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NCC Eeg-Henriksen Anlegg AS
Sund Kommune, Sotra N2TEBYesm,

Abstract

NOTEBYAS has been responsible for pointing out representative sample locations and the laboratory
testing of five surface aggregate samples regarding mechanical properties from Lundaneset in Sund
Kommuneat Sotra Island west of Bergen.
The following tests are carried out: Density, Brittleness and Flakiness, Los Angeles and Polished
Stone Value (PSV).
In four of the samples the density is 2,66 g/cm3.In one of the samples the density is 2,68 g/cm3. The
Brittlenessand the Flakiness test results are all within class 2. Four of the Los Angeles test results are
within category A, while one of the test results is within category B. The PSV test results are all
within categoryD.
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NCC Eeg-Henriksen Anlegg AS
Sund Kommune, Sotra k`k!:fiaEBY

Introduction
NOTEBY AS is responsible for pointing out five representative locations for surface
sampling within the actual arca at Lundaneset and the testing of the aggregate rock samples
according to the order from NCC Eeg-Henriksen Anlegg AS who also has performed the
field sampling. The locations are shown in drawing no. 52285-150. The test material is
collected close to the surface by excavation with drilling equipment and blasting at each of
the five locations. When pointing out the locations, attention also had to be drawn to the
accessibility for the excavation equipment. This report presents the results of die testing and
an evaluation of the test results with regard to differences in methods and test sitc. No
evaluation of the fitness for use has been performed.

Geological and structural setting
According to the Norges Geologiske Undersøkelse preliminary geological map of Bergen,
1988, map sheet no.1115 I. scale 1:50,000,the rock at Lundanesetconsist of granitic gnciss.

There am three main joint systems in the area. The main joint system coincides with the
foliation of the rock striking in north —south direction and dipping 210 - 23° towards cast.
The sccond joint system strikes also in north —south direction but with an almost vertical
dip. The third joint system, which is far less exposed than the others, strikes in east —west
direction with an almost vertical dip. These joint systems, especially the joint system along
the foliation, are the dominant structures forming the landscape at Lundaneset and the
surroundings.

In the western part of the actual area a distinct north —southbound depression is formed duc
to a shearzone along the foliation in combination with the other north —south bound joint
system. A few other minor depressions along the foliation can bc seen towards the centre of
the arca. The sample location 5 is in the vicinity of die main depression while sample
location 1 is near a minor depression

Testing and testing methods

3.1 Type of tests performed

For each of the five locations the following tests are carried out:

Test Testing Laboratory

Density NOTEBY AS, Oslo

Brittleness and Flakiness NOTEBY AS, Oslo

Los Angeles Norges Geologiske Undersokelse,NGU

Polished Stone Value (PSV) CELTEST Limited
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3.2 Testing methods and standards

At NGU the samples are reduced by laboratory crushers according to the details in Statens
Vegvesen (1997) "Håndbok 014, Laboratorieundersokelser. 14.457 Laboratorieknusing av
steinmaterialer". A rotating "Aker Normann" crusher with rifled crusher surface is utilised.

The density, brittleness and flakiness tests are performed at NOTEBY's laboratory in Oslo.
The samples are reduced bv laboratory crushers according to the details in appendix 3. A
"Nygaardshammare , Labtuggarc" crusher with plain crusher surfaces is utilised. The
brittleness and flakiness and densitv values are detennined according to the details listed in
appendix 3. The test defines five stonc classes; from 1 to 5, where I is the best. The
laboratory reports arc shown in the drawings no.52285 180 to 184.

The Los Angcles tests are performed at Norges Geologiske Undersokelse (NGU) laboratory
in Trondheim. The Los Angeles values are determined according to the details in the CEN
procedure prENI097-2 (1994): "Test for mechanical and physical properties of aggregates.
Part 2. Methods for the determination of resistance to fragmentation". The laboratory reports
are shown in appendix 1.

After reducing the samples at NGU laboratorv, the PSV tests are performed at Celtest
Limited laboratory in Wales in Great Britain. The PSV results are determined according to
BS 812: Part 114:1989. The laboratory reports are shown in appendix 2.

	

4. Results and discussion

4.1 Result summary






Sample Density Brittleness Flakiness s/f Los PSV






Angeles




No. (g/cm3) (s) (0 class value




I 2.66 39.5 1.45 2 14.2 54

2 2.66 40.1 1.45 2 14.7 56

4 2.66 39.6 1.43 2 15.2 52

5 2.68 38.0 1.46 2 15.0 53

6 2.66 38.5 1.44 2 10.6 53

Table 3.1. Test results. The columns for the s/f class referees to test method definitions
described in chapter 3.2. The numbers of the samples and locations are the same.

4.2 Statistical treatment of data

Statistical values are calculated based on normal distribution and Microsoft Excel
spreadsheet
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4.2.1 All Samples

All samples Nlean value Standard Variance
deviation

Density 2.664 0.008 6.8x10.)

Brittleness 39.1 1.090 1.188

Flakiness 1.45 0.018 0.0003

Los Angeles 13.9 1.905 3.628

PSV 53.6 1.483 2.198


Number of data

15

15

15

5

70

4.2.2 Each sample

Sample no. I Mean value Standard Variance Number of data
deviation

	

Densits 2 66 0 0 3

	

Brittleness 39.5 1.222 1.493 3

I

	

Flakiness 1.45 0.015 0.0002 3

	

Los Angeles 14.2 I

	

PSV 54.3 0.472 0.223 4

Sample no. 2 Mean value Standard Variance Number of data
deviation

Density 2.66 0 0

Brittleness 40.2 0.513 0.263

Flakiness 1.45 0.015 0.0002

Los Angeles 14.7

PSV 55.9 0.15 0.023 4

k 52285 \lab repodv2 doc
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Sample no. 4 Mean value Standard

deviation

! Variance

Density 2 66 0




Brittleness 39 6 0.529 0.28

Flakiness I 43 0.01 0.0001

Los Angeles 15.2




PSV 51 7 0 287 0 083

Sample no. 5 Mean value Standard

deviation

Variance

Density 7 68 0 0

Brittleness 38.0 1.007 1.013

Flakiness 1.46 0.015 0.0002

Los Angeles 15.0




PSV 53.0 0.245 0.06

Sample no. 6 Mean value Standard

deviation

Variance

Density 7 66 0 0

Brittleness 38.5 0.757 0.573

Flakiness 1.44 0.025 0.0006

Los Angeles 10.6




PSV 53.2 0i5 0.023

Number of data

4


Number of data

3


3

3


I

4

-1
Number of data

3

1

4
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4.3 Discussion

The results are fairly uniform, and none of the samples have significantly poorer properties
compared to the mean values.

The statistical treatments of each sample show comparativelv larger standard deviation and
variance for the brittleness results for the samples I and 5. Also the standard deviation for
the PSV result for the sanaple I is larger than the similar results for the other samples. This
indicates that the weathering of these samples is larger than the weathering of the other
samples. The reason is most likely that the sample locations 1 and 5 are near the shearzones.

As shown in appendix I, Norges Geologiske Undersokelse (NGU) also has determined the
flakiness values. The reported values from NGU are systematically lower and of better
quality than the values reported by NOTEBY AS. The column for flakiness test results in
table 3.1 contains onlv the results determined bv NOTEBY AS. The statistical evaluation of
the flakiness is based upon these results.

Possible explanations to the differences are listed below

NOTEBY AS uses, according to -Flandbok 014-, the fraction 8.0 - 11.2 mm. while
NGU uses fraction 10.0 - 14.0 mm when the material is prepared for the Los Angeles
test.

The brittleness and flakiness tests art sensitive to the method of preparations and the
crushing operation with respect to the contribution of the graM form of the material.
Small deviations in preparation and crushing can result in different quantitics of material
of same graM form. The slight difference between the surface of the crushers used by
NOTEBY AS and NGU may also provide a minor contribution to the difference.

At NGU the material is tested in an automatic drop apparatus according to the latest
revision (1997) of Statens Vegvesen "Handbok 014, Laboratorieundersokelser. At
NOTEBY 1aboratory in Oslo the material is tested in a manual drop apparatus.

At NGU access material is tested twice in the drop apparatus. The repeated impact value
expresses the resistance of the material to the repeated impact stress. The repeated
impact value often reflects the improvements in qualitv, which can be achieved by
employing several stages of crushing in the crushing mill. In this casc the repeated
impact values are incorporated in the results. Usually the repeated impact values are
reported separately. NOTEBY .AS has not performed repeated impact value tests on this
material.

For planning of future technical use of the material following should be noted:

The depth of the weathered zone in this region of Nomay may be 10 - 12 m.

Until the weathered zone below the rock surface is passed, the rock strength parameters
gradually improve considerably. Below the weathered zone improvements of rock strength
parameters of up to 30% are recorded at other locations

The PSV values however are not expected to improve below the weathered zone. The PSV
test measures the difference in strength between mechanically weak and strong minerals.
Experience indicates that this difference basically is the same independent of the depth.

Page 8 of 8 52285-1fipa
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LOCATION SAMPLE NO. 1
ROCKTYPE PARTICELESHAPE

PETROGRAFIHY COATING

PREPARATION

TYPE OF cRusHEKjefteknuser REMARKS

APERTURT 12 MM NO OF PASSES 2
EXAMINATION RESULTS

TEST PARTICEL FRAKSJON 8 - 11,2 MM (GROV)

Na DENSITY DEGREEOF BRITTLENESSFLAKINESS FUSIGHET
g/cm3 COMPACTION S. (korr) f f

A 2,66 0 39,2 1,45

B 2,66 0 38,4 1,44

C 2,66 0 40,8 1,47

D
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LOCATION SAMPLE NO. 2
ROCK TYPE PARTICELE SHAPE

PETROGRAFHY COATING

PREPARATION

TYPE OF CRUSHEKjeftekflUser REMARKS

APERTIJRT 12 rItT1 NO OF PASSES 2
EXAMINATION RESULTS

TEST PARTICEL FRAKSJON 8 - 11,2 MM (GROV)

NO: DENSITY DEGREE OF BREFFLENESS FLAKINESS FLISIGHET
g/cm3 COMPACTION S. (korr) f f

A 2,66 0 40,6 1,46

8 2,66 0 39,6 1,43

C 2,66 0 40,2 1,45

o
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LOCATION SAMPLE NO. 4
ROCK TYPE PARTICELE SHAPE

PETROGRAFHY COATING

PREPARATION

TYPE OF cRusHEKjefteknuser REMARKS

APERTURT 12 mm NO OF PASSES 2
EXAMINATION RESULTS

TEST PARTICEL FRAKSJON 8 - 11,2 MM (GROV)

NO: DENSITY DEGREE OF BRITTLENESS FLAKINESS FLISIGHET
g/cm3 COMPACTION S. (korr) f f

REMARKS

A 2,66 0

B 2,66 0

C 2,66 0

D

39,4 1,43

39,2 1,42

40,2 1,44

Classitication according to:
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LOCATION SAMPLE NO. 5
ROCK TYPE PARTICELE SHAPE

PETROGRAFHY COATING

PREPARATION

TYPE OF cRusHEKjefteknuser REMARKS

APERTURT 12 mm NO OF PASSES 2
EXAMINATION RESULTS

TEST PARTICEL FRAKSJON 8 - 11,2 MM (GROV)

REMARKSNO• DENSITY DEGREE OF BRITTLENESS FLAKINESS FLISIGHET
g/cm3 COMPACTION S (kort) f f

A 2,68 0 36,9 1,46

B 2,68 0 38,9 1,48

C 2,68 0 38,1 1,45
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LOCATION SAMPLE NO. 6
ROCK TYPE PARTICELE SHAPE

PETROGRAFHY COATING

PREPARATION

TYPE OF cRusHEKjefteknuser REMARKS

APERTURT 12 MM NO OF PASSES 2
EXAMINATION RESULTS

TEST PARTICEL FRAKSJON 8 - 11,2 MM (GROV)

NO DENSITY DEGREE OF BRITTLENESS FLAKINESS FLISIGHET
g/cm3 COMPACTION S (kon") f f

REMARKS

2,66 0 38,8

2,66 0 37,6

2.66 0 39,0
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NOTEBY
Jan Petter Åsvold
Postboks 153
5040 PARAD1S

NGU4
' or;es geologiskeundersdkelse

Your ref 52285 Trondheim,2 December 1998
Our ref 98/01047-002 GRUS PRN/EE/Ito
File no : 2633.00

LABORATORY 'EEST REPORT

1 INTRODUCTION

Five aggregate samples were received in our laboratory and subjected to Los Angeles and polished
stone value testing in accordance with your instructions.

SAMPLE RECE1VED

NGU
reference no

Client
reference no

Location Approximate
sam le weight , kg

980074 Noteb I Lundaneset, Sund kommune 29,7
980075 Noteb 2 Lundaneset, Sund kommune 30.4
980076 Noteb 4 Lundaneset, Sund kommune 30,3
980077 Noteby 5 Lundaneset, Sund kommune 30,4
980078 Noteby 6 Lundaneset, Sund kommune 31,2

PREPARATION OF SAMPLES

The samples are reduced by a laboratory crusher according to details in Statens vegvesen (1997):
"Håndbok 014, Laboratorieundersokelser 14.457 Laboratorieknusing av steinmaterialer."
Representative portions were partly used for the Los Angeles testing done by the laboratoty at NGU
and partly sent to Celtest limited in Wales for polished stone value testinu

TEST METHODS AND  TEST RESUI.TS

Representative portions were prepared from the samples and used to determine Los Angeles value in

Iseseksadresse
P,stadresse Posf:.oks

I :

I
ni;



according to details in prEN 1097-2(1994) "Test for mechanicaland physicalproperties of
aggregates. Part 2. Methods for the determinationof resistanceto fragmentation."

The results for the Los Angeles testing are as follows;

NGU
reference no.

Los Angeles
value

Flakiness
index

Flakiness

980074 14,2 12 1,30
980075 14,7 11 1,29
980076 15,2 12 1,30
980077 15,0 12 1,31
980078 10,6 15 1,32

The results for the polished stone value testing willbe sent to you by fax when the results are
completed.

As previous agreed the price for the testing will be NOK 4.710,- per sample.

Yours sincerely

Peer-R. Neeb Eyolf Erichsen
Program manager Scientist

(sign.)

Endosure: Testrapport - Los Angelesmetoden.
Testrapport - Kornformsanalyse.
Faktura

Vår ref : 98/01047-002 GRUS PRWEE/ltia 02.12.98
Side 2 av 2



NGU91
Norgesgeologiskeundusokelse

Norees geoloeiske undersokelse

Leiv Eirikssons tei 39.

Postboks 3006 - Lade,

7002 Trondheim.

Telefon : 73 90 40 I I


Telefax : 73 92 1620

E-post : nguiTTigu.no

Intemen : http://www.ngu.no

NOTEBY

Jan Petter Åsvold

Postboks 153 Dato: 01.12.98

5040 PARADIS

TESTRAPPORT - LOS ANGELES METODEN

Provemateriale




Materialtype: Fastfjellsprove, uspesffisert Testrapport for provetaking: Ikke utfort

N1aterialbearbeiding: Laboratorieknust og siktet Laboratorie ref.no.: 980074

Materialfraksjon: 0-20mm Kundens ref.: Notebv 1

Provested: Lundaneset, Sund kommune Dato mottatt prove: 24.11.98

Provetan av: Oppdragsgiver Dato for testing: 30.11.98

Dato for provetaking: Ikke oppgitt Test utfort av: Henry Vongraven

. Testmetode 

Referanse til prosedyren:

Avs, ik fra prosedyren:

I. prEN 1097-2 (1994): Test for mechanical and physical properties of augregates.

Part 2. Methods for the determination of resistance to fragmentation.

2. Statens vegvesen (1997): I låndbok 014, Laboratorieundersokelser.

14.456 Los Angeles-metoden. Veglaboratoriet, Oslo.

*Det utfores i tillegu kornformsanalyse for testfraksjonen (se testrapport kornforms-

analyse).

*Ved utsikting av testfraksjonen benyttes både 11,2mm og 12,5mrn rnellomsikt.

(35% for I0,0-11,2mm, 30% for 11,2-12,5mm og 35% for 12,5-14.0mm)

*Det benyttes en lufthammer på testtrommelen slik at alt materiale frigjores fra

trommelen. P.g.a. dette utstyret utfores ikke våtsikting, men torrsikting.

Resul tater
Pro  ens totale vekt 29 742.0 g

Testfraksjon: 10.0-14.0mm V 1 Testfraksjonens andel av provens totale vekt : 24.9

Los Angeles Nerdi (LA): 14,2

k•Signatur: 1-L) a rion



NGUS.
11110Norgesgeologrskeundersokelse

Norges eeologiske undersokelse

Leiv Eirikssons vei 39.

Posthoks 3006 - Lade.

7002 Trondheim.

'Felefon : 73 90 40 I I


Telefax : 73 92 16 20

E-post : nguagano

bilernen : hup://www.ngu.no

NOTEBY

v.. Jan Petter Åsvold

Postboks 153 Dato: 01.12.98

5040 PARADIS

TESTRAPPORT - KORNFORMSANALYSE

Provemateriale 

Materialtype: Fastfjellsprove, uspesifisert Testrapport for provetaking: Ikke utfort

Materialbearbeiding: Laboratorieknust og siktet Laboratorie ref.no.: 980074

Materialfraksjon: 0-20mm Kundens ref.: Noteby 1

Provested: Lundaneset, Sund kommune Dato mottatt prove: 24.11.98

Provetatt av: Oppdragsgiver Dato for testing: 30.11.98

Dato for provetaking: Ikke oppgitt Test utfort av: Henry Vongraven

Testmetode
Referanse til prosedyren:

Avvik fra prosedyren:

I. Statens vegvesen (1997): IUmdbok 014, Laboratorieundersokelser.

14.451 Hisighet og sprohet. Veglaboratoriet, Oslo. (Benyttes for alle testmetodene).

NS-EN 933-3 (1997): Provingsmetoder for geometriske egenskaper for tilslag.

Del 3: Bestemmelse av kornform. Flisighetsindeks. (Benyttes for falprøven og

kulemollemetoden).

BS 812, 1051 .1 (1989): Methods for determination of particle shape.

Flakiness index. (Benyttes for Los Angeles metoden).

Ingen avvik ved utforelse og beregning av flisighetstallet og flisighetsindeks

etter British standard (BS 812). for flisighetsindeksen etter norskieuropeisk

norm (NS-EN 933-3) benyttes andre siktefraksjoner enn gjeldende standard.

Resultater Testmetode : Fallprove Kulemolle Los Angeles

Testfraksjon : 8,0-11,2mm 11,2-16,0mm 10.0-14,0mm


Mengde test-

materiale i g. : 5002,2

1 1,30

Paralleller

Flisighetsta II: 1,30

1 12

Paralleller

3

Flisighetsindeks: 12

Siunatur:
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Norges geologiske undersokelse

Leiv Eirikssons vei 39.

Postboks 3006 - Lade.

7002 Trondheim.

Telefon : 73 90 10 I I


Telefax : 73 92 I 6 20

E-post : ngu ngu.no

Intemell : lutp. w.ngu.no

NO1-11BY

v . Jan Petter Åsvold

Postboks 153 Dato: 01.12.98

5040 l'ARADIS

TESTRAPPORT - LOS ANGELES METODEN

Pruvemateriale




Materialtype: Fastfjellsprove, uspesifisert Testrapport for provetaking: Ikke utfort

Nlaterialbearbeiding: Laboratorieknust og siktet Laboratorie ref.no.: 980075

Materialfraksjon: 0-20mm Kundens ref.: Noteby 2

Provested. Lundaneset, Sund kommune Dato mottatt prove: 24.11.98

Provetatt av: Oppdragsgiver Dato for testing: 30.11.98

Dato for provetaking: Ikke oppgitt Test utfort av: I lenry Vongraven

Test metode

Referanse til prosedy ren:

Avvik fra prosedyren:

I prEN 1097-2 (1994): Test for meehanical and physical properties of aggregates.
Part 2. Methods for the determination of resistanee to fragmentation.

2. Statens vegvesen (1997): Ilåndbok 014, Laboratorieundersokelser.

14.456 Los Angeles-metoden. Veglaboratoriet, Oslo.

"Det utfores i tillegg kornformsanalyse for testfraksjonen (se testrapport komforms-
analyse).

"Ved utsikting av testfraksjonen benyttes både I 1,2mm og I2,5mm mellomsikt.
(35% for 10,0-1 I,2mm, 30% for 11,2-12,5mm og 35% for 12,5-14.0mm)

*Det benyttes en lufthammer på testtrommelen slik at alt materiale frigjores fra
trommelen. P.g.a. dette utstyret utfores ikke vatsikting, men torrsikting.

Resultater

Provens totale vekt 30 380,0 g
Test fraksjon: 10,0-14,0mm Testfraksjonens andel av provens totale vekt : 24,9 %

Los Angeles verdi (LA): 14,7

Signatur: o
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Norgesgeologiske undersøkelse

Norges geologiske undersokelse

Leiv Eirikssons vei 39.
Postboks 3006 - Lade,
7002 Trondheim.

Telefon : 73 90 40 Il


Telefax • 73 92 1620

E-post : ngpirtngu.no

Internett : http://t.sww.nau.no

NOTEBY
vt. Jan Petter Åsvold

Postboks 153 Dato: 01.12.98
5040 PARADIS

TESTRAPPORT - KORNFORMSANALYSE

Provernater ale

Materialtype: Fastfiellsprove, uspesifisert Testrapport for prøvetaking: Ikke utfort

Materialbearbeidine: Laboratorieknust og siktet Laboratorie ref.no.: 980075

Materialfraksjon: 0-20mm Kundens ref.: Noteby 2

Provested: Lundaneset, Sund kommune Dato mottatt prøve: 24.11.98

Provetan av: Oppdraesgiver Dato for testing: 30.11.98

Dato for provetakine: Ikke oppgitt Test utført av: Henry Vongraven

Testmetode
Referanse til prosedyren:

Avvik fra prosedyren:

I. Statens vegvesen (1997): Håndbok 014, Laboratorieundersøkelser.
14.451 Flisiehet og sprehet. Veglaboratoriet, Oslo. (Benyttes for alle testmetodene).

2. NS-EN 933-3 (1997): Provingsmetoder for geometriske egenskaper for tilslag.
Del 3: Bestemmelse av kornform. Flisighetsindeks. (Benyttes for falprøven og
kulemollemetoden).

3 BS 812, 1051.1 (1989): Methods for determination of particle shape.
Flakiness index. (Benyttes for Los Angeles metoden).

Ingen avvik ved utforelse og beregning av flisighetstallet og flisighetsindeks
etter British standard (BS 812). For flisighetsindeksen etter norskleuropeisk
norm (NS-EN 933-3) benyttes andre siktefraksjoner enn gjeldende standard.

Resultater Testmetode : Fallprove Kulernolle Los Angeles
Testfraksjon : 8,0-11,2mm 11,2-16,0mm 10,0-14,0mm

Mengde test-

materiale i g. : 5002,5

1,29
Paralleller

3
Flisighetstall: 1,29

Il
Paralleller

3
Flisighetsindeks: 11

Signatur: b Jrich
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TESTRAPPORT - LOS ANGELES METODEN

Provemateriale




Nlaterialtype: Fastfjellsprove, uspesifisert Testrapport for provetaking: Ikke utfort

Materialbearbeiding: Laboratorieknost og siktet Laboratorie refno.: 980076

Materialfraksjon: 0-20mm Kundens ref: Noteby 4

Pro  ested: Lundaneset, Sund kommune Dato mottatt prove: 24.1 I .98

Provetatt av: Oppdragsgiver Dato for testing: 30.11.98

Dato for provetaking: Ikke oppgitt Test utfort av: Henry Vongraven

• Testmetode  

Referanse til prosedyren:

Avvik fra prosedyren:

prEN 1097-2 (1994): Test for mechanieal and physieal properties of aggregates.

Part 2. Methods for the determination of resistance to fragmentation.

Statens vegvesen (1997): 1-1:mdbok014, Laboratorieundersokelser.

14.456 Los Angeles-metoden, Veglaboratoriet, Oslo.

*Det utfores i tillegg kornformsanalyse for testfraksjonen (se testrapport komforms-

analyse).

*Ved utsikting av testfraksjonen benyttes ft‘de 11,2mm og I2,5mm mellomsikt.

(35% for 10,0-11,2mtn, 30% for I 1.2-12,5mm og 35% for 12,5-14.0mm)

*Det benyttes en lufthammer tUI testtrommelen slik at alt materiale frigjores fra

trommelen. P.g.a, dette utsty ret utfores ikke vatsikting, men torrsikting.

Resultater

Provens totale vekt 30 320.0 g
Testfraksjon: 10,0-14,0mm ± Testfraksjonens andel av provens totale vekt : 24,1 'b

Los Angeles verdi (LA): 15,2

Signatur: &o i Å61.4i
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NOTEBY

Jan Petter Åsvold

Postboks 153 Dato: 01.12.98

5040 PARAD1S

TESTRAPPORT - KORNFORMSANALYSE

Provemateriale
Nlaterialtype: Fastfjellsprove, uspesifisert Testrapport for provetaking: 1kke utfort

Nlaterialbearbeiding: Laboratorieknust ou. siktet Laboratorie ref.no.: 980076

Materialfraksjon: 0-20mm Kundens ref.: Noteby 4

Provested: Lundaneset, Sund kommune Dato mottatt prove: 24.11.98

Provetatt av: Oppdragsgiver Dato for testing: 30.11.98

Dato for provetaking: Ikke oppgitt Test utfort av: Henry Vongraven

Testmetode 

Referanse til prosedyren:

Avvik fra prosedyren:

I. Statens vegvesen (1997): Ilandbok 014, Laboratorieundersokelser.

14.451 Flisighet og sprohet. Veglaboratoriet, Oslo. (Benyttes for alle testmetodene).

2. NS-EN 933-3 (1997): Provingsmetoder for geometriske egenskaper for tilslag.

Del 3: Bestemmelse av kornform. Flisighetsindeks. (Benyttes for falproven og

kulemollemetoden).

3 BS 812, 1051.1 (1989): Methods for determination of particle shape.

Hakiness index. (Benyttes for Los Angeles metoden).

Ingen avvik ved utforelse og beregning av flisighetstallet og flisighctsindeks

etter British standard (135 812). For flisiuhetsindeksen etter norskieuropeisk

nonn (NS-EN 933-3) benyttes andre siktefraksjoner enn gjeldende standard.

Resultater Testmetode

Test fraksjon :

Mengde test-

materiale i g. :

Fallpros e Kulemolle Los Angeles

I 1,2-16,0mm 10.0-14,0mm

5001,2

8.0-11.2mm

1 1,30

Paralleller

Flisighelsta 1,30

1 12

Paralleller 2

3

Flisighetsindeks: 12

Suznatur:
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Postboks 153 Dato: 01.12.98

5040 PARAD1S

TESTRAPPORT - LOS ANGELES METODEN

Provemateriale




Materialtype: Fastljellsprove, uspesifisert "Festrapport for provetaking: Ikke utfort

Materialbearbeiding: Lahoratorieknust oe siktet Laboratorie ref.no.: 980077

Nlaterialfraksjon: 0-20mm Kundens ref.: Notehy 5

Provested: Lundaneset. Sund kommune Dato mottatt prove: 24.11.98

Provetatt av: Oppdragsgiver Dato for testing: 30.11.98

Dato for provetaking: Ikke oppeitt Test utført av: I lenry Vongraven

• Testmetode 

Referanse til prosedyren:

Avvik fra prosedyren:

I. prEN 1097-2 (1994): Test for mechanical and physical properties of ageregates.

Part 2. Methods for the determination of resistance to fragmentation.

2. Statens vegvesen (1997): I låndbok 014, Laboratorieundersokelser.

14.456 Los Angeles-metoden. Veelaboratoriet. Oslo.

*Det utfores i tilleug kornformsanalyse for testfraksjonen (se testrapport komtbrm s-

analyse).

*Ved utsikting av testfraksjonen benynes både 11,2mm og I2,5mm mellomsikt.

(35% for 10,0-1 1,2mm, 30% for 11,2-12,5mm og 35% for 12,5-14.0mm)

*Det benyttes en lufthammer på testtrommelen slik at alt materiale frigjores fra

trommelen. P.g.a. dette utstyret utfores ikke våtsikting, men torrsikting.

Resultater
Provens totale vekt 30 372,0 g

Testfraksjon: 10,0-14,0mm Testfraksjonens andel av provens totale vekt : 24,5 %

Los Angeles verdi (LA): 15,0

Signatur: joi
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Norges geologiske undersokelse

Leiv Eirikssons vei 39.

Posthoks 3006 -1.ade.

7002 Trondheim.

Telefon : 73 90 40 11

l'elefax 73 92 16 20

E-post : ngu a ngu.no

Internett : http://www.ngu.no

NWEBY

Jan Petter Asvold

Postboks 153 Dato: 01.12.98
5045) PARADIS

TESTRAPPORT - KORNFORMSANALYSE

Provernateriale
Materialtype: Fastfjellsprove, uspesifisert 'festrapport for pnwetaking: Ikke utfort

Ntaterialbearbeiding: Laboratorieknust 02 siktet Laboratorie ref no.: 980077

Materialfraksjon: 0-20mm Kundens ref.: Noteby 5

Provested: Lundaneset, Sund kommune Dato monatt prove: 24. I 1.98

Provetan av: Oppdragsgiver Dato for testing: 30.11.98

Dato for p etaking: Ikke oppgitt Test utfort av: Ilenry Vongraven

Tesunctode
Referanse til prosedyren:

A‘v ik fra prosed) ren:

I Statens vegvesen (1997): I låndbok 014, Laboratorieundersokelser.

14.451 Flisighet og sprohet. Veglaboratoriet, Oslo. (Benyttes for alle testmetodene).

2. NS-EN 933-3 (1997): Provingsmetoder for geometriske cgenskaper for tilslag.

Del 3: Bestemmelse av kornform. Flisighetsindeks. (Benyttes for falproven og

kulemollemetoden).

3 BS 812, 1051.1 (1989): Methods for determination of partiele shape.

Flakiness Mdex. (Benyttes for Los Angeles metoden).

Ingen avvik ved utforelse og beregning av flisighetstallet og flisighetsindeks

etter British standard (BS 812). For Ilisighetsindeksen etter norskieuropeisk

norm (NS-EN 933-3) ben)nes andre siktefraksjoner enn gieldende standard.

Resultater Testmetode :

Test fraksj on :

Mengde test-

materiale i g. :

Fallprove Kulemolle  

11,2-16,0mm

Los Angeles

8,0-11,2mm 10,0-14,0nim

5002,0

Paralleller

3

Flisighetstall: 1,31

Paralleller

1


3

12

Flisighetsindeks: 12

Signatur: Æ
t

ctit Linkhistri
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TESTRAPPORT - LOS ANGELES METODEN

Pravemateriale




Materialtype: Fastftellsprove, uspesifisert Testrapport for provetaking: 1kke utfort

Materialbearbeiding: I.aboratorieknust og siktet Laboratorie retino.: 980078

Materialfraksjon: 0-20mm Kundens ref.: Noteby 6

Provested: I.undaneset, Sund kommune Dato mottatt prøve: 24.11.98

Provetan av: Oppdragsgiver Dato for testing: 30.11.98

Dato for provetak ing: Ikke oppgitt Test utfort av: I lenry Vongraven

Testmetode 

Referanse til prosed  ren:

Avvik fra prosedyren:

I. prEN 1097-2 (1994): Test Mr meehanical and ph sical propertics of aggregates.
Part 2. Methods for the determination of resistanee to fragmentation.

2. Statens vegvesen (1997): I låndbok 014, Laboratorieundersøkelser.

14.456 Los Angeles-metoden. Veglaboratoriet, Oslo.

*Det utfores i tillegg kornformsanalyse for testfraksjonen (se testrapport kornforms-
analyse).

*Ved utsikting av testfraksjonen benyttes både I 1,2mm og 12,5mm mellomsikt.

(35% for 10,0-1 I.2mm, 30% for 11,2-12,5mm og 35% for 12,5-14.0mm)
*Det benyttes en lufthammer på testtrommelen slik at alt materiale frigjøres fra

trommelen. dette utst> ret utføres ikke våtsikting, men torrsikting.

Resultater

Provens totale vekt 31 230,0 g
Testfraksjon: 10,0-14,0mm Testfraksjonens andel av provens totale vekt : 23,5 9b

Los Angeles verdi (LA): 10,6

Signatur:



Noru.es geologiske underwkeke

Leiv Eirikssons vei 39.

Postboks 3006 - Lade.

7002 Trondheim.

Telefon : 73 90 40 I I


Telefax : 73 92 16 20

E-post : ngurangumo

Intemen : http:,:www.ngu.no
N-Jrysgeokigiskeundersekelse

NO IEBY

v/. Jan Petter Åsvold

Postboks 153 Dato: 01.12.98
5040 PARADIS

TESTRAPPORT - KORNFORMSANALYSE

Provemateriale 


Materialtype: FastEjellsprove, uspesillsert Testrapport for provetaking: Ikke utfort

Nlaterialbearbeiding: Laboratorieknust og siktet Laboratorie ref.no.: 980078

Materialfraksjon: 0-20mm Kundens ref.: Noteby 6

Pro‘ested: I.undaneset, Sund kommune Dato mottatt prove: 24.11.98

l'rovetatt av: Oppdragsgiver Dato for testing: 30.11.98

Dato tbr provetaking: Ikke oppgitt Test utfort av: Hemy Vongraven

Testmetode 

Releranse til prosedyren: I. Statens vegvesen (1997): I låndbok 014, Laboratorieundersokelser.

14.451 Flisighet og sprohet. Veglaboratoriet, Oslo. (Benyttes for alle testmetodene).

NS-EN 933-3 (1997): Provingsmetoder for geometriske egenskaper for tilslag.

Del 3: Bestemmelse av kornform. Flisighetsindeks. (Benyttes for falproven og

kulemollemetoden).

BS 812, 1051.1 (1989): Methods for determination of partiele shape.

Flakiness index. (Benyttes for Los Angeles metoden).

Avvik fra prosedyren: Ingen avvik ved utforelse og beregning av flisighetstallet og flisighetsindeks

etter British standard (BS 812). For flisighetsindeksen etter norskieuropeisk

norm (NS-EN 933-3) benyttes andre siktefraksjoner enn gjeldende standard.

Resultater Testmetode Fallprove Kulemelle Los Angeles

Testfraksjon : 8,0-1I,2mm 11,2-16,0mm 10,0-14,0mm

Mengde test-

materiale i g. : 5001,8

Paralleller

Flisighetstall: 1,32

1 15

Paralleller

3

Hisighetsindeks: 15

SiLmatur:



LOS ANGELES CLASSIFICAT1ONS:

< 15.0
< 20.0
< 25.0
< 30.0
<40.0
<50.0

No requirements

Category A
CategoryB
CategoryC
Category D
Category E
Category G

Category G

• The categories referees to the test method
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NGU 18 JAN.1999Nc'91.5 gep ogiske undersakelse

NOTEBY
Jan Petter Åsvold
Postboks 153
5040 PARADIS

Deres ref : 52285
Var ref.: 98/01047-003 GRUS PRN/EE/Ito
Arkiv: 2633.00

Trondheim, 14. januar 1999

LABORATORY TEST REPORT

TEST RESULTS

The results for the Polished Stone Value are as followed,

NGU Client

	

reference reference

no. no.

	

980074 Noteb

	

980075 Noteb

	

980076 Noteb

	

980077 Noteb

	

980078 Noteb




Polished

Stone value

I 54
2 56
4 52
5 53
6 53

Yours sincerely

CV 1/2. Aa7i -e-C ril6,-1\riSt.
Peer R. Neeb

f

yolf richsen
Program manager Scientist

Enclosure Laboratory test method

EIrILssons.c: Tc:etm 73 •-)4Cill r.gu Lingu
I ' .tad:c,c Posth k,3Lio6 .1.1.3, 7i rr nd :11 Fo7e:±srr :n:ernir.t v•wv. ngu



celtest limited
Independent materlals testIng; structural InvestIgatIon
slte InvestIgatIon, dlamond core drIllIng & sawIng

Cyttir Lane • Bangor • Gwynedd LL57 4DA • Tel: (01248) 355269/355402 • Fax: (01248) 351563 ""

Norgesgeologiskeundersokelse Date : 12January1999
Postboks3006 - lade, OurRef.TR.:122309
N-7002Trondheim,
Norway TestRef AG14N

Page 1of 1

For tha attentionof EyolfErichsen

LABORATORY TEST REPORT

TESTRE UIREMENTS:To deterrninethe Polishd StoneValue(PSV)of aggregatesamplein

accordancewithBS812: Part 114: 1989

SAMPLEDETAILs:

Certificateof samplingreceived. No
CertificateEnclosed: No
LaboratoryRef No: 15612 A
ClientRef No: 980074/Noteby 1
DateandTimeof Sampfing: Unknown
Dateof Receiptat Lab: 16/12/1998
Dateof Start of Test.: 9/1/1999
SamplingLocation: Unknown
Nameof Source: Noteby 1
Methodof Sampling: BS 812: Part 102: 1989
SampledBy: Client
AggregateTypeand NominalSize: 10 mm
TargetSpecification: N/A

RESULTS: 


RecordedPofisheidStoneValue

Test Specimen Test Run 1 
 55.0 Mean





 54.0 Recorded




Test Run2 
 54.3 Value(S)





 54.0 = 54.3

ControlStone Test Run I 
 52.7 Mean





 52.3 Recorded




Test Run2 
 52.3 Value(C)





 52.7 = 52.5

CorrectedPolishedStoneValue:5 + 52 5 - C = 54

E. R.Goulden- Tec ager

Dircctors Enc Gou:, ) M Sc %.1f3,A Jones BY .Hor VA I 52 r›) 4-181



celtest limited
Independent materlals testing; structural InvestigatIon
site InvestigatIon, diamond core drilling & sawing

.,+0 04 94

Cyttir tane • Bangor • Gwynedd LL57 4DA • Tel: (01248) 355269/355402 • Fax: (01248) 351563 "o°938

Norgesgeologiskeundersokelse Date : 12January 1999
Postboks3006- Lade, OurRef.TR.:122310
N-7002Trondheim,
Norway Test Ref : AGI4N

Page 1 of 1

For tha attentionof EyolfErichsen

LABORATORY TEST REPORT

TESTRE 1JIREMENTs:To determinethe PolishedStoneValue(PSV)of aggregatesamplein

accordancewith BS812: Part 114:1989.

SAMPLEDETAILS:

Certificateof samplingreceived:
CertificateEnclosed:
LaboratoryRef No:
ClientRef.No:
DateandTimeof Sarnpling:
Dateof Receiptat Lab:
Dateof Startof Test.:
SamplingLocation:
Nameof Source:
Methodof Sampling:
SampledBy:
AggregateTypeand NominalSize:
TargetSpecification:

RESULTS: 


RecordedPolishc(1StoneValue

No
No
15612 B
980075/Noteby 2
Unknown
16/12/1998
9/1/1999
Unknown
Noteby 2
BS 812: Part 102: 1989
Client
10 mm
N/A

Test Specimen: Test Run 1 
 56.0 Mean





 56.0 Recorded




TestRun2 
 55.7 Value(S)





 56.0 - 55.9

ControlStone: Test Run 1 
 52.7 Mean





 52.3 Recorded




Test Run 2 
 52.3 Value(C)





 52.7 = 52.5

CorrectedPolishedStoneValue S -r 52.5 C 56




E. R. Goulden - T anag r

D rectws Enc Clould(.r) <,c C/clryJ Jonc,s Nc) 3 )1 I 81



celtest limited
Independent materlals testIng; structural InvestlgatIon
slte InvestlgatIon, dlamond core drIllIng & sawIng

TISIING
0494

Cyttir Lane • Bangor • Gwynedd LL57 4DA • Tel: (01248) 355269/355402 • Fax: (01248) 351563 I.- ""

Norgesgeologiskeundersokelse Date : 12January 1999
Postboks3006- Lade, OurRef.TR.:122311
N-7002Trondheim,
Norway TestRef..AG14N

Page 1of 1

For tha attentionof EyolfErichsen

RA RY TE T RE

TESTRE UIREMENTS:To determinethe PolishedStoneValue(PSV)of aggregatesamplein

accordancewithBS 812: Part 114: 1989.

AMPLE DETAms:

Certificateof samplingreceived:
CerfificateEnclosed:
LaboratoryRef No:
ClientRef.No:
DateandTimeof Sampling:
Dateof Receiptat Lab:
Dateof Start of Test.:
SamplingLocation:
Nameof Source:
Methodof Sampling:
SampledBy:
AggregateTypeandNominalSize:
Target Specification:

RESULTS:

RecordedPolishedStoneValue

No
No
15612 C
980076/Noteby 4
Unkmown
16/12/1998
9/1/1999
Unknown
Noteby 4
BS 812: Part 102: 1989
Client
10 mm
N/A

Test Specimen: Test Run I ( ) 51.7




Mean




52.0




Recorded
TestRun2 51.7




Value(S)




51.3




= 51.7

Control Stone: TestRun 1 (1) 52.7




Mean




52.3




Recorded
TestRun2 52.3




Value(C)




52.7




= 52.5

CorrectedPolishedStoneValue S + 52 5 - C = 52






E. R. Goul n echnicalManager

arectors Frrc Goulders M Sc MRA e-Vi lones B Sc (Honsi VA T ND 352 si I



celtest limited
Independent materlals testing; structural Investigation
slte InvestlgatIon, dlamond core drIllIng & sawing

TE5nNG


No 0494

Na 0918Cytta"Lane • Bangor • Gyrynedd LL57 4DA • Tel: (01248) 355269/355402 • Fax: (01248) 351563

Norgesgeologiskeundersokelse
Postboks3006- Lade,
N-7002Trondheim,
Norway

For tha attentionof EyolfErichsen

Date : 12January 1999
OurRef TR.:122312

Test Ref AG14N
Page 1of 1

LABORATORY TEST REPORT

TESTRE UIREMENTS:To determinethe PolishedStoneValue(PSY)of aggregatesamplem
accordancewithBS 812: Part 114: 1989

SAMPLEDETAILS:

Certificateof samplingreceived:
CertificateEnclosed:
LaboratoryRef No:
ClientRef No:
DateandTimeof Sampling:
Date of Receiptat Lab:
Date of Startof Test.:
SamplingLocation:
Nameof Source:
Methodof Sampling:
SampledBy:
AggregateTypeand Nominal Size:
Target Specification:

RESULTS: 


RecordedPolishedStoneValue

No
No
15612 D
980077/Noteby 5
Unknown
16/12/1998
9/1/1999
Unknown
Noteby 5
BS 812: Part 102: 1989
Client
10 mm
N/A

Test Specimert Test Run I 
 52.7 Mean





 53.0 Recorded




Test Run2 
 53.0 Value(S)





 53.3 = 53.0

ControlStone: Test Run I 
 52.7 Mean





 52.3 Recorded




Test Run2 
 52.3 Value(C)





 52.7 = 52.5

CorrectedPolishedStoneValue:S 4-52.5 - C = 53

E. R. Goulden —Tee n 'anager

rectors Er c GouElet, M r,c M3A Gry i lones 8tc )



celtest limited
Independent materlals testIng; structural InvestlgatIon
slte InvestlgatIon, diamond core drIllIng & sawIng

TIVONG

rdo 0494


No 0.919.Cyttir Lane • Bangor • GwyneddL157 4DA • Tel: (01248) 355269/355402 • Fax: (01248) 351 563
Norges geologiske undersokelse
Postboks 3006 - Lade,
N-7002 Trondheim,
Norway

Date : 12 January 1999
Our Ref TR. :122313

Test Ref : AG I4N
Page 1 of I

For tha attention of Eyolf Erichsen

1AB RATORY TEST RE RT

TESTREQU1REMENTS: To determine the Polished Stone Value (PSV) of aggregate sample in
accordancewith BS 812: Part 114: 1989

SAMPLEDETA1LS:

Certificate of sampling received.
Certificate Enclosed:
C2boratory Ref. No:
Client Ref No:
Date and Time of Sampling
Date of Receipt at Lab:
Date of Start of Test.:
Sampling Location:
Name of Source:
Method of Sampling.
Sampled By:
Aggregate Type and Nominal Size.
Target Specification:

RESULTS:
Recorded Polished Stone Value

No
No
15612 E
980078/Noteby 6
Unknown
16/12/1998
9/1/1999
Unknown
Noteby 6
BS 812: Part 102: 1989
Client
10 mm
N/A

Test Specimen: Test Run I 
 53.3 Mean





 53.0 Recorded




Test Run 2 
 53.3 Value (S)





 53.3 = 53.2

Control Stone: Test Run I (1) 52.7 Mean





 52.3 Recorded




Test Run 2 
 52.3 Value (C)





 52.7 = 52.5

Corrected Polished Stone Value S 52 5 - C = 53

E. R. Goulden —Tec anager



PSV CLASSIFICATIONS

k 68.0 Category A

k 62.0 Category B

a 56.0 Category C

.?.50.0 Categoty D

>44.0 Category E


No requiremenst Category F

The categoriesreferees to the test method
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NOTEBY AS
Geoengineering laboratory, Oslo.

Testing of density, brittleness and flakiness.
Translation of the laboratoryprocedure written in norwegian language.

PROCEDURES

1.Prermration
Registration of project no. and sample locality.
Minimum 10kg sample material is required

Fraction
If nothing else is agreed upon, the tests are performed with fraction 11.2—8 mm.

Reducing
The samples are reduced twice.
When reducing the second time, the cnishing mill has to be completelyfilled during the entire process. For different
fractions, differentopenings of the crushing mill are used:
Fraction 11.2—8 mm: Crusher opening 12 mm
Fraction 16—11.2mm: Crusher opening 16 mm

Density
0.100 —0.200 kg material of the chosen fraction is required. Two parallel tests are performed. If the deviation is
more than 3 %, one additional test is performed.
When the density deviates from 2.65 g/cm3,the weight of the sample is adjusted according to the diagram:"Density
adjustments for flakiness/brittlenesssanyles". Slicing equipmentis uftlised to obtain uniform samples.

Sifting
Three samples of the chosen fraction (11.2 —8 mm) are sifted with square sieves and the weight is determinedand
adjusted according to the diagram.

Flakiness calculations
Three samples are separated and sifted with rectangular sieves. The fraction 11.2—8 mm is siftedwith the
rectangular sieves 5.6 and 8 mm. After the sifting the weight of the material upon each sieve is determined.The
weight of the materialbelow each sieve is also determined in order to record any loss during the process. The loss
must be less than 1 %. The weight of the material upon each sieve is recorded. If the difference between the three
results is more than f = 0.1, another sample is sifted according to the same procedure. When the weights are
recorded, the samples are mixed thoroughly.

Drop test
The samples are transferred to the manual drop apparatus and each sample is crushed with 20 drops. If the difference
between the results is more than S = 5, another parallel test is required.
According to the deflnition, the drop height shall be 0.25 m. From an idealpoint of view; the drop height should be
adjusted during the test. At least regularly controls have to be performed in order to achieve the same dropheight at
the start of each test.

Degree of packing
The degree of packing is recorded:

Degree of packing 0 : The material can easily be poured out of the mortar after the crushing.

Degree of packing 1 : A little packing has occurred during the crushingand some material is left in the mortar
when tuming the mortar upside down.The fmgers can easily remove the material left in
the mortar.



Degree of packing II : Some packing of the material has occurred during the crushing and some of the material
pours out when turning the mortar upsidedown. The remaining material is quite stuck in
the mortar and likely an iron rod has to be used to remove it.

Degree of packing III : The material is completely packed during the crushing and it occurs as a firm clump/clod
in the mortar. A sharp iron rod has to be utilised to break the material apart from the
mortar.

9. Calculationof the brittleness
After the crushing in the drop apparatus, the material is sifted with the square sieve, which correspond to the lower
grain size in the fraction. The fraction 11 2 —8 mm is sifted with an 8 mm sieve.
After the sifting both the weight of the material upon and below the sieve are recorded.

The brittleness is the percentage of the test material, which after crushing in the drop apparatus passes the sieve
corresponding to the lower grain size of the fraction.

An adjustmentof the brittleness is done based upon the degree of packing:

Degree of packing

0

il

III

Adjusted brittleness S ady= S k

Adjustment (k)

1.00

1.05

1.10

1.15

The repeated impact value
The repeated impact value is determined only if it is especiallyasked for.
Otherwise the repeated impact value is determined when the total weight obtained by cleaning the sieves is larger
than or equal to the weight of one sample. A new sample of the material will be subjected to both flakiness and
brittleness tests.

Comments
If the purpose of the test is to considcr the suitability of the material for construction purposes, the analysis should by
supplemented with a petrographic analysis.

•
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INGENICARGEOLOGISKLARORATORIUM
ARBEIOSFROSEDYR2 FOR SRIMET- OG FLISIGHETSANALYSE

Forarbeider

Prøven skal påføres oppdragsnr. og hvor prøven er hentet.
Påse at nok materiale sendes inn tal laboratorset. For sams
masse bør ca. 10 kg sendes ann. Vurder amidlertid materialets
beskaffenhet. For utsiktede prøver bør ca. 4 kg sendes ann.

Hvilken fraks'on soM skal undersøkes

Oersom det fra oppdragsgiver eller seksbehandler ikke blir
avtalt annet, utføres analysene på fraksjonen 11,2 - 8 mm.

Nedknusin

Frøven knuses ned og sendes to ganger gjennom kjeftetyggeren.
Ved andre gangs knusing påses at materåpningen er full hele
tiden. Hjeftetyggerens spalteåpning reguleree etter
fraksionen som skal undersøkes.

11,2 - 8 mm spalteåpnang 12 mm
16 - 11,2 mm 16 mrn

eestemmelse av s esifikk vekt

100 - 200 g av prøven 1 den valgte fraksjonen tas Ut for
bestemmelse av spesifikk vekt. Man bestemmer.toparallelleprøver, og er avviket mellom dem større enn 3 tas en tredje.

Når spesifikk vekt avviker fra 2,65 g/cm3 korrigeres prøvens
vekt etter diagrammet "Korreksjonfor spesifikkvekt forprøver i fallapparatet."

Utsiktin

Det siktes ut seks prøVer med kvadratsiktav den ønskede
fraksjon (16 - 11,2 mm eller 11,2 - 8 mm), og de veies niyaktigiflg. korreksjonfor egenvekt. Splittapparatbenyttesfor afaprøvene like.
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Bere ning av flisi het

Tre prøver tas ut for sikting på staveikt. Fraksjon 11,2 - 8 mmsiktes på stavelktene 5,6 og 8 mm. Eventuell analyse på16 - 11,2 mm utføres på stavsiktene 8 og 11,2 mM.
Etter siktingen veies materialat på de ankelte sikt. Mater1aleti siktebunn veLes for kontroll av eventuelt siktetap som måvære < 1 3. Vekten av materialet på den enkelte sikt føres isine respektive rubrikker. Hvis de tre prøvene viser størreforskjell enn f e 0,1 tas en fjerde.

Etter veling blandes prøvene godt igjen.

Fall røven

Prøvene overføres til fallapparatet, og prøvene knuses med20 slag. For enkelte formål 4.forbindelse med borbarhet/sprengbarhetsanalyser benyttes også 5 slag. Dette utføreskun etter speslell avtale med sakebehandler eller ønske fraoppdragsgiver. Hvis resultatene viser større forskjell ennS = 5 må det tas en 4. parallell.

Pr. definisjon skal fallhøyden være 25 cm. Ideelt sett børfallhøyden justeres under forsøkets gang. I alle fall bør detmed jevne mellomrom kentrolleres at fallhøyden ved fersøketsstart er korrekt.

Paknin s rad

Pakningsgrad noteres :

Pakningsgrad 0


PaknIngsgrad I

Pakningsgrad II

: materialet rauser lett ut av morteren etter
knusing.

: Materialet har pakket seg litt under knuSing
og ikke alt rauser ut når en snur morteren
på hodet, Men en kan lett pirke ut resten med
fingrene.

Materialet har pakket seg noe ender knusing
og lite ev materialet er løst og rauser ut
av morteren når en enur denne på hodet. Det
som er igjen sitter ganske fast og en må
gjerne bruke en jernstang e.l. for å få det
løst frd morteren.

Pakningegrad III : Materialet har pekket seg fullstendig under
knusingen oe er helt som en fast klump i.morteran. En må bryte og brekke det løs med
en spiss metallgjenstand.
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Bere nin av s røhetstall

Etter knusing i fallapparatet siktes materialet på det
kvadratsikt som betegner fraksjonens nedre kornstørre1se.
Fraksjonen 11,2 - B mm slktes på 8 mm sikt, mens fraksjonen16 - 11,2 mm siktes på 11,2 mm.

Etter siktingen veies materialet scm 11gger igjen på siktet,
og som kontroll veies også det som går 1gjennom.

Sprøhetstållet er den prosentvise del av prøven som etter
nedknusning i fallapparatet passerer siktet for fraksjonens
nedre grense, med andre ord den delen som ligger i bunnpanna.

Sprønetstallet korrigeres på grunnlag av pakningsgraden.

Paktungsgrjcl Yorreksonsfaktor (k)


0 1,00

1,05
fl 1,10
XII 1,15

KorrIgert sprøhetstall skorr = S - k

Omslaq


Omslag utføres bare når det uttrykkelig er Spurt om det.
Slik endersøkelse er aktuell for forsøk for veiformål.

Omslag utføres når summen av sikterensk er større eller lik
1nnveid mengde for en prøve. Det i.nnveiesny prøve som
gjennomgår både flistghet- og sprøhetsmåling.

Kommentar

Dersom sprønet- og flisighetsanalyse skal benytteS for
vurdering av egnethet til div. byggetekniske formål, bør
analysen suppleres med en petrografiuk analyse av materialet.
Dette bør opplyses overfor oppdragsg1ver.

Liej 41144%,
A. Hansen
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NOTEBY er et rådgivende ingeniorfirma
i Multiconsult-konsernet som bistår plan-
leggere, entreprenmer og byggherrer
med konstruktive løsninger på alle bygge-
tekniske spørsmål knyttet til løsmasser,
fjell, grunnvann og bruk av geologiske
materialer. Firmaet har spesielt høy

kompetanse innen geoteknikk, ingenior-
geologi, belong og materialteknikk, her-
under rehabilitering av betongkonstruk-
sjoner, og miljøgeologi med hovedvekt på

forurensel grunn.
En stor del av NOTEBY's virksomhet

er datainnsamling i form av grunnboringer
og laboratorieundersokelser med eget
moderne utstyr. Dessuten har bedriften
belydelig aktivilet innen anleggskontroll,
rystelsesmålinger, bygningsbesiktigelser •
og setningsmålinger.

NOTEBY har med sine 120 med-
arbeidere virksomhet over hele landet og
har godt bemannede avdelingskontorer
langs hele kysten.

NOFEBY
NORSK TEKNISK
BYGGEKONTROLL A/S

NAOGIVENDE iNorwiemr•

Hovedkontor Osto:


Hoffsveien 1

P.b.265 Skøyen 0212 Oslo


Telefon: 22 51 54 00 Telefax: 22 51 54 01

11

Avdelingskontorer:

BERGEN
Hopsnesvegen 21
Postboks 153
5040 Paradis
Telefon: 55 91 07 00
Telefax: 55 91 05 74

FREDRIKSTAD
Christianslund alle 2
1613 Fredrikstad
Telefon: 69 31 28 04
Telefax: 69 31 28 08

KRISTIANSAND
Lumberveien 9
Postboks 8161 Vågsbygd
4902 Kristiansand
Telefon: 38 00 36 00
Telefax: 38 01 27 46

SKIEN
Alexander Kiellandsgt. 24
3716 Skien
Telefon: 35 52 31 15

Telefax: 35 52 71 20

STAVANGER
Birkelandsgt. 8,
4012 Stavanger
Telefon: 51 84 36 00
Telefax: 51 84 36 01

TROMSØ
Fiolveien 13
9016 Tromsø
Telefon: 77 61 28 10
Telefax: 77 61 27 80

TRONDHEIM
Sverresdalsvn. 26
Postboks 1139 Sverresborg
7002 Trondhelm
Telefon: 72 55 25 00
Telefax: 72 55 26 61

ÅLESUND
Tollbugt. 6
Postbgks 188
6001 Alesund
Telefon: 70 12 24 50

Telefax: 70 12 96 70

ET FIRMA I MULTICONSULT-KONSERNET


