Some issues from the FOREVER experience
Roger Frank

CERMES (ENPC-LCPC), Paris 
FULL SCALE TESTS
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CENTRIFUGE TESTS
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LARGE EXPERIMENTAL TANK
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SMALL CALIBRATION CHAMBER
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	Labo
	Test
	Instal-lation
	N
	α
	β
	S/B
	B
	D
	Ce

	
	
	
	
	
	
	
	mm
	m
	

	CEBTP (2D)

Full scale
	Réseau 1
	Bored
	4
	20°
	-
	4
	100
	5
	0,81

	
	Réseau 2
	Bored
	4
	20°
	-
	12
	100
	5
	0,85

	
	Réseau 3
	Bored
	4
	20°
	-
	17
	100
	5
	0,81

	LCPC

Centrifuge 10g
	Type Lizzi

(initial)
	Molded
	18
	9°* / 

11,8°**
	-20°* / 200°**
	7
	2
	0,2
	1,31

	
	Divergent
	Molded
	18
	9°
	90°
	7
	2
	0,2
	0,97

	
	En vrille
	Molded
	18
	9°
	0°
	7
	2
	0,2
	0,65

	
	Alterné
	Molded
	18
	9°
	0°*/180°**
	7
	2
	0,2
	0,51

	LCPC

Centrifuge 10g
	Chevalet 1
	Jacked
	2
	10°
	-
	3
	12
	0,6
	0,92(1)

	
	Chevalet 2
	Jacked
	2
	20°
	-
	3
	12
	0,6
	0,87(1)

	L3S

Experimental tank
	1998 (2)
	Jacked
	18
	20°
	0° */ 180°**
	7
	10
	1
	2,3

	
	1998 (3)
	Jacked
	18
	20°
	0° */ 180°**
	3,5
	10
	1
	1,81

	
	1999 (2)
	Jacked
	18
	20°
	0° */ 180°**
	7
	10
	1
	1,77

	
	1999 (3)
	Jacked
	18
	20°
	0° */ 180°**
	3,5
	10
	1
	1,74

	
	1999 (4)

plus enchevêtré
	Jacked
	18
	20°
	-40° ou 220°***
	7
	10
	1
	2,29

	
	2001 (1)

quasi cylindrique
	Jacked
	18
	20°
	( -30° / 210° **
	7
	10
	1
	2,93

	CERMES

Calibration chamber
	En surface
	Jacked
	5
	15°
	90°
	4
	10
	0,5
	-

	
	(C = 50 kPa
	Jacked
	5
	15°
	90°
	4
	10
	0,5
	0,65

	
	(C = 100 kPa
	Jacked
	5
	15°
	90°
	4
	10
	0,5
	0,59

	
	(C = 150 kPa
	Jacked
	5
	15°
	90°
	4
	10
	0,5
	0,59

	Lizzi (1978)

Experimental tank
	
	Molded
	18
	8,3°* / 11,8°**
	-20°* / 200°**
	7
	20
	2
	2,22


* external row   **internal row   ***on the same row (1) with regard to group 

Influencing factors
Spacing 

Sand density ; type of soil
Micropile density

Inclination and interlocking angles

Conclusions
· under horizontal loading, (simple) networks have a better behaviour than a group 

· for vertical loading : good density of 'long' micropiles should confine the soil 

· micropiles should "turn inwards" : ( < 0

· no positive network effect in dense granular soils
We have to distinguish between :

· high capacity micropiles, with group or simple network effect  (case 1.2 – 1.3 ? )
· bored/grouted or driven micropiles, with network effect by confinement and pinning of the soil 

(case 1.6 – 1.7 ? )
_1081351290.doc
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