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Particle size 0-01 01 1 10 mm
[

Osmosis Very limited use
Limited soil range,
affects much larger

Dewatering area than is being
protected

Cement " : 2

grouting Fills voids and fissures,

2 dispels water, net gain

Bentonite in strength and reduction

grouting 3 of permeability, suitable

> [ : . for granuiar soils

Chemical

grouting %

Ground Very strong, impermeability

freezing suitable in alf strata

Compressed R ‘ Limited range, heaith

air B i P hazards

f m c f m c f J m r c 8
Soil §
fype Clay Sift Sand Gravel
Approx. —3[- 2]
permeability | 107 110—° [10_5 110-‘[10 0[10“ mis
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Pipes prior to freezing

o O O 0

Following initiation of freeze

Closure of frozen earth wall

{ | /
r—a R - > — e .
! 4 ! / ! - L y /. /' . .

Complete frozen earth wall
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EVAPORATIVE CONDENSER
COOLING WATER

3
+ FAN
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L FD ‘
WATER PUMP

BRINE CHILLER

BRINE FROM FIELD
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EXPANSION VALVE

s Sl By P

ol 5 iSe O 15 Olg Sl S wolites sk 5 U5 e e 53 b ) s 053 4l 0S5 ba s ] 5
C,i\.c_.d\usir:z;wﬁ;u:,”;\ﬁrﬂoujt{rgwm;m,,.;wuj.;,umzw,;u:,,qwé;\{p&b\f

(s Al ign aind alhe b 5 039 40 4 Dg e oS S ble 03 gy e 33 4y (S O]
55 b les s oog dalgn BB (siles 5wl K w3 s sy ) oslizal bt ANV mle 035 25
Ble Do by s bawsme Hlad Cou (T o igm — V48 "Ccles jo o7 S5 200 s plosil jim e Sllas pl b
YL Gy 4 Olg (oo ooy opl Al 1S oo el 1y 5Lin )00 (Slo w457 5 5ie e:ﬁjléj.:)‘,.ac.ibm.éb Oy g
S s il osleT (gl SIS iy oS oS il e 3L Sl 5 S5 L 6,8 6K ol 4 5L O oS slasl
SaSl 4 s 2SS sl g fols oS gt o 055 2 Sl sleil sla ) S sy oK sl axsls
Sl &3 381 sl Gy ol Ul el i Sl 555 (Sleins 31 ias cnl 53 e 03,5 desmte Lo oS4l 08 e 3 pie

au,;béuojjks;Lq.;mu)tfeﬁigi,:u,w&g.mﬁwumh}»u;u;.;uu;wpgiiétﬁ,::«”

Soil Freezing with Nitrogen
Ground ...freezing lances Special road tanker
is prepared are inserted delivers nitrogen
and during the freezing process,
9 the liquid nitrogen evaporates 9

‘ and is discharged
Liquid nitrogen (LN,)
is fed into the pipe system,
the quantity is controlled via sensors

and
fills
gas tank

fe—R

{ { 1! a) control valve

Soil Construction project b safety valve
is frozen until can begin
it forms a stable
block of ice

5” liquid nitrogen
Tl gaseous nitrogen

*

. Groundwater
T o cannot penetrate
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