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}  Vadimjs Geocentrix Ltd
1 Heotehnisks konsulncijas
} Lalzautors O Earth pressure andede24t h r e
} AprT inu programmu izstrdntnjs:
} ReWaRD(atbalstsienu afr ini) 1992p a G| ai k
}  ReActivinoggHu p aStain@n-p al®@19ai k
1 Repute(pnwpamati) 200b a Gl ai k
1 CENTC250/SC7(Eirokodakomiteja) vadmjs
} Lalzautors 6 Decoding Eurocode 70 (2008)
} Lalzautors O How t o design concrete stru
} Lalzautors PP1990 O0Extracts from the St .
1 BSI komitejas B/528eotehnikabiedrs
;) BS 8004: 2015 6Code oé&éutogsractice for foundati onsod
} BS8002: 2015 6Code of practiadgoes for earth retaining struc
} Vi esl|l ektmmaincgne koj oG

1 BGA, NCE]StructE Highways Agency, Health and Safety Executive, Singapore
Building Control Authority, University of Cape Town, Singapore Land Transport
Authority, BSI China, North China Power Engineering, Moscow State University

ocod
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|

Programma /10:00 - 11:30 ]

levads atbalstsienu projekt TG anr(link)
1 Atbalstsienas iZV e ndulatb&lstsienu tipu apskats)
Heotehnisk nsprojekt TcGanas pamalinpri nci pi

Vispra@ie noteikumi (nosagimi)
R o b envdlgutprojektfGanas princi pi

}

}

1 Galvenie mamie

} Parbaude ar parcilo faktoru metodi

} Pnrbaude, kuras baldas uz vispr@ajiem nosamimiem un praktisko pieredzi
} Parbaude artesfGa n u

} Parbaudearnofr o Ganas met odI

} ProjekfflGana, 1 zm@anwj ot t est
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01 Introduction to retaining wall design.pptx
02 Basis of geotechnical design.pptx

{ Kafijas pauze /11:3012:00 ]

EM i epi r kobumsemigr AupatraprT ini bnvkonstrukciju projekilGayxgh o rTgamiaz un n o nGasneasdé nlod rNorGi nEM 2020/ 46




{ Programma /12:.00 - 13:30 ]

Atbalstsienu projekt TGanas pama(tnp ¢riknc i1 p i

Maternl | (grunGu pRaudsjoe)t ri, bet ons, t
Pazemesdens

HeotehniskieaprT i

AprT inumetodes(r o b evbkm,igruntsgulsnegreakcijas), gao elementu
metodes)

Grunts sp
Grunts sp
Blw[Ganas s
~dens spiediens
Testff[Ga n a
|zlnve

Datu apstnde

—_ e o

e d(Caulomb, Rakihdgrinck kaserdaeriselun Abs)
Ftdpasemiesa sivokabvgtdd a s u nTrtdas b e Hv
i

i
i
pi edi ens

—_— e e d e d
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03 General rules for the design of retaining structures - Part 1.pptx
04 General rules for the design of retaining structures - Part 2.pptx

| t dzZA RA Sy dz LJn NI -N&:0fr] dzY & I K
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Atbalstsienu r o b enib&uwr pnrbaudes (link)

1 Nestspljasr o b evbke t

+ KopTjn stabilinte

1 NogpHu un i era&umu stabili:ct
+ Konstrukciju notudpas zudums

1 Lietojamtpasr o b evbkiist

+ Parvietojumi

+ Grunts spiediena mobilieija
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05 Verification of limit states for retaining structures.pptx

Jautbjumu un atbil gu ses
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| evads atbalstsienu pr o]

Dr Andrew Bond ( Geocentrix )
Immediate - Past Chair TC250/SC7 Geotechnical design
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— O |

+ Atbalstsienu iZlle

+ Gravitncijastipa atbalstsienas

} Gruntoiedzunntas atbalstsienas

+ Komplekss atbalstsienas un citas atbalstuTsmsts
} AtslTgas punkti

+ Jauhjumi un atbildes
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lais izdevums (1986)
2ais izdevums (1993)
STRUCTURES 3ais izdevums (2013)
A T Autori : Chris Clayton, Rick Woods,

T T Andrew Bond Jarbailitisky
'&. ' v } Galvems nianses

}  Apraksta graviicijas, gruntiedzunntu un
komplekso atbalstsienfeotehnisks
projektffGanas princi pus

}  Patlz nespedcilistiem saprast iegpanms
feotehnisks problTmas

}  Apraksta parametru un parto faktoru

prob[fmas es o Gagaoss nor mat
dokumentos (pienfiram, 7 Eirokod9

+ Publidts CRCPress
1 ISBN: 9781-466552111

EARTH"PRESSURE"and
EARTH=RETAINING

—_ N e
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Konkr Dt as atbal stsi enas

| evads atbal stsienu projektbge
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Grunts matenis tiek uzskas par atbaldt, ja tas atrodasastkn noahzT, kn tas dalgi vaftu
atrasties bez atbalsinstrukcijas

EN 19971,9.1.1(1)P Eurocode 7

| eHu i er a Z[snorsa w an e miiskgs atbalskenstrsikcijas, pieifram,
Honkongas MTRC Zieme Punkts nve ekskamcijas laik (pa kreisiGeo Publication 1/20Q7

ProjekilG a n a Jrunauhisrarhijapa labjClayton et al., 2013)
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+  Gravitncijas atbalstsienas

} Atbalstsienas no ak me nndaveidgfedmetrjed ar vai bee izvigs brait em as iaevaisa Hp r |
aizmuguf, ar vai bez kontrforsiem (piem. betona graeifas atbalstsienas, dzelzsbetona atbalstsienas agiawiean sienas
pamati, kontrforsu sienas)

} Atbalstsienas masaiir lielanoz one , | ai ntugrdnts@tGailsta funkciju
. piem. betona grawvitijas atbalstsienas, dzelzsbetona atbalstsienas aguawiean sienas pamafykontrforsu sienas

}  Gruntoiedziinntas atbalstsienas

1 Relatvi phhnas metla, dzelzsbetona vai koka atbalstsienas, kas atbalstsiena®noturn odr o Gi na ar gr unt
atgpREiem un/vai tikai ar grunts pams spiedienu

} Atbalstsienas stingumam ir lielanoz one , | a i ntugms atb&starfunkciju
 piem. ffraudarievsienagbez atbalstiem, enkurotas, atbakss ar atgFFiem; diafragmas sienas)

}  Kompleksas atbalstsienu konstrukcijas

1 Atbalstsienas, kas kombin Ttas no abiem augst nkmin Ttajiem atbalstsienu veidiem

 piem. dubulto Traudarievsienuik e s oni ; grunts konst r gidncstingumna glemendiesfe s tfienevai grontsa s a r
Injekcipm; konstrukcijas, kas s&stno grunts enkuru ringdm

1 D arHa veida tvertnesetiek uzskattas par grunts atbalsta konstrukeij

EM i epi r kobumsemigr Aup nd D aftinobnvaopstrukciju projekilGapdhn orTgamiaz un n o nGasneasdé nlod rNrGi nEM 2020/ 46



SFkotnt | F atbal stsienas | V1
(@t bi | Glaytorget al., 2013)

SkotnTjie projekif[Ga n a gr warpis vi r. s eFkktorl, kasietekmatbalstsienas i\

} Atbalstsienas vajadia, slodzes un/vai yaugstums gruntij, kaur u
bl akusesoGas konstr ukg yrn@ Spstkiraiz phnotns atbalstsienas

} Konstrukcijasfeometrija 1 grunts apgatkirzem phnotns atbalstsienas

} Pamatnes grunts un pazemeeu nosagumi  , nazemesid e n sonsr e H

} Pieejams mvnieabas metodes 1 bl ak uns koessukcias

T o s lonerdsHu |

pieaujanms deformmcijas
pieejanm vieta vlaukunm
loknin bnvnieapas prakse un pieredze
pieejamie standarti un normat
pieejanms mvnieadas metodes un apojums
cena

— et md md
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Gr av i t higalatpatstsienas

| evads atbal stsienu projektbge
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Gr av i t fpaiajbasstsienu veidi
{ (@t bi | Glaytonget al., 2013) ]
Masyns betona gravifcijas atbalstsienas

Dawrjds graviicijas dzelzsbetona atbalstsienas

Dzelzsbetona atbalstsienas

Gabioni

S p rweatbd}stsienas

Bloku atbalstsienas

Mnra atbalstsienas

| eTho &ontrforsu atbalstsienas

' r'Tjo kontrforsu atbalstsienas

) Mmd md d Md md d e
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5 ? o S o
front ~backfill 00 e
TR |
2 o =P
00 >0% 00
toe heel separate footing footing in trench

}  piem[rotas @z 3m augstumam
} Sienageometrijaipn odr o Gi na gr utusnss p ik el d ipstiapessEi@ayhaus | e n
1 lespljams projekit aroaugstkas, bet tad citi atbalstsienu veidr & ekonomiski izdemnki
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Dayt]jas gravitfFci|jas dzel|z:s

—_— e e e e

V/2.A\4 77RX
steel
reinforcemen

ofo
ov

oVo
ov
oVo
ov

Not ei co Gai sdesipretesihade @ad>s viam s bma ke masnsib&tona grasiicijas atbalstsienas ggenn

Stiegrojums atbalstsienas aizmugsavieno vertiklo sienas da a r Tj@pamadta@a

Stiegrojumsauj izmantot slaigku atbalstsienas vertlo daw

Apvieno ma@n betona atbalstsienas viemkGu mu ar nel i el a sti®&ugrojuma apj oma ne
Nepi eci e Ganmums stanpuetagpa detona un papildus stiegrojuma apjomu

Maswns betona graviicijas sienas ilgikiba vaitu bt vieghk n o dirunt@dl dzw es ci k|l a i Rumatk sas Db i
zenmkas

Slaidhkas konstrukcijas ie3mms viegk recikiTt
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Dzelzsbetona atbalstsienas

TR 77RX

o

/7K 777X \\I
3 Al
8 55

PienTrotas k@liz 6 m augstumam (augkbm siemm ne pi e c i e G a mMas vaingjos&antrfaysus) i e k G
Bi eHi tiek i z-foarmas (pakeeisi) va-forgrasi(pa lati) @zelfsbetona atbalstsienas
Sienas vertiindaa nor obe Ho nigir uma dr, o 6t md i ¢ i auns wzsienpseh@Gigonmizvismumak(«papiba & a | s t

lespljams izmantot mpnieciski izgatavotus elementus, kg ntru izbnvi objekin

}

}

}

} SWTGan as dpvaetikt@aaugstnta, ja tiek izmantotaddes elements («affha»)

}

} " rTnvertiknins sienas da var tikt sagatavota speki tekstnrn, lai padatu to vizuli pievilagu
}

Rnpnieciski izgatavotu elementu dzelzsbetona kyalitaugshka kn betonTjot uz vietas objekt, bet mpnieciskos elementus
nepi eci eddamadkopkasssgdrdzina to izmaksas
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EXISTING VEGETATION,

PLANTINGS OR SOIL

BIOENGINEERING SYSTEMS
GRAVELAND {J )
COMPACTED FILL MATERIAL

LIVE BRANGH GUTTINGS
(12TO 1 INCH IN DIAMETER)

}  Gabionssastiv no metla vai plastmasas kastes, kura piggildr rupjuminemlimaternlu
} Galvemsisffma s p r daer knaiebgojania

1 BnvTjot nomargwiens, objekin e pi e c i edétakaikasip Laeigveidotgabionuiespljams izmantot
vietJjo darbaspku un matemlus

R aGi | abi n o d rfigpS&ahpiGa ntur i uenc itei makmeiungetnal batrjesals i K
Vizuwli pievilagas (sapst ar apkrt Tjo vidi)

Viegli uztuft un labot, ja tiek bajti

R a Gi rewikiTteug izmantot Vlreiz
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L e I S SV R S

header -

soil in
cells —__ &

PienTrota 6 6 9 m augstumam, ja grunts spiediens iT)@drai zems

Gatavo no koka elementiem, ja izmanto laliegjumam un pagaidu darbiem; gatavo no betona, ja izmantovogst
konstrukcijps

S p ruwesisiféu aizber ar l¥Ttu mineml-maternlu

Konstrukcija ir padesga un atauj lielas deformcijas

Uzsnd€&sa na nrrGaviuenn knav n@imehmiesmie Gami speci
|lzmantojotndens filtf[j o G u nlmatarglu, tiek uzlabota grunts drdiiGa n aja s p
Vizulli pievilaga @@ a Gi  j a uzfetpciny smas aug Ve

Viegli uzsidd un nogemt, V[ireiz izmantot, k arouzturTt
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F
5 v?.%ul BFS&‘an

Batte

PienTrotas @z 3 m augstumam (izmantojotaugsta s, nepi eci eGamsnums)el i et ot papil du
Si enas prljamkiZBplues873 i e s p

Bloki parasti tiek sastipriti ar specniinm detninm b ez | avad®asnepi eci eGam

Parastinpni eci s krndnsforamdot i daH

Savienojums star p stdaegpampnn blakurdetinme Kk nodr o Gi n

Vienkyr G invTi um ojaukt, k aroatknrtoti izmantot

Vizuli pievilagn (atgadina akmens sienu)

Augstikvalit es kontrol es standwauoj i naod For{oothu Goosn set lreuneecritjws at bi |
rekomendcijnm

L e I I SV T}
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Mdzr a s i

enas

pa kr eBislop umaKobr| 2000t o g |

|lzmantojamasmz 4 m augstumam

g® sienas varri ekonomiski izdeggas

) md mpd Nmd

1991)

wall ties 77X
] steel
grouted reinforcement
cavity
7117
weephole g 1%
T drain
7R pipe
|:.£ > | ° '
OO.A_J ®

reinforced concrete footing

Maswns nmra sienas parasti izmantojamas tikez [l m augstumam
330 mm biezayuettab o nsekria var tiks izmantotadz 3 m augstumam

ProjekffGa nas rne k p mms n BArickiDevelspmentAssociation (Haseltine and Tutt,

+ No abnm pugm apmrTtas dzelzsbetona un javas dobumu sienas var mKitas augsik

EM i epi r kobumsemigr Aup nd D aftinobnvaopstrukciju projekilGapdhn orTgamiaz un n o nGasneasdé nlod rNrGi nEM 2020/ 46



kontrforsu at

y .;'-1_
PienTrotas 1012m augsim atbalstsienm ar augstu ak¥o spiedienu aiz sienas

Dzel zsbet ona at bhakordrorsui(aplfrta aktwapemuntsgpud), kae k G
savieno sienas vertllo un pamata da

Kontrforss samazina lieces momentu uEds spriegumus sienas verlikdar n

Mnsdiems i z ma nt o nkaznantoaiafragmbs siertas sekanj o Mausienas)

Za

Kontr f ofiseenasigivair e H
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N

Zinnmas, k apgriezta kontrforsu sienas

Lalzg a s Tjo kerkrfGrsu sienal

Kontrforss tiek pakauts spiedei nevis stiepel

Var tikt bnvTtas no mra

Izlnve gntnka nek citiem darj@ gravitcijas sienu veidiem

Popuhras (Lielbritnijn) |1 e pos gadskn(®s, bet reti izmantotassdiems

—— e md md md
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Gruntedzi YinfFtas atbal st

| evads atbal stsienu projektbge
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y TranGdmag si st

1 Rievsienas

+ Urbto pn wratbalstsienas

+ Diafragmu atbalstsienas

1 «Berlmes» tipa atbalstsienas

1 Stmklascementcijasatbalstsienas

EM i epi r kobumsemigr Aup nd D aftinobnvaopstrukciju projekilGapdhn orTgamiaz un n o nGasneasdé nlod rNrGi nEM 2020/ 46



Trangeju sistt mas

1 Mot izplattas apdavotns viets, lai izipvTtu, labotu un maidu ierakins komunikacijas

v Tr an Ge j uTmastparast ispagaidusun tiek izmantotatidi

y Parast i |l zmant o Ga urkus metruselzaa K umos, bet vart

} Sali ekamas sekcijas var ti kt paceltas un

} At s e smeda phksnes un koka vairoguse pi ec i e Gatmsa rnuem@mn gir G n
1zkliedsipm

Vizuwlais izskats nawitisks

—
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Rievsienas

b Pl aGi I z ma n tnpaalemas dtbalskonstrokdijassifinans k) krastmalas nostiprmGa nas v ali pagai dunskontr a
sisffmas
Bi e Hi Iz mallgospedtensiskajoapstkisvpiem.pis t 0 Ga s k o nos)i jesnavevajauigs gamans
Viegliizv]] a ma s 3 grunis éefdun bivnieaa ir nepirtraukta pat ja b notiek ndeno
Tiek izmantoti metla, kokavaimp ni eci ski raHoti betona el ement.

lespljams izBVTt s fatas ®ifasfeometrijn neradot Mitiskas grunts deformcijas izves laik

Izbnvesnt r ums nodr oGi nia augstu efektivit

Var it dnrgi, jaizmantokp al i ek o Gu konstrukciju

Tikai modermkns tehnolgfi | as n o dr o Gulmmani igeTjold tradicioning&metodes var radl @ t | | icelomani t r o k G
Sienasizives dzn ms i r i e rdm bogidfdatgaruma,isléde rgrunts apskiem, bet var tikt palielit s ar | e pk alek Gam b C

L S G B G G S s}
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PFYu si enas

1 VartiktizowTt as  mda diahmetfa elementiem un gaajebkydn feometriskaf izvietojunm plnnn un ganda jebkdos feotehniskajos
apstkes

1 lzbnves radm sk&a un vibncijasirsadl z i n o Gi  zaaejmlavsi, tkwvsu abm kanktwlciprs 0 G a |
1 Var uzemt lielas vertikins slodzes,karogrunts ako spiedienu

Urbto pn wsienas varit Pnrtrauktas (izmves solis prsniedz diametru), Blakesgnv o Ga s  (dsarodlamedru) gagdkani] o @Goais
pnrkinjas)

Parasti tiek piebetoftap a G n edzelksBetona siena

Parasti nav izdesi urbtos py us izrakt

Horizontninsdeforrmc i j as v ar taizk2%nad iezakumb augstumaakad nostimtanar enkuriem
Dnrgnka kn rievsienavai «Bemnes» tipa siena, beftinka kn diafragmas siena

(S S e}

Secant Pile Wall

female piles can be reinforced

Contiguous Bored Pile Wall

varies depending on soils
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} Var tikt izmantotas ganrkatbalstkonstrukcijas gan slodzigeg mo Gi e baetegad ndjos paatos
;1 Tkas, trtafeogumigazénses s@acijas
}  cut-andcover tunew autostivvietas, pazemes indusins nves
} doki un krastmalu nostiprimumi

Ekonomiski ganrkpagaidu, gan pastgns grunts atbalskonstrukcijas

Varizvair i e s n o HQKupamatspasdipmGa n a s

Nodr o Gi n adefu&anteoline s

Atauj izmantot maksini daudz teritoriju bvi apbwvTtos bavlaukumod varbnvltgande t i e Gi  mmbavknus es o Gaj
Var tikt bnvTts lieh dzuwmn, tndT o d r o Gikruo ta tlbiad Is t nm kdndtrakkipmms e s 0 Ga |

Cena atkag a  n mdierd fakkbriem, k, pieni[ram, sienas konfigocija un tis feometrija un citi

R e T R e R S

Water-stop joint

1. Guide-wall construction

2. Panel excavation in pregress

3. Installing stop ends

4. Panel concreting }

@ | 4
Bentonite slurry 1 ?

EM i epi r kobumsemigr Aup nd D aftinobnvaopstrukciju projekilGapdhn orTgamiaz un n o nGasneasdé nlod rNrGi nEM 2020/ 46




} Parasti izbvT, izmantojot vertiklus ffrauda Hprofilus, iedzinot gruntonoteiktn solo

} Knat dal o Ginle elénemti katpompriieciski izgatavoti betona vai beftnuz vietas
betona elementi

} g1 e el renesegruntg akwp spiediena horizomio slodzi uz vertiklajiem elementiem,
kuriuzzemvertiki o sl odzi un nddroGi na atbal stu |

+ Vertiknlie elementi var tikt atbalst | a niemsgpuntaankpriem un/vai grunti akdp
pusl (tur, kur tie ir iedzti zem grunts)
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+ ArrotTj o Gu nlisupgaliccaur kuru tiek padota augsta spiediena cementa javas sprauslaghafruatiscementa kolonna

}  IzinvTjot kolonnas vienu otrai blakus, tiek izveidota siena, @ahsekan]] o @hausienai (bet ar daudz zewu maternla
stiprdou)

} Uzgalis tiekgkotnTjiieurbts k@l z nepi eciwen@a maj am dzi

} Kolonnas tiekizbvlt as n o a p a kketaTg izbavZjot tasupgn@w ,s , s nvT@tdekundrb kolonnu starp
primnrajnm

} Labvl®g o s g r ukw§ procasp isganinks, gamtrnk kn urbto pn wsienai
}  Gala produkts ir nav vizili pievilags un to gnti vTIreiz izmantot, karon e n o d rilgis@@jgunau

Hayward Baker
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Ministry of Economics
Republic of Latvia

Kompl eksbs atbalstsienas un

| evads atbal stsienu projektbge
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1 Kesoni

} Stiegrotas grunts konstrukcijas

+ Enkurotas grunts konstrukcijas

} Atbalsts, izmantojot grunts enkurus

y Grunts enkuroGana
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500 10.00 | 500
cn5|s4cnsss=2,ol
Sy =20kN/m?
+5.50 W]

Pile top +8.00 S» =100KN/m?

Pile top +5.10

HWL +2.10
T

HWL +2.10

T
LWL +0.20

Lmin =18.00m

Termins «kesons» tiek izmantots konstrukan, kuras tiek izbvTtas, lai patiZTtu bnvTt vai labot viegs, kuras citdi ir zemndens, ataujot
pazemint ndens émeni

Kesoni tiek izmantoti, lai izlyTtu pamatus upes vidRievsienaapkyr t nepi eci e Gama j@imasbpe chbta{meltkajm t p
s p ruwi urifkliedsijusisffmu, kesom iespljams pazemmt ndens émeni. Pirmgievsienu z vi | Kk Ganas kniss ons tiek a

Divknr 18 sienas kesoni var iedadivns grupps:dubultsienwu nnnuGkesoni. Abasriidon ir gravitcijas konstrukcijas, kas izveidotas, ievietojot
minemimaternla aizpildumu starp sienu konstrukain

Divknr 168 sienas kesoni sastno divim parallnm rievsiemm, kas vien vai vainkos linegos savienotas afftauda stigiem, kas stiprinti pie
izkliedsipm.Vieta stargrievpn iemir piepildia armlnemlmaternlu grunti, aiem vai drupu materiu

gnnas tipa kesoni tiekiyTti no apaas formas savstaip savienotiem kesonie@d Ginnm, kas veidotas no taisna profiEvpn iem

k t
PP
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Stiegrotas grunts konstrukcijas
(at t t Gewsynihetics, 2019 )

- — —_—_———

Facing——§ !

f —— ————— ——

— Backfill

E—— Reinforced Zone (Typ)—
(Typ) o

Leveling Pad—" — Foundation Soil—"

Zinnmas aokn memniski stabiliZta grunts (MSE) konstrukcijas

Stiegrotas grunts konstrukcijas sapvienoentveidap a mat u; n o r douy stiddmjunouGruitizkliedsiju

Stiegrotas grunts konstrukcijas ir gramijas sienas, kur atbalstsiena veidota no®gbbk grunts sl gs tos stiegrojot

Stiegrojums parasti ir neuzspriegts, slodgicumot t i kai tad, Kkladegr pa@GiasaaesSiatakind e f
Tn kn stiegrojums mijiedarbojas ar grunti, tik @tthi stiepes spriegumi gar visu enkurojuma garumu

Jau no Vliem 1920itajiem gadiem stiegrotas gruntsTemss tika paterftas Franci) (Coyne un ASV Munstel)

1960itajos gadogidalatt@tga sisfmu, izmantojot saliekamus betona elementusfeatida sloksfim @@ La Ter wa Ar m®
Reinforced Earth®

—_— e e M e e
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Enkurotas grunts konstrukcijas

(att t wwsv.nehe

KL=KARAK HIGHWAY /__ —LJ_/
.
. = _PRECAST CONC.
— ANCHOR BLOCKS
- WELL COMPACTED
a4 ST TCRANULAR AL TO
% |  EMBOSSED HEXAGONAL NEHEMIAH REINFORCED
= SHAPE PRECAST — SOIL SDN. BHD.'S
g | CONC. PANEL SPECIICATION
s
HOT DIPPED GALVANISED
s~ REINFORCING BARS
— - |
/ L L DRAINAGE BLANKET
T 4p00 (vamES)

+  Enkurotas grunts konstrukcuas Ir gra\ntjas tipa atbalstsienas, kas tiek izgatavotas nogaisl grunts
un noteikin skait blwi izvietotiem pawajiem enkuriem

1 Enkuroygruntsun stiegraigr unt s n o d r r@d met@esdyiumsansstipditGain a |

}  Enkurot) grunts gagun tiek izmantots &dzgs skaits elementunkstiegrotas grunts gagdmn, bet ki
stiegrojums tiek izmantoti st vai sloksnes arsglz i n o G| neli el u virsmas
fasydes bloka ar spegiu detan

}  Enkurot grunts parnes liehko daw no slodzes uzreiz no fades bloka uz stiegrojuma stieni vai
strTmel
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http://www.nehemiahwalls.com)/

NostiprinfFgana, i zmantoj ot grunt e
(atttl e no )

l"

IR 2K 3N 2R

EsmsG grunt s enkur oGa marsaliegkamajtem flades elemememt ot a kop

1 At s \evsali€kamie fades elementi var tikt izmantoti, lai nostipnto nogazes Adu, kura vaftu apdraudt
zeclmk esoGm aut oce

} Izmantojot grunts enkurus, iegjams nostiprint at b al st stir®@ nostegrotds grants,kur fnfastr G
grunts ma&ru nostiprimt viemn veselum, veidojot gravihcijas konstrukciju

}  Grunts enkuri ir mapka un retk izvietotu neky stiegrotas grunts elementi un tie tiek uzspiegti pirms
atbal stsienasnanodoGanas ekspluat

} Gruntsenkuripr nes sl odzi ti e Gi nunawaetulcaut nedawwz nesiogosipdaucamon o s t |
bravo garumu

——
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http://www.anchorsystems.co.uk)/

03t 04 H

Locus of Maximum
f Nail Axial Force
Al o) N N

} Grunts enkuroGam@amas gme mdgua mghn@a Bt igidk tedzm ieurbti un injidti vai
I e Ga udT | nog

+  Enkuru izldve notiek pardllitop-downi er ak uma v ei do Ga pabetoTjupuamsiegrojumai z ma
sietu panais

+  Tehnoldfija ir pienm[rota gandz pilndan vertiknins nogizTs labos grunts apskws
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Ministry of Economics
Republic of Latvia

At sl BPbgas punkt i

| evads atbal stsienu projektbge

EM i epi r kabuwsemigr Aup nd D aftinobnvopstrukciju projeKiGayxd orT@amiaz un n o nGasneas6 nlod rNorGi nEM 2020/ 46



+ Atbalstsienas var tikt klasific a s snedidm | 0 G
} Graviincijas sienas
} Gruntoiedziinntas sienas
} Kompleksas sienas un citi nostipyuma veidi

+ Galvenie faktori, kas nosaka atbalstsienaB iav 1 r :
Funkcija

|zInves iespjas

|zskats

Pieejanba

UzturfGa n a

VIlreiZ] a 1 zmant oGana

+ Visi faktori ietekn cenu

0 Gi

—_— e e e e
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Jaut bj] umi un atk
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Ministry of Economics
Republic of Latvia

Laba prakse atbal stsienu

www.geocentrix.co.uk
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[ L1 ter at dzr a s sarakst]s

1 Chris R.I Clayton, Rick [.Woods, Andrew J. Bond, dabadlilitisky (2014),
Earth Pressure and Ed&#taining Structurgsird Edition, CRC Press.

1 |. Bishop and N. Roor (2000) Integrated geophysical and geotechnical
Investigations of old masonry retaining walls in HoQ@uKdedy Journal of
Engineering Geology and Hydrogeology, 33;389, 1 November 2000

} K. Heath (2016)Marinas in the Arabian Gulf reditarine Concrete Structures,
2016
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Ministry of Economics
Republic of Latvia

feotehnpskbhbekt Pganas pamat

Dr Andrew Bond ( Geocentrix )
Immediate - Past Chair TC250/SC7 Geotechnical design
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_ OcotehnpsuFektiganas pamk

+ Konstrukciju unfeotehnisks projektfGanas st andart i
+ Vispraie noteikumi

1 R o b endlantprincipi

} Galvenie maugie

+ Parbaude ar parcilo faktoru metodi

} AtslTgas punkti

+ Jauhjumi un atbildes
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DE —-é';- Grnmata publigta 2008. gada august
i\ :
D* , Galvems nianses
1 : Apraksta NE 1991 un-2,knaroat bind st o
% ING citu Eirokodudaas
Apraksta izbves untesfiGanas st and

ANDREW BOND . . .
ANDREW HARRIS Skaidro galvenos principus

Specifiskos noteikumus attiecina upliem

aprT tnu gadumiem un projektiem
Saturs tesfts kursos vaink nekn 5 gadus
= _i!' DE Autori Andrew BondunAndy Harris
14 | Publidts Taylor and Francis
ﬁ . ISBN: 9780415409483

EM i epi r kobumsemigr Aup nd D aftinobnvaopstrukciju projekilGapdhn orTgamiaz un n o nGasneasdé nlod rNrGi nEM 2020/ 46




Ministry of Economics
Republic of Latvia

Konstrukcijuun Geot ehnps&pekt DPganas

feotehni pkodopekt bgamatprecipi
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W Adopted (EU/EFTA MS)

B Adopted or in progress of adoption {non EU/EFTA countries)
Expression of interest

N Status to be defined

@ OpenStreethap contributors
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CENOEI r opas

standarti zfFcijas (Bong am i
Harris, 2008)

- national members : Austrija Grietija Polija
=N e Bevijf Ungarija Portugile
= Bulgrija Islande Rumnija
. =
= Horvntija Rija Serbija
A
I/I Kipra Itnlija Slowkija
Py 4 I Lehij a Latvia Slovinija
Dnnija Lietuva Spnija
lgaunija Luksemburga Zviedrija
Somija Malta gveice
Francija Naerlande Ziemamd edonija
e Vncija NorvT ifa Turcija
n = . (Kopn: 34 2020gada oktobgy  Lielbrimnija

—rr
S 4
g
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EN1991

EN 1990
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1 Fs

p a a ardkodd @r noteikumiem oeot e hnipskogjedkit t

Eirokods Dawa Geo?
(sadawa)

1990 Konstrukciju projekfGanas pamat principl

4 (10)
3(4)
6 (20)
2 (3)

1991 ledarbes uz konstrukein
1992 Betona konstrukciju projeiGa n a
1993 TTrauda konstrukciju projekiG a n a

1994 TTrauda un beton&kompozto konstrukciju
projektf[Ga n a

1995 Koka konstrukciju projekKiGa n a
1996 Mnra konstrukciju projeki{Ga n a
1997 Heotehnisk projektfGa n a
1998 Seismiski iztu@u konstrukcijuprojektfGa n a
1999 Alumaijakonstrukciju projekfGa n a
Kopn

EM i epi r kobumsemigr AupatraprT ini bnvkonstrukciju projeKilGapgh o rTgamiaz u n

5 5 5 &

2 (3)
3 (4)
2
6
1(5)
30 (58)

S 5
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EM

i i 1 General
D Design assisted by Bibli h §
testing O;A; lography  18%
13% )

C Basis for partial factor
design and reliability
analysis

7%

B Management of
structural reliability for
construction works
4%

A2 Application for

§2 Requirements
4%

§3 Principles of limit
state design
5%

§4 Basic variables
8%

bridges §5 Structural analysis
19% and design assisted by
testing
A1 Application for §6 Verification by the 5%
buildings partial factor method
6% 11%

i epi r kabusemid Aup nd D aftinobnveomstrukciju projekTG and

orfGamiaz un
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EM

&1 General

7%

Annexes A-J
26%

§12 Embankments
3%

§11 Overall stability
4%

§10 Hydraulic failure
4%

§°9 Retaining structures §8 Anchors
8% 4% 13%

i epi r kabusemid Aup nd D aftinobnveomstrukciju projekTG and

§7 Pile foundations

§2 Basis of

geotechnical design

11%

5%

orfGamiaz un

§3 Geotechnical data
7%

§4 Supervision of
construction, monitoring
and maintenance

4%

§5 Fill, dewatering,
ground improvement
and reinforcement
4%

§6 Spread foundations
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N A

1st generation Eurocodes

(~ =\
EN 1997-1:
2004
General rules
Parameter )
Basis of General derivation Calculation
structural Basis of | models
design geotechnical ruies Specificrules
l design
. (- N\ ; ( )
EN 1997-3:
EN 1997-1
202x 202x
Geotechnical
General rules
structures

2nd generation Eurocodes

EM i epi r kobumsemigr Aup nd D aftinobnvaopstrukciju projekilGapdhn orTgamiaz un n o nGasneasdé nlod rNrGi nEM 2020/ 46




Ministry of Economics
Republic of Latvia

Vi spbrAgi e noteil kumil

feotehni pkdbpekt Dbganas pamatprinc
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Pamatpra®as

Konstrukcijas uzticada

Konsekvences klase

Projekfltais konstrukcijas ekspluatijas ilguma kategorija
nspidGanas udas@nenisa ud z

— et d d
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{ Pamat pras2bas ]

Konstrukcijai pbnt projektTtai un izmvTtai tn (ar noteiktu ticanddu un
ekonomiski pamatoti), lant

} uzzemtu visas iespamms un noteiknhs slodzesin iedarbes, kuras iegfamas
tns ekspluaicijas laik
} sasniegtu noteiktos lietojaidas nosagimuskonstrukcipm un konstrukciju

elementiem
1 sasniegtu noteiktus ilgipas nosagumuskonstrukcipm un konstrukciju
elementiem
Uguns iedartisas gagumn, konstrukciju notudpai pobnt  n o ahtai ooteikto
laika periodu

AvotgorEN1990, September 2020 draft
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[ Konstrukci | u uzticalﬁwz

Hlieto noteikti mTri, lai izvaidos no piaautapm cilv[ciskapm kwdnm un
nepilmbnm,knaroi er obeHot t o 1 etekmu uz kons

Konstrukcijas nestsjgas zuduma un lietojadsas uzticampas émenis tiek
sasniegts ar

rat bl Imasinmopamametrtat ai no Ganu
1 memnisko moden precizitti un to rezulintu interpretnciju

1 izvai®s ansino projekta un izbves krdnm konstrukcip, iekaujot cilviciskns
ku das

} plemc@s Inspi¢G a naaenis |

AvotsorEN1990, September 2020 draft
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Konsekvences klases

Konsekvences Konsekvences indikat ors rnddnjs Konsekvenc

A CilvTku ievainojumu va Ekonomiskas, sadas vai vides esiakiors Ky
nnves riskf riski*

CC4 - Augstikn EkstiTmi Milzai -

CC3 d Augstka Augsti Moti lieli 1.1

CC2 6 Normnla VidTji lev[rojami 1.0

CC1 0 Zemnka Zemi Mazi 0.9

CCO0 8 Zemnkn ~oti mazi Neiev[rojami -

*Konsekvenceglasetiek izv[ITta, pamatojotiesuz smagko no (& divam kolonmm

+  Eirokodspilndn neapskata projeHiG a n a s gumus GGH &onsekvences klasei
1 CCO klasei var tikt izmantoti vai neirokodavai alternatvie nosagumi
}  Konsekvences klase tiek izmantota, lai noteiktu konsekvences faktoru Ke
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Kku oeaotehhkiofnlsdr ukci | ' ' r

?kas, kur cilkié Heotehnisks konstrukcijas

CC4  (nav pienfru EN 1990) Heotehnisks konstrukcijas, kuru integritei ir bntiska nozme civilap aizsardepn,
piem. pazemes elektrostacijasuceédzelzcea uzrumi ar ntisku nozmi dabas
katastrofu gagumn, zemes aizsprosti, kas savienotndensvadiem un engijas
stacipm, aizsprosti anrknrt Tinm selkom (wti augsta riska paipe) utt. gagumi ar
iev[rojamu zemes nogruvumu/nadu betanu

CC3 ¢ pulcfjaspiem.izstH unleg Atbalstsienas un pamati zem publiskajknm. Cilvlka veidotas nages pie
koncertalles publiskajm Tknm. Galvenie autoee / dzelzcea uzirumi, tiltu pamati, kagrknrtas
situncijns var pprtraukt to darbdou. Pazemes konstrukcijas ar lielu noslodzi (grem,
pazemes autogtvieta).

CC2  é uzturaspiem.dwojamms Visas konstrukcijagrpus CC1 vaiCC3vaiCC4
un biroju Tkas

CCl é parasti neuzturgpiem. Atbalstsienas un pamati zefknm ar zemu noslodzi. Cilku veidotas nogzes ar
lauksaimniabasTkas neliehm sekom. Nelieli cen uzb[rumi, kuri sabiediai nav vitli svagi. Pazemes
noliktavas konstrukcijas, kuras izmanto nepagsi.

CCO (nav pienfru EN 1990) Nepiem[ro

Pienri doti no prEN 1990:2020un prEN 19971:2019
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{Proj ektttai s konstrukci | as eks]pl

} Nepi eci eTslkonssukcgas ékspluatijas ilgumg,;,

+ Projekf[tais ekspluafcijas ilgumsyzmanto, lai noteiktu laikmairnmo konstrukcijas daxpu
(piem. ilgmHbu, nogurumu, grunts konsotidijas deformcijas)

1 Konstrukcijas vai konstrukcijas elementi, kuri var tikt norndainetiek uzskati par pagaidu

konstrukcipm
MonumentlasTku konstrukcijas 100
?ku konstrukcijas, kuras nav aprakss$ citur 50
Lauksaimniad®as, industrnlas un ddzagas 25
konstrukcijas

Nomaimmas konstrukcijas aas
Pagaidu konstrukcijas ¢ 10
Specifiskm pagaidu konstrukgim, piem. enkurienil,., O gadi var tikt izmantots
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Konsekven | Minim nlais | Minim nlais [ Minim nla | Minim nlais Konsekvence
ces klase | projekt TG g projekta is izbnves | bavuzraud s klase(CC)
nas lanenis | ekspert @e
s lomenis

Skat.
at bi l
izbnves vai
produkta
standartu

: Quallﬂcaﬂor;s
' and experience
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{ Konsekvences un sareﬁo’Zt]ZI

:
;
i
f
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} ProjekfflGanamcijas | t u

1 Nestspljasr o b avbkiist

1 Lietojampasr o b evbkiist

1 Konstruktw i e un sWwodHu mode
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Projekttganas situFai

projekt TGa nasncijgai t u
fiziskie apskuw; kas vaftu rasties noteiki laika perioah, kura laiky ar pietiekamu ticamu
jnpiemda, ka attiegier o b evbkerietiek prsniegti

}  Projekf[G a n a igcijnm jnbbt pietiekami smagm un daudzveignm, lai f)is aptvertu visus
apstkws, kurus var pamatotiparefiz konstrukci jas izmpildes un i zmant

AvntanrFNI100N [Raeantemhar 2020 Araft

Projekt TG a n a sApst nkw Piem Tri
situ ncijas

Pastvan Normnl a | i et oGwna un lilkdiaemas | i et oGana

Pr epoG Rlamga 1 zmant o @alaika u nizpildesdremoriia vaslaiagas ietekmes uz
posm, kas ir daudzenks neky vidi laiky
konstrukcijas projekit ai s kal poGanas | ai ks

' rknrtas Iz& Muma apsikwvai iedarida Phdu, ugunsgika, eksplozijas vai trieciena

laikn; vai lokjla krme

Seismisk Zemestes i€ muma gagums Zemestrees laik

Noguruma Apstnkw, ko izraisa atirtotas slodzes vai  Satiksmes slodzes uz tiltgja izraiga
deformmcijas izraigi cikli skurstgu vibmc i | a s mwiaaiga ma G

vibmcijas ietekny
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|

Nest spritojbaeshst FvoklI i s]

NestspTjasr o b enkbklis
stnvoklis, kas saids ar sabrukumu vai cita veida strukilur stiprdas zudumu

Attiec@i npnr b a undi & o 165 evbka: t

}

konstrukcijas vai grunts vai jebkuras taag ieskaitot balstus un pamatus, sabrukums
pleuma, prmTr@as deformcijas.jor v e | cspds@menn i s mu v axsdl wz | |

konstrukcijas vai jebkurags daasstatisk l@zsvara zudums

grunts sabrukums hidrauligkknk u mong a nijmes kr&zijas @ ,ko izsaucis
pnrmTrags hidrauliskais gradients

noguruma rads sabrukums
vibrmcijasradds sabrukums
citu no laika atkamu efekturadds sabrukums
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{ Lietojarm)beeaﬁssthokIis]

lietojamibpasr o b evbkiist

stnvoklis, kas atbilst nosqemiem, @c kuriem vairs netiek izpitths noteikts
lietojamipas pradas konstrukcijai vai konstrukcijas elementam

Lietojamibasr o b evbksa pnrbaudei pbit balsttai uz kritTrijiem, kas attiecas uz

seko;j oGo

} defornmncijas, kasegatvi ietekn izskaty lietotnju Trtdpas val konstrukcijas daidu
( 1 e s k amutvan pakalp@u@u dadi)

} defornmncijas, kadojn apdari vai elementukas nawkonstruktwie

} vibrcijas, kagilvlkiem rada diskomfortw a | i e r oriras fidrkciomld r u k t
efektivinti

1 bojnjumi, kas valtu negatvi ietekmft konstrukcijas izskatu, iztdsu vai darkpu
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{ Konstrukciju un slodﬁ]u

Konstrukcijas mod@éem un slodzes modem, ko izmanta o b avbka pnrbaudei,
jnbnt balstiem uz

1 slodzes
} maternlu un produktug ai@s
} feometriskis @ a@s

Jidentific visas attiegns projekffGa namlcijas | t u

Konstrukciju mrbauda visos kritigks slodzes gagimos katn attieagapn projektf[Ga n a s
situncijn

Projek{lG a n ftgpu nmaimajiem lielumiem, kas doti 2. punkniegist, izmantojot
parcnin koeficienta metodi

Atauts izmantot projeKIGa nas p i eds yzwarintdwas setodm, ja ot

norndgusi attiean iesinde val, ja tas nav npdds, attiea@gns p u s e snspail e n o |
konkrTtu projektu
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} Slodzes un vides iedarbes
1Sl odHuncilml asi fi k
1Sl odHu roampvirteddase nt at
} —dens slodzes reprezentams V[rtdas

+ Maternlu un produktug ai@s

} Heometriskns @ aip@s
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Sl odhu klasifikFci ] a

Pashvan G Slodze, kawisticanmk, darbosies visprojektfGa narg | ai k
un kuras lieluma izmgas ir vai nu nelielas, s#inot ar
vidTjo vTrtdpu, vai monotonas; t.i. vai nu tikai palisgypvai
samazins,id z sasniJdadwz r obeHv

Mairagn Q Slodze, kas, ie3fams, notiks projekftajn ekspluancijas
laikn, kuras lieluma izmgas laik nav nedz niemas, nedz
monotonas

' rknrtas A Slodzekasparasti ir@lai@ga bet nozanga kas

projektTtajn laikn maz iesfljama(daudzos gapimosvar
sagaid, kanrknrtas slodzegzrais® smagas sekas, ja vien
ne i ek vei ktnkumat bi | st oGi pas

Seismisk A Slodze zemesites ietekn]
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Reprezentat 2v s

Stnvoklis Reprezentat on F_, vIrt da

Pashvan CoVir mazg Viena rakstugn vrt®a G, = G, ..,
CoV nav mazs A u Tn@kstuan Virtda G g, (95%kvantile)
A p aTi @ksturan vIrtda G, ;¢ (5%kvantile)
Mairan ULS Rakstumn vrtdaQ (50 gadu atkr t onGpenods
ULS Kombimcijas Jrt®a Q.. (= VoQd)
Neatgriezenisk&LS
' rknrtas ULS B i revhitdoa Qe (= 11Q)
Atgriezeniske&BLS
' rknrtag/sasmisky ULS Kvazi-pastivan vIrtdaQ,pe, (= V2Q0)
AtgriezensikéSLS
' rknrtas Notei kta tieGi
Seismisk Notei kta tieGi

ICOVeEe5%uzapgGanos un g¢gr WKidd%sitopgaduads Ga n o s
*Gruntij pielieto citaskvantiles
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~dens slodzes reprezentmg mairgn vIrtda(Q, p):

VIS Oj L §
N——
hS h S h S h
A A ) 6 H a

Main @ns ndens Simbols Por s ni e g Galjamda S pAtknr t o fsa n
slodzes vTrt das periods (gadi)

Rakstumn 2%gad) 50
Kombimciju wacomb S5%gad 20
BireH Quireq 1%proj. Ekspluaicijas laik -
Kvazipastivan Qe 50%proj. Ekspluaicijas laik -
' rknrtas i 0.1%gad 1000
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{ Materi Fl u un produktu]z

Ja viereirokodeksosnav noteikts cindi, jar o b avbksa pnrbaude ir jutga pret
maternlagg a Gu m agunmmlrahstuw vTrtdpa ir jpdefinl kn:

1 kn5%kvantiles vTrt dpa, ja matennla vai produktap ap( zermm vVirtdpa ir
nelabJla@a or

} 95%kvantiles vTrt dpa, ja matemla vai izstndnjumag aw@G augas vVIrtda ir
nelabJlga

Skat. EN 1997 rakstao grunts parametruitdo u  not ei k Ganali

Jar o b evblkmbnrbaude Ir neatkama no mtiska matemlag a Gu magunm@i n

raksturgn vTrtda pdefinl kn vidTjn vTrt da, ja vien citoEirokodeksoshav nondds
citndi.

I Ja nav pietiekami daudz statistikas datu, lai noteiktu miatesi produktap abp@s
raksturgo V[rtdou, rakstumo Vrtdeu var uzskat par nomin nivTrt dou
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{ Oeometri skFs Zpaga]as

Ja vien konstrukcijas apins nav juigs pretfeometrisko@ aw( novirZim, o G
@ awa patspoguwp ar tns nomin nivTrt dou.

Ja Ir pietiekami daudz dafieometrisins @ aw@s rakstuao vrtdou varnoteikt
pTc tns statistisk n sadalguma un izmantot nominlvTrtdas vien

HeotehniskajienaprT [ n1 e m, n o faak@sjh gnyvirnufao@etriskns
® ap@s, kas letekihgrunts melniskos parametrysn noteikts EN 1997.
PienTram,izdl ot i e s i@eskhateriuapkads@s, tiekSemta Virn
nemrtrauktdu atstatums un oriemcija
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__ PFrbaude ar parciflo 14

1 Nestspljasr o b evbkm pnrbaude

1Sl odHunckas mbi n

1Sl odHu wun rliefaktarr bj u par ci
} Maternlag abG apil (na Virtdpeas

1 Lietojampasr o b evbksa pnrbaude
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Nestspljasr o0 b evbkejhpnrbauda

KeoideiagsUdzas $DCE-8) 0@ z ¥ s Madri@urid. WiligusangspoiceizkMFA)Y g Ug a n a

Koef. slodZ[m: Koef. var tikt piemTroti materinlu @.:
Y Y{_w oo
o of[go)mm } .
vai to efektiem vai to‘t%n_%: [0 }
O [ _JotC¢ O 3 Y =

Kooideli egedit(DC4)e f e k t iPretestbe Isotigdsbrus pkoa(RFA)Uganas pi e




S| od Hu nckasam@b i n

a A A a :
"0 " 5Or [ R0 [ W RO R ¢ 0)
a
val
r ~ ~
[ vOn T vl R[O & "W R ¢ L)
O K
[ ] #Or 1 R0 H RO C0)
L
val
)
" O (@ 0)
O A
L] #Or 1 0 H RO 0)
L
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Action or effect Partial factors yy and yg for Design Cases 1to 4
Type Group | Symbol Resulting Structural | Static equilibrium Geotechnical
effect resistance and uplift design
Design case DC12 DC2(a)® | DC2(b)> | DC3e DC44
Formula (8.4) (8.4) (8.4) (8.5)
Permanent | Allf Ye unfavourable 1,35kg 1,35k 1,0 1,0
action o
) Water | ygw | /destabilizing | 12k 12ke 1,0 1,0
Gy is not
All YG.stb 1,15 1,0
stabilizings not used not used | factored
Water! | Yewsth 1,0e 1,0
All YG fav favourableh 1,0 1,0 1,0 1,0
Prestress-
ing Yp k
(Py)
Variable Yq i
action Allf 1,5k 1,5k 1,5ke 1,3 h
(Q unfavourable Yer
Water! | Vow 1,35k 1,35k 1,35kr 1,15 1,0
All Y fav favourable 0
Effects of actions (E) Ve unfavourable 1,35kg
effects are not factored
VE fav favourable 1,0
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_Mater'nlu @ abG apil ha vVirtwaX, :

Piem, betonam

go SN A LG - Q)

Gruntaom:
5 — [ O 0O b erﬁlihé(I’KD'fl?ﬁi BEOL & O Qa Q
W éébDiéb@@&@M@E@ﬁ@A
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_Lietojambasr o b evbkijhpnrbauda

A A

L L

A 6 A

O 0
S| o d Hu ncu@pThnia drtdaaF, :
a A a A a A
- ~ A
v v 5~
O Or U [ RO R ¢ v)
3
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At sl Pbgas punktu kopsavi

feotehni pkdbpekt Dbganas pamatprinc

EM i epi r kabuwsemigr Aup nd D aftinobnvopstrukciju projeKiGayxd orT@amiaz un n o nGasneas6 nlod rNorGi nEM 2020/ 46



{ At sl t gas punktu kopsa}/i

Eirokodeksymred4ts izmantot projeRtyy i e m, Kk | njiemniblviiekiem, r
attieagapm leshd[m (veicot savus peamus sasRarar nacionlajiem vai
starptautiskajiem noteikumiem), pedagogiem, prograsimasindntnjiem un
komitapm, kas izsfidn saistio produktu standartus,i€a nas un | z
standartus.

lepamtinnG a n &irolkodiem(2n paaudze)

} Elrom - un daudms citns pasaules vatst konstrukciju unfeotehnisko
projektTGa n u T EirekpdeKsi

} 1ns paaudzesirokoditika publidti starp 2002. un 2007. gadu un jopmo) ir
splkne s o0 G

} 2ns paaudzesirokodusplnnots publidt aptuveni 2025. gad
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Jaut bj] umi un atk
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Ministry of Economics
Republic of Latvia

Laba prakse atbal stsi enu

www.geocentrix.co.uk
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[ L1 ter at dzr a s sarakst]s

} Andrew Bond and Andrew Harris (2008)ecoding Eurocoddaylor & Francis

} EN 1990:2008asis of structural deskpropean Committee for
Standardization

+ EN 19971:2002Eurocode @ Geotechnical design: PaGeneral rules
European Committee for Standardization

} PrEN 1990:2020Basis of structural and geotechnical ,deSNTC250

} PrEN19971:2019Furocode @ Geotechnical design: ParGeneral rule€EN
TC250/SC7
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{ Kafijas pauze /11:3012:00 ]
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Ministry of Economics
Republic of Latvia

Training seminar /[ Apmbcaéemi nbr s

General rules for the design of retaining  structures
Vi spbrAgi e notei kumi atbal stsi enu

Dr Andrew Bond (United Kingdom)



Ministry of Economics
Republic of Latvia

At bal stsi enu projektbgdnasdap

Dr Andrew Bond ( Geocentrix )
Immediate - Past Chair TC250/SC7 Geotechnical design
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G SRS

+ Maternli

1 Pazemesdens

} Heotehnisk projektfGa n a s
1 1zlnve
}
}
}

PavadoGi e dokument i
AtslTgas punktu kopsavilkums
Jaupjumi un atbildes
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DE —-é';- Grnmata publigta 2008. gada august
i\ :
D* , Galvems nianses
1 : AprakstaNE 19971 un-2,knaroat bind st o
% ING citu Eirokodudaas
Apraksta izbves untesfiGanas st and

ANDREW BOND . . .
ANDREW HARRIS Skaidro galvenos principus

Specifiskos noteikumus attiecina upliem

aprT tnu gadumiem un projektiem
Saturs tesfts kursos vaink nekn 5 gadus
= _i!' DE Autori Andrew BondunAndy Harris
14 | Publidts Taylor and Francis
ﬁ . ISBN: 9780415409483
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Mat er i1 bl |

At bal st si enu projektbganias. paaRa pr |
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+ 7.Eirokoda2. daa Pamatnes grunts ifie un tesffGa n a

yEN | SO st andteiurttesifGgarnuan Gu |1 z p

} Materml u/ produkt ufrasgds andarti é t

} Materml u/ produktu standarti ¢é dzel zshb
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{7.Eirokoda 2. daya Pamatnes grunts] |

§2 Planning of ground
§1 General investigations §3 Soil and rock
5% 7% sampling and
groundwater
measurements

4%

§4 Field tests in soil and

__—rock

1%

Annexes A-X

52%
§5 Laboratory tests on
soil and rock
19%

§6 Ground investigation

report

2%

Atbalsta konstrukciju grunts igpel
jnatbilst EN 19972

JizpTta viss grunts laukums umsg,
kn aroparedzams gruntsidens émega
un spiediena izmgas, kas, leggams,
letekm[sr o b aevbkmg kas¢emti
v[rn atbalstsienas projekt

1IzpTt T jniekau) pietiekampjezometru
apjoms gruntsdegu mr& a n a m
feotehniska) vierdan un to
monitorings pietiekami ilgi, lal VAU
notelkt sezomins izmatas.

k a
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EM

Part 5; Incremental

Part 7: Unconfined
loading oedometer test compression test =
Part 8: Unconsolidated
undrained triaxial test
P
Part 9: Consolidated triaxial

.~ compression test...

Part 4: Pumping tests

Part 3: Determination EN'ISO 17892
Part 1: General rules o ice deney e Tahoratory testing .- Part 10: Direct shear tests
Part 2: Water permeability tests in 'S of soil ot
a borehole using open systems r . =vess 0 3N
e 4 g ! ---p Part 11: Permeability tests
1 . / i
i 1
Part 2 Determination o buk density M"“ B s =
1 e 1: rmination | % Part 12: Determination of liquid
Part 3: Water pressure testsinfock ____ H of water content i » and plastic limits
\ |
\ §
' {
\ i
H

EN ISO 22282
Geohydraulic testing
Part 5: Infiltrometer tests --------~

Part 6: Water permeability tests in

Geotechnical
a borehole using closed systems

investigation and
testing

Part 1: Technical principles
for execution

EN ISO 22475
Sampling and
groundwater

measurements

Part 2 (TS): Qualification criteria for 4
enterprises and personnel

Part 15: Measuring while drilling EASLE J cone and

Sy plezocone penetration test
Part 3 (TS): Conformity . 'Y Part 2: Dynamic probing
assessment of enterprises EN ISO 17826 :n
and personnel by third Geothermal Part 12: Mechanical cone penetration test N /
party testing N ' /

Part 11: Flat dilatometer test o

Determination of thermal L
‘conductivity of soil and rock

using a borehole heat Part 10: Weight sounding test o
exchanger

EN 1SO 22476
Field testing

» Part 4: Ménard pressuremeter test

L7
Part 3: Field vane test .-~ YA ~~~~ Part 5: Flexible dilatometer test
o 1
¥ K
Part 8: Full displacement |\ »
' » Part 6: Self-boring pressuremeter test
pressuremeter test .“
-
Part 7: Borehole jack test

i epi r kabusemigr AupatraprT ini bavkonstrukciju projekiTGaxd o rTHamiaz u n

Part 1: Identification
and description

¥

i

Part 2: Principles for
>3 claasificatio

EN 150 14688 Ve J
Identification and

EN ISO 14689
Identification, description
_-» and classification of rock

Part 2: Measurement of
» displacements along a line:
/" Extensometers

EN ISO 18674 /
Geotechnical

monitoring by field
instrumentation

Part 3: Measurement of
sapl displacements across a line:
Incliunometers

. Part4: Measurement of porew
"> water pressure: Piezometers

Part 5: Stress change measurements
by total pressure cells

n o NG asneaso
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BRITISH STANDARD

- - e . Hot rolled sheet piling
8 g

- [ § of non alloy steels —

= Bmccons 3= 6ajon of el snichses - Parl § Part 1: Technical delivery conditions
H s ey i

| :

2 i s
R St S S, Semtes S ekt

Licensed Copy: Ancrew Bond. na, Mon Jun
1 8
i\ B
bl
yamed0ce: atwy
5
i
g
i
E

CONITE SUROFEEN DF MOENALIATION

+ Parametri noEN 19931-1 un EN 19935

1 Karsti velnTti produkti EN 10025, EN 10083, EN 10149
+ Karsti velnTti rievpniltEN 10248

+ Auksti velnTti cauruprofili: EN 10210un EN 10219
+ Karsti velndti rievpnitEN 10249

} TTrauda ilgmARba:EN 19931-1
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EUROPEAN STANDARD EN 1992-1- UROPEAN STANDARD EN 206
NORME EUROPEENNE NORME EUROPEENNE
UROPAISCHE NORM Docemter 2004 UROPAISCHE NORM Decamber
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+ Parametri no EN 1994-1 un NE 206

+ Stiegrojumsatbalstkonstrukcym: EN 10080, EN 10138n EN 19935,pTc
vajad@pas

1 ledarlwasklase: EN 206
} Aizsargst anosagumi: EN 19921-1
} Izsmidzintais betons: NE 14487
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1 Tipiskns dremH a s Tmad ag aitbalstsienas

} Vaindens spiedienam aprinos n gm v[rn parchlie faktori?
} lespljamie veidi,k p i @t@dens spiedienus

} Balan$t starp uzticandu un realiti
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S

a) Weepholes at base of wall b) Drainpipe at wall heel ¢) Chimney drain with
weepholes

d) Chimney drain with e) Inclined drain f) Interceptor drains with

drainpipe drainpipe

NOTE Based on Earth Pressure and Earth-Retaining Structures [2].
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Val dzdens spiedienam aprt Ol njos
faktori?

1~

Nestspljasr 0 b evbktist

[gruntsidens spiediena] projg&jnm virtdnm ir ppiegem visnelapiagnkns
Vlrtaas, kas viitu rasties konstrukcijas prdgaktkspluatcijas laik

V‘

Lietojamtpasr o b evbkiist

projekitns Virtaas irppiec em visnelalpignkns virtdras, kdas vajtu rasties
nornmlos apsikes

EN 19971:2004A2.4.6.1(6)P

Gruntadens spiediena projeks Virtdpas var ied, val dajifpienTrojot rakstugos
ndens spiedienus, varakstu@ajanmdensdnenim pieifr o] odi a sl r ro €z ¢

EN 19971:2004A2.4.6.1(8)
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Highest possible ~ Highest normal
water level  water level

Characteristic
Y=1.0 N Yc=1.35

J

(a) (b)  (c) (d)

1 (@)AprT inandens tmegi ULS un SLS projekGa n acinm i t u
1 (b) Rakstumsndens spiediens SLS projé@a n a cijais i t u
AprTt na spiediens ULS, ar e

1 (c)n e ptirogféktoru (g= 1.0

} (d) faktors pastv@ganm sloddm(g; = 1.35)

I (e)faktors pastv@nm slodZm (g6 = 1.35, ko piem[ro normnlamndens gmenim, un faktors ma@m slodqm (g = 1.5), ko
piem[ro ndens tmega paaugstimG a n a |

;- (f) faktors maigapm slodm (g, = 1.5)
Jautnjums: kuru no opcij nm (c) -(f) Jns izmantotu?
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Bal anstt starp uzticamZbu un relal i
Bond un Harris (2008)

oKad parailais faktorgy > 1.0tiek %ielikts_ altajam grunts spiedientad poru spiedienuoar
nepi ectpalel@agnrd.0bet T not no augskn normmin (t.1.leitojanpag ndens
loneSiendtinet i e K ~ p idbaswazer\@@Aml tina shebkli®) G

oKad parailie faktorigz. = 1.0tiek pieliktft a s n e (d reigimoti ag.G 4.0bet apf nti no

augstkn ies@jamm (t.i. nestspjag ndensdnetad p'gc t am, ad t1 ekKdasz me
rezerve ApiT tha shvokli2)o
Bondun Harris (2008)
Ground level Highest normal Highest possible
water level water level
/ v
] !( Ah,
Formation 2 = Ye=1.35 Yo=1.0
level
5 A\ |
3
Characteristic Design Water Design Water
Condition 1 Condition 2
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+ AprT inu moder(to apskata nkamm lekcija)

} virsmas berzes feis

1 | eTkiGberzes g ts (konstanta tilpuma)

1 | eTkaiGberzes [ is (konstanta tilpuma) s
1 | eTki&berzes [€ is (konstanta tilpuma) niiem
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Eurocode 7 allows,;t o be deter mined from the soil ds design

constantvolume angle of shearing resistance

Peak/\/' Dense/dilatant soil

Values ok are:
1 1 for soil against cast-situ concrete

(Pp.k

1 | for soil against precast concrete

S
2
by

The UK National Annex states:
It might be more appropriate to select the design valugirettly

Angle of shearing resistance, @,

The 2vd generation of Eurocode 7 will specify;
. A i1 [ OAl i
1 Q QOAI

EM i epi r kabmsemigr AuPpatraprT ini bnvkonstrukciju projekTG apdn
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| ekgtjais berzes | ezOi s (konstanf a
BS 8002:2015

Kvarcasmiltisun puteke
eXy OUo 2 - =X

Smalknes da manka parl5%:
X & =X

kur (izmantojotn = 3tr@aswin 5 plaknegel. deformrmcija):
e £0 £[0 1 j.® ¢l

Smalgraudans grunton:

Ar plastiskuma skaitb%¢ |5 ¢ 100%: o
e®2p T4 p&®dl I CO
™ 22 TJ
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| ekgtjais berzes | ez0Ois (konstantal ti
BS 8002:2015, T abula 1

Radd@ |Notei kGanas |Klasifikncija

Daugu Vizuln apskate Aparlaz noapeeti Siang=0
noapaptda Dawrjinoapasti ez darjiTG auaini J iang= 2~
Mo t fiaugini @ ztauGaini Jiang=4
Viendalguma Granulometrija G < 2 (viendalmi) vai augsts;, Jipsp=0
koef, G, (neviendalg9, ar G, smalknik 2
2 ¢ C, <6 (viendalm9g vaiaugst, Jipsp=2

(neviendalg9,ar 2 ¢ C, smalknik 6

G, 2 6 (neviendalgy fipsp=4
Blwuma Standartpeneticijastests,to Iy = 0-25 % Jigi=0"
rndamys, Ip korif Jpt (Ny)eo I, = 50 % =
I =75% Jia=6
I =100 % Jim=9
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Plastiskuma skaitlis , I Konstant a tTnblpepuzena

IeE tS’./. icv,k
15 % 27
30 % 24
50 % 21
80 % 18

/ iey VIrtdas, kas prsniedz40° novlrotas augstas plastigies nmliem, kuros no\rotas
bioturbncijasvai mikrofosdijas

50 oM |AC MC

40 ~ BC
St 4 BS,
30 A
20 _\
T

Friction Angle [deg]

10 ~

10 100 1000

Plastic Index Ip [%]
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+ EN standarti spenlajiemfeotehniskajientarbiem
1 Izlnves standarti grumiedzunntnm atbalstsienm
1 EN 1538 Diafragmu sienas

1 EN 12063Rievsienas

} S P ERBPERVGAN )
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BRITISH STANDARD BSEN
12063:1999

BS EN 1538:2010+A1:2015

Execution of special
geotechnical work —
Sheet pile walls

BSI Standards Publication

Execution of special
geotechnical work —
Diaphragm walls

165 53,020

Committee member copy: Do n

[ ]
bSlo ..making excellence a habit”

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

Licensed Copy: Andrew Bond, Atkins plc, 08 December 2004, Uncontrolled Copy, (c) BSI
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{ Normative references

panel
‘
reinforcement cage
~— working platform
preliminary works

guide walls
supporting the sides of the excavation
excavating sequence
loss of supporting fluid

{tenns and definitions }

{symbots }

{ Information required for the execution of the work

Site investigation

supporting fluids

{ self-hardening slurries

—[Terms and definitions

excavating

cleaning the excavation }

Execution

forming the joints |

other elements
Scope of EN 1538 —{concreting and trimming }
Execution of special

geotechnical works - {controls for cast in situ
Materials diaphragm walls | concrete diaphragm walls

controls for precast
concrete diaphragm walls
Supervision of execution and monitoring ]:[

placing the reinforcement or
bentonite suspensions

polymer solutions

aggregates

cement

water/cement ratio concrete

admixtures

fresh concrete controls for reinforced slurry walls }

{ plastic concrete or plastic mortar controls for slurry cut-off walls }

{ controls for plastic }

| concrete cut-off walls
panel stability during
excavation Site records
socketing into rock
vertical reinforcement Special
requirements

horizontal reinforcement reinforcement cages Design considerations
multiple cages and joints ’

{recesses and perforations

concrete cover
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—-{storage and handling of the sheet piles }

—-{welding and cutting of steel elements }

driving of the sheet piles }
tolerances regarding plan position and verticality }

Execution of sheet corrections of sheet pile position during driving }
pile wall structures installation of anchorages }

walings and struts }
excavation, filling, drainage and de-watering }

—{extraction of sheet piles }
Scope of EN 12063 —{rock dowels and anchor bolts }

Execution of special

geotechnical work -
sheet pile walls [ supervision

, ‘—-{Supervision, testing, and monitoring ]—{testing }

{Normative references

{terrns and definitions }

—| Definitions
{ symbols }

{ Information needed for the execution of sheet pile walls

{soils and rock investigation |

L
Site investigations
{ driveability of sheet piles } —[ g

steel sheet piles
{timber sheet piles ]—\

{other materials and products }—_{ Materials and products
corrosion protection for steel sheet piles
{and preservation of wooden sheet piles ]—/
{sealing for interlocks }—j
{selection of sheet pile ]ﬁ
{ other structural elements |

J 1
Design considerations

{ sequence of execution } _[ § J ( Special

{specific design considerations ]—j Lrequirements noise hindrance

\—[permeability of sheet pile walls }

|

\ JI monitoring }

records in connection with the execution }

[
Site records ]— } - -
{ records at completion of the execution }

impact on the surrounding
buildings and installations
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}

— e e

ICE Specification for Piling
and Embedded Retaining Walls

Institution of Civil Engineers }

S P E R Wh uwunaibalstsienu
specifikicija®

15t izdevumspublicJts 1996
2nd izdevumspublicTts 2007
34 izdevumspubliclts 2016

Galvenais

;A daa apraksta galves vadinijas m wun
atbalstsienu izt T

;B daa satur tehnisks specifikcijas 19
sadarqn

}  C daa satur specifiskas vatjas viam 19
B daasspecifikicijnm Vadimjs. J. DéVaele

Publidts ThomasTlelford ISBN: 97&-
7127761576
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{ Pavadogi e dokumenti]

+ 7.Eirokodekss Heotehnisk projekt]G a nladaa:Vispraie noteikumi
} Atbalstsienu apr fna pamati no ds un 2xs paaudzekirokodeksiem

} BS 8002:201Rokasgnmata atbalskonstrukcipm

1 CIRIA rokasgnmata gruntiedzunntnm atbalstsienm

1 EAU rekomendcijasnd e n' s n o r mrbkenbtrokcipmGosiim unndens
ceuem
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EM

&1 General

7%

Annexes A-J
26%

§12 Embankments
3%

§11 Overall stability
4%

§10 Hydraulic failure
4%

§°9 Retaining structures §8 Anchors
8% 4% 13%

i epi r kabusemid AupatraprT ini bavkonstrukciju projekTG axd

§7 Pile foundations

§2 Basis of

geotechnical design

11%

5%

orfGamiaz un

§3 Geotechnical data
7%

§4 Supervision of
construction, monitoring
and maintenance

4%

§5 Fill, dewatering,
ground improvement
and reinforcement
4%

§6 Spread foundations
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1st generation Eurocodes

(~ =\
EN 1997-1:
2004
General rules
Parameter )
Basis of General derivation Calculation
structural Basis of | models
design geotechnical ruies Specificrules
l design
. (- N\ ; ( )
EN 1997-3:
EN 1997-1
202x 202x
Geotechnical
General rules
structures

2nd generation Eurocodes
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} BS 8002 tiek uzskas par nekonfliklf o Gu un
komplemenigru dokumentu EN 19941

- BS 8002:2015

} BS 8002:199% nomaints 2010. gada apo
} Jaun BS 8002 ir publifta 2015. gadaijn

BSI Standards Publication

Code of practice for earth
retaining structures

1 Pirmm izmagas veiktas 2020. gad

e member copy: Do n§

-
-

€

ommitt

[ ]
bSlo ..making excellence a habit”

C
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CIlRI'A rokasgrfFmata grunt 2 i edziVyinFftFr
, CIRIA C760 (2017)

} CIRIA C760 ir turpimjums CIRIA C580
un var tikt uzskats par nekonflikfj o Gu cira

} C760 tika sagatavots sekojot pubhsk
debaflm un ir sahgots arBS 8002:2015 |
un BS EN 19941.:2004+A1:2013 Sicatis i GITEREee

retaining wall design

1 C760 uzdevumi |l r S
Aprakstr pieejamos atbalstsienu veidus un
izbnves tehnoldgijas

Sniegt uzskamu atjauninp u mu gr un
pnrvietojumu datulnzel, kas prezeita

C580

Piedwnt labo projekffGanas pr aks
apskata jaurkns anatiskns pieejas

1 C760 satur NE 7 un BS 8002 pdaas
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EAU rekomendFcijas diens norobehojugaj Fm kaons
(2012)

1 0 E Apilmais nosaukums
ORecommendati ons of the Committee
for Waterfront Structures, Harbours,
and Water wayo

1 Jaunkais angliskais izdevui®is (11t
vncu izdevuma tulkojums

} Raadts sadarbojoties htu Ostu
tehnolofiju asoancijai(HTG) un'Vihcu
feotehniskajaasocncijai(DGGT)

+ Publidts Ernst and Sohn

} Seko7. eirokodeksaprincipiem
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