Vedlegg A — Brukte Tabeller fra EC 8

Tabell NA.3.1 — Grunntyper

Beskrivelse av stratigrafisk profil Parametere)c)
Grunn- Nepy (sla gf_
type Vi3 (m/s) | 50T c, (kPa
yp 530 (m/s) 30cm) u (kPa)
Fjell eller fjell-liknende geologisk formasjon,
A% medregnet hgyst 5 m svakere materiale pi =800 - -
overflaten.
Avleiringer av svaert fast sand eller grus eller svaert
B stiv leire, med en tykkelse pd flere titalls meter, 360 - BOD ~50 - 250

kjennetegnet ved en gradvis gkning av mekaniske
egenskaper med dybden.

Dype avleiringer av fast eller middels fast sand eller
C grus eller stiv leire med en tykkelse fra et titalls 180 - 360 15-50 70- 250
meter til flere hundre meter.

Avleiringer av lgs til middels fast kohesjonslgs jord
D [med eller uten enkelte myke kohesjonslag) eller av| 120 - 180 10-15 30-70
hovedsakelig myk til fast kohesjonsjord.

Et grunnprofil som bestir av et alluviumlag i
overflaten med v,-verdier av type C eller D og en
tykkelse som varierer mellom ca. 5 m og 20 m, over
et stivere materiale med v, > 800 m/s.

)

Avleiringer som bestir avellerinneholder et lag med
5 en tykkelse pa minst 10 m av blgt leire/silt med hay| > 100 - 10-20
plastisitetsindeks (P1> 40) og heyt vanninnhold.

Avleiringer av jord som kan gi over i flytefase
Sa (liguefaction), sensitive leirer eller annen
grunnprofil som ikke er med i typene A - E eller §,.

a  Hwis minst 75 % av konstruksjonen stir pa fjell og resten pd lgsmasser, og konstruksjonen stir pd ett kontinuerlig fundament|
[platefundament), kan grunntype A benyttes.

b Valget av grunntype kan veere basert pa enten v, yo, Negr eller ¢, v 30 anses som den mest aktuelle parameteren 3 benytte.
¢ Der det er tvil om hvilken jordtype som skal velges, velges den mest ugunstige.
d  Ved bestemmelse av grunntype E kan falgende alternative beskrivelse benyttes: Et jordprofil bestiende av et overflatelag)

med v, 3 - verdier av type C eller D og tykkelse varierende mellom ca 5 m og 20 m over et underliggende stivere materiale med

V50 > 500 m/fs.

Tabell NA.4 (902) — Veiledende valg av seismisk klasse

Byggverk 1 | i [malmb] v
Byggverk der konsekvensene av sammenbrudd er szerlig store X
Viktig infrastruktur: sykehus, brannstasjoner, redningssentraler, kraftforsyning
og lignende b x
Industrianlegg?) x| %
Tarn, skorsteiner, siloer x| x
Kaier og havneanlegg®! x | (%)
Stpttemurer, nedgravde konstruksjoner, geotekniske konstruksjoner®! x| (%)

Byggverk med store, og vedvarende, ansamlinger av mennesker og som ofte er
i bruk: kjspesentre, konferanselokaler, kinosaler, kulturelle institusjoner

Byggverk med store, men sjeldne, ansamlinger av mennesker: tribuner,
sportshaller

Byggverk med sma, men vedvarende, ansamlinger av mennesker og som ofte er
i bruk: idrettsbygg

Skoler og institusjonshypg (x)] x

Kontorer, forretningshygg, hotell og bolighygg X
Smahus, rekkehus, mindre lagerhus
Landbrukshyggd)

Kaier og fortgyningsanlegg for sport og fritid X
MERKNAD  Kryss uten parentes angir normalt valg av seismisk klasse.

a  Derdeter fare for stor skade pd miljs og/eller biomangfold bar klasse [lla velges.
b Der havneanlegg er en del av industrianlegg ma disse vurderes ogsd som industrianlegg
c  Derbortfall av konstruksjoner pavirker stabiliteten til en konstruksjon med hgyere konsekvensklasse ma tilsvarende hgyere

konsekvensklasse vurderes. Konstruksjoner som bidrar til stabilitet langs vei og spor bgr vurderes tilsvarende som bruer, se NS-
EN 1998-2/NA.

d  Landbruksbygz med fare for stor skade pa miljs ber vurderes som industribyag
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il T L ] i el ] |
Seismisk klasse ¥
I 0,70
I 1,00
I1la 1,25
b 1,70
v -"_}
a  For byggverk der konsekvensene av sammenhrudd er sarlig store, for eksempel ved atomreaktorer og lagringsanlegg for
radinaktivt avfall, store dammer, skal seismisk faktor vurderes sarskilt enten pd grunnlag en egen risikoanalyse eller en definert
palitelighet etter bestemmelsene for den aktuelle konstruksjonstypen.

Tabell NA.3.2 (902) — Spissverdier for berggrunnens akselerasjon ag (PGA) med en returperiode

pa 475 ar for Oslo
Kommune NE dgy
[m/s?]
Oslo 301 0,30

NA3.2.22 Horisontalt elastisk responsspekitrum

NA.3.2.2.2(2) Verdiene i tabell 3.3 for type 2 elastisk responsspekter bar benyttes for de seismiske sonene
angitt i dette dokumentet. For grunntypene 3, og S, bar verdiene angitt i tabell NA.3.3 benyttes.

Tabell NA.3.3 — Verdier for paramtere som beskriver elastiske responsspektrene for grunntype

51085
Dybde til berg S Ty (s) Te (8) Ty (8)
6-20m 2,0 0,10 0,40 1.4
20-35m 19 0,15 0,50 15
35-60m 18 0,20 0,60 1.6

NA3.2.23 Vertikalt elastisk responsspektrum

NA.3.2.2.3(1) Verdiene gitt i tabell 3.4 for type 2 vertikalt elastisk responsspekter bgr benyttes for de
seismiske sonene angitt | dette dokumentet.

MERKNAD  Det vertikalt elastiske responsspektrumet kan ogsa benyttes for grunntypene 5, og 5; .
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MERKNAD 1

til geologiske forhold | dybden.

Tabell 3.2 - Verdier for parametere som beskriver de anbefalte elastiske

responsspektrene av type 1

Grunntype 5 Tal(s) Te (s) To (s)
A 10 015 0.4 20
B 12 015 05 20
c 115 020 0.6 20
D 135 020 0.8 20
E 14 015 05 20

Tabell 3.3 - Verdier for parametere som beskriver de anbefalte elastiske

Tabell NA.3.2 (902) — Spissverdier for berggrunnens akselerasjon ag (PGA) med en returperiode

responsspektrene av type 2
Grunntype s Ta (5) Te (s) To (s)
A 1.0 0,05 0.25 12
B 1,35 0,05 0.25 1.2
C 1.5 0,10 0.25 12
D 1.8 0,10 0.30 12
E 1.6 0,05 0.25 1.2

Verdiene som skal tilskrives T, Te, To 0g S for hver grunntype of spektralform som skal brukes
i et land, kan angis i det nasjonale tillegget til detie dokumentet. Hvis det ikke tas hensyn til geologiske forhold i
dybden (se 3.1.2(1) ), anbefales det 4 bruke to typer spektre: type 1 og type 2. Hvis jordskjelvene som bidrar mest
til den seismiske faren definert for byggegrunnen, og som ligger til grunn for den probabilistiske beregningan av
farem, har magnitude Ms pa hayst 5,5, anbefales det 4 bruke spektrum type 2. For de fem grunntypene A B, C, D
oq E er de anbefalte verdiene av parametrene 5. Ty, T 0g Ty gitt | tabell 3.2 for spektrum type 1 og i tabell 3.3 for
spekirum type 2. Figur 3.2 og figur 3.3 viser henholdsvis formene pa de anbefalte spekirene type 1 og type 2,
normalisert av a, for 5 % demping. Forskjellige spekire kan defineres i det nasjonale tillegget hvis det tas hensyn

pa 475 dr for Oslo
Kommune a
R
Ne [m/s?]
Oslo 301 0,30

NA.3.2.2.2Z Horisontalt elastisk responsspektrum

NA.3.2.2.2(2) Verdiene i tabell 3.3 for type 2 elastisk responsspekter bgr benyttes for de seismiske sonene

angitt i dette dokumentet. For grunntypene 5, og S, bar verdiene angitt i tabell NA.3.3 benyttes.

Tabell NA.3.3 — Verdier for paramtere som beskriver elastiske responsspektrene for grunntype

5,085;
Dybde til berg S Ty (s) Te (8) Ty (8)
6-20m 2,0 0,10 0,40 1.4
20-35m 19 0,15 0,50 15
35-60m 18 0,20 0,60 1.6

NA3.2.23 Vertikalt elastisk responsspektrum

NA.3.2.2.3(1) Verdiene gitt i tabell 3.4 for type 2 vertikalt elastisk responsspekter bar benyttes for de

seismiske sonene angitt i dette dokumentet.

MERKNAD  Det vertikalt elastiske responsspektrumet kan ogs benyttes for grunntypene S, 0g 5; .
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MERKNAD 1 Verdiene som skal tilskrives T, Te, To 0g S for hver grunntype of spektralform som skal brukes
i et land, kan angis i det nasjonale tillegget til detie dokumentet. Hvis det ikke tas hensyn til geologiske forhold i
dybden (se 3.1.2(1) ), anbefales det 4 bruke to typer spektre: type 1 og type 2. Hvis jordskjelvene som bidrar mest
til den seismiske faren definert for byggegrunnen, og som ligger til grunn for den probabilistiske beregningen av
faren, har magnitude M; pa hayst 5,5, anbefales det &4 bruke spektrum type 2. For de femn grunntypens A B, C, D
oq E er de anbefalte verdiene av parametrene 5, Ts, T og T gitt | tabell 3.2 for spektrum type 1 og i tabell 3.3 for
spekirum type 2. Figur 3.2 og figur 3.3 viser henhaoldsvis formene pa de anbefalte spektrene type 1 og type 2,
normalisert av a, for 5 % demping. Forskjellige spekire kan defineres i det nasjonale tillegget hvis det tas hensyn
til geologiske forhold | dybden.

Tabell 3.2 - Verdier for parametere som beskriver de anbefalte elastiske
responsspektrene av type 1

Grunntype s Tu(s) Te(s) To (s)
A 1.0 0,15 0.4 20
B 1.2 0,15 05 20
C 1,15 0,20 06 20
D 1,35 0,20 0.8 20
E 14 0,15 05 20

Tabell 3.3 - Verdier for parametere som beskriver de anbefalte elastiske

responsspektrene av type 2
Grunntype s T (s) Te (s) To (s)
A 1.0 0,05 0.25 12
B 1,35 0,05 0.25 1.2
C 1.5 0,10 0.25 12
D 1.8 0,10 0.30 12
E 1.6 0,05 0.25 1.2

Tabell 3.4 — Anbefalte verdier for parametere som beskriver de vertikale elastiske
responsspektrene

Spektrum | awlay | Te(s) | Tels) | Tols)
Type 1 0,80 0,05 015 10
Type 2 0.45 005 | 015 10

Table 7.1 — Values of factor r for the calculation of the horizontal seismic

coefficient
Type of retaining structure r
Free gravity walls that can accept a displacement up to d: = 300 ¢-§ (mm) 2
Free gravity walls that can accept a displacement up to d; = 200 ¢-S (mm) 1,5

Flexural reinforced concrete walls, anchored or braced walls, reinforced
concrete walls founded on vertical piles, restrained basement walls and bridge| 1
abutments
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6/25/23, 8:03 PM

Station selected

CESMD

Information for Strong-Motion Station
Coyote Lake Dam - Southwest Abutment
CGS - CSMIP Station 57217
Earthquakes recorded by this station

(Station Photograph - click to enlarge)

Latitude 371182 N
Longitude 121.5512 W
Elevation (m) 245

Site Geology Fill over carbonate rock
Vs30 (m/sec) 561 (inferred)
Site Class c

Remarks/Notes

Site information sources

hitne-dhwnn stranamnfinneantar amieai-hiniCESMMstatinnhtml nl?etatinniN="ER7T21 TRnetwnd=C00
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6/25/23, 8:03 PM History

Site Information Sources
« V330 Method:
Inferred (NGA Vs30 code: 2a_3a_4b_4c)
. According to:
NGA_West2_ SiteDatabase_V032 at hitp://peer.berkeley.edu/ngawest2/databases/, last visited 5 Dec 2013
. Site Class was determined by:

s30 value according to the site class definition table below.

Site Class Definitions
Sit
Cll:ss Soil Profile Description Average Soil Shear Wave Velocity in Top 100 ft (30 m), Vss,
A Hard rock Vsz » 5,000 ft/s (Vs> 1,500 m/s)
B Rock 2,500 < Vs3p< 5,000 ft/s (760 < Vs3 < 1,500 m/'s)
C Very dense soil and soft rock 1,200 < Vs3;< 2,500 ft/s (360 < Vs39< 760 m/s)
D Stiff soil 600 < Vs3p< 1,200 ft/s (180 < Vs3 < 360 m/'s)
E Soft clay soil Vs < 600 ft/s (Vs < 180 m/s)
r Soils requiring site response -
analysis
Notes:
1) In cases where the Vsyyvalue is near the lower boundary of a Site Class (within 5%) , the Site Class is
noted as A/B, B/C, C/Dor DJE .
2) Excerpted from Table 20.3-1 in Chapter 20 of ASCE 7-10.
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6/25/23, 821 PM History

Site Information Sources
. V530 Method:
Downhole
. According to:
USGS (1994) In-situ Measurements of Seismic Velocity at 27 Locations in the Los Angeles, California Region, OFR 80-378
. Site Class was determined by

Ws30 value according to the site class definition table below.

Site Class Definitions
E“:ss Soil Profile Description Average Soil Shear Wave Velocity in Top 100 ft (30 m), Vs,
A Hard rock Vs3> 5,000 ft/s (Vssp > 1,500 m/s)
B Rock 2,500 < Vszp< 5,000 fi/s (760 < Vs3y < 1,500 m/s)
C Very dense sail and soft rock 1,200< Vsg < 2,500 ftfs (360 < Vssp< 760 m/s)
D Stiff soil 600 < Vs3p< 1,200 ft/s (180 < Vsay < 360 m/s)
E Soft clay soil Vsa0 < 600 ft/s (Vs < 180 m/s)
r Soils requiring site response -
analysis
Notes:
1) In cases where the Vi value is near the lower boundary of a Site Class (within 5%] , the Site Class is
noted as A/B, B/C, C/D or DJE.
2) Excerpted from Table 20.3-1 in Chapter 20 of ASCE 7-10.

aboutblank



Vedlegg C — Jordskjelv med PGA 0,33¢g

6125/23, B:38 PM History

Site Information Sources

»  Vs30 Method:
Mearest grid value of Thompson et al. (2014) Vs30 map

= According to:

Thompson, E. M_, D. J. Wald, and C. B. Worden (2014). A V530 map for California with
geologic and topographic constraints, Bull. Seismol. Soc. Am. 104, 2313-2321

+  Site Class was determined by:

V530 value according to the site class definition table below.

Site Class Definitions
2;?“ Soil Profile Description Average Soil Shear Wave Velocity in Top 100 ft (30 m), Vs,
A Hard rock Vsso > 5,000 ftfs (Vs> 1,500 m/s)
B Rock 2,500 < Vs30< 5,000 ftfs (760 < Vs3p < 1,500 m/s)
C Very dense soil and soft rock 1,200 < Vszp< 2,500 ft/s (360 < Vsgy < 760 m/s)
D Stiff soil 600 < Ws3g< 1,200 ftfs  [180 < Vsyp < 360 m/s)
E Soft clay soil Vssp< 600 ft/s  (Vssp= 180 m/s)
F Soils requiring site response
analysis
Notes:
1) In cases where the Vs value 15 near the lower boundary of a Site Class (within 5%) , the Site Class is
noted as A/B, B/C, C/D or D/E .
2) Excerpted from Table 20.3-1 in Chapter 20 of ASCE 7-10.

Xl
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CESMD
Information for Strong-Motion Station
North Hollywood - 20-story Hotel
CGS - CSMIP Station 24464
E . .

coscaaun

ficui e N—

(Station Photograph - click to enlarge)

(Sensor Layout - click to see PDF File)

Latitude 341374N

Longitude 118.3600 W

Elevation (m) 209

Site Geology Rock (sandstone/shale)

Vs30 (m/sec)

464 (inferred)

Site Class c
Remarks/Notes Site information sources
No. of Stories ahove/below ground 201

Plan Shape Rectangular

Base Dimensions 964" x 198-7"

Typical Floor Dimensions 57-10" x 183-6"

Design Date 1967

Instrumentation 1983. 16 accelerometers, on 5 levels in

the building.

Vertical Load Carrying System

4-1/2" - 8" concrete slab supported by
reinforced concrete columns and
beams

Lateral Force Resisting System

Concrete ductile mement resisting
frames.

Foundation Type

Spread footings .

Remarks

The building was designed according

to the 1966 Los Angeles Building code.

Xl
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(Part of Sta 24207 at the time of the Morthridge Earthguake)

SYLMAR - PACOIMA DAM DOWNSTREAM CGS Sta 24907

NORTHRIDGE EARTHQUAKE
Fruql.!unmé Band Processed: 7.4 secs to 23.6 Hz .
Automated Strong Motion Processing - Preliminary and Subject to Revision
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Vedlegg D — Jordskjelv med PGA 0,455¢g

6125/23, B:28 PM History

Site Information Sources
»  Vs30 Method:
PS Suspension Log
= According to:

Nigbor, R_L., and Swift, J. N. (2001). Resolution of Site Response Issues in the
Northridge Earthquake (ROSRINE), Data Collection, Processing and Dissemination
from Phases 1, 2 & 4 Field and Laboratory Investigations, USC Report CE472, 250 p.

+« Site Class was determined by:

Ys30 value according to the site class definition table below

Site Class Definitions
Sit
CII:“ Soil Profile Description Average Soil Shear Wave Velocity in Top 100 ft (30 m), Vs,
A Hard rock Vszg > 5,000 ft/s  (Vszp> 1,500 m/s)
B Rock 2,500 < Vs < 5,000 ftfs  [760 < Vs < 1,500 m/s)
C Very dense soil and soft rock 1,200 < Vs3p< 2,500 ftfs (360 < Vsgp < 760 m/s)
D Stiff soil 600 < Vs3g= 1,200 ftfs  [180 = Vsyp < 360 m/s)
E Soft clay sail Vssp = 600 ft/s  (Vssp= 180 m/s)
F Soils requiring site response
analysis
Notes:
1) In cases where the Vssp value is near the lower boundary of a Site Class (within 5%) , the Site Class is
noted as A/B, B/C, C/D or D/E .
2) Excerpted from Table 20.3-1 in Chapter 20 of ASCE 7-10.

X1V



Vedlegg E - Handberegninger

Vegg hoyde 12m Sand
Dybde 52
GV-niva 14,5m Lengde [10,8m
Onskende plassering av forankring 3 m fill anchor 3m
Passiv side
Z vy sand |G z 6 X
1 17 17 6,8
2 17 34 13,6
3 17 51 20,4
52 17 88,4 35,36
F p 91,936
arm 1,73333
M p 159,356
M a-M p 2002,44
F_anchor 222,494

Aktiv side
z ysand |Y fill |0z K 0 fill |[K 0 sando _x
3 17 17,5 52,5 0,55 0,4| 28,875
8 85 34
10 119 47,6
12 153 61,2
F a 540,45
arm 4
M a 2161,8

XV



Vedlegg E - Handberegninger

Vegg hoyde 12 m Sand
Dybde 52
GV-niva -8

Onskende plassering av forankring: i 3 m fill

Anker ber vere -3m

Lanchor 10,8

Passiv side

z zZwW y_sand Gz G X
1,2 0 17 20,4 8,16
2 0,8 17 5,6 2,24
3 1,8 17 12,6 5,04
5,2 4 17 28 11,2
F pl F p2 F p3 arm 1 arm 2 arm 3
4,896 32,64 22,4 44 2| 1,33333333|M p
21,5424 65,28 29,8666667 116,689067|XM p
M _a-M p | 2092,84427
F_anchor 232,538252

AKktiv side
z zZ W y_sand Y fill c z K 0 fill K 0 sand |0 x
3 0 17 17,5 52,5 0,55 0.4 28,875
8 0 17 17,5 85 0,55 0.4 34
10 2 17 17,5 14 0,55 0,4 5,6
12 4 17 17,5 28 0,55 0.4 11,2
F al F a2 F a3 arm_1 arm 2 arm 3
251,5 251,5 22,4| 6,66666667 2| 1,33333333
M a 1676,66667 503] 29,8666667
IM a 2209,53333

XVI




Vedlegg E - Handberegninger

Vegg hoyde 12m Sand
Dybde 52
GV-niva 6,8
Onskende plassering av forankring: 1 3 m fill Anker ber veere -3 L _anchor 10,8
Passiv side AKtiv side
z zZw v _sand c z o X z zZ W y_sand Y fill cz K 0 fill K 0 sand [0 x
1 1 17 7 2,8 3 0 17 17,5 52,5 0,55 0,4 28,875
2 2 17 14 5,6 6,8 0 64,6 25,84
3 3 17 21 8,4 10 3,2 22,4 8,96
5,2 5,2 17 36,4 14,56 12 5,2 36,4 14,56
Fp arm_1 F al F a2 F a3 arm_1 arm 2 arm 3
37,856 1,73333333 186,031 284,518 37,856 7,46666667 2,6 1,73333333
65,6170667 M p
M a 1389,031467  739,7468| 65,6170667
XM a 2194,395333

M a-M p | 2128,77827
F anchor 236,530919

XVl




Vedlegg E - Handberegninger

Modell: ]Leire I

Onsket GWL 14 m under overflate
y_sat vy _unsat |[K O
z fill 2 20 18 0,43
z_clay 20 20 20 0,48
z_sand 25 20 20 0,53
H vegg 13
D vegg 8
Passive side
arm over bunn
z G X Pp (m) Mp
1 20 9,6
2 40 19:2
4 80 38,4
6 120 57,6
8 160 76,8 307,2 2,666666667 819,2
Moment difference | 2591,22
We want anchor at 3m
Kraft [ 259,122

Active side
arm over bunn
Pa (m) Ma

1 18 7,74

2 36 15,48

6 80 38,4
12 200 96
13 220 105,6] 787,02 4,333333333| 3410,42

XVl



Vedlegg E - Handberegninger

Oniket GVL Tm under everflate I_ Modell: Leire |
¥ g3l [ unsat K O
2 fill 2 20 [ 0,43
z clay i | 20{ 20 0,45
z samd 25 iy 20 0,53
[H vepg 13
¥ vegg b
Passive s
z |o 2 [a x farm M p Hp w
1 20| 9.6/ Ppl 19.2] 666666667 128 6.00]
2 40| 19.2|Pp2 115.2 3 345.6
4] 20| 9,6/ Pp3 864 2 172.8
) 0] 288 6464
A Moment | 2432,14
We vanl anchor al 3m
Kraft | 243.214)

Active side
hh W z az | x

1 15 7.74

2 16| 15,48

7 100] 48

10 ET| 14.4

13 60| 18,8

Jarm M a IM a

Pal 222,18| 8,33333133 1851,5
Pal 150, 88) 3 42
Pal 56,4 2 844  3078,54)

XIX




Vedlegg E - Handberegninger

Onsket GVL S m under overflate

Modell: Leire

y_sat y_unsat KO
z fill 2 20 18 0,43
z_clay 20 20 20 0,48
z_sand 25 20 20 0,53
H vegg 13
D vegg 8
Passive side
z L7, o X Pp arm over burlMp
1 10 4.8
2 20 9,6
4 40 19,2
8 80 38,4 96| 2,66666667 256
A Moment | 2381,99333
We vant anchor at 3m
Kraft | 238,199333

Active side
z 6 X
1 18 7,74
2 36 15,48
5 60 28,8
10 50 24
13 80 38,4
arm Ma Xma
Pal 110,7] 9,66666667 1070,1
Pa2 354,24 4 1416,96
Pa3 153,6] 2,66666667| 150,933333( 2637,99333

XX




Vedlegg E - Handberegninger

|M0dell Sand GWL 14,5 m under overflate | . sin? (P + ¢ — 6)
A= 2
v B 0 0 3 o e sin(}; + 6,) sin (¢} — p — 6)
Vinkel (rad) | 1,57079633 o 0,733038286]7 0,191986218 cos@sin"psin (P — 6~ 52) |1 + \] sin(y — 6 — 84) sin (P + B)
Verdier for a beregne k_h k, S i
g r S v 1 a_gR ag o tand = — kn = a= a=—1 ;=0
9,8 1 1,8 0,7 0,3 0,21] 0,021428571 ! g
[k_h 0,03857143|
Verdier for a beregne k_ v
Jordskjelv |a_vg ag avgla g k h kv k, = F0,5k;, eller k, = ¥0,3kp,
1 0,09 0,21 0,428571429]| 0,03857143 0,011571429
2 0,13 0,21 0,619047619| 0,03857143 0,019285714 avg/ > 06 hvis  iandre tilfeller
3 0,184 0,21 0,876190476| 0,03857143 0,019285714 R '
Parameterne for a beregne ¢'_d tang'
@' (rad) tano' y o' tang'y o' @' d(rad) Py = tan™ (—;
0,73303829| 0,90040404 1,25 0,720323235| 0,6242359 e
Parametrene for a finne §_d -
o (rad) tand y o' tand/y o' & _d (rad) 0; = tan™? (_>
0,19198622| 0,19438031 1,25 0,155504247] 0,15426868 Yo!
Parametrene for a beregne 0
Jordskjelv |k h kv tan 6 0 (rad) k
1] 0,03857143( 0,01157143 0,03902298| 0,03900319 tang = : ?hk
2| 0,03857143| 0,01928571 0,039329934| 0,03930967 !
3| 0,03857143| 0,01928571 0,039329934| 0,03930967
Parametrene for a finne K
v (rad) B (rad) ¢ d(rad) |5 d(rad) 0 (rad) Jordskjelv
1,57079633 0| 0,6242359 0,154268679| 0,03900319 1
1,57079633 0| 0,6242359 0,154268679| 0,03930967 2
1,57079633 0 0,6242359 0,154268679| 0,03930967 3
Deler av formel til K o ;
sin® (Y + @} — 0) cosOsin®ysin (Y — 6 — §,) |Kvadratrute |(1+kvadratrute)’2  |K Jordskjelv K= sin” (Y + @q — 0) .
0,694861554 0,98063469| 0,3952585 1,946746277| 0,363983484 1 2 ' : r i
> > > > > D sin(gj; + 84)sin (¢); — B — 6)
0,695143768 0,980564049| 0,39509939 1,946302314| 0,364240613 2 cos@sin*sin (Y — 6 — &) ll + J sin({[i) — ed_ E) :ig (wﬁ;_ B
0,695143768 0,980564049| 0,39509939 1,946302314| 0,364240613 3

XXI



Vedlegg E - Handberegninger

Parametre for a beregne E_d

y* kv H K E d Jordskjelv
17] 0,01157143 12 0,363983484| 440,360531 1
17| 0,01928571 12 0,364240613| 437,232351 2
17] 0,01928571 12 0,364240613| 437,232351 3

1 as
Egs = ~2—)"(1 +I\’v)K «H? + Eys + Eyq

XXII



Vedlegg E - Handberegninger

|M0dell Sand GWL 6,8 m under overflate | . sin? (P + ¢ — 6)
A= 2
v B 0 0 3 o e sin(}; + 6,) sin (¢} — p — 6)
Vinkel (rad) | 1,57079633 o 0,733038286]7 0,191986218 cososin'ysin(P—0 - |1+ |Smed—a 5y sin (P + )
Verdier for a beregne k_h S "
g ' S v I a gR ag o ky = a- a=-< Qg =VY10gr
9.8 1 1.8 0,7 03 0,21 0,021428571 g g
[k_h 0,03857143|
Verdier for a beregne k_ v
Jordskjelv |a_vg ag avgla g k h kv k, = F0,5k;, eller k, = ¥0,3kp,
1 0,09 0,21 0,428571429]| 0,03857143 0,011571429
2 0,13 0,21 0,619047619| 0,03857143 0,019285714 avg/ > 06 i andre tilfeller
3 0,184 0,21 0,876190476| 0,03857143 0,019285714 R '
Parameterne for a beregne ¢'_d tang'
@' (rad) tano' y o' tang'y o' @' d(rad) Py = tan™ (—;
0,73303829| 0,90040404 1,25 0,720323235| 0,6242359 e
Parametrene for a finne §_d -
o (rad) tand y o' tand/y o' & _d (rad) 0; = tan™? (_>
0,19198622| 0,19438031 1,25 0,155504247] 0,15426868 Yo!
Parametrene for a beregne 0
Jordskjelv |k h kv y d y_sat tanf 0 (rad) k
1] 0,03857143( 0,01157143 17 20 0,066339066| 0,066242006| tanf = _d 1 ?hk (E.16)
2| 0,03857143] 0,01928571 17 20 0,066860889| 0,066761524 S o
3| 0,03857143| 0,01928571 17 20 0,066860889| 0,066761524
Parametrene for a finne K
v (rad) B (rad) ¢ d(rad) |5 d(rad) 0 (rad) Jordskjelv
1,57079633 0| 0,6242359 0,154268679| 0,06624201 1
1,57079633 0| 0,6242359 0,154268679| 0,06676152 2
1,57079633 0 0,6242359 0,154268679| 0,06676152 3
Deler av formel til K o ;
sin® (Y + @} — 0) cosOsin®ysin (Y — 6 — §,) |Kvadratrute |(1+kvadratrute)’2  |K Jordskjelv K= sin” (Y + @q — 0) .
0,719645162 0,973645782| 0,38103943 1,907269916| 0,387529943 1 2 ' : r i
2 2 2 2 2 s ey sin(gj; + 84)sin (¢); — B — 6)
0,72011175 0,973498584| 0,38076662 1,906516449| 0,387993113 2 cos@sin*sin (Y — 6 — &) ll + J sin(Y — 8 —8,) sin (P + B)
0,72011175 0,973498584| 0,38076662 1,906516449| 0,387993113 3




Vedlegg E - Handberegninger

Parametre for a beregne E_d

y* kv H K EdO H' E wd Jordskjelv E d
17| 0,01157143 12 0,387529943| 468,847898 5,2 6,084 1 474,931898
17| 0,01928571 12 0,387993113]| 465,744716 5.2 6,084 2 471,828716
17| 0,01928571 12 0,387993113]| 465,744716 5,2 6,084 3 471,828716
E ws E d E d tot
26| 474,931898| 500,931898
26| 471,828716| 497,828716
26| 471,828716| 497,828716

1 - .
Eq = EV‘(I =2 kv)K *H"+ Eys + Eyg

E,

_7
\'d—lz

kh }’\"le

XXIV



Vedlegg E - Handberegninger

|M0dell Sand GWL 6,8 m under overflate | - sin? (P + ¢y — 6)
A= 2
i B 0 0 S b ’sin((pé + 84) sin (¢); — B — 6)
Vinkel (rad) | 1,57079633 0] 0,73303829]? 0,191986218 cosasin-pein(y —0<8;) |1 + J =8 -5)sin@+P)
Verdier for a beregne k_h s .
g ' S v I a gR ag a ky=a- a=-< Og = Y1 0gg
9.8 1 1.8 0.7 03 0.21] 0,02142857 : g
[k_h 0,03857143|
Verdier for a beregne k_v
Jordskjelv [a_vg ag avglag |kh kv k, = 0,5k eller k, = ¥0,3k;
1 0,09 0,21 0,42857143| 0,03857143 0,011571429
2 0,13 0,21 0,61904762| 0,03857143 0,019285714 ax'g/ > 06 hvis andre tilfeller
3 0,184 0,21 0,87619048| 0,03857143 0,019285714 b4 ="
Parameterne for a beregne ¢'_d tang’
©' (rad) tan¢' y Q' tang'/y @' |o' d (rad) @y = tan"(——)
0,73303829| 0,90040404 1,25 0,72032324| 0,6242359 Yo
Parametrene for a finne 6_d tans
o (rad) tand y o' tand/y o' 6 d (rad) 84 = tan™! (—>
0,19198622| 0,19438031 1,25 0,15550425| 0,15426868 Ve!
Parametrene for a beregne 0
Jordskjelv |k h kv y d y_sat tan6 0 (rad) kp
1] 0,03857143| 0,01157143 17 20 0,07804596| 0,07788807| tanf = . E (E.13)
2| 0,03857143| 0,01928571 17 20 0,078659869| 0,07849824 Y g
3| 0,03857143| 0,01928571 17 20 0,078659869| 0,07849824
Parametrene for a finne K
v (rad) B (rad) ¢ d(rad) |5 d(rad) 0 (rad) Jordskjelv
1,57079633 0| 0,6242359| 0,15426868| 0,07788807 1
1,57079633 0| 0,6242359]| 0,15426868| 0,07849824 2
1,57079633 0| 0,6242359( 0,15426868| 0,07849824 3
Deler av formel til K 5 i ;
sin® (Y + @} — 0) cosfsin®ysin ( — 6 — §,)|Kvadratrute |(1+kvadratrute)*2 |K Jordskjelv Ky= sin"(Y +¢q —0)
0,730046826 0,970222031| 0,37490811 1,890372324] 0,39804506 1
0,7305884 0,970035515/ 0,37458597 1,889486576| 0,3986037 2 eostsn sy —0 = G [ 00 S P+ )
0,7305884 0,970035515] 0,37458597 1,889486576| 0,3986037 3

sin(@j; + &) sin (p; — B —6)

XXV



Vedlegg E - Handberegninger

Parametre for a beregne E_d

y* kv H K EdO H' E w Jordskjelv E d
17] 0,01157143 12] 0,39804506| 481,569466 5,2 0 1 481,5694665
17| 0,01928571 12| 0,3986037| 478,481605 5,2 0 2 478,4816045
17] 0,01928571 12| 0,3986037| 478,481605 5,2 0 3 478,4816045

1 -
Ed - Ey.(l + k;;)K * H2 + Ews + E“'d

XXVI



Vedlegg E - Handberegninger

|M0dell Sand GWL 8 m under overflate | . sin? (P + ¢ — 6)
A= 2
v B 0 0 3 o e sin(}; + 6,) sin (¢} — p — 6)
Vinkel (rad) | 1,57079633 o 0,733038286]7 0,191986218 cososin'ysin(P—0 - |1+ |Smed—a 5y sin (P + )
Verdier for a beregne k_h S "
g ' S v I a gR ag o ky = a- a=-< Qg =VY10gr
9.8 1 1.8 0,7 03 0,21 0,021428571 g g
[k_h 0,03857143|
Verdier for a beregne k_ v
Jordskjelv |a_vg ag avgla g k h kv k, = F0,5k;, eller k, = ¥0,3kp,
1 0,09 0,21 0,428571429]| 0,03857143 0,011571429
2 0,13 0,21 0,619047619| 0,03857143 0,019285714 avg/ > 06 hvis i andre tilfeller
3 0,184 0,21 0,876190476| 0,03857143 0,019285714 R '
Parameterne for a beregne ¢'_d tang'
@' (rad) tano' y o' tang'y o' @' d(rad) Py = tan™ (—;
0,73303829| 0,90040404 1,25 0,720323235| 0,6242359 e
Parametrene for a finne §_d -
o (rad) tand y o' tand/y o' & _d (rad) 0; = tan™? (_>
0,19198622| 0,19438031 1,25 0,155504247] 0,15426868 Yo!
Parametrene for a beregne 0
Jordskjelv |k h kv y d y_sat tanf 0 (rad) k
1] 0,03857143( 0,01157143 17 20 0,066339066| 0,066242006| tanf = _d 1 ?hk (E.16)
2| 0,03857143] 0,01928571 17 20 0,066860889| 0,066761524 S o
3| 0,03857143| 0,01928571 17 20 0,066860889| 0,066761524
Parametrene for a finne K
v (rad) B (rad) ¢ d(rad) |5 d(rad) 0 (rad) Jordskjelv
1,57079633 0| 0,6242359 0,154268679| 0,06624201 1
1,57079633 0| 0,6242359 0,154268679| 0,06676152 2
1,57079633 0 0,6242359 0,154268679| 0,06676152 3
Deler av formel til K o ;
sin® (Y + @} — 0) cosOsin®ysin (Y — 6 — §,) |Kvadratrute |(1+kvadratrute)’2  |K Jordskjelv K= sin” (Y + @q — 0) .
0,719645162 0,973645782| 0,38103943 1,907269916| 0,387529943 1 2 ' : r i
2 2 2 2 2 s ey sin(gj; + 84)sin (¢); — B — 6)
0,72011175 0,973498584| 0,38076662 1,906516449| 0,387993113 2 cos@sin*sin (Y — 6 — &) ll + J sin(Y — 8 —8,) sin (P + B)
0,72011175 0,973498584| 0,38076662 1,906516449| 0,387993113 3




Vedlegg E - Handberegninger

Parametre for a beregne E_d

y* kv H K EdO H' E wd Jordskjelv E d
17| 0,01157143 12 0,387529943| 468,847898 4 3,6 1 472,447898
17| 0,01928571 12 0,387993113]| 465,744716 4 3,6 2 469,3447156
17| 0,01928571 12 0,387993113]| 465,744716 4 3,6 3 469,3447156
E ws E d E d tot
20| 472,447898| 492,447898
20| 469,344716| 489,344716
20| 469,344716| 489,344716

1 - .
Eq = EV‘(I =2 kv)K *H"+ Eys + Eyg

E,

_7
\'d—lz

kh }’\"le

XXVII



Vedlegg E - Handberegninger

[Modell  Sand GWL 8 m under overflate | . sin? (P + ¢, —8)
A= 2
] B [0) 0 ) " L sin(gj; + &) sin (¢} — B — 6)
Vinkel (rad) | 157079633 0] 0.73303829[2 0.191986218 cossin*sin (Y =6 = 8a) |1 + |S00 =g —5,) sin (9 + B)
Verdier for a beregne k h s i
g r S y I a gR ag a ky=a= a=-2 0=y
9.8 1 1.8 0,7 03 0.21] 0,02142857 ! g
|k h 0,03857143]
Verdier for a beregne k v
Jordskjelv |a vg ag avglag |kh kv k, = ¥0,5kj, eller k, = +0,3k;
1 0,09 0,21] 0,42857143 0,03857143 0,011571429
2 0,13 0,21{ 0,61904762( 0,03857143 0,019285714 ﬂrg/ > 0.6 hvis andre tilfeller
3 0,184 0,21] 0,87619048| 0,03857143 0,019285714 ;. jila
Parameterne for a beregne ¢' d tang’
¢' (rad) tang' y Q' tang’y ¢ |¢' d(rad) ¢; =tan"}(——)
0,73303829| 0,90040404 1,25| 0,72032324| 0,6242359 Yo
Parametrene for a finne 8 d cans
o (rad) tand y Q' tand/y o' 6 d (rad) 8y = tan™? (—)
0,19198622( 0,19438031 1,25] 0,15550425] 0,15426868 Yo'
Parametrene for a beregne 0
Jordskjelv |k h kv y d y sat tan6 0 (rad) y kn,
1] 0,03857143| 0,01157143 17 20 0,07804596] 0,077888073| tand = Y —va 15k (E.13)
2| 0,03857143] 0,01928571 17 20 0,078659869| 0,078498236 " :
3| 0,03857143] 0,01928571 17 20 0,078659869| 0,078498236
Parametrene for a finne K
v (rad) B (rad) ¢' d(rad) |6 d (rad) 0 (rad) Jordskjelv
1,57079633 0[ 0,6242359| 0,15426868( 0,07788807 1
1,57079633 0 0,6242359| 0,15426868| 0,07849824 2
1,57079633 0] 0,6242359| 0,15426868| 0,07849824 3
Deler av formel til K i :
sin® (Y + @ — 6)  |cosOsin?ysin (i — 6 — 8,)|Kvadratrute |(1+kvadratrute)*2 [K Jordskjelv B = sin” (Y +¢q —6) _
0,730046826 0,970222031| 0,37490811 1,890372324] 0,39804506 1 U, 2 ' i
2 2 2 2 2 pou sin(@); + §4) sin -p—6)
07305884 0.970035515] 0,37458597 1.889486576] 0,3986037 2 cosfsin*sin (P — 6 — 8a) |1 + j Sin‘f&’, =0, )(:i)ﬁ (wﬁ )
0,7305884 0,970035515] 0,37458597 1,889486576| 0,3986037 3
Parametre for a beregne E d 1
y* kv H K EdO H E wd | Jordskjelv E d Eq = 3 YO F kK «H 4 By + Epg
17| 0,01157143 12 0,39804506| 481,569466 4 0 1 481,5694665 7
17| 0,01928571 12| 0,3986037| 478,481605 4 0 2 478,4816045 Ewa = Ek“ YwH?
17] 0,01928571 12| 0,3986037( 478,481605 4 0 3 478,4816045

XXIX



Vedlegg E - Handberegninger

Modell Sand GWL 14,5m under overflate |
o(rad) |6(rad) [d(rad) B(rad)  |w(rad) K AE |Jordskjelv |k h kv U
0,73304 0| 0,19199 0| 0,0390032| 0,20428 1| 0,03857| 0,01157| 0,03902
0,0393097| 0,24372 2| 0,03857| 0,01929| 0,03933
0,0393097| 0,24372 3| 0,03857| 0,01929( 0,03933
Deler av formel til K_AE
dell del2 del3 del4
0,59086( 0,9727| 0,72442| 2,97362
0,59116( 0,97262| 0,57918| 2,49381
0,59116( 0,97262| 0,57918| 2,49381
K AE |y sand [H vegg |k v P_AE Jordskjelv
0,20428 17 12| 0,01157| 247,14073 1
0,24372 17 12| 0,01929| 292,56403 2
0,24372 17 12| 0,01929| 292,56403 3

Pap = 3KapYH(1-k,) (11.15)
where the dynamic active earth pressure coefficient, K4z, is given by
cos“ (O —6—wy) (11.16)

Kyp =

3 [
cosy cos“0 cos(d+ 0+ \u)f 1+ "

(a)

Fra EC8 Del. 5:

,’:il—l(8+o)sin(q,~[3—\[l)-;z
Ncos(d+ 0+ y)cos(P-0).

(b)

a,
L9/ag > 0,6 k

i andre tillfeller: ~ K» = F0.3kj

S L8
r 1
y I 0,7
a gR 0,3
ag 0,21
o 0,02143
g 9,8

jordskjelva vg avg/a gkh kv
1 0,087 0,41429 0,03857 0,01157
2 0,13 0,61905 0,03857 0,01929
3 0,184 0,87619 0,03857 0,01929

XXX



Vedlegg E - Handberegninger

|M0dell Sand GWL 14,5m under overflate
. H_vegg y_bakfyll | W_vegg (kKN/|a_max_overf W_1AE (kN/m| P_AE W_2AE El 0_lmax| 6_2max | 6_max
108350l | ey (kN/m”3) | m lengde) late  |-maxbunn AFH | kh 1KAE| "7 ede) | @vmr)| aNm) | avmr2 | (m) (m) (m)
1 12 17 0,573 1,360 0,547 2,487| 0,039 0,204 0,055 103,647 621,884 134000 0,001 0,535| 0,536
2 12 17 0,573 5,727 1,613 3,551 0,039| 0,244 0,078 176,531| 1059,184 134000 0,002 0,911 0912
3 12 17 0,573 10,731 2,271 4,725 0,039 0,244 0,104| 234,936| 1409,618 134000 0,002 1,212 1,214
Input Parameters Calculations
1.RW height (H)
2.RW thickness (t,) 1. Find body force at unit height of RW (W1,¢)
3.RW Young's Modulus (E) W1ae = APk W
4 Moment of Inertia (/) AR (= SRR WAl
5.Unit weight of backfill (ygaciit) 2. MO dynamic pressure coefficient (K,g)
6.Weight of the RW (Wyyan) o
7 Backfill friction angle () Koy~ Coste— *; =¥ .
8.RW backfill interface angle (8) Sy Isin(8 + &) sin(p — B — )
9 Horizontal seismic coefficient (k) COSYCAEN 00R .00 |1 4 JZ'nnsw 70+ ) cos(F=0)
10. Amplification factor (AF)
3. Dynamic soil pressure at RW base (Pyg)
Pag = AFy KapYBackfinflwan
g 4. Use P,¢ as triangular load per unit width of RW (W2,g)
A
W2sg 5. Find maximum displacement due to RW inertia force ( 61ax )
l Ol £ agH*
max — ( 81:" )

‘Szmax 6.

Find maximum displacement due to dynamic soil pressure (§2,,.,)

2 _ (W2ppH*
82max = ( 30E1 )
Find maximum elastic displacement of base restrained RW:
Omax = 61lmax + 62max
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Vedlegg E - Handberegninger

|M0dell Sand GWL 14,5 m under overflate
Parametere for a beregne a_y ifelge metode beskrevet av Kramer
¢ _b (rad) d (rad) 0 (rad) P_ZE W g ay Jordskjelv
0,291469985( 0,191986218 0| 247,1407259| 0,572698736 9,81| -3344,88958
0,291469985( 0,191986218 0 292,5640274| 0,572698736 9,81 -3960,20547
0,291469985| 0,191986218 0 292,5640274| 0,572698736 9,81| -3960,20547
v max(g) |[a max(g) |a y(Q d_perm*g Jordskjelv |d_perm (m)
0,087 0,16( -340,9673378| 1,99557E-16 1| 1,95765E-15
0,13 0,33| -403,6906698| 1,98954E-15 2 1,95174E-14
0,184 0,455( -403,6906698( 1,04471E-14 3| 1,02486E-13

d - 0 087 l"%’la.\‘alzn(l\' hViS
perm — Y at
¥
Qs
2 y -1
__ 3Vnax( /ama.r) hivis
Qmax

ay, = [tang@, —

ay

=03

Amax

a,

< 0,3

Amax

P,z cos(6 + 0) — Pygsin (6 + 6)

w
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Vedlegg E — Handbere

gninger

|Modell Leire GWL S m under overflate | : sin (Y + ¢y — 6)
4 2
%} B ) 0 ) Ao sin(¢; + 64) sin (¢}, — B —6)
Vinkel (rad) | 1,57079633 0| 0,55850536[? 0,296705973 cosdsin*psin (Y — 6 —82) |1 + =500 —5 —5,) sin (9 7 B)
Verdier for a beregne k_h k; s i
g r S y I a gR ag o tang = ﬁ kp = a- = Qg =Y 0gg
9,8 1 1,8 0,7 0,3 0,21 0,021428571 ?
|k h 0,03857143|
Verdier for a beregne k_v
Jordskjelv |a_vg ag avglag |kh kv k, = F0,5k;, eller k, = ¥0,3kp
1 0,09 0,21] 0,42857143| 0,03857143 0,011571429
2 0,13 0,21] 0,61904762| 0,03857143 0,019285714 Qyg fo. > 06 hvis andre tilfeller
3 0,184 0,21] 0,87619048| 0,03857143 0,019285714 b =
Parameterne for a beregne ¢'_d tang'
9' (rad) tang' y o' tang’y ¢' |¢' d (rad) ¢; = tan™ (——)
0,55850536| 0,62486935 1,25| 0,49989548| 0,46356399 L
Parametrene for a finne §_d -
d (rad) tand y ' tand/y ¢' [5_d (rad) 6= tan‘l( )
0,29670597| 0,30573068 1,25| 0,24458455| 0,23987531 Yol
Parametrene for a beregne 0
Jordskjelv [k h kv tan 0 0 (rad) y y W y d Ya ky,
1] 0,03857143| 0,01157143] 0,07804596| 0,07788807 20 10 Do| = TR
2| 0,03857143] 0,01928571| 0,07865987| 0,07849824 20 10 20
3| 0,03857143] 0,01928571 0,07865987| 0,07849824 20 10 20
Parametrene for a finne K
v (rad) B (rad) ¢' d(rad) |56 d(rad) 0 (rad) Jordskjelv
1,57079633 0f 0,46356399( 0,23987531| 0,07788807 1
1,57079633 0[ 0,46356399( 0,23987531| 0,07849824 2
1,57079633 0[ 0,46356399( 0,23987531| 0,07849824 3
Deler av formel til K s
— e = = - sinf (Y + ¢, —6)
sin*(Y + @5 — 0) cos@sin®ysin (i — 6 — §,)|Kvadratrute |(1+kvadratrute)*2 K Jordskjelv Ky= d .
0,858484477 0,947056646| 0,25615759 1,577931896| 0,574471167 1 =" — )
: 2 2 : 2 . e sin(g); + 6;) sin -p—6
0,858909557 0,94682114| 0,25582397 1,577093847| 0,575204072 2 cosgsin*Psin (Y — 6 — 64) ll o / sin((%) = 96_ 5(1)(:;1‘: (wﬂ+ ﬁ))
0,858909557 0,94682114| 0,25582397 1,577093847 0,575204072 3 N
Parametre for a beregne E_d
y* kv H K EdO Jordskjelv 5
17] 0,01157143 12( 0,57447117| 695,016226 1 E;s= =y (A Fk,)K *H?+ Eys + Eya
17] 0,01928571 12 0,57520407| 690,471681 2 2
17] 0,01928571 12{ 0,57520407| 690,471681 3 7
Eyqg = E kp ywH’Z
EdO E ws E wd E tot H' Jordskjelv
695,016226 40 14,4| 749,416226 8 1
690,471681 40 14,4| 744,871681 8 2
690,471681 40 14,4| 744,871681 8 3

XXX



Vedlegg E — Handberegninger

sin(@); + 84)sin (¢}, — B — 6)

[Modell Leire GWL 5 m under overflate | . sin?(p + ¢, — 6)
= 2
v B © 0 3 N sin(g; + 64)sin (¢ — p —6)
Vinkel (rad) | 1,57079633 o]  0,5585053612 0,296705973 cosSem pomy — S~ b+ | =0-3)sn P+ P
Verdier for a beregne k_h s
- %
g r S v I a_gR ag o tand = Tk ky, = (I; a= g = Y104z
9,8 1 1,8 0,7 0,3 0,21] 0,02142857 ’ §
[k h 0,03857143)
Verdier for a beregne k_v
Jordskjelv |a_vg ag avgla g k h kv k, = F0,5k;, eller k, = ¥0,3k;,
1 0,09 0,21 0,428571429 0,038571429 0,011571429
2 0,13 0,21 0,619047619 0,038571429 0,019285714 “ug/ > 06 hvis andre tilfeller
3 0,184 0,21 0,876190476 0,038571429 0,019285714 . i
Parameterne for a beregne ¢'_d tang’
@' (rad) tang' y o' tang'y ¢' @'_d(rad) 9z = tan™ (——)
0,55850536]| 0,62486935 1,25 0,499895482 0,463563991 Yo
Parametrene for a finne 6_d i
d (rad) tand y o tand/y o' & d (rad) 8, = tan™? (—)
0,29670597| 0,30573068 1,25 0,244584545 0,239875306 Ye'
Parametrene for a beregne 0 k
Jordskjelv |k h kv tan 0 0 (rad) y y W tanf = _—ﬁ
1| 0,03857143 0,01157143 0,07804596|  0,077888073 20 10 ¥ e !
2| 0,03857143| 0,01928571 0,078659869 0,078498236 20 10
3] 0,03857143] 0,01928571 0,078659869 0,078498236 20 10
Parametrene for a finne K
v (rad) B (rad) ¢' d(rad) |6 d(rad) 0 (rad) Jordskjelv
1,57079633 0] 0,46356399 0,239875306 0,077888073 1
1,57079633 0] 0,46356399 0,239875306 0,078498236 2
1,57079633 0] 0,46356399 0,239875306 0,078498236 3
Deler av formel til K .3 .
sin*(Y + @) — 6) cos@sin?ysin (Y — 6 — §,) |Kvadratrute (l+kvadratrute)*2  |[K Jordskjelv K = sin"( +9; —0)
0,858484477 0,947056646 0,256157592 1,577931896| 0,57447117 1
0,858909557 094682114  0,255823971 1,577093847] 0,57520407 2 cosfsin®ysin (Y =6 = 8a) |1+ =5 ol 6 "5 5w + B)
0,858909557 0,94682114 0,255823971 1,577093847| 0,57520407 3
Parametre for a beregne E_d
y* kv H K EdO Jordskjelv
17{ 0,01157143 12 0,574471167 695,0162265 1 E . A 1F kK« H2+E E
17] 0,01928571 12 0,575204072] 6904716812 2| Ea= 57 (A Fk)K+H*+ Eys + Eva
17{ 0,01928571 12 0,575204072 690,4716812 3
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Vedlegg E — Handberegninger

|Modell Leire GWL 7 m under overflate sin? W+ (p:, -6)
Ky= 2
L i .. g i cos@sin®Psin (P — 6 — 6,)[1 + sinfyy +0,)8I0 (¢ — £ — 6)
Vinkel (rad) | 1,57079633 0] 0,55850536|? 0,296705973 g \ sin(y — 6 —§,;) sin (Y + B)
Verdier for a beregne k_h k, S i
g r S v I a gR ag o m"9=1;k kp = a- a=-2 Qg =Y Qgg
9,8 1 1,8 0,7 0,3 0,21| 0,021428571 i P
[k h 0,03857143]
Verdier for a beregne k_v
Jordskjelv [a_vg ag avglag |kh k v k, = F0,5k, eller k, = ¥0,3kj
1 0,09 0,21] 0,42857143| 0,03857143 0,011571429
2 0,13 0,21] 0,61904762| 0,03857143 0,019285714 ﬂ.-g/ 506 hvis andre tilfeller
3 0,184 0,21] 0,87619048| 0,03857143 0,019285714 M
Parameterne for a beregne ¢'_d tang'
o' (rad) tang' v o' tang'’y @' |¢' d (rad) ¢ = tan™ (——)
0,55850536| 0,62486935 1,25] 0,49989548| 0,46356399 ®
Parametrene for a finne §_d s
d (rad) tand y o' tand/y_¢' |8 _d (rad) Oy = tan‘1< )
0,29670597| 0,30573068 1,25] 0,24458455( 0,23987531 ¢
Parametrene for a beregne 0
Jordskjelv |k h k v tan 0 0 (rad) y y W y d 2 kn
1] 0,03857143| 0,01157143| 0,07804596| 0,07788807 20 10 20| tand = Y —vwlFky
2| 0,03857143| 0,01928571| 0,07865987| 0,07849824 20 10 20
3| 0,03857143| 0,01928571| 0,07865987| 0,07849824 20 10 20
Parametrene for a finne K
v (rad) B (rad) ¢' d(rad) |6 d (rad) 0 (rad) Jordskjelv
1,57079633 0] 0,46356399| 0,23987531| 0,07788807 |
1,57079633 0] 0,46356399| 0,23987531| 0,07849824 2
1,57079633 0] 0,46356399| 0,23987531| 0,07849824 3
Deler av formel til K .5 =
sin® (Y + @}, — 6) cosOsin® Psin (P — 6 — §,)|Kvadratrute |(1+kvadratrute)”2 K Jordskjelv Ky= sin"(Y + ¢, —06) B
0,858484477 0,947056646| 0,25615759 1,577931896| 0,574471167 1 i sin(@), + 8,)sin (¢}, — B — 6)
0,858909557 0,94682114| 0,25582397 1,577093847|  0,575204072 2 cosdsin‘ysin (h— 0 - 8|1+ |=mei— 5 5y sin( + )
0,858909557 0,94682114| 0,25582397 1,577093847 0,575204072 3 N

Parametre for a beregne E_d

i kv H K EdO Jordskjelv
17| 0,01157143 12] 0,57447117| 695,016226 1 E; = lyA(l Fk,)K » H2 + Eyg + Epg
17{ 0,01928571 12] 0,57520407| 690,471681 2 2
17{ 0,01928571 12| 0,57520407| 690,471681 3 7
Eyg = 1_2'khYWHIZ
EdO E ws E wd E tot H' Jordskjelv
695,016226 30 8,1| 733,116226 6 1
690,471681 30 8,1| 728,571681 6 2
690,471681 30 8,1| 728,571681 6 3
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Vedlegg E — Handberegninger

[Modell Leire

GWL 7 m unde;

r overflate

& sin? (Y + ¢ —8)
U S 2
\'; B [0) 0 ) ORI i sin(@; + 84)sin (¢, — p — 6)
Vinkel (rad) | 1,57079633 0] 0.558505361]7 0,296705973 Py~ 5= Il i \/ sin( — 6 — 8 sin (P + B)
Verdier for a beregne k_h
kh S Eg_
g r S v 1 a_gR ag « e T Ry &= W=
9.8 1 18 0,7 03 0,21] 0,02142857 ? §
|k h 0,03857143|
Verdier for a beregne k_v
Jordskjelv |a_vg ag avg/a g k h k v k, = F0,5k; eller k, = ¥0,3k,
1 0,09 0,21 0,428571429 0,038571429 0,011571429
2 0,13 0,21 0,619047619 0,038571429 0,019285714 arg/ > 0.6 hvis andre tilfeller
3 0,184 0,21 0,876190476 0,038571429 0,019285714 s
Parameterne for a beregne ¢'_d tang'
@' (rad) tang' y o tang'/y o' o' d (rad) ¢ = tan" (——)
0,55850536| 0,62486935 1.25 0,499895482 0,463563991 ?
Parametrene for a finne _d tand
d (rad) tand y ¢ tand/y @' 6 d(rad) 8, = tan™? (—)
0,29670597] 0,30573068 1,25 0,244584545 0,239875306 Ye'
Parametrene for a beregne 0 y i
Jordskjelv |k h k v tan 0 0 (rad) y y W tanf = _—ﬁ
1] 0,03857143] 0,01157143 0,07804596|  0,077888073 20 10 N =
2| 0,03857143] 0,01928571 0,078659869 0,078498236 20 10
3[ 0,03857143| 0,01928571 0,078659869 0,078498236 20 10
Parametrene for a finne K
v (rad) B (rad) o' d(rad) |6 d(rad) 0 (rad) Jordskjelv
1,57079633 0] 0,46356399 0,239875306 0,077888073 1
1,57079633 0] 0,46356399 0,239875306 0,078498236 2
1,57079633 0] 0,46356399 0,239875306 0,078498236 3
Deler av formel til K % -
sin® (Y + @), — 6) cosOsin®ysin (Y — O — §,) |[Kvadratrute (1+kvadratrute)"2  |[K Jordskjelv Ky= sin” (Y + 94 — 6) .
0,858484477 0,947056646 0,256157592 1,577931896| 0,57447117 1 !sin(q)' +8,)sin (¢ — B - 6) i
0,858909557 0,94682114]  0,255823971 1,577093847| 0,57520407 2 cosgsin*sin (Y — 6 — 8,) |1 + | Sy —0 — ) sin (9 + B)
0,858909557 0,94682114 0,255823971 1,577093847| 0,57520407 3
Parametre for a beregne E_d
y* k v H K E d Jordskjelv
17] 0,01157143 12 0,574471167 695,0162265 1 E 1 . LTI« H2+ E E
= — * y
17] 0,01928571 12| 0575204072 6904716812 2| Ea= 37" (1+k) + Ews + Ewa
17] 0,01928571 12 0,575204072 690,4716812 3

XXXVI



Vedlegg E — Handberegninger

IModell Leire GWL 14 m under overflate | - sin (i + ¢y — 8)
AT 2
% B [0) 0 3 e g sin(@) + 8;) sin (9 — B — 6)
Vinkel (rad) | 1,57079633 0|  0,558505361[? 0,206705973 S ‘s“)ll ¥ j sin(y — 6 —3,) sin (P + B)
Verdier for a beregne k_h ,
Ky S a
g r S gl a_gR ag a tanf = Ir ky = L) a=-"2 g = Y10gr
9.8 1 1,8 0.7 0,3 0,21| 0,02142857 " g
|k h 0,03857143)
Verdier for a beregne k_v
Jordskjelv |a vg ag avg/ag k h kv k, = F0,5k; eller k, = F0,3k,
1 0,09 0,21 0,428571429 0,038571429 0,011571429
2 0,13 0,21 0,619047619 0,038571429 0,019285714 avg/ > 06 hvis andre tilfeller
3 0,184 0,21 0,876190476|  0,038571429 0,019285714 . S
Parameterne for a beregne ¢'_d tang'
¢' (rad) tang' y Q' tang'/y o' ¢' d(rad) ¢y = tan~ (——)
0,55850536| 0,62486935 1,25  0,499895482 0,463563991 Yo
Parametrene for a finne §_d cand
 (rad) tand y o' tand/y o' 5 d (rad) 8y =tan™?! (—)
0,29670597| 0,30573068 1,25 0,244584545  0,239875306 Yo'
Parametrene for a beregne 0
Jordskjelv |k h kv tan 0 6 (rad) k
1] 0,03857143| 0,01157143 0,03902298 0,03900319 tanf = l-T—hl\
2| 0,03857143| 0,01928571 0,039329934 0,039309674 E
3| 0,03857143| 0,01928571 0,039329934 0,039309674
Parametrene for a finne K
v (rad) B (rad) ¢' d(rad) |0 d(rad) 0 (rad) Jordskjelv
1,57079633 0] 0,46356399  0,239875306 0,03900319 1
1,57079633 0] 0,46356399  0,239875306|  0,039309674 2
1,57079633 0] 0,46356399  0,239875306|  0,039309674 3
Deler av formel til K o ;
sinf(Y + @) —0) cos@sin®yYsin (Y — 6 — §,) |Kvadratrute (I+kvadratrute)*2  |[K Jordskjelv Ky= sin" (Y + 92 —0) -
0,830321408 0,960633623 0,277156546 1,631128844| 0,52990764 1 : ' a ' i
2 > ) > > - sin + §,;) sin -p-6
0830551423 0.960537741]  0,276992948 1,63071099] 0,53024318 2 cos@sin®ysin (Y — 6 — 84) |1 + j sh(:fj, - % )(gg (,I,B - B))
0,830551423 0,960537741 0,276992948 1,63071099( 0,53024318 3
Parametre for a beregne E_d
y* k v H K E d Jordskjelv
17 0,01157143 12 0,529907644 641.1016473 1 E 1 ‘A Fk)K*H2+E c
- - * :
17] 0,01928571 12| 0,530243185]  636,5008891 7| Ha= STy + Ews + Ewa
17] 0,01928571 12 0,530243185 636,5008891 3

XXXVII



Vedlegg E — Handberegninger

Leire GWL 14 m under overflate
W _vegg W_1AE El
- — — W A . -
H_vegg (m) (ylagj‘:;‘_,g (KN/m a—m‘l':t—:"" Hoemax bunn| AW | ki | RAE| 6N acll;ﬁfz) (kﬁ/ﬁ (KN/m~2 8—(111':’)‘“ 6—(211':‘)“" 6—(:;“
lengde) lengde) per m)
13 20 0,573 1,091 3,572 0,305 0,039 0,301 0,007 23,874 155,181 134000 0,000 0,170 0,170
13 20 0,573 3,221 3,603 0.894 0,039 0,383 0,020 89,119 579,274 134000 0,001 0,633 0,634
13 20 0,573 5,152 3,693 1,395 0,039| 0,383 0,031 139,072 903,971 134000 0,001 0,988 0,989
Input Parameters Calculations

1.RW height (H)

2.RW thickness (t,)

3.RW Young's Modulus (E)
4 Moment of Inertia (/)
5.Unit weight of backfill (yg,cknin) 2.
6.Weight of the RW (Wyyan)
7 .Backfill friction angle (¢)
8.RW backfill interface angle (8)
9.Horizontal seismic coefficient (k,,)
10. Amplification factor (AF,,)

1.

Find body force at unit height of RW (W1,;)
Wl,e = AFyknWian

MO dynamic pressure coefficient (K,g)
Cos® (¢ — 08— )

Kag = —

¢ Jsm(& + §) sin(®— f— ¥)

cos PCos?B cos(S + 0 + §) cos(8 + 0 + ) cos(f— 0)

Dynamic soil pressure at RW base (Pyg)

Pag = AFy KagYBacksinHwan

Use P,¢ as triangular load per unit width of RW (W2,g)

Find maximum displacement due to RW inertia force (81, )

W1pgH?
- (2

Find maximum displacement due to dynamic soil pressure (§2,,,.)

W2,eH?
O2max = ( 30E]

Find maximum elastic displacement of base restrained RW:
Omax = 01lmax + 02max
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Vedlegg E — Handberegninger

Modell

Leire

GWL

14 m under overflate

o(rad)

0O(rad)

o(rad)

B(rad)

y(rad)

K _AE

Jordskjelv

k h

kv

L4

0,55850536

(=]

0.29670597

(=

0.03900319

0.30063462

0.03857143

0.01157143

0.03902298

0.03930967

0.38341669

0.03857143

0.01928571

0,03932993

0.03930967

0.38341669

W | b | =

0.03857143

0.01928571

0,03932993

Deler av formel til K AE

dell

del2

del3

del4

0.75353933

094345885

0.62994139

2.65670894

0.75380344

0.94334659

0.44363669

2,0840869

0,75380344

094334659

0.44363669

2,0840869

K AE

y leire

H vegg

kv

P AE

Jordskjelv

0.30063462

(=}

13

0.01157143

502,193379

0,38341669

13

0,01928571

635,477556

0.38341669

(SRS R ES]
=1 k=]

13

0.01928571

635,477556

L Ll s

P,—\[ = ;KAE.{H:'l'k\' (11.15)

where the dynamic active earth pressure coefficient, Kz, is given by

cos* (-0 -y)

Kye = (11.16)

-2

[sin(® +0)sin(¢ - B— ) 0

cosy coszecos(8+6+wl[l + |

Ncos(d+ 0+ yjcos(P-0)J

where ¢ — B2y, y=",, and y = tan”'[k,/(1 - k).

5 a
Fra EC8 Del. 5: kn = a— a = ng- a, = ¥; G4z
Avg /a. > 0.6 F
ag » kv - +0.5kh
i andre tillfeller: ky = ¥0.3kp
S 1.8
r 1
y I 0,7
a gR 03
ag 0,21
a 0,02142857
g 9.8
jordskjelv  a vg avglag kh kv
1 0,087 0.41428571 0,0385714 0,01157143
2 0,13 0.61904762 0,0385714 0,01928571
3 0,184 0.87619048 0,0385714 0,01928571
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Vedlegg F — Sheet pile wall PZ 40

| Momentkapasitet til sheet pile wall PZ 40 |

Bestemmer tverrsnitts klasse
EC 3 Tabell 5.2

G t W c/t 72e 83¢ 124¢
¢ (mm) 409 26,8902 58,32 67,23 100,44
t (mm) 15,21 12,67| 32,281
f y (N/mm”2, 355 dvs 1klasse
€ 0,81
6.2.5(2)EC3 eq6.13
Wor = fy NA.6.1(1)2B Yoo = 1.05

M ra = Mp1pa = Sl M Mo

Yumo
W_pl 3866,7 cm”3/m 3866700 mm"3

M c.Rd 1307312857 130731 kNm/m

THICKNESS WEIGHT COATING.

Width Height Flange Web Sectional Wall Elastic Plastic  of Inertia Both Wall

(W) M) (g () Area ﬁ. Area Sides Surfece

in in in in in*/ft Ib/ft Ib/ft? in*/ft in*/ft in*/ft  ft¥ftofsingle  fra/ft?

SECTION mm mm mm mm cmi/m kg/m kg/m'  om¥m  cm¥m  cmtm mi/m mi/m?
w2 3w 2 9 2 5 % w ¥ &
Pz 27 18.00 120 794 405 270 302 36.49 184.20 448 149
157 305 a1 603 1718 19619 25200 137 49

pz3s 2264 149 1029 660 350 485 5717 36122 537 142
57 378 2178 982 09 2608 3073.5 49300 164 42

19.69 161 nz7z 65.6 400 607 7192 490.85 537 1.64
PZ40 500 2491 = 1053 3263 3647 67000 Tot a1




Vedlegg G — Deformasjoner ved Elastoplastisk ankor

Output Version 2023.1.0.136

Maximum value = -0,8627*10-3 m (Element 8 at Node 14398)

Minimum value = -0,1489 m (Element 1 at Node 12628)

-2800 2400 2000  -1600  -1200  -800 4,00 0,00 4,00 8,00 1200 1600 2000 2400 2800 32,00 [m]
AT RETS FETSETTE NETE NPT P N PETE R N PP ST RIS PRTTTTTE NS FETE FETU TS PR PR PETE P FRTR T FETT PR PR
1200 3 M o6
8,00 5
E 05
4,00 5
= 04
0,00 -
4,D£ 03
I
E 02
12,00 -
i +
3 01
16,00
20,00 -
i 0
Total displ ts u, (scaled up 50,0 times) (Time 15,00 s)
Maximum value = -4,195%10-3 m (Element 8 at Node 14397)
Minimum value = -0,2725 m (Element 1 at Node 12628)
= .
F+—1 PLAXIS 2D
e
Output Version 2023.1.0.136
-2800 2400 2000  -1600  -1200  -800 4,00 0,00 4,00 8,00 1200 1600 2000 2400 2800 32,00 [m]
AT RETS FETSETTE NETE NPT P N PETE R N PP ST RIS PRTTTTTE NS FETE FETU TS PR PR PETE P FRTR T FETT PR PR
2o ) 06
800 |
E 05
4,00 5
= 04
0,00
0 -
B e —
‘wﬁ \\,‘ 03
= —
: =
= =
02
+
01
20,00 -
i 0
Total displ ts u, (scaled up 50,0 times) (Time 15,00 s)




Vedlegg G — Deformasjoner ved Elastoplastisk ankor

Output Version 2023.1.0.136

Total displacements u, (scaled up 20,0 times) (Time 15,00 s)
Maximum value = 0,02058 m (Element 92 at Node 24890)

Minimum value = -0,2616 m (Element 137 at Node 13382)

"o PLAXIS 2D

-100,00 -80,00 -60,00 -40,00 -20,00 0,00 20,00 40,00 60,00 80,00 100,00 [m
ETE FEETE T PR R SR T PR PR RS SRS FERTE PR SRR PR RS FRE R N R EE TS PR PR RN SR e
20,0E 3
1 4,5
0,00 4
E 35
00 ] 3
- EKL
- =
- = 25
-40,00 _| A
—] 2
— 15
60,00 | x
- 1
= 0,5
-80,00 ]
3 0
Deformed mesh |u| (scaled up 20,0 times) (Time 15,00 s)
Maximum value = 0,3531 m (Element 137 at Node 13396)
= .
F+—1 PLAXIS 2D
L
Output Version 2023.1.0.136
-100,00 -80,00 60,00 -40,00 -20,00 0,00 20,00 40,00 60,00 80,00 100,00 [*10-3 m]
T ERETE FEERE FETTE FETEE FEEEE FETT SRTEY FETTE FETTE FERTE SRETE SRETE FETEE SRS SRR FETEE SRR R Swey FRre i 40,00
20,00
20,00
0,00
-20,00
-40,00
0,00
-60,00
-80,00
-20,00 -100,00
-120,00
-140,00
-40,00
-160,00
-180,00
-200,00
-60,00
-220,00
-240,00
80,00 -260,00
-280,00




Vedlegg G — Deformasjoner ved Elastoplastisk ankor

Output Version 2023.1.0.136

EREFREE FETE FEWE FENEFERE FERY STRY FURY FUNE FENE FRWE FRNS FRNE RN FUNE FRRE FERY SRR FNRE FURY FRRE FRVERRNE FRNS FRRY PN RE AEE ANRY PR SRR AR

—; L
-e,og i
-1 z,ué
-1 a,uE
-2n,n£
24,00 _;

Total displacements |u| (scaled up 50,0 times) (Time 15,00 s)
Maximum value = 0,3105 m (Element 1 at Node 12628)

05

04

PLAXIS 2D

e ]

i

03

-100,00 -80,00 60,00 -40,00 20,00 0,00 20,00 40,00 60,00 80,00 100,00 [*103 m)
I R FEERE PR FETEE FREEE FETTE SRTEY FETTE FETTE FERTE SRETE SRETE FRTTS SR SRR FETEE SRR R Suey FRrw o 40,00
E 20,00

20,00 —
= 0,00
—: -20,00
0,00 7 40,00
E -60,00
=) —— -80,00

20,00 -
— —— -100,00
i — -120,00

4
-40,00 —— -140,00
E ——— -160,00
= 180,00

60,00 7
- -200,00
= 220,00
80,00 240,00
E -260,00

Total displacements u, (scaled up 20,0 times) (Time 15,00 s)
Maximum value = 0,02558 m (Element 1853 at Node 13078)
Minimum value = -0,2429 m (Element 137 at Node 13396)
N " :
o1 PLAXIS 2D
gt
Output Version 2023.1.0.136
2400 2000  -1600  -1200 8,00 4,00 0,00 4,00 8,00 1200 1600 2000 2400 2800 32,00 [m




Vedlegg H — «Dry excavation»

Output Version 2023.1.0.136

Total displacements |u| (scaled up 50,0 times) (Time 15,00 s)
Maximum value = 0,07474 m (Element 67 at Node 8423)

S
=

PLAXIS 2D

-100,00 -80,00 -60,00 -40,00 -20,00 0,00 20,00 40,00 60,00 80,00 100,00 [m
A IR R PSS FEEEE PR FET ST FEE PR REr S S N ST P R RN ST R e i
20,00 100
. %0
D,uﬁ 80
3 i
200 3 / @
= B
- Jt 50
] =
-40,00 ] v
—] 40
- 30
60,00 7] x
= 20
= 10
-80,00 ]
3 0
Deformed mesh |u| (at true scale) (Time 15,00 s)
Maximum value = 0,1396 m (Element 137 at Node 13396)
=
: s 5
"o PLAXIS 2D
L
Output Version 2023.1.0.136
-100,00 -80,00 -60,00 -40,00 -20,00 0,00 20,00 40,00 60,00 80,00 100,00 120,00 [*103 m]
N EEET FTEEE PN FEETE FEREE FEN TS FRSNE NET R PR PRl SRATY FETTE SRS REETE FET T SRR FEEEY FENT PR TS FTTE PN PR S | 76,00
E 72,00
40,00
e 68,00
E 64,00
2000 60,00
B 56,00
3 ——1 5200
0,00 —— 4800
3 —— 44,00
= 1 4000
-20,00
il —— 36,00
3 —— 3200
7 —— 2800
40,00 ]
— 24,00
_: 20,00
-60,00 E 16,00
= 12,00
E 8,00
-80,00 4,00
E 0,00




Vedlegg H — «Dry excavation»

Output Version 2023.1.0.136

-100,00 -80,00 60,00 -40,00 -20,00 0,00 20,00 40,00 60,00 80,00 100,00 120,00 [#103 m]

IRERRENE FEUEE FRERY FRETE PRETY SRR FRETY FRURE FRTT SRR FNTTY SRUT FRRE SRS FENRY FERTY FRARE FEEEE PENRE FEERY FRETY FENRS FWERY Fewwy 8,00

4,00
0,00
-4,00

-8,00

12,00

-16,00

0,00 -20,00
3 L
- o —— -24,00
= 1 -28,00
-20,00

—— -3200

—— -36,00

BN -40,00

4
L

44,00

-48,00

-60,00 -52,00

-56,00
-60,00
-64,00

68,00

Total displ. ts u, (scaled up 50,0 times) (Time 15,00 s)
Maximum value = 5,721*10-3 m (Element 65 at Node 19920)

Minimum value = -0,06642 m (Element 67 at Node 8423)

=21 pLAXIS 2D

-
gt

Output Version 2023.1.0.136

-120,00 -100,00 -80,00 60,00 40,00 20,00 0,00 20,00 40,00 60,00 80,00 100,00 120,00 [*103 m]
24,00
= 20,00
40,00 7
= 16,00
= 12,00
20,00
8,00
4,00
= AN NZZNS] 0,00
= T A AT YA AATAT VAT s )|
-1 ;'A‘AVA'A"A'JA"A'AVAVAVAY v.'.v‘ ER R
4 raves
= S AV A VA AV A AVAVAY ATAT AV AVAVATS ST ATE OO
= AN ININNE) Ay, 1 40
9 = 5 - —
20,00 = A A A S AT :’e“'v‘ KLk
=] A R I KN KKK IH A
SANAIAK Vmuvmv,#.-.w.vmv VATATATAYATATATATAVAVAYA?AS KRR -8,00
= v uv.mmv.v.v. A A A AT AT A A AR EYAVAYATAVAVAVAVAVATATA by S by
O OO0OCO00000O00 TTATA AT T ATAV AV TV A TATAVAS T

VA
X X X R OO O OO OOOOROOOROOCOCOX OO

60,00

]

2

plinn
8

ul
£

Total displ. ts u, (scaled up 100 times) (Time 15,00 s)
Maximum value = 0,02142 m (Element 1041 at Node 7610)
Minimum value = -0,03433 m (Element 915 at Node 8261)

E« PLAXIS 20)




Vedlegg H — «Dry excavation»

Output Version 2023.1.0.136

-100,00 -80,00 -60,00 -40,00 -20,00 0,00 20,00 40,00 60,00 80,00 100,00 120,00

80,00

Total displacements |u| (scaled up 20,0 times) (Time 15,00 s)
Maximum value = 0,3359 m (Element 67 at Node 8423)

Output Version 2023.1.0.136

[*10-3 m]
340,00

320,00
300,00
280,00
260,00
240,00
220,00
200,00
180,00
160,00

140,00

120,00
100,00
80,00
60,00
40,00
20,00

0,00

-100,00 -80,00 -60,00 -40,00 -20,00 0,00 20,00 40,00 60,00 80,00

IR FEET FETTE FEUTE FETTE FERTY SETE FETTE FETNE FETTE FRETE FRTTE SRR FETN FETE FRTNE FESTE FTETE SUNTH FTNE FETNE FETTE FRSTE FRETE STw

100,00 120,00

A

-40,00

Total displacements u, (scaled up 20,0 times) (Time 15,00 s)
Maximum value = 0,06091 m (Element 65 at Node 19920)
Minimum value = -0,2792 m (Element 152 at Node 9049)

[*10-3 m]
80,00

60,00
40,00
20,00
0,00
-20,00
40,00
60,00
-80,00
-100,00
-120,00
-140,00
-160,00

-180,00

_HEEN

-200,00
-220,00
-240,00
-260,00

-280,00

PLAXIS 2D

-

Qe




Vedlegg H — «Dry excavation»

Output Version 2023.1.0.136

-120,00 -100,00 -80,00 -60,00 -40,00 -20,00 0,00 20,00 40,00 60,00 80,00 100,00 120,00 [*10-3 m]
100,00
80,00
60,00
40,00
20,00
0,00
A VTV T A 2 AV VA A7 A SN VA RN A A TASI AN 1 000
WESEeeees : i 4000

CEEL S s S 2 LR
S GRS — 000

ISR TS o

-120,00

-140,00

-160,00

-180,00

-200,00

Total displ. ts u, (scal d up 20,0 times) (Time 15,00 s)

Maximum value = 0,08393 m (Element 1041 at Node 7608)

Minimum value = -0,1875 m (Element 67 at Node 8413)

Output Version 2023.1.0.136

-100,00 -80,00 -60,00 -40,00 -20,00 0,00 20,00 40,00 80,00 100,00 120,00 [*10-3 m]

N ERET FNEY PR PR T FRRE PENTY PR FEEY PR FRRTY FRNE ST PR N T AR PR N PR PR PN ETEE PR AR S| 18,00

17,00
16,00
15,00
14,00
13,00
—— 1200

—— 11,00

—— 10,00

-20,00 A — 900

1 800

—— 700

6,00
5,00

4,00

-60,00

3,00

2,00

1,00

g
E

0,00

Total displacements |u| (scaled up 500 times) (Time 40,00 s)
Maximum value = 0,01739 m (Element 67 at Node 8423)




Vedlegg H — «Dry excavation»

Output Version 2023.1.0.136

-100,00 -80,00 60,00 ~40,00 -20,00 0,00 20,00 40,00 60,00 80,00 100,00 120,00

P R FETTE FETTE FETTE FRRTY SETE FETTY FENNE FETTE FRSTE FRTTE SRR FETN FETE FRTNE FESTE FTETE SUNTE SRR FETNE FETTE FRETE ST Srw i

il

g

20,00

¢

60,00

-80,00

IIHl

Total displ. ts u, (scaled up 500 times) (Time 40,00 s)
Maximum value = -7,784*10-3 m (Element 65 at Node 19920)

Minimum value = -0,01675 m (Element 67 at Node 8423)

Output Version 2023.1.0.136

[*103 m]

-7,50
-8,00

-8,50
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-11,00
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17,00

-120,00 -100,00 -80,00 60,00 40,00 -20,00 0,00 20,00 40,00 60,00 80,00 100,00 120,00

g
38
m

3

|||||||||r|

= T A ATAYAYATAY

= S OOOCOOCOCE AN AR

3 ¥ X OACOOOCGA A X
-20,00 A4S wy AT
,:} o K Iﬁff"'#'@'%"' AN X v qt‘i:‘

5 e oS AN AIRNAVA A S TAT LT VAT ATATATS st
= D T ATATAYATATS A AT AV AV AV A TATATATATA VA AV V7 T T Y AT AT AT AT AR AR A A AV AAY s ATANATAVATAVAYAVAVAVAVAT R 2 0 S0
= R R R R R R N STy
=) FAVAVATATAVAVAVAVAVAVAVAY ATAVAVAVAVAVAVAFAVAVAYAVAVAVAVAVAVAVAYAVAVAVAVAVATAVAYAVAYAVAYAVAT AVAVAVAVAVAVAVAVAVAVAVAVAVAYAVAVAYAVAVAVAVAVATAVAVAVAVAVAVAY YAV
R OO OO OO OO OCOOOOOOOOO0OCOEOCOOCOOOOOO DO

60,00

plinn

g
E

Total displ. ts u, (scaled up 500 times) (Time 40,00 s)
Maximum value = 2,987*10-3 m (Element 1041 at Node 7610)
Minimum value = -4,669*10-3 m (Element 284 at Node 8123)

-
= |

[*103 m]

3,20
2,80
2,40
2,00
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1,20
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0,40
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-0,40
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-1,20
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2,80
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-4,00
-4,40

-4,80

D1 pLAXIS 2D




Vedlegg H — «Dry excavation»

Output Version 2023.1.0.136

40,00 -32,00 -24,00 -16,00 -8,00 0,00 8,00 16,00 24,00 32,00 40,00 48,00 [k mym]
ol bty bty bt b b by e e b e b b b b b b b ey 1
— 900
8,00 7 I
Z 800
000 I 700
] = 500
1 500
16,00 I 400
. 300
24,00 I
E 200
’32'(’& 100
E I :
Bending moments M (scaled up 0,0500 times) (Time 15,00 s)
Maximum value = 154,5 kN m/m (Element 4 at Node 7863)
Minimum value = -96,57 kN m/m (Element 5 at Node 7844)

Output Version 2023.1.0.136

40,00 -32,00 -24,00 -16,00 -8,00 0,00 8,00 16,00 24,00 32,00 40,00 48,00 fwm]
el b b b b b b b b b b b b b b b b b b b b by
- 900
8,00 I
Z 800
0,00 "] 700
] = I
- 600
8,00 —-— —+
] pa—
] - ™~ 500
E 2
16,00 400
- 300
24,00 I
. 200
32,00 Ilm
4 0

Shear forces Q (scaled up 0,0500 times) (Time 15,00 s)
Maximum value = 153,8 kN/m (Element 3 at Node 7863)
Minimum value = -165,7 kN/m (Element 4 at Node 7863)




Vedlegg H — «Dry excavation»

Output Version 2023.1.0.136

40,00 -32,00 -24,00 -16,00 -8,00 0,00 8,00 16,00 24,00 32,00 40,00 48,00 [k mym]
ol bty bty bt b b by e e b e b b b b b b b ey 1
- 900
8,00 7 I
Z 800
000 ] I 700
- 600
1 500
16,00 I 400
. 300
24,00 I
E 200
32,00 I 100
B 0
Bending moments M (scaled up 0,0500 times) (Time 15,00 s)
Maximum value = 163,3 kN m/m (Element 4 at Node 7863)
Minimum value = -171,8 kN m/m (Element 5 at Node 7618)
—j‘ PLAXIS 2D
e
Output Version 2023.1.0.136
40,00 -32,00 -24,00 -16,00 -8,00 0,00 8,00 16,00 24,00 32,00 40,00 48,00 [y/m]
ol bty bty bt b b by e e b e b b b b b b b ey 1
- 900
8,00 7 I
Z 800
n,oﬁ 700
] &= I
- i
] = 600
Eﬂi e [ +
. P —
J | \ 500
16,00 — I 400
. 300
24,00 I
E 200
32,00 I 100
B 0

Shear forces Q (scaled up 0,0500 times) (Time 15,00 s)
Maximum value = 95,66 kN/m (Element 3 at Node 7863)
Minimum value = -171,4 kN/m (Element 4 at Node 7863)
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Vedlegg H — «Dry excavation»

Output Version 2023.1.0.136

40,00 -32,00 -24,00 -16,00 -8,00 0,00 8,00 16,00 24,00 32,00 40,00 48,00 [k mym]
ol bty bty bt b b by e e b e b b b b b b b ey 1
- 900
8,00 7 I
Z 800
n,oﬁ I 700
- 600
1 500
16,00 I 400
. 300
24,00 I
E 200
32,00 I 100
B 0
Bending moments M (scaled up 0,0500 times) (Time 40,00 s)
Maximum value = 138,3 kN m/m (Element 3 at Node 7863)
Minimum value = -71,44 kN m/m (Element 5 at Node 7844)
—j‘ PLAXIS 2
e
Output Version 2023.1.0.136
40,00 -32,00 -24,00 -16,00 -8,00 0,00 8,00 16,00 24,00 32,00 40,00 48,00 [y/m]
ol bty bty bt b b by e e b e b b b b b b b ey 1
- 900
8,00 7 I
Z 800
0,00 ] 700
. . I
— "TLK___ 600
Eni ——] e
] = ™~ 300
= > I
—1a,u§ 4 400
. 300
24,00 I
E 200
32,00 I 100
B 0

Shear forces Q (scaled up 0,0500 times) (Time 40,00 s)
Maximum value = 163,2 kN/m (Element 3 at Node 7863)
Minimum value = -168,8 kN/m (Element 4 at Node 7863)




Vedlegg H — «Dry excavation»

AVAVAVAVAVAVAVAVAVAVAVAVAV AV.W U2 WA

acaraTATATATS

X
Deformed mesh |u| (at true scale)
Maximum value = 7,711%10 -3 m (Element 975 at Node 5568)
yavavATATATATATAT
7
AAAAARNARNEAARRARANRANAR NI X X X VATATAVAYAYAVAV L VAYAVAVAVAVAVAYN
X

Deformed mesh |u| (at true scale) (Time 40,00 s)
Maximum value = 0,01739 m (Element 67 at Node 8423)
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Deformed mesh |u| (at true scale) (Time 15,00 s)
= Maximum value = 0,3353 m (Element 67 at Node 8423)



Vedlegg H — «Dry excavation»

Soil - HS small - Loam

Rayleigh a 0,000
Rayleigh B 0,000
€1 % 0,000
Ez Y% 0,000
fy Hz 0, 1000
5 Hz 1,000




Vedlegg H — «Dry excavation»

Soil - HS small - Loam

S o

General Mechanical Groundwater Thermal Interfaces Initial

Property Unit Value
Stiffness
Esp™ khjm?
E oo™ kN/m? 8000
Ey™ kN/m? 36,00E3
Vir 0,2000
Alternatives
Use alternatives ]
i 0,5000
Stress-dependency
power (m) 0,8000
P oot kN/m?2 100,0
Small-strain
Gy ™ kN/m? 160,063
Yo7 0,3000E-3
Strength
Shear
€ et ki jm?2 5,000
' (phi) o 29,00
w (psi) ° 0,000
Depth-dependency
Cine kNfm?jm 0,000




Vedlegg H — «Dry excavation»

30il - HS small - Loam

I o

seneral Mechanical Groundwater Thermal Interfaces Initial

Property Unit Value
C et kiN/fm? 5,000
@' (oh) ° 29,00
w (psi) ® 0,000
Depth-dependency
Cine kN/m2fm 0,000
Y ref m 0,000
Dilatancy cut-off
Dilatancy cut-off O
Tension
Tension cut-off
Tensile strength kiN/fm? 0,000
Miscellaneous
Use defaults |
Ko™ 0,5200
R¢ 0,9000
Excess pore pressure calculz
Determination v-undrained definition -
v, definition method Direct -

Vy,equivalent (ML) 0,4950




Vedlegg H — «Dry excavation»

Soil - HS small - Loam

S

General Mechanical Groundwater Thermal Interfaces Initial Soil
Property Unit Value W ' ;
Model [m] : :
————————————n 6,1 : ;
Chsscaton tpe EN— R
SWCC fitting method Van Genuchten - 46 T _i_
| 1
P ~ ot - i i
Soil dass (USDA) silt - 3,1 -i- s
Soil i H
1,5 s -
<2pm % 6,000 ' H
2pm - 50 pm % 87,00 0.0 : : : .
— - 0.0001 0.001 0.01 0.1 1
kg [1
Flow parameters
w
Permeabilities [m] H H H
Use defaults O 75 T R R MU
k, m/day 0,5996
kv m/day 0,5996 1 i
Void ratio dependency O - H H H H H
Porosity -1,5 ....._._:._._._.i.......:... R S I
Nt 0,3333 :
0,0 —
Unsaturated zone 0.0 o2
Wunsar = 10,00E3

Soil - HS small - Loam
4 B
General Mechanical Groundwater Thermal Interfaces [nitial
Property Unit Value
Stiffness

Sffessdetemnaton IR -
Strength

Strength determination Manual -
Rinter 0,6500
Consider gap dosure
Real interface thickness
Groundwater
Cross permeability Impermeable -
Drainage conductivity, dk m3fday/m 0,000
Thermal

R thermal m2 K/kw 0,000



Vedlegg H — «Dry excavation»

| Soil - HS small - Loam

4 B

General Mechanical Groundwater Thermal Interfaces [nital
Property Unit Value

KO settings

Ky deteminton o 8

POP kNfm? 0,000
OCR 1,000




Vedlegg H — «Dry excavation»

-
Soil - HS small - Sand

~soeag

General Mechanical Groundwater Thermal Interfaces Initial

Property Unit Value




Vedlegg H — «Dry excavation»

Soil - HS small - Sand

J i o

General Mechanical Groundwater Thermal
Property Unit
Stiffness
Egp kN/m2
Eoes ™ knfm?2
Ey ref kN/m2
Vor
Alternatives
Use alternatives
Binit
Stress-dependency
power (m)
P ref kN/m2
Small-strain
Gy ref kN/m2
Yo7
Strength
Shear
C ref kN/m2
@' (phi) ¢
w (psi) °
Depth-dependency
¢ Kh/mm

Interfaces Initial

Value

30,003
90,00E3

0,2000

0,5000

100,0

260,0E3

0,2000E-3

4,000
34,00

4,000

0,000




Vedlegg H — «Dry excavation»

Soil - HS small - Sand

J i o

General Mechanical Groundwater Thermal Interfaces Initial

Property Unit Value
o ki fm2 4,000
@' (phi) ° 34,00
w (psi) ° 4,000
Depth-dependency
Cone kN/m2/m 0,000
Yoot m 0,000
Dilatancy cut-off
Dilatancy cut-off |
Tension
Tension cut-off
Tensile strength ki fm? 0,000
Miscellaneous
Use defaults O
Ko™ 0,4400
- 0,9000
Excess pore pressure calculz
Determination v-undrained definition -
v, definition method Direct -

vy equivalent (1) 0,4950




Vedlegg H — «Dry excavation»

Soil - HS small - Sand

S B

General Mechanical Groundwater Thermal

Property
Model
Classification type
SWCC fitting method
Soil dass (USDA)
Soil
< 2pm
2 pm - 50 pm
Flow parameters
Permeabilities
Use defaults
k

x

ky

Void ratio dependency

Unit

Interfaces

value

Initial

T |

Van Genuchten

m/day
mjday

Sand

-

4,000

4,000

7,128
7,128

0,3333

10,00E3

Sail

v
[m]
2,1

-1,6

Graphs

OK

Cancel




Vedlegg H — «Dry excavation»

Soil - HS small - Sand
General Mechanical Groundwater Thermal Interfaces Initial
Property Unit Value

Cross permeability Impermeable -
Drainage conductivity, dk  m?2/day/m 0,000

R thermal m2 KW 0,000



Vedlegg H — «Dry excavation»

Soil - HS small - Sand

I E

General Mechanical Groundwater Thermal Interfaces Initial
Property Unit Value

KO settings

o deteminaton CEETEE

POP kN/m? 0,000
OCR 1,000



Vedlegg H — «Dry excavation»

Soil - HS small - 5ilt

General Mechanical Groundwater Thermal Interfaces Initial

Property Unit Value
Identification il
Soil model HS small -
Drainage type Drained -
Colour
Comments
= kiN/m? 16,00
Vsat kN/m? 20,00
Cinit 0,5000
e 0,3333
Input method SDOF equivalent -
Rayleigh a 0,000
Rayleigh B 0,000
€1 % 0,000
& % 0,000
fy Hz 0,1000
fy Hz 1,000




Vedlegg H — «Dry excavation»

Soil - HS small - Silt
J B
General Mechanical Groundwater Thermal Interfaces Initial
Property Unit Value
Stiffness
Egp™ IiN/m3 20,0063
Eoud™ kN/m?2 20,0063
Ey™ kN/m?2 60,00E3
Vur 0,2000
Alternatives
Use alternatives |
Sinit 0,5000
Stress-dependency
power (m) 0,5000
Pref kiN/m2 100,0
Small-strain
Go ™ IN/m? 170,063
Yo7 2,000E-3
Strength
Shear
C o kN/m?2 1,000
@' (phi) . 30,00
v (ps)) - 0,000
Depth-dependency
Cic kN/m2/m 30,00




Vedlegg H — «Dry excavation»

Soil - HS small - Silt

JB O

General Mechanical Groundwater Thermal Interfaces Initial

Property Unit Value
C ref kN/m? 1,000
@' (phi) s 30,00
w (psi) @ 0,000
Depth-dependency
Cinc kN /m2/m 30,00
Yeaf m 0,000
Dilatancy cut-off
Dilatancy cut-off il
Tension
Tension cut-off
Tensile strength ki fm? 0,000
Miscellaneous
Use defaults |
Ko™ 0,5000
R¢ 0,3000
Excess pore pressure calculz
Determination v-undrained definition v
v, definition method Direct -

vy ecuivatent (M) 0,4950




Vedlegg H — «Dry excavation»

Soil - HS small - Silt

J o

General Mechanical Groundwater Thermal Interfaces Initial

Property
Model
Classification type
SWCC fitting method
Soil dass (USDA)
Soil
<2pm
2 pm - 50 pm
Flow parameters
Permeabilities
Use defaults
k

x

ky

Void ratio dependency

Porosity
Minit

Unsaturated zone

Wonsar

Unit

%

m/day

m/day

Soil - HS small - Silt

J B O

General Mechanical Groundwater Thermal Interfaces [nitial
Property Unit Value
Stiffness
Stiffness determination | v
Strength
Strength determination Rigid -
Consider gap dosure
Real interface thickness
Groundwater
Cross permeability Impermeable -
Drainage conductivity, dk m2/day/m 0,000
Thermal
R ihermal m2 Kkw 0,000

Value

v
Van Genuchten v
Loam -

20,00
40,00

0,2497
0,2497

0,3333

10,00E3

0,0
v
[m]

-2,1

0,5

0,0

Graphs

0.01 0.1 1
kg 11

+ +
0.0001 0.001




Vedlegg H — «Dry excavation»

Soil - HS small - Silt

S d

General Mechanical Groundwater Thermal Interfaces Initial

Property Unit
KO settings
K determination
Overconsolidation
POP kN/m?2
OCR

Plate - diaphgragm wall

General Mechanical Thermal
Property Unit
Material set
Identification
Material type
Colour

Comments

Unit weights

w kN fm
Rayleigh damping

Input method

Rayleigh a

Rayleigh p
Advanced

Prevent punching

Value

Dunos 8

25,00
1,000
Value
diaphgragm wall
Elastic v
. RGB 0, 0, 255
8,300
Direct -
0,2323
8,000E-3

Qo



Vedlegg H — «Dry excavation»

Plate - diaphgragm wall

General Mechanical Thermal

Property Unit
Properties
Isotropic
Stiffness
EA, kiN/m
EL kN m2fm
v (nu)

Value

120,0E3

0,1500

aa



Vedlegg H — «Dry excavation»

Embedded beam - grout bady

General Mechanical
Property Unit
Material set
Identification
Material type
Colour

Comments

Unit weights

¥ kN/m?*
Rayleigh damping

Input method

Hz

f2 Hz

Value
grout body

Elastic

. RGE 199, 82, 143

SDOF equivalent

0,000

0,000
0,000
0,1000
1,000

bb



Vedlegg H — «Dry excavation»

Embedded beam - grout body

Property Unit Value
L spacing i 2 500}
Cross section type Predefined -
Predefined cross section type Solid dreular beam -
Diameter m 0,3000
A m2 0,07069
I m#* 0,3976E-3
Stiffness
E kNfm2 7,070E6
Axial skin resistance Linear -
T skin, start, max kN/m 400,0
T skin, end, max kNfm 400,0
Lateral resistance Unlimited -
e kN 0,000
Default values ¥
Axial stiffness factor 0,5097
Lateral stiffness factor 0,5097

Base stiffness factor 5,097




Vedlegg H — «Dry excavation»

&nchor - Anchor rod

Seneral Mechanical Thermal
Property Unit
Material set
Identification
Material type
Colour

Comments

Anchor - Anchar rod

General Mechanical Thermal

Property Unit
Properties
L spacing m
Stiffness
EA kN

Value

Value

2,500

500,0E3

dd



Vedlegg H — «Dry excavation»

Output Version 2023.1.0.136

0,1
0,0900 l Dynamic load vs. u_x
— 0,169
— 0,339
0 — 0,455g
0600 / I l

0,00

mE
v

-0,180
0,00 10,0 200 30,0 40,0
Dynamic ime [s]
§ ®
S ‘
—~] PLAXIS 2D
L
Output Version 2023.1.0.136
7,00
Abs. a vs time
—- 0,169
—0,33¢g
+— 0,455 g

6,00




Vedlegg H — «Dry excavation»

Output Version 2023.1.0.136

X
5,00 a_xvs time
—-0,16¢g
4,00 —0,33¢g
” — 0,455g
3,00 i 3
2,00
664 Al L !
0,00
£
+-1.00 i -
700 F
-3,00 HT l :
-4,
-5,00
.6‘ 1
-7,00 7
0,00 10,0 20,0 30,0 40,0
Dynanmic time s]
%1 pLAXIS' 2D
Output Version 2023.1.0.136
4,
a_yvstime
—-0,16¢g
—0,33¢g
—0,455g
3 [ il. ||’HIHI 40 T A A
I T :
z
LK
a4
-5,00 7
0,00 10,0 20,0 30,0 40,0
Dynamic time s]
R ;1 s 20)
gpesl




Vedlegg H — «Dry excavation»

Output Version 2023.1.0.136

>Msf

—e— dry axcavation

Output Version 2023.1.0.136

1,70
1,60
1.5
1,40
1
1,3
1,20
11
1,00
0,00 1,00 2,00 3,00 4,00 5,00
Tl fm)
E
~ S'2D
—3‘ PLAXI

0,220

0,200 -

0,180

Dynamic time vs. totat displacement
— 0,16g
— 0,339
—~ 0,455g

0,160

0,140

0,120

I

Jul [m]

0,100

0,0800

"

S I A/ﬂ“»

0,0400 Rl

0,0200 2 g

e

0,00
0,00 10,0

20,0 30,0 40,0
Dynarmic me ]

==
=
=

,3‘

gpesl

88



Vedlegg I — «Fill-Sand» modell

Soil - HS small - Dense sand

General Mechanical Groundwater Thermal Interfaces Initial

Property Unit Value

hh



Vedlegg I — «Fill-Sand» modell

Soil - HS small - Dense sand

J B O

General Mechanical Groundwater Thermal Interfaces Initial

Property Unit Value
Stiffness
Eso™ khjm?
Eoad™ kNjm? 30,0063
Ey ™ kN/m?2 90,0063
Var 0,2500
Alternatives
Use alternatives ]
€ init 0,5000
Stress-dependency
pawer (m) 1,000
Pref kNfm2 100,0
Small-strain
Go™f kN/m?2 270,0€3
Vo7 0,2000E-3
Strength
Shear
€ pof kN/m2 10,00
@' (phi) ° 42,00
w (psi) ¢ 16,00
Depth-dependency

Cine kiN/mz2/m 0,000




Vedlegg I — «Fill-Sand» modell

Soil - HS small - Dense sand

S o

General Mechanical Groundwater Thermal

Property Unit
€ ref kN/m2
@' (phi) ¢
w (ps) °
Depth-dependency
Cine kiN/m2fm
Y e m
Dilatancy cut-off
Dilatancy cut-off
Tension

Tension cut-off
Tensile strength kN jm2
Miscellaneous
Use defaults
KO nc
R¢
Excess pore pressure calculz
Determination
v, definition method

V u,equivalent (nu)

Interfaces Initial

Value
10,00
42,00
16,00

0,000
0,000

0,000

0,4000

0,5000

v-undrained definition -

Direct -

Ji



Vedlegg I — «Fill-Sand» modell

Soil - HS small - Dense sand

sol  Graphs

:
0.01

ket [

0.1

0.0001 0.001

==

B L Lot CU EEPE R PP

-308,3{------

-205,5{ -~~~

0,0

308,3 -

205,58 -------

Soil - HS small - Dense sand

Consider gap dosure

0,000

0,000

m3/day/m

dk

]

Drainage

m2KkwW

R thermal

kk



Vedlegg I — «Fill-Sand» modell

Soil - HS small - Dense sand
2B
General Mechanical Groundwater Thermal Interfaces [nitial
Property Unit Value
KO settings

Ky deteminton TR -

POP kNfm? 0,000
OCR 1,000



Vedlegg I — «Fill-Sand» modell

>0il - HS small - Fill

mm



Vedlegg I — «Fill-Sand» modell

Soil - HS small - Fill

D O

General Mechanical Groundwater Thermal Interfaces Initial

Property Unit Value
Stiffness
Egp ™ kN/m?
E oad ™ kiv/m2 14,0063
E, "™ KN/m? 42,0063
Vr 0,2000
Alternatives
Use alternatives L
init 0,5000
Stress-dependency
power (m) 0,5000
Pref kM fm2 100,0
Small-strain
Go ™ kh/m? 126,063
Yo7 0,2000E-3
Strength
Shear
C et kN /m?2 3,000
o' (phi) - 27,00
w (psi) e 0,000
Depth-dependency
Cinc kN/m2/m 0,000

nn



Vedlegg I — «Fill-Sand» modell

Soil - HS small - Fill

) E] Imi

General Mechanical Groundwater Thermal

Property Unit
C ref kN/m2
@' (phi) ¢
w (ps) ¢
Depth-dependency
Cinc kN/m2fm
Y ref m
Dilatancy cut-off
Dilatancy cut-off
Tension

Tension cut-off
Tensile strength kN/m?
Miscellaneous
Use defaults
KO nc
R¢
Excess pore pressure calculz
Determination

v, definition method

vu.imivahm (I"ILI}

Interfaces [nitial
Value
3,000
27,00
0,000

0,000

0,000

0,000

0,5500

0,2000

v-undrained definition -

Direct -

(o]0]



Vedlegg I — «Fill-Sand» modell

| S0l - HS small - Fill

LB

General Mechanical Groundwater Thermal Interfaces Initial

| Property Unit
Model
Classification type
Soil dass (Standard)

ky m/fday
kv m/day

Void ratio dependency

Porosity
Minit
Unsaturated zone

Wonsat

Value

ESTTR |

Coarse -

4,000

4,000

7,128

7,128

0,3333

10,003

Soil

v
[m]
2,5

-1,9

[m]
2,5

-1,9

-1,2

0,0

0.0

pp




Vedlegg I — «Fill-Sand» modell

Soil - HS small - Fill
General Mechanical Groundwater Thermal Interfaces [nitial
Property Unit Value

Stiffness determination

Cross permeability Impermeable -
Drainage conductivity, dk ~ m?/day/m 0,000
R shermal m2 KW 0,000

qq



Vedlegg I — «Fill-Sand» modell

Soil - HS small - Fill
I E
General Mechanical Groundwater Thermal Interfaces Initial
Property Unit Value
KO settings

o deteminaton CTETEE

POP kN/m? 0,000
OCR 1,000

rr



Plate - PZ40

General Mechanical Thermal
Property Uinit
Material set
Identification
Material type
Colour

Comments

Unit weights

w kN/m/m
Rayleigh damping

Input method

Rayleigh a

Rayleigh B
Advanced

Prevent punching

Value

2,870

Direct s
0,2320

8,000E-3



g

Plate - PZ40

| General Mechanical Thermal

v (nu)

K jm

kN m2fm

508,4

134,0E3

0,3000




Anchor - TieRod

General Mechanical Thermal
Property Unit
Material set
Identification
Material type
Colour

Comments

Value




Anchor - TieRod

General Mechanical Thermal

Property Unit
Properties
Stiffness

EA kN

Value

2,26266




ASDO TIE BAR DESIGN CAPACITIES

ASDO tie bars can be supplied in two grades of carbon steel and stainless steel.

All components are designed to exceed the capacity of the bar.

Table 1 - ASDO grade

Table 2 - Standard stock bar lengths

Nominal thread size M100 - M130 M12 M16-42 M45-85 M90 - M100 M105 - M160* M12 - M42 M48 - M56 M16-M42 m - 12 6
f, [N/mm?] 355 355 540 540 520 630 600 460 M45-M100 m - 16 [
fua [N/mm?2] 510 510 700 700 700 710 800 650 M105-M160 m 16 12 -

Minimum elongation for all grades 17%; Minimum charpy for all grades 27J @ -20 °C; ASD0350-S M140-M160 differ from above, refer to table 3 for design resistance

*ASD0540-S bars M105-M160 are quench and tempered and should not be galvanised

For longer system lengths bars are connected using couplers or turnbuckles.

M12 available in 6m lengths only.

ASDO®

PRODUCT DATA

Table 3 - Carbon steel

@ Nominal thread size M12 M16 M20 M24 M27 M30 M36 Mé42 M45 M48 M52 M56 Mé60 Mé4 Mé8 M72 M76 M80 M85 M90 M95 M100 M105 M110 M115 M120 M130 M140 M150 M160
§ Nominal shaft size mm 12 16 20 24 27 30 36 42 45 48 52 56 60 b4 68 72 76 80 85 90 95 100 105 110 115 120 130 140 150 160
g Shaft area, A, mm? 113 201 314 452 573 707 1,018 1,385 1,590 1,810 2,124 2,463 2,827 3,217 3,632 4,072 4,536 5,027 5,675 6,362 7,088 7,854 8,659 9,503 10,387 11,310 13,273 15,394 17,671 20,106
©  Thread pitch mm 1.75 2 2.5 3 3 3.5 4 4.5 4.5 5 5 5.5 55 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
_é Thread stress area, A, mm? 84 157 245 353 459 561 817 1,121 1,306 1,473 1,758 2,030 2,362 2,676 3,055 3,460 3,889 4,344 4,948 5,591 6,273 6,995 7,755 8,556 9,395 10,274 12,149 14,181 16,370 18,716
e Weight per metre (bar) kg/m 0.9 1.6 2.5 3.6 4.5 5.5 8.0 10.9 12.5 14.2 16.7 19.3 22.2 253 28.5 32.0 35.6 39.5 445 49.9 55.6 61.7 68.0 74.6 81.5 88.8 104.2 120.8 138.7 157.8
@ ASDO350-S Yield kN - - - - - - - - - - - - - - - - - - - - - 2,483 2,753 3,037 8I8EE) 3,647 4,313 4,183 4,829 5,334
‘g% Ultimate kN - - - - - - - - - - - - - - - - - - - - - 3,567 BY55 4,363 4,791 5,240 6,196 6,665 7,694 8,422
3 % Yield kN 30 85 132 190 248 303 441 605 705 795 949 1,096 1,275 1,445 1,650 1,868 2,100 2,346 2,672 2,907 3,262 3,637 4,886 5,390 5,919 6,472 7,654 8,934 10,313 11,791
° Ultimate kN 43 110 17 247 322 392 572 785 914 1,031 1,230 1,421 1,653 1,873 2,139 2,422 2,723 3,041 3,463 3,914 4,391 4,896 5,506 6,074 6,670 7,294 8,626 10,068 11,623 13,289
e ASD0350-S Frro kN = . = = = = = = = = = = = = = = - - = - - 2535 2795 3067 3352 3650 4284 4128 4739 5209
D@ Flde kN 31 79 123 178 232 283 412 565 658 742 886 1,023 1,190 1,349 1,540 1,744 1,960 2,189 2,694 2,818 3,162 3,525 3,965 4,374 4,803 5,252 6,210 7,249 8,368 9,568
Table 4 - Stainless steel Corrosion protection
£ Nominal thread size Mé60+ ASDO systems can be supplied self colour or galvanised as stand- y p
S Nominal shaft size mm 108 15 18 22 25 28 34 39 45 52 ard. Sizes up to M42 are supplied with forks, pins, turnbuckles, = F
£ Shaftarea, A, mm? 92 7y 2 4 I couplers and thread-cover sleeves hot dip galvanized as standard. _)) Sl
g€ Thread pitch mm 175 2 25 3 3 35 4 4.5 5 55 Note ASD0540-S bars M105-M160 are quench and tempered steel 3
g Thr.ead stress area, A, mm? 84 157 245 858! 459 561 817 1,121 1,473 2,030 and therefore should not be galvanised. Va r—j
Weight per metre (bar) kg/m 0.7 1.4 2.0 3.0 3.9 4.9 7.3 9.6 12.7 17.0 Larger ;
-2 Yield kN 51 9% 147 212 276 336 490 673 678 934 diamlet;rs Bar threads can be formed after galvanising or are re-machined to
88 aatvra;qaue:t size following galvanizing; repairs to the zinc coating are made in \ X
S CDOEAO0S Uttimate kN 67 15 19 282 368 448 653 897 958 1320 accordance with DIN EN ISO 1461. Spanner flats on the tie-rods are .
. pressed following hot galvanizing to prevent brittle fracture. Note, |
%g s kN 47 87 136 195 255 311 453 421 456 900 due to the nature of the galvanising process the visual finish of gal- I '
e3 vanised product is variable. If a high level of aesthetic finish is re- . g
quired systems should be subsequently painted after a suitable
Notes for tables 3 & 4: primer has been applied. ASDO tie bars cannot be supplied with Self colour Galvanised Stainless
1. Design tensile re_:sistan?e Figg=Min {f*)_(AQ/YMG: 0.9xfuaxAs/YMz)asper EN1?93—1—8with partialfactorsYMU=1.0&YM_2=1.25forcarbor.\s_teeland.YMn:1.1 &YMZ=T.25forstainlesssteelaccording EN1993-1-4 'top—coat' finishes, this should be appUed by the customer. Please
2. For the full design resistance to be Utlllse(.i connection pla'l(es must be fabricated frolm S?SSJZ to lEN1002? (or equivalent) and to minimum dimensions given |ntabl§5 advise us before placing an order if bars are intended to be painted.
3. All threads are cut threads and are not suitable for dynamic loads. Rolled threads with higher fatigue resistance can be made on request - please contact our technical department P 9 p AN KE R
4. For full design capacity threads must be engaged at least 1.2 x thread diameter, see installation guide page 17 SCH R@E DE R

5. Stainless steel bar grades M12-M42 are austenitic 1.4401/4, M48+ are duplex 1.4462.

Please contact our technical department for more detail.

ASDO steel tension members



ASDO DIMENSIONAL DATA

ASD®
PRODUCT DATA

The components shown are generic and the design of pins, couplers and
turnbuckles may change dependent on bar diameter. Turnbuckles and
couplers from M105 to M160 have a cross bore instead of spanner flats.

L2cp L1cp Lee Lyc
A
R {13 a4+ il () e  —— ——-
QPFE/G D‘pN +/-VFE ‘ , +/-VFE
Il = 7 QETC mDTC
W 5 ¥z @ e e —— S £
‘ - =| 4 |—£ = =S
L1ee Nre " MEx Lrc Lo ‘ Lts
Table 5 - Dimensions for ASDO fittings - all grades (carbon and stainless)
Nominal size M12 M16 M20 M24 M27 M30 M36 M42 M45 M48 M52 M54 M40 Mé4 Mé8 M72 M76 M80 M85 M90 M95  M100 M105 M110  M115  M120 M130 M140  M150  M160
Lee 77 104 129 155 172 193 232 271 290 310 334 361 386 412 438 463 489 516 547 579 610 645 677 709 742 773 837 901 966 1,031
Bre 33 44 53 65 73 81 98 14 122 130 139 150 159 172 182 193 203 219 230 243 258 271 287 301 316 330 354 381 410 436
Wee 31 42 50 61 66 77 90 104 108 119 126 139 149 159 167 179 191 196 211 226 237 248 259 271 284 303 327 351 375 405
Ties 12 17 18 23 23 28 33 38 38 I I 49 54 59 59 64 69 74 79 84 89 94 96 101 106 116 126 136 146 156
FE @D, 13 17 21 25 28 32 38 44 47 50 54 58 62 66 70 74 78 82 87 92 97 102 108 113 118 123 133 143 153 163
Forkend — L1g 19 26 31 38 42 47 57 66 71 76 81 88 93 100 106 112 119 128 133 140 150 160 167 175 184 191 207 222 239 255
MEe 14 19 24 29 32 36 43 50 54 58 62 67 72 77 82 86 91 96 102 108 114 120 126 132 138 144 156 168 180 192
Nee 38 51 64 76 84 95 114 134 143 152 166 181 196 210 225 240 254 267 287 306 321 340 359 377 395 413 449 486 522 559
+/-Vie 6 8 10 12 13,5 15 18 21 23 24 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25
Weight kgl ~ 0.17 0.42 0.83 1.4 2.0 2.8 4.8 7.6 9.4 1 15 18 22 27 33 39 45 51 63 74 85 100 119 136 156 177 221 277 340 417
Nominal size M95  M100 M105 M110  M115  M120 M130 M40  M150  M160
@Dpy 12 16 20 24 27 30 36 42 45 48 52 56 60 64 68 72 76 80 85 90 95 100 105 110 115 120 130 140 150 160
Ei': Loy 30 40 47 57 63 73 85 97 102 1 120 129 140 151 157 166 175 182 195 205 218 229 241 250 261 277 301 323 344 365
Weight [kg] ~ 0.03 0.07 0.14 0.25 0.34 0.46 0.81 1.2 1.5 2 2 3 4 5 5 6 7 8 il 12 14 16 19 22 25 29 37 46 57 71
Nominal size M12 M16 M20 M24 M27 M30 M36 M42 M45 M48 M52 M54 Mé0 A Mé8 M72 M76 M80 M85 M90 M95  M100 M105 M110  M115  M120 M130  MI140  M150  M160
Tep 10 15 15 20 20 25 30 35 35 40 40 45 50 55 55 60 65 70 75 80 85 90 90 95 100 110 120 130 140 150
cP Ber 42 56 68 80 90 104 122 142 152 160 174 186 200 212 224 238 250 264 280 296 312 328 346 362 378 394 426 458 490 522
Connection @D, 13 17 21 25 28 32 38 44 47 50 54 58 62 66 70 74 78 82 87 92 97 102 108 113 118 123 133 143 153 163
plate Lilp 21 28 34 40 45 52 61 71 76 80 87 93 100 106 112 119 125 132 140 148 156 164 173 181 189 197 213 229 245 261
L2 (min) 29 36 46 53 57 62 72 81 86 91 101 108 113 120 126 132 139 148 153 160 170 180 192 200 209 216 232 247 264 280
Nominal size M95  M100 M105 M110  M115  M120 M130  MI140  M150  M160
TC DEr 17 23 29 35 39 42 51 60 64 69 75 81 87 92 99 104 110 113 122 129 134 143 152 158 166 173 187 202 216 232
Locking thread Ly 30 40 50 55 60 70 80 95 100 110 115 120 120 135 135 135 135 140 140 140 140 140 140 140 140 140 140 140 140 140
cover Weight [kg] ~ 0.03 0.05 0.09 0.1 0.2 0.3 0.4 0.7 0.8 1.1 1.3 1.6 1.8 2.2 2.7 2.9 3.3 3.6 4.2 4.7 4.9 5.7 6.6 7.0 7.8 8.6 10 12 13 15
Nominal size M12 M16 M20 M24 M27 M30 M36 M42 M45 M48 M52 M56 Mé0 Mé4 Mé8 M72 M76 M80 M85 M90 M95  M100 M105 MT110  M115  M120 M130 MI140  M150  M160
[/ 20 27 36 42 48 51 60 70 76 83 89 95 102 108 114 121 127 133 140 152 159 171 178 191 194 203 219 241 254 273
B Ly 53 70 88 106 119 132 158 185 198 211 225 234 244 254 263 273 282 292 304 326 338 350 387 399 411 423 447 471 495 519
Turnbuckle  +/-V., 12 16 20 24 27 30 36 42 45 48 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50
Weight [kg] ~ 0.09 0.16 0.32 0.6 0.9 1.2 1.8 2.8 3.3 3.9 5.4 6.2 8.5 10 12 14 16 18 20 24 30 34 42 49 62 61 82 96 115 147
Nominal size M16 M20 M95  M100 M105 M110 M115  M120 M130  MI140  M150  M160
@Dy 20 27 36 42 48 51 60 70 76 83 89 95 102 108 114 121 127 133 140 152 159 171 178 191 194 203 219 241 254 273
Coggler L 29 39 48 58 65 72 87 101 108 116 125 135 144 154 164 173 183 192 204 226 238 250 287 299 3N 323 347 371 395 419
Weight [kg] ~ 0.05 0.09 0.17 0.3 0.5 0.7 1.1 1.7 2.0 2.3 3.2 3.9 5.3 6.3 7.8 9.2 il 12 14 17 22 25 32 37 47 47 65 77 93 119
All dimensions in mm unless noted otherwise
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ASDO steel tension members



Soil - HS small - Fill

=y »

General Mechanical Groundwater Thermal Interfaces Initial

Property Linit Value

Material set
Identification Fil
Soil model HS small b
Drainage type Drained -
Colour D RGE 161, 226, 232
Comments

Unit weights
N kM fm3 18,00
Yt kN /m? 20,00

Void ratio
& 0,5000
Aic 0,3333

Rayleigh damping
Input method SDOF equivalent A
£ % 0,000
g2 % 0,000
fy Hz 0, 1000

f, Hz 1,000



Soil - HS small - Fill

3 B

General Mechanical Groundwater Thermal

Property Unit
Stiffness
Egp ™ kNjm?2
Eous™ kN jm?
E, ™ kifm?
v!.l
Alternatives
Use alternatives
€ int
Stress-dependency
power (m)
P ref kiNjm?
Small-strain
Gy ki fm?
Yoz
Strength
Shear
Cnt kNjm:
@' (phi) *
w (psi) °
Depth-dependency
Cinc kN/m2/m

Interfaces Initial

Value

20,00E3
20,00E3
60,00E3

0,2000

0,5000

0,5000

100,0

180,0E3

0,1500E-3

1,000
32,00
2,000

0,000



Soil - HS small - Fill

L B

. General Mechanical Groundwater Thermal Interfaces Initial

Property Unit Value
€ oo kNjm? 1,000
@' (phi) 2 32,00
I y (ps)) ¢ 2,000
| Depth-dependency
Cinc ki/m2fm 0,000
¥ ref m 0,000
Dilatancy cut-off
Dilatancy cut-off il
Tension

Tension cut-off [

Tensile strength INfm2 0,000
Miscellaneous

Use defaults O
Ko™ 0,4300
Re 0,9000

Excess pore pressure calculz

Determination v-undrained definition v
v, definition method Direct -
V wequivalent (L) 0,4950




Soil - H5 small - Fill

S

.

General Mechanical Groundwater

Property
Stiffness
Stiffness determination
Strength

Strength determination
R

inter
Consider gap dosure

Real interface thickness

Groundwater
Cross permeability
Drainage conductivity, dk
Thermal

R thermal

Unit

m3/day/m

m2 Kkw

Thermal

Interfaces  Initial

Value

CIER—

Manual >
0,7000

Impermeable v
0,000

0,000



Soil - HS small - Fill
1B
General Mechanical Groundwater Thermal Interfaces [nitial
Property Linit Value
KO settings

ydeteminaton (o 8

POP kNfm?2 0,000
OCR 1,000



Soil - HS small - Clay

J B

General Mechanical Groundwater Thermal

Property
Material set
Identification
Sail model
Drainage type
Colour

Comments

Unit weights
Y unsat
\'Si!

Void ratio
Sinie

Minit

Rayleigh damping
Input method

Unit

kN/m?
kijm?

&2

Hz
Hz

Interfaces [Initial

Value

Clay]

HS small -
Drained hd

D RGE 134, 234, 162

20,00

20,00

0,5000

0,3333

SDOF equivalent -

0,000
0,000
0,1000

1,000




Soil - HS small - Clay

J B

General Mechanical Groundwater Thermal Interfaces Initial

Property Unit
Stiffness
Egy™ kN Jm?
Eoud™ KN Jm?
Ey raf kN/m2
Var
Alternatives
Use alternatives
® inie
Stress-dependency
power (m)
Pref kNfm?2
Small-strain
Gp™ kN/m?2
Yo7
Strength
Shear
Car khNjm2
@' (phi) ¢
w (ps) ®
Depth-dependency

O kjmzm

12,00E3

35,00E3

0,2000

0,5000

0,9000

100,0

210,0E3

0,2000E-3

7,000
31,00

0,000

0,000



Soil - HS small - Clay

J B

General Mechanical Groundwater Thermal Interfaces Initial

Property Unit Value
C ot kN/m? 7,000
o (oh) ° 31,00
y (psi) . 0,000
Depth-dependency
Cinc kN/m2/m 0,000
Yref m 0,000
Dilatancy cut-off
Dilatancy cut-off ikl
Tension
Tension cut-off
Tensile strength KNjm? 0,000
Miscellaneous
Use defaults i |
Ko ™ 0,4800
R¢ 0,5000
Excess pore pressure calculz
Determination v-undrained definition v
v, definiton method Direct -

V. aquivalant (nu) 0,4950



Soil - HS small - Clay

Y

General Mechanical Groundwater Thermal

Property
Stiffness
Stiffness determination

Strength
Strength determination

Rinter
Consider gap dosure
Real interface thickness

Groundwater
Cross permeability
Drainage conductivity, dk
Thermal

Rthama

Interfaces  Initial
Unit Value
EEm—

Manual -

0,5000

Impermeable -

m?/day/m 0,000
m2 Kkw 0,000




Soil - HS small - Clay
4 B
General Mechanical Groundwater Thermal Interfaces Initial
Property Unit Value
KO settings

o deteminaton ST

POP khfm? 0,000
OCR 1,000



Soil - HS small - Sand

J B

General Mechanical Groundwater Thermal

Property
Material set
Identification
Sail model
Drainage type
Colour

Comments

Unit weights
Y unsat
\'Si!

Void ratio
Sinie

Minit

Rayleigh damping
Input method

Unit

kN/m?
kijm?

&2

Hz
Hz

Interfaces [Initial

Value

HS small

Drained

D RGE 236, 232, 156

SDOF equivalent

20,00

20,00

0,5000

0,3333

0,000
0,000
0,1000

1,000




Soil - HS small - Sand

JE

General Mechanical Groundwater Thermal Interfaces Initial

Property Unit
stiffness

Emrd kN/m2

Eous™ IiNjm2

E_ ref kiN/m?

Use alternatives

Stress-dependency

power (m)

Prof kN /m?
Small-strain

G ref kiN/m?

€ et KNjm?

Coe Njm2/m

30,00E3
36,00E3
110,0E3

0,2000

0,5000

100,0

100,0E3

0,1000E-3

5,000
28,00

0,000

0,000




Sail - HS small - Sand
J B

General Mechanical Groundwater Thermal Interfaces Initial

Property Unit Value
C ook KkN/m? 5,000
@' (phi) “ 28,00
w (psi) y 0,000
Depth-dependency
Cinc kN/m2/m 0,000
Y ef m 0,000
Dilatancy cut-off
Dilatancy cut-off i
Tension
Tension cut-off
Tensile strength khfm2 0,000
Miscellaneous
Use defaults
Excess pore pressure calculz
Determination v-undrained definition -
v, definition method Direct -

V y equivalent (L) 0,4950



Soil - HS small - Sand

J B

General Mechanical Groundwater Thermal Interfaces [Initial

Property
Stiffness
Stiffness determination
Strength
Strength determination
Rinter
Consider gap closure
Real interface thickness

Groundwater
Cross permeability
Drainage conductivity, dk
Thermal

R thermal

Unit Value

IR

Manual -

0,7000

Impermeable hd

m?/day/m 0,000
m2 KW 0,000



Soil - HS small - Sand

General Mechanical Groundwater Thermal Interfaces Initial

Property

KO settings
K, determination

Overconsolidation
POP
OCR

Unit

kNfm?

Value

T

0,000
1,000



