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Inleiding:

On the site of Reactor Institute Delft (RID), Hyundai Engineering & Construction will
develope a building for supporting nuclear installations. Royal haskoningDHV, as a
local consulting company, is asked for helping to realise this building. This report
containes the structural design of the building.

Table of contents:

Loads page 3
Weight calculation page 4
Wind page 34
Resume windloads on foundation page 39
Resume loads on foundation page 40
Reinforcement page 50
Portal groundfloor page 54
Seismic horizontal loads page 59
Columns page 69
Façade page 79
Fundex pile page 80

Short summery BOD:

All European standards shall be used in conjunctiori with the relevant National
Annex.

Design working life 50 years
Consequences class CC3

Grade of concrete C35/45
Grade of reinforcement B500B

Fire resistants 60minutes

Horizontal ground acceleration ag=l ,Om/s2 (Sd=O, 1)

2 BD4376-1O1-100 Oyster project IFtI Delft 1 UO-Ft901 Structural design © l-laskoningDHV Ltd
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Royal HaskoningDliV Blad: 5

TS/Balkroosters Rel: 5.29b 22 mei 2015

Project..: - Oyster project
Onderdeel: first f loer

Dimensies: kN/m/rad
Datum - 18/03/2015
Bestand..: c: \users\150033\docuinents\hyundai delft\lste verdieping

nieuw. grw
Torsiefac: 10 %

GEOMETRIE

\

\

/

ç

N
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Opmerkingen:
De torsie traagheid van alle

Royal HaskoningDHV Blad: 6

TS/Baikroosters Rel: 5.29b 22 mei 2015

Project..: - Oyster project
Onderdeel: first floor

MMERIALEN

Mt Omschrijving E-mechanica[N/mm2) Kruipcoef. S.M. Pois.

1 S235 210000 78.5 0.30

PROFIELEN [min]

Prof. Omschrijving Materiaal Oppervlak Torsietr. Traagheid

1 HEB24O 1:S235 l.060e+004 l.039e+006 1.126e+008
2 HEB28O l:S235 1.314e+004 1.461e-i-006 i.927e+008

PROFIELEN vervolg [mm]
Nr. Vormf. Breedte Hoogte Zs Rek.As Type bi hi b2 h2

1 0.00 240 240 120 0.00
2 0.00 280 280 140 —0.00

STRAMIENLIJNEN

Nr. Naam X-begin Y-begin X-eind Y-Eind

1 A 0.000 8.100 0.000 0.000
2 B 7.200 8.100 7.200 0.000
3 C 14.400 8.100 14.400 0.000
4 1 0.000 0.000 14.400 0.000
5 2 0.000 5.100 14.400 5.100

6 3 0.000 8.100 14.400 8.100

BALKEN

Nr. Naam Begin Eind Prof iel

1 1 A;3 B;3 1:HEB24O
2 2 B;3 C;3 1:HEB24O
3 3 A;2 B;2 1:HEB24O
4 4 B;2 C;2 1:HEB24O
5 5 A;2 A;3 2:HEB28O

6 6 B;2 B;3 2:HEB28O
7 7 C;2 C;3 2:HEB28O

BALKEN vervolg

Nr. Naam Aansl.begin Aansl.eind Excentr. Pasm.begin Pasm.eind Opm.

1 1 WDM WO— 0.000 0.000 0.000
2 2 WOM WOM 0.000 0.000 0.000
3 3 WOM WO— 0.000 0.000 0.000
4 4 WOM WDM 0.000 0.000 0.000
5 S WDM WOM 0.000 0.000 0.000

6 6 WDM WDM 0.000 0.000 0.000
7 7 WDM WDM 0.000 0.000 0.000

balken is tot 10% gereduceerd



BEILASTINGGEVALL.EN

B.G. Omschrijving

1 Design values

Royal HaskoningDHV Blad: 7

TS/Balkroosters Rel: 5.29b 22 mei 2015

Project..: - Oyster project
Onderdeel: first floor

STEUNPUNTTYPEN

Nr. : 1 Rx:Vrij Z:Vast Ry:Vrij

fineting : vast (0)
Min.afst.: 0.500

STEUNPtJNTEN

Nr. Steunpunttype Balk Positie Excentr. Opm:

1 1:vast 3:3 0.000 0.000

2 l:vast 3:3 7.200 0.000

3 l:vast 4:4 7.200 0.000

4 l:vast 1:1 0.000 0.000

5 1:vast 1:1 7.200 0.000

6 l:vast 2:2 7.200 0.000(

Belast/onbelast

2:Permanent EN1991

‘I’p I1 N2 e.g.

0.00
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Royal HaskoningDHv

TS/Balkroosters

Project..: - Oyster project
Onderdeel: first floor

VELDBELASTXNGEN

Blad: 8

Rel: 5.29b 22 mei 2015

B.G:1 Design values
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Royal HaskoningDliV Blad: 9

TS/Balkroosters Rel: 5.29b 22 mei 2015

Project..: - Oyster project
Onderdeel: first floor

B.G:l Design values

Afstand Lengte Exc.

0.000 7.200 0.000

(

MOMENTEN B.G:l Design values

VELDBELASTINGEN
Balk Last Type ql/p/m q2

1:1 1 1:q—last —10.700 —10.700

(
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Royal HaskoningDHv
PS/Balkroosters

Project..: - Oyster project
Onderdeel: first floor

DWARSKRCHTEN

Blad: 10

Rel: 5.29b 22 mei 2015

B.G:1 Design values
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Royal HaskoningDHv Blad: 11

TS/Balkroosters Rel: 5.29h 22 mei 2015

Project..: - Oyster project
Onderdeel: first floor

VERPLAATS INGEN [mm] B.G: 1 Design values

VELDBELASTINGEN B . G: 1 Design values

Balk Last Type ql/p/m q2 Afstand Lengte Exc.

2:2 1 l;q—last —10.700 —10.700 0.000 7.200 0.000

3:3 1 1:q—last —10.700 —10.700 0.000 7.200 0.000

4:4 1 1:q—last —10.700 -10.700 0.000 7.200 0.000

5:5 1 1:q—last —10.700 —10.700 0.000 3.000 0.000

-1



Royal HaskoningDHV Blad: 12

TS/Ba].kroosters Rel: 5.2gb 22 mei 2015

Project..: - Oyster project
Onderdeel: first f].oor

VELDBELASTINGEN B.G:1 Design values

Balk Last Type ql/p/m q2 Afstand Lengte

5:5 2 l:q—last —76.700 —76.700 0.000 3.000

6:6 1 1q—1ast —183.200 —183.200 0.000 3.000

7:7 1 1:q—last —10.700 —10.700 0.000 3.000

7:7 2 1:q—last —76.700 —76.700 0.000 3.000

REACTIES B.G:1 Design values

0
t—
-1

Exc.

0.000

0.000

0.000
0.000

0
t—
-1

(1



1382.16 : Som reacties
-1382.16 : Som belastingen

Royal HaskoningDHv Blad: 13

TS/Balkroosters Rel: 5,29b 22 mei 2015

Project..: - Oyster project
Onderdeel: first floor

REACTIES B.G:1 Design values

Balk Stp MX Z MY

1 4 0.00 169.62 0.00
1 5 0.00 351.84 0.00

2 5 0.00 351.84 0.00
2 6 0,00 169.62 0.00

3 1 0.00 169.62 0.00
3 2 0.00 351.84 0.00

4 2 0.00 351.84 0.00

4 3 0.00 169.62 0.00

5 1 0.00 169.62 0.00

5 4 0.00 169.62 0.00

6 2 0.00 351.84 0.00

6 5 0.00 351.84 0.00

7 3 0.00 169.62 0.00
7 6 0.00 169.62 0.00

(

(



Royal HaskoningDHV Blad: 14

(

TS/Balkroosters Rel: 5.29b 22 mei 2015

Project..: - Oyster project
Onderdeel: second floor
Dimensies: kN/m/rad
Datum. . . . : 18/03/2015
Bestand..: c: \users\150033\docu.ments\hyundai delft\2de verdieping

nieuw. grw

Torsiefac: 10 %

GEOMETRIE

t-

(



Royal HaskouingDHV Blad: 15

0

TS/Balkroosters Rel: 5.29h 22 mei 2015

Project..: - Oyster project
Onderdeel: second floor

MATERIALEN

Mt Omschrijving E-mechanica[N/nun2] Kruipcoef. S.M. Pois.

1 S235 210000 78.5 0.30

PROFIELEN [mm]

Prof._Omschrijving Materiaal Oppervlak Torsietr. Traagheid

1 HEB24O l:S235 l.060e+004 l.039e+006 1.126e+008

2 HEB28O l:S235 l.314e÷004 l.461e+006 1.927e+008

3 HEB34O 1:S235 1.709e+004 2.628e+006 3.666e+008

PROFIELEN vervolg [min]

Nr. Vormf. Breedte Hoogte Zs Rek.As Type bi hi b2 h2

1 0.00 240 240 120 0.00

2 0.00 280 280 140 —0.00

3 0.00 300 340 170 0.00

STRANIENLIJNEN

Nr. Naam X-begin Y-begin X-eind Y-Eind

1 A 0.000 8.100 0.000 0.000

2 B 7.200 8.100 7.200 0.000

3 C 14.400 8.100 14.400 0.000

4 1 0.000 0.000 14.400 0.000

S 2 0.000 5.100 14.400 5.100

6 3 0.000 8.100 14.400 8.100

BALKEN

Nr. Naam Begin Eind Prof iel

1 1 A;3 B;3 1:HEB24O

2 2 B;3 C;3 2:HEB28O

3 5 A;2 A;3 2:HEB28O

4 6 B;2 B;3 3:HEB34O

5 7 C2 C;3 2:HEB28O

6 8 A;1 B;1 1:HEB24O

7 9 B;1 C;1 1:HEB24O

8 10 A;l A;2 2:HEB28O

9 11 B;l B;2 3:HEB34O

10 12 C;1 C;2 2:HEB28O

BALKEN vervolg

Nr. Naam Aansl.begin Aansl.eind Excentr. Pasm.begin Pasm.eind Opm.

1 1 WDM WO— 0.000 0.000 0.000

2 2 WOM WOM 0.000 0.000 0.000

3 5 WOM WIJN 0.000 0.000 0.000

4 6 WJJM WON 0.000 0.000 0.000

5 7 WON WOM 0.000 0.000 0.000

6 8 WON WO— 0.000 0.000 0.000

7 9 WOM WOM 0.000 0.000 0.000

8 10 WIJM WON 0.000 0.000 0.000

9 11 WON WON 0.000 0.000 0.000



B.G. Omschrijving

1 Design values

Belast/onbelast

2:Perxnanent EN1991

0

Royal Has]coningDHV Blad: 16

TS/Balkroosters Rel: 5.29h 22 mei 2015

Project..: - Oyster project
Onderdeel: second floor

BAlKEN vervolg

Nr. Naam Aansl.begin Aansl.eind Excentr. Pasm.begin Pasm.eind Opm.

10 12 WDM WDM 0.000 0.000 0.000

Opmerkingen:
De torsie traagheid van alle balken is tot 10% gereduceerd

STEUNPUNTTYPEN

Nr. : 1 Rx:Vrij Z:Vast Ry:Vrij

Afmeting : vast (0)
Min.afst. : 0.500

STEUNPUNTEN

Nr. Steunpunttype Balk Positie Excentr. Opm:

1 l:vast 1:1 0.000 0.000

2 1:vast 1:1 7.200 0.000

3 1:vast 2:2 7.200 0.000

4 l:vast 3:5 0.000 0.000

5 l:vast 4:6 0.000 0.000

6 l:vast 5:7 0.000 0.000

7 1:vast 6:8 0.000 0.000

8 l:vast 6:8 7.200 0.000

9 1:vast 7:9 7.200 0.000

BELASTINGGEVALLEN

1V0 lVi 1112 e.g.

0.00

0
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Royal HaskoningDHv
TS/Balkroosters

Project..,: - Oyster project

Onderdeel: second floor

VELDBELASTINGEN

Blad: 17

Rel: 5.2gb 22 mei 2015

B.G:1 Design values

L.O



ql/p/m q2 Afstand Lengte

—16.900 —16.900 0.000 7.200

Balk

Royal HaskoningDHv Blad: 18

TS/Balkroosters Rel: 5.29b 22 mei 2015

Project..: - Oyster project
Onderdeel: second floor

VEtDBELASTtNGEN B.G:1 Design values

Last Type

1:1

MOMENTEN

1 1:q-last

Exc.

0.000

B.G:1 Design values

0
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Royal HaskoningDHv
TS/Balkroosters

Project..: - Oyster project
Onderdeel: second floor

DWARSKRACHTEN

Blad: 19

Rel: 5.29b 22 mei 2015

B.G:l Design values

m

‘-4

-1

0
‘-4



Royal HaskoningDHv Blad: 20

TS/Balkroosters Rel: 5.29b 22 mei 2015

Project..: - Oyster project
Onderdeel: second floor

VERPLAATSINGEN [min] B.G:l Design values

VELDBELASTINGEN B . G: 1 Design values

Balk Last Type ql/p/m q2 Afstand Lengte Exc.

2:2 1 l:q—last —16.900 —16.900 0.000 7.200 0.000

2:2 2 8:Puntlast —26.400 2.300 0.000

2:2 3 8:Puntlast —36.900 3.800 0.000

3:5 1 l:q—last —16.900 —16.900 0.000 3.000 0.000

3:5 2 l:q—last —76.700 -76.700 0.000 3.000 0.000

In



Royal HaskoningDHv Blad: 21

TS/Balkroosters Rel: 5.29b 22 mei 2015

Project..: - Oyster project
Onderdeel: second floor

VELDBELASTINGEN B.G:l Design values

Balk Last Type ql/p/m q2 Afstand Lengte Exa.

4:6 1 l:q—last —183.200 —183.200 0.000 3.000 0.000

5:7 1 1:q—last —16.900 —16.900 0.000 3.000 0.000

5:7 2 l:q—last -76.700 —76.700 0.000 3.000 0.000

6:8 1 l:q—last —16.900 —16.900 0.000 7.200 0.000

7:9 1 1:q—last —16.900 —16.900 0.000 7.200 0.000

8:10 1 l:q—last —16.900 —16.900 0.000 5.100 0.000

8:10 2 l:q—last -76.700 —76.700 0.000 5.100 0.000

9:11 1 l:q—last —183.200 —183.200 0.000 5.100 0.000

10:12 1 l:q—last —16.900 —16.900 0.000 5.100 0.000

10:12 2 l:q—last —76.700 —76.700 0.000 5.100 0.000

(-



Royal HaskoningDHV Blad: 22

TS/Balkroosters Rel: 5.29b 22 mei 2015

Project..: - Oyster project

OnderdGel: second floor

REACTIES B.G:l Design values

-1
Lfl

Lfl

1

(

0
0
u.

(

Lfl

REACTIES B.G:l Design values

Balk Stp MX Z MY

1 1 0.00 124.37 0.00

1 2 0.00 281.42 0.00

2 2 0.00 281.42 0.00

2 3 0.00 152.28 0.00



(

Royal HaskoningDHV

254.30
501.17

3550.26
—3550.26

0.00
0.00

Som reacties
Som belastingen

Blad: 23

TS/Balkroosters Rel: 5.29b 22 mei 2015

Project..: - Oyster project
Onderdeel: second floor

REACTIES B.G:l Design values

Balk Stp MX Z MY

3 4 0.00 501.17 0.00

3 1 0.00 124.37 0.00

4 5 0.00 980.91 0.00

4 2 0.00 281.42 0.00

5 6 0.00 501.17 0.00
5 3 0.00 152.28 0.00

6 7 0.00 254.30 0.00
6 8 0.00 500.34 . 0.00

7 8 0.00 500.34 0.00
7 9 0.00 254.30 0.00

8 7 0.00 254.30 0.00

8 4 0.00 501.17 0.00

9 8 0.00 500.34 0.00
9 5 0.00 980.91 0.00

10 9 0.00
10 6 0.00

t
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Royal HaskoningDHv Blad: 24

TS/Balkroosters Rel: 5.29b 22 mei 2015

Project..: - Oyster project

Onderdeel: third floor

Dimensies: kN/m/rad

Datum. . . . : 18/03/2015
Bestand..: c: \users\150033\docu.ments\hyundai delft\3de verdieping

nieuw. grw
Torsiefac: 10 %

GEOMETRIE
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Royal HaskoningDHv Blad: 25

TS/Balkroosters Rel: 5.29b 22 mei 2015

Project..: - Oyster project
Onderdeel: third floor

MATERIALEN

MtOmschrijving E-mechanica[N/mm2) Kruipcoef. S.M. Pois.

1 S235 210000 78.5 0.30

PROFIELEN [mm]

Prof. Omschrijving Materiaal Oppervlak Torsietr. Traagheid

1 HEB24O i:S235 l.060e+004 1.039e÷006 l.126e+008

2 HEB28O 1:S235 1.3l4e+004 1.461e÷006 1.927e+008

3 HEB65O 1:8235 2.863e+004 7.490e+006 2.106e+009

PROFIELEN vervolg [xtun]

Nr. Vormf. Breedte Hoogte Zs Rek.As Type bi hlb2 h2

1 0.00 240 240 120 0.00

2 0.00 280 280 140 —0.00

3 0.00 300 650 325 0.00

STRNIENLIJNEN

Nr. Naam X-begin Y-begin X-eind Y—Eind

1 A 0.000 8.100 0.000 0.000

2 B 7.200 8.100 7.200 0.000

3 C 14.400 8.100 14.400 0.000

4 1 0.000 0.000 14.400 0.000

5 2 0.000 5.100 14.400 5.100

6 3 0.000 8.100 14.400 8.100

BALKEN

Nr. Naam Begin Eind Prof iel

1 1 A;3 B;3 1:HEB24O

2 2 B;3 C;3 1:HEB24O

3 5 A;2 A;3 2:HEB28O

4 6 B;2 B;3 3:HEB65O

5 7 C;2 C;3 2:HEB28O

6 8 A;1 B;1 i:HEB24O

7 9 B;1 C;1 1:HEB24O

8 10 A;1 A;2 2:HEB280

9 ii B;1 B;2 3:HEB65O

10 12 C;1 C;2 2:HEB28O

BALKEN_vervolg

Nr. Naam Aansl.begin Aansl.eind Excentr. Pasm.begin Pasm.eind Opm.

1 1 WOM WO— 0.000 0.000 0.000

2 2 WDM WOM 0.000 0.000 0.000

3 5 WON WIJM 0.000 0.000 0.000

4 6 WDM WOM 0.000 0.000 0.000

5 7 WON WON 0.000 0.000 0.000

6 8 WON WO— 0.000 0.000 0.000

7 9 WON WOM 0.000 0.000 0.000

8 10 WON WON 0.000 0.000 0.000

9 11 WON WON 0.000 0.000 0.000
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BELASTINGGEVALLEN

B.G. Omschrijving

1 Design values

Belast/onbelast

2:Permanent EN1991

Royal HaskoningDHV Blad: 26

TS/Balkroosters Rel: 5.29h 22 mei 2015

Project..: - Oyster project
Onderdeel: third floor

BALKEN vervolg

Nr.Naam Aansl.begin Aansl.eind Excentr. Pasm.begin Pasin.eind Opm.

1012 WOM WOM 0 . 000 0. 000 0 . 000

Opmerkingen:
De torsie traagheid van alle balken is tot 10% gereduceerd

STEUNPUNTTYPEN

Nr. : 1 R.x:Vrij Z:Vast Ry:Vrij
Afmeting : vast (0)
Min.afst. : 0.500

STEUNPUNTEN

Nr. Steunpunttype Balk Positie Excentr. Opm:

1 l:vast 1:1 0.000 0.000

2 l:vast 1:1 7.200 0.000

3 l:vast 2:2 7.200 0.000

4 l:vast 3:5 0.000 0.000

5 1:vast 5:7 0.000 0.000

6 l:vast 6:8 0.000 0.000

7 l:vast 6:8 7.200 0.000

8 l:vast 7:9 7.200 0.000

1)f 1î e.g.

0.00

(
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Royal HaskoningDHv

TSfBalkroosters

Project..: - Oyster project

Onderdeel: third floor

VELDBELASTINGEN

Blad: 27

Rel: 5.29b 22 mei 2015

B.G:l_Design values



Royal HaskoningDHv Blad: 28

TS/Balkroosters Rel: 5.29b 22 mei 2015

Project..: - Oyster project
Onderdeel: third floor

B.G: 1

Afstand

0. 000

Design values

Lengte Exc.

7.200 0.000

VELDBELASXNGEN
Balk Last Type ql/p/m q2

1:1 1 1:q—last —9.800 —9.800

MOMENTEN B.G:1 Design values

(
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Royal HaskoningDHv

TS/Balkroosters

Project..: - Oyster project

Onderdeel: third floor

DWARSKRACH’PEN

Blad: 29

Rel: 5.29h 22 mei 2015

B.G:1 Design values

-1

In

In

1fl
t-.,

CN
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Royal HaskoningDHv Blad: 30

TS/Bal]çroosters Rel: 5.29b 22 mei 2015

Project..: - Oyster project
Onderdeel: third floor

VERPLAATSINGEN [mm) B.G:1 Design values

VELDBELASTINGEN B . G: 1 Design values

Balk Last Type ql/p/m q2 Afstand Lengte Exc.

2:2 1 l:q—last —9.800 —9.800 0.000 7.200 0.000

3:5 1 1:q—last —9.800 —9.800 0.000 3.000 0.000

3:5 2_1:q—last —76.700 —76.700 0.000 3.000 0.000

4:6 1 l:q—last —183.200 —183.200 0.000 3.000 0.000

0



Royal HaskoningDHv Blad: 31

TS/Balkroosters Rel: 5.29b 22 mei 2015

Project..: - Oyster project

Onderdeel: third floor

Afstand

0.000
0.000

0.000

0.000

0.000
0.000

0.000

0.000
0.000

Design values

Lengte Exc.

3.000 0.000
3.000 0.000

7.200 0.000

7.200 0.000

5.100 0.000
5.100 0.000

5.100 0.000

5.100 0.000
5.100 0.000

VELDBEXASTXNGEN B.G: 1

Balk Last Type ql/p/m q2

5:7 1 1:q—last —9.800 —9.800

5:7 2 l:q-last —76.700 —76.700

6:8 1 1:q—last —9.800 —9.800

7:9 1 1 : q- last -9.8 00 -9.800

8:10 1 l:q—last —9.800 -9.800

8:10 2 l:q—last —76.700 —76.700

9:11 1 1:q—last —183.200 —183.200

10:12 1 1:q—last —9.800 —9.800

10:12 2 1:q-last —76.700 —76.700

(

(



Royal HaskoningDHV Blad: 32

TS/Balkroosters Rel: 5.29b 22 mei 2015

Project..; - Oyster project
Onderdeel: third f loer

REACTIES B.G:l Design values

0
,-1

(

(

(4

REACTIES B.G:lI)esign values

Balk Stp MX Z MY

1 1 0.00 93.99 0.00

1 2 0.00 812.52 0.00

2 2 0.00
2 3 0.00

812.52 0.00
93.99 0.00



Royal HaskoningDHv Blad: 33

TS/Balkroosters Rel: 5.29b 22 mei 2015

Project..,: - Oyster project

Onderdeel: third floor

REACTIES 5.0:1 Design values

Balk Stp MX 1 MY

3 4 0.00 463.16 0.00

3 1 0.00 93.99 0.00

4 2 0.00 812.52 0.00

5 5 0.00 463.16 0.00

5 3 0.00 93.99 0.00

6 6 0.00 214.07 0.00

6 7 0.00 812.52 0.00

7 7 0.00 812.52 0.00

( 7 8 0.00 214.07 0.00

8 6 0.00 214.07 0.00

8 4 0.00 463.16 0.00

9 7 0.00 812.52 0.00

10 8 0.00 214.07 0.00

10 5 0.00 463.16 0.00

3167.46 : Som reacties

-3167.46 : Som belastingen

c
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Royal HaskoningDHV Blad: 41

TS/Balkroosters Rel: 5.29b 22 mei 2015

Project..: - Oyster project
Onderdeel: foundation
Dimensies: kN/m/rad
Datum. . : 18/03/2015
Bestand..: c:\users\150033\documents\hyundai delft\fundatie nieuw.grw
Torsiefac: 10 %

GEOMETRIE

/

/

/

/

t—

/

/

/

/

/



Opmerkingen:
De torsie traagheid van alle balken is tot 10% gereduceerd

Royal HaskoningDHV Blad: 42

c

(

TS/Baikroosters Rel: 5.29b 22 mei 2015

Project..: - Oyster project

Onderdeel: foundation

MATERIALEN

Mt Omschrijving E-mechanica[N/mm2] Kruipcoef. S.M. Pois.

1 S235 210000 78.5 0.30

2 C25/30 8352 2.77 24.0 0.20

PROFIELEN [xmn

Prof. Omschrijving Materiaal Oppervlak Torsietr. Traagheid

1 B*H 600*800 2:C25/30 4.800e+005 3.166e+OlO 2.560e+0l0

2 B*H 300*300 2:C25/30 9.000e+004 1.l4le+009 6.750e+008

PROFIELEN vervolg [mm]

Nr. Vormf. Breedte Hoogte Zs Rek.As Type bi hi b2 h2

1 0.00 600 800 400 0.00 0:RH

2 0.00 300 300 150 0.00 0:RH

STRAMIENLI JNEN

Nr. Naam X—begin Y-begin X-eind Y-Eind

1 A 0.000 8.100 0.000 0.000

2 B 7.200 8.100 7.200 0.000

3 C 14.400 8.100 14.400 0.000

4 1 0.000 0.000 14.400 0.000

5 2 0.000 5.100 14.400 5.100

6 3 0.000 8.100 14.400 8.100

7 1A 0.000 1.100 14.400 1.100

8 Al 6.700 8.100 6.700 0.000

9 Bi 7.700 8.100 7.700 0.000

BALKEN

Nr. Naam Begin Eind Prof iel

1 1 A;l A;3 l:B*H 600*800

2 2 B;l B;3 l:B*H 600*800

3 3 C;l C;3 l:B*H 600*800

4 4 A1;3 C;3 1:B*H 600*800

5 5 B;2 C;2 i:B*H 600*800

6 7 1A;A1 1A;Bi l:B*H 600*800

7 8 A;2 B;2 2:B*H 300*300

BALKEN vervolg

Nr. Naam Aansi.begin Aansl.eind Excentr. Pasm.begin Paszn.eind Opm.

1 1 WOM WON 0.000 0.000 0.000

2 2 WDM WDM 0.000 0.000 0.000

3 3 WON WON 0.000 0.000 0.000

4 4 WON WOM 0.000 0.000 0.000

5 S WON WDM 0.000 0.000 0.000

6 7 WON WDM 0.000 0.000 0.000

7 8 WOM WO— 0.000 0.000 0.000
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Royal HaskoningDHv Blad: 43

TS/Balkroosters Rel: 5.29b 22 mei 2015

Project..: - Oyster project
Onderdeel: foundation

SPEUNPUNTTYPEN

Nr. : 1 • Rotatie X:Vrij
Afmeting : round 400 (400)Verplaatsing Z:Veerwaarde: 100000

FRd : 1000.000000 Rotatie Y:Vrij
Min.afst. : 0.500

STEUNPUNTEN

Nr. Steunpunttype Balk Positie Excentr. Opm:

1 l:round 400 1:1 1.100 0.000
2 l:round 400 1:1 5.100 0.000

3 1:round 400 1:1 7.500 0.000
4 1:round 400 2:2 5.100 0.000

5 1:round 400 3:3 2.400 0.000

6 1:round 400 3:3 4.600 0.000
7 1:round 400 4:4 7.100 0.000
8 1:round 400 6:7 0.000 0.000

9 1:round 400 6:7 1.000 0.000
10 1:round 400 4:4 0.000 0.000

11 1:round 400 4:4 1.000 0.000

BELASTINGGEVALLEN

B.G. Omschrijving Belast/onbelast 4J 4J1 e.g.

1 Design values 2:Permanent EN1991 -1.30

(
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Blad: 44

Rel: 5.29b 22 mei 2015

Royal HaskoningDHV

________________

TS/Balkroosters

Project..: - Oyster project
Onderdeel: foundation

VELDBELASTXNGEN

___

B.G:l Design values

In

/

/

/

t.
/

/

/
/

/



Royal HaskoningDHV Blad: 45

TS/Balkroosters Rel: 5.29b 22 mei 2015

Project..: - Oyster project

Onderdeel: Loundation

Balk

1:1
1:1
1:1

MOMENTEN

Last Type

1 8:Puritlast
2 8:Puntlast
3 8:Puntlast

ql /p /m

—515 .100
—1434.900
—688.900

B.G:l Design values

VELDBELASTXNGEN B.G:1 Design values

q2 Afstand Lengte Exc.

0.000 0.000

5.100 0.000

8.100 0.000

0,

r
0

(
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Royal HaskoningDHv Blad: 46

TS/Balkroosters Rel: 5.29b 22 mei 2015

Project..: - Oyster project
Onderdeel: foundation

DWARSKRACHTEN B.G:l Design values

t’

t

ç’1

rq 11,
Lfl

I1
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Royal HaskoningDHV Blad: 47

TS/Balkroosters Rel: 5.29b 22 mei 2015

Project..: - Oyster project
Onderdeel: foundation

VERPLA.ATSINGEN [mm) B.G:1 Design values

0

0

Last Type

1 8:Puntlast
2 8:Puntlast
3 8:Puntlast

1 8:Puntlâst
2 8:Puntlast

gl/p/m

-1380 .100
—1348 .500
—1538 .800

-468.000
-1434.900

VELDBELASTINGEN

Balk

2:2
2:2
2:2

3:3
3:3

B.G:l Design values

q2 Afstand Lengte Exc.

0.000 0.000

5.100 0.000
8.100 0.000

0.000 0.000
5.100 0.000



Royal HaskoningDHV Blad: 48

TS/Balkroosters Rel: 5.29b 22 mei 2015

Project..: - Oyster project
Onderdeel: foundation

VELDBELASTINGEN B.G:1 Design values

Balk Last Type ql/p/m q2 Afstand Lengte Exc.

3:3 3 8:Puntlast —688.900 8.100 0.000

REACTIES B.G:l Design values

0 0

(

0
0

__________-‘-

(

0
0 co

é
()



TS/Balkroosters Rel: 5.29b 22 mei 2015

Project..: - Oyster project
Onderdeel: foundation

REACTIES B.G:l Design values

Balk Stp iX Z MY

1 1 0.00 775.67 0.00

1 2 0.00 988.36 0.00

1 3 0.00 1006.29 0.00

2 4 0.00 856.29 0.00

3 5 0.00 940.47 0.00

3 6 0.00 969.67 0.00

4 10 0.00 865.98 0.00

4 11 0.00 800.15 0.00

4 7 0.00 997.80 0.00

5 4 0.00 856.29 0.00

6 8 0.00 956.63 0.00

6 9 0.00 963.03 0.00

7 2 0.00 988.36 0.00

7 4 0.00 856.29 0.00 —

Royal HaskoningDHv Blad: 49

Som reacties
Som belastingen

10120.35
—10120.35



Oyster project
Concrete beam
kN/m/rad
18/03/2015

Gekozen diameter 25

Breedte stortsieuf 30

Betondekking Boven

Milieu : XC].

Gestort tegen bestaand beton

Element met plaatgeometrie
Specifieke kwaliteitsbeheersing

Oneffen beton oppervlak
Ondergrond
Constructieklasse
Grootste korrel

Royal HaskoningDHV

TS/Construct

Project
Onderdeel
Datum
Eenheden

Blad: 1

Rel: 5.27a 18 mrt 2015

‘roegepaste normen volgens Eurocode met Nederlandse NB

Belastingen NEN-EN 1990:2002 C2:2010 NB:20l1(nl)
MEN-EN 1991—1—1:2002 Cl:2009 NB:2011(nl)

Beton MEN—EN 1992—1—1:2005 C2:2010 NB:2011(nl)

Bepaling hoofdwapening. (B)

GEONETRIE

Elementtype
Betonkwal iteit

. Soort spanningsrekdiagram

(
Afmetingen
Scheurvorming volgens art
Referentieperiode

Balk
C35/45
Parabolisch - rechthoekig diagram

Rechthoek
b600 h=800
7.3.3
50 jaar

(
WAPENING

Staalkwaliteit
Soort spanningsrekdiagram
Beugeldiameter
Toevallige inklemming

B500B
Bi-lineair diagram met horizontale tak

10
nee

Boven Onder
25

Onder
XC2

Nee
Nee
Nee
Nee

Nee
Nee
Nee
Nee

Glad / N.v.t. Glad / N.v.t.
S3 S4

31.5



TS/Construct

Project
Onderdeel
Datum
Eenheden
Eetondekking

Oyster project
Concrete beam
kN/m/rad
18/03/2015

Blad: 2

Rel: 5.27a 18 rnrt 2015

Hoofdwapening
Nominale dekking
Toegepaste dekking

Gelijkwaardige diameter

Cmin,b Cmin,dur ICdur

Cmin Cdev Cnom

2de laag
30
50
25

25 10 0
25 5 30

2de laag
30
50
25

25 25 0
25 5 30

Beugel / Verdeelwapening
Nominale dekking
Toegepaste dekking
Gelij kwaardige diameter

Cfljfl,b Cmjn,dur ACdUr
Cmjn C,m

iste laag
15
40
10

10 10 0
10 5 15

iste laag
30
40
10

10 25 0
25 5 30

(

Royal HaskoningDHv

Boven Onder

( BET.ASTING RESULTATEN

Sterkte Scheurvorming Oprn.

Nr NEd MEd Nrep Mrep Ab-boven Ab-onder Ab-boven Ab-onder

[kN] [kNm] [kN] [kNmi [mm2) [imu2j [mm2] [mm2]

1 0.0 1527.0 0.0 0.0 5391 0 5391 0



Oyster project
Concrete beain
kN/m/rad
18/03/2015

Toegepaste normen volgens_urocode met

Belastingen NEN-EN 1990:2002
NEN—EN 1991—1—1:2002
NEN—EN 1992—1—1:2005

Ontwerp dwarakrachtwapening. (B)

GEOMETRIE

Elementtype
Betonkwal iteit
Soort spanningsrekdiagram

(
Afmetingen
Referenti eperiode

WAPENING

Balk
C35/45
Parabolisch
Rechthoek
b=600 h=800
50 jaar

- rechthoekig diagram

Staaikwaliteit
Soort spanningsrekdiagram
Toevallige inklemniing

Toegepaste wapening
Breedte stortsieuf

Betondekking
Milieu

B500B
Bi-lineair diagram

nee
Boven

6x20
30

met horizontale tak

Boven
XC 1

Onder
6x2 0

Onder
XC2

Gestort tegen bestaand beton
Element met plaatgeometrie
Specifieke kwaliteitsbeheersing
Oneffen beton oppervlak
Ondergrond
Constructieklasse
Grootste korrel

Glad / N.v.t. Glad / N.v.t.
S3 S4

31.5

Hoofdwapening
Nominale dekking
Toegepaste dekking
Gelij kwaardige diameter

Cmjn.b Cmin,ûur Cdur

Cmin Cev Cnom

2de laag
25
50
20

20 10 0
20 5 25

2de laag
30
50
20

20 25 0
25 5 30

Royal HaskoningDHv

TS/Construct

Proj ect
Onderdeel
Datum
Eenheden

Blad: 1

Rel: 5.27a 18 mrt 2015

Beton

Nederlandse NB

C2 :2010
Cl: 2009
C2 :2010

NB:2Oll(nl)
NB:2011(nl)
NE: 2011 (fl1)

Nee
Nee
Nee
Nee

Nee
Nee
Nee
Nee



Ç3
Royal HaskoningDHv Blad: 2

TS/Construct Rel: 5.27a 18 mrt 2015

Project : Oyster project

Onderdeel : Concrete beain
Datum kN/m/rad
Eenheden : 18/03/2015
Betendakking Boven Onder

Beugel / Verdeelwapening lste laag iste laag

Nominale dekking 15 30

Toegepaste dekking 40 40

Gelijkwaardige diameter 10 10

Cmin,b Cmin,dur ICdur 10 10 0 10 25 0

Cmin I\Cev Cnom 10 S 15 25 5 30

Minimale beugelafstand : 50 Theta graden) : 45.0

Uitg.p. inw.hefboomsarm : MRd

BZLAS1’XNG

______

Trek aan de : onderzijde

Nd [kN) 0.0

( Dwarskrachten [kN] hij verschillende beugels en hoh-afstanden

Diameter Bgls. z H.o.h.-afstanden beugels [mm)

(mm] /drsn [mm) 300 150 100 75 50

_______

10.0 2 709.6 199.08 323.07 484.61 646.14 969.22

12.0 2 707.5 231.93 463.86 695.80 927.73 1391.59

Opmerkingen
[132) De h.e.h.-afstand 300.0 x van de beugels is groter dan 240.5 nsn (art.

9.2.2(5))

(
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Controle van een betondoorsnede belast op zuivere buiging volgens Eurocode 2
Project: Oyster Datum: 26-3-2015
Projectnummer: BD4376—101-100 Naam: GJR Royal
Omschrijving: balk Versie: 1.0 HaskonhigDHV

Ew,Kh, Sty Toçeth,

Geometrie Materiaaleigenschappen
Vorm: 0 Plaat Betonsterkteklasse: C35/45

() Balk (rechthoekig) -

Staaikwaliteit: 85008

0 Balk (T-vorm) 1 Druksterkte beton: = 35 N/mm2

1 Treksterkte staal: fk = 500 N/mm2
10
1 Ontwerplevensduur: 50 jaar

1 Ontwerpsituatie: Blijvend
Breedte: b = 600 mm

)
Belastingsduur: Lange duur

Hoogte: h = 800 mm
600

Aanvullende richtlijn: Geen

Beugelwapening
Beugeldiameter: 12 mm Dekking op beugel: c1 = 30 mm

H.o.h afstand: s 100 mm n = 4 Dekking op zijkant beugel: c1 = 30 mm

Trekwapening

Laag aantal diameter tussenafstand Dekking op trekwap.: c1.51, = 42 mm

1 8 32 mm 37 mm h.o.h. le en 2e laag: 55 mm 53 mm

2 0 0 mm mm Nuttige hoogte: d = 742 mm

Drukwapening
Laag aantal diameter tussenafstand Dekking op drukwap.: c2a = 42 mm

1 5 16 mm 109 mm Nuttige hoogte drukwap.: d2 = 50 mm

UGT Bepaling bezwijkmoment
Percentage herverdeling: 0 % < 30 % x = 225 mm = 397 mm
Moment UGT: Md -1527 kNm
Hefboomsarm: z = 655 mm IMRd = 1847,5 kNm 1 luc = -0,83 1
Dwarskracht
Beugelwapening: 0 12 - 100 mm 4-snedig Oppervlak trekwapening: A,1 = 6434 mm2

Dwarskracht UGT: VEd = 1380 kN Pl = A,1/bd 2% p = 1,45 %

Hoek met as ligger: = 90 • V 0,6i1-fJ2S0) V = 0,52

Hoek drukdlagonaal: e = 40 • k = 1+(200/d) 2,0 k = 1,52

Beugelafstand: s = 100 mm 5I.mx = 300 mm

Capaciteit zonder dwar5krachtwapening: : VRd. 300 kN Verschuiving momentenlijn a = 390 mm
Capaciteit bij bereiken vloeigrens: VRd, 1534 kN
Capaciteit bij bezwijken drukdiagonaal: VRd,,,,,, = 2328 kN IVRd = 1534 kN 1 luc = 0,90 t
BGT Scheurbeheer5ing

Profilering staal: Geprofileerd hoofdwap. beugelwap.
Milieuklasse: XC2 Cnom = 37 mm 25 mm

Wm = 0,30 mm * 1,14 = 0,34 mm = 42 mm 30 mm

Moment BGT: MEfq = 64 kNm k,, = 1,14 1,20

Spanning tgv opg. vervorm.: 0 N/mm2
Staalspannirig: = 15 N/mm2 (. 340 N/mm’ bij MRrq)
Betondrukzonehoogte: x = 296 mm

Staafafstand: s = 69 mm 5*(c+0/2) = 290 mm

Maximale scheurafstand: = 216 mm (formule 7.11)

Verschil rek:
- £cm = 0,05 %

Scheurwijdte (Lange duur): wk 0,01 mm Wma = 0,34 mm voldoet

Maximale moment bij Wk = wma,: = 1415 kNm 1 Ilic 0,05 1
Controle wapeningspercentages
Trekwap. (art. 7.3.2): 590 mm2 (0,13%) 6434 mm2 (1,45%)

Trekwap. (art. 9.2.1.1): 646 mm2 (0,15%) 6434 mm2 (1,45%) 19200 mm7 (4,0%)

Drukwap (art. 9.2.1.1): 1005 mm2 (0,21%) 19200 mm2 (4,0%)

Beugelwap. (art. 9.2.2): 568 mm2/m (0,09%) 4524 mm2/m (7,54%)
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Date : 09/02/2015
File : C:\Users\l50033\Documents\Hyufldai Delft\Port.aal nieuw.rww

Theory for structural analysis: Geometrical linear.

Seltweight favorable/u.nfavorable according to NEN6702 5.2.1.

GEOMETRY

GRID

No.

1
2

LINES

LEVELS

No. Z X-min X—max

1 0.000 0.000 3.000
2 3.500 0.000 3.000

MATERIALS

Mt Description E-modulus[N/mm2) S.M. Pols. Exp. coeft.

1 C25/30 8352 24.0 0.20 l.0000e—005

2 S235 210000 78.5 0.30 l.2000e—005

MATERIALS contd.

Mt Description Creep coeff. Aggregate Rho[kg/m3]

1 C25/30 2.77 Norinal 2400

Material

l:C25/30
2 : S235
2 :S235

Area Inertia Formf.

4.S000e+005 2.5600e+010 0.00
1.3140e÷004 1.9270e+008 0.00
l.3877e÷004 l.2047e+008 0.00

Page: 54

Rel: 6.00a 22 may 2015

2 .HEB28O

cJ
‘.0

In

0
1’,

r14

u
‘.0

0
In

0
In

3 • 500

0,000

3, 000 -1

X Z-min Z-max

0.000 0.000 3.500
3.000 0.000 3.500

SECTIONS [mm]

Sect. Description

1 B*FI 600*800

2 HEB28O
3 K250/250/16CF
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SECTIONS contd. [mm]

Sect. Bar type Width Height e Type wi hi w2 h2

1 0:Normal 600 800 400.0 0:RH

2 0:Normal 280 280 140.0

3 0:Normal 250 250 125.0

NODES --

Node X Z

1 0.000 0.000

2 3.000 0.000

3 0.000 3.500

4 3.000 3.500

BARS

Bar Ni Nj Section Joint.i Joint.j Lerigth Rem.

1 1 2 l:B*H 600*800 ASM ASM 3.000

2 3 4 2:HEB2SO ASM ASM 3.000

3 1 3 3:K250/250/16CF ASM ASM 3.500

4 2 4 3:K250/250/16CF ASM ASM 3.500

FIXED SUPPORTS

No. node Code XZR 1=tixed 0=free Angle

1 1 100 0.00

SPRINGS

Spring Node Direction Angle Spring const. Type Top limit Bot. limit

1 1 2:Z—Lransl. 0.00 1.000e+005 Normal 0.000 0.000

2 2 2:Z—transl. 0.00 1.000e+005 Not-mal 0.000 0.000

LOAD CASES

LCa__Description Type

1 SWZ=0.00 1 Permanent bad
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LOADINGS LCa:l

<92.8

NODE LOADS LCa: 1

Load Node Jjirection value

1 4 X -92.800

MOMENTS LCa: 1

0

t

Fz : —108

-87FX: 93
Fz: 108
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SHEARFORCES LCa:1

AXIAL FORCES LCa 1

19
—46.4 —46.4

CD

H fli9 —108
Fx: -46.4 -46.4

Fz: 108

TRANSLWPIONS [mm] LCa:1

1

1.14

Fz:-l08
93

108
Fx:

Fz:



x
92.80

92.80
-92.80

z

108.27
—108.27

0 . 00
0.00
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BAR FORCES LCa:l

Bar Nd. Pos. AX±/AXj SZi/SZj MYi/MYj

1 1 —46.43 —57.85 86.72

1 1.499 0.00

1 2 —46.43 —57.85 —86.84

2 3 —46.37 —50.41 75.58

2 1.499 0.00

2 4 —46.37 —50.41 —75.67

3 1 —50.41 46.37 —86.72

3 1.870 0.00

3 3 —50.41 46.37 75.58

4 2 50.41 46.43 —86.84

4 1.870 0.00

4 4 50.41 46.43 75.67

REACTIONS LCa: 1

Nd.

1
2

M

Sum of the reactions

Su.m of the loads
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Profielnaain : K250/250/1OCF
Doorsnedeklasse : 1
Gewalst/gelast (1/2) : 1
Vloeispanning [N/mm2]; 235

( Oinega-kip : 0.530
-- Geschoord in het vlak --

Resultaten

Toegepast artikel
Unity-check y-as

6.3.3 Omega_buc/e*

0.918 Unity-check z-as
0.750
0. 834

Royal HaskoningDHV Blad: 70

TS/Construct Rel: 5.27a 25 mrt 2015

Project : Oyster project

Onderdeel : K2
Datum : kNmi/rad
Eenheden : 25/03/2015

Toegepaste_normen_volgens_Eurocode_met Nederlandse NB

Belastingen NEN-EN 1990:2002 C2:2010 NB:2011(nl)
NEN-EN 1991-1—1:2002 C1:2009 NB:2011(nl)

Staal NEN—EN 1993—1—1:2006 C2:2009 NB:201l(nl)

Knikstabiliteit. ( S)________________________________________

-- Geschoord uit het vlak --

L-systeem [in] : 6.00

Kniklengte gesch. [in] : 6.00 Kniklengte gesch. [in] : 6.00

Moment begin [kNm] : 0.00 Moment midden [kNm) : -13.10

Moment eind [kNm] : 0.00 Normaaikracht [kN] : -1360.00

Aanpend.belasting [kN] : -1360.00 Belastingfactor : 1.00

(
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Project
Onderdeel
Datum
Eenheden

Profielnaain
Doorsnedeklasse
Gewaist /gelast
Vloeispanning

( Omega-kip

L-systeem [ml

Kniklengte gesch. [mi

Moment begin [kNmJ
Moment eind [kNmi
Aanpend.belasting [kN]

Resultaten

Oyster project
K3
kN/m/rad
25/03/2015

K250/250/1OCF
1

0.530

5.00
5.00
0.00
0.00

—813.00

5.00
—0.00

—813 .00
1.00

6.3.1.1 Oxrtega_buc/e*

0.458 Unity-check z—as
0.815
0. 458

Royal HaskoningDHV

TS /Cons truct

Blad: 72

Rel: 5.27a 25 mrt 2015

Toegepaste normen volgens Eurocode met Nederlandse NB

Belastingen NEN-EN 1990:2002 C2:20l0 NB:2011(nl)
NEN—EN 1991—1—1:2002 Cl:2009 NB:2011(nl)

Staal NEN-EN 1993—1—1:2006 C2:2009 NB:2011(nl)

Knikstabiliteit. ( S)

(1/2) : 1
[N/mm2] : 235

-- Geschoord in het vlak -- -- Geschoord uit het vlak --

Kniklengte gesch. [mi
Moment midden [kNmi
Normaalkracht [kNI
Belastingtactor

Toegepast artikel
Unity-check y-as

(



Royal HaskoningDRV
TS /Raamwerken

Project...: Oyster project

Part

Diinensioris: kN;m;rad (unless otherwise stated)

Date 25/03/2015

File C:\Users\150033\Documents\Hyundai Delft\portaal nabij

reactor. rww

Theory for structural analysis: Geometrical linear.

Selfweight favorable/unfavorable according to NEN6702 5.2.1.

GEOMETRY

9,000

GRID_LINES

No. X Z-min Z-max

1 0.000 0.000 9.000

2 2.000 0.000 9.000

LEVELS

No. Z X-Inin X-max

1 0.000 0.000 2.000

2 6.000 0.000 2.000

3 9.000 0.000 2.000

MATERIALS

Mt Description E-modulus[N/mm2) S.M. Pois. Exp. coeff.

1 S235 210000 78.5 0.30 1.2000e-005

SEC’rXONS [mm]

Sect. Description Material Area Inertia Formf.

1 HEA16O 1:S235 3.8800e+003 1.6730e+007 0.00

2 ROND 25 1:S235 4.9087e+002 1.9175e+004 0.00

Page: 73

Rel: 6.00a 22 may 2015

6,000

0,000

(

(

2,000
1



BARS

Bar

1
2

3
4

5

Royal HaskonîngDHv Page: 74

TS/Raamwerken Rel: 6.00a 22 may 2015

Project...: Oyster project

Part.....:

SECTIONS contd. [min]

Sect. Bar type Width Height e Type wi hi w2 h2

1 0:Normal 160 152 76.0

2 0:Normal 25 25 12.5

NODES

Node X Z Node X Z

1 0.000 0.000 6 2.000 6.000

2 0.000 9.000

3 2.000 0.000

4 2.000 9.000

5 0.000 6.000

Ni Nj Section Joint.i Joint.j Length Rem.

1 5 1:HEA16O ASM ASM 6.000

3 6 l:HEA16O ASM ASM 6.000

2 4 1:HEA16O ASM ASM 2.000

5 2 1:HEA16O ASM ASM 3.000

5 6 1:HEA16O ASM ASM 2.000

6 6 4 1:HEA16O ASM SM 3.000

7 3 5 2:ROND 25 SM ASM 6.325

FIXED SUPPORTS

No. node Code XZR 1=tixed 0=free Arigle

1 1 110 0.00

2 3 110 0.00

LOAD CASES

( LCa ljescript±on

1 design loads

Type

_______

SWZ=0.00 1 Permanent bad



(

Royal HaskoningDHv Page: 75

TS/Raaniwerken Rel: 6.00a 22 may 2015

Project...: Oyster project
Part

LOADINGS LCa:l design loads

3.3

BAR LOADS LCa:1 design loads

Load Bar Type gl/p/m q2 A B psi psi-t_Rem.

1 6 l:QZLocal 3.100 3.100 0.000 0.000

MOMENTS LCa:1 design loads

(
r

Fx 0
Fx: 9.13

Fz;
34_34.88



Royal Has]coningDHv Page: 76

TS/Raamwerken Rel: 6.00a 22 may 2015

Project...: Oyster project

Part

SHEAR FORCES LCa:1 design loads

r

r4

cn

r

C\

Fx:
0Fx: 9.13

Fz:
34Fz:_34.88

AXIAL FORCES LCa:l design loads

(

Fx:
0Fx: 9.13

Fz:
34Fz:—34.88



Royal HaskoningDlw Page: 77

TS/Raaxnwerken Rel: 6.00a 22 may 2015

Project...: Oyster project
Part

TRANSI.iATIONS [mm] LCa:l design loads

(

0

Fx: o. 9.13

Fa:
34Fz:—34.88

BAR FORCES
Bar Nd. Pos.

1 1
1 5

2 3
2 6

3 2
3 1.256

() 3 4

4 5
4 1.562
4 2

5 5
5 0.890
5 6

6 6
6 0.935
6 2.269
6 4

7 3
7 5

MYi /MYj

0.00
1.01

0.00
0.45

3.26
0.00

—1.93

—3 .54
0.00
3.26

4. 55
0.00

—5.67

—5.22
0.00
2 .76
1.93

—0.00
0.00

LCa:1 design loads

2Xi / A2Cj

—34.87
—34.87

7.70
7.70

-2.27

—2.27

—2.59

—2.59

—6.96

—6.96

2.59

2.59

28.64
28.64

SZi/SZj

0.17
0.17

0.07
0.07

—2.59

—2.59

2.27

2.27

-5.11

—5.11

7 .03

0.00
—2.27

0.00
0.00



Royal HaskoningDEv

Nd. X

1 0.17
3 9.13

z
34. 87

—34.87

0.00
0.00

TS/Raamwerken Rel: 6.00a 22 may 2015

Project...: Oyster project
Part

R.EACTIONS LCa:1 design loads

Page 78

9.30
—9.30

M

Suxn of the reactions

Sum of the loads

c
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Royal HaskoningDHV
TS/Liggers
Project : Oyster —

Component. ... Floorslab
Struct. eng..: 150033
Principal...
Dimensions...: kN!m/rad
Date : 22/05/2015

15%
0.000
50%

Physical linear: Calculations are based on E-modulus from MATERIALS table.

Phy.NLE.short : Calculations are based on corrected E—modulus. (short term)

These E-mod. are calculated from the forces of the Physical linear calculation.

0

Applied standards according to Eurocode with Dutch Nk

Loads NEN—EN 1990:2002 C2:2010 NB:2011(nl)

NEN-EN 1991-1—1:2002 C1:2009 NB:2011(nl)

Concrete NEN-EN 1992-1-1:2011(nl) C2:2011(nl) NB:2011(nl)

GEOMETRY Beam: 1

1 0.000 7.200
2 7.200 14.400

MATERIALS

E-modulus[N/mm2] Cement Creep coef. tJ.M. U.M.incr. Pois.

10728 N 2.18 25.0 0.20

SECTIONS [mm]

Sect. Description

1 B*H 1000*220

SECTIONS contd. [mm]
ey Type wl hl w2 h2

Page: 81

Rel: 6.00 22 may 2015

Partial fixity left : 15% Partial fixity right

Redistribution of moments : No Max. section length

Age of concrete at loading : 28 Relative humidity

Bendings are calculated by corrected stiffness.

ref.

z
A

\
7.200 1 7.200

14.400
1:B*H 1000*220

FIELD LENGTHS Beam:1

Field From To Length

7.200
7.200

Mt Description

1 C35/45

Material

1 :C35/45

Sect Forrnf. Width Height

1 0.00 1000

Area Inertia

2.2000e+005 8.8733e+008

220 110.0 0:RH
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Royal HaskoningDHv Page: 82

TS/Liggers Rel: 6.00 22 may 2015

Project : Oyster -

Component....: Floorslab

SECTIONFORNS [irnu]

1 BH 1000*220

LOAD CASES

L.C. Description Loaded/unloaded ‘l’. ‘V2 S.W.

1 permanent bad 2:Permanent EN1991 0.00

2 Var. bad 1:Checkerboard EN1991 1.00 0.90 0.80 0.00

LOAD CASES

LCa JJescription Type

1 permanent bad 1

2 Var. bad 2 Var. bad pers. etc. (p_rep)

FIELD LOADS Beam: 1 LCa: 1 permanent bad

11iI1 1 1j11 1751 111

FIELD LOADS Beam:l LCa:1 permanent bad

Load Ref. Type Description ql/p/m q2 psi Dist.__Length

1 1:q—boad —7.500 —7.500 0.000 7.200

2 1:q—boad -7.500 —7.500 7.200 7.200

FIELD LOADS Beam:l_LCa:2 Var. bad



LOAD COMBINA’PIONS

Beam:1 LCa:2 Var. bad

Description ql/p/m q2 psi Dist. Length

—7.000 —7.000 0.000 7.200

—7.000 —7.000 7.200 7.200

1 Perm
1 Perm
1 Perin

1 Perm
1 Perm
1 Perin
1 Perm
1 Perin
1 Perm
1 Perlu

1 Perm
1 Perm

1.35
0.90
1.35
1.20
0.90
0.90
1.00
1.00
1.00 2 psi2
1.00
1.00
1.00

2 psiO
2 Extr
2 Extr
2 psiO
2 Extr

1.50
1.50
1.50
1.50
1.00

1.00

FAVOURABLE PARTS OF PERNANENT ACTION

LC0 Fields with_favourable_parts of permanent action

1 No beams
2 All fields the factor:0.90
3 No beaiiis

4 No beams
5 All fields the factor:0.90

6 All fields the factor:0.90

DEFLECTION Wi [mm] Beam:1 Permanent combination

(

—3.90 —3.90

Royal HaskoningDHv

TS/Liggers

Project : Oyster -

Component....: Fboorslab

FEELD LOADS

Page: 83

Rel: 6.00 22 may 2015

Load Ref. Type

1 l:q-boad
2 1:q-load

LC0 Type LCa Gen. Factor LCa Gen. Factor LCa Gen. Factor LCa Gen. Factor

1 Fund.
2 Fund.
3 Fund.
4 Fund.
5 Fund.
6 Fund.

Q 7 Char.
8 Quas.
9 Quas.

10 Freq.

11 Freq.
12 Perm.

2 psil 1.00



Royal HaskoningDHV Page: 84

TS/Liggers Rel: 6.00 22 may 2015

Project : Oyster -

Component....: FloorslalD

DEFLECTION w2 [mm] Beajn: 1 Quasi-permanent combination

—12.6 —12.6

( DEFLECTXONWbi [mml

______Beam:1_Characteristiccombination

4.66 4.66

—39.4 —39.4

DEFLECTION Wmax [mm] Beam:1 Characteristic combination

3.52 3.52

—43.3 —43.3

£4ii

— — — — — — — —

t%__. _.— — -.-...

__

—

23, <



Royal HaskoningDHV
TS/Liggers

Project : Oyster -

Component....: Floorslab

DEFLECTION

___

Field side position ‘ep 1 2 Wadd

______________

[ml [min) [mm] [min) [min) [lrep/]

1 Neg. 3.120 7200 —3.9 —12.6 —39.4 183

1 Pos. 5.760 7200 —1.4 0.5 4.7 1544

2 Neg. 4.080 7200 —3.9 —12.6 —39.4 183

2 Pos. 1.440 7200 —1.4 0.5 4.7 1544

Page: 85

Rel: 6.00 .22 may 2015

DEFLECTION Wxnax [mm) Beam: 1 Frequent combination

2.89 2.89

—39.3 —39.3

Characteristic combination

W0 W Wmax

[mm) [min) [mm] [irep?)

—43.3 —43.3 166
3.2 3.2 2224

—43.3 —43.3 166
3.2 3.2 2224

DEFLECTION Wbij [mm) Beam:1 Frequent combination

- 3.95 3.95

—35.4 —35.4

(



(

DEFLECTION Wbij [mm]

3.33

Beam:1 Quasi-permanent combination

3 .33

DEFLECTION WmaK [Inni]

_____ _____

Beam:1 Quasi-permanent combination

2.36 2.36

Royal HaskoningDHV
TS/Liggers

Project : Oyster -

Component....: Floorslab

DEFLECTION

Page: 86

Field side position ‘rep W1 W2 Wadd

[m] [mm] [mm] [mm] [mm] [lrep/J

1 Neg.
1 Pos.
2 Neg.
2 Pos.

3.120
5.760
4.080
1.440

7200
7200
7200
7200

—3.9
-1.4
—3.9
—1.4

Rel: 6.00 22 may 2015

Frequent cornbination

Wjx
[mm] [mm] [lrep/]

—39.3 183
2.5 2850

—39.3 183
2.5 2850

—12.6
0.5

—12.6
0.5

—35.4
4.0

—35.4
4.0

Wt0t

[mm]

—39.3
2.5

—39.3
2.5

203
1822

203
1822

—31.5 —31.5

(
—35-4 —35 .4



Royal HaskoningDHV
TS/Liggers

Project : Oyster -

Component....: Floorslab

DEFLECTION
Field side

1 Neg.
1 Pos.
2 Neg.
2 Pos.

Page: 87

Rel: 6.00 22 may 2015

Quasi-permanent combination

pOSition ‘rep W1 W2
-—

Wadd W0 W Wmax

[m) [mm] [mm] [mm] [mm] [lrep/] [mm] [mm] [mm] [lrep/]

3.120 7200 —3.9 —12.6 —31.5 229 —35.4 —35.4 203
5.760 7200 —1.4 0.5 3.3 2164 1.9 1.9 3787
4.080 7200 —3.9 —12.6 —31.5 229 —35.4 —35.4 203
1.440 7200 —1.4 0.5 3.3 2164 1.9 1.9 3787

(
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(
S03 07-11-95 Maalveidhoogte: 1.20 t.o.v. NAP Coordinaten:
Handboring Grondwaterniveau: t.o.v.

NAP MV Profiel M G P Omschrijving bodernprotiel Opmerkingen
‘ - -

— 00Dm Verharding, (stmatslenen).
1 ‘ 0.0Dm Zand, matig fijn. bruin, matig acholpenhoudend.

-j 0 0.5Dm Klei, matig slap, donkergrijs. zwak veenhoudend.‘

0.7Dm Klei, matig slap, blauwgrijs.

—

— —

— 1.5Dm Eind. boring

S04 07-11-95 Maalveldhoogte: 1.18 t.o.v. NAP Coordinaten:
Handboring Grondwaterniveau: -.— t.o.v.

NAP MV T Proflel M G P Omschrijving bodemproflel Opmerkingen
•.“ - -

— 0 OOm Verharding (straalalenon)
. 0.08m Zand, matig fijn, grijs, zwak sdielpenhôUdend.

-j .0 .j: , .
.. 0.2Dm Zand, matig fijn, lichtbruin.

‘ .
. 0.6Dm Zand, matig fijn, grijs.

1.45m Grind.
.ij

0
“‘ 1.5Dm Klei, stap. donkergrijs.

1.8Dm Einde boring.

S07 07-11-95 Maalveidhoagte: 1.23 t.o.v. NAP Coordinaten:
Handboring Grondwaterniveau: -.— t.o.v.

NAP MV Proflel M G P Omschrijving bodemproiiel Opmerkingen
— -

— 0.0Dm Verharding, (alraatslenen).
: 9f 0.08m Zand, matig fijn, bruin. matig schelpenhoudend.

-j.O 744/..- .. 0.35m Zand, matig fijn, donkergrijs, matig schelpenhoudend.
‘ 0.55m Klei, matig slap, donkergrijs, zwak veenhoudend., — —

— 0.7Dm KI.i, slap, blauw.
-2.0

. 1.5Dm Einde boring.

--____________

Q JOUSTRA GEOMET Project: EXPEFUMENTEERHAL IRI TU Rapportnr: AA.03933Sassenheim
‘

0252 - 216713 Locatie: MEKELWEG DELFT Proj. datum: 1312-1995
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(

CONTACT

Foundation Constructors, mc.
81 Big break Road
Oakley, CA 94561

Phone: 925-754-6633 p
Email

?OUNDATION
PILEDRIVING Co-rRAcroRs

FUNDEX PILES

( VIBRATION-FREE SOIL DISPLACEMENT CAST-IN-PLACE CONCRETE PILE

The Fundex pile is a true full section cast in place reinforced concrete pile, installed by torque and down pressure,
completely free of vibration and with no piledriving noise. It is a true soli displacement pile over its full pile Iength

Fundex piles are usually designed for a 40 to 125 ton service capacity. The method of installation permits no possibility

of discontinuities of the pile shaft because a sealant prevents intrusion of soil or water into the incomplete pile There are

no limitations on the depth of the reinforcing cage or rebar size within the pile. There is no centraltendon required, and

concrete is not soil mixed. but rather pure structural concrete

Fundex piles are true soil displacement cast-in-piace piles. While the operation appears similar to a drilling job, the

patented Fundex tip displaces the soil laterally. bringing no spoils to the ground surface. This soil-displacement quality

greatly enhances the pile’s capacity over comparably sized conventional drilled shafts.

A cast iron boring tip is fitted to a drilling mandrel by means of a chuck assembly. The mandrel is installed by using

torque and down-pressure, producing veryJow noise levels and no vibration. Upon reaching the bearing layer - or upon

sufflcientiy penetrating soil strata in the case of friction pile design - a reinforcing cage is suspended within the mandrel,

and concrete is placed. The drill mandrel is then extracted by oscillation thereby leaving the tip, concrete and cage

behind in place. In this way, true full section cast-in-place concrete piles are constructed.

The mandrel is 14’ in diameter, and the boring tip is 18’ in diameter The effective diameter of the completed pile

http://www.foundationpiledriving.com/fundex-pites/ 22-5-2015
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produced is nominally 16 inches While the Fundex pile is designed for capacities comparable to conventional 14

Precast driven piles, the cast insitu construction of the piles produces a roughened amplitude surface at the piIe-to-sc

interface, thereby increasirig the frictional capacily of the Fundex piles over other soli displacement piles,

The tip, concrete, and reinforcing are the primary structural eiements of the pile. Because the tip is fitted to the mandrel

with a drilling chuck and waterproof caulking, there is no concern of soil or groundwater entering the pile mandrel prior to

the completion of the pile Greatly variable depths across a site are achievable as the mandrel may be stopped at any

point “refusal” is encountered

FUNDEX PILES ARE SUITABLE FOR PROJECTS ON WHICH:

• Drilled shafts may be appropriate, but drill spoils are to be avoided

Space restricts the use of larger diameter drilled shafts, and higher unit friction values are required to develop
capacity

• The project space is too confined for conventional precast piledriving

. Noise or vibration is not permissible

• There is a high variability in required pile depths

+ Are too remote from precast pite tabricators to economically ship precast piles to the site

• Auger cast pile construction presents quality control issues

ADVANTAGES OVER PRECAST PILES

• Suitable for projects inaccessible to precast piles due to space restrictions

+ Lengths are easily adjusted as required in the field for each pile

+ Roughened amplitude of concrete surface affords higher unit friction than smooth pipe or concrete pile

+ Instaflation produces no piledriving noise or vibration

ADVANTAGES OVER DRILLED PIERS

Running sands, caving or very poor soils, or the presence of a high water table do not affect the instaliation of Fundex
pile.

Because Fundex piles are displacement piles, the Fundex pile affords a higher unit friction capacity than a
comparable drilled shaft

+ No materials are conveyed to the surface or are ailowed to migrate to deeper strata- a consideration 1f contaminants
are known to exist at a site Drili spoil offhaul is virtually eliminated

+ Fundex method allows reinforcing cages of any length, and constructs the structural shaft without necking or soil
intrusion

ADVANTAGES OVER ACP / ACIP PILES

+ Fundex piles are full section soli displacement

+ The mandrel preverits ntrusion of soil and ground water into the structural elements

+ Reinforcing is not limited, nor ‘pushed’ in grout coiumns The cage is set prior to concrete placement

+ The pile may be fully inspected at any point during installation prior to or during concrete piacement. lnspection B
does not rely on ‘black box’ interpretation to evaluate the pile shaft The inspector can literally look down the shaft to
the tip

http:/www.foundationpiledriving.com/fundex-piles/ 22-5-2015
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FUNDEX PILES PILING WITHOUT VIBRATION

Method of Installation:

Phasel.

A crawler mounted hydraulic piling rig fitted with an hydraulic drili table with 1 .5 m stroke Hydraulic puil down

The drili point complete with a bayonet joint, is attached toe drili tube which in turn is clamped in the drilitabie

To commence driiling the drili table is raised to its maximum height and the drili tube is clamped. The drili tube is drilled

into the ground with a puli down force on the axis (F = 200 kN) and a torque (ver 120-500 kNm), The ground is

displaced, as drilling takes place.

Phase 2.

After ensuring that the drili tube is dry, the reinforcing is placed in position and sufficient concrete for the complete piie is

poured into the drili tube.

Phase3.

The drili tube is extracted with upward and downward oscillating movements. The drill-point forms an enlarged pile base

and stays in the soli.

Phase 4.

The pile is completed when the reinforcing cage is placed in position.

TEST PROGRAM FUNDEXPILES

Powerstation Yseicontrole Harculo/Executed by “Delft Soil Mechanics aboratory

By using a manometer installed in the hydraulic circuit it is possible to assess the ground resistance by direct

comparison with the pressure and It is therefore possible to measure the bad bearing capacity of the foundation layer

There is a fairly accurate correlation between the pressure shown on the manometer and the cone resistance which has

( been measured previously.

Because of horizontal displacement and compaction, the cone-resistance of the soil will increase, which has a positive

effect on the pilebearing capacity.

Should this system be appiled in very weak soiis, it is possibie to piece a prefabricated core or a thin steel casing in the
dribi-tube after reaching the foundation level The inner casing is then fibied with concrete and the drili-tube extracted

The space formed by the drili point and the inner-casing or prefabrication core is then filled with grout When very dense

or hard layers have to be penetrated the tube will be drilled by using fluidation. Water is injected through the dribi-point

around drilipoint and drili-tube. By means of increasing the pore pressure the effective stress of the soil is temporary

decreased in order that the driliing’procedure will continue easier.

ADVANTAGES OF THE FUNDEX PILES

No vibration. No danger to adjacent buildings during driiiing Soil displacement so no decrease of cone resistance
and no harm to existing piies

“ Silent operation: The only noise comes from the power pack
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Speed: The piling rig can be moved on site and quickly erected and made ready for work, thereby providing a high
production capacity

Bearing capacity: A strong bond between the ground and the pile is created due to the shape of the pile surface,
and the soil displacement and compaction.

÷ Control: The changes in the ground resistance can be monitored by the pressure readings shown on the manometer.

Economy: There is no superfluous pile length and reinforcement can be light

÷ Removal of the ground: The ground is not removed but displaced to the side, so that ii compacts and improves

÷ Anchor piles: The Fundex pile can be installed to a maximum rake of un 3

÷ Bearing capacity: Depending the soil resistance from 1000 to 1250 kN

÷ Fundex tension piles: A variation on the system is the Fundex tension pile

÷ Method of installation: The drill-tube is provided with a specially designed drili point in which a short reinforcement
cage is installed.

When the foundation level is reached, the reinforcement is placed over the anchorcage in the plepoint, which

guarantees sufficient anchor Iength. The drill-tube can be extracted after placing of concrete, Due to the shape of the

pilepoint, the Fundexpiles is very suitable for tension piles.

For piles with high tension, Fundexpiles with prestressed steel bars can be applied, also Tubexpiles (like Fundex but

( with permanent casing)

Standard sizes of Fundexpiles:

Shaft diameter Drili point diameter:

380 mm 450 mm

450 mm 550 mm

In special cases, but depending pile ength and soil resistance:

Shaft diameter: Drili point diameter:

520 mm 670 mm

Fundex piles can be constructed at 800 mm from an adjacent building, but in a corner this distances is more.

( 1 1 e 1
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