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Prorac¢un horizontalne nosivosti jednog pilota

Program: Pilot
Datoteka: Demo_manual_16.gpi

Cilj ovog inZenjerskog priru¢nika je objasniti kako koristiti GEO 5 — PILOT program za proracun
horizontalne nosivosti jednog pilota.

Opis problema

Osnovni problem je detaljno opisan u prethodnom poglavlju (12. Temeljenje na pilotima). Provedite
sve proracune za horizontalnu nosivost jednog pilota nastavno na prethodni problem predstavljen u
poglavlju 13. Proracun vertikalne nosivosti jednog pilota. Rezultanta komponenti opterecenja

N,M, ,,H x1 djeluje u razini glave pilota. Proracunajte dimenzije pilota prema EN 1992-1.
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Prikaz problema — jedan pilot

RjeSenje
Koristit ¢emo GEO 5 — PILOT program za proracun ovog problema. U tekstu ispod opisat ¢emo
rieSenje problema korak po korak.



Bocéno opterecen pilot se proracunava u Metodi konacénih elemenata kao greda koja je oslonjena
na elasticnu Winkler podlogu (Elasticno tlo - p-y metoda). Parametri tla uzduz pilota su karakterizirani
modulom horizontalne reakcije tla.

Program sadrzi razne mogucénosti kako odrediti modul reakcije tla. Metode linearnog tijeka (Linear,
Matlock and Reese) su pogodne za nekohezivna tla, dok metode s konstantnim tijekom (Constant,

Vesic) su bolje za kohezivna tla. Metoda prorauna za modul K, prema CSN 73 1004 kombinira oba
pristupa.

U prvom dijelu ovog poglavlja, provest éemo proracun koristeci konstantni modul reakcije tla; u
drugom dijelu, usporedit ¢emo razlike koje se javljaju pri koristenju drugih metoda.

Opis rjiesenja

U programu “Pilot” otvorite datoteku iz priru¢nika br. 13. Najprije idemo u karticu “Settings”,
kliknemo na tipku “Edit” i provjeravamo je li metoda za proracun horizontalne nosivosti postavljena
kao “Elastic subsoil (p-y method)”.

Napomena: Za proracun vertikalne nosivosti pilota u homogenom tlu, takoder je moguce korisiti

Bromsovu metodu (za vise detalja posjetite pomoc programa — F1).

Edit current settings: Pile

Materials and standards | Pile

Analysis for drained conditions : MAVFACDM 7.2 -
Analysis for undrained conditions : | Tomlinson i
Load settlement curve : linear (Poulos) i
Horizontal bearing capadity : Elastic subsoil {p-y method) i |
Verification methodology : according to EN 1997 7
Design approach : 2 - reduction of actions and resistances ~

Permanent design situation | Transient design situation | Accidental design situation | Seismic design situation

Partial factors on actions (A)

Unfavourable Favourable
Permanent actions : TG = 1,35 | [ 1,00 [
Partial factors for resistances (R)
Bored piles | Driven piles | CFA piles
Partial factor on shaft resistance : s = 1,10 | [
Partial factor on base resistance : Th = 1,10 | [-]
Partial factor on resistance in tension : st = 1,15 | [

& 0K

¥ Cancel

“Edit current settings” dijaloski prozor

Ostale postavke proracuna kao $to su vrijednosti optereéenja i geoloski profil, ukljucujuci parametre
¢vrstoce tla, ostaju nepromijenjene.


http://www.finesoftware.eu/help/geo5/en/pile-horizontal-bearing-capacity-brom-s-method-01/

U kartici “Settings”, podrebno je odznaditi opciju “Do not calculate horizontal bearing capacity”.

7 Analysis method
Analysis settings : | Standard -EN 1997 -DA2 2> Select
settings Analysis of vertical bearing capacity : analytical solution -
Concrete structures : EN 1932-1-1 (ECZ) " X
Coefficients EN 1992-1-1: standard 5;“’_”_95 Analysis type : analysis for drained conditions | ¥
Steel structures © EN 1993-1-1 (ECT) administrator
Partial factor on bearing capacity of steel cross section : ymp = 1,00 e
Timber structures : EN 1995-1-1 (EC5) il administrator Do not calculate horizontal bearing capacity
Partial factor for tmber property : M= 1,30
Madif. factor of load duration and moisture content : kmeg = 0,50
Coeff. of effective width for shear stress : ke =0,67
Analysis for drained conditions : NAVFAC DM 7.2
Load settlement curve : linear (Poulos)
Horizontal bearing capadity Elastic subsail (p-y method)
Verification methodology : according to EN 1997
Design approach & 2 - reduction of actions and resistances

# Edit

Kartica “Settings”

Zatim idemo u karticu “Modulus Kh”, gdje odabiremo “constant” opciju.

Modulus of subsoil reaction : | constant -

Madulus Kh

Kartica “Modulus K, ”

Napomena: Konstantna vrijednostt modula horizontalne reakcije tla ovisi o modulu deformacije tla

E 4 [M Pa] i reduciranoj $irini pilota r [m] (za vise informacija posjetite pomo¢ programa — F1).

Nastavno, u kartici “Soils”, postavit ¢emo parametre tla — vrijednost kuta disperzije [ [—] u

granicama (/)Tef — @, . Ovaj koeficijent je zbog toga odreden relativno na kut unutarnjeg trenja tla (za

viSe informacija posjetite pomo¢ programa — F1).



Tlo

Jedini¢na
teZina

Kut unutarnjeg Kut disperzije

(Klasifikacija tla) trenja @ [0] B [o] Vrsta tla
J y [kN/mB]

CS — Pjeskovita glina, Cvrsta

. . 18,5 24,5 10,0 Kohezivno
konzistencija
S-F — Pjesak s tragovima
fino  granuliranog tla, 17,5 29,5 15,0 Nekohezivno

srednje gusto tlo

Tablica parametara tla — Horizontalna nosivost jednog pilota

Sad prelazimo u karticu “Horizontal capacity”, gdje ¢emo odrediti vrijednost maksimalne
horizontalne deformacije u razini glave pilota, tijek unutarnjih sila uzduz pilota i rezultate
dimenzioniranja pilota za procjenjenu armaturu betona u smjeru maksimalnog utjecaja.

{0 GEOS 2020 - Pile [C:\Users\tomas\Desktop\manudly 12-18\13_EN\Demo_manual_12.gpi *] - o X
File Edit Input Analysis Outputs Settings Help
5 % - @
S = B
i = = E m
a [ een ol
4 2 a B
Frames =
Geometry Modulus Kh Displacement Shear force Bending moment
1=1200m Kh - constant Max. = 4,22 mm Max. = 85,00 kN Max. = 120,00 kNm Project
circular)
( ) Sett
; §5:99, 34009 £¥ Settings
0,00 0,00 000" 0,007 e
s B Pprofile
1,00 1,00 1.00 o 1.00 “
2,00 2,00 2,00 X 200 & Moduius kh
3,00 3,00 3,00 3,00 . B soils
4,00 4,00 4,00 4,00 y B Assign
\
5,00 5,00 5,00 5,00 A T Load
15,24 181,58
6,00 600 6,00 6,00 ¥ 1 Geometry
7,00 7,00 7.00 7.00 _/ BB Material
8,00 8,00 8,00 800 y .
e I GWT + subsail
9,00 i 9,00 9,00 9,00 v
Y [P Stage settings
% 10,00 1000 10.00 e 10,00 o
Ou 11,00 11,00 11,00 e 11,00 i & Vertical cap.
B 1200 ‘ : 15,24 | 1200 | ‘ 120 / | 1200 ‘ f ! ! [ Settlement
2500 o T Tesgo Lsot T T 0 Lbdob i "Thoooo Lrsdob T e T T hsnoo 2 Horizontal cap.
{é’} [MN/m?] [mm] [kn] (kNm]
1
Analysis : (1] - entire pile (12,00 m) R In detail
Find max. values automatically * | | Verification in the direction of maximum effect -
Support conditions Verification : entire pile  * Results
Fixed at pile base Pile reinforcement SHEAS
NOT CHECKED
BENDING + COMPR
NOT CHECKED

Reinforcement ratio :
NOT CHECKED

Outputs =

Add picture
Information Horizontal cap.: 0
Maximum internal force and deformation : - Total: 2
Pile head displacement = -42 mm [E vist of pictures
Max. pile displacement = 4,2 mm

— —

Max. shear force = 8500 kN
Maximum moment = 120,00 kNm = = 1=

Horizontal cap.

Copy view

Kartica “Horizontal bearing capacity” — Procjena za konstantni tijek modula K,



Napomena: Rubni uvjet za fiksiranje pilota u bazi se najprije modelira u sluc¢ajevima krajnje nosivim
pilotima s bazama na c¢vrstoj stijeni ili polu-stijenskoj podlozi (sto nije ovdje slucaj). Rubni uvjeti glave
pilota su primijenjeni kad se koristi takozvano deformacijsko opterecenje gdje su jedino kutna rotacija
i deformacija glave pilota postavljeni u programu, bez postavljanja opterecenja silom (za vise

informacija posjetite pomoc programa — F1).

U ovoj Kkartici, takoder ¢emo provesti dimentioniranje armature pilota. Definirat ¢emo
longitudinalnu konstruktivnu armaturu — 18 kom @ 16 mm i minimalni zastitni sloj betona 60 mm, $to
odgovara klasi izloZenosti XC1.

i GEOS 2020 - Pile [C:\Users\tomas\Desktoptmanualy 12-18413_EN\Demo_manual_13.gpi *] - u} X
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000 553 006 B L B o
- et et Profile
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5,00 500 500 § 500 ) D Load
15,24 \ fox 1,50
600 et 6,00 600 S 600 ks T 4 Geomelry
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1
Analysis : (1] - entire pile (12,00 m) &R In detail
Find max. values automatically * | | Verification in the direction of maximum effect -
Support conditions. Verification : entire pile v Results.
Fixed at pile base « Pile reinforcement SHEAR ;’—Tw“
SATISFACTORY (20.2%)
N 18,00| [pes] Shear reinforcement TR @ .
Cover: 600 fmm] SATISFACTORY  (16,3%)
Reinfarcement ratio :
Profile 16,0 [mm] SATISFACTORY  (69,1%) 1fpro
Additional reinf. profile 0,0/ [mm] P _
Reinf. ratio pile - ‘Add picture
Infarmation Horizontal cap.: 0
Maximum internal force and deformation : = Total ’
Pile head displacement = -4,2 mm List of pictures
- Max. pile displacement = 42 mm
S Max shear force = 8500 kN 2 &
2 = = 1S/
§ | Maximum moment = 120,00 kNm =
:5: B, Copy view

Kartica “Horizontal bearing capacity” — dimenzioniranje



U ovom slucaju uzimamo u obzir omjer armature za bo¢no opterecen pilot prema CSN EN 1536:
Execution of special geotechnical works - Bored piles (Tablica 4 — Minimum reinforcement of bored
piles). Ova mogucénost je postavljena u programu odabirom opcije omjera armature “Pile”.

Povrsina popreénog presjeka pilota: Pourt g A [ 2]
ovrsina uzduzne armature: m
A [m?]
A <05m’ A >05%-A,
0.5m* <A <1.0m? A, >0.0025 m?
A >1.0m? A >025%- A

“EN 1536: Table 4 — Minimum reinforcement of bored piles”

Napomena: U slucaju elemenata u tlaku, bolje je koristiti omjer armature kao da se radi o stupu,
dok je greda bolja za pilote pod utjecajem savijanja. Za kombinaciju vertikalnog i bo¢nog opterecenja,
CSN EN 1536 propisuje minimalni omjer armature za busene pilote koji odgovara omjeru presjecne

povrsine armature i povrSine betona (za vise informacija pogledajte pomoc programa — F1).

MozZemo vidjeti iskoristivost poprecnog presjeka pilota pod utjecajem savijanja i uvjete za minimalni
omjer armature u rezultatima dimenzioniranja (klikom na tipku “In detail”).

fH Verification — O et
Maximum internal force and deformation :
File head displacement =  -4,2 mm
Max. pile displacement = 4.2 mm
Max. shear force = &5,00 kN
Maximum mament = 120,00 kNm

Verification of cross section in bending and compression:
Reinforcement - 18 pc bars 16,0 mm; cover 60,0 mm

Type of structure (reinforcement ratio) : pile

Reinforcement ratio p = 0,461 % = 0,318 % = Pmin

Load : Mggq = -1450,00 kM {compression) ; Mgg = 120,00 kNm
Bearing capacity : Mpd = -8897,88 kM; Mpg = 736,38 klNm
Designed pile reinforcement is SATISFACTORY

Verification of cross section in shear:
Ultimate shear force: Vpg = 419,94 kN = 85,00 kM = Vg4
Cross-section is SATISFACTORY,

“Verification (detailed)”— dijaloski prozor




Rezultati proracuna

Unutar okvira procjene bocno opterecenog pilota, zanima nas tijek unutarnjih sila uzduz pilota,
maksimalne defomracije i iskoristivost poprec¢nog presjeka pilota. Za konstantni tijek modula

horizontalne reakcije tla, kh vrijednosti rezultante su sljededi:

— Maksimalna defomracija pilota: Uy =42 MM,

— Maksimalna posmicna sila: Qnax =85.0kN.

— Maksimalni moment savijanja: M .. =120.0 kNm.

— Nosivost AB pila (savijanje + tlak): 16,3 % ZADOVOLJAVA
— Nosivost AB pilota (posmik): 20,2 % ZADOVOLJAVA
— Omijer armature pilota: 69,1% ZADOVOLJAVA



Usporedba rezultata raznih metoda prora¢una modula reacije tla
Vrijednosti i tijek modula horizontalne reakcije tla K, ¢e varirati ovisno o koristenoj metodi

proracuna i unesenim parametrima tla koji imaju utjecaj. U svakoj metodi proracuna, drugadiji
parametri tla utjeu na rezultate, prema sljedeéem:

—  CONSTANT: kut disperzije 8 [],

—  LINEAR (Bowles): kut disperzije 8 [],

Koeficijent k [MN/mS] prema vrsti tla,

— Prema CSN 73 1004: ovisno je li kohezivno ili nekohezivno tlo,

Modul horizontalne stladivosti Ny, [l\/lN/m3],

—  Prema VESIC: modul elasti¢nosti E [MPa].

Kad se promijeni metoda proracuna modula horizontalne reakcije tla, moramo unijeti dodatne
parametre tla u program (za viSe informacija pogledajte pomo¢ programa — F1) prema sljedeé¢em:

Kut Modul
Modul  reakcije  tla| gisperzije Koeficijent elasti¢nosti Modul horizontalne
Kk, [MN/m?] k [MN/m?] stlacivosti N, [MN/m? |
Al-] E [MPa]

10-CS
CONSTANT

15-S-F

10-CS 60— CS
LINEAR (Bowles) --- ---

15-S-F 150 -S-F

Kohezivno tlo — CS, ¢vrsta konzistencija -—-

CSN 73 1004
Nekohezivno tlo — S-F, srednje gustoce 4,5
5,0-CS
VESIC
15,5-S-F

Tablica parametara tla za horizontalnu nosivost jednog pilota



Sad se vracamo u karticu “Modulus Kh” i mijenjamo postavke. Uvije ¢emo prvo promijeniti
odredenu metodu proracuna modula horizontalne reakcije tla, a zarim dodati sve neophodne
parametre tla. Provest ¢emo proceduru za sljedeé¢e metode:

— linear (prema Bowles),
— prema CSN 73 1004,

— prema Vesic.

Linearna metoda (prema Bowles)

Najprije idemo u karticu “Modulus Kh” i mijenjamo postavke na “linear”.

Medulus of subsoil reaction : |Iinear - |

Madulus Kh

Kartica “Modulus Kh”



Zatim idemo u karticu “Soils”, odaberite tlo “CS — Sandy clay” i kliknite tipku “Edit”. Promijenite
koeficijent k na 60 MN/m? i kliknite na “OK”.

Edit soil parameters *
Identification Draw
Mame : Sandy clay (CS), consistency firm Pattern category :
Sandy clay (CS), firm consistency GEO M
Basic data ? Search :
Unit weight : y= 18,50 [kN/m?] 18,5 Subcategory :
Poisson's ratio : v= 035 H 035 Soils (1 - 16) T
NAVFAC method ? Pattern
Type of soil : cohesive -
Cohesion of soil : o= 50,00 [kPa] 50 -
Adhesion factor : o= 060 H
5 Sandy clay
Color :
I -
Background :
Deformation characteristics ? automatic -
Settlement analysis : insert Eoed - Saturation <10 - 90> : 50 [%]
Oedometric modulus : Eoed = 8,00 [MPa] 6-10
Uplift pressure ?
Calc. mode of uplift : standard -
Saturated unit weight : Vsat = 20,50 [kN!mz]
Determining modulus of subsoil reaction ?
Coefficient : k= 60,00 (MN/md)|
Angle of dispersion : p= 10,00 [
Classify Clear oK+ & % Cancel

Kartica “Soils” — Uredivanje parametara tla (tlo CS)

10



Ponovite isti postupak za tlo “S-F — Sand with trace of fines”. Ovaj puta postavite koeficijent k na
150 MIN/m?3,

Edit soil parameters *
Identification Draw
Name : Sand with trace of fines (S-F), medium dense Pattern category :
Sand with trace of fines (S-F), medium dense GEO M
Basic data ? Search :
Unit weight : y= 17,50 | [kN/m?] 17,5 Subcategory :
Poisson's ratio : V= 0,30 [ 0,30 Soils (1 - 16) M
NAVFAC method ? et
Type of soil : cohesionless hd
Angle of internal friction : Qaf = 29,50 [7] 28- 3
Pile skin friction : calculate - - 9‘ Salnd.
Color :
Coefficient of lateral stress : calculate hd I -
Background :
Deformation characteristics ? automatic -
Settlement analysis : insert Eoed A Saturation <10 - 90> : 25 [%]
Oedometric modulus : Eosd = 21,00 [MPa] 16 - 26
Uplift pressure ?
Calc. mode of uplift : standard v
Saturated unit weight : Yeat = 19,50 | [kN/m?]
Determining modulus of subsoil reaction ?
Coefficient : k= 150,00 [MN/m?] |
Angle of dispersion : p= 15,00 []

Classify Clear oK+ 4 X Cancel

Kartica “Soils” — Uredivanje parametara tla (tlo S-F)

11



Sad idemo u karticu “Horizontal bearing capacity”, gdje moZemo vidjeti rezultate proracuna.

{5 GEOS 2020 - Pile [C:A\Users\tomas\Desktop\manualy 12-18413_EN\Demo_manual_13.gpi *] - m] *
File Edit Input Analysis Outputs Settings Help
0 B-8-;
2 b & 8
Frames =
1=1200m Kh - linear Max. = 6,44 mm Max. = 85,00 kN Max. = 174,44 kNm RiDre
(circular) £% Settings
0,00 0,00 0,00
B profile
1,00 | 1,00 100
)
200 \ 200 2 Ik Modulus kh
3,00 \\ 3,00 300 soils
400 S 4,00 4,00 B Assign
o
5,00 4 5,00 5,00 T Load
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700 .09 .00 B Material
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@@ Stage settings
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Analysis : =1 | [1] - entire pile (12,00 m) BR In detail
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Fixed at pile base  Pile reinforcement SHEAR : 100
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Additional reinf. profile 00 [mm] T _
Reinf. ratio : pile - Add picture
Information Horizontal cap.: 0
. . . - Total : 2
Maximum internal force and deformation :
Pile head displacement = 64 mm Cover = 600 List of pictures
&  Max pile displacement = 64 mm
S Max.shear force = 8500 kN
E Maximum moment = 174,44 kNm =
%
I

Kartica “Horizontal bearing capacity” — Linearni tijek modula horizontalne reakcije tla K, ,

deformacije i unutarnje sile

12



Prema CSN 73 1004

Idemo ponovno u karticu “Modulus Kh” i mijenjamo metodu na “according to CSN 73 1004”.

Modulus of subsoil reaction : | according to CSN 73 1004 -

Modulus kKh

Kartica “Modulus Kh”

U kartici “Soils”, potrebno jepostaviti modul horizontalne stlacivosti za nekohezivno tlo “S-F — Sand
with trace of fines”. Kliknite na tipku “Edit” i postavite vrijednost modula na 4,50 MN/m?3.

Type of soil : cohesionless

Edit soil parameters X
Identification Draw

Name : Sand with trace of fines (S-F), medium dense Pattern category :

Sand with trace of fines (5-F), medium dense GEO -

Basic data ? Search :

Uniit weight : y= 17,50 | [kN/m?] 17,5 Subcategory :

Poleson's ralio - v= 030 1 030 Soils (1 - 16) h
NAVFAC method ? Pattern:

Type of soil : cohesionless hd
Angle of internal friction : Qo = 29,50 [7 28- 1
Pile skin friction : calculate A 9 Sand
Color :
Coefficient of lateral stress : | calculate - _ -
Background :
Deformation characteristics ? automatic -
Settlement analysis : insert Eoed - Saturation <10 - 90> : 23 [%]
Oedometric modulus : Eoad = 21,00 [MPa] 16 - 26
Uplift pressure ?
Calc. mode of uplift : standard -
Saturated unit weight : Ysat = 19,50 [kN;"ma]
Determining modulus of subscil reaction ?

Meodulus of horizcompressibility : |y =

450 [MN/m?]

Classify Clear

oK+ 4

X e

Kartica “Soils” — Uredivanje parametara tla (tlo S-F)

13



Sad mozZemo procitati rezultate u kartici “Horizontal bearing capacity”.

Fixed at pile base

Information

Horizontal cap.

Verification : entire pile
 Pile reinforcement
Ne. of bars :

Cover :

Profile :

Additional reint. profile

Reinf. ratio :

Maximum internal force and deformation :

Pile head displacement = -56 mm
Max. pile displacement = 56 mm
Max. shear force = 8500 kN

Maximum moment = 149,87 kNm

18,00 [pes]
600 [mm]
16,0 | [mm]
0,0 | [mm]

pile -

Shear reinforcement

SHEAR :

1,00
SATISFACTORY (20,2%)

BENDING + COMPR. :
SATISFACTORY (17.3%)

Reinforcement ratio :
SATISFACTORY (69,1%)

Cover = 60,0 mr|
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Outputs =
Add picture
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Total : 2

List of pictures

e 8

Bl Copy view

Kartica “Horizontal bearing capacity” — Tijek modula reakcije tla K, prema CSN 73 1004,

deformacije i unutarnje sile

14



Prema Vesic

Ponovno idemo u karticu “Modulus Kh” i mijenjamo postavke na “according to Vesic”.

! Modulus of subsoil reaction : | according to Vesic - |

Modulus Kh

Kartica “Modulus Kh”

U kartici “Soils”, sad je potrebno postaviti modul elasti¢nosti E za oba tla. U ovom slucaju “CS -

IM

Sandy clay soil”, njegova vrijednost je 5 MPa.

Edit soil parameters >
Identification Draw
Name : Sandy clay (CS), consistency firm Pattern category :
Sandy day (CS), firm consistency GEO M
Basic data ? Search ;
Unit weight : r= 18,50 | [kN/m3] 18,5 Subcategory :
Poisson's ratio : v= 035 1 035 Soils (1 - 16) v
NAVFAC method ? Pattem -
Type of soil : cohesive -
Cohesion of soil : = 50,00 | [kPa] 50 A
Adhesion factor : o= 060 [H
5 Sandy clay
Color :
I -
Background :
Deformation characteristics ? automatic -
Settlement analysis : insert Eoed - Saturation <10 - 90> : 50 [%]
Oedometric modulus ; Eoed = 8,00 [MPa] 6-10
Uplift pressure ?
Calc. mode of uplift : standard -
Saturated unit weight : Yeat = 20,50 | [kM/m?]
Determining modulus of subsoil reaction ?
El=te modlis E= 5,00 [MPa]I
Classify Clear oK+ & « OK X Cancel

Kartica “Soils” — Uredivanje parametara tla (tlo CS)
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Takoder postavite modul za tlo “S-F — Sand with trace of fines”. U ovom slucaju, vrijednost je
15,50 MPa.

Edit soil parameters b4
Identification Draw
Name : Sand with trace of fines (S-F), medium dense Pattern category :
Sand with trace of fines (S-F), medium dense GEO -
Basic data ? Search :
Unit weight : y= 17,50 | [kN/m?] 17,5 Subcategory :
Pokzonts ratio: v= 030 [ 030 Soils (1 - 16) -
NAVFAC method ? patter:
Type of seil : cohesionless -
Angle of internal friction : Pet = 29,50 1 28- 31
Pile skin friction : calculate hd 9 S d:
Color :
Coefficient of lateral stress : calculate - I -
Background :
Deformation characteristics ? automatic -
Settlement analysis : insert Eoed - Saturation <10 - 90> : 25 [%]
Oedometric modulus : Eoed = 21,00 | [MPa] 16- 26
Uplift pressure ?
Calc. mode of uplift : standard -
Saturated unit weight : Ysat = 19,50 [kN/m?]
Determining modulus of subsoil reaction ?
Elastic modulus : E= 15,50 | [MPa]

Classify Clear oK+ 4 X Cancel

Kartica “Soils” — Uredivanje parametara tla (tlo S-F)
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Rezultate moZzemo ponovno vidjeti u kartici “Horizontal bearing capacity”.

Information

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

Horizontal cap.

=1

No. of bars : 18,00 | [pes] Shear reinforcement
Cover : 60,0 [mm]
I profile : 160 [mm]
Additional reinf. profile : 0.0/ [mm]
Reinf. ratio : pile -

Maximum internal force and deformation :

93 mm
93 mm

85,00 kN

20,00 kNm

BENDING + COMPR. :

SATISFACTORY

Reinforcement ratio :

SATISFACTORY

(16.3%)

(69,1%)

Cover = 60,0 mr|

{0 GEOS 2020 - Pile [C:A\Users\tomas\Desktop\manualy 12-18413_EN\Demo_manual_13.gpi *] - u] X
File Edit Input Analysis Outputs Settings Help
=
0B85
z @ 8
Frames =
1=1200m Kh - according to Vesi¢ Max. = 9,26 mm Max. = 85,00 kN Max. = 120,00 kNm Project
(circular) £¥ Setti
c ings
0,00 ! 066 686%%, :
B B Pprofile
1.00 1.00 1,00
200 200 200 \\ Ik Modulus kh
300 300 300 Soils
4,00 4,00 400 B Assign
500 500 500 T Load
6,00 6,00 6,00 ' Geometry
oy 00 00 B Material
b 800 00 B GWT + subsoil
9,00 9,00 9,00
[P Stage settings
10,00 10,00 10,00
o 11,00 11,00 11,00 £ # Vertical cap.
b ¥
‘D 12DDI } 14 + +—} ] ‘Z'DO\ i [ + + } ] 110]\ + Il + I’ ¥ ¥ ] h Settiement
Liboo " T f hoo  Lrodoo™ ! hoo00 Lrsdob T [} hs0,00
{é} [mmi k] kNm]
Analysis : = | 1] - entire pile (12.00 m) R In detail
Find max. values automatically ~ | Verification in the direction of maximum effect -
Support conditions Verification : entire pile = Results
Fixed at pile base 7 Pile reinforcement SHEAR : 100
SATISFACTORY  (20,2%)

Outputs =
Horizontal cap.: 0
Total : 2

List of pictures

e B8

B}, Copy view

Kartica “Horizontal bearing capacity” — Tijek modula horizontalne reakcije tla K, prema Vesic,

deformacija i unutarnje sile

17



Rezultati prorac¢una horizontalne nosivosti jednog pilota:

Rezultati proracuna horizontalne nosivosti jednog pilota u odnosu na koriStenu metodu proracuna

modula horizontalne reakcije tla K, su predstavljeni u sljedecoj tablici:

B Maks. pomak Maks. moment
'\lfhoc[il\L;:N/m;ch”e ta pilota savijanja Nosivost AB pilota [%]
U [mm] M. [kNm]
CONSTANT 4.2 120.0 16.3
LINEAR (Bowles) 6.4 174.44 18.2
CSN 73 1004 5.6 149.87 17.3
VESIC 9.3 120.0 16.3

Suma rezultata — Horizontalna nosivost i dimenzioniranje jednog pilota

Zakljucak

Iz rezultata proracuna mozemo vidjeti da su promatrane vrijednosti unutarnjih sila uzduz pilota i
maksimalne deformacije glave pilota lagano razlikuju, ali utjecaj odabrane metode za proracun modula

reakcije tla nije od velikog znacaja.
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