion : Ye = 1,00 [-] 1,25 []
Partial factor on undrained shear strength : You = 1,00 [-] 1,40 [-]

Partial factors for resistances (R)
Permanent design situation

Combination 1 Combination 2
Partial factor on shaft resistance : Ys = 1,00 [-] 1,30 [-]
Partial factor on base resistance : Yb = 1,25 [] 1,60 [-]
Partial factor on resistance in tension : Yst = 1,25 [-] 1,60 [-]
Basic soil parameters
c
No. Name Pattern fPot of v v
| [kPa] [kN/m3] [-]
1 0_piltinis gruntas 35,00 0,00 18,00 0,25
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C
No. Name Pattern Pef ef Y v
[°] [kPa] [kN/m3] [-]
2 1GS-2 24 24,11 0,00 20,90 0.30
7/ - /
3 1GS-3 R 2411 0,00 21,20 0,30
4 1GS-4 — 37,04 0,00 19,50 0.35
5 1GS-5 20,80 10,00 21,40 0.35
6 1GS6 25,20 10,00 21,80 0.35
7 1GS-7 20,84 10,00 22,00 0.35
8 1GS-8 33,49 10,00 22,20 0.35
9 1GS-9 34,99 0,00 21,50 0.30
10 1GS-1 - | 20,01 10,00 20,60 0.35
E E
No. Name Pattern oed def Ysat ¥s "
[MPa] = [MPa] = [kN/m3] = [kN/m3] [
1 0_piltinis gruntas - 45,00 21,00 -
2 1GS-2 4 - 20,05 23,90 ;
3 1GS-3 I - 2895 24,20 ;
4 1GS4 - - 5428 22,50 ;
5 1GS-5 - 19,34 2240 -
6 1GS6 - 37.91 22,80 -
7 1GS-7 - 5169 23,00 ;
8 1GS-8 - 7147 23,20 -
9 1GS-9 - 4909 23,50 ;
10 I1GS-1 - - 1105 22.01 -
2|
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Audrius Cizinauskas
Parameters of soils to compute modulus of subsoil reaction
No. Name Pattern [MNI;m3] [E]
1 0_piltinis gruntas 120,00 35,00
2 1GS-2 L 55,80 24,11
3 1GS-3 ey 80,50 24,11
4 1GS-4 — 156,60 37,04
5 IGS-5 55,80 20,80
6 IGS-6 109,40 25,20
7 IGS-7 149,10 29,84
8 IGS-8 206,20 33,49
9 IGS-9 136,60 34,99
10 1GS-1 - | 31,90 20,01

Soil parameters

0_piltinis gruntas
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

1IGS-2
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-3
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :

y = 18,00 kN/m3
Pef = 3500°

Cef = 0,00 kPa

v = 0,25

Egef = 45,00 MPa

VYsat = 21,00 KN/m3

k = 120,00 MN/m3
B = 3500°

y = 20,90 kN/m3
Pef = 2411°

Cef = 0,00 kPa

v = 030

Edef = 20,05 MPa
Vsat = 23,90 KN/m3
k = 55,80 MN/m3
B = 2411°

y = 21,20 kN/m3
Pef = 2411°

Cef = 0,00 kPa

v = 030

Edef = 28,95 MPa
Vsat = 24,20 KN/m3
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Polis GP-2, Grezinys NR. 2

Coefficient :
Angle of dispersion :

IGS-4
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-5
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-6
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-7
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-8
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-9
Unit weight :

Angle of internal friction :

Pef
Cef

Egef

Ysat =

Pef
Cef

Egef

Ysat =

Pef
Cef

Eder
Ysat

Pef
Cef

Egef

Ysat =

Pef
Cef

Egef

Ysat =

Pef

80,50 MN/m3
2411°

19,50 kN/m3
37,04 °
0,00 kPa
0,35
54,28 MPa
22,50 kN/m3

156,60 MN/m3
37,04 °

21,40 kN/m3
20,80 °
10,00 kPa
0,35

19,34 MPa
22,40 kN/m3
55,80 MN/m3
20,80 °

21,80 kN/m3

25,20°

10,00 kPa

0,35

37,91 MPa

22,80 kN/m3
109,40 MN/m3

25,20°

22,00 kN/m3

29,84~

10,00 kPa

0,35

51,69 MPa

23,00 kN/m3
149,10 MN/m3

29,84~

22,20 kN/m3

33,49 °

10,00 kPa

0,35

71,47 MPa

23,20 kN/m3
206,20 MN/m3

33,49°

21,50 kN/m3
34,99 °
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Audrius Cizinauskas

Cohesion of soil : Cef = 0,00 kPa

Poisson's ratio : v = 0,30

Deformation modulus : Egef = 49,09 MPa

Saturated unit weight : Ysat = 23,50 kN/m3

Coefficient : k = 136,60 MN/m3

Angle of dispersion : B = 3499°

IGS-1

Unit weight : y = 20,60 kN/m3

Angle of internal friction : Pef = 20,01°

Cohesion of soil : Cef = 10,00 kPa

Poisson's ratio : v = 035

Deformation modulus : Egef = 11,05 MPa

Saturated unit weight : Ysat = 22,01 kN/m3

Coefficient : k = 31,90 MN/m3

Angle of dispersion : B = 20,01°

Geometry

Pile profile: circular

Dimensions

Diameter d = 0,50 m

Length | =6,00 m

Calculated cross-sectional characteristics

Area A = 1,96E-01 m2

Moment of inertia | = 3,07E-03 m4

Location

Off ground height h =0,00 m

Depth of finished grade h, = 0,00 m

Technology: Bored piles

Name : Geometry Stage - analysis : 1-0
OG FG -

0_piltinis gruntas

‘ GYJO

1GS-8

1GS-7

Modulus of subsoil reaction assumed linear.

I 5|
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Material of structure
Unit weight y = 23,00 kN/m3

Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).

Concrete: C 25/30

Cylinder compressive strength fek 25,00 MPa
Tensile strength fotm = 2,60 MPa
Elasticity modulus E.m = 31000,00 MPa
Shear modulus G = 12917,00 MPa
Longitudinal steel: B500B
Yield strength fyk = 500,00 MPa
Transverse steel: B500B
Yield strength fyk = 500,00 MPa
Geological profile and assigned soils
Position information
Terrain elevation = 0,00 m
Geological profile and assigned soils
Thickness of layer, Depth Altitude Pedrmalenl Pattern
t [m] z [m] [m]
1 1,10 0,00..1,10 0,00 ..-1,10 O_piltinis gruntas
2 0,90 1,10..2,00 -1,10 .. 2,00 1GS-1 Bl
7 iz
3 1,70 2,00 .. 3,70 -2,00 .. -3,70 1GS-3 R, e
4 1,80 3,70..5,50 -3,70 ..-5,50 1GS-8
5 - 550.. o -550..- 1GS-7
Load
L N M M H H
No. oad Name Type * . * .
new change [kN] [kNm] [kNm] [kN] [kN]
1 Yes Apkrova Design 0,00 25,48 0,00 0,00 15,44
Global settings
Analysis of vertical bearing capacity : analytical solution
Analysis type : analysis for drained conditions
Settings of the stage of construction
Design situation : permanent
Verification methodology : without reduction of soil parameters
Verification No. 1
Verification of pile bearing capacity according to theory of LS - partial results
Pile base bearing capacity:
Coefficient of bearing capacity Ne = 29,76
Coefficient of bearing capacity Ng = 18,07
Coefficient of bearing capacity N, = 14,69
Coefficient of bearing capacity K1 = 1,00
Design pile base bearing capacity = Rpgq = 3805,64 kPa
Area of pile transverse cross-section A, = 1,96E-01 m2
I 6]
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Pile shaft resistance:
Reduction of effective pile length L, =0,86 m

Depth Thickness ®d Cud Y YR2 fs Rg;i
[m] [m] [°] [kPa] [kN/m3] [-] [kPa] [kN]
1,10 1,10 35,00 0,00 18,00 1,00 5,53 9,55
2,00 0,90 20,01 10,00 20,60 1,00 18,71 26,45
3,70 1,70 24,11 0,00 21,20 1,00 20,62 55,05
5,14 1,44 33,49 10,00 22,20 1,00 57,86 130,80
Verification of pile bearing capacity according to theory of LS - partial results
Pile base bearing capacity:
Coefficient of bearing capacity Ne = 20,22
Coefficient of bearing capacity Ng = 10,28
Coefficient of bearing capacity N, = 6,39
Coefficient of bearing capacity K1 = 1,00
Design pile base bearing capacity = Rpgq = 2044,24 kPa
Area of pile transverse cross-section A, = 1,96E-01 m2
Pile shaft resistance:
Reduction of effective pile length L, =0,59 m
Depth Thickness Pd Cud Y YR2 fs Rsi
[m] [m] [] [kPa] [kN/m3] [-] [kPa] [kN]
1,10 1,10 29,26 0,00 18,00 1,00 4,49 5,96
2,00 0,90 16,24 8,00 20,60 1,00 15,00 16,31
3,70 1,70 19,70 0,00 21,20 1,00 16,60 34,11
5,41 1,71 27,89 8,00 22,20 1,00 48,09 99,32

Verification of pile vertical bearing capacity according to the theory of LS - results
Analysis carried out with automatic selection of the most unfavourable load cases.

Verification of compressive pile:
Most unfavorable load case No. 1. (Apkrova)

Pile skin bearing capacity Rg = 221,84 kN
Pile base bearing capacity Ry, = 597,79 kN
Pile bearing capacity R, = 819,63 kN
Ultimate vertical force Vq = 36,58 kN

R. = 819,63 kN > 36,58 kN = V4

Pile bearing capacity is SATISFACTORY
Verification No. 1
Analysis of load settlement curve - input data

Layer Eg
No. [MPa]
1 15,00
2 15,00
3 15,00
4 15,00
5 15,00

Maximum pile settlement sjj,, = 25,0 mm
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Analysis of load settlement curve - partial results

Correction factor for pile compressibility
Correction factor for Poisson's ratio of soil
Correction factor for stiffness of bearing stratum

Base-load proportion for incompressible pile

Proportion of applied load transferred to pile base

Influence coefficients of settlement :
Basic - dependent on ratio I/d

Correction factor for pile compressibility
Correction factor for finite depth of layer on a rigid base R, = 1,00
Correction factor for Poisson's ratio of soil

Analysis of load settlement curve - results

Load at the onset of mobilization of skin friction Ry, =
The settlement for the force Ry,

Total resistance
Maximum settlement

Verification No. 1
Input data to compute pile horizontal bearing capacity

Analysis carried out with automatic selection of the most unfavourable load cases.

Sy
R¢

Slim =

Ck = 0,96
C, = 0,81
Cp = 1,41
Bo = 0,09
B =0,10
lp =0,13
Rk = 1,02
R, = 0,92
247,52 kN

4,0 mm
377,26 kN

25,0 mm

Horizontal bearing capacity verified in the direction of maximum load effect.
Distributions of internal forces and displacement of pile

Pile displacements and internal forces distributions:

Dist. Modulus k Displacement Rotat. Stress Shear Force Moment
[m] [MN/m3] [mm] [mRad] [kPa] [kN] [kNm]
0.00 0.00 -5.55 2.1 0.61 -15.44 25.48
0.27 1.98 -4.99 2.03 9.89 -14.75 29.58
0.30 2.20 -4.93 2.02 10.85 -14.59 30.03
0.57 4.18 -4.40 1.93 18.38 -12.60 33.72
0.60 4.40 -4.34 1.92 19.10 -12.31 34.09
0.87 6.38 -3.84 1.82 24 47 -9.35 37.03
0.90 6.60 -3.78 1.81 24 .95 -8.98 37.31
1.17 3.17 -3.31 1.70 10.48 -6.03 39.28
1.20 3.25 -3.26 1.69 10.58 -5.87 39.46
1.47 3.98 -2.82 1.57 11.21 -4.39 40.85
1.50 4.06 -2.77 1.56 11.25 -4.22 40.97
1.77 4.79 -2.37 1.44 11.34 -2.69 41.91
1.80 4.87 -2.32 1.43 11.32 -2.52 41.99
2.07 12.90 -1.95 1.31 25.19 -0.48 42.44
210 13.08 -1.91 1.29 25.05 -0.10 42.45
2.40 14.95 -1.55 1.16 23.12 3.52 41.93
2.43 15.14 -1.51 1.15 22.88 3.87 41.82
2.70 16.82 -1.22 1.03 20.48 6.80 40.37
2.73 17.01 -1.19 1.02 20.18 710 40.16
3.00 18.69 -0.93 0.91 17.32 9.64 37.89
3.03 18.88 -0.90 0.90 16.98 9.90 37.60
3.30 20.56 -0.67 0.79 13.82 11.98 34.64
3.33 20.75 -0.65 0.78 13.45 12.18 34.28
3.60 22.43 -0.45 0.69 10.09 13.77 30.76
3.63 22.62 -0.43 0.68 9.71 13.92 30.35
I 8]
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Dist. Modulus k Displacement Rotat. Stress Shear Force Moment
[m] [MN/m3] [mm] [mRad] [kPa] [kN] [kNm]

3.90 50.77 -0.26 0.60 13.05 15.80 26.35
3.93 51.16 -0.24 0.59 12.23 15.99 25.87
4.20 54.67 -0.09 0.52 4.86 17.14 21.38
4.23 55.06 -0.07 0.52 4.03 17.21 20.86
4.50 58.58 0.06 0.46 -3.46 17.25 16.19
4.53 58.97 0.07 0.46 -4.30 17.19 15.67
4.80 62.48 0.19 0.42 -11.97 16.10 11.15
4.83 62.87 0.20 0.42 -12.83 15.91 10.67
5.10 66.39 0.31 0.39 -20.81 13.64 6.66
5.13 66.78 0.33 0.39 -21.72 13.32 6.25
5.37 69.90 0.42 0.38 -29.20 10.27 3.40
5.40 70.29 0.43 0.38 -30.16 9.83 3.10
5.67 57.74 0.53 0.37 -30.63 5.81 1.00
5.70 58.05 0.54 0.37 -31.44 5.34 0.83
5.97 60.80 0.64 0.37 -39.04 0.59 0.01
6.00 61.10 0.65 0.37 -39.81 -0.00 -0.00

Maximum internal force and deformation :

Pile head displacement = -5,6 mm

Max. pile displacement = 5,6 mm

Max. shear force = 17,36 kN

Maximum moment = 42,45 kNm

Verification of cross section in bending:

Cross-section: circular, d = 0,50 m

Reinforcement - 6 pc bars 16,0 mm; cover 70,0 mm

Type of structure (reinforcement ratio) : pile

Reinforcement ratio p = 0,614 % > 0,500 % = Pmin

Load : Mgq = 42,45 KkNm

Bearing capacity : Mrq = 96,98 kKNm

Designed pile reinforcement is SATISFACTORY

Verification of cross section in shear:

Shear reinf. - profile 8,0 mm; spacing 200,0 mm

Agy = 2 x 251,3 =502,7 mm?2

Ultimate shear force: Vrq = 196,69 kKN > 17,36 kN = Vg

Cross-section is SATISFACTORY.

only minimal shear reinforcement

I 9|
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Reinforcement drawing

v 0,50 .

Cover = 70,0 mm

| 10]
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Geometry Modulus Kh Shear force Bending moment
1=6,00m Kh - linear Max. = 17,36 kN
(circular)
y y -56, 1544 2548
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Pile verification
Input data

Project

Task : Polis GP-2, Grezinys NR. 3
Author : Audrius CiZinauskas

Date : 2022-02-03

Settings

(input for current task)

Materials and standards

Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard

Steel structures : EN 1993-1-1 (EC3)
Partial factor on bearing capacity of steel cross section : ypg = 1,00

Timber structures : EN 1995-1-1 (EC5)
Partial factor for timber property : ym = 1,30

Modif. factor of load duration and moisture content : Kmod = 0,50

Coeff. of effective width for shear stress : ker = 0,67

Pile

Verification methodology : according to EN 1997

Analysis for drained conditions : CSN 73 1002

Load settlement curve : linear (Poulos)

Horizontal bearing capacity : Elastic subsoil (p-y method)

Design approach : 1 - reduction of actions and soil parameters

Partial factors on actions (A)
Permanent design situation

Combination 1 Combination 2
Unfavourable Favourable Unfavourable Favourable
Permanent actions : YG = 1,35 [] 1,00 [-] 1,00 [-] 1,00 [-]

Partial factors for soil parameters (M)
Permanent design situation

Combination 1 Combination 2
Partial factor on internal friction : Yo = 1,00 [-] 1,25 []
Partial factor on effective cohesion : Ye = 1,00 [-] 1,25 []
Partial factor on undrained shear strength : You = 1,00 [-] 1,40 [-]

Partial factors for resistances (R)
Permanent design situation

Combination 1 Combination 2
Partial factor on shaft resistance : Ys = 1,00 [-] 1,30 [-]
Partial factor on base resistance : Yb = 1,25 [] 1,60 [-]
Partial factor on resistance in tension : Yst = 1,25 [-] 1,60 [-]
Basic soil parameters
c
No. Name Pattern fPot of v v
| [kPa] [kN/m3] [-]
1 0_piltinis gruntas 35,00 0,00 18,00 0,25
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C
No. Name Pattern Pef ef Y v
[°] [kPa] [kN/m3] [-]
2 1GS-2 24 24,11 0,00 20,90 0.30
7/ - /
3 1GS-3 R 2411 0,00 21,20 0,30
4 1GS-4 — 37,04 0,00 19,50 0.35
5 1GS-5 20,80 10,00 21,40 0.35
6 1GS6 25,20 10,00 21,80 0.35
7 1GS-7 20,84 10,00 22,00 0.35
8 1GS-8 33,49 10,00 22,20 0.35
9 1GS-9 34,99 0,00 21,50 0.30
10 1GS-1 - | 20,01 10,00 20,60 0.35
E E
No. Name Pattern oed def Ysat ¥s "
[MPa] = [MPa] = [kN/m3] = [kN/m3] [
1 0_piltinis gruntas - 45,00 21,00 -
2 1GS-2 4 - 20,05 23,90 ;
3 1GS-3 I - 2895 24,20 ;
4 1GS4 - - 5428 22,50 ;
5 1GS-5 - 19,34 2240 -
6 1GS6 - 37.91 22,80 -
7 1GS-7 - 5169 23,00 ;
8 1GS-8 - 7147 23,20 -
9 1GS-9 - 4909 23,50 ;
10 I1GS-1 - - 1105 22.01 -
2|
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Parameters of soils to compute modulus of subsoil reaction
No. Name Pattern [MNI;m3] [E]
1 0_piltinis gruntas 120,00 35,00
2 1GS-2 L 55,80 24,11
3 1GS-3 ey 80,50 24,11
4 1GS-4 — 156,60 37,04
5 IGS-5 55,80 20,80
6 IGS-6 109,40 25,20
7 IGS-7 149,10 29,84
8 IGS-8 206,20 33,49
9 IGS-9 136,60 34,99
10 1GS-1 - | 31,90 20,01

Soil parameters

0_piltinis gruntas
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

1IGS-2
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-3
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :

y = 18,00 kN/m3
Pef = 3500°

Cef = 0,00 kPa

v = 0,25

Egef = 45,00 MPa

VYsat = 21,00 KN/m3

k = 120,00 MN/m3
B = 3500°

y = 20,90 kN/m3
Pef = 2411°

Cef = 0,00 kPa

v = 030

Edef = 20,05 MPa
Vsat = 23,90 KN/m3
k = 55,80 MN/m3
B = 2411°

y = 21,20 kN/m3
Pef = 2411°

Cef = 0,00 kPa

v = 030

Edef = 28,95 MPa
Vsat = 24,20 KN/m3
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Coefficient :
Angle of dispersion :

IGS-4
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-5
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-6
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-7
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-8
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-9
Unit weight :

Angle of internal friction :

Pef
Cef

Egef

Ysat =

Pef
Cef

Egef

Ysat =

Pef
Cef

Eder
Ysat

Pef
Cef

Egef

Ysat =

Pef
Cef

Egef

Ysat =

Pef

80,50 MN/m3
2411°

19,50 kN/m3
37,04 °
0,00 kPa
0,35
54,28 MPa
22,50 kN/m3

156,60 MN/m3
37,04 °

21,40 kN/m3
20,80 °
10,00 kPa
0,35

19,34 MPa
22,40 kN/m3
55,80 MN/m3
20,80 °

21,80 kN/m3

25,20°

10,00 kPa

0,35

37,91 MPa

22,80 kN/m3
109,40 MN/m3

25,20°

22,00 kN/m3

29,84~

10,00 kPa

0,35

51,69 MPa

23,00 kN/m3
149,10 MN/m3

29,84~

22,20 kN/m3

33,49 °

10,00 kPa

0,35

71,47 MPa

23,20 kN/m3
206,20 MN/m3

33,49°

21,50 kN/m3
34,99 °
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Cohesion of soil : Cef = 0,00 kPa

Poisson's ratio : v = 0,30

Deformation modulus : Egef = 49,09 MPa

Saturated unit weight : Ysat = 23,50 kN/m3

Coefficient : k = 136,60 MN/m3

Angle of dispersion : B = 3499°

IGS-1

Unit weight : y = 20,60 kN/m3

Angle of internal friction : Pef = 20,01°

Cohesion of soil : Cef = 10,00 kPa

Poisson's ratio : v = 035

Deformation modulus : Egef = 11,05 MPa

Saturated unit weight : Ysat = 22,01 kN/m3

Coefficient : k = 31,90 MN/m3

Angle of dispersion : B = 20,01°

Geometry

Pile profile: circular

Dimensions

Diameter d = 0,50 m

Length | =6,00 m

Calculated cross-sectional characteristics

Area A = 1,96E-01 m2

Moment of inertia | = 3,07E-03 m4

Location

Off ground height h =0,00 m

Depth of finished grade h, = 0,00 m

Technology: Bored piles

Name : Geometry Stage - analysis : 1-0
OG FG -

0_piltinis gruntas

‘ o

55 % 9 s

1GS-8

1GS-6

1GS-9 J’
<

1GS-6

Modulus of subsoil reaction assumed linear.

I 5|
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Material of structure

Unit weight y = 23,00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).

Concrete: C 25/30

Cylinder compressive strength fax = 25,00 MPa
Tensile strength fotm = 2,60 MPa
Elasticity modulus E.m = 31000,00 MPa
Shear modulus G = 12917,00 MPa
Longitudinal steel: B500B

Yield strength fyk = 500,00 MPa
Transverse steel: B500B

Yield strength fyk = 500,00 MPa

Geological profile and assigned soils

Position information
Terrain elevation = 0,00 m
Geological profile and assigned soils

Thickness of layer, Depth Altitude Pedrmalenl Pattern
t [m] z [m] [m]
1 1,10 0,00..1,10 0,00 ..-1,10 O_piltinis gruntas
2 1,10 1,10..2,20 -1,10 .. -2,20 IGS-1 Bl
7
3 0,80 2,20 ..3,00 -2,20 ..-3,00 IGS-3 R, e
4 0,30 3,00 ..3,30 -3,00 .. -3,30 1GS-4 |
7
5 0,40 3,30..3,70 -3,30..-3,70 IGS-3 R, e
6 1,60 3,70..5,30 -3,70 ..-5,30 1GS-8
7 0,80 5,30..6,10 -5,30 .. -6,10 IGS-6
8 0,40 6,10 ..6,50 -6,10 .. -6,50 IGS-9
9 0,70 6,50 ..7,20 -6,50 .. -7,20 IGS-6
10 1,20 7,20 .. 8,40 -7,20 .. -8,40 1GS-5
11 - 840.. x -8,40..- IGS-7
Load
M M H H
No. Load Name Type N * . * .
new change [kN] [kNm] [kNm] [kN] [kN]
1 Yes Apkrova Design 0,00 25,48 0,00 0,00 15,44
Global settings
Analysis of vertical bearing capacity : analytical solution
I 6]
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Analysis type : analysis for drained conditions
Settings of the stage of construction

Design situation : permanent
Verification methodology : without reduction of soil parameters

Verification No. 1
Verification of pile bearing capacity according to theory of LS - partial results
Pile base bearing capacity:

Coefficient of bearing capacity Ne = 21,02
Coefficient of bearing capacity Ng = 10,89
Coefficient of bearing capacity N, = 6,98
Coefficient of bearing capacity K1 1,00

Design pile base bearing capacity = Rpq 2212,24 kPa
Area of pile transverse cross-section A, = 1,96E-01 m2

Pile shaft resistance:
Reduction of effective pile length L, =0,61 m

Depth Thickness (R Cud Y YR2 fs Rsi
[m] [m] | [kPa] [kN/m3] [-] [kPa] [kN]

1,10 1,10 35,00 0,00 18,00 1,00 5,53 9,55

2,20 1,10 20,01 10,00 20,60 1,00 19,32 33,39

3,00 0,80 24,11 0,00 21,20 1,00 18,63 23,41

3,30 0,30 37,04 0,00 19,50 1,00 37,26 17,56

3,70 0,40 24,11 0,00 21,20 1,00 25,43 15,98

5,30 1,60 33,49 10,00 22,20 1,00 58,47 146,95

5,39 0,09 25,20 10,00 21,80 1,00 52,30 7,06

Verification of pile bearing capacity according to theory of LS - partial results
Pile base bearing capacity:

Coefficient of bearing capacity Ne = 15,44
Coefficient of bearing capacity Ng = 6,81
Coefficient of bearing capacity N, = 3,28
Coefficient of bearing capacity K1 1,00

Design pile base bearing capacity = Rpq 1308,08 kPa
Area of pile transverse cross-section A, = 1,96E-01 m2

Pile shaft resistance:
Reduction of effective pile length L, =0,45 m

Depth Thickness Pd Cud Y YR2 fs Rsi
[m] [m] [] [kPa] [kN/m3] [-] [kPa] [kN]

1,10 1,10 29,26 0,00 18,00 1,00 4,49 5,96

2,20 1,10 16,24 8,00 20,60 1,00 15,49 20,59

3,00 0,80 19,70 0,00 21,20 1,00 15,01 14,51

3,30 0,30 31,12 0,00 19,50 1,00 30,32 10,99

3,70 0,40 19,70 0,00 21,20 1,00 20,48 9,90

5,30 1,60 27,89 8,00 22,20 1,00 47,30 91,45

5,55 0,25 20,63 8,00 21,80 1,00 42,65 12,92

Verification of pile vertical bearing capacity according to the theory of LS - results
Analysis carried out with automatic selection of the most unfavourable load cases.

Verification of compressive pile:

Most unfavorable load case No. 1. (Apkrova)
Pile skin bearing capacity Rg = 253,89 kN
Pile base bearing capacity Ry = 347,50 kN

I 7]
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601,39 kN
36,58 kN

Pile bearing capacity R¢
Ultimate vertical force Vq

R. = 601,39 kN > 36,58 kN = V4

Pile bearing capacity is SATISFACTORY
Verification No. 1

Analysis of load settlement curve - input data

Layer Es
No. [MPa]
1 15,00
2 15,00
3 15,00
4 15,00
5 15,00
6 15,00
7 15,00

Maximum pile settlement sjj,, = 25,0 mm
Analysis of load settlement curve - partial results

Correction factor for pile compressibility Ck = 0,96
Correction factor for Poisson's ratio of soil C, = 0,82
Correction factor for stiffness of bearing stratum Cp = 1,00
Base-load proportion for incompressible pile Bo = 0,09
Proportion of applied load transferred to pile base B = 0,07
Influence coefficients of settlement :

Basic - dependent on ratio I/d lp =0,13
Correction factor for pile compressibility Rk = 1,02
Correction factor for finite depth of layer on a rigid base Ry = 1,00
Correction factor for Poisson's ratio of soil Ry = 0,92

Analysis of load settlement curve - results

Load at the onset of mobilization of skin friction Ry, = 274,08 kN
The settlement for the force Ry, sy = 4.4 mm
Total resistance R, = 363,12 kN
Maximum settlement Sim = 25,0 mm

Verification No. 1
Input data to compute pile horizontal bearing capacity

Analysis carried out with automatic selection of the most unfavourable load cases.

Horizontal bearing capacity verified in the direction of maximum load effect.
Distributions of internal forces and displacement of pile

Pile displacements and internal forces distributions:

Dist. Modulus k Displacement Rotat. Stress Shear Force Moment
[m] [MN/m3] [mm] [mRad] [kPa] [kN] [kNm]

0.00 0.00 -5.72 2.15 0.63 -15.44 25.48

0.27 1.98 -5.15 2.07 10.20 -14.73 29.58

0.30 2.20 -5.09 2.06 11.19 -14.57 30.02

0.57 4.18 -4.54 1.97 18.98 -12.51 33.70

0.60 4.40 -4.48 1.96 19.72 -12.21 34.07

I 8]
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Dist. Modulus k Displacement Rotat. Stress Shear Force Moment
[m] [MN/m3] [mm] [mRad] [kPa] [kN] [kNm]

0.87 6.38 -3.97 1.86 25.30 -9.15 36.97
0.90 6.60 -3.91 1.85 25.81 -8.77 37.24
1.17 3.17 -3.43 1.74 10.85 -5.71 39.14
1.20 3.25 -3.37 1.73 10.96 -5.55 39.31
1.47 3.98 -2.92 1.62 11.63 -4.02 40.60
1.50 4.06 -2.87 1.60 11.67 -3.84 40.72
1.77 4.79 -2.46 1.49 11.78 -2.25 41.54
1.80 4.87 -2.41 1.47 11.76 -2.08 41.61
2.07 5.60 -2.03 1.35 11.39 -0.51 41.96
2.10 5.68 -1.99 1.34 11.32 -0.34 41.97
2.40 14.95 -1.61 1.21 24.06 2.67 41.69
243 15.14 -1.57 1.20 23.82 3.02 41.60
2.70 16.82 -1.27 1.08 21.30 6.08 40.37
2.73 17.01 -1.23 1.07 20.99 6.39 40.18
3.00 18.69 -0.96 0.95 22.21 9.03 38.09
3.00 27.46 -0.96 0.95 22.21 9.03 38.09
3.03 27.73 -0.93 0.94 25.88 9.42 37.81
3.30 30.20 -0.69 0.84 17.57 12.58 34.83
3.30 20.56 -0.69 0.84 17.57 12.58 34.83
3.33 20.75 -0.67 0.83 13.85 12.79 34.44
3.60 2243 -0.46 0.74 10.25 14.42 30.76
3.63 22.62 -0.43 0.73 9.84 14.57 30.32
3.90 50.77 -0.25 0.65 12.69 16.44 26.15
3.93 51.16 -0.23 0.64 11.81 16.62 25.65
4.20 54.67 -0.07 0.57 3.71 17.67 21.00
4.23 55.06 -0.05 0.56 2.80 17.72 20.47
4.50 58.58 0.09 0.51 -5.53 17.54 15.68
4.53 58.97 0.11 0.51 -6.47 17.45 15.16
4.80 62.48 0.24 0.47 -15.11 16.00 10.62
4.83 62.87 0.26 0.47 -16.10 15.76 10.14
5.10 66.39 0.38 0.45 -25.18 12.98 6.23
5.13 66.78 0.39 0.44 -26.22 12.60 5.85
5.37 44.39 0.50 043 -22.09 9.40 3.22
5.40 44.64 0.51 043 -22.79 9.06 2.95
5.67 46.87 0.63 043 -29.35 5.55 0.95
5.70 47.12 0.64 043 -30.11 5.10 0.79
5.97 49.35 0.75 043 -37.20 0.56 0.01
6.00 49.60 0.77 0.43 -37.93 0.00 0.00

Maximum internal force and deformation :

Pile head displacement = -5,7 mm

Max. pile displacement = 5,7 mm

Max. shear force = 17,79 kN

Maximum moment = 41,98 kNm

Verification of cross section in bending:

Cross-section: circular, d = 0,50 m

Reinforcement - 6 pc bars 16,0 mm; cover 70,0 mm

Type of structure (reinforcement ratio) : pile
Reinforcement ratio p = 0,614 % > 0,500 % = Pmin
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Load : Mgq = 41,98 kNm

Bearing capacity : Mrq = 96,98 kKNm

Designed pile reinforcement is SATISFACTORY
Verification of cross section in shear:

Shear reinf. - profile 8,0 mm; spacing 200,0 mm

Agy = 2 x 251,3 =502,7 mm?2

Ultimate shear force: Vrq = 196,69 kKN > 17,79 kN = V4

Cross-section is SATISFACTORY.
only minimal shear reinforcement
Reinforcement drawing

" 0,50 .

1 1
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Name : Horizontal cap. |Stage - analysis : 1 -1
anmnu Modulus Kh Shear force Bending moment
(("(,ulz:)n Kh - linear Max. = 17,79 kN Max. = 41,98 kNm
57 -1544 25,48

B
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TR
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3
30,20
A817
4 4 X X
17,79
68,99
. 19,60 Y .8

75,00 75,00 100 hoo 25,00 2500 150,00 '50,00

MN/m?] [mm] [kN] [kNm]
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Pile verification
Input data

Project

Task : Polis GP-2, Grezinys NR. 4
Author : Audrius CiZinauskas

Date : 2022-02-03

Settings

(input for current task)

Materials and standards

Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard

Steel structures : EN 1993-1-1 (EC3)
Partial factor on bearing capacity of steel cross section : ypg = 1,00

Timber structures : EN 1995-1-1 (EC5)
Partial factor for timber property : ym = 1,30

Modif. factor of load duration and moisture content : Kmod = 0,50

Coeff. of effective width for shear stress : ker = 0,67

Pile

Verification methodology : according to EN 1997

Analysis for drained conditions : CSN 73 1002

Load settlement curve : linear (Poulos)

Horizontal bearing capacity : Elastic subsoil (p-y method)

Design approach : 1 - reduction of actions and soil parameters

Partial factors on actions (A)
Permanent design situation

Combination 1 Combination 2
Unfavourable Favourable Unfavourable Favourable
Permanent actions : YG = 1,35 [] 1,00 [-] 1,00 [-] 1,00 [-]

Partial factors for soil parameters (M)
Permanent design situation

Combination 1 Combination 2
Partial factor on internal friction : Yo = 1,00 [-] 1,25 []
Partial factor on effective cohesion : Ye = 1,00 [-] 1,25 []
Partial factor on undrained shear strength : You = 1,00 [-] 1,40 [-]

Partial factors for resistances (R)
Permanent design situation

Combination 1 Combination 2
Partial factor on shaft resistance : Ys = 1,00 [-] 1,30 [-]
Partial factor on base resistance : Yb = 1,25 [] 1,60 [-]
Partial factor on resistance in tension : Yst = 1,25 [-] 1,60 [-]
Basic soil parameters
c
No. Name Pattern fPot of v v
| [kPa] [kN/m3] [-]
1 0_piltinis gruntas 35,00 0,00 18,00 0,25
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C
No. Name Pattern Pef ef Y v
[°] [kPa] [kN/m3] [-]
2 1GS-2 24 24,11 0,00 20,90 0.30
7/ - /
3 1GS-3 R 2411 0,00 21,20 0,30
4 1GS-4 — 37,04 0,00 19,50 0.35
5 1GS-5 20,80 10,00 21,40 0.35
6 1GS6 25,20 10,00 21,80 0.35
7 1GS-7 20,84 10,00 22,00 0.35
8 1GS-8 33,49 10,00 22,20 0.35
9 1GS-9 34,99 0,00 21,50 0.30
10 1GS-1 - | 20,01 10,00 20,60 0.35
E E
No. Name Pattern oed def Ysat ¥s "
[MPa] = [MPa] = [kN/m3] = [kN/m3] [
1 0_piltinis gruntas - 45,00 21,00 -
2 1GS-2 4 - 20,05 23,90 ;
3 1GS-3 I - 2895 24,20 ;
4 1GS4 - - 5428 22,50 ;
5 1GS-5 - 19,34 2240 -
6 1GS6 - 37.91 22,80 -
7 1GS-7 - 5169 23,00 ;
8 1GS-8 - 7147 23,20 -
9 1GS-9 - 4909 23,50 ;
10 I1GS-1 - - 1105 22.01 -
2|
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Parameters of soils to compute modulus of subsoil reaction
No. Name Pattern [MNI;m3] [E]
1 0_piltinis gruntas 120,00 35,00
2 1GS-2 L 55,80 24,11
3 1GS-3 ey 80,50 24,11
4 1GS-4 — 156,60 37,04
5 IGS-5 55,80 20,80
6 IGS-6 109,40 25,20
7 IGS-7 149,10 29,84
8 IGS-8 206,20 33,49
9 IGS-9 136,60 34,99
10 1GS-1 - | 31,90 20,01

Soil parameters

0_piltinis gruntas
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

1IGS-2
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-3
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :

y = 18,00 kN/m3
Pef = 3500°

Cef = 0,00 kPa

v = 0,25

Egef = 45,00 MPa

VYsat = 21,00 KN/m3

k = 120,00 MN/m3
B = 3500°

y = 20,90 kN/m3
Pef = 2411°

Cef = 0,00 kPa

v = 030

Edef = 20,05 MPa
Vsat = 23,90 KN/m3
k = 55,80 MN/m3
B = 2411°

y = 21,20 kN/m3
Pef = 2411°

Cef = 0,00 kPa

v = 030

Edef = 28,95 MPa
Vsat = 24,20 KN/m3
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Coefficient :
Angle of dispersion :

IGS-4
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-5
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-6
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-7
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-8
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-9
Unit weight :

Angle of internal friction :

Pef
Cef

Egef

Ysat =

Pef
Cef

Egef

Ysat =

Pef
Cef

Eder
Ysat

Pef
Cef

Egef

Ysat =

Pef
Cef

Egef

Ysat =

Pef

80,50 MN/m3
2411°

19,50 kN/m3
37,04 °
0,00 kPa
0,35
54,28 MPa
22,50 kN/m3

156,60 MN/m3
37,04 °

21,40 kN/m3
20,80 °
10,00 kPa
0,35

19,34 MPa
22,40 kN/m3
55,80 MN/m3
20,80 °

21,80 kN/m3

25,20°

10,00 kPa

0,35

37,91 MPa

22,80 kN/m3
109,40 MN/m3

25,20°

22,00 kN/m3

29,84~

10,00 kPa

0,35

51,69 MPa

23,00 kN/m3
149,10 MN/m3

29,84~

22,20 kN/m3

33,49 °

10,00 kPa

0,35

71,47 MPa

23,20 kN/m3
206,20 MN/m3

33,49°

21,50 kN/m3
34,99 °

[GEOS5 - Pile | version 5.2022.22.0 | hardware key 9274 / 1 | Smailusis skliautas | Copyright © 2022 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]

[Intelligent BIM Solutions, UAB | +370 5 20 34 333| info@ibimsolutions.com| http://www.ibimsolutions.It/]



Audrius Cizinauskas
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Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

1IGS-1
Unit weight :

Angle of internal friction :

Cohesion of soil :
Poisson's ratio :
Deformation modulus :
Saturated unit weight :
Coefficient :

Angle of dispersion :

Geometry

Pile profile: circular
Dimensions
Diameter d
Length |

0,50 m
6,00 m

Cef = 0,00 kPa
v = 0,30
Egef = 49,09 MPa

Ysat = 23,50 kN/m3

k = 136,60 MN/m3
B = 3499°

y = 20,60 kN/m3
Qef = 20,01°

Cef = 10,00 kPa

v = 035

Egef = 11,05 MPa
Ysat = 22,01 kN/m3
k = 31,90 MN/m3
B = 20,01°

Calculated cross-sectional characteristics

Area A
Moment of inertia |

Location
Off ground height

Depth of finished grade h, ,

Technology: Bored piles

h

1,96E-01 m2
3,07E-03 m4

0,00 m
0,00 m

Name : Geometry

_Stage - analysis : 1-0

OGFG

0_piltinis gruntas

1GS-8

1GS-7

1GS-9

Modulus of subsoil reaction assumed linear.
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Polis GP-2, Grezinys NR. 4

Material of structure

Unit weight y = 23,00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).

Concrete: C 25/30

Cylinder compressive strength fax = 25,00 MPa
Tensile strength fotm = 2,60 MPa
Elasticity modulus E.m = 31000,00 MPa
Shear modulus G = 12917,00 MPa
Longitudinal steel: B500B

Yield strength fyk = 500,00 MPa
Transverse steel: B500B

Yield strength fyk = 500,00 MPa

Geological profile and assigned soils

Position information
Terrain elevation = 0,00 m
Geological profile and assigned soils

Thickness of layer, Depth Altitude Pedrmalenl Pattern
t [m] z [m] [m]
1 0,70 0,00 ..0,70 0,00 ..-0,70 O_piltinis gruntas
2 0,80 0,70 .. 1,50 -0,70 .. -1,50 IGS-1 Bl
3 2,30 1,50 .. 3,80 -1,50 .. -3,80 1GS-2 A
4 1,40 3,80 ..5,20 -3,80 .. -5,20 1GS-8
5 1,30 5,20 ..6,50 -5,20 .. -6,50 1GS-7
6 0,50 6,50..7,00 -6,50 .. -7,00 IGS-9
7 - 7,00. -7,00..- 1GS-7
Load
M M H H
No. Load Name Type N * . * .
new change [kN] [kNm] [kNm] [kN] [kN]
1 Yes Apkrova Design 0,00 25,48 0,00 0,00 15,44

Global settings

Analysis of vertical bearing capacity : analytical solution
Analysis type : analysis for drained conditions
Settings of the stage of construction

Design situation : permanent
Verification methodology : without reduction of soil parameters

Verification No. 1
Verification of pile bearing capacity according to theory of LS - partial results

Pile base bearing capacity:
Coefficient of bearing capacity Nc

Coefficient of bearing capacity Ng

29,76
18,07
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Coefficient of bearing capacity N, = 14,69
Coefficient of bearing capacity K1 1,00
Design pile base bearing capacity = Rpq 3818,90 kPa
Area of pile transverse cross-section A, = 1,96E-01 m2

Pile shaft resistance:
Reduction of effective pile length L, =0,86 m

Depth Thickness Pd Cud Y YR2 fs Rs;i
[m] [m] [’ [kPa] [kN/m3] [-] [kPa] [kN]
0,70 0,70 35,00 0,00 18,00 1,00 3,52 3,87
1,50 0,80 20,01 10,00 20,60 1,00 16,24 20,41
3,80 2,30 24,11 0,00 20,90 1,00 19,43 70,19
5,14 1,34 33,49 10,00 22,20 1,00 58,74 123,56
Verification of pile bearing capacity according to theory of LS - partial results
Pile base bearing capacity:
Coefficient of bearing capacity Ne = 20,22
Coefficient of bearing capacity Ng = 10,28
Coefficient of bearing capacity N, = 6,39
Coefficient of bearing capacity K1 = 1,00
Design pile base bearing capacity = Rpgq = 2051,38 kPa
Area of pile transverse cross-section A, = 1,96E-01 m2
Pile shaft resistance:
Reduction of effective pile length L, =0,59 m
Depth Thickness Pd Cud Y YR2 fs Rsi
[m] [m] [’ [kPa] [kN/m3] [-] [kPa] [kN]
0,70 0,70 29,26 0,00 18,00 1,00 2,86 2,41
1,50 0,80 16,24 8,00 20,60 1,00 13,02 12,58
3,80 2,30 19,70 0,00 20,90 1,00 15,65 43,49
5,20 1,40 27,89 8,00 22,20 1,00 47,81 80,88
5,41 0,21 24,65 8,00 22,00 1,00 49,42 12,49

Verification of pile vertical bearing capacity according to the theory of LS - results

Analysis carried out with automatic selection of the most unfavourable load cases.

Verification of compressive pile:
Most unfavorable load case No. 1. (Apkrova)

Pile skin bearing capacity Rg = 218,03 kN
Pile base bearing capacity Ry = 599,87 kN
Pile bearing capacity R, = 817,90 kN
Ultimate vertical force Vq = 36,58 kN

R¢c =817,90 kN > 36,58 kN = V4

Pile bearing capacity is SATISFACTORY
Verification No. 1

Analysis of load settlement curve - input data

Layer Es
No. [MPa]
1 15,00
2 15,00
3 15,00
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Layer Es
No. [MPa]
4 15,00
5 15,00

Maximum pile settlement sjj,, = 25,0 mm

Analysis of load settlement curve - partial results

Correction factor for pile compressibility
Correction factor for Poisson's ratio of soil
Correction factor for stiffness of bearing stratum

Base-load proportion for incompressible pile

Proportion of applied load transferred to pile base

Influence coefficients of settlement :
Basic - dependent on ratio I/d

Correction factor for pile compressibility
Correction factor for finite depth of layer on a rigid base Ry = 1,00
Correction factor for Poisson's ratio of soil

Analysis of load settlement curve - results

Load at the onset of mobilization of skin friction Ry, =
The settlement for the force Ry,

Total resistance
Maximum settlement

Verification No. 1
Input data to compute pile horizontal bearing capacity

Analysis carried out with automatic selection of the most unfavourable load cases.

Sy
R¢

Slim =

Ck = 0,96
C, = 0,81
Cb =1,78
Bo = 0,09
B =0,13
lp =0,13
Rk = 1,02
R, = 0,92
250,76 kN

4,0 mm
411,62 kN

25,0 mm

Horizontal bearing capacity verified in the direction of maximum load effect.
Distributions of internal forces and displacement of pile

Pile displacements and internal forces distributions:

Dist. Modulus k Displacement Rotat. Stress Shear Force Moment
[m] [MN/m3] [mm] [mRad] [kPa] [kN] [kNm]
0.00 0.00 -6.36 2.29 0.70 -15.44 25.48
0.27 1.98 -5.75 2.21 11.38 -14.64 29.58
0.30 2.20 -5.68 2.20 12.50 -14.47 30.01
0.57 4.18 -5.10 2.1 21.32 -12.16 33.63
0.60 4.40 -5.04 2.10 2217 -11.83 33.99
0.87 2.36 -4.49 2.00 10.57 -9.78 36.85
0.90 2.44 -4.43 1.99 10.78 -9.62 37.14
1.17 3.17 -3.90 1.88 12.37 -8.05 39.53
1.20 3.25 -3.85 1.86 12.50 -7.86 39.77
1.47 3.98 -3.36 1.75 13.37 -6.11 41.66
1.50 4.06 -3.31 1.74 17.47 -5.91 41.84
1.50 6.48 -3.31 1.74 17.47 -5.91 41.84
1.77 7.64 -2.86 1.61 21.83 -2.98 43.04
1.80 7.77 -2.81 1.60 21.83 -2.65 43.13
2.07 8.94 -2.39 1.48 21.39 0.28 43.44
210 9.07 -2.35 1.46 21.30 0.60 43.43
2.40 10.36 -1.93 1.33 20.00 3.70 42.78
2.43 10.49 -1.89 1.31 19.83 4.00 42.67
2.70 11.66 -1.55 1.20 18.08 6.57 41.23
I 8]
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Dist. Modulus k Displacement Rotat. Stress Shear Force Moment
[m] [MN/m3] [mm] [mRad] [kPa] [kN] [kNm]

2.73 11.79 -1.52 1.18 17.86 6.83 41.03
3.00 12.96 -1.21 1.07 15.70 9.10 38.87
3.03 13.09 -1.18 1.06 15.43 9.34 38.60
3.30 14.25 -0.91 0.95 12.95 11.26 35.81
3.33 14.38 -0.88 0.94 12.66 11.45 35.47
3.60 15.55 -0.64 0.84 9.95 12.98 32.16
3.63 15.68 -0.61 0.83 9.64 13.12 31.77
3.90 50.77 -0.40 0.75 20.37 15.01 28.03
3.93 51.16 -0.38 0.74 19.39 15.31 27.57
4.20 54.67 -0.19 0.67 10.35 17.32 23.14
4.23 55.06 -0.17 0.66 9.33 17.46 22.62
4.50 58.58 0.00 0.60 -0.05 18.09 17.79
4.53 58.97 0.02 0.60 -1.11 18.09 17.25
4.80 62.48 0.17 0.56 -10.89 17.28 12.44
4.83 62.87 0.19 0.55 -12.00 17.11 11.93
5.10 66.39 0.34 0.52 -22.29 14.80 7.59
5.13 66.78 0.35 0.52 -23.47 14.46 715
5.37 54.69 0.47 0.51 -25.97 11.60 4.02
5.40 54.99 0.49 0.51 -26.95 11.20 3.68
5.67 57.74 0.63 0.50 -36.13 6.95 1.20
5.70 58.05 0.64 0.50 -37.19 6.40 1.00
5.97 60.80 0.78 0.50 -47.14 0.72 0.01
6.00 61.10 0.79 0.50 -48.17 -0.00 -0.00

Maximum internal force and deformation :

Pile head displacement = -6,4 mm

Max. pile displacement = 6,4 mm

Max. shear force = 18,09 kN

Maximum moment = 43,45 kNm

Verification of cross section in bending:

Cross-section: circular, d = 0,50 m

Reinforcement - 6 pc bars 16,0 mm; cover 70,0 mm

Type of structure (reinforcement ratio) : pile

Reinforcement ratio p = 0,614 % > 0,500 % = Pmin

Load : Mgq = 43,45 kNm

Bearing capacity : Mrq = 96,98 kKNm

Designed pile reinforcement is SATISFACTORY

Verification of cross section in shear:

Shear reinf. - profile 8,0 mm; spacing 200,0 mm

Agy = 2 x 251,3 =502,7 mm?2

Ultimate shear force: Vrq = 196,69 kKN > 18,09 kN = V4

Cross-section is SATISFACTORY.

only minimal shear reinforcement

I 9|
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Reinforcement drawing

0,50 Yy
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Audrius CiZinauskas
_Stage - analysis : 1-1

Shear force
Max. = 18,09 kN

Name : Horizontal cap.
1544

Modulus Kh
Kh - linear

Geometry

1=600m
(circular)
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Audrius Cizinauskas

Pile verification
Input data

Project

Task : Polis GP-3, Grezinys NR. 1
Author : Audrius CiZinauskas

Date : 2022-02-03

Settings

(input for current task)

Materials and standards

Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard

Steel structures : EN 1993-1-1 (EC3)
Partial factor on bearing capacity of steel cross section : ypg = 1,00

Timber structures : EN 1995-1-1 (EC5)
Partial factor for timber property : ym = 1,30

Modif. factor of load duration and moisture content : Kmod = 0,50

Coeff. of effective width for shear stress : ker = 0,67

Pile

Verification methodology : according to EN 1997

Analysis for drained conditions : CSN 73 1002

Load settlement curve : linear (Poulos)

Horizontal bearing capacity : Elastic subsoil (p-y method)

Design approach : 1 - reduction of actions and soil parameters

Partial factors on actions (A)
Permanent design situation

Combination 1 Combination 2
Unfavourable Favourable Unfavourable Favourable
Permanent actions : YG = 1,35 [] 1,00 [-] 1,00 [-] 1,00 [-]

Partial factors for soil parameters (M)
Permanent design situation

Combination 1 Combination 2
Partial factor on internal friction : Yo = 1,00 [-] 1,25 []
Partial factor on effective cohesion : Ye = 1,00 [-] 1,25 []
Partial factor on undrained shear strength : You = 1,00 [-] 1,40 [-]

Partial factors for resistances (R)
Permanent design situation

Combination 1 Combination 2
Partial factor on shaft resistance : Ys = 1,00 [-] 1,30 [-]
Partial factor on base resistance : Yb = 1,25 [] 1,60 [-]
Partial factor on resistance in tension : Yst = 1,25 [-] 1,60 [-]
Basic soil parameters
c
No. Name Pattern fPot of v v
| [kPa] [kN/m3] [-]
1 0_piltinis gruntas 35,00 0,00 18,00 0,25
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C
No. Name Pattern Pef ef Y v
[°] [kPa] [kN/m3] [-]
2 1GS-2 24 2411 0,00 20,90 0.30
7/ - /
3 1GS-3 4 2411 0,00 21,20 0,30
4 1GS-4 — 37,04 0,00 19,50 0.35
5 1GS-5 20,80 10,00 21,40 0.35
6 1GS6 25,20 10,00 21,80 0.35
7 1GS-7 29 84 10,00 22,00 0.35
8 1GS-8 33,49 10,00 22,20 0.35
9 1GS-9 34,99 0,00 21,50 0.30
10 1GS-1 - | 20,01 10,00 20,60 0.35
E E
No. Name Pattern oed def Ysat ¥s "
[MPa] = [MPa] = [kN/m3] = [kN/m3] [
1 0_piltinis gruntas - 45,00 21,00 -
2 1GS-2 4 - 20,05 23,90 ;
3 1GS-3 I - 2895 24,20 ;
4 1GS4 - - 5428 22,50 ;
5 1GS-5 - 19,34 2240 -
6 1GS6 - 37.91 22,80 -
7 1GS-7 - 5169 23,00 ;
8 1GS-8 - 7147 23,20 -
9 1GS-9 - 4909 23,50 ;
10 I1GS-1 - - 1105 22.01 -
2|
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Parameters of soils to compute modulus of subsoil reaction
No. Name Pattern [MNI;m3] [E]
1 0_piltinis gruntas 120,00 35,00
2 1GS-2 L 55,80 24,11
3 1GS-3 ey 80,50 24,11
4 1GS-4 — 156,60 37,04
5 IGS-5 55,80 20,80
6 IGS-6 109,40 25,20
7 IGS-7 149,10 29,84
8 IGS-8 206,20 33,49
9 IGS-9 136,60 34,99
10 1GS-1 - | 31,90 20,01

Soil parameters

0_piltinis gruntas
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

1IGS-2
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-3
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :

y = 18,00 kN/m3
Pef = 3500°

Cef = 0,00 kPa

v = 0,25

Egef = 45,00 MPa

VYsat = 21,00 KN/m3

k = 120,00 MN/m3
B = 3500°

y = 20,90 kN/m3
Pef = 2411°

Cef = 0,00 kPa

v = 030

Edef = 20,05 MPa
Vsat = 23,90 KN/m3
k = 55,80 MN/m3
B = 2411°

y = 21,20 kN/m3
Pef = 2411°

Cef = 0,00 kPa

v = 030

Edef = 28,95 MPa
Vsat = 24,20 KN/m3
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Coefficient :
Angle of dispersion :

IGS-4
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-5
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-6
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-7
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-8
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-9
Unit weight :

Angle of internal friction :

Pef
Cef

Egef

Ysat =

Pef
Cef

Egef

Ysat =

Pef
Cef

Eder
Ysat

Pef
Cef

Egef

Ysat =

Pef
Cef

Egef

Ysat =

Pef

80,50 MN/m3
2411°

19,50 kN/m3
37,04 °
0,00 kPa
0,35
54,28 MPa
22,50 kN/m3

156,60 MN/m3
37,04 °

21,40 kN/m3
20,80 °
10,00 kPa
0,35

19,34 MPa
22,40 kN/m3
55,80 MN/m3
20,80 °

21,80 kN/m3

25,20°

10,00 kPa

0,35

37,91 MPa

22,80 kN/m3
109,40 MN/m3

25,20°

22,00 kN/m3

29,84~

10,00 kPa

0,35

51,69 MPa

23,00 kN/m3
149,10 MN/m3

29,84~

22,20 kN/m3

33,49 °

10,00 kPa

0,35

71,47 MPa

23,20 kN/m3
206,20 MN/m3

33,49°

21,50 kN/m3
34,99 °
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Cohesion of soil : Cef = 0,00 kPa

Poisson's ratio : v = 0,30

Deformation modulus : Egef = 49,09 MPa

Saturated unit weight : Ysat = 23,50 kN/m3

Coefficient : k = 136,60 MN/m3

Angle of dispersion : B = 3499°

IGS-1

Unit weight : y = 20,60 kN/m3

Angle of internal friction : Pef = 20,01°

Cohesion of soil : Cef = 10,00 kPa

Poisson's ratio : v = 035

Deformation modulus : Egef = 11,05 MPa

Saturated unit weight : Ysat = 22,01 kN/m3

Coefficient : k = 31,90 MN/m3

Angle of dispersion : B = 20,01°

Geometry

Pile profile: circular

Dimensions

Diameter d = 0,60 m

Length | =6,00 m

Calculated cross-sectional characteristics

Area A = 2,83E-01 m2

Moment of inertia | = 6,36E-03 m4

Location

Off ground height h =0,00 m

Depth of finished grade h, = 0,00 m

Technology: Bored piles

Name : Geometry |Stage - analysis:1-0
OG FG -

0_piltinis gruntas

IGS-8

IGS-7

Modulus of subsoil reaction assumed linear.

I 5|
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Audrius CiZinauskas

Material of structure

Unit weight y = 23,00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).

Concrete: C 25/30

Cylinder compressive strength fok = 25,00 MPa
Tensile strength fotm = 2,60 MPa
Elasticity modulus E.m = 31000,00 MPa
Shear modulus G = 12917,00 MPa
Longitudinal steel: B500B

Yield strength fyk = 500,00 MPa
Transverse steel: B500B

Yield strength fyk = 500,00 MPa

Geological profile and assigned soils

Position information
Terrain elevation = 0,00 m
Geological profile and assigned soils

Thickness of layer, Depth Altitude Pedrmalenl Pattern
t [m] z [m] [m]
1 0,80 0,00..0,80 0,00 ..-0,80 0O_piltinis gruntas
2 1,00 0,80 .. 1,80 -0.80 .. -1,80 IGS-1 Bl
3 1,20 1,80 ..3,00 -1,80 .. -3,00 1GS-2 A
4 0,40 3,00 .. 3,40 -3,00 .. -3.40 1GS-4 |
5 0,40 3,40 .. 3,80 -3,40 .. -3.80 1GS-2 A
6 1,50 3,80 ..5.30 -3.80 .. -5,30 1GS-8
7 1,70 5,30 .. 7,00 -5,30 .. -7,00 1GS-7
8 1,00 7,00 .. 8,00 -7,00 .. -8,00 IGS-6
9 - 800.% -800.- IGS7
Load
M M H H
No. Load Name Type N * . * .
new change [kN] [kNm] [kNm] [kN] [kN]
1 Yes Apkrova Design 0,00 56,62 0,00 0,00 17,45

Global settings

Analysis of vertical bearing capacity : analytical solution
Analysis type : analysis for drained conditions
Settings of the stage of construction

Design situation : permanent
Verification methodology : without reduction of soil parameters
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Polis GP-3, Grezinys NR. 1

Verification No. 1
Verification of pile bearing capacity according to theory of LS - partial results
Pile base bearing capacity:

Coefficient of bearing capacity Ne = 29,76
Coefficient of bearing capacity Ng = 18,07
Coefficient of bearing capacity N, = 14,69
Coefficient of bearing capacity K1 1,00

Design pile base bearing capacity = Rpq 3806,12 kPa
Area of pile transverse cross-section A, = 2,83E-01 m2

Pile shaft resistance:
Reduction of effective pile length L, =1,03 m

Depth Thickness (O Cud Y YR2 fs Rg;i
[m] [m] [°] [kPa] [kN/m3] [-] [kPa] [kN]
0,80 0,80 35,00 0,00 18,00 1,00 4,02 6,06
1,80 1,00 20,01 10,00 20,60 1,00 17,40 32,80
3,00 1,20 24,11 0,00 20,90 1,00 17,39 39,33
3,40 0,40 37,04 0,00 19,50 1,00 38,24 28,83
3,80 0,40 24,11 0,00 20,90 1,00 26,36 19,87
4,97 1,17 33,49 10,00 22,20 1,00 57,24 125,93
Verification of pile bearing capacity according to theory of LS - partial results
Pile base bearing capacity:
Coefficient of bearing capacity Ne = 20,22
Coefficient of bearing capacity Ng = 10,28
Coefficient of bearing capacity N, = 6,39
Coefficient of bearing capacity K1 = 1,00
Design pile base bearing capacity @ Rpgq = 2043,34 kPa
Area of pile transverse cross-section A, = 2,83E-01 m2
Pile shaft resistance:
Reduction of effective pile length L, =0,71 m
Depth Thickness Pd Cud Y YR2 fs Rs;i
[m] [m] [] [kPa] [kN/m3] [-] [kPa] [kN]
0,80 0,80 29,26 0,00 18,00 1,00 3,26 3,79
1,80 1,00 16,24 8,00 20,60 1,00 13,95 20,22
3,00 1,20 19,70 0,00 20,90 1,00 14,01 24,37
3,40 0,40 31,12 0,00 19,50 1,00 31,11 18,05
3,80 0,40 19,70 0,00 20,90 1,00 21,23 12,31
5,29 1,49 27,89 8,00 22,20 1,00 47,85 103,45

Verification of pile vertical bearing capacity according to the theory of LS - results
Analysis carried out with automatic selection of the most unfavourable load cases.

Verification of compressive pile:
Most unfavorable load case No. 1. (Apkrova)

Pile skin bearing capacity Ry = 252,82 kN
Pile base bearing capacity R, = 860,92 kN
Pile bearing capacity Rc = 1113,75 kN
Ultimate vertical force Vq = 52,68 kN

Re =1113,75 kN > 52,68 kN = V4
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Pile bearing capacity is SATISFACTORY
Verification No. 1

Analysis of load settlement curve - input data

Layer Eg
No. [MPa]
1 15,00
2 15,00
3 15,00
4 15,00
5 15,00
6 15,00
7 15,00

Maximum pile settlement sjj,, = 25,0 mm
Analysis of load settlement curve - partial results

Correction factor for pile compressibility
Correction factor for Poisson's ratio of soil
Correction factor for stiffness of bearing stratum
Base-load proportion for incompressible pile
Proportion of applied load transferred to pile base

Influence coefficients of settlement :
Basic - dependent on ratio I/d

Correction factor for pile compressibility

Correction factor for finite depth of layer on a rigid base Ry = 1,00

Correction factor for Poisson's ratio of soil

Analysis of load settlement curve - results

Load at the onset of mobilization of skin friction Ry, =

The settlement for the force Ry, Sy
Total resistance Rc¢
Maximum settlement Slim =

Verification No. 1

Ck = 0,97
C, = 0,82
Cb = 1,52
Bo = 0,10
B =0,12
|0 = 0,15
Rk = 1,00
R, = 0,92
287,21 kN

4.4 mm
442,37 kN

25,0 mm

Input data to compute pile horizontal bearing capacity

Analysis carried out with automatic selection of the most unfavourable load cases.

Horizontal bearing capacity verified in the direction of maximum load effect.
Distributions of internal forces and displacement of pile

Pile displacements and internal forces distributions:

Dist. Modulus k Displacement Rotat. Stress Shear Force Moment

[m] [MN/m3] [mm] [mRad] [kPa] [kN] [KNm]
0.00 0.00 -7.15 2.36 0.70 -17.45 56.62
0.27 1.75 -6.52 2.28 11.41 -16.50 61.24
0.30 1.94 -6.45 2.27 12.54 -16.28 61.74
0.57 3.69 -5.85 219 21.60 -13.49 65.79
0.60 3.89 -5.78 2.18 22.48 -13.09 66.19
0.87 2.08 -5.21 2.08 10.84 -9.68 69.21
0.90 2.15 -5.15 2.07 11.08 -9.48 69.49
1.17 2.80 -4.60 1.98 12.87 -7.53 71.80
1.20 2.87 -4.54 1.97 13.03 -7.30 72.02
1.47 3.52 -4.02 1.87 14.14 -5.09 73.70
1.50 3.59 -3.97 1.86 14.23 -4.84 73.84
I 8]
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Dist. Modulus k Displacement Rotat. Stress Shear Force Moment
[m] [MN/m3] [mm] [mRad] [kPa] [kN] [kNm]

1.77 4.23 -3.48 1.75 14.73 -2.48 74.83
1.80 4.30 -3.43 1.74 19.18 -2.22 74.90
1.80 6.87 -3.43 1.74 19.18 -2.22 74.90
2.07 7.90 -2.97 1.64 23.46 1.60 74.99
210 8.01 -2.92 1.63 23.41 2.02 74.93
2.40 9.16 -2.45 1.51 22.44 6.16 73.70
2.43 9.27 -2.41 1.50 22.30 6.56 73.51
2.70 10.30 -2.01 1.40 20.74 10.06 71.26
2.73 10.41 -1.97 1.39 20.53 10.43 70.95
3.00 11.44 -1.61 1.30 28.75 13.59 67.70
3.00 24.26 -1.61 1.30 28.75 13.59 67.70
3.03 24.50 -1.57 1.29 38.44 14.28 67.29
3.30 26.68 -1.23 1.20 32.91 20.08 62.63
3.33 26.92 -1.20 1.19 32.25 20.66 62.02
3.60 13.73 -0.89 1.11 12.19 23.63 55.95
3.63 13.85 -0.85 1.10 11.83 23.85 55.24
3.90 44.85 -0.57 1.03 25.43 26.65 48.50
3.93 4519 -0.54 1.02 2424 27.10 47.70
4.20 48.29 -0.27 0.96 12.98 30.13 39.93
4.23 48.64 -0.24 0.96 11.68 30.35 39.02
4.50 51.74 0.01 0.91 -0.59 31.26 30.66
4.53 52.09 0.04 0.90 -2.01 31.24 29.72
4.80 55.19 0.28 0.87 -15.32 29.85 21.43
4.83 55.54 0.30 0.87 -16.86 29.56 20.54
5.10 58.64 0.53 0.84 -31.30 25.67 13.03
5.13 58.99 0.56 0.84 -32.98 25.09 12.27
5.37 48.31 0.76 0.83 -36.68 19.79 6.87
5.40 48.58 0.78 0.83 -38.09 19.12 6.29
5.67 51.01 1.01 0.82 -51.36 11.89 2.06
5.70 51.28 1.03 0.82 -52.89 10.95 1.71
5.97 53.71 1.25 0.82 -67.31 1.23 0.02
6.00 53.97 1.28 0.82 -68.81 -0.00 0.00

Maximum internal force and deformation :

Pile head displacement = -7,1 mm

Max. pile displacement = 7,1 mm

Max. shear force = 31,26 kN

Maximum moment = 75,08 kNm

Verification of cross section in bending:

Cross-section: circular, d = 0,60 m

Reinforcement - 8 pc bars 16,0 mm; cover 70,0 mm

Type of structure (reinforcement ratio) : pile

Reinforcement ratio p = 0,569 % > 0,500 % = Pmin

Load : Mgq = 75,08 kNm

Bearing capacity : Mrq = 159,37 kKNm

Designed pile reinforcement is SATISFACTORY

Verification of cross section in shear:

Shear reinf. - profile 8,0 mm; spacing 200,0 mm

Agw = 2 x 251,3 =502,7 mm?2
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Polis GP-3, Grezinys NR. 1

Audrius Cizinauskas

Ultimate shear force: Vrq = 236,03 kKN > 31,26 kN = Vg

Cross-section is SATISFACTORY.
only minimal shear reinforcement
Reinforcement drawing

0,60 v

prof. 8,0 mm, dist. 200,0 mm

8 prof. 16,0mm,cover 70,0mm
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Name : Horizontal cap.

_Stage - analysis : 1-1

Geometry Modulus Kh Displacement Shear force Bend ment
1=600m Kh - linear Max. =7,15 mm Max. = 31,26 kN Max. = 75,08 kNm
(circular)
7 56,62
5,18
1 1 1 1
454 687
5,08
3, 426 3,
27,4
43,70
4, % 4, I I
131,26
— 60,94
| — 53,97 13
7500 75,00 100 oo  Tac00 looo Eidoob 100,00
[MN/m?) [mm] kN] [kNm]
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Polis GP-3, Grezinys NR. 2
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Pile verification
Input data

Project

Task : Polis GP-3, Grezinys NR. 2
Author : Audrius CiZinauskas

Date : 2022-02-03

Settings

(input for current task)

Materials and standards

Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard

Steel structures : EN 1993-1-1 (EC3)
Partial factor on bearing capacity of steel cross section : ypg = 1,00

Timber structures : EN 1995-1-1 (EC5)
Partial factor for timber property : ym = 1,30

Modif. factor of load duration and moisture content : Kmod = 0,50

Coeff. of effective width for shear stress : ker = 0,67

Pile

Verification methodology : according to EN 1997

Analysis for drained conditions : CSN 73 1002

Load settlement curve : linear (Poulos)

Horizontal bearing capacity : Elastic subsoil (p-y method)

Design approach : 1 - reduction of actions and soil parameters

Partial factors on actions (A)
Permanent design situation

Combination 1 Combination 2
Unfavourable Favourable Unfavourable Favourable
Permanent actions : YG = 1,35 [] 1,00 [-] 1,00 [-] 1,00 [-]

Partial factors for soil parameters (M)
Permanent design situation

Combination 1 Combination 2
Partial factor on internal friction : Yo = 1,00 [-] 1,25 []
Partial factor on effective cohesion : Ye = 1,00 [-] 1,25 []
Partial factor on undrained shear strength : You = 1,00 [-] 1,40 [-]

Partial factors for resistances (R)
Permanent design situation

Combination 1 Combination 2
Partial factor on shaft resistance : Ys = 1,00 [-] 1,30 [-]
Partial factor on base resistance : Yb = 1,25 [] 1,60 [-]
Partial factor on resistance in tension : Yst = 1,25 [-] 1,60 [-]
Basic soil parameters
c
No. Name Pattern fPot of v v
| [kPa] [kN/m3] [-]
1 0_piltinis gruntas 35,00 0,00 18,00 0,25
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C
No. Name Pattern Pef ef Y v
[°] [kPa] [kN/m3] [-]
2 1GS-2 24 2411 0,00 20,90 0.30
7/ - /
3 1GS-3 4 2411 0,00 21,20 0,30
4 1GS-4 — 37,04 0,00 19,50 0.35
5 1GS-5 20,80 10,00 21,40 0.35
6 1GS6 25,20 10,00 21,80 0.35
7 1GS-7 29 84 10,00 22,00 0.35
8 1GS-8 33,49 10,00 22,20 0.35
9 1GS-9 34,99 0,00 21,50 0.30
10 1GS-1 - | 20,01 10,00 20,60 0.35
E E
No. Name Pattern oed def Ysat ¥s "
[MPa] = [MPa] = [kN/m3] = [kN/m3] [
1 0_piltinis gruntas - 45,00 21,00 -
2 1GS-2 4 - 20,05 23,90 ;
3 1GS-3 I - 2895 24,20 ;
4 1GS4 - - 5428 22,50 ;
5 1GS-5 - 19,34 2240 -
6 1GS6 - 37.91 22,80 -
7 1GS-7 - 5169 23,00 ;
8 1GS-8 - 7147 23,20 -
9 1GS-9 - 4909 23,50 ;
10 I1GS-1 - - 1105 22.01 -
2|
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Parameters of soils to compute modulus of subsoil reaction
No. Name Pattern [MNI;m3] [E]
1 0_piltinis gruntas 120,00 35,00
2 1GS-2 L 55,80 24,11
3 1GS-3 ey 80,50 24,11
4 1GS-4 — 156,60 37,04
5 IGS-5 55,80 20,80
6 IGS-6 109,40 25,20
7 IGS-7 149,10 29,84
8 IGS-8 206,20 33,49
9 IGS-9 136,60 34,99
10 1GS-1 - | 31,90 20,01

Soil parameters

0_piltinis gruntas
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

1IGS-2
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-3
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :

y = 18,00 kN/m3
Pef = 3500°

Cef = 0,00 kPa

v = 0,25

Egef = 45,00 MPa

VYsat = 21,00 KN/m3

k = 120,00 MN/m3
B = 3500°

y = 20,90 kN/m3
Pef = 2411°

Cef = 0,00 kPa

v = 030

Edef = 20,05 MPa
Vsat = 23,90 KN/m3
k = 55,80 MN/m3
B = 2411°

y = 21,20 kN/m3
Pef = 2411°

Cef = 0,00 kPa

v = 030

Edef = 28,95 MPa
Vsat = 24,20 KN/m3

[GEOS5 - Pile | version 5.2022.22.0 | hardware key 9274 / 1 | Smailusis skliautas | Copyright © 2022 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]

[Intelligent BIM Solutions, UAB | +370 5 20 34 333| info@ibimsolutions.com| http://www.ibimsolutions.It/]



Audrius Cizinauskas

Polis GP-3, Grezinys NR. 2

Coefficient :
Angle of dispersion :

IGS-4
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-5
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-6
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-7
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-8
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-9
Unit weight :

Angle of internal friction :

Pef
Cef

Egef

Ysat =

Pef
Cef

Egef

Ysat =

Pef
Cef

Eder
Ysat

Pef
Cef

Egef

Ysat =

Pef
Cef

Egef

Ysat =

Pef

80,50 MN/m3
2411°

19,50 kN/m3
37,04 °
0,00 kPa
0,35
54,28 MPa
22,50 kN/m3

156,60 MN/m3
37,04 °

21,40 kN/m3
20,80 °
10,00 kPa
0,35

19,34 MPa
22,40 kN/m3
55,80 MN/m3
20,80 °

21,80 kN/m3

25,20°

10,00 kPa

0,35

37,91 MPa

22,80 kN/m3
109,40 MN/m3

25,20°

22,00 kN/m3

29,84~

10,00 kPa

0,35

51,69 MPa

23,00 kN/m3
149,10 MN/m3

29,84~

22,20 kN/m3

33,49 °

10,00 kPa

0,35

71,47 MPa

23,20 kN/m3
206,20 MN/m3

33,49°

21,50 kN/m3
34,99 °
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Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

1IGS-1
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

Cef

Eder

Ysat =

Pef
Cef

Eder

Ysat =

0,00 kPa
0,30
49,09 MPa
23,50 kN/m3
136,60 MN/m3
34,99 °

20,60 kN/m3
20,01°
10,00 kPa
0,35

11,05 MPa
22,01 kN/m3
31,90 MN/m3
20,01°

Geometry

Pile profile: circular

Dimensions

Diameter d = 0,60 m

Length | =6,00 m

Calculated cross-sectional characteristics
Area A = 2,83E-01 m2
Moment of inertia | = 6,36E-03 m4
Location

Off ground height h =0,00 m
Depth of finished grade h, = 0,00 m

Technology: Bored piles

Name : Geometry

Stage - analysis : 1-0

OGFG

0_piltinis gruntas

1GS-8

1GS-7

Modulus of subsoil reaction assumed linear.
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Material of structure
Unit weight y = 23,00 kN/m3

Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).

Concrete: C 25/30

Cylinder compressive strength fek 25,00 MPa
Tensile strength fotm = 2,60 MPa
Elasticity modulus E.m = 31000,00 MPa
Shear modulus G = 12917,00 MPa
Longitudinal steel: B500B
Yield strength fyk = 500,00 MPa
Transverse steel: B500B
Yield strength fyk = 500,00 MPa
Geological profile and assigned soils
Position information
Terrain elevation = 0,00 m
Geological profile and assigned soils
Thickness of layer, Depth Altitude Pedrmalenl Pattern
t [m] z [m] [m]
1 1,10 0,00..1,10 0,00 ..-1,10 O_piltinis gruntas
2 0,90 1,10..2,00 -1,10 .. 2,00 1GS-1 Bl
7 iz
3 1,70 2,00 .. 3,70 -2,00 .. -3,70 1GS-3 R, e
4 1,80 3,70..5,50 -3,70 ..-5,50 1GS-8
5 - 550.. o -550..- 1GS-7
Load
L N M M H H
No. oad Name Type * . * .
new change [kN] [kNm] [kNm] [kN] [kN]
1 Yes Apkrova Design 0,00 56,62 0,00 0,00 17,45
Global settings
Analysis of vertical bearing capacity : analytical solution
Analysis type : analysis for drained conditions
Settings of the stage of construction
Design situation : permanent
Verification methodology : without reduction of soil parameters
Verification No. 1
Verification of pile bearing capacity according to theory of LS - partial results
Pile base bearing capacity:
Coefficient of bearing capacity Ne = 29,76
Coefficient of bearing capacity Ng = 18,07
Coefficient of bearing capacity N, = 14,69
Coefficient of bearing capacity K1 = 1,00
Design pile base bearing capacity = Rpgq = 3816,95 kPa
Area of pile transverse cross-section A, = 2,83E-01 m2
I 6]
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Pile shaft resistance:
Reduction of effective pile length L, =1,03 m

Depth Thickness ®d Cud Y YR2 fs Rg;i
[m] [m] [°] [kPa] [kN/m3] [-] [kPa] [kN]
1,10 1,10 35,00 0,00 18,00 1,00 5,53 11,46
2,00 0,90 20,01 10,00 20,60 1,00 18,71 31,74
3,70 1,70 24,11 0,00 21,20 1,00 20,62 66,06
4,97 1,27 33,49 10,00 22,20 1,00 56,85 135,77
Verification of pile bearing capacity according to theory of LS - partial results
Pile base bearing capacity:
Coefficient of bearing capacity Ne = 20,22
Coefficient of bearing capacity Ng = 10,28
Coefficient of bearing capacity N, = 6,39
Coefficient of bearing capacity K1 = 1,00
Design pile base bearing capacity = Rpgq = 2049,16 kPa
Area of pile transverse cross-section A, = 2,83E-01 m2
Pile shaft resistance:
Reduction of effective pile length L, =0,71 m
Depth Thickness Pd Cud Y YR2 fs Rsi
[m] [m] [] [kPa] [kN/m3] [-] [kPa] [kN]
1,10 1,10 29,26 0,00 18,00 1,00 4,49 7,16
2,00 0,90 16,24 8,00 20,60 1,00 15,00 19,57
3,70 1,70 19,70 0,00 21,20 1,00 16,60 40,93
5,29 1,59 27,89 8,00 22,20 1,00 47,53 109,64

Verification of pile vertical bearing capacity according to the theory of LS - results
Analysis carried out with automatic selection of the most unfavourable load cases.

Verification of compressive pile:
Most unfavorable load case No. 1. (Apkrova)

Pile skin bearing capacity Rg = 245,02 kN
Pile base bearing capacity R, = 863,37 kN
Pile bearing capacity R, = 1108,39 kN
Ultimate vertical force Vq = 52,68 kN

R =1108,39 kN > 52,68 kN = V4

Pile bearing capacity is SATISFACTORY
Verification No. 1

Analysis of load settlement curve - input data

Layer Eg
No. [MPa]
1 15,00
2 15,00
3 15,00
4 15,00
5 15,00

Maximum pile settlement sjj,, = 25,0 mm
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Analysis of load settlement curve - partial results

Correction factor for pile compressibility
Correction factor for Poisson's ratio of soil
Correction factor for stiffness of bearing stratum

Base-load proportion for incompressible pile

Proportion of applied load transferred to pile base

Influence coefficients of settlement :
Basic - dependent on ratio I/d

Correction factor for pile compressibility
Correction factor for finite depth of layer on a rigid base R, = 1,00
Correction factor for Poisson's ratio of soil

Analysis of load settlement curve - results

Load at the onset of mobilization of skin friction Ry, =
The settlement for the force Ry,

Total resistance
Maximum settlement

Verification No. 1
Input data to compute pile horizontal bearing capacity

Analysis carried out with automatic selection of the most unfavourable load cases.

Sy
R¢

Slim =

Ck = 0,97
C, = 0,81
Cp = 1,36
Bo = 0,10
B =011
|0 = 0,15
Rk = 1,00
R, = 0,92
274,20 kN

4,2 mm
414,72 kN

25,0 mm

Horizontal bearing capacity verified in the direction of maximum load effect.
Distributions of internal forces and displacement of pile

Pile displacements and internal forces distributions:

Dist. Modulus k Displacement Rotat. Stress Shear Force Moment
[m] [MN/m3] [mm] [mRad] [kPa] [kN] [kNm]
0.00 0.00 -6.37 219 0.62 -17.45 56.62
0.27 1.75 -5.79 2.1 10.12 -16.60 61.25
0.30 1.94 -5.72 2.10 11.12 -16.41 61.75
0.57 3.69 -5.17 2.01 19.07 -13.94 65.87
0.60 3.89 -5.11 2.00 19.84 -13.59 66.29
0.87 5.63 -4.58 1.91 25.79 -9.87 69.48
0.90 5.83 -4.52 1.90 26.35 -9.40 69.77
1.17 2.80 -4.02 1.80 11.25 -5.63 71.73
1.20 2.87 -3.97 1.79 11.38 -5.43 71.89
1.47 3.52 -3.50 1.69 12.29 -3.50 73.10
1.50 3.59 -3.44 1.68 12.36 -3.28 73.20
1.77 4.23 -3.00 1.58 12.71 -1.24 73.82
1.80 4.30 -2.96 1.57 12.73 -1.02 73.85
2.07 11.39 -2.55 1.47 29.01 1.78 73.82
210 11.56 -2.50 1.46 28.92 2.31 73.76
2.40 13.21 -2.08 1.35 27.50 7.40 72.29
2.43 13.37 -2.04 1.34 27.31 7.89 72.06
2.70 14.86 -1.69 1.24 25.18 12.15 69.35
2.73 15.02 -1.66 1.23 24.90 12.60 68.98
3.00 16.51 -1.34 1.14 22.09 16.42 65.05
3.03 16.68 -1.30 1.13 21.75 16.81 64.55
3.30 18.16 -1.01 1.04 18.37 20.07 59.56
3.33 18.33 -0.98 1.03 17.97 20.39 58.95
3.60 19.81 -0.71 0.96 14.11 23.00 53.08
3.63 19.98 -0.68 0.95 13.66 23.25 52.39
I 8]
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Dist. Modulus k Displacement Rotat. Stress Shear Force Moment
[m] [MN/m3] [mm] [mRad] [kPa] [kN] [kNm]

3.90 44.85 -0.44 0.88 19.60 26.52 45.70
3.93 4519 -0.41 0.87 18.57 26.86 44.90
4.20 48.29 -0.18 0.82 8.83 29.09 37.31
4.23 48.64 -0.16 0.81 7.70 29.24 36.44
4.50 51.74 0.05 0.77 -2.82 29.64 28.45
4.53 52.09 0.08 0.76 -4.03 29.58 27.56
4.80 55.19 0.28 0.73 -15.39 28.02 19.74
4.83 55.54 0.30 0.73 -16.70 27.73 18.90
5.10 58.64 0.49 0.71 -28.98 24.04 11.87
5.13 58.99 0.52 0.70 -30.40 23.51 11.16
5.37 61.75 0.68 0.69 -42.18 18.29 6.11
5.40 62.09 0.70 0.69 -43.71 17.52 5.57
5.67 51.01 0.89 0.69 -45.42 10.45 1.80
5.70 51.28 0.91 0.69 -46.72 9.62 1.50
5.97 53.71 1.10 0.69 -58.91 1.07 0.02
6.00 53.97 1.12 0.69 -60.17 -0.00 -0.00

Maximum internal force and deformation :

Pile head displacement = -6,4 mm

Max. pile displacement = 6,4 mm

Max. shear force = 29,70 kN

Maximum moment = 73,92 kNm

Verification of cross section in bending:

Cross-section: circular, d = 0,60 m

Reinforcement - 8 pc bars 16,0 mm; cover 70,0 mm

Type of structure (reinforcement ratio) : pile

Reinforcement ratio p = 0,569 % > 0,500 % = Pmin

Load : Mgq = 73,92 kNm

Bearing capacity : Mrq = 159,37 KNm

Designed pile reinforcement is SATISFACTORY

Verification of cross section in shear:

Shear reinf. - profile 8,0 mm; spacing 200,0 mm

Agy = 2 x 251,3 =502,7 mm?2

Ultimate shear force: Vrq = 236,03 kKN > 29,70 kN = Vg4

Cross-section is SATISFACTORY.

only minimal shear reinforcement

I 9|
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Reinforcement drawing

v 0,60 .

prof. 8,0 mm, dist. 200,0 mm

8 prof. 16,0mm,cover 70,0mm
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Geometry Modulus kh Shear force Bending moment
1=6,00m Kh - linear Max. = 29,70 kN
(circular)
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Pile verification
Input data

Project

Task : Polis GP-3, Grezinys NR. 3
Author : Audrius CiZinauskas

Date : 2022-02-03

Settings

(input for current task)

Materials and standards

Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard

Steel structures : EN 1993-1-1 (EC3)
Partial factor on bearing capacity of steel cross section : ypg = 1,00

Timber structures : EN 1995-1-1 (EC5)
Partial factor for timber property : ym = 1,30

Modif. factor of load duration and moisture content : Kmod = 0,50

Coeff. of effective width for shear stress : ker = 0,67

Pile

Verification methodology : according to EN 1997

Analysis for drained conditions : CSN 73 1002

Load settlement curve : linear (Poulos)

Horizontal bearing capacity : Elastic subsoil (p-y method)

Design approach : 1 - reduction of actions and soil parameters

Partial factors on actions (A)
Permanent design situation

Combination 1 Combination 2
Unfavourable Favourable Unfavourable Favourable
Permanent actions : YG = 1,35 [] 1,00 [-] 1,00 [-] 1,00 [-]

Partial factors for soil parameters (M)
Permanent design situation

Combination 1 Combination 2
Partial factor on internal friction : Yo = 1,00 [-] 1,25 []
Partial factor on effective cohesion : Ye = 1,00 [-] 1,25 []
Partial factor on undrained shear strength : You = 1,00 [-] 1,40 [-]

Partial factors for resistances (R)
Permanent design situation

Combination 1 Combination 2
Partial factor on shaft resistance : Ys = 1,00 [-] 1,30 [-]
Partial factor on base resistance : Yb = 1,25 [] 1,60 [-]
Partial factor on resistance in tension : Yst = 1,25 [-] 1,60 [-]
Basic soil parameters
c
No. Name Pattern fPot of v v
| [kPa] [kN/m3] [-]
1 0_piltinis gruntas 35,00 0,00 18,00 0,25
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C
No. Name Pattern Pef ef Y v
[°] [kPa] [kN/m3] [-]
2 1GS-2 24 24,11 0,00 20,90 0.30
7/ - /
3 1GS-3 R 2411 0,00 21,20 0,30
4 1GS-4 — 37,04 0,00 19,50 0.35
5 1GS-5 20,80 10,00 21,40 0.35
6 1GS6 25,20 10,00 21,80 0.35
7 1GS-7 20,84 10,00 22,00 0.35
8 1GS-8 33,49 10,00 22,20 0.35
9 1GS-9 34,99 0,00 21,50 0.30
10 1GS-1 - | 20,01 10,00 20,60 0.35
E E
No. Name Pattern oed def Ysat ¥s "
[MPa] = [MPa] = [kN/m3] = [kN/m3] [
1 0_piltinis gruntas - 45,00 21,00 -
2 1GS-2 4 - 20,05 23,90 ;
3 1GS-3 I - 2895 24,20 ;
4 1GS4 - - 5428 22,50 ;
5 1GS-5 - 19,34 2240 -
6 1GS6 - 37.91 22,80 -
7 1GS-7 - 5169 23,00 ;
8 1GS-8 - 7147 23,20 -
9 1GS-9 - 4909 23,50 ;
10 I1GS-1 - - 1105 22.01 -
2|
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Parameters of soils to compute modulus of subsoil reaction
No. Name Pattern [MNI;m3] [E]
1 0_piltinis gruntas 120,00 35,00
2 1GS-2 L 55,80 24,11
3 1GS-3 ey 80,50 24,11
4 1GS-4 — 156,60 37,04
5 IGS-5 55,80 20,80
6 IGS-6 109,40 25,20
7 IGS-7 149,10 29,84
8 IGS-8 206,20 33,49
9 IGS-9 136,60 34,99
10 1GS-1 - | 31,90 20,01

Soil parameters

0_piltinis gruntas
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

1IGS-2
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-3
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :

y = 18,00 kN/m3
Pef = 3500°

Cef = 0,00 kPa

v = 0,25

Egef = 45,00 MPa

VYsat = 21,00 KN/m3

k = 120,00 MN/m3
B = 3500°

y = 20,90 kN/m3
Pef = 2411°

Cef = 0,00 kPa

v = 030

Edef = 20,05 MPa
Vsat = 23,90 KN/m3
k = 55,80 MN/m3
B = 2411°

y = 21,20 kN/m3
Pef = 2411°

Cef = 0,00 kPa

v = 030

Edef = 28,95 MPa
Vsat = 24,20 KN/m3
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Coefficient :
Angle of dispersion :

IGS-4
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-5
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-6
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-7
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-8
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-9
Unit weight :

Angle of internal friction :

Pef
Cef

Egef

Ysat =

Pef
Cef

Egef

Ysat =

Pef
Cef

Eder
Ysat

Pef
Cef

Egef

Ysat =

Pef
Cef

Egef

Ysat =

Pef

80,50 MN/m3
2411°

19,50 kN/m3
37,04 °
0,00 kPa
0,35
54,28 MPa
22,50 kN/m3

156,60 MN/m3
37,04 °

21,40 kN/m3
20,80 °
10,00 kPa
0,35

19,34 MPa
22,40 kN/m3
55,80 MN/m3
20,80 °

21,80 kN/m3

25,20°

10,00 kPa

0,35

37,91 MPa

22,80 kN/m3
109,40 MN/m3

25,20°

22,00 kN/m3

29,84~

10,00 kPa

0,35

51,69 MPa

23,00 kN/m3
149,10 MN/m3

29,84~

22,20 kN/m3

33,49 °

10,00 kPa

0,35

71,47 MPa

23,20 kN/m3
206,20 MN/m3

33,49°

21,50 kN/m3
34,99 °
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Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

1IGS-1
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

Geometry

Pile profile: circular
Dimensions

Cef

Eder

Ysat =

Pef
Cef

Eder

Ysat =

0,00 kPa
0,30
49,09 MPa
23,50 kN/m3
136,60 MN/m3
34,99 °

20,60 kN/m3
20,01°
10,00 kPa
0,35

11,05 MPa
22,01 kN/m3
31,90 MN/m3
20,01°

Diameter d = 0,60 m

Length | = 6,00 m

Calculated cross-sectional characteristics
Area A = 2,83E-01 m2
Moment of inertia | = 6,36E-03 m4
Location

Off ground height = 0,00 m

Depth of finished grade h, = 0,00 m

Technology: Bored piles

Name : Geometry

Stage - analysis : 1-0

OGFG

0_piltinis gruntas

55y 9/9
0 /// IGSB//

.

0,
9 7 7o /0/

7 ///‘7 yp/ﬂ/ d/ |
0,30

R
0,40

—

/P;a/ﬂIGS??//P/a

1GS-8

1GS-6

1GS-9 J’
<

1GS-6

Modulus of subsoil reaction assumed linear.
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Material of structure

Unit weight y = 23,00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).

Concrete: C 25/30

Cylinder compressive strength fax = 25,00 MPa
Tensile strength fotm = 2,60 MPa
Elasticity modulus E.m = 31000,00 MPa
Shear modulus G = 12917,00 MPa
Longitudinal steel: B500B

Yield strength fyk = 500,00 MPa
Transverse steel: B500B

Yield strength fyk = 500,00 MPa

Geological profile and assigned soils

Position information
Terrain elevation = 0,00 m
Geological profile and assigned soils

Thickness of layer, Depth Altitude Pedrmalenl Pattern
t [m] z [m] [m]
1 1,10 0,00..1,10 0,00 ..-1,10 O_piltinis gruntas
2 1,10 1,10..2,20 -1,10 .. -2,20 IGS-1 Bl
7
3 0,80 2,20 ..3,00 -2,20 ..-3,00 IGS-3 R, e
4 0,30 3,00 ..3,30 -3,00 .. -3,30 1GS-4 |
7
5 0,40 3,30..3,70 -3,30..-3,70 IGS-3 R, e
6 1,60 3,70..5,30 -3,70 ..-5,30 1GS-8
7 0,80 5,30..6,10 -5,30 .. -6,10 IGS-6
8 0,40 6,10 ..6,50 -6,10 .. -6,50 IGS-9
9 0,70 6,50 ..7,20 -6,50 .. -7,20 IGS-6
10 1,20 7,20 .. 8,40 -7,20 .. -8,40 1GS-5
11 - 840.. x -8,40..- IGS-7
Load
M M H H
No. Load Name Type N * . * .
new change [kN] [kNm] [kNm] [kN] [kN]
1 Yes Apkrova Design 0,00 56,62 0,00 0,00 17,45
Global settings
Analysis of vertical bearing capacity : analytical solution
I 6]
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Analysis type : analysis for drained conditions
Settings of the stage of construction

Design situation : permanent
Verification methodology : without reduction of soil parameters

Verification No. 1
Verification of pile bearing capacity according to theory of LS - partial results
Pile base bearing capacity:

Coefficient of bearing capacity Ne = 21,02
Coefficient of bearing capacity Ng = 10,89
Coefficient of bearing capacity N, = 6,98

Coefficient of bearing capacity K1 = 1,00
Design pile base bearing capacity = Rpgq = 2217,57 kPa
Area of pile transverse cross-section A, = 2,83E-01 m2

Pile shaft resistance:
Reduction of effective pile length L, =0,74 m

Depth Thickness (R Cud Y YR2 fs Rsi
[m] [m] | [kPa] [kN/m3] [-] [kPa] [kN]
1,10 1,10 35,00 0,00 18,00 1,00 5,53 11,46
2,20 1,10 20,01 10,00 20,60 1,00 19,32 40,07
3,00 0,80 24,11 0,00 21,20 1,00 18,63 28,10
3,30 0,30 37,04 0,00 19,50 1,00 37,26 21,07
3,70 0,40 24,11 0,00 21,20 1,00 25,43 19,17
5,26 1,56 33,49 10,00 22,20 1,00 58,25 171,63

Verification of pile bearing capacity according to theory of LS - partial results
Pile base bearing capacity:

Coefficient of bearing capacity Ne = 15,44
Coefficient of bearing capacity Ng = 6,81
Coefficient of bearing capacity N, = 3,28
Coefficient of bearing capacity K1 1,00

Design pile base bearing capacity = Rpq 1310,59 kPa
Area of pile transverse cross-section A, = 2,83E-01 m2

Pile shaft resistance:
Reduction of effective pile length L, =0,54 m

Depth Thickness Pd Cud Y YR2 fs Rsi
[m] [m] [] [kPa] [kN/m3] [-] [kPa] [kN]

1,10 1,10 29,26 0,00 18,00 1,00 4,49 7,16

2,20 1,10 16,24 8,00 20,60 1,00 15,49 24,71

3,00 0,80 19,70 0,00 21,20 1,00 15,01 17,41

3,30 0,30 31,12 0,00 19,50 1,00 30,32 13,19

3,70 0,40 19,70 0,00 21,20 1,00 20,48 11,88

5,30 1,60 27,89 8,00 22,20 1,00 47,30 109,74

5,46 0,16 20,63 8,00 21,80 1,00 42,35 9,88

Verification of pile vertical bearing capacity according to the theory of LS - results
Analysis carried out with automatic selection of the most unfavourable load cases.

Verification of compressive pile:

Most unfavorable load case No. 1. (Apkrova)
Pile skin bearing capacity Rg = 291,49 kN
Pile base bearing capacity Ry, = 501,60 kN
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793,10 kN
52,68 kN

Pile bearing capacity R¢
Ultimate vertical force Vq

R¢ =793,10 kKN > 52,68 kN = V4

Pile bearing capacity is SATISFACTORY
Verification No. 1

Analysis of load settlement curve - input data

Layer Es
No. [MPa]
1 15,00
2 15,00
3 15,00
4 15,00
5 15,00
6 15,00
7 15,00

Maximum pile settlement sjj,, = 25,0 mm
Analysis of load settlement curve - partial results

Correction factor for pile compressibility
Correction factor for Poisson's ratio of soil
Correction factor for stiffness of bearing stratum
Base-load proportion for incompressible pile
Proportion of applied load transferred to pile base

Influence coefficients of settlement :
Basic - dependent on ratio I/d

Correction factor for pile compressibility

Correction factor for finite depth of layer on a rigid base Ry = 1,00

Correction factor for Poisson's ratio of soil

Analysis of load settlement curve - results

Load at the onset of mobilization of skin friction Ry, =

The settlement for the force Ry, Sy
Total resistance Re
Maximum settlement Slim

Verification No. 1

Ck = 0,97
C, = 0,82
Cp = 1,00
Bo = 0,10
B =0,08
|0 = 0,15
Rk = 1,00
R, = 0,92
316,40 kN

4,8 mm
415,68 kN

25,0 mm

Input data to compute pile horizontal bearing capacity

Analysis carried out with automatic selection of the most unfavourable load cases.

Horizontal bearing capacity verified in the direction of maximum load effect.
Distributions of internal forces and displacement of pile

Pile displacements and internal forces distributions:

Dist. Modulus k Displacement Rotat. Stress Shear Force Moment
[m] [MN/m3] [mm] [mRad] [kPa] [kN] [kNm]
0.00 0.00 -6.61 2.26 0.65 -17.45 56.62
0.27 1.75 -6.01 2.18 10.52 -16.57 61.25
0.30 1.94 -5.95 217 11.56 -16.37 61.74
0.57 3.69 -5.38 2.08 19.85 -13.80 65.85
0.60 3.89 -5.31 2.07 20.65 -13.44 66.26
0.87 5.63 -4.77 1.98 26.86 -9.56 69.38
I 8]
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Dist. Modulus k Displacement Rotat. Stress Shear Force Moment
[m] [MN/m3] [mm] [mRad] [kPa] [kN] [kNm]

0.90 5.83 -4.71 1.97 27.44 -9.07 69.66
1.17 2.80 -4.19 1.87 11.72 -5.15 71.51
1.20 2.87 -4.13 1.86 11.86 -4.93 71.66
1.47 3.52 -3.65 1.76 12.81 -2.93 72.73
1.50 3.59 -3.59 1.75 12.89 -2.70 72.81
1.77 4.23 -3.13 1.65 13.26 -0.57 73.26
1.80 4.30 -3.08 1.64 13.28 -0.33 73.27
2.07 4.95 -2.66 1.54 13.14 1.81 73.07
210 5.02 -2.61 1.53 13.10 2.05 73.01
2.40 13.21 -2.17 1.42 28.64 6.29 71.86
2.43 13.37 -2.13 1.41 28.43 6.80 71.66
2.70 14.86 -1.76 1.31 26.14 11.23 69.22
2.73 15.02 -1.72 1.30 25.85 11.70 68.87
3.00 16.51 -1.38 1.21 28.20 15.65 65.17
3.00 24.26 -1.38 1.21 28.20 15.65 65.17
3.03 24.50 -1.35 1.20 32.98 16.25 64.69
3.30 26.68 -1.03 1.11 23.18 21.17 59.62
3.30 18.16 -1.03 1.11 23.18 21.17 59.62
3.33 18.33 -1.00 1.10 18.35 21.50 58.98
3.60 19.81 -0.71 1.03 14.15 2414 52.80
3.63 19.98 -0.68 1.02 13.66 24 .39 52.07
3.90 44.85 -0.42 0.95 18.75 27.60 45.08
3.93 4519 -0.39 0.94 17.61 27.92 44.25
4.20 48.29 -0.14 0.89 6.87 29.92 36.40
4.23 48.64 -0.12 0.88 5.63 30.03 35.50
4.50 51.74 0.12 0.84 -6.05 30.01 27.35
4.53 52.09 0.14 0.84 -7.40 29.89 26.45
4.80 55.19 0.36 0.81 -20.06 27.68 18.64
4.83 55.54 0.39 0.80 -21.53 27.30 17.81
5.10 58.64 0.60 0.78 -35.28 22.71 11.01
5.13 58.99 0.63 0.78 -36.87 22.07 10.34
5.37 39.21 0.81 0.77 -31.82 16.60 5.72
5.40 39.43 0.83 0.77 -32.91 16.02 5.23
5.67 41.40 1.04 0.77 -43.15 9.87 1.70
5.70 41.62 1.07 0.77 -44.33 9.08 1.42
5.97 43.59 1.27 0.77 -55.45 1.01 0.02
6.00 43.81 1.30 0.77 -56.59 -0.00 0.00

Maximum internal force and deformation :

Pile head displacement
Max. pile displacement
Max. shear force
Maximum moment

-6,6 mm
6,6 mm
30,25 kN

73,28 kNm

Verification of cross section in bending:

Cross-section: circular, d = 0,60 m

Reinforcement - 8 pc bars 16,0 mm; cover 70,0 mm

Type of structure (reinforcement ratio) : pile
Reinforcement ratio p = 0,569 % > 0,500 % = Pmin
Load : Mgq = 73,28 kNm
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Bearing capacity : Mrq = 159,37 KNm

Designed pile reinforcement is SATISFACTORY
Verification of cross section in shear:

Shear reinf. - profile 8,0 mm; spacing 200,0 mm

Agy = 2 x 251,3 =502,7 mm?2

Ultimate shear force: Vrq = 236,03 kKN > 30,25 kN = V4
Cross-section is SATISFACTORY.

only minimal shear reinforcement

Reinforcement drawing

L 0,60 L

1 1

prof. 8,0 mm, dist. 200,0 mm

8 prof. 16,0mm,cover 70,0mm

[GEOS5 - Pile | version 5.2022.22.0 | hardware key 9274 / 1 | Smailusis skliautas | Copyright © 2022 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]

[Intelligent BIM Solutions, UAB | +370 5 20 34 333| info@ibimsolutions.com| http://www.ibimsolutions.It/]



Audrius Cizinauskas

Polis GP-3, Grezinys NR. 3
Name : Horizontal cap.

Geometry Modulus Kh
1=600m Kh - linear
(circular)

Shear force
Max. =3025 kN

_Stage - analysis : 1-1

Bending moment

5662

5
%S

S

o
S
55

XX
S
S

(S
S
S
S
S
esieta

o
S
jo%as

S5
S
S
XX
X

S

S
5
S5
S
S
s

S
S
o
o
55
5

S
S
S
S5
s

55
55
55
%

S
o
oS
5
5

S
S
%S
S
S

S

S
S

S
o
SO
s

XS
S
e

%

4255

sty
S
XSS,
Seneie
S5
S5
s
el
ST
0%s

7500

“100

175,00
MN/m?]

hoo 40,00
[mm]

lap00 175,00
[kN]

7500
[kNm]

11|
[GEOS - Pile | version 5.2022.22.0 | hardware key 9274 / 1 | Smailusis skliautas | Copyright © 2022 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]
[Intelligent BIM Solutions, UAB | +370 5 20 34 333| info@ibimsolutions.com| http://www.ibimsolutions.lt/]



Polis GP-3, Grezinys NR. 4
Audrius Cizinauskas

Pile verification
Input data

Project

Task : Polis GP-3, Grezinys NR. 4
Author : Audrius CiZinauskas

Date : 2022-02-03

Settings

(input for current task)

Materials and standards

Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard

Steel structures : EN 1993-1-1 (EC3)
Partial factor on bearing capacity of steel cross section : ypg = 1,00

Timber structures : EN 1995-1-1 (EC5)
Partial factor for timber property : ym = 1,30

Modif. factor of load duration and moisture content : Kmod = 0,50

Coeff. of effective width for shear stress : ker = 0,67

Pile

Verification methodology : according to EN 1997

Analysis for drained conditions : CSN 73 1002

Load settlement curve : linear (Poulos)

Horizontal bearing capacity : Elastic subsoil (p-y method)

Design approach : 1 - reduction of actions and soil parameters

Partial factors on actions (A)
Permanent design situation

Combination 1 Combination 2
Unfavourable Favourable Unfavourable Favourable
Permanent actions : YG = 1,35 [] 1,00 [-] 1,00 [-] 1,00 [-]

Partial factors for soil parameters (M)
Permanent design situation

Combination 1 Combination 2
Partial factor on internal friction : Yo = 1,00 [-] 1,25 []
Partial factor on effective cohesion : Ye = 1,00 [-] 1,25 []
Partial factor on undrained shear strength : You = 1,00 [-] 1,40 [-]

Partial factors for resistances (R)
Permanent design situation

Combination 1 Combination 2
Partial factor on shaft resistance : Ys = 1,00 [-] 1,30 [-]
Partial factor on base resistance : Yb = 1,25 [] 1,60 [-]
Partial factor on resistance in tension : Yst = 1,25 [-] 1,60 [-]
Basic soil parameters
c
No. Name Pattern fPot of v v
| [kPa] [kN/m3] [-]
1 0_piltinis gruntas 35,00 0,00 18,00 0,25
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C
No. Name Pattern Pef ef Y v
[°] [kPa] [kN/m3] [-]
2 1GS-2 24 2411 0,00 20,90 0.30
7/ - /
3 1GS-3 4 2411 0,00 21,20 0,30
4 1GS-4 — 37,04 0,00 19,50 0.35
5 1GS-5 20,80 10,00 21,40 0.35
6 1GS6 25,20 10,00 21,80 0.35
7 1GS-7 29 84 10,00 22,00 0.35
8 1GS-8 33,49 10,00 22,20 0.35
9 1GS-9 34,99 0,00 21,50 0.30
10 1GS-1 - | 20,01 10,00 20,60 0.35
E E
No. Name Pattern oed def Ysat ¥s "
[MPa] = [MPa] = [kN/m3] = [kN/m3] [
1 0_piltinis gruntas - 45,00 21,00 -
2 1GS-2 4 - 20,05 23,90 ;
3 1GS-3 I - 2895 24,20 ;
4 1GS4 - - 5428 22,50 ;
5 1GS-5 - 19,34 2240 -
6 1GS6 - 37.91 22,80 -
7 1GS-7 - 5169 23,00 ;
8 1GS-8 - 7147 23,20 -
9 1GS-9 - 4909 23,50 ;
10 I1GS-1 - - 1105 22.01 -
2|
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Parameters of soils to compute modulus of subsoil reaction
No. Name Pattern [MNI;m3] [E]
1 0_piltinis gruntas 120,00 35,00
2 1GS-2 L 55,80 24,11
3 1GS-3 ey 80,50 24,11
4 1GS-4 — 156,60 37,04
5 IGS-5 55,80 20,80
6 IGS-6 109,40 25,20
7 IGS-7 149,10 29,84
8 IGS-8 206,20 33,49
9 IGS-9 136,60 34,99
10 1GS-1 - | 31,90 20,01

Soil parameters

0_piltinis gruntas
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

1IGS-2
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-3
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :

y = 18,00 kN/m3
Pef = 3500°

Cef = 0,00 kPa

v = 0,25

Egef = 45,00 MPa

VYsat = 21,00 KN/m3

k = 120,00 MN/m3
B = 3500°

y = 20,90 kN/m3
Pef = 2411°

Cef = 0,00 kPa

v = 030

Edef = 20,05 MPa
Vsat = 23,90 KN/m3
k = 55,80 MN/m3
B = 2411°

y = 21,20 kN/m3
Pef = 2411°

Cef = 0,00 kPa

v = 030

Edef = 28,95 MPa
Vsat = 24,20 KN/m3
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Coefficient :
Angle of dispersion :

IGS-4
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-5
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-6
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-7
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-8
Unit weight :

Angle of internal friction :

Cohesion of soil :

Poisson's ratio :
Deformation modulus :

Saturated unit weight :
Coefficient :
Angle of dispersion :

IGS-9
Unit weight :

Angle of internal friction :

Pef
Cef

Egef

Ysat =

Pef
Cef

Egef

Ysat =

Pef
Cef

Eder
Ysat

Pef
Cef

Egef

Ysat =

Pef
Cef

Egef

Ysat =

Pef

80,50 MN/m3
2411°

19,50 kN/m3
37,04 °
0,00 kPa
0,35
54,28 MPa
22,50 kN/m3

156,60 MN/m3
37,04 °

21,40 kN/m3
20,80 °
10,00 kPa
0,35

19,34 MPa
22,40 kN/m3
55,80 MN/m3
20,80 °

21,80 kN/m3

25,20°

10,00 kPa

0,35

37,91 MPa

22,80 kN/m3
109,40 MN/m3

25,20°

22,00 kN/m3

29,84~

10,00 kPa

0,35

51,69 MPa

23,00 kN/m3
149,10 MN/m3

29,84~

22,20 kN/m3

33,49 °

10,00 kPa

0,35

71,47 MPa

23,20 kN/m3
206,20 MN/m3

33,49°

21,50 kN/m3
34,99 °
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Cohesion of soil : Cef = 0,00 kPa

Poisson's ratio : v = 0,30

Deformation modulus : Egef = 49,09 MPa

Saturated unit weight : Ysat = 23,50 kN/m3

Coefficient : k = 136,60 MN/m3

Angle of dispersion : B = 3499°

IGS-1

Unit weight : y = 20,60 kN/m3

Angle of internal friction : Pef = 20,01°

Cohesion of soil : Cef = 10,00 kPa

Poisson's ratio : v = 035

Deformation modulus : Egef = 11,05 MPa

Saturated unit weight : Ysat = 22,01 kN/m3

Coefficient : k = 31,90 MN/m3

Angle of dispersion : B = 2001°

Geometry

Pile profile: circular

Dimensions

Diameter d = 0,60 m

Length | =6,00 m

Calculated cross-sectional characteristics

Area A = 2,83E-01 m2

Moment of inertia | = 6,36E-03 m4

Location

Off ground height h =0,00 m

Depth of finished grade h, = 0,00 m

Technology: Bored piles

Name : Geometry |Stage - analysis:1-0
OG FG -

0_piltinis gruntas

IGS-8

IGS-7

IGS-9 L

Modulus of subsoil reaction assumed linear.

I 5]
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Material of structure

Unit weight y = 23,00 kN/m3
Analysis of concrete structures carried out according to the standard EN 1992-1-1 (EC2).

Concrete: C 25/30

Cylinder compressive strength fax = 25,00 MPa
Tensile strength fotm = 2,60 MPa
Elasticity modulus E.m = 31000,00 MPa
Shear modulus G = 12917,00 MPa
Longitudinal steel: B500B

Yield strength fyk = 500,00 MPa
Transverse steel: B500B

Yield strength fyk = 500,00 MPa

Geological profile and assigned soils

Position information
Terrain elevation = 0,00 m
Geological profile and assigned soils

Thickness of layer, Depth Altitude Pedrmalenl Pattern
t [m] z [m] [m]
1 0,70 0,00 ..0,70 0,00 ..-0,70 O_piltinis gruntas
2 0,80 0,70 .. 1,50 -0,70 .. -1,50 IGS-1 Bl
3 2,30 1,50 .. 3,80 -1,50 .. -3,80 1GS-2 A
4 1,40 3,80 ..5,20 -3,80 .. -5,20 1GS-8
5 1,30 5,20 ..6,50 -5,20 .. -6,50 1GS-7
6 0,50 6,50 ..7,00 -6,50 ..-7,00 IGS-9
7 - 7,00. -7,00..- 1GS-7
Load
M M H H
No. Load Name Type N * . * .
new change [kN] [kNm] [kNm] [kN] [kN]
1 Yes Apkrova Design 0,00 56,62 0,00 0,00 17,45

Global settings

Analysis of vertical bearing capacity : analytical solution
Analysis type : analysis for drained conditions
Settings of the stage of construction

Design situation : permanent
Verification methodology : without reduction of soil parameters

Verification No. 1
Verification of pile bearing capacity according to theory of LS - partial results

Pile base bearing capacity:
Coefficient of bearing capacity Nc

Coefficient of bearing capacity Ng

29,76
18,07
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Coefficient of bearing capacity N, = 14,69
Coefficient of bearing capacity K1 1,00
Design pile base bearing capacity = Rpq 3830,21 kPa
Area of pile transverse cross-section A, = 2,83E-01 m2

Pile shaft resistance:
Reduction of effective pile length L, =1,03 m

Depth Thickness Pd Cud Y YR2 fs Rs;i
[m] [m] [’ [kPa] [kN/m3] [-] [kPa] [kN]
0,70 0,70 35,00 0,00 18,00 1,00 3,52 4,64
1,50 0,80 20,01 10,00 20,60 1,00 16,24 24,49
3,80 2,30 24,11 0,00 20,90 1,00 19,43 84,23
4,97 1,17 33,49 10,00 22,20 1,00 57,72 126,99
Verification of pile bearing capacity according to theory of LS - partial results
Pile base bearing capacity:
Coefficient of bearing capacity Ne = 20,22
Coefficient of bearing capacity Ng = 10,28
Coefficient of bearing capacity N, = 6,39
Coefficient of bearing capacity K1 = 1,00
Design pile base bearing capacity = Rpgq = 2056,30 kPa
Area of pile transverse cross-section A, = 2,83E-01 m2
Pile shaft resistance:
Reduction of effective pile length L, =0,71 m
Depth Thickness Pd Cud Y YR2 fs Rsi
[m] [m] [’ [kPa] [kN/m3] [-] [kPa] [kN]
0,70 0,70 29,26 0,00 18,00 1,00 2,86 2,90
1,50 0,80 16,24 8,00 20,60 1,00 13,02 15,10
3,80 2,30 19,70 0,00 20,90 1,00 15,65 52,19
5,20 1,40 27,89 8,00 22,20 1,00 47,81 97,05
5,29 0,09 24,65 8,00 22,00 1,00 48,93 6,45

Verification of pile vertical bearing capacity according to the theory of LS - results
Analysis carried out with automatic selection of the most unfavourable load cases.

Verification of compressive pile:
Most unfavorable load case No. 1. (Apkrova)

Pile skin bearing capacity Ry = 240,35 kN
Pile base bearing capacity R, = 866,37 kN
Pile bearing capacity R; = 1106,72 kN
Ultimate vertical force Vq = 52,68 kN

Rc =1106,72 kN > 52,68 kN = V4

Pile bearing capacity is SATISFACTORY
Verification No. 1

Analysis of load settlement curve - input data

Layer Es
No. [MPa]
1 15,00
2 15,00
3 15,00
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Layer Es
No. [MPa]
4 15,00
5 15,00

Maximum pile settlement sjj,, = 25,0 mm

Analysis of load settlement curve - partial results

Correction factor for pile compressibility
Correction factor for Poisson's ratio of soil
Correction factor for stiffness of bearing stratum

Base-load proportion for incompressible pile

Proportion of applied load transferred to pile base

Influence coefficients of settlement :
Basic - dependent on ratio I/d

Correction factor for pile compressibility
Correction factor for finite depth of layer on a rigid base Ry = 1,00
Correction factor for Poisson's ratio of soil

Analysis of load settlement curve - results

Load at the onset of mobilization of skin friction Ry, =
The settlement for the force Ry,

Total resistance
Maximum settlement

Verification No. 1
Input data to compute pile horizontal bearing capacity

Analysis carried out with automatic selection of the most unfavourable load cases.

Sy
R¢

Slim =

Ck = 0,97
C, = 0,81
Cb = 1,67
Bo = 0,10
B =0,13
|0 = 0,15
Rk = 1,00
R, = 0,92
276,63 kN

4,2 mm
447,97 kN

25,0 mm

Horizontal bearing capacity verified in the direction of maximum load effect.
Distributions of internal forces and displacement of pile

Pile displacements and internal forces distributions:

Dist. Modulus k Displacement Rotat. Stress Shear Force Moment
[m] [MN/m3] [mm] [mRad] [kPa] [kN] [kNm]
0.00 0.00 -7.37 2.40 0.72 -17.45 56.62
0.27 1.75 -6.73 2.32 11.77 -16.47 61.24
0.30 1.94 -6.66 2.31 12.94 -16.24 61.73
0.57 3.69 -6.05 2.23 22.33 -13.36 65.76
0.60 3.89 -5.98 2.22 23.25 -12.95 66.16
0.87 2.08 -5.40 212 11.23 -10.35 69.23
0.90 2.15 -5.33 2.1 11.48 -10.15 69.54
1.17 2.80 -4.78 2.01 13.36 -8.13 72.01
1.20 2.87 -4.72 2.00 13.53 -7.88 72.25
1.47 3.51 -4.19 1.90 14.72 -5.59 74.08
1.50 3.59 -4.13 1.89 19.27 -5.32 74.24
1.50 5.72 -4.13 1.89 19.27 -5.32 74.24
1.77 6.75 -3.63 1.79 24 .54 -1.41 75.15
1.80 6.87 -3.58 1.78 2459 -0.96 75.19
2.07 7.90 -3.11 1.68 24.60 3.03 74.91
210 8.01 -3.06 1.66 2455 3.47 74.81
2.40 9.16 -2.58 1.55 23.64 7.82 73.11
2.43 9.27 -2.54 1.54 23.51 8.25 72.87
2.70 10.30 -2.13 1.44 21.97 11.94 70.14
I 8]
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Polis GP-3, Grezinys NR. 4
Audrius CiZinauskas
Dist. Modulus k Displacement Rotat. Stress Shear Force Moment
[m] [MN/m3] [mm] [mRad] [kPa] [kN] [kNm]

2.73 10.41 -2.09 1.43 21.77 12.33 69.77
3.00 11.44 -1.72 1.34 19.64 15.69 65.98
3.03 11.56 -1.68 1.33 19.38 16.04 65.51
3.30 12.59 -1.33 1.24 16.73 18.97 60.77
3.33 12.70 -1.29 1.23 16.41 19.27 60.20
3.60 13.73 -0.97 1.15 13.32 21.69 54.66
3.63 13.85 -0.94 1.15 12.96 21.92 54.00
3.90 44.85 -0.64 1.08 28.51 25.04 47.75
3.93 4519 -0.60 1.07 27.28 25.54 46.99
4.20 48.29 -0.32 1.01 15.61 29.03 39.59
4.23 48.64 -0.29 1.00 14.25 29.29 38.71
4.50 51.74 -0.03 0.96 1.48 30.58 30.58
4.53 52.09 0.00 0.95 -0.00 30.60 29.66
4.80 55.19 0.25 0.92 -13.91 29.48 21.50
4.83 55.54 0.28 0.91 -15.52 29.22 20.62
5.10 58.64 0.52 0.89 -30.65 25.49 13.18
5.13 58.99 0.55 0.89 -32.41 24 .93 12.42
5.37 48.31 0.76 0.88 -36.77 20.12 7.01
5.40 48.58 0.79 0.88 -38.25 19.45 6.42
5.67 51.01 1.02 0.87 -52.18 12.14 2.10
5.70 51.28 1.05 0.87 -53.80 11.18 1.75
5.97 53.71 1.28 0.87 -68.95 1.26 0.02
6.00 53.97 1.31 0.87 -70.52 -0.00 0.00

Maximum internal force and deformation :

Pile head displacement = -7,4 mm

Max. pile displacement = 7,4 mm

Max. shear force = 30,60 kN

Maximum moment = 75,22 kNm

Verification of cross section in bending:

Cross-section: circular, d = 0,60 m

Reinforcement - 8 pc bars 16,0 mm; cover 70,0 mm

Type of structure (reinforcement ratio) : pile

Reinforcement ratio p = 0,569 % > 0,500 % = Pmin

Load : Mgq = 75,22 kNm

Bearing capacity : Mrq = 159,37 KNm

Designed pile reinforcement is SATISFACTORY

Verification of cross section in shear:

Shear reinf. - profile 8,0 mm; spacing 200,0 mm

Agy = 2 x 251,3 =502,7 mm?2

Ultimate shear force: Vgrq = 236,03 kN > 30,60 kN = Vg4

Cross-section is SATISFACTORY.

only minimal shear reinforcement

I 9|

[GEOS5 - Pile | version 5.2022.22.0 | hardware key 9274 / 1 | Smailusis skliautas | Copyright © 2022 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]
[Intelligent BIM Solutions, UAB | +370 5 20 34 333| info@ibimsolutions.com| http://www.ibimsolutions.It/]



Polis GP-3, Grezinys NR. 4
Audrius CiZinauskas

Reinforcement drawing

v 0,60 .

Cover = 70,0 mm
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Audrius Cizinaus

Polis GP-3, Grezinys NR. 4

Name : Horizontal cap.

_Stage - analysis : 1-1

Geometry Modulus Kh Displacement Bending moment
1=600m Kh - linear Max =7,37 mm
(circular)
56,62
53
1 1 1 1
354572

7500

175,00
MN/m?]

“100

hoo
[mm]

4000
[kN]

100,00
[kNm]
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1. JVADAS

UAB ,InGeo” 2017 m. spalio mén. atliko, teritorijos, kurioje Universalus daugiafunkcinis

aikStynas Chemiky 30 g., Kédainiuose., inZinerinius geologinius tyrimus.

InZineriniai geologiniai ir geotechniniai tyrimai atlikti bei tyrimy rezultatai pateikti
vadovaujantis, STR 1.04.02:2011 ,InZineriniai geologiniai ir geotechniniai tyrimai“, LST EN ISO 14688-
1:2007 ,,Geotechniniai tyrinéjimai ir bandymai. Grunty atpazintis ir klasifikavimas. 1 dalis. AtpaZintis ir
aprasymas ir Eurocode 7: Geotechnical design — Part 2: Ground investigation and testing reikalavimais.

Tyrimy tikslas — gauti informacijg apie geologine teritorijos sandarg, sudaryti projektuojamo pastato

skaiciavimo schemas isskiriant inZinerinius geologinius sluoksnius (IGS), nustatyti jy charakteringgsias vertes.

P j1 .- wl ’g‘ J‘.\
¥ o .

pav. Tyrimy vieta: Chemiky 30 g., Kédainiuose

' _UABINGEO 2017 Psl. 4
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2. DARBY APIMTYS IR METODIKA

Tyrimy darbus sudaré:

1. Lauko darbai:

......

zondavimo bandymai. Bandymas kdginiu penetrometru (CPT) atliktas su agregatu Geoprobe 54LT (JAV) ir
zondavimo sistema Geomil (Olandija). Naudotas C10CFIIP.C12243 zondas, atitinkantis EN ISO 22476-1.11 I-os
tikslumo klasés reikalavimus, jo techniniai duomenys pateikti kalibravimo paZyméjime. Jo pagalba nustatytos

kaginio stiprio (g, MPa) ir Soninés trinties stiprio (fs, MPa) vertés. Pagal gautus rezultatus (qc reikSmes)

apskaiciuoti grunty mechaniniai rodikliai.

2,3,4 pav. Geotechninio zondavimo jranga (Geomil)

2.Rezultaty apibendrinimas;

Pagal atlikty darby duomenis, parengta geologiniy tyrimy ataskaita.

Nustatyta geologiné - litologiné tyrinétos teritorijos sgranga, grunty sligsojimas ir paplitimas
iliustruojamas greziniy geologiniuose stulpeliuose.

Lauko darbus vykdeé inZinierius geologas Eitnoras Tamusauskas.

ERc . E e
2 S Je
b

| | ;i 232

i | s

o .T:_q:_-,;---*—— “_____:'a-- 612
i : =

5,6,7 pav. Programiné jranga (CPTest ir CPTask)
'/ UABINGEO 2017 Psl. 5
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3. INZINERINES GEOLOGINES SALYGOS

Geomorfologiniu poZilriu teritorija yra Dotnuvos moreninés lygumos mikrorajone, Vakary
Nevézio lygumos rajone, Pabaltijo Zemumy srityje. Reljefas suformuotas paskutiniojo apledéjimo metu.

Reljefo tipas — moreninés, limnoglacialinés lygumos. Zemés pavirsiaus altitudés 47,7 — 48,2 m.

_——_
e
8 pav. Schema su tyrimy vieta geomorfologiniu pozidriu
IStirtajj litologinj — geologinj pjlvj sudaro holoceno augalinis sluoksnis (dirvozemis) (pd IV) ir
virSutinio Pleistoceno Nemuno posvités Baltijos stadijos limnoglacialinés nuogulos (lg Il bl) ir

glacialinés (g Il bl).

UAB INGEO 2017 Psl. 6
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3.1. Hidrogeologinés salygos
Grezimo metu, 2017 mety spalio ménesj greZiniuose gruntinis vanduo sutiktas 0,3 — 0,8 m
gylyje nuo Zemeés pavirsiaus ( abs. a. 47,4 m). Maksimalus gruntinio vandens lygis priklauso nuo krituliy
kiekio, mety sezono ir gruntinio vandens sgsajos su pavirSiniais vandenimis. Statybos metu iskasose
kaupsis pavirsinis ir krituliy vanduo.
Remiantis STR 1.04.02:2011 ,,InZineriniai geologiniai ir geotechniniai tyrimai“ 2 priedu, tirtoje
teritorijoje hidrogeologinés sglygos yra sudétingos, kai gruntinio vandens lygio sligsojimo gylis < 2,0 m.
3.2. Geologiniai procesai ir reiskiniai
Siuolaikiniy fiziniy ir geologiniy procesy, kurie galéty turéti neigiamos jtakos jrengiant ir
eksploatuojant statinj, nenustatyta. Pagal karsto-sufozijos kategorijos pavojinguma, teritorija
priskiriama nepavojingai.
3.3. InZineriniai geologiniai sluoksniai
Atlikus lauko ir laboratoriniy tyrimy medzZiagos interpretacijg, tyrimy plote iSskirti Sie

inZineriniai geologiniai sluoksniai (IGS):

IGS Nr. IGS trumpas aprasymas

Smélingas dulkingas molis (sasiCl) su dulkio ir smélio lesiais, retu ZvirgZzdu, rudas su

! pilku, kietai plastingas. Sluoksnio storis siekia 0,8 — 1,1 m.

) Smélingas dulkis (saSi) su molingo smélio leSiukias, rusvas, puskietis. Sluoksnio storis
siekia 0,4 —-2,4 m.

3 Smélingas dulkis (saSi) su molingo smélio leSiukias, rusvas, kietas. Sluoksnio storis siekia
0,4-1,7m.

4 Molingas dulkingas smulkus smélis (clsiFSa) su retu Zvyru, rusvas, tankus, vandeningas.
Sluoksnio storis siekia 0,3 - 0,4 m.

5 Smélingas molis (saCl) su Zvirgzdu ir garzdu iki 5 %, rudas, kietai plastingas. Sluoksnio
storis siekia 1,2 m.
Smélingas molis (saCl) su Zvirgzdu ir garidu iki 7 %, bei molingo Zvyro lesiais, rudas,

6 . ) B
puskietis. Sluoksnio storis siekia 0,7 — 1,0 m.
Smélingas molis (saCl) su Zvirgzdu ir garidu iki 7 %, bei molingo Zvyro lesiais, rudas,

7 . . N
kietas. Sluoksnio storis siekia 1,3 —-7,3 m.

3 Smélingas molis (saCl) su Zvirgzdu ir garzdu iki 7-9 %, bei molingo Zvyro lesiais, rudas,
labai kietas. Sluoksnio storis siekia 1,4 — 1,8 m.

9 Molingas Zvyras (clGr) rudas, tankus, vandeningas. Sluoksnio storis siekia 0,4 — 0,5 m.

UAB INGEO 2017
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savybes priskiriami silpny / vidutinio stiprumo ir stipriy grunty kategorijai. Jiems priskirti geotechninio

3.3. Grunty fizikinés ir mechaninés savybés

Tyrimy teritorijoje iSskirti 9 inZineriniai geologiniai sluoksniai (IGS), kurie pagal stiprumines

zondavimo bandymy metu gauti ir suvidurkinti parametrai.

sglyga, kad gruntai bus apsaugoti nuo gamtinés sgrangos suardymo, isdzZiGvimo, iSmirkimo bei

InGeo

Grologinial wyrimai

Grunty fizikinés — mechaninés savybés pateiktos zondavimo grafike ir suvestinéje lenteléje.

Tyrimy metu gauti ir ataskaitoje pateikti grunty fizikiniai — mechaniniai parametrai taikytini su

persalimo.

Obijekte j8skirtu 1GS pormines

r

buodingosios

grunty vertes

i Norminé Budingosi
| GNSr IGS pavadinimas R Yuia. ormines Ucingostos E, MPa
wima | @ 1aips. | . kPa (@ 1aips| Ci, kPa
1 Smélingas dulkmgas.molls (sasiCl), kietai 231 20,6 2001 | 3990 | 1978 | 3814 11,05
plastingas
2 Smélingas dulkis (saSi), puskietis 4,16 20,9 2411 | 30,38 | 23,78 | 29,51 20,05
3 Smelingas dulkis (saSi), kietas 5,99 21,2 2792 | 40,99 | 27,51 | 39,83 28,95
4 | Molingas dulkingas smulkus smélis (clsiFSa), 1636 195 37,04 i 36,80 i 54.28
tankus
5 Smélingas molis (saCl), kietai plastingas 1,73 214 20,80 | 21,38 | 20,57 | 20,84 19,34
6 Smélingas molis (saCl), puskietis 4,37 21,8 2520 | 37,22 | 2493 | 35,90 37,91
7 Smélingas molis (saCl), kietas 9,89 22,0 29,84 | 70,34 | 29,75 | 69,50 51,69
8 Smelingas molis (saCl), labai kietas 17,25 222 3349 | 11450 | 33,26 | 111,24 | 71,47
9 Molingas Zvyras (clGr), tankus 15,21 215 34,99 - 34,48 - 49,09

Pastaba: IGS sudaro badingosios grunty vertés nustatytos su variacijos koeficientu
(V<=0.3) ir sudaro ne maziau setptyniy matavimy(n>=7) pagal LST EN 1997:2005.
Buodingosios vertés pateiktos -0.95pasitikéjimo lygiu.

UAB INGEO

2017
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4. 1SVADOS IR REKOMENDACIJOS

1. Geomorfologiniu poZilriu teritorija yra Dotnuvos moreninés lygumos mikrorajone, Vakary
NevézZio lygumos rajone, Pabaltijo Zemumy srityje. Reljefas suformuotas paskutiniojo
apledéjimo metu. Reljefo tipas — moreninés, limnoglacialinés lygumos.

2. Pagal karsto-sufozijos kategorijos pavojinguma, teritorija priskiriama nepavojingai.

3. Istirtajj litologinj — geologinj pjlvj sudaro holoceno augalinis sluoksnis (dirvoZzemis) (pd IV) ir
virsutinio Pleistoceno Nemuno posvités Baltijos stadijos limnoglacialinés nuogulos (Ig Il bl)
ir glacialineés (g Il bl).

4. Greziniuose gruntinis vanduo sutiktas 0,3 — 0,8 m gylyje nuo Zemés pavirsiaus ( abs. a. 47,4
m). Maksimalus gruntinio vandens lygis priklauso nuo krituliy kiekio, mety sezono ir
gruntinio vandens sgsajos su pavirSiniais vandenimis. Statybos metu iSkasose kaupsis
pavirsinis ir krituliy vanduo.

5. |Istirtoje storyméje isskirti inZineriniai geologiniai sluoksniai (IGS), sudarantys pagrindy
skaiciavimo schemas, kuriy paplitimo ir sligsojimo sglygos parodytos inZineriniuose
geologiniuose pjuviuose.

6. Jvairiy tipy pamaty naudojimo efektyvumas gali bti nustatytas tik remiantis jvairiy
projektavimo varianty lyginimu, inZineriniu ir ekonominiu poZilriais. Svarstant pamaty
efektyvuma, gali biti analizuojami pamaty tipai, atitinkantys inZinerinius reikalavimus
esamomis inZinerinémis - geologinémis sglygomis.

7. Jei nuo tyrimy ataskaitos parengimo praéjo daugiau nei penki metai ar konstatuojami
inZineriniy geologiniy salygy pokyciai, privaloma atlikti statybos sklypo papildomus-
kontrolinius IGG tyrimus. Papildomy-kontroliniy inZineriniy geologiniy ir geotechniniy
tyrimy aktualumas yra apibréztas statybos techninio reglamento STR 1.04.02:2011

punktuose 65 ir 66.

ATASKWPARENGE: INZINIERIUS
GEOL&GAS EITNORAS TAMUSAUSKAS
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5. LITERATUROS SARASAS
STR. 1.04.02:2011 ,,InZineriniai geologiniai ir geotechniniai tyrimai“. Valstybés Zinios, 2012-01-07,
Nr. 5-144

LST EN ISO 14688-1:2007 Geotechniniai tyrinéjimai ir bandymai. Grunty atpazintis ir klasifikavimas.
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Greziniy koordinaciy ir altitudziy ZiniaraStis
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GEOLOGINIY GREZINIY IR STATINIO ZONDAVIMO TASKY
KOORDINACIY IR ALTITUDZIY

ZINIARASTIS
Tyrimy tagkas ir jo Koordinatés (LKS'94) Altitudé, m
numeris X Y z
1 6127655 497194 48,2
2 6127647 497233 47,7
3 6127677 497233 47,7
4 6127686 497197 48,0

Koordinaciy sistema — valstybiné (LKS'94).
Auksciy sistema - Baltijos.

UAB INGEO 2017
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2 priedas - 1 lapas

Lietuvos geologijos tarnybos iSduoto leidimo Nr. 74 darbams kopija

' UABINGEO 2017 Psl. 13
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Laetivos gealiogipes tarmybos prie
Aplinkos manisietijos direkiomaus

2005 m. rugséjo 37 d. fsakyme Nr. 1- 709
pricdis

&

LIETUVOS GEOLOGIJOS TARNYBA
PRIE APLINKOS MINISTERIIOS

LEIDIMAS
TIRTI ZEMES GELMES

2005-09-27 Nr. 74

(data}
Vadovaujantis Lictuvos Respublikos femés gelmiy jstatymu, leidiiama
2 Uzdarajai akcinei bendrovei “INGEO™
{uridinio asmens pavadinimas}

(kodas 3000 71349, buveine (adresas) Gintaro g, 7-3, LT-92237 Klaipéda)

{leidime gsigaliojimo data)
atlikti:
geologing, hidrogeologing, ekogeologing ir inZinering geologing Zemes

inZinerinj zeologin (geotechnini) tyrima;
ckogeologing fyrima;
geofizind tyrima;

mechaning tyrimo (iSskyrus angliavandeniliy) ir kitos paskirties grefiniu
ereZima bei likvidavima,

Junas Satkiinas
{Wardas br pavardé |
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3 priedas - 2 lapai

CPT zondo ir matavimo jrangos kalibracijos sertifikatai

' UABINGEO 2017 Psl. 15
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Calibration Certificate GECIIT!il

C10CFIIP.C10231 / 005 W equipment
14-Aug-13
Lo Fiimber CLHCRIPCI0TET Client 1 TSC g
Svisaos Str. 3
Hind of cone Comprassion LT-52317 Klaipeds
Lafuaria
Calibration date : 14-Aug:13
Chanesd 1. . Channel Channel 3: Chasnel 4: Channel 5:
Cona resistance Liocal sewwe friction Bare prefuse Inchratian ¥ Indinatian ¥
Load Benit: 10O kN Load limiy: 15 @l Load [imét: 50 bar Anghe limik ;£ 20° Angle imit : 30"
Arga 10 o Hrew 150 cm?
Deroshift : 189 mV Zeroshift:  I5AmY Ieroshift: 206 m¥
Load [kN)  Output [m¥)  Load (KN}  OwtputimV)  Lload(bar) Owtput(mV) Angle[]  Outpui{mv} Angle["]  Outpet mv]
o o aa o a o -3 2152 -2 2148
e Ban 15 Te0 | 5 XY <15 1247 15 Pk
o 1645 30 1555 10 1660 | =10 1328 10 1316
a0 1530 a5 et 1% Har -5 a4 ] 402
A0 3365 (1) ¥1E0 n Xy o 1508 L] 2450
50 a20s 75 E Fi 4154 -] 1588 5 it
& 5054 50 wTLE an 4afh ] 576 it 1859
] 5853 105 K574 35 816 15 i) 5 15 prLr]
B ] 1ra a3 40 G647 L pit 1 20 i v
] 75 | 15 TiRE &5 T4TE
gl 49 150 BOAT boi] R307
90 TR 138 150
BO &7 120 BA55
o a1 1.5 SESG
B0 LT a0 agay
S0 4208 5 arad
40 LETE &0 a3
] 529 a5 i
0 1683 10 1636
10 A3 1.5 &7
a 1 0.0 1
ﬂ_l.nkl-m g :I.'lll.-ﬁ.l.lﬁ “-“s‘l
Terpshift ermor 0,01 % | Dercshily wror | ﬂ.ﬂll Laraghilt swee ! 0.0]!.
Wan finearity 0.10%  Max fineanity - DES % Max lingarity - GOEN
Mo Frysteresis :  OOSN | MEx bysteresis:  LOO% | =
Calibratean instrumentis) - ‘Certificate numbsers) Diadte ¢
C2 EPE990 + CW-S21007.00 Mark 11l 13200254 13-Apr-13
Remarks ;

Hergby we m“‘-m:a-ﬂ-ﬂﬂmh“”#“ﬂm—“i
ummmm#mnmmmmn

14-Aug-13

-lmuﬂr-l-lh ﬁé/ mm-llrm-'—z et

Westhaan J40 - 2641 MC Moardrechl - The Netherionas
PO, Box 450 - 2800 AL Goura - The Netheriands
T &l (0F 172 42T ROO - £ 437 JBF 7T 427 BOY
infiiSpeomi com - e geomil o
Aond Rofsbask - Accownr mo. 135045729
AN NLTE RABD 0105 (450 19 - BIC RADOWLIL
e e+ e s VAT an. NLEZIIRGIIZBOT « Chowmber of Commene no. 24353055
gy s Al B FroviRarted 4 tuivert fo AR TAALLINIE ® condifaans
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InGeo

Grologinial wyrimai

Sheeat: 60.10
Geomil
I equipment
CALIBRATION CERTIFICATE
Certificate number: |50‘.} {0B0725-123 /3 ]
Client: J5C Ingeo
J. Zaverveino 13-3
LT-92122 Klaipeda
Litouwen
Item: Data Acguisition System
Type: GME-500 IP85
Serial number: DB0T25-123
_Applied instruments: | Calibrator Certificate number: | 895207
Type: Fluke 715 Calibration date: 25-Jan-2012
Serial number: TEES044 Calibrated by: Fluke CalMNet®
‘Measuring results e o
Signal Signal Signal Signal
(W) (Counts) | (%) (] {Counts) | (%)
1 0.000 oooo1 0. % 5 0.000 00001 0.0000
5.000 14999 0. 5.000 145909 | 0.0067
10.000 20909  0.0033 10.000 29998 0.0067
2 0.000 00001| 0.0000|6 0.000 -00001 | 0.0000
5.000 14999 |  0.0067 5.000 15000 0.0000
10,000 20009 | 0.0033 10.000 29999 0.0033
3 0,000 00000 0.00007 0.000 00002 | 0.0000
5,000 15000 0.0000 5.000 14999 0.0067
10.000 30000, 0.0000 10.000 | 29999 0.0033
4 0.000 -0000M 0.0000 | & 0.000 00000 |  0.0000
T 5.000 14900, (0.0087 5.000 14988| 0.0133
10.000 30001 0.0033 10.000 29998 | 0.0067P
This carificass s been providad wilh tha resanation, That ro bl i acoepied and Sl he apglicant ingemniies GeoMi Eouipmant from |
mm-:}-m-dmmmmnu-Mnmunmmmn-tn.mﬂm |
| Claess 1 and NEN 5140, Class 1 The calirations are tracesiie 1o nafional and intemasional standards.
Date: 03-07-2012 Date: 03-07-2012
Exscuted by: Approved by: _ -
o r\%
W J.E. Jansen

‘Westhann JT - 281 A Moardeecht - The Metheriand
PO Sow 450 - JE00 AL Gouds - The Netheriands
T +1 {0} 172 427800 - F + 51 J05 177 437 801
il COM - W GROmil com
| Bank Rabodasd - Accouet ag. 115049 229

ABAN NLTE RABD D135 D450 29 - B BAROW 2L
- " VAT ma. WLATII962 12801 - Chamber af Commence no. 24353055
2 1o et i g gy meeny AT BUBINEES [FITRACTED 15 SUtVECT D ME TAALLMIE * confifrers
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Grologinial wyrimai

4 priedas - 1 lapas

Planas su iSdestytomis tyrimy vietomis
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InZ.Geologas |E.TamuSauskas

2017 10

1
|/I - INZINERINIS GEOLOGINIS PJUVIS, JO NR
Vykdytojas: InGeo Leidimo Kompleksas:
I
Geologiniai tyrimai Nr. 74
Pareigos V.Pavardé |ParaSas| Data
Objektas:

Universalus daugiafunkcinis aikstynas Chemiky

30 g., Kédainiuose

UZsakovas:

UAB "Patvanka"

Brezinys:

PLANAS SU TYRIMY VIETOMIS
M 1:500

Grafinis priede

4




InGeo

Grologinial wyrimai

5 priedas - 4 lapai

Greziniy geologiniai stulpeliai ir CPT bandymy grafikai
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OBJEKTAS: DATA: InGeo
L _____|
GREZIMO AGREGATAS: KOORDINAT X: Geologiniai tyrimai
GREZIMO BUDAS: KOORDINAT Y:
ZONDAVIMO |RANGA: GEOMIL (Olandija), ZONDO NR.: S10CFII ABS. AUK.TIS, m:
OPERATORIUS: MASTELIS:
% o= o s Qu =
% 1) i 2 E % 5 % E% %) LITOLOGINIS IGS GRUNTO| GEOLOGINIS | qC yp, F VID,
Zz o 2 neE T YO = = _
S % S |2y E| & 5| &8p| STULPELS GRUNTO APRASYMAS NR. PVZ. | INDEKSAS | MPa | kPa KUGIO SPRAUDA (MPa) PAV. MOVOS TRINTIS (MPa)  SANTYKIS Fslqc (%)
= 0|53 2 5| 283
o ON ] 0= < 0O 5 10 15 20 25 0 02 04 06 08 1 0 2 4 6 8 1
] Augalinis sluoksnis (dirvozemis) ] ;3, [y ~~
1] o5 05 477 pd v 4 ¢ ) =
g / Smélingas dulkingas molis (sasiCl) su dulkio ir \>\ \ @
104 1.0 // // smélio leSiais, retu Zvirgzdu, rudas su pilku, kietai 1 28 43 1.0 ) \ \
// plastingas e q
B 15 46.7 / | T
L R Smélingas dulkis (535} su ol o lSiuki ~ { =
i L T ] Smélingas dulkis (saSi) su molingo smélio leSiukias, — —
261 12 i svas, puskiets 2 lg el 48 76 |20
i‘\‘\‘\‘\‘\’\l\‘\‘\‘\‘\‘\ S
1 27 455 \:\:\J\:\:\J‘\:\[\:\J\:\:\ 7 & {
04 ~ -~ ="="="=1 Molingas dulkingas smulkus smélis (clsiFSa) su retu 4 15.0 192
3.6 31 45.1 By R Zvyru, rusvas, tankus, vandeningas 3.0 /
35 04 247 P T L L ™ - . " TSRO 2 3.7 115
| E . P e L Smélingas dulkis (saSi) su molingo smélio leSiukias, B
rusvas, puskietis \>
4.6 Smeélingas molis (saCl) su zvirgzdu ir garzdu iki 7-9 4.0 — 1
15 %, bei molingo Zvyro leSiais, rudas, labai kietas 8 175 476 — —
| | JES
50 5.0 43.2 50 —| |
4 Smélingas molis (saCl) su zvirgzdu ir garzdu iki 7 %, 4 fi
bei molingo Zvyro leSiais, rudas, kietas i
17 7 6.7 322 =
6.0 6.0 — 7 —
: 7
11 67 415 7 ‘ I
7.6+ Smelingas molis (saCl) su zvirgzdu ir garzdu iki 7 %, 7.0 —
1.0 bei molingo Zvyro leSiais, rudas, puskietis 6 gl bl 37 165 7
= 77 405 i I T S I <
8.01 Smelingas molis (saCl) su zvirgzdu ir garzdu iki 7 %, 8.0 - _
bei molingo Zvyro leSiais, rudas, kietas 5
9.0+ 9.0 —
= =
B B — = <
109 43 7 12.0 318 10.0—
119 11.0—
12.0 1120 36.2 12.0-!



GREZINIO NR:

STULPELIS IR KUGIO SPRAUDOS BANDYMO KREIVES

OBJEKTAS: DATA:
GREZIMO AGREGATAS: KOORDINAT X: Geologiniai tyrimai
GREZIMO BUDAS: KOORDINAT Y:
ZONDAVIMO |RANGA: GEOMIL (Olandija), ZONDO NR.: S10CFlI ABS. AUK.TIS, m:
OPERATORIUS: MASTELIS:
2] -
P4 o= 0O s| Qu =
Lé v i 2 ?{A zZ 4 z2 2 LITOLOGINIS IGS |GRUNTO| GEOLOGINIS | dC yip | F yip,
= n 4 & _
< g s |2y £l 55 gg( p|  STULPELIS GRUNTO APRASYMAS NR. PVZ | INDEKSAS | MPa | kPa KUGIO SPRAUDA (MPa) PAV. MOVOS TRINTIS (MPa)  SANTYKIS Fs/qc (%)
; o> 3 5| 223
5 ON n 0= < 0 5 10 15 20 25 0 02 04 06 08 1 0 2 4 6 8
g 7 0.3 03 474 Augalinis sluoksnis (dirvozemis) pd IV 7 \ A
- Smelingas dulkingas molis (sasiCl) su dulkio ir - (>
0.9 smelio lesiais, retu zvirgzdu, rudas su pilku, kietai 1 1.3 51 <?7
1.6+ 12 465 plastingas \ ;:
| =]
. <
Ig Nl bl C C
2.6+ Smelingas dulkis (saSi) su molingo smélio lgSiukias, A
’ 17 rusvas, kietas 3 55 93 < =
T =
7 7 § S 5
2.9 44.8 | - =
3.6 . ) G 3.0 T i —=
Smélingas molis (saCl) su Zvirgzdu ir garzdu iki 7-9 T R s e i I q:‘
B %, bei molingo Zvyro lgSiais, rudas, labai kietas | [ Sa— <
= —_ =
18 8 27.2 539 ]
4.6 4.0 — — s
S 1 \
b 47 43.0 b P < L
> .
5.6+ Smelingas molis (saCl) su zvirgzdu ir garzdu iki 7 %, 5.0 — —
bei molingo Zvyro lgSiais, rudas, kietas -
6.6- 6.0 — —
| ] < ; =
\ N
’ <
7.6 7.0 — ‘
| 7.3 7 glirbl 10.3 408 | P \
i\\ (
\“ /\)
8.0 8.0 1 N y
967 9.0 —| § y
D )
_ - < |~
J &
10-9 10.0— > < /S
i i L T
M
114 11.0—
12.0 1120 .7 12.0-




GREZINIO NR:

STULPELIS IR KUGIO SPRAUDOS BANDYMO KREIVES

OBJEKTAS: DATA:
GREZIMO AGREGATAS: KOORDINAT X: Geologiniai tyrimai
GREZIMO BUDAS: KOORDINAT Y:
ZONDAVIMO |RANGA: GEOMIL (Olandija), ZONDO NR.: S10CFII ABS. AUK.TIS. m:
. , , Mo
OPERATORIUS: MASTELIS:
% s|o > o = Qu =
% 9| 5 2 E % G % E% 2] LITOLOGINIS IGS |GRUNTO|GEOLOGINIS | dc yp, F VID,
z ol = neE o X0 k= & _
< % 3|2 gé 55 88( p|  STULPELIS GRUNTO APRASYMAS NR. PVZ. | INDEKSAS | MPa kPa KUGIO SPRAUDA (MPa) PAV. MOVOS TRINTIS (MPa)  SANTYKIS Fs/qc (%)
© o E [} > 5 e 2
o N n 0O 5 10 15 20 25 0 02 04 06 08 1 0 2 4 6 8 1
g ] 03 03 474 Augalinis sluoksnis (dirvoZemis) pd IV TR \ i
— / Smélingas dulkingas molis (sasiCl) su dulkio ir 41" | \\
/ smélio leSiais, retu Zvirgzdu, rudas su pilku, kietai
1.6+ 11 ////// plastingas 1 29 85 1.0 — z
1.4 46.3 / i
- TN L . i K R 7
P | Smélingas dulkis (saSi) su molingo smélio leSiukias, Ig Il
0.8 ‘:‘:‘:‘J“v‘:‘:':‘l‘:‘:‘:‘ rusvas, kietas 3 7.3 84
26| 2o 85 [t 20—
| 25 0.3 452 | = _ - _~__= . Molingas dulkingas smulkus smélis (clsiFSa) su retu 4 18.1 266 | x;
P I P e N s <
3.6+ Smeélingas dulkis (saSi) su molingo smélio leSiukias, 3.0 i
. rusvas, kietas . =
Lo
7 Smélingas molis (saCl) su Zvirgzdu ir garzdu iki 7-9 7 <ﬁ>
1.6 %, bei molingo Zvyro leiais, rudas, labai kietas 8 15.0 528
4.6+ 4.0 — —r
2
i 45 43.2 o .
Smelingas molis (saCl) su zvirgzdu ir garzdu iki 7 %, g/
5.6+ 0.8 bei molingo Zvyro lesiais, rudas, puskietis 6 4.4 226 50— r
5.3 42.4 £J
— 57 0.4 42.0 Molingas Zvyras (clGr) rudas, tankus, vandeningas 9 144 288 — 5‘;5
6.6+ Smélingas molis (saCl) su zvirgZdu ir garzdu iki 7 %, 6.0 — i
- 0.7 bei molingo Zvyro leiais, rudas, puskietis 6 4.5 184 : ——
6.4 41.3 ‘kb
] 1 <] =
Smélingas molis (saCl) su Zvirgzdu ir garzdu iki 5 %, > T
7.6+ 1.2 rudas, kietai plastingas 5 glilbl 17 86 7.0 — f =
\
| &
— 7.6 40.1 — Lé 2
8.0 Smélingas molis (saCl) su zvirgZdu ir garzdu iki 7 %, 8.0 - }
bei molingo Zvyro lgSiais, rudas, kietas > %
_| ] — <
T s
9.6 9.0 —
166 4.4 7 13.6 342 | 10,04
114 11.0—
12.9 1120 5.7 12.0-!




GREZINIO NR:

STULPELIS IR KUGIO SPRAUDOS BANDYMO KREIVES

OBJEKTAS: DATA:
GREZIMO AGREGATAS: KOORDINAT X: Geologiniai tyrimai
GREZIMO BUDAS: KOORDINAT Y:
ZONDAVIMO |RANGA: GEOMIL (Olandija), ZONDO NR.: S10CFII ABS. AUK.TIS. m:
. , , M.
OPERATORIUS: MASTELIS:
% o= o s Qu =
g 1) i 2 E % 5 %2 ) LITOLOGINIS IGS | GRUNTO| GEOLOGINIS | dC yp, F VID,
z ool =2 ne r| Xok & _
S % =i .U§J§, gz g <8( x|  STULPELIS GRUNTO APRASYMAS NR. PVZ. | INDEKSAS | MPa kPa KUGIO SPRAUDA (MPa) PAV. MOVOS TRINTIS (MPa)  SANTYKIS Fs/qc (%)
: o> 2 51 22 3
% O N n 0= < 10 15 20 25 0 0.2 04 06 08 4 6
-] 0.2 0.2 478 == — — — — — Augalinis sluoksnis (dirvoZemis) pd IV
Smeélingas dulkingas molis (sasiCl) su dulkio ir
% 7 0.8 ///// smélio leSiais, retu zvirgzdu, rudas su pilku, kietai 1 1.7 32
10 1.0 47.0 \ / plastingas
' RN
8 e B I Cl B P O S
] B o b
\‘\“\‘(ll‘fu‘\"\‘\‘\‘\‘\ gl”
2.0 | }w " | } \ } | } I } | } i } | 1\ } \“ \“4 Smélingas dulkis (saSi) su molingo smélio leSiukias,
: 23 J»M\‘r\:w:‘w}w:ij:r:\:\: rusvas, puskietis 2 3.9 56
\\\J\‘\"}‘\‘\}f‘“\}\‘\‘\
n \‘\’\‘l‘\‘1“\‘}‘\;\‘\‘}\\
\‘&‘\J\‘\‘\‘V}\’\ \‘\‘\‘\
\‘\'\l\"\‘»\‘\‘\‘»‘\‘r‘r‘\
397 \‘\“\\‘\‘\‘}‘\‘\‘\‘\‘\‘\
33 447 phitithe
7 Smeélingas molis (saCl) su zvirgzdu ir garzdu iki 7-9
%, bei molingo Zvyro leSiais, rudas, labai kietas —
4.6 14 8 151 488 =
7 4.7 43.3 \;Z
5.6+ Smélingas molis (saCl) su zvirgZdu ir garzdu iki 7 %, =
bei molingo Zvyro lgSiais, rudas, kietas
| 13 7 8.1 426
=
6.6 6.0 42.0
i A i 17.8 101
i 65 05 15 Molingas Zvyras (clGr) rudas, tankus, vandeningas 9
Smeélingas molis (saCl) su zvirgzdu ir garzdu iki 7 %, 11 bl
7.6+ bei molingo Zvyro leiais, rudas, kietas 9
8.0 —
9.6+
5.5 7 838 326 2
4 &g
109 - =
B £
7 = =
5 =
114 =
— —
12-¢ 12.0 36.0 12.0-
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6 priedas - 4 lapai

InZineriniai geologiniai pjaviai, sutartiniai Zzymejimai

0 s

"/ UABINGEO 2017 Psl. 20




WA ©1UIB0|08D)

0'se

09€

0'.e
0'8e
0'6e
oor
(On 4
(0474
oey

(0h7

o'sy
09y
oLy
08y

8T'0T'LT0C

8T°0T'L10C

00'ey

(07414

0L’y

oLse”

@ 5008 5 RN
¢ NN NN RN
= [ a b }S‘J\
S ’%ﬁr\\a 8\ s
-,

CIIEEC)

€0 ON\D

00T

NN

G2 02 ST OT S O|v.ir1AD

8'0 ON\D

0'se

09€

0'.e
0'8e
0'6e
oor
(04
(0474
o'ey

oy

o'sy
09
oLy
08

o'6v

(0)14




GVG 0.3 GVG 0.3

48.0 GVL474]0 5 10 15 20 25 GVL474]0 5 10 15 20 25 480

———————————————= 740} j030=———

470 470

46,0 46,0

450 450

44,0 | — 44,0

430 . 430
el | ©

42.0 2200570 - ————i— - e J e 42.0

\

410 soalr: @ \\\\\\ 2 410

400 40.101 | 7.60 \\ 400

A

39.0 39.0

(7Y glnbl

38.0 g 38.0
\\
37.0 37.0
36.0 \ 36.0
*.35.70] | 12.00 *.35.701 12.00

35.0 35.0
@ ®
3 2
47.70 47.70
31.00
2017.10.18 2017.10.18

Geologiniai tyrimai




42.0

41.0

39.0

38.0

37.0

36.0

35.0

GVG 0.6

VL4740 5 10 15 20

25

GVG 0.3

VL4740 5 10 15 20 25

G
—47.40510.30-

G
——_47.807| ;026

,Ih,h,.,m&” N ,{,:I

43.20{ |4.50
4240 5.
.00 i 5.70

=TT e — = &+~ — ®, - — b —

e e e o e e

2 e 2 e 8 e L e P 5

~/36.00] [12.00

o S S

40.10 .8\

\\\

35701 | 12.00

48.0

47.0

46.0

45.0

44.0

43.0

42.0

41.0

40.0

39.0

38.0

37.0

36.0

47.70

43.00

2017.10.18

2017.10.18

35.0

Geologiniai tyrimai




Sutartiniai Zenklai:

l. IGS APRASYMAS

[=——=—1 Augalinis sluoksnis (dirvozemis)

Smélingas dulkingas molis (sasiCl) su dulkio ir smélio leSiais, retu
2virgzdu, rudas su pilku, kietai plastingas

Smelingas dulkis (saSi) su molingo smélio leSiukias, rusvas, puskietis

49.0 49.0
GVG 0.6 GVG 0.8
. GVL 47.4 Smélingas dulkis (saSi) su molingo smélio leSiukias, rusvas, kietas
480 GVL47.4|0 5 10 15 20 25 —— e i 48.0 ’ eas) ’ )
X 47 H £0:20 w”M”MH\MT”MWMWMWMMMMMMMMMMWMM UC 'V = MMM N—H.NO\\ X
p\ \ Fo u@ ~-| Molingas dulkingas smulkus smelis (clsiFSa) su retu zvyru, rusvas, tankus,
47.0 47.0 E = -2~ -] vandeningas
\@\ Smeélingas molis (saCl) su 2virgzdu ir garZdu iki 5 %, rudas, kietai
46.0 46.0 plastingas
\@\ Smelingas molis (saCl) su zvirgzdu ir garzdu iki 7 %, bei molingo Zvyro leSiait
450 450 rudas, puskietis
Smeélingas molis (saCl) su 2virgzdu ir garzdu iki 7 %, bei molingo Zvyro
leSiais, rudas, kietas
44.0 44.0
\.\ Smelingas molis (saCl) su zvirgzdu ir garzdu iki 7-9 %, bei molingo zZvyro
43.30( 14.70 43,20 leSiais, rudas, labai kietas
43.0 * 43.0
7 Molingas Zvyras (clGr) rudas, tankus, vandeningas
420 ~ 42001 |6. 420 Il. RIBOS
- ¢415 e e e e T 4150/ |6.70

41.0 »\' L § § 41.0

u«i L7 40.50 70 \ - inZinerinio geologinio sluoksnio (IGS)

Ze- e
40.0 40.0

. o

& \ - stratigrafine
39.0 > Q . 39.0

3 glll bl

. - - Pjezometrinio pozeminio
38.0 > 38.0 -
7 - vandens pavirSiaus
Wz
37.0 S ‘ 37.0
= “ I1l. STRATIGRAFIJA
36.20| [12.00
360 36.00{ }12.00 e 360 Holocenas
® ®
4 1
pd IV Augalinis sluoksnis (Dirvo Zemis)
48.00 48.20
VirSutinis pleistocenas
31.00
Ig 11l bl Limnoglacialinés Baltijos posvités
nuogulos
2017.10.18 2017.10.18
g Il bl Glacialinés Baltijos posvités pagrindinés
morenos nuogulos

IV. KITI ZYMEJIMAI

___ Gretzinio, geotechninio bandymo Ziotys
sluoksnio ribos altitude, m abs.a. 64.2| | 3.37sluoksnio gylis, m

gruntinio vandens gylis, m V¥ GVL 1.0
vandens lygio matuojama data 17.10.18

kaginio stiprio bandymo kreive q

Grezinio kirtavietés ar 7 1g| | 7.16 Grezinio kirtavietés ar
CPT bandymo gylis, m abs.a. — “= CPT bandymo gylis, m

Geologiniai tyrimai

Leidimo tirti Zemés gelmes Nr. 74
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