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• Elementen
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• Boogwerking
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Ontwerpmethoden

• Membraan werking
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Ontwerpmethoden

• Horizontaal glijden
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Ontwerpmethoden

Ontwerpvragen, dimensionering
• Palen

– diepte 
– raster
– kwaliteit

• Geogrid
– aantal lagen
– kwaliteit geogrid
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Ontwerpmethoden

Beschikbare ontwerpmethoden
• BS8006 (1995)
• CUR 2002-7 Gewapend 

granulaatmatras op palen (2002)
• Emphelung 6.9 (2004)
• Plaxis
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Ontwerpmethoden

Vergelijking ontwerpmethoden
BS8006 Emphelung 6.9 Plaxis

Ophoging, hoek van 
inwendige wrijving (φ’)

nee ja ja

stijfheid slappe lagen pakket nee ja ja

aantal lagen geogrid 1* 2 >3

horizontaal glijden, momenten 
in paal nee nee ja

vervormingen nee nee* ja
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Palen 273mm
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Draagkracht 
(sonderingen)
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Hoogte Hoogte Hoogte Hoogte Hoogte Hoogte Hoogte Hoogte Hoogte Hoogte Hoogte Hoogte Hoogte Hoogte Hoogte Hoogte Hoogte Hoogte Hoogte Hoogte
6 6 6 6 6 6 6 6 6 7 7 7 7 7 7 7 7 7 7 7

81 81 81 81 81 81 81 81 81 94 94 94 94 94 94 94 94 94 94 94
127 127 127 127 127 127 127 127 127 147 147 147 147 147 147 147 147 147 147 147
183 183 183 183 183 183 183 183 183 212 212 212 212 212 212 212 212 212 212 212

248,92 248,92 248,92 248,92 248,92 248,92 249 249 249 288 288 288 288 288 288 288 288 288 288 288
325,12 325,12 325,12 325,12 325,12 325,12 325 325 325 376 376 376 376 376 376 376 376 376 376 376

NI139 NI138 NI 113 NI136 NI137 S10/S26 S9/S25 NI134 NI135 S10/S26 S9/S25 NI134 NI135 NI133 NI 123 NI132 NI131 S11/S27 S12/S28 S3 new
[kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN]
30,0 36,0 34,8 52,0 5,0 4,3 3,4 5,0 6,0 4,3 3,4 5,0 6,0 5,0 4,8 7,0 3,0 3,1 3,5 5,0
33,0 43,0 38,8 57,0 5,0 4,4 3,6 6,0 7,0 4,4 3,6 6,0 7,0 5,0 4,9 7,0 3,0 3,3 3,5 5,0
36,0 53,0 42,7 61,0 5,0 4,9 3,9 6,0 7,0 4,9 3,9 6,0 7,0 5,0 4,9 7,0 3,0 3,4 3,6 5,0
40,0 58,0 46,2 64,0 5,0 5,9 4,0 6,0 7,0 5,9 4,0 6,0 7,0 5,0 5,0 7,0 3,0 3,7 3,8 5,0
43,0 61,0 53,6 74,0 5,0 8,8 4,1 6,0 7,0 8,8 4,1 6,0 7,0 5,0 5,1 7,0 3,0 4,0 3,8 5,0
52,0 81,0 81,5 90,0 7,0 9,8 4,3 7,0 7,0 9,8 4,3 7,0 7,0 5,0 5,2 7,0 4,0 4,1 4,0 6,0
74,0 115,0 123,4 108,0 8,0 13,8 4,4 7,0 7,0 13,8 4,4 7,0 7,0 5,0 5,6 7,0 4,0 4,3 4,2 6,0
85,0 138,0 156,4 147,0 10,0 19,0 4,6 9,0 7,0 19,0 4,6 9,0 7,0 8,0 5,7 8,0 4,0 4,3 4,3 6,0
88,0 175,0 200,1 174,0 12,0 25,2 6,9 12,0 8,0 25,2 6,9 12,0 8,0 11,0 5,9 8,0 4,0 4,5 4,4 6,0
88,0 229,0 255,7 193,0 21,0 32,1 10,7 21,0 8,0 32,1 10,7 21,0 8,0 19,0 8,4 9,0 4,0 4,6 4,8 6,0
72,0 230,0 171,2 217,0 33,0 36,3 13,9 28,0 10,0 36,3 13,9 28,0 10,0 23,0 9,8 12,0 4,0 5,0 5,7 6,0
70,0 154,0 143,9 226,0 45,0 39,6 19,2 35,0 12,0 39,6 19,2 35,0 12,0 26,0 15,2 13,0 5,0 6,9 8,9 7,0
69,0 143,0 136,0 159,0 58,0 64,7 32,3 42,0 14,0 64,7 32,3 42,0 14,0 32,0 27,2 14,0 7,0 8,4 13,1 10,0
70,0 140,0 124,4 144,0 73,0 87,6 42,2 79,0 22,0 87,6 42,2 79,0 22,0 57,0 31,4 24,0 7,0 10,6 26,2 11,0
70,0 133,0 120,6 139,0 98,0 105,5 47,6 106,0 32,0 105,5 47,6 106,0 32,0 84,0 38,7 31,0 10,0 15,5 30,6 14,0
71,0 160,0 169,5 136,0 112,0 90,8 55,2 125,0 40,0 90,8 55,2 125,0 40,0 107,0 53,1 41,0 14,0 21,1 35,1 30,0
98,0 178,0 179,2 136,0 128,0 69,3 70,2 141,0 49,0 69,3 70,2 141,0 49,0 134,0 58,5 47,0 21,0 40,1 44,8 53,0
121,0 196,0 194,1 138,0 123,0 71,8 96,0 130,0 61,0 71,8 96,0 130,0 61,0 149,0 85,4 57,0 49,0 73,7 78,2 61,0
136,0 261,0 218,0 142,0 128,0 70,9 96,6 138,0 70,0 70,9 96,6 138,0 70,0 160,0 97,0 79,0 79,0 78,3 94,3 69,0
212,0 282,0 232,6 182,0 133,0 68,7 80,1 147,0 78,0 68,7 80,1 147,0 78,0 160,0 107,2 112,0 70,0 89,1 95,8 77,0
236,0 314,0 244,7 229,0 135,0 103,0 66,3 152,0 101,0 103,0 66,3 152,0 101,0 145,0 113,0 120,0 63,0 95,9 106,5 85,0
248,0 355,0 270,1 265,0 155,0 142,0 62,2 157,0 134,0 142,0 62,2 157,0 134,0 146,0 115,3 126,0 66,0 98,1 108,2 92,0
268,0 377,0 296,0 289,0 189,0 167,2 59,3 155,0 146,0 167,2 59,3 155,0 146,0 149,0 120,1 135,0 66,0 117,0 114,3 103,0
284,0 400,0 310,6 309,0 199,0 185,1 59,5 153,0 158,0 185,1 59,5 153,0 158,0 150,0 125,1 143,0 66,0 104,1 151,0 139,0
303,0 430,0 367,2 330,0 212,0 197,3 60,0 158,0 167,0 197,3 60,0 158,0 167,0 161,0 125,9 151,0 76,0 108,1 161,3 150,0
325,0 451,0 416,3 351,0 222,0 227,7 60,1 160,0 179,0 227,7 60,1 160,0 179,0 195,0 129,6 173,0 79,0 108,3 166,9 159,0
347,0 468,0 424,7 378,0 252,0 260,9 61,4 160,0 200,0 260,9 61,4 160,0 200,0 200,0 128,3 190,0 114,0 113,8 169,2 171,0
371,0 481,0 440,0 416,0 296,0 297,9 63,8 158,0 275,0 297,9 63,8 158,0 275,0 207,0 123,2 200,0 125,0 138,9 160,5 194,0
376,0 495,0 455,0 397,0 323,0 302,7 65,6 161,0 265,0 302,7 65,6 161,0 265,0 215,0 125,8 207,0 135,0 152,5 163,9 208,0
389,0 508,0 454,0 389,0 366,0 296,8 65,9 160,0 251,0 296,8 65,9 160,0 251,0 222,0 125,3 199,0 137,0 171,7 167,8 220,0
400,0 521,0 470,3 380,0 403,0 305,6 68,8 175,0 255,0 305,6 68,8 175,0 255,0 229,0 129,5 205,0 147,0 205,0 169,6 236,0

sondering

diepte
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PLAXIS doorsnede
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Buitenste palen groter 
veldmoment

• Maatregelen
– Kopwapening
– Wapeningskorf
– Staalvezelwapening
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Praktijkproef
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Monstername ten bate van laboratorium proeven

Testbalken (links) en kuben (druk)
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Monitoring
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Monitoring
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Bovenste laag , 
midden van de 
ophoging, 
boven paal

Onderste laag , 
halverwege de 
ophoging, 
boven paal

Onderste laag , 
halverwege de 
ophoging, 
tussen paal
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       Monitoring  Empfehlung 6.9   BS8006    PLAXIS

Verificatie 
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Vragen ?

CRUX Engineering BV
Asterweg 20 L1
1063 HN Amsterdam

020 – 494 30 70 (tel)
020 – 494 30 71 (fax)

www.cruxbv.nl
info@cruxbv.nl


