by TEKMAS AS Project-Report: Stabilization

Manufacture and worldwide Sales . .Of a forest way near Lgten
GROUNDECO®-SYSTEMTECHNOLOGY for Soil Stabilization municipality Hedmark / country Norway

Project Report on Stabilization in 2019 of a approx. 4,65 km long forest way near Lgten,
municipality Hedmark / country Norway

application of GROUNDECO® SYSTEMTECHNOLOGY in June 2019: on 3th , 4th gth and 7th
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Stationing + places of measurement of Correlation between ,,EV2“ and ,,EV dyn“ + height profile
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views and building conditions from forest way at june 26t 2019

stat. 1+250 stat. 1+900 stat. 3+150 ( look back to
the start of construction )

stat. 3+500 stat. 4+350 (look back to stat. 4+500 (look back to
© 2019 TEKMAS AS  All Rights Reserved the start of construction) the start of construction) 5
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Soil bearing capacity investigations using static and dynamic plate load tests before stabilization, calculation of correlations between "EV dyn”,
measured with 10 kg “Light Falling Weight Deflectometer” and "EV2“, measured with “Static load plate test”, creating a mining pit and soil sampling

measuring of

"EV2“ [ MPa ],

using

“Static load plate test”
device

© 2019 TEKMAS AS  All Rights Reserved

basic procedure

EV dyn 4 EVdyn3 EV2 EV dyn 2 EVdyn1

right lane,
direction
of the
stationing

measuring of

"EV dyn“ [ MPa ],
using 10 kg

“Light Falling Weight
Deflectometer”
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measurements for correlation EV2 / EV dyn, and digger pit atstation 0 + 350 on 20190626

| o smmoen |
Y1 959 21.863 i
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result of “static plate
bearing test”:
EV2 =74,16 MPa;

EV dyn 1 =25,0MPa

EV dyn 2 = 25,8 MPa
EV dyn 3=22,9 MPa
EV dyn 4 = 23,1 MPa
average of EV dyn =

24,2 MPa

correlation:
EV2 [MPa] =
3,06 * EV dyn [MPa]

the correlation calculation
is falsified by the
extremely high water
content in the surface, not
in depth, because of the
current large amount of
rain, a general use of this
calculated value is not
possible

Statischer Plattendruckyersuch Ermittiung EV2 [MPa]
nach DIN 18134

Prilfungs-Nr. Melkstelle : 350
Bauvorhaben : Station : 1,25 mrechts der Achse
Ertrahmetiefe : m unter GOK
Auzgefihn durch : Prifzschicht : planum
am
Bemerkung : Ausgefihrt auf
Messung sm: 26.05.2019 durch: Hein
Mormalsg. Setzung Bodenpressung o [MmME] —
Ta = [0.01mm] 0,00 040 0,20 0,30 0,40 0,50
[hRdim] LUhr 0,00
*** Belgstung **
0,080 75,00
0,160 129,00
0,240 196,00 0,50
0,320 253,00 \\
0,400 317,00
0450 341,00
0,500 351,00 1,00
*** Ertlastung ***
0,250 365,00
0,120 344,00 150
0,000 236,00 '
*** Belgstung ** \
0,080 268,00
0,160 291,00 2,00
0,240 312,00
0320 342,00
0,400 356,00 2z
0450 380,00 ’ \\ \
E 3,00 \\
L]
=
5 e
——
L
4,00
Druckplstte: D= 30000 mm .
Druckstempel: o mm Tag Temp Witterung
Plattenurterlage : Sand
Wassergehatt u. d. Platte : nicht bestimmt 26.05.2019 18 Regen
Melarmverhattnis : 1,00
Brettungsmocul k, : 47 E3 MNMIm® Yortag abends Stark-Regen
Ergebnisse nach DIN 18134
Kurve Ty a‘[mm.l'(MN.l'mzj] a;mmr(mmrmzj] Ev = 0.75.Di(a +a o, ) [MAlin?]
1 0,500 8,015 1 166 Ev,=
2 0500 3347 0626 Ev,- i 7415 I Eu/BEv, =245
B
——
7
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measurements for correlation EV2 / EV dyn, and digger pit at station 1 + 250 on 20190626

© 2019 TEKMAS AS  All Rights Reserved

result of “static plate
bearing test”:
EV2 =61,2 MPa;

EV dyn 1=26,5 MPa
EV dyn 2 =32,4 MPa
EV dyn 3 = 34,4 MPa
EV dyn 4 = 33,3 MPa
average of EV dyn =
31,65 MPa

correlation:
EV2 [MPa] =
1,93 * EV dyn [MPa]

extremely thin, well-
compacted top layer
with fines, which has
drained the previous
rainwater sideways
across the cross slope

Statischer Plattendruckyersuch Ermittiung EV?2 [MPa]
nach DIM 18134

Prifungs-Mr. Mefistells
Biauvorhaben : forest way near Loten Station : 1250 1,25 mrechts der Achse
Entnahmetiefs : muriter GOK
Auzgefihrt durch Pritschicht : planum
am:
Bemerkung : Auzgefihrt auf : OF planum
Messung am : 26.05.2019 durch: Hein
Mormalsg. Ahlesung Bodenpressung o [MMNATE] —
% =[0.01mm] 0,00 0,10 0,20 0,30 040 050
[rardire] Lhr 0,00
=+ Belagtung =
0,060 0,00
0,160 136,00
0240 220,00 050
0,320 266,00
0,400 348,00
0,450 374,00 1,00
0,500 420,00
*** Entlastung =
0,250 388,00 1,50
0,120 364,00
0,000 258,00
=+ Belagtung 2,00
0,080 290,00
0,160 318,00
0,240 350,00 250
0,320 376,00
0,400 308,00 \ \.\
0,450 424,00
3,00 \\
£
= 350
= X
5 ‘j—*—-_.___\‘\
E 4,00 %
L
4,50
Druckplstte: D= 30000 mm .
Druckstempel: o = mm Tag Temp Witterung
Plattenurterlage Sand
Wiassergehatt u. o, Platte nicht bestimmt 26.05.2019 20 Regen
Melarmyverhitnis 1,00
YWorag trocken
Ergebnisse nach DIN 18134
Kurve T e a‘[mm.l'(MNlmz)] a;mmx(mmnnzj] Ev = 0.75D4a +a o, 3 [Min?]
1 0,500 9,664 2528 Ev,=
2 0500 3904 0456 Ev,- i 61,20 I EvyBvy =227
3 ——
8
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measurements for correlation EV2 / EV dyn, and digger pit at station 2 + 200 on 20190627

© 2019 TEKMAS AS  All Rights Reserved

result of “static plate
bearing test”:
EV2 = 78,32 MPa;

EV dyn1=33,9 MPa
EV dyn 2 = 25,9 MPa
EV dyn 3 = 14,5 MPa
EVdyn4=17,1 MPa
average of EV dyn =
22,85 MPa

correlation:
EV2 [MPa] =
3,4 * EV dyn [MPa]

Disturbance in the
subsoil through a
boulder lying directly
below the planum,
the correlation
calculation is falsified
by the extremely high
water content in the
surface, not in depth,
Correlation is limited

UL WAl unu

Statischer Plattendruckversuch Ermittiung EVZ2 [MPa]
nach DIN 15134

Prilfungs-Nr. Mefistelle :
Bauvorhaben : forest way near Loten Station : 2200 1,25 mrechts der Achze
Entnahmetiefe : m uniter GOK
Ausgetih durch : Priifzchicht : planum
am
Bemerkung : Auzgefihn auf : OF planum
Messung am : 27.05.2019 durch: Hein
Mormalsp. Ablesung Bodenprezsung o [MMNIMT —
T = [0.01mim] 0,00 010 020 0,30 0,40 0,50
[MRin?] Uhr 0,00
** Belastung ***
0,080 50,00
0,160 126,00
0,240 176,00
0,320 216,00 n.50 \
0,400 254,00
0,450 276,00
0,500 294,00
= Erflastung 1.00
0,250 276,00
0,120 254,00
0,000 164,00
= Beladtung ™" 1,50
0,080 198,00
0,160 226,00 \
0,240 245,00
0,320 270,00 2,00
0,400 288,00 \\
0,450 302,00 \
_ 250
E
: e
L
=)
= -
5 3,00
L
3,50
Druckplstte: D= 30000 mm .
Druckstempel: o = mm Tayg Temp Witterung
Plattenurterlage : Sand
Wazsergehalt u. d. Platte nicht bestimmt 27.05.2019 23 Regen
Melarmverhaftnis 1,00
Yorag Regen
Ergebnisse nach DIN 15134
Kurve Ty & Jmmihinine)] a Jmmihinin)] Ev = 0.75.0i(a +a 0, 1 M7
1 0,500 8,506 5,749 Ev,- (re—
2 0500 3045 2345 Ev - 7532 Evy/BEv, =206
9
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measurements for correlation EV2 / EV dyn, and digger pit at station 3 + 150 on 20190625

© 2019 TEKMAS AS  All Rights Reserved

result of “static plate
bearing test”:
EV2 =51,59 MPa;

EV dyn 1=20,7 MPa
EV dyn 2 = 24,2 MPa
EV dyn 3 = 20,2 MPa
EV dyn4=27,9 MPa
average of EV dyn =
23,25 MPa

correlation:
EV2 [MPa] =
2,21 * EV dyn [MPa]

Statischer Plattendruckyersuch Ermittiung EVZ2 [MPa]

nach DIM 15134

Pridfungs-Mr. :

Bauvorhaben : forest way near Loten

Ausgefihe durch :

Melzstelle :
Station : 3150
Ertnahmetiefe :
Prifschicht : planum

1,25 mrechts der Achse
m unter GOK

am:
Bemerkung : Ausgefihrt auf : OF planum
Messung am : 235.05.2019 durch: Hein
Mormalsgp. Ablesung Bodenpres=ung o [MNmT —
%y 5 [0.01mm] 0,00 0,10 0,20 0,30 0,40 0,50
[Mbin?] Uhr 0,00
*** Belastung ***
0,080 55,00
0,160 136,00
0,240 210,00 00 ¥
0,320 284,00
0,400 352,00
0,450 398,00 1,00
0,500 440,00
*** Entlastung ***
0,250 410,00 1,50
0,120 364,00
0,000 244,00
*#* Belastung ** 200
0,080 284,00 '
0,160 328,00
0,240 362,00 250
0,320 394,00
0,400 426,00 \\
0,450 446,00
3,00 \\
£
= 350
g
H
E 4,00 \\
450
Druckplatte: D= 30000 mm .
Druckstempel . o = mm Tag Temp Witterung
Plattenunterizage : Sand .
Wassergehalt u. d. Platte : nicht bestimemt 25.05.2019 23 sonnig
Melarmverhaltnis : 1,00
Yortag
Ergebnisse nach DIN 18134
Kurve T a‘[mm.l'(MN.l'mzj] a;mmr(mmrmzj] Ev =07500a 48,0, 3 [MAin?]
1 0,500 9,955 1,568 [ —T VT —
2 0500 5429 EXET Ev - 1,59 EwyfBv, =211
- —
10
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measurements for correlation EV2 / EV dyn, and

result of “static plate
bearing test”:
EV2 = 44,65 MPa;

EVdyn1=11,6 MPa
EVdyn2=12,1 MPa
EV dyn 3 =14,0 MPa
EV dyn4 =125 MPa
average of EV dyn =
12,55 MPa

correlation:
EV2 [MPa] =
3,6 * EV dyn [MPa]

7

3

)
the correlation
calculation is
falsified by the
extremely high
water content in
the subsoil, over
the entire depth !
Correlation is
limited !

© 2019 TEKMAS AS

All Rights Reserved
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digger pit at station 3 + 650 on 20190625

Statischer Plattendruckversuch Ermittiung EV2 [MPa)

nach DIN 18134

Prilfungs-Nr. Mefistelle :
Bauvorhaben : forest way near Loten Station : 3630 1,25 mrechts der Achse
Ertnahmetiefe : m unter GOK
Ausgefihrt durch : Prifschicht : planum
am
Bemerkung : Ausgefihn auf : OF planum
Messung am : 25052019 durch: Hein
Mormalsgp. Ablesung Bodenprezsung o [MMimT —
Ca = [0.01mm] 0,00 040 0,20 0,30 0,40 0,50
[hrdim?] Uhr 000
*** Belgstung ***
0,060 130,00
0,160 240,00
0,240 342,00
0,320 418,00 100
0,400 496,00
0,450 242,00
0,500 588,00
=% Ertlastung ***
0,250 544,00 2,00
0,120 502,00
0,000 352,00
*** Belgstung ***
0,050 414,00
0,160 456,00 300
0,240 494,00
0,320 532,00
0,400 565,00 \
0,450 594,00
400
£ \\
E
o [
S 500
I
3 |
L
6,00
Druckplstte : D= 30000  mim .
Druckstempel : d = mm Tag Temp Witterung
Plattenunterlage Sand .
Wassergehatt u. d. Platte : nicht bestimmt 25.05.2019 23 sonnig
Melarmyverhdttnis 1,00
Yortag
Ergebnisse nach DIN 18134
Kurve . a‘[mm.l'(MN.l'mzj] a;mmx(mwmzj] Ev = 0.75.00(a +am, ) MM
1 0,500 14970 7,281 =TT —
2 0500 6543 007 Ev,- 34 55 BBy, =225
- —
11
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measurements for correlation EV2 / EV dyn, and digger pit at station 4 + 500 on 20190625

result of “static plate
bearing test”:
EV2 =27,52 MPa;

EV dyn1=28,4 MPa
EVdyn2=113 MPa
EVdyn3=7,1 MPa
EVdyn4=7,2 MPa
average of EV dyn =
8,5 MPa

correlation:
EV2 [MPa] =
3,23* EV dyn [MPa]

the correlation calculation is
falsified by the extremely high
water content in the subsoil, over
the entire depth !

Correlation is limited !

© 2019 TEKMAS AS  All Rights Reserved

municipality Hedmark / country Norway

Statischer Plattendruckyersuch Ermittiung EV?2 [MPa]

nach DIN 18134

Pridfuncs-Mr. Meltstelle
Bauvorhaben : forest way near Loten Station ; 4500 1,25 mrechts der Achse
Ertnahmetiefe : m unter GOk
Auzgetihrt durch Priitzchicht : planum
am
Bemerkung : Ausgefihrt auf : OF planum
Messung am: 25052019 durch: Hein
Mormalsp. Ablesung Bodenprezsung o MMM —s
Ty = [0.01mm] 0,00 040 0,20 0,30 0,40 0,50
[Mbdin?] Uhr 0,00
*** Belastung ***
0,080 140,00
0,160 300,00
0,240 454,00 1,00
0,520 606,00
0,400 745,00
0,450 774,00 2,00
0,500 754,00
*** Entlastung ***
0,250 576,00 3,00
0,120 505,00
0,000 466,00
** Belastung *** 400
0,080 546,00
0,160 632,00 ‘v‘_‘_‘_
0,240 702,00 0 \\\
0,320 776,00
0,400 520,00 \\
0,450 542,00
6,00 \
~
g
=
8 I
@ 800 —
l
9,00
Druckplette: D= 300,00  mm .
Druckstempel : o= mm Tag Temp Witterung
Plattenunterlage : Sand .
Wassergehalt u. d. Platte : nicht bestimmt 25052019 23 sonnig
MeRarmyverhatnis 1,00
Yortag
; Ergebnisse nach DIN 18134
| Kurve O e & [mmi(hdhlim?)] & Jmmi(hdhlim?)] Ev=075D0a+a o, ) [MMim?]
1 0,500 29177 22,395 Ev,=
2 0500 11,853 TEZ Ev - I 77 52 | Ev/BEv, =220
e
3 19
Iz




dynamic modul of deformation "EV dyn" [ MPa ]
measured using " 10 kg Light Falling Weight Deflectometer"
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forest way near Lgten, load bearing capacity before start of soil stabilization

static modul of deformation " EV2" [ MPa]
measured using " Static load plate testing device "

@ EV dynright lane before stabilisation
60,0 —@— EV2 measured values before stabilization i
= = Poly. (EV dyn right lane before stabilisation)
50,0 = = Poly. (EV2 measured values before stabilization)
N 8o
~
~
oo
400 Tss ©
@] o == = -
N = -
- .!!~‘.-. e} .----- ..\~\\
& o © o @ -~ o ®. ~
o O o S ~ .
200 T -Q RN
o ° S o N
o TS Q
3~ \
~
100 ~~ -
The scattering of the measured values is mainly due to individual large = ~t -
stones immediately below the surface
00 g

LR ELESLELEP S EORORORORO RO RO RO R SR SROROH O IOIOIONCROROROROROSOES
PP LRSS S S S LR LR LRSS PP S
»m%v%b«%q\pxm@\y@ ,\”\,\‘,’o @9@@&@@@,@,@@@@,@v%b«%% RSO b‘%‘o

station [ m]
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total dose rate of GROUNDECO, depending on the percentage [%] of fine particles with Dequ < 0,06 mm

Fines content Group 1 Fines content Group 2
(15% - < 25 % fines ) (20% - < 35 % fines )
2,75 1 GROUNDECO / 100 m? 3,20 | GROUNDECO / 100 m?

Fines content Group 3
( 30% - <45 % fines )

Cm——

N .

4,0 | GROUNDECO / 100 m?

municipality Hedmark / country Norway

Fines content Group 4

4,751 GROUNDECO / 100 m?

1
! :
: 1
1
E i 40 % - < 60 % fines
: |
: 1

0 5 10 15 20 25 30 35 40 45 50 55 60

percentage [ % ] of fine particles with D equ < 0,06 mm

© 2019 TEKMAS AS  All Rights Reserved
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Soil characteristics and evaluation of suitability of the existing ground
for application of GROUNDECO-SYSTEMTECHNOLOGY
. . L. . .. evaluation of suitability
soil characteristics manufacturer’s parameterization . ..
in laboratory of the existing ground for

for successful application of determined values GROUNDECO-technol
GROUNDECO “technology

share of fine particles In the laboratory rough and roughly determined
with Diam < 0,06 mm, > 15 weight - % proportion of fines:
related to dry weight [ % ] approx. from 25 mass-% up to 40 mass-%

share of fine particles with Diam < 0,06 mm

well suited

according to the specifications of the manufacturer (chart "total dose rate"), the sections of the path are assigned as follows:

station 0+000 to 1+900: Fines Content Group 2: total dose rate GROUNDECO = 3,2 liter GROUNDECO / 100 m?=1,9 km
station 1+900 to 3+200: Fines Content Group 3: total dose rate GROUNDECO = 4,0 liter GROUNDECO / 100 m?=1,3 km
station 3+200 to 3+500: Fines Content Group 2: total dose rate GROUNDECO = 3,2 liter GROUNDECO / 100 m? = 0,3 km
station 3+500 to 4+650: Fines Content Group 3: total dose rate GROUNDECO = 4,0 liter GROUNDECO / 100 m? = 1,15 km

pH-value pH>6 pH > 6,5 well suited

share of organic impurities well suited

related to dry weight [ % ] < 4 weight-% no indication of organic impurities

© 2019 TEKMAS AS Al Rights Reserved 15
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GROUNDECO® SYSTEMTECHNOLOGY adapted to specific conditions

85

I

Clean and open road produce the rough Measuring the Tearing and spraying 1st mix mixing and spraying 2nd mix mixing and
ditches, lay pipes at low  planning, with carrying roughening consisting of drying the soil consisting of drying the soil
points to cross the road  longitudinal and capacity the subgrade  GROUNDECO + water using e.g. GROUNDECO + water using e.g.
for water drainage transverse slopes on the earth on to surface a disc harrow on to surface a disc harrow

planum

Measuring the

restore leave the soil and let restore Planum, control water compaction with restore Compaction with > i
Planum GROUNDECO work placing back soil content smooth roller + Planum heavy rubber carrying capacity
. : ’ . . on the earth planum
no shut-off required, into the compaction with vibration wheel roller,
normal traffic is permitted preloaded lanes 0 .1 roller, especially the borders
and the middle of the way 16

© 2019 TEKMAS AS  All Rights Reserved not vibration
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required travel speed of the discharge unit depending on the pump capacity of the water pump and the width of the application =5,0 m
Assignment depending on the proportion of fines in the soil: Fines Content Group 2 = total dose rate 3,2 liter GROUNDECO / 100 m? planum

Application of GROUNDECO® - SYSTEM TECHNOLOGY in road construction
Application of the mixture prepared in the tank GROUNDECO + water via pump and distributor pipe

required travel speed of the discharge unit depending on the pump capacity of the water pump and the width of the application

total effort of GROUNDECO®, divided into 2 application rates =

for 1st application rate =

1/100 m?=
for 2nd application rate =

for 1st application rate =
for 1st application rate =

for 2nd application rate =
for 2nd application rate =

width of distribution | s

dilution
1 part GROUNDECO®
to x* Teile Wasser
X=
dilution
1 part GROUNDECO®

to x* Teile Wasser

X=

© 2019 TEKMAS AS  All Rights Reserved

required driving speed [m/min] =

output values

=pump power [I/ min] / required distribution rate per meter path length [I /m]

1st application rate width of
GROUNDECO® + distribution
water

1/m?

distribution
area
perm

path length
m?/m

distribution
rate
perm

path lenght
I/m

0,816
1st application rate width of
GROUNDECO® + distribution

water

1/m?

5,00

distribution
area
perm

path length
m?/m

4,08

distribution
rate
perm

path lenght
I/m

0,816

5,00

4,08
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required travel speed of the discharge unit depending on the pump capacity of the water pump and the width of the application =5,0 m
Assignment depending on the proportion of fines in the soil: Fines Content Group 3 = total dose rate 4,0 liter GROUNDECO / 100 m? planum

Application of GROUNDECO® - SYSTEM TECHNOLOGY in road construction

Application of the mixture, prepared in the tank, GROUNDECO + water via pump and distributor pipe
required travel speed of the discharge unit depending on the pump capacity of the water pump and the width of the application

total effort of GROUNDECO®, divided into 2 application rates = 1/100 m?=
for 1st application rate = for 2nd application rate = output values
for 1st application rate =

for 1st application rate =

for 2nd application rate =

for 2nd application rate =

required driving speed [m/min] =
width of distribution “ =pump power [I/ min] / required distribution rate per meter path length [I /m]

dilution 1st application rate width of distribution  distribution
1 part GROUNDECO® GROUNDECO® + distribution area rate
to X* Teile Wasser water perm perm
path length  path lenght
X= 1/m? m?/m I/m
1,020 5,00 5,10

dilution 1st application rate width of distribution  distribution
1 part GROUNDECO® GROUNDECO® + distribution area rate
to x* Teile Wasser water perm perm
path length  path lenght
X= 1/m? m?/m I/m
1,020 5,00 5,10
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Selected work steps in the construction period from 03th June to 07th June 2019

== gita T P

mixing and drying the soil using a disc harrow

-

i

=TT,

e

Filling GROUNDECO into the tanks by pump and counter Filling water into the tanks by pump
© 2019 TEKMAS AS Al Rights Reserved 19



