Vedlegg A

L

Austefjorden Exposure Site

Production and testing of concrete elements

Part 1

)

é
1
(i

o
LI
v Al

A W
{

"I _'
4

./%

DANISH

TECHNOLOGICAL 24 March 2018
INSTITUTE



Title:

Austefjorden Exposure Site

Production and testing of concrete elements
Part 1

Client:

Statens vegvesen
Attn. Karla Hornbostel
Brynsengfaret 6A
N-0667 Oslo

Prepared by:

Danish Technological Institute
Gregersensvej 4

DK-2630 Taastrup

TIf. +45 7220 2000

Building and Construction
Concrete

Claus Pade

Quality Assurance:

Responsible: Henrik Erndahl Sgrensen, tel. +45 7220, 2172, hks@dti.dk
Approved by: Dorthe Mathiesen, tel. +45 7220, 2205, dma@dti.dk

Reference No.: 776629 (DTI) and 16/173895 (SV)

Version No.: 1
Date: 24 March 2018

DANISH
TECHNOLOGICAL
INSTITUTE

The results from DTI’s work in this report, i.e. analyses, assessments and instructions may
only be used or reported in their entirety. It is not allowed to mention or refer to DTI or DTI'’s
employees for advertising or marketing purposes unless DTI has granted its written consent in

each case.

Austefjorden_part 1_verl

Page 2 of 37



DANISH

TECHNOLOGICAL
INSTITUTE
Table of Contents
1. INErOdUCEION L.t 4
2. Materials and MELhOAS .. ..o e 4
2.1. Constituent materials .....cooviiiiiii 4
2.2. e 1= o o = 4
2.3. Formwork, reinforcement, inserts and labelling...........ccoooiiiiiiiinn, 5
2.3. 1. FOIMWOIK oot 5
2.3.2. Reinforcement and iNSert.......cooiiiiiiiii 5
J2C TR R Y o - [ o] o PP 5
2.3.4.  Labelling ..o 5
2.4. BatChing ..vo i e 6
2.5. Mixing and fresh CONCrete ......viviii e ee e 7
2.6. L= 11 1 T 7
2.7. L1 1 T Tc 8
2.8. Hardened CoNCrete. .. ..o 8
3. RESUIES i 8
3.1. 0] 010111V o N 9
20 A B T o o= =] o] o = PP 9
3.1.2. Reinforcement [0Cation ... ..o 9
3.1.3.  REbAr CONTACT . ...uii e 11
3.2. Constituent materials ... 13
3.3. Qs 111 o | o PP 13
3.4. Fresh CONCrete pProperties .uvviiiiiii i eanees 13
3.5. Hardened concrete properties.....oo i 13
3.5.1. Concrete element dimenSiONS.....c.viiiiiiiii e 13
3.5.2. Concrete element surface appearanCe ........coceviviiiiiiiiiiiiiinneneaaeaes 13
3.5.3. Concrete element cover to reinforcement.........ccoiiiiiiiiiiii 14
3.5.4. Compressive strength. ... 15
3.5, RESISHIVIEY c it s 16
4, Y == 17

Austefjorden_part 1_verl Page 3 of 37



DANISH
TECHNOLOGICAL
INSTITUTE

1. Introduction

Statens vegvesen retained based on an open tender process the Danish Technological
Institute, Building and Construction to produce and deliver concrete elements for their
field station in Austefjord near the city of Bergen. This report contains information about
the ten first concrete elements that where produced in November 2017 and delivered at
the field station on January 31st, 2018.

2. Materials and methods

2.1. Constituent materials

Statens vegvesen supplied all the materials for the concrete as given in Table 2.1. The
density and absorption of the aggregate were determined by DTI for use in mix designs.

2.2. Mix designs

Statens vegvesen provided the mix designs for the concrete. The amounts of
superplasticizing and air entraining admixture had to be fine-tuned by trial mixing to
achieve the required consistence (slump = 190 + 30mm) and air content (4.5 + 1%) of
the concrete.

The nominal mix designs of the five concretes are shown in Table 2.1.

Table 2.1. Nominal mix designs of the five concrete types.

Mix ID
Constituent STDO STD 18 STD 40 ANL 16 CEMEX 46
Al A2 B1 B2 c1 C2 D1 D2 E1 E2
Norcem STD 427,2  427,2
Norcem STD FA 419,0 @ 419,0 | 281,6 @ 2816
Norcem Anlegg FA 420,0 | 420,0
Cemex CEM III/A 420,8 @ 420,8
Silica dzunr;‘]fi'ezlkem 180 180 | 176 @ 176 | 166 166 | 176 @ 176 | 177 @ 17,7
Fly ash, Emineral B4 114,3 | 114,3
Free water 180,6 | 180,6 | 177,2 @ 177,3 | 173,7 « 173,7 | 177,5  177,5 | 177,9 177,9
Ardal sand 0/8 887,8 887,8 | 887,8  887,8 | 837,8 887,8 | 888,1 8881 | 8387,8 | 887,8
Ardal stein 8/16 793,4 | 793,4 | 793,4 793,4 | 793,4 | 793,4 | 793,7 @ 793,7 | 793,4 @ 7934
Mapei Dynamon SX-23 | 3,10 3,10 2,60 2,70 1,90 1,90 2,50 2,50 2,40 2,50
Mapeair 25 (1:9) 1,60 1,60 2,90 2,80 5,60 520 | 4,00 4,00 1,40 1,40
Density 2308 | 2308 | 2296 @ 2296 | 2268 @ 2268 | 2298 | 2298 | 2298 2298
Air content 45%  45% | 45% @ 45% | 45% @ 45% | 45% | 45% | 45% @ 4,5%
wj/c ratio 0,390 0,390 | 0,390 | 0,390 | 0,440 @ 0,440 | 0,390 0,390 | 0,390 | 0,390
Casting date 031117 1031117 | 101117 071117 211117 211117 (131117 131117171117 171117
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2.3. Formwork, reinforcement, inserts and labelling
2.3.1. Formwork
The formwork was made from water resistant plywood.

2.3.2. Reinforcement and insert

The main reinforcement consisting of 12mm ribbed bars and the stirrups consisting of
8mm ribbed bar was purchased from Celsa Armeringsstal AS, Mo in Rana, Norway in
steel grade B500NC according to NS 3576-3. Tying thread of @1.00mm annealed
stainless steel quality 1.4301 from Arminox in Denmark was used to fixate the main bars
to the stirrups. The lifting and mounting brackets were supplied by Arminox in stainless
steel grade 1.4362 with a PRE-value of 26 and compliance with B500NCR. The cable pipe
was stainless steel grade 1.4404.

The layout of the reinforcement and inserts are shown in 3D in Figure 2.1.

Figure 2.1. 3D drawing of the concrete element including reinforcement and inserts.
2.3.3. Spacer
Concrete spacers of the type “Round” (quality STQ3) from Haucon A/S was used.

2.3.4. Labelling

Labelling of the individual concrete element consisted of an imprint into the top surface
of the concrete and of a 5mm stainless steel plate attached to the lifting bracket and cast
into the top surface. The labelling used is shown in Table 2.2.

Table 2.2. Labelling of concrete types/elements.

Concrete type A B C D E
Imprint A-1 | A2 B-1 B-2 C1|C2|D1)|D-2| E1]|E2
STDO STD 18 STD 40 ANL 15 Cemex 45
Steel plate
03.11.2017|07.11.2017|10.11.2017 | 21.11.2017 | 13.11.2017 | 17.11.2017
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2.4. Batching

For the production of concrete elements and test specimens batches of 260 litres were
produced using the following batching procedure:

1. Initial estimation of moisture in aggregate based on moisture determination of
one sample of each aggregate taken from silo (needs to be fairly accurate, i.e.
within 1% of the actual content).

2. Calculation of amounts of constituent materials to be mixed.

3. Weighing of aggregate materials. The exact amount is ensured by adding or
removing material from the conveyor belt. In the process of dosing aggregate,
three samples of 1 kg are taken of each aggregate and the moisture content
determined in microwave ovens. A battery of 12 ovens are available for this task,
see Figure 2.3. The moisture determination takes approximately 20 minutes.

4. The aggregate is transferred to the mixer (closed space where no evaporation

takes place).

Weighing of cement, silica fume and fly ash into buckets by hand.

Weighing of admixtures into beakers by hand.

7. Calculation of water to be added based on the microwave oven moisture content

measurements.

Weighing of water into pre-tank.

9. Recalculation of amounts of constituent materials to be mixed. Verification that
the amounts already weighed fulfil requirements to dosing accuracy:

a. If yes - the mixing procedure is started and the concrete subsequently
tested.

b. If no - the mixing procedure is started and the concrete is subsequently
discarded.

o u

®

Figure 2.3. Microwave ovens used to determine the moisture content of aggregate
fractions.
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2.5. Mixing and fresh concrete

For the production of concrete blocks and test specimens batches of 260 litres were
produced in Danish Technological Institute’s 375/250 litre Haarup countercurrent mixer
(Figure 2.4) using the following mixing procedure:

The aggregate already in the mixer was mixed for 30 seconds.

Powder was added and mixing continues for 30 seconds.

Water was added over a period of 20-30 seconds while mixing.

Air entraining agent and superplasticizer was added.

Mixing was continued for 60 seconds after addition of superplasticizer.

The concrete was discharged to a 500 litre crane bucket.

The consistence was determined according to EN 12350-2.

The density and air content was determined according to EN 12350-6 and -7.
The temperature of the concrete was measured.

O RXNOUHWN =

Figure 2.4. To the left a view into the Haarup 375/250 litre concrete mixer. To the right
the vibration during casting of a concrete element is seen.

2.6. Casting

The concrete elements were cast in two layers of approximately equal height. Each layer
was compacted using a 40mm electrical poker inserted for every 30cm. The vibration
time at each insertion point was 6 seconds (Figure 2.4). At the end of the concrete
element where the chords leave the concrete through a stainless steel pipe vibration was
performed using a 25mm electrical poker. The top surface of the concrete was finished
by hand trowelling.

For each batch of concrete 10 nos. of 100mm cubes were cast, and for each concrete
type a total of 5 nos. @100x200mm cylinder and one 150mm cube were cast. The casting
of test specimens was performed according to EN 12350-1.
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2.7. Curing

The finished top surface was immediately covered with plastic sheeting. The concrete
was left to harden for 48-72 hours. Subsequently, the formwork was stripped and the
concrete element checked for correct dimensions, cover to reinforcement and surface
appearance. If the concrete element was approved it was wrapped in wet burlap and
plastic sheeting and left to cure inside in the DTI concrete laboratory where the
temperature was between 15.5°C and 21°C (Figure 2.5).

The 100mm cubes and @100 cylinders were demoulded after 48-72 hours and stored
immersed in water at 20°C. The 150mm cubes were demoulded after 48-72 hours
wrapped in wet burlap, covered with plastic sheeting, and stored next to the concrete
elements.

I3 Guardian - [KLIMA-1 / Spaendeplan FOE] - = x|
E] File Project Graph Windows Help -2 x|
Connection |KLIMA-1 - Klimaovervigning Januar- ~ | Graph Spandeplan FOE -| EEHE R =

Temperatur
o

[Temperatur spzendplan|

Time

hours
Tolal records: 9904 Log penod: 06-01-17 10:00 to 21-02-18 00:00
Datafile: y\organi~11c002_c~1'kommer-1'dataop~1 Kimao~112017ima-1 dat Plot pesiod: 01-11-17 10:00 to 01-02-18 10-00
For Help, press F1

Figure 2.5. Temperature in the room were the concrete elements were stored until
transport to the Austefjord field station.

2.8. Hardened concrete

The compressive strength of the concrete from each batch was determined according to
EN 12390-3 on three 100mm cubes at ages of 28 and 91 days.

The resistivity of the concrete from each batch was determined according to “Statens
vegvesen R210 Laboratorieundersgkelser, 443 Spesifikk elektrisk motstand” on four
100mm cubes at ages of 28 and 91 days.

3. Results

The results of the measurements performed to document the formwork, fresh and
hardened concrete and concrete element are presented in this chapter.
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3.1. Formwork

The dimensions of the formwork, the cover to reinforcement and the electrical contact
between the different reinforcement were documented prior to the casting of each
concrete element. Calibrated equipment was used for the documentation. Photographic
documentation of the formwork is found in Annex 1.

3.1.1. Dimensions

Using a calibrated measuring tape (QA) the dimensions of the formwork was
documented. The target dimensions and tolerances set are shown in Table 3.1. The
measurements on the formwork used for the ten concrete elements all fell within the
tolerances.

In addition, the position of lifting bracket was checked, i.e. distance from top surface to
top of the bracket and the offset of top point of the bracket “hook” to the “back side of

the concrete element, to make sure that the concrete element would fit into the slots at
the Austefjord field station.

The laboratory sheets with the documentation of each individual concrete element is
found in Annex 2.

Table 3.1. Tolerances on dimensions of formwork.

Property Dimension | Tolerance
(mm) (mm)
Length 2700 +3
Height 390 +3
Width 190 13
3.1.2. Reinforcement location

The location of the reinforcement inside the formwork was documented based on the
drawing shown in Figure 3.1. The nominal cover was 40t5mm and 50+5mm for the
stirrups and longitudinal reinforcement, respectively. The results for the individual
formwork can be found in Annex 2.

A summary of the results is found in Table 3.2. As can be seen six concrete elements
(A1, A2, C2, D1, E1 and E2) had reinforcement location within tolerances. Four concrete
elements (B1, B2, C1 and D2) had reinforcement location outside tolerances. However,
all nonconforming measurements showed slightly larger cover than required, except for
B1 where the distance between two main rebar ends and the bottom end of the
formwork were 40 and 38mm, respectively. These two rebar ends were treated with
epoxy on the outer 20+mm to increase the effective cover to at least 55mm (Figure 3.2).
The few recordings of larger cover than nominal cover plus tolerance for elements B2 and
in particular B1 were accepted. Subsequently, the reinforcement cage assembly was
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improved and for the later elements (C, D and E) only three measurements at 1mm

above the maximum 55mm were recorded.

D) @)

@6) @ [B

Figure 3.1. Drawing defining points on the inside of the formwork and on the outside of
the reinforcement used to document the cover to reinforcement prior to casting of the
concrete elements.

Table 3.2. Summary of the documentation of reinforcement location.*The outer +20mm
of the rebar ends were treated with epoxy.

Concrete . .
Cover to Cover to main Cover to main
element stirrup | rebars, large faces | rebars, short faces
Al OK OK
A2 OK OK
B1 OK 58 56,65,65,40*,38*
B2 OK 56 58,56,58
C1 OK 56 56
C2 OK OK
D1 OK OK
D2 OK OK 56
E1l OK OK
E2 OK OK

Austefjorden_part 1_verl
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Figure 3.2. Epoxy treatment of the (lower) main rebar ends of element B1 (inside yellow
marking).

3.1.3. Rebar contact

The electrical continuity within the reinforcement cage and between the cage and the two
attached cables was determined by measuring the electrical resistance between rebars
and between cables and rebars. For all ten formworks, the resistance was recorded to be
0.2Q, i.e. below the required maximum of 0.5Q. Recorded resistances are shown in more
detail in Annex 2.

The fixation points between reinforcement cage and cables were sealed with epoxy.
Photographic documentation is found in Figure 3.3.
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B1 B2
C1 Cc2
D1 D2
El E2

O2Ra

electrical contac

Figure 3.3. Photographic documentation of epoxy treatment o
between rebar cage and cables.

Austefjorden_part 1_verl Page 12 of 37



DANISH
TECHNOLOGICAL
INSTITUTE

3.2. Constituent materials

DTI determined the density and absorption of the Ardal aggregate batches supplied for
the project. The test reports are found in Annex 3.

3.3. Mix design

Batch reports are found in Annex 4. All constituent materials were batched with a
recorded mass within 0.5% of the target amount. The average deviation was 0,08% of
target amount. The obtained w/c ratios deviates by no more than 0.001 from the target
value (Table 3.3).

3.4. Fresh concrete properties

The obtained fresh concrete properties are shown in Table 3.3. As can been seen from
the table the measured consistence is within the target range of 190+30mm and likewise
the air content is within the target range of 4.5+1%. Test reports are found in Annex 5.

Table 3.3. Fresh concrete properties of the ten concrete batches produced.

. . Slump | Air Content | Density | Temperature
Mix ID Date w/c-ratio °
/ (mm) ) |ke/m3)|  (C)

Al 03-11-2017 0,390 200 4,2 2330 20,5
A2 03-11-2017 0,389 200 4,1 2340 20,7
B2 07-11-2017 0,389 220 3,8 2330 20,0
B1 10-11-2017 0,390 220 5,1 2300 20,0
D1 13-11-2017 0,391 220 4,5 2320 20,3
D2 13-11-2017 0,389 210 4,3 2320 19,7
E1l 17-11-2017 0,389 190 4,2 2330 21,0
E2 17-11-2017 0,390 200 4,1 2330 19,8
Cc1 21-11-2017 0,439 220 5,5 2260 19,1
C2 21-11-2017 0,440 210 5,0 2270 18,4

3.5. Hardened concrete properties

3.5.1. Concrete element dimensions

Laboratory sheets with the recorded dimensions and straightness of the concrete
elements are found in Annex 6 and summarized in Table 3.4. All concrete elements were
well within dimensional tolerances of t5mm.

3.5.2. Concrete element surface appearance

The size of bug holes on the formed faces of the concrete elements were recorded. The
results are found in Annex 7 and summarized in Table 3.5. The largest hole recorded was
175mm? and found in element A2.
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Table 3.4. Concrete elements’ dimensions and straightness. Tolerance +5mm.

Concrete Length Width Height | Straightness

element (mm) (mm) (mm) (mm)
Al 2700 190-192 391-392 -0,1-1,4
A2 2696-2701 | 190-191 391-393 -0,6-1,8
B1 2701 190-192 389-390 -0,8-1,8
B2 2700-2701 | 190-192 389-391 0,1-2,0
c1 2699-2702 | 190-191 390-392 -1,6-1,3
Cc2 2700-2702 | 190-191 391-392 -0,7-1,6
D1 2699-2701 | 190-192 390-392 -0,7-1,8
D2 2700-2703 | 190-192 391-393 -0,1-1,4
E1l 2701-2702 | 190-192 390-391 -0,3-2,2
E2 2700-2702 | 190-191 390-391 -1,3-3,2

3.5.3. Concrete element cover to reinforcement

The cover to reinforcement of the concrete elements was determined using a covermeter.
The results of the measurements are found in detail in Annex 8 and summarized in Table
3.6. The cover is found to be larger than the minimum cover of 35mm to stirrups and
45mm to main reinforcement. However, a few recordings show slightly (1mm) larger
than “"maximum” cover (45 and 55mm respectively).

Table 3.5. Bug holes in the formed faces of the concrete elements. “">10mm?” refers to
holes with largest dimensions x perpendicular dimension larger than 100mm?. "5-10mm”
refers to holes with largest dimension x perpendicular dimension between 25 and
100mm?.

Bug holes (nos.)
Beam ID Face A Face B Bottom face
>10mm | 5-10mm | >10mm | 5-10mm >10mm | 5-10mm
Al 0 5 0 10 0 2
A2 1 4 0 4 1 0
B1 0 2 1 6 0 0
B2 0 1 0 3 0 1
Cc1 0 1 0 4 3 1
C2 0 5 0 4 1 0
D1 0 0 0 4 0 0
D2 0 4 0 4 0 1
El 0 3 1 5 0 1
E2 0 7 0 2 0 2
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Table 3.6. Cover to reinforcement recorded for the ten concrete elements.

Cover to reinforcement (mm)
Beam ID . . . o
Stirrup Stirrup | Longitudinal | Longitudital
min max min max
Al 39 43 46 55
A2 39 43 46 56
B1 36 41 45 50
B2 38 43 49 55
C1 38 42 46 52
Cc2 39 43 49 54
D1 36 39 46 52
D2 36 41 48 55
El 39 42 52 56
E2 39 43 48 56
3.5.4. Compressive strength

The compressive strength of the ten concrete batches was determined after 28 and 91
days. Test reports are found in Annex 9. The average strength of three test specimens
(100mm cubes) are presented graphically in Figure 3.4.

80

7
6
5
a
W 28 days
3
m 91 days
2
1
0
Al A2 B1 B2 C1 c2 D1 D2 El E2

Concrete batch ID

=] ] o] o o o

Compressive Strength (MPa)

Figure 3.4. Compressive strength of the ten concrete batches used for the elements as
determined according to EN 12390-3. Each column represent the average of 3 nos. of
100mm cubes.
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3.5.5. Resistivity

The resistivity of the ten concrete batches was determined after 28 and 91 days. Test
reports are found in Annex 10. The average resistivity of four test specimens (100mm
cubes) are presented graphically in Figure 3.5.

450

400

350
300
25
200 m 28 days
15 W91 days
100
5
0
Al A2 Bl B2 (C1 (2 D1 D2 E1 E2

Concrete batch ID

o

Resistivity (Qm)

o

Figure 3.5. Resistivity of concrete types as determined according to SV R210 443
“spesifikk elektrisk motstand” on 100mm cubes.
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4. Annexes
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Annex 1 - Formwork photographic documentation
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Annex 2 - Formwork, reinforcement and inserts
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Formwork dimensions verification

Beam ID:

A

o

b |

AL

Dimensions, cross section:

Beam length: (2700 + 3 mm.)

1A-3A | 7A-9A
V2oo | L bI8
Beam width: (190 + 3 mm.)
1A-7A 2A-8A 3A-9A
90| |1G9ell9o
Beam hight: (390 + 3 mm.)
1A -1B 2A-28B 3A-3B
390 (390 [39c

Equipment used: '

CA LGS
CA 1393 b9
bate: QG /7 —//- ©3

Measurement performed by:

2 e

1B-3B | 7B-9B
W99|9k39
i1B-7B 2B -8B 3B-9B
|90 11Go igo
7A-7B | 8A-8B | 9A-98B
29/ 12390 |39
Photo documentation taken:
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Cover verification {form

Beam ID: A j,_
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i = i ME $He
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i
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Cover to reinforcement:

Cover to longitudinal reinforcement: (50 + 5 mm.)

M1 M2 M3
i w1 | 4 Bi i | 5O i iy | 59
x| 572 x| &6 x2 | 50
2 33y | &5/ S s i w3y |58
axay | &4 axay | &~/ ax-ay | &9
5 sxsv | & - sx-5y | &f ¥ - sx5v_| 5 o}
6X-6Y | S ex-6Y | S &/ ex-6Y | S5 &
| b3 w7y | &4 % | 54
Ha Ha : H4
-8y | 5/ ax-8y | S % 8x-8y |95
Cover to stirrups: (40 £ 5 mm.)
M1 M2 M3
1z5z | 3 1zs5z | G 1zsz | 49
262 | Sjey 262 | He 26z | A
327z | =5 3271z |3 z1z | &9
az8z | o az8z | 159 az-82 | S
Distance between stirrups: (415 mm.) Distance between stirrup and formwork: (105 mm)
B1-B2 | B2-B3 | B3-B4 | B4-B5 | B5-B6 | B6B7 B1 B1 B7 B7
S A AT AT [Z/ AT T A-1z | A3z | Baz | B3z
' e ‘ / FQ m OH 09

Distance from longitudinal reinforcement to formwork: (50 £ 5 mm.)

A B
10-1C | S5 i-1¢c | 55
202 | §79 i | 55
33 | ST 33 | S /
a4ac | 55 a04c | SO

Distance from formwork to mounting bracket : 880 mm.)

[uw [¥3/ ]

Equipment used: QA I%O,%’boff C\)./-( ‘8‘?5’/3
e QO 17 ~}-03

Measurement performed by: Photo documentation taken:
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Reinforcement contact verification

Beam ID: ./A( l

;,q ) N3
Al EBL B B ol 4 5 En B
]
My g
& s
ro i i 2 . ‘f
_‘?_ ,‘f— = - / i # X .-nl_:'zﬂ-uT 4 #
= L 91
% P &
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] I 1 ] id Y
e i X
] ’_P "
Cable to cable: (<0,5 Ohm)
Cable 1 - Cable 2:
O
1]
Cable to longitudinal reinforcement: (<0,5 Ohm})
Cable1-1C Cable1-2C Cable1-3C Cable 1-4C
O 9 ©. J @, 2 O
Cable to stirrup: (<0,5 Ohm)
Cable 1- 1B Cable1-2B Cable1-3B Cable 1-4B
= -
S 3 O 31 ©2 C, 2
Cable1-58B Cable 1-6B Cable1-7B
O, A O, 3 O, 3
] 1 7 <

Equipment used: QA ‘?7.7 ]"';

Date: &D 17; ~ 1‘ - @3

Measurement performed by:

St




Formwork dimensions verification

Beam ID: /% &
e .:47,{:; ";:1:

?f/ T

Dimensions, cross section:

Beam length: (2700 + 3 mm.)

1A -3A 7A-9A 1B - 3B 7B- 9B
A LIS Z QGF 13T
Beam width: (190 + 3 mm.)
1A-7A | 2A-8A | 3A-9A 1B-7B | 2B-8B | 3B-9B
'S 1 190[190 a1 1ialli9i
Beam hight: (390 + 3 mm.)
1A -1B 2A-2B | 3A-3B 7A-7B 8A-8B | 9A-9B
89 11390|391 290 1390 129/
Equipment used: (Y /4( 1399 G Photo documentation taken:

OX
pate: RO 1 F ~1] —OS

Measurement performed by:

%/@/f%



Cover verification (form

Beam ID: A a_,

a1 e 3
ta] ¥ Ey B3 E A W Be T
]
b I,-|,‘ N
A} y
o N g 0 £
3 e e e ® P F M0
<, —"\ f_ i Yo ke A
: Y
3 !
g £
] - L-é'— — ——— 8 i v
At — S e o s Xt
] T3 i 1 " ;
W AL 1

Cover to reinforcement:
Cover to longitudinal reinforcement: (50 + 5 mm.)
M1 M2 M3
i v [ Y Q_ - 1y | 9 Y 50
w2y | 5 x| S w2 |53
w3y | &G x3y | S © 3x3v [ 5ty
H2 v H2 H2 -
xay | 5 axay | 53 @ | 50
— o
sx-5y | S sXsY | SO sxsy | £
H3 = H3 H3 —
ex-6Y | 54 ex6v | 59 6X-6Y | S
- TX-TY ga by 7X-TY q_. oL ! % | 5 3
8X-8Y ax-8y | &R 8X-8Y | S ¢
Cover to stirrups: (40 £5 mm.)
M1 M2 M3
1558 | A% sz | I57 1252 | e
262 | YO 262 | Seo 226z | AG
321z | &5 z1z | 4/ z7z | &f/
a8z | HO 4282 | Sy e | 555
Distance between stirrups: (415 mm.) Distance between stirrup and formwork: (105 mm)
B1-B2 | B2-B3 | B3-B4 | Ba-B5 | BS-B6 | B6B7 B1 B1 B7 | B7
I RS RN TIPS Az | Az | sz | B
Jol ool \aoSa?]

Distance from longitudinal reinforcement to formwork: (50 £ 5 mm.)

A B
p-1c | =4 ic | S/
20-2C | & S -2 | S
303C | <9 3p3C | 5
ap4ac | 5o ap4c [ 53
Distance from formwork to mounting bracket : 880 mm.)
[ue [H90]

Equipment used: (o) _A.. ]:’D Cf Cg bcf
QA @AY
AN I EYORC

Measurement performed by: Photo documentation taken:

OK




Reinforcement contact verification

Blt-eam ID: A 9\

Cable 1-4C

S, 3

" e w3
sl EU 2 B i ; LI
1 J
T [ B e (T4 8 . ) B
: - _\ e ‘_/ i i 1y -_m..;z;ﬂaf ;l-'. ¥
o= i L1
2C, : Sr fIge
ag J o E R s
! S —— - - S 3 }_-_ - ..-,EY. u..'_/“.‘: ¥
¥ - —_—— e
| X1 =~
2u A Al
Cable to cable: (<0,5 Ohm)
Cable 1 - Cable 2:
<.
Cable to longitudinal reinforcement: (<0,5 Ohm)
Cable1-1C Cable1-2C Cable 1-3C
&L =1 &7
Cable to stirrup: (<0,5 Ohm)
Cable1-1B Cable1-2B Cable 1-3B Cable1-4B
o 3 03 | ©39 O, 2
Cable 1-5B Cable1-6B Cable1-7B
©,3 cd | 031

Equipment used: QA 777/7
e 90 17~ 1/~03,

Measurement performed by:




Formwork dimensions verification

-
Beam ID: 261

2
53 aais

Dimensions, cross section:

Beam length: (2700 + 3 mm.)

1A-3A 7A - 9A
7700 7300
Beam width: (190 £ 3 mm.)
1A-7A 2A - 8A 3A-9A
/% [/ | Mo
Beam hight: (390 + 3 mm.)
1A -1B 2A-2B 3A-3B
3% [389 [3w

1B - 3B 7B- 9B
220 27200
1B-7B 2B -8B 3B-9B
J90 [ l%0 | /90
7A-7B 8A -8B SA -9B
390 | 3% | 390

Equipment used: Q/‘] lgggéq

12 132812

Measurement performed by:

%

Photo documentation taken:

t/’ /



Cover verification (form)

Beam ID: "g

i

Cover to reinforcement:

Cover to longitudinal reinforcement: (50 + 5 mm.)

Cover from longitudinal reinforcement to formwork: (50 + 5 mm.)

A
ac | £/
-2 | 56 |
30-3C | 64y
a0-4Cc | LS

B
1D-1c | 50
02c | 49
3p-3¢ | Hp
4p-ac | 3%

Distance from formwork to mounting bracket : 880 mm.)

Equipment used: /3(?5667 ‘ 5 3 ﬁ ? ”/ : @/4- 89%//8

owe: J0f) - VA

Measurement performed by:

) //) :

()

/

-

> 51097 qw\; ek

Photo documentation taken:

M1 M2 M3
1 X1y | 49 ” x1v | )0 i iy | 53
&2 | SO 22 | 3] 22 | 49
% & y O 2 SE
o 3X-3Y 9‘3 s 3X-3v ':)_ i xay | 59
axay | &Y ax-ay | 50 axay | 47
i 5X-5Y «{q - SX-5Y 5; i i 5X-5Y 5,‘1’
6x-6Y | 55 6x-6Y | 57 6x-6Y | 47
. %7y | §3 - %7 | 55 ik ™% | 5
sxsy | 57 ex-8y | 49 sx-8Yy | 4F
Cover to stirrups: (40 £5 mm.)
M1 M2 M3
1252 | 28 15z | 2% 1Zs5z | 3X
27262 | 29 262 | 29 2262 | 29
3z7z | £3 3272 | #72 3z7z | Y2
azgz | 1§ az8z | Yo 423z | 39
Distance between stirrups: (415 mm.) Cover between stirrup and formwork: (105 mm)
B1-B2 | B2-8B3 | B3-B4 | B4-BS | BS-B6 | B6-B7 B1 B1 B7 87
AL/ EAR T AR AR AL Az | A3z | Bz | B3z
107 (98 | ico |92



Reinforcement contact verification

Beam ID:

&

oL

e

Cable to cable: (<0,5 Ohm)

Cable 1 - Cable 2:

Ex 3

B

AL

£

Cable to longitudinal reinforcement: (<0,5 Ohm)

&

iy
i B
)

Cable1-4cC

A

Cable 1-1C Cable 1-2C Cable1-3C
0.7 0.7 5, Z
Cable to stirrup: {<0,5 Ohm)
Cable1-1B Cable 1-2B Cable1-3B Cable 1-4B
e 0.1 O, 2 o 2
Cable 1-5B Cable 1-6B Cable1-7B
0.2 Q.2 D2

Equipment used: \A)A q—’]_ “Fj 7_

Date:

1o/11- 2017

Measurement performed by:

A




Formwork dimensions verification

Beam ID:

B

Dimensions, cross section:

Beam length: (2700 + 3 mm.)

1A-3A 7A-9A 1B - 3B 7B-9B
Voo Yioe| Q700 |dFoe
Beam width: (190 £ 3 mm.)

1A-7A 2A - 8A 3A-9A 1B-7B 2B -8B 3B-9B
19 [ 1% | 1% 190 1\90 1% o
Beam hight: (390 £ 3 mm.)

1A -1B 2A-2B 3A-3B 7A -7B 8A -8B 9A - 9B
3% | 390 1390 %0 1390|396

Equipment used: Q,A- ] f) qe bq Photo documentation taken: (_/p A

Date: ao l?"“" 07’

Measure! erformed-by:



Cover verification {form)

Beam ID: % g\

el 1.

L " W

Al EL ¥ b b L 5 k [
! I
e s e

s - = g : .
4 — #x
|

4
Cover to reinforcement:

Cover to longitudinal reinforcement: (50 + 5 mm.)

M1 M2 M3
= = =T
o 1X-1Y '--_] : i 1x1y | Sa . ey | 5
x2r | S x2 | S x2 | 5]
%3y | 50 x3y | 5 w3y | 5
H2 : H2 H2
axay | 5 axay | L+ axay | Y
b3 |SXSY '—_—\_"3{ e | | 5 Y e LY [ S
6x6Y | 55 ex-6Y | 5 & ex6Y | S5
i 7 | 5 lp i wrw | 554 e 7y | SH”
sx8y | 5§ sxgy | 49 gx-8y | “|®
Cover to stirrups: (40 £ 5 mm.)
M1 M2 M3
1252 | 3G 125z | A0 125z | 75
226z | ) 2262 | (K9 2262 | H
z7z | 4 z7z | HU 3z7z | HA
47-87 Lo 47-87 A 47-8Z :5)8
Distance between stirrups: (415 mm.) Distance between stirrup and formwork: (105 mm)
B1-B2 | B2-B3 | B3-B4 | B4-BS | B5-B6 | B6-B7 B1 B1 B7 B7
Hod 1A H3d JiolH1A8 e ru | aw |5 | 5
\oH ok o3 ok

Distance from longitudinal reinforcement to formwork: (50 £ 5 mm.)

A B

10-1C | 5 d DiCc | 5
ape | S5 w-2c | B
3p3c | B 33 | 5
apac | 5 apac | SR

Distance from formwork to mounting bracket : 880 mm.)

[ ue |85
coomenes QA 150869 @A $9413

9\0 |-72""H““O7"

Measurement performed by: Photo documentation taken: a)_A-

Date:

C—




Reinforcement contact verification

Beam ID: TD &

fal L i B By

Cable to cable: {<0,5 Ohm)

Cable 1 - Cable 2:

0:9\

Cable to longitudinal reinforcement: (<0,5 Ohm)

Ll X L
faj
g
N g Y
IR el
L
a7 £

Cable1-4C

Cable1-1C Cable 1-2C Cable1-3C
0.2 C 1 0 3
t ]
Cable to stirrup: (<0,5 Ohm)
Cable1-1B Cable1-28B Cable1-3B Cable 1-4B
N ol 1l &3 1 o3
Cable1-5B Cable 1-6B Cable1-78B
ORX 104 O3

Equipment used: Q./} 7—?7 )7
Date: &O ]7 . H“ 07

Measurement performed by:

5,2




Formwork dimensions verification

Beam ID:
; Ty

DR

CL

Dimensions, cross section:

Beam length: (2700 + 3 mm.)

1A-3A | 7A-9A 1B-38B 7B-9B
oo (93700 Q2co | QF00
Beam width: (190 £ 3 mm.)
1IA-7A | 2A-8A | 3A-9A 1B-78B 2B -8B 3B-9B
19 [\9@ 1190 1901190 {19 |
Beam hight: (390 £ 3 mm.)
1A -1B 2A-2B 3A-3B 7A-7B 8A -8B 9A - 9B
290 |29/ |29 & 89/ 189/
Equipmentused: (0 A\ | 579 L Photo documentation taken:

K
Date: Q\Q \? on lk“ @\Q

Measurement performed by:




Cover verification (form)

:eam ID: C :j_,

2

rm——————

————

R &

Cover to reinforcement:

Cover to longitudinal reinforcement: (50 + 5 mm.}

M1 M2 M3
A ) w Xy | S© b Ly | 574
w2y | 5 i x2v | 49 a2 | HF
w2y [ Y9 T I 9 by |L3%3Y :": L
ax-ay | 5 axay | S ax-ay | S
wy LsxsY [ S w |2 | B T 1
6Xx-6Y | Tl 6x-6Y | 5 9 ex6Y | 5
AN we Lzxy [ 530 | 574
8x8Y | DO 8x-8Y | D A X8 | 56
Cover to stirrups: (40 £ 5 mm.)
M1 M2 M3
125z | 9 175z | AR 1zsz | Y
262 | SO 762 | 26z | 39
3272 | A% 3272 | Y 27z | Y
azgz | H ¢ a8z | A az8z |
Distance between stirrups: (415 mm.) Cover between stirrup and formwork: (105 mm)
B1-82 | 8283 | B3-B4 | B4-BS | B5-B6 | B6-B7 B1 B1 87 87
ﬁ' A9 HIAI U Q1 LH TF A-1z | A3z | B-1Z | B-3Z
Ui loll\eHllos oo

Cover from longitudinal reinforcement to formwork: (50 + 5 mm.}

A B
1c | 51 e | 5
s | S 2¢ | 56y
soic | 59 3p3c | 5|
a-ac [ Sl a04c |49

Distance from formwork to mounting bracket : 880 mm.)

caupmencuset: (04 129969 @A 943

pate: O 1_?"" “‘ Ao

Measurement performed I_:y: o Photo documentation taken:




Reinforcement contact verification

I?gam ID: L 1

irad RIS B4
e :
i .
al B b Ed B & 5 T
1 ]
1 i
e g BT

Cable to cable: (<0,5 Ohm)

Cable 1 - Cable 2:

O,

Cable to longitudinal reinforcement: (<0,5 Ohm)

Cable1-1C Cable 1-2C Cable 1-3C Cable1-4C

O O 1 O 2 O3
Cable to stirrup: (<0,5 Ohm)

Cable1-1B Cable1-2B Cable 1-3B Cable1-4B

Cable1-5B Cable1-6B Cable1-7B

&.5 0. 3 0.2

Equipment used: C(A ?77 ] 7

Date: r-;)\C’_‘) [ l“*g\o

Measurement performed by:



Concrete beam dimensions verification

Beamito: C 7.

RETY

Dimensionns, cross section:

Beam length: (2700 + 5 mm.)

1A-3A | 7A-9A 1B -3B 7B- 9B

J b9913 Fo0 o/ 13202

Beam width: (190 £ 5 mm.)

.1A—7A 2A-8A | 3A-9A lB—7B 2B-8B | 3B-9B
ERIIEARIER [T 1191 (190

Beam hight: (390 £ 5 mm.)

1A-1B | 2A-2B | 3A-3B 7A-7B 8A-8B | 9A-9B

SY90 [&Y9ol3 g 90 159 157
Verticality: { Total £ 5 mm.) Concave +

1A - 3B, Diff. 1B - 3A, Diff.

1 2 3 4 5 1 2 3 4 5
of | o | 1,3 ] L2 ] 221 1,51 138 |/3% 185 | o
7A - 9B, Diff. 7B - 9A, Diff.

1 2 3 4 5 1 2 3 4 5
~ob |l @y l-oyl-a[-1L6]| Lol LT | L2 1 /2 |96

— .
Equipment used: &4 \ :7:]0( g bc?

e 0017~ // = QY

Measurement performed by:

Photo documentation taken:

OK




Formwork dimensions verification

Beam ID:“‘ C_ 9\

Dimensions, cross section:

Beam length: (2700 + 3 mm.)

1A-3A 7A -9A 1B-3B 7B- 9B
QZo0 19699 Q700 Q700
Beam width: (190 + 3 mm.)
1A-7A 2A - 8A 3A-9A 1B-7B 2B - 8B 3B-98B
ial 1% 190 Q1 1\Qalial
Beam hight: (390 + 3 mm.)
1A -1B 2A-2B 3A-3B 7A-7B 8A -8B 9A - 9B
R 1227132/ &% 139/ 22/
Equipment used: Photo documentation taken:

oK

4

bt QA 199969 Qo1 7~11-30
Measurement performed by:

e



Cover verification (form

Beam ID: C g\
- 1

L

& :
s " d""ﬂ:‘" 0
Cover to reinforcement:
Cover to longitudinal reinforcement: (50 + 5 mm.)
M1 M2 M3
T— | ™ T
" iy [ 5] i w1y | SO i 1X-1¥ '-i e
x| 5 %z | 50 x| 568
"8 =
o 3x-ay ‘7 ﬂ - 3X-3Y 501 i x3v | 56
axay | =~ ax-ay | 5| ax-ay | —| =
sxsy | 505 sst | @ sx-sv | 5Y
H3 ) H3 3 H3 >
ex-6Y | 5 6x-6y | 5 6x-6Y | 5 o
e w7y | 505 we LY [ 5 - T wa L2 | 50
8x-8Y | 5 sx8y | 5L sxay | 54
Cover to stirrups: (40 £ 5 mm.)
M1 M2 M3
1zsz | JhY 1z5z2 | Y 1zsz | HO
26z | e 26z | 226z | 59
z7z | SY 27z | QA a7z | H:
az-sz | ~ I azsz | HO azgz | A
Distance between stirrups: (415 mm.) Cover between stirrup and formwork: (105 mm)
B1-82 | B2B3 | B3-B4 | B4-B5 | BS-B6 | B6-B7 B1 B1 B7 B7
I G NI CI TGy TR e
10N [oH]1oalloY

Cover from longitudinal reinforcement to formwork: (50 + 5 mm.)

A B

101C | HO 11c | 5
202¢ | 54 m-2¢ | SO
aac | 5Y b | S5
apac | 54 ap-ac | 5

Distance from formwork to mounting bracket : 880 mm.)

Equipment used: ('_,{,4 l':))q QS'CC‘// C ‘( S’?‘_j/ ‘7)
Date: qc \—9) —\\-‘ g\O

Measurement performed by: Photo documentation taken:




Reinforcement contact verification

C

Cable 1-4C

Beam ID:
Al i3
| ]
al gl b ey B 4 34 B
] ! 5
i
o e . g o
et S——————— :-tu::::i"“ Se— % 1“;'2\« S 2
e 11 '
i T Liis
3oa | ! - bl = .
l g = —— mon— z N *;r—-~ .'LVH": e
. J;W_u,‘n " l i ? o 25
€ o ds,
Cable to cable: (<0,5 Ohm)
Cable 1 - Cable 2:
O, 2
Cable to longitudinal reinforcement: (<0,5 Ohm)
Cable1-1C Cable 1-2C Cable1-3C
6’1} 1 O \ /)\ O i R
Cable to stirrup: (<0,5 Ohm)
Cable 1-1B Cable 1-2B Cable1-3B Cable 1-4B
O, 3 0. Q Q.9 0,2
Cable1-58B Cable 1-6B Cable 1-7B
9,3 0.3 Q.2

Equipment used: Q.(/-l i /“/'Z

Date: "(:\C, \‘2 = ““'(1@

Measurement performed by:

o.r‘l




Formwork dimensions verification

Beam ID: 3 j_

an A ~

Dimensions, cross section:

Beam length: (2700 £ 3 mm.)

1A-3A | 7A-9A
299 1399
Beam width: (190 + 3 mm.)
1A-7A | 2A-8A | 3A-9A
190 1190 VGO
Beam hight: (390 + 3 mm.)
1A -1B 2A-2B 3A-3B
29141 189 ] 139/

1B - 3B 7B- 9B
Q5G9 13700

1B-7B 2B -8B 3B-9B
190 [[9¢ 1]90

7A -7B 8A -8B 9A - 9B
9% 119/ 132/

Equipment used: Q A

Date: Q™ 7 ~ l\_oq

Measurement performed by:

15989

Photo documentation taken:




Cover verification (form

~?:f-.'arrll 1D: Diﬁ

w1 et w3
| i
Nt * B & # Boo B
T 1 1
haz e
B O m
— . T 2 : o
- — f . IR -I.HI,:Z-M. ol B
A [ iu
i 7 ¢
G | e _ LR | .
| ot — : — ‘rr Y B s

Cover to reinforcement:

Cover to longitudinal reinforcement: (50 + 5 mm.)

M1 M2 M3
i 1x-1vy | &]O N 1y | 5 ] M wiy | S
262Y | S5ey x2y | S 2y | S
x3y | 5 A x3y | 53 ax3y | B34
H2 b H2 - H2 =
ax-4Y | 5o ax-4y | 49Y ax-ay | 5
5%-5Y sxsy | 7S sx-sy |5 4
H3 s H3 = H3 L
6X-6Y H 6X-6Y | & ol ex-6Y | 5
7Y | 5 w7y | 55 ™ | 5y
H4 = H4 e H4
8x-8Y | 5 sx-8y | 4 gx-8y |
Cover to stirrups: (40 + 5 mm.)
M1 M2 M3
1252 | Ky 1252 | "59 1252 | Heo
22-62 | ZNY 262 | (NQ 2z6z | 39
3z7z | U 3272 | 45 3z7z | HA
az8z | Ho az8z | H9 | a8z | HY
Distance between stirrups: (415 mm.) Cover between stirrup and formwork: (105 mm)
B1B2 | B2B3 | B3-B4 | B4-B5 | BSB6 | B6-BY B1 B1 B7 B7
OIS A5 091, Az | Az | bz | b
loliodliol [165]

Cover from longitudinal reinforcement to formwork: (50 £ 5 mm.)

A B
1-1C [ 5 | 1-1¢ | SO
202 | 50 2D-2C
30-3C | St 33 | 55
4D-4C ‘ﬂ% ap4ac | 5A
Distance from formwork to mounting bracket : 880 mm.)
| ue [ BRS)

Equipment used: @A lsq@bq C:Q/i gq L'] ]?)
Date: QO\?"“\.I“OC?

Measurement performed by: Photo documentation taken:

OK




Reinforcement contact verification

E:aam ID: ® '_/I_“I

Cable 1-4C

s L 43
al EL g B2 o3 34 B
| :
=Ly I e AT ; 2. - T .
- —— = ——— M sty
. 11
L o) Ll
j " Tkl — — :--%—-—-a:-_:"h-_ I .. 2 m \_. IL;?;’.IH - 3]
| - Fad Y
- Al _.}T,_ 4
Cable to cable: (<0,5 Ohm)
Cable 1 - Cable 2:
0.9
Cable to longitudinal reinforcement: (<0,5 Ohm)
Cable1-1C Cable1-2C Cable 1-3C
O 3 Q. GNA
Cable to stirrup: (<0,5 Ohm)
Cable1-1B Cable1-2B Cable 1- 3B Cable 1-4B
0.3 0.2 0,3 O,
Cable1-5B Cable 1-6B Cable 1-7B
Q.9 O, R O, o

Equipment used: C,‘(A 7’7-7 i

Date: ;1(’_, [7 -—/(-_ Og

Measurement performed by:

O3




Formwork dimensions verification

o 1D ol

rdlA
LR

Beam
fralny i‘-&

Dimensions, cross section:

Beam length: (2700 + 3 mm.)

1A-3A | 7A-9A 1B-3B 7B- 9B
ol 3302 b99 [97ec
Beam width: (190 + 3 mm.)
1A-7A | 2A-8A | 3A-9A 1B-7B 2B - 8B 3B-9B
%o (19| [|%c 9o (191 [ 190
Beam hight: (390 + 3 mm.)
1A -1B 2A-2B | 3A-3B 7A-7B 8A-8B | 9A-9B
e 1291 [39] o 13901399
Equipmentused: &2 A | 3 98 b9 Photo documentation taken:

Date: 1O \7 -g* o9

Measurement performed by:
%/j




Cover verification (form)

—‘Bleam ID: iD D\I

Cover to reinforcement:

Cover to longitudinal reinforcement: (50 £ 5 mm.)

M1 M2 M3
e x1y | His - 1y [ 7 " w1 | 59
xw | BS % | 9 xw | S
5 3x3y | 53 Ho 3y | S/ i 3X-3Y S‘;
axay | 57 axay | & axay | L&
N sxsy | C{ B i sxsy | 57 3 sx-5y | S
ex-6v | &if 6x-6v | 53 ex6y | SY
wa L2 | 55 4 % | &6 i x| 5Y
sxgy | 4G sx8y | &% ax-gy | LfL
Cover to stirrups: (40 £ 5 mm.)
M1 M2 M3
125z | L] 1252 | ZG 1252 | Lie
26z | N9 26z | LYoo 2zez | Y
z7z | YQ 327z | LY 3272 | L3
azsz | L{] azez | Lo azgz | 3G
Distance between stirrups: (415 mm.) Cover between stirrup and formwork: (105 mm)
B1-B2 | B2-B3 | B3-B4 | B4BS | BSB6 | BEBY B1 B1 B7 B7
N 5 H YL A SR Wl W
' loolleoolio2 19

Cover from longitudinal reinforcement to formwork: (50 + 5 mm.)

A B

10-1¢ | 5o iac | .5
m-2c | 5Y 02 | G
3p3¢ | B 3D-3C |
a0-4c | 55 4p-4c | Y

Distance from formwork to mounting bracket : 880 mm.)

[ue [€%D]
equipmentused: (3 _J | &0 FY i Q/( 89413

e YOI T~ 1~ 0F

Measurement performed by: Photo documentation taken:




Reinforcement contact verification

2.
Beam ID: ® €

> %

Cable 1-4C

c 2

L o 3
EL R ] ) Ha o
1 T .
s -_yL_: a3
s i | — T BE 7 . v .
. _‘\ e e ‘-{'ﬂ— = i gt iy,
L T 1]
2c; ot | B 2
|
T | e _ ks Gre N o
e = 7 Ao
| e Moo
Cable to cable: (<0,5 Ohm)
Cable 1 - Cable 2:
O
Cable to longitudinal reinforcement: (<0,5 Ohm)
Cable1-1C Cable1-2C Cable 1-3C
O3 9 2
Cable to stirrup: (<0,5 Ohm)
Cable 1-1B Cable 1-2B Cable1-3B Cable 1-4B
03 | 04 2 1 03
Cable1-5B Cable 1-6B Cable1-7B
L&

Equipment used: CQA 7‘;27 / ?

pate: o 1~ -0

Measurement performed by:

<




Formwork dimensions verification

Beam ID:

=

Dimensions, cross section:

Beam length: (2700 + 3 mm.)

1A-3A | 7A-9A 18-38 | 7B-98
Yo [QFco o 9699
Beam width: (190 + 3 mm.)

1A-7A | 2A-8A | 3A-9A 1B-78 | 28-88 | 3B-9B

19 1190 |19 190 (190 [i%0
Beam hight: (390 + 3 mm.)

1A-18 | 2A-2B | 3A-3B 7A-78 | 8A-88 [ 9A-9B
339 (390 129/ 390 K390 18%¢
Equipment used: (0 4 | 3 9 L9 Photo documentation taken:

OK

vste: Qo | 2~/ /)5

Measurement performed by:




Cover verification (form)

.B.eaml[]: E j__

&l HI Bt B e E O

ver to reinforcement:

Cover to longitudinal reinforcement: (50 £ 5 mm.)

M1 M2 M3
x1y |5 1x1y | Bey 1y [ 29
H1 = H1 H1 .
w2r |9 x2 | Bo a2y | H4Y
x3v | Bes x3v | S ax3y | 4P
H2 : H2 H2 xe
axay | UE ax-4ay_| By axay | BY
sxsy | K7 sxsy | HY 5X-5Y o
H3 IS H3 - H3 =
6x-6Y | 54 6X-6Y | D e 6x-6Y | 5
e w | 55 i 7X-7Y § XN » x| 5 |
gx8y | N 88y | 5 sx-8y | HiH
Cover to stirrups: (40 + 5 mm.)
M1 M2 M3
1zsz |38 1252 | N9 1z57 | €Y
26 |[He 262 | AR 262 | B
32.72 Ejl | z7z | §° 3z7z | 49
a8z | NG a8z | HY azgz | B9
Distance between stirrups: (415 mm.) Cover between stirrup and formwork: (105 mm)
B1-82 | B2-B3 | B3-B4 | B4-B5 | B5B6 | 8687 B1 81 87 B7
HiY [Y1F 14 T4[HISTH A-1z | A3z | B1z | B3z
okl 1o 1ol Too

Cover from longitudinal reinforcement to formwork: (S0 £ 5 mm.)

A 8
101 | 5Y 10-1c | 5]
0-2¢ | Y w2 [ 5]
p3c [ 33 b3c [ 55
apac | 5 | apac | 5

Distance from formwork to mounting bracket : 880 mm.)

Equipment used: Q .,»4- ] 60/ 86 ? Q/z 99(7//5

Date: '&O |? "‘]{-‘“ 15
Measurement performed by: Photo documentation taken:

OK




Reinforcement contact verification

Beam ID: E J_

i

i o 3

1

. | .

Al EL B B ) n ek fn E
| ]
s wad 3
il Fm
o oo e
i S o o
! BN o g L R
B LG T i LA
5 o o 5 ;

-.]:‘ _’L e —

Cable to cable: (<0,5 Ohm)

Cable 1 - Cable 2:

©3Q

Cable to longitudinal reinforcement: (<0,5 Ohm)

Cable 1-1C Cable1-2C Cable 1-3C Cable 1-4C
= _-f“\ F
C % N ONE & 3
Cable to stirrup: (<0,5 Ohm)
Cable1-1B Cable1-28B Cable 1-3B Cable 1-4B
© 3 © 3 ©, O
Cable 1-58 Cable 1-6B Cable1-7B
O3 N GYEN
t

Equipment used: QA EXriri

Date: Q\C) [7 - /( = [b

Measurement performed by:




Formwork dimensions verification

Dimensions, cross section:

Beam length: (2700 £ 3 mm.)

1A -3A 7JA-9A 1B - 3B 7B-9B
Ve | 370) Q700 |Q 700
Beam width: (190 + 3 mm.)
1A-7A 2A-8A 3A-9A 1B-7B 2B -8B 3B-9B
1% | 190|190 (g 1190 | 190
Beam hight: (390 £ 3 mm.)
1A -18B 2A-2B 3A-3B 7A-78B 8A -8B 9A - 9B
Qa0 (3% (390 Q%0 [%901320

Equipment used: Q_A \ 39 g bq

Photo documentation taken:

. QK
Date: &ol?*— (e ]5

Measurement performed by:



Cover verification [form,

Beam ID: E 9\-

over

ML

£ HR

inforcement:

Cover to longitudinal reinforcement: (50+ 5 mm.)

Cover from longitudinal reinforcement to formwork: (50 £ 5 mm.)

A B
101C | 5 1>-1c | 53
-2 | 5 wac [ S
pac | 54 3p3c | SR
ap4c | 55 an4c | 5o

Distance from formwork to mounting bracket : 880 mm.)

| u |BBO]
Equipment used: Q/( ) g O{ %? b 9', @/4 ?C’ Lf'/3

e Qo[- 11= |6

Measurement performed by:

M1 M2 M3
x1y | “p w1y | Y 1y [ 5]
H1 = H1 H1 e
w2y | 5 w2 | 5o x2y | HY
by |3%3Y 51 b LY [ 5 S 55 3y | 5 |
x4y | 56 xay | K48 axay | 5
sxsv | LY sxsy |50 sxsy | e
H3 = H3 = H3
6x-6Y |5 | ex-6Y | 5 ex6y | 575
s 7y | 5 - x7v | 514 i w7y | B
a8y | S5 sxey | 5| sx-8y | A0
Cowver to stirrups: {40+ 5 mm.)
M1 M2 M3
12.52 ?_w% 1252 | Y 1zsz | Ak
22-62 26z | Ho 26z | O
327z | H az7z | < az7z |
az8z | D azsz | 59 azez | BN
Distance between stirrups: (415 mm.) Cover between stirrup and formwork: (105 mm)
B1-82 | B2B3 | B3-B4 | B4-BS | BS-B6 | B6-B7 B1 81 B7 B7
EIGE I ST AT IR A Ao | | 5| s
jodicS|ledl oo

OK.

Photo documentation taken:




Reinforcement contact verification

Beam ID: E '3\

L= 1
Lol i (L]
el EL P By &) &5 i BT
| 1. =
My g o)
o =1'r":
; Wﬁ Si—————— ]
- =
gl
2C; =:'§
a
1
s

Cable to cable: (<0,5 Ohm)

Cable 1 - Cable 2:

© _.l‘l

Cable to longitudinal reinforcement: (<0,5 Ohm)

Cable 1-4C

O 2

Cable 1-1C Cable1-2C Cable 1-3C

G S 3 O, 4
Cable to stirrup: (<0,5 Ohm)

Cable1-1B Cable1-2B Cable 1-3B Cable1-48B

O B O 3 ©3 | o9

Cable 1-5B Cable 1-6B Cable 1-7B

0.3

0.3

o 3

Equipment used: QA 33 rl—

Date: Q@ l? ~ //,__lla

Measurement performed by:
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DANISH
TECHNOLOGICAL
INSTITUTE

Gregersensvej
DK-2630 Taastrup
+45 72 20 20 00
Info@teknologisk.dk
www.teknologisk.dk

Page 1 of 2
Init: PEMD/THSV
Order no.: 804573-1

Appendix: 0

Assigner: Contact person: Claus Pade

Company: Teknologisk Institut

Address: Gregersensvej 4

City: DK-2630 Taastrup
Material: Ardal sand 0-8xm. The material for testing was submitted by Statens Vegvesen and

received on Danish Technological Institute in september of 2017,
Sampling: The test portion was sampled by DTI/PEMD 2017-10-02. The test portion was split in

two fractions using a 4mm sieve. The 0-4mm fraction make up 79.8% and the 4-8mm
fraction make up 20.2% of the total test portion.

Period: The test was completed 2017-10-06.

Test method: DS/EN 1097-6:2013 Tests for mechanical and physical properties of aggregates —
Part 6: Determination of particle density and water absorption.

Method used: Sections 8 and 9

Resuits: Result of the test is given on page 2 of this report.

Terms: The test has been performed according to the conditions laid down by DANAK (The Danish
Accreditation), cf. www.danak.dk, and the general terms and conditions of The Danish
Technological Institute. The results from DTI’s work in this report, i.e. analyses, assessments
and instructions may only be used or reported in their entirety. The customer may not mention
or refer to DTI or DTI's employees for advertising or marketing purposes unless the DTI has
granted its written consent in each case.

Place: Date 2018-03-15, Danish Technological Institute, Taastrup, Concrete Centre
Peter Bigitally doned by Digitalt signeret af Thomas
Peter Mathias
Mathias Dissing Lennart Svensson
et Date: 2018.03.16 Dato: 2018.03.16 15:01:09
DISSII“Ig 15:09:06 +01'00" +01'00"
Signature: Peter Dissing Thomas Svensson
Laboratory Technician Team Manager
\‘\\\\up:‘r,?”
joswk S DANAK
"1,//‘/;—"’_\:\-?\\:5? Test Reg. no. 2

;,4”

nl |l““\\\
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Results
Sampic'ID Apparent density Defs'ny, S.S.D. Defsity, oven dry Absorption
(kg/nr) (kg/m) (kg/n?) (%)
Ardal 0-4 mm. 2679 2662 2652 038
Sampk ID Apparent density Density, S.S.D. | Demsity, ovendry Absorption
(kg/urr) (/o) (kg/urr) (%)
Ardal4-8 mm. 2693 2658 2637 0,79




DANISH
TECHNOLOGICAL
INSTITUTE

Gregersensvej
DK-2630 Taastrup
+45 72 20 20 00
Info@teknologisk.dk
www.teknologisk.dk

Page 1 of 2

Init: PEMD/THSV
Order no.: 804573-3
Appendix: 0

Assigner: Contact person: Claus Pade
Company: Teknologisk Institut
Address: Gregersensve]j 4
City: DK-2630 Taastrup

Material: Ardal sand 0-8mm. The material for testing was submitted by Statens Vegvesen and
received on Danish Technological Institute in september of 2017.

Sampling: The test portion was sampled by DTI/PEMD 2017-10-09. The test portion was split in
two fractions using a 4mm sieve. The 0-4mm fraction make up 79.8% and the 4-8mm
fraction make up 20.2% of the total test portion.

Period: The test was completed 2017-10-11.

Test method: DS/EN 1097-6:2013 Tests for mechanical and physical properties of aggregates —
Part 6: Determination of particle density and water absorption.

Method used: Sections 8 and 9

Results: Result of the test is given on page 2 of this report.

Terms: The test has been performed according to the conditions laid down by DANAK (The Danish
Accreditation), cf. www.danak.dk, and the general terms and conditions of The Danish
Technological Institute. The results from DTI’s work in this report, i.e. analyses, assessments
and instructions may only be used or reported in their entirety. The customer may not mention
or refer to DTI or DTI’s employees for advertising or marketing purposes unless the DTI has
granted its written consent in each case.

Place: Date 2018-03-16, Danish Technological Institute, Taastrup, Concrete Centre
Peter Ei?eira:qy s:?ned by Digitalt signeret af Thomas
Matias bere Lennart Svensson
L Date: 2018.03.16 Dato: 2018.03.16 15:03:04
Dissin ! ‘o0’
ssing 15:10:01 +01'00 +01'00'
Signature: Peter Dissing Thomas Svensson
Laboratory Technician Team Manager
\\\“\n“q,?b
jigswk S DANAK
N Test Reg. no. 2
FITN o9 1o
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Results

Prave ID Tilsyneladende densitet Densitet, v.0.t. Densttet, tor Absorption

(kg/m) (kg/nr) (kghm) (%)

Al Ardal 0-4 mm 2675 2658 2648 0,38
Preve ID Tilsyneladende densitet Densitet, v.o.t. Dersitet, tor Absorption

(kg/m’) (kg/m’) (ke/m’) (%)

A2 Ardal 4-8 mm 2693 2657 2635 0,81
Prave ID Tilsyneladende densitet Densitet, v.o.t. Densitet, tor Absorption

(kg/m’) (kg/m’) (kg/m’) (%)

Bl Ardal 0-4 mm 2678 2662 2653 0,35
Prove ID Tilsyneladende densitet Densitet, v.o.t. Densitet, tor Absorption

(kg/m’) (kg/m’) (kg/m) (%)

B2 Ardal 4-8 mm 2705 2668 2647 0,80




Assigner:

Material:

Sampling:
Period:

Test method:

Results:

Terms:

Place:

Signature:

DANISH
TECHNOLOGICAL
INSTITUTE

Gregersensvej
DK-2630 Taastrup
+45 72 20 20 00
Info@teknologisk.dk
www.teknologisk.dk

Page 1 of 2

Init: PEMD/THSV
Order no.: 804573-2
Appendix: 0

Contact person: Claus Pade

Company: Teknologisk Institut
Address: Gregersensvej 4
City: DK-2630 Taastrup

Ardal sten 8-16mm. The material for testing was submitted by Statens Vegvesen and
received on Danish Technological Institute in september of 2017.

The test portion was sampled by DTI/PEMD 2017-10-02.
The test was completed 2017-10-06.

DS/EN 1097-6:2013 Tests for mechanical and physical properties of aggregates —
Part 6: Determination of particle density and water absorption.

Method used: Section 8.

Result of the test is given on page 2 of this report.

The test has been performed according to the conditions laid down by DANAK (The Danish
Accreditation), cf. www.danak.dk, and the general terms and conditions of The Danish
Technological Institute. The results from DTI’s work in this report, i.e. analyses, assessments
and instructions may only be used or reported in their entirety. The customer may not mention
or refer to DTI or DTI's employees for advertising or marketing purposes unless the DTI has
granted its written consent in each case.

Date 2018-03-16, Danish Technological Institute, Taastrup, Concrete Centre

Peter Digitally signed by Digitalt signeret af Thomas
Peter Mathias

Mathias Dissing Lennart Svensson

Dissing i Dato: 2018.03.16 15:02:12

+01'00'
Thomas Svensson
Team Manager

Peter Dissing
Laboratory Technician

i
N2

o

2 DANAK

Test Reg. no. 2
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Results

Sample ID Apparent density Density, S.S.D. | Density, oven dry Absorption

(kg/m) (kg/m) (kg/m®) (%)
Ardal 8-16 mm. 2703 2678 2664 0,54




Assigner:

Material:

Sampling:
Period:

Test method:

Results:

Terms:

Place:

Signature:

DANISH
TECHNOLOGICAL
INSTITUTE

Gregersensvej
DK-2630 Taastrup
+45 72 20 20 00
Info@teknologisk.dk
www.teknologisk.dk

Page 1 of 2

Init: PEMD/THSV
Order no.: 804573-4
Appendix: 0

Contact person: Claus Pade

Company: Teknologisk Institut
Address: Gregersensvej 4
City: DK-2630 Taastrup

Ardal sten 8-16mm. The material for testing was submitted by Statens Vegvesen and
received on Danish Technological Institute in september of 2017.

The test portion was sampled by DTI/PEMD 2017-10-09.
The test was completed 2017-10-11.

DS/EN 1097-6:2013 Tests for mechanical and physical properties of aggregates —
Part 6: Determination of particle density and water absorption.

Method used: Section 8.

Result of the test is given on page 2 of this report.

The test has been performed according to the conditions laid down by DANAK (The Danish
Accreditation), cf. www.danak.dk, and the general terms and conditions of The Danish
Technological Institute. The results from DTI’s work in this report, i.e. analyses, assessments
and instructions may only be used or reported in their entirety. The customer may not mention
or refer to DTI or DTI’s employees for advertising or marketing purposes unless the DTI has
granted its written consent in each case.

Date 2018-03-16, Danish Technological Institute, Taastrup, Concrete Centre

Peter Digitally signed by Digitalt signeret af Thomas
: BT Lennart Svensson
Mathias Dissing
Dissi Date: 2018.03.16 Dato: 2018.03.16 15:03:51
155INg 15:10:28 +01'00 +01'00'

Peter Dissing
Laboratory Technician

Thomas Svensson
Team Manager

“ \“u|la';,_,/

e,

—

—‘/ ‘-::l T
) est Reg. no. 2
(74 //"‘-\-_-\\ ‘}S‘ 9

2 DANAK



DANISH
TECHNOLOGICAL
INSTITUTE

Page 2 of 2
Order no. 804573-4

Results
Preve ID Tilsyneladende densitet Densitet, v.o.t. Densitet, tor Absorption
(kg/m’) (kg/m’) (kg/m’) (%)
Al Ardal 8-16 mm 2704 2676 2660 0,60
Prove ID Tilsyneladende densitet Densitet, v.o.t. Densitet, tar Absorption
(kg/m’) (kg/m’) (kg/m) %)
A2 Ardal 8-16 mm 2713 2686 2671 0,57
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Teknologisk Institut

‘ Nominal SSD  [Density ~ [APSOrPtionor Inominal ssD 5. [rarget Deviation |Deviation |Actual SSD ; Actual SSD  |Actual SSD
Constituent (kg/m?’) (kg/ma) ;/(\)//:J)ter content (m3/m3) Target (kg/m’) (ke) Actual (kg) (ke) %) (ke) Actual SSD (m”) (kg/mg) (m3/m3)
Norcem Standard 427,2 3150 0,1356 427,2] 111,0720 111,0700 0,0 0,0 111,0700 0,0353 429,2 0,1362
Microsilica 18,0 2200 0,0082 18,0  4,6800 4,6800 0,0 0,0 4,6800 0,0021 18,1 0,0082
Ardal sand 0/8 887,8 2660 0,46 0,3338 922,7| 239,8897 238,9000 -1,0 04|  229,8757 0,0864 888,2 0,3339
Ardal stein 8/16 793,4 2680 0,57 0,2960 793,0| 206,1894 206,3000 0,1 0,1 206,3947 0,0770 797,5 0,2976
Mapei Dynamon 3,10 1050 77 0,0030 3,1] 0,8060 0,8060 0,0 0,0 0,8060 0,0008 3,1 0,0030
Mapeair 1,60 1000 99,6 0,0016 16| 0,4160 0,4160 0,0 0,0 0,4160 0,0004 1,6 0,0016
Water 176,7 1000 0,1767 142,2| 36,9665 37,0000 0,0 0,1 45,9296 0,0459 177,5 0,1775
Air 0,0450 0,0109 0,0420
Total 2307,8 0,9998 2307,8| 600,0195 599,1720 599,1720 0,2588 2315,2 1,0000
w/c 0,39 |w/c actual | 0,390|
Water free 180,6
Batch size 0,260
Date 03-11-2017
Time 11:51
1D Al

Container |Initial After drying Moisture Slump Air Weight Density Temperature Watt

Ardal sand 0/8 1 445,6 1024,5 997,2 4,95 200 4,2 22,61 2333,8 20,5 69
2 454,2 1174,2 1144,3 4,33
3 484,4 1157,2 1132,1 3,88
Average 4,39
Ardal stein 8/16 1 475,6 1156,1 1153,0 0,46
2 591,3 1326,4 1322,4 0,55
3 428,2 1260,9 1256,2 0,57
Average 0,52




Teknologisk Institut

: . Absorption or : L -
Constituent Nomlr;aISSD Den5|t3y water content No;mna3| 550 Target (kg/ms) Target Actual (kg) Deviation Doewatlon Actual $3D Actual SSD (m3) ACtuaI?,SSD ACt?,ualsasD
(kg/m?) (kg/m”) %) (m>/m7) (kg) (kg) (%) (kg) (kg/m>) (m>/m?)
Norcem Standard 427,2 3150 0,1356 427,2| 111,0720 111,0700 0,0 0,0 111,0700 0,0353 428,9 0,1362
Microsilica 18,0 2200 0,0082 18,0 4,6800 4,6800 0,0 0,0 4,6800 0,0021 18,1 0,0082
Ardal sand 0/8 887,8 2660 0,46 0,3338 917,1| 238,4440 238,8000 0,4 0,1 231,1726 0,0869 892,6 0,3356
Ardal stein 8/16 793,4 2680 0,57 0,2960 793,4| 206,2830 206,5000 0,2 0,1 206,5010 0,0771 797,4 0,2975
Mapei Dynamon 3,10 1050 77 0,0030 3,1 0,8060 0,8060 0,0 0,0 0,8060 0,0008 3,1 0,0030
Mapeair 1,60 1000 99,6 0,0016 1,6 0,4160 0,4160 0,0 0,0 0,4160 0,0004 1,6 0,0016
Water 176,7 1000 0,1767 147,4| 38,3185 38,2000 -0,1 -0,3 45,8264 0,0458 177,0 0,1770
Air 0,0450 0,0106 0,0410
Total 2307,8 0,9998 2307,8| 600,0195 600,4720 600,4720 0,2590 2318,6 1,0000
w/c 0,39 |w/c actual | 0,389|
Water free 180,6
Batch size 0,260
Date 03-11-2017
Time 13:23
ID A2
Container |Initial After drying Moisture Slump Air Weight Density Temperature Watt
Ardal sand 0/8 1 445,6 1140,8 1114,5 3,93 200 4,1 22,65 2338,8 20,7 66
2 484,4 1248,4 1221,0 3,72
3 591,3 1348,5 1322,0 3,63
Average 3,76
Ardal stein 8/16 1 454,2 1236,3 1232,0 0,55
2 475,6 1399,6 1393,6 0,65
3 428,2 1168,7 1165,0 0,50
Average 0,57




Teknologisk Institut

‘ Nominal SSD  [Density ~ [APSOrPtionor Inominal ssD 5. [rarget Deviation |Deviation |Actual SSD ; Actual SSD  |Actual SSD
Constituent (kg/m?’) (kg/ma) ;/(\)//:J)ter content (m3/m3) Target (kg/m’) (ke) Actual (kg) (ke) %) (ke) Actual SSD (m”) (kg/mg) (m3/m3)
Norcem Standard FA 419,0 3000 0,1397 419,0| 108,9400 108,9400 0,0 0,0 108,9400 0,0363 415,7 0,1386
Microsilica 17,6 2200 0,0080 17,6] 4,5760 4,5800 0,0 0,1 4,5800 0,0021 17,5 0,0079
Ardal sand 0/8 887,8 2660 0,46 0,3338 917,1| 238,4547 238,9000 0,4 0,2 231,2591 0,0869 882,5 0,3318
Ardal stein 8/16 793,4 2680 0,57 0,2960 793,2[ 206,2445 206,7000 0,5 0,2 206,7396 0,0771 789,0 0,2944
Mapei Dynamon 2,60 1050 77 0,0025 2,6/ 06760 0,6760 0,0 0,0 0,6760 0,0006 2,6 0,0025
Mapeair 2,90 1000 99,6 0,0029 2,9] 0,7540 0,7540 0,0 0,0 0,7540 0,0008 2,9 0,0029
Water 172,2 1000 0,1722 143,1 37,1972 37,2000 0,0 0,0 44,3014 0,0448 171,0 0,1710
Air 0,0450 0,0134 0,0510
Total 2295,5 1,0001 2295,5| 596,8424 597,7500 597,7500 0,2620 2281,1 1,0000
w/c 0,39 |w/c actual | 0,390|
Water free 177,1
Batch size 0,260
Date 10-11-2017
Time 14:10
1D B1

Container |Initial After drying Moisture Slump Air Weight Density Temperature Watt

Ardal sand 0/8 1 428,2 1117,9 1092,0 3,90 220 5,1 22,31 2296,3 20 60
2 454,2 1169,4 1145,5 3,46
3 484,4 1311,5 1280,2 3,93
Average 3,76
Ardal stein 8/16 1 591,3 1331,9 1328,5 0,46
2 445,6 1333,8 1328,6 0,59
3 475,6 1310,5 1305,5 0,60
Average 0,55




Teknologisk Institut

‘ Nominal SSD  [Density ~ [APSOrPtionor Inominal ssD 5. [rarget Deviation |Deviation |Actual SSD ; Actual SSD  |Actual SSD
Constituent (kg/m?’) (kg/ma) ;/(\)//:J)ter content (m3/m3) Target (kg/m’) (ke) Actual (kg) (ke) %) (ke) Actual SSD (m”) (kg/mg) (m3/m3)
Norcem Standard FA 419,0 3000 0,1397 419,0| 108,9400 108,9400 0,0 0,0 108,9400 0,0363 4216 0,1405
Microsilica 17,6 2200 0,0080 17,6] 4,5760 4,5760 0,0 0,0 4,5760 0,0021 17,7 0,0080
Ardal sand 0/8 887,8 2660 0,46 0,3338 916,4| 238,2726 238,8000 0,5 0,2 231,3389 0,0870 895,3 0,3366
Ardal stein 8/16 793,4 2680 0,57 0,2960 793,6| 206,3385 206,7000 0,4 0,2 206,6454 0,0771 799,7 0,2984
Mapei Dynamon 2,70 1050 77 0,0026 2,7 0,7020 0,7020 0,0 0,0 0,7020 0,0007 2,7 0,0026
Mapeair 2,80 1000 99,6 0,0028 2,8 0,7280 0,7280 0,0 0,0 0,7280 0,0007 2,8 0,0028
Water 172,3 1000 0,1723 143,4] 37,2912 37,2000 0,1 0,2 44,7157 0,0447 173,0 0,1730
Air 0,0450 0,0098 0,0380
Total 2295,6 1,0001 2295,6| 596,8483 597,6460 597,6460 0,2584 2312,9 1,0000
w/c 0,39 |w/c actual | 0,389|
Water free 177,1
Batch size 0,260
Date 07-11-2017
Time
1D B2

Container |Initial After drying Moisture Slump Air Weight Density Temperature Watt

Ardal sand 0/8 1 445,6 1100,7 1077,6 3,66 220 3,8 22,592 2331,5 20 N/A
2 591,3 1214,7 1192,6 3,68
3 475,6 1248,2 1220,5 3,72
Average 1512,5 3563,6 3490,7 3,69
Ardal stein 8/16 1 484,4 1293,9 1289,2 0,58
2 454,2 1358,1 1352,5 0,62
3 428,2 1312,3 1307,2 0,58
Average 1366,8 3964,3 3948,9 0,60




Teknologisk Institut

Nominal SSD  |Density Absorption or N5 minal ssD 5 Deviation |Deviation |Actual ssD 5 Actual SSD  |Actual SSD
Constituent (kg/m3) (kg/m3) ;/;//Zl)ter content (m3/m3) Target (kg/m”) |Target (kg) |Actual (kg) (ke) %) (ke) Actual SSD (m~) (kg/ma) (m3/m3)
Norcem Standard FA 281,6 3000 0,0939 281,6 73,2160 73,2200 0,0 0,0 73,2200 0,0244 278,9 0,0930
Microsilica 16,6 2200 0,0075 16,6 4,3160 4,3200 0,0 0,1 4,3200 0,0020 16,5 0,0075
Fly ash 114,3 2300 0,0497 114,3 29,7180 29,7200 0,0 0,0 29,7200 0,0129 113,2 0,0492
Ardal sand 0/8 887,8 2660 0,46 0,3338 921,6 239,6032 238,8000 -0,8 -0,3 230,0542 0,0865 876,2 0,3294
Ardal stein 8/16 793,4 2680 0,57 0,2960 791,5 205,8009 206,3000 0,5 0,2 206,7842 0,0772 787,6 0,2939
Mapei Dynamon 1,90 1050 77 0,0018 1,9 0,4940 0,4940 0,0 0,0 0,4940 0,0005 1,9 0,0018
Mapeair 5,60 1000 99,6 0,0056 5,6 1,4560 1,4560 0,0 0,0 1,4560 0,0015 5,5 0,0055
Water 166,7 1000 0,1667 134,8 35,0436 35,0000 0,0 -0,1 43,2616 0,0433 164,8 0,1648
Air 0,0450 0,0144 0,0550
Total 2267,9 1,0000 2267,9 589,6477 589,3100 589,3100 0,2626 2244,4 1,0000
w/c 0,44 |w/c actual 0,439
Water free 173,7
Batch size 0,260
Date 21-11-2017
Time 09:57
ID Cl
Container [Initial After drying Moisture Slump Air Weight Density Temperature Watt

Ardal sand 0/8 1 475,6 1069,3 1044,5 4,36 220 5,5 22,02 2260,0 19,1 60

2 611,7 1170,2 1146,0 4,53

3 591,3 1324,6 1297,1 3,90

Average 4,26

Ardal stein 8/16 1 454,2 1333,6 1331,5 0,24

2 428,2 1254,8 1251,5 0,40

3 484,4 1276,9 1274,0 0,37

Average 0,34
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Absorption or

Constituent Nominal SSD Density . tent Nominal SSD 3 |rarget (kg) |Actual (ke) Deviation |Deviation |Actual SSD 3 Actual SSD  |Actual SSD
onstituen (kg/m3) (kg/m3) ;’;ﬂ) er conten (m3/m3) Target (kg/m”) |Target (kg ctual (kg (ke) %) (ke) Actual SSD (m~) (kg/m3) (ms/ms)
Norcem Standard FA 281,6 3000 0,0939 281,6 73,2160 73,2200 0,0 0,0 73,2200 0,0244 280,3 0,0934
Microsilica 16,6 2200 0,0075 16,6 4,3160 4,3200 0,0 0,1 4,3200 0,0020 16,5 0,0075
Fly ash 114,3 2300 0,0497 114,3 29,7180 29,7200 0,0 0,0 29,7200 0,0129 113,8 0,0495
Ardal sand 0/8 887,8 2660 0,46 0,3338 920,1| 239,2324 238,7000 -0,5 -0,2 230,3143 0,0866 881,5 0,3314
Ardal stein 8/16 793,4 2680 0,57 0,2960 792,0| 205,9254 206,2000 0,3 0,1 206,5590 0,0771 790,6 0,2950
Mapei Dynamon 1,90 1050 77 0,0018 1,9 0,4940 0,4940 0,0 0,0 0,4940 0,0005 1,9 0,0018
Mapeair 5,20 1000 99,6 0,0052 5,2 1,3520 1,3520 0,0 0,0 1,3520 0,0014 5,2 0,0052
Water 167,1 1000 0,1671 136,1 35,3935 35,4000 0,0 0,0 43,4267 0,0434 166,2 0,1662
Air 0,0450 0,0131 0,0500
Total 2267,9 1,0000 2267,9| 589,6473 589,4060 589,4060 0,2613 2256,0 1,0000
w/c 0,44 |w/c actual 0,440
Water free 173,7
Batch size 0,260
Date 21-11-2017
Time 12:54
1D C2
Container [Initial After drying Moisture Slump Air Weight Density Temperature Watt

Ardal sand 0/8 1 454,2 1220,5 1190,5 4,07 210 5,0 22,11 2271,3 18,4 63

2 484,4 1095,6 1070,8 4,23

3 428,2 1028,9 1005,8 4,00

Average 4,10

Ardal stein 8/16 1 611,7 1584,1 1580,3 0,39

2 475,6 1253,8 1250,5 0,43

3 591,3 1350,1 1347,3 0,37

Average 0,40
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Absorption or

Constituent Nomlr;aISSD Den5|t3y water content No;mna3| 550 Target (kg/ms) Target Actual (kg) Deviation Doewatlon Actual $3D Actual SSD (m3) ACtuaI?,SSD ACt?,ualsasD
(kg/m?) (kg/m”) %) (m>/m7) (kg) (kg) (%) (kg) (kg/m>) (m>/m?)
Norcem Anlegg FA 420,0 3020 0,1391 420,0| 109,2000 109,2000 0,0 0,0 109,2000 0,0362 419,8 0,1390
Microsilica 17,6 2200 0,0080 17,6 4,5760 4,5800 0,0 0,1 4,5800 0,0021 17,6 0,0080
Ardal sand 0/8 888,1 2660 0,46 0,3339 919,7| 239,1148 238,9000 -0,2 -0,1 230,6986 0,0867 886,8 0,3334
Ardal stein 8/16 793,7 2680 0,57 0,2962 792,6| 206,0766 206,3000 0,2 0,1 206,5857 0,0771 794,1 0,2963
Mapei Dynamon 2,50 1050 77 0,0024 2,5 0,6500 0,6500 0,0 0,0 0,6500 0,0006 2,5 0,0024
Mapeair 4,00 1000 99,6 0,0040 4,0 1,0400 1,0400 0,0 0,0 1,0400 0,0010 4,0 0,0040
Water 171,6 1000 0,1716 141,1| 36,6976 36,8000 0,1 0,3 44,7157 0,0447 171,9 0,1719
Air 0,0450 0,0117 0,0450
Total 2297,5 1,0001 2297,5| 597,3549 597,4700 597,4700 0,2601 2296,8 1,0000
w/c 0,39 |w/c actual | 0,391|
Water free 177,5
Batch size 0,260
Date 13-11-2017
Time 10:40
ID D1
Container |Initial After drying Moisture Slump Air Weight Density Temperature Watt

Ardal sand 0/8 1 428,2 1120,7 1093,2 4,14 220 4,5 22,48 2317,5 20,3 63

2 591,3 1265,9 1238,8 4,19

3 475,6 1144,0 1120,0 3,72

Average 4,02

Ardal stein 8/16 1 454,2 1138,0 1136,0 0,29

2 445,6 1346,7 1342,7 0,45

3 484,4 1280,3 1275,9 0,56

Average 0,43
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: . Absorption or : . -
Constituent Nomlr;aISSD Den5|t3y water content No;mna3| 550 Target (kg/ms) Target Actual (kg) Deviation Doewatlon Actual $3D Actual SSD (m3) ACtuaI?,SSD ACt?,ualsasD
(kg/m?) (kg/m”) %) (m>/m7) (kg) (kg) (%) (kg) (kg/m>) (m>/m?)
Norcem Anlegg FA 420,0 3020 0,1391 420,0| 109,2000 109,2000 0,0 0,0 109,2000 0,0362 421,0 0,1394
Microsilica 17,6 2200 0,0080 17,6 4,5760 4,5800 0,0 0,1 4,5800 0,0021 17,7 0,0080
Ardal sand 0/8 888,1 2660 0,46 0,3339 917,5| 238,5443 238,8000 0,3 0,1 231,1535 0,0869 891,2 0,3350
Ardal stein 8/16 793,7 2680 0,57 0,2962 793,8| 206,3755 206,3000 -0,1 0,0 206,2865 0,0770 795,3 0,2967
Mapei Dynamon 2,50 1050 77 0,0024 2,5 0,6500 0,6500 0,0 0,0 0,6500 0,0006 2,5 0,0024
Mapeair 4,00 1000 99,6 0,0040 4,0 1,0400 1,0400 0,0 0,0 1,0400 0,0010 4,0 0,0040
Water 171,6 1000 0,1716 142,2| 36,9691 36,8000 -0,2 -0,5 44,4600 0,0445 171,4 0,1714
Air 0,0450 0,0112 0,0430
Total 2297,5 1,0001 2297,5| 597,3549 597,3700 597,3700 0,2594 2303,0 1,0000
w/c 0,39 |w/c actual 0,389|
Water free 177,5
Batch size 0,260
Date 13-11-2017
Time 13:03
ID D2
Container |Initial After drying Moisture Slump Air Weight Density Temperature Watt
Ardal sand 0/8 1 428,2 1095,5 1071,5 3,73 210 4,3 22,53 2323,8 19,7 64
2 591,3 1291,5 1266,3 3,73
3 454,2 1149,2 1123,5 3,84
Average 3,77
Ardal stein 8/16 1 475,6 1226,6 1222,7 0,52
2 445,6 1174,2 1169,5 0,65
3 484,4 1132,8 1129,2 0,56
Average 0,58
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: . Absorption or : . -
Constituent Nomlr;aISSD Den5|t3y water content No;mna3| 550 Target (kg/ms) Target Actual (kg) Deviation Doewatlon Actual $3D Actual SSD (m3) ACtuaI?,SSD ACt?,ualsasD
(kg/m?) (kg/m”) %) (m>/m7) (kg) (kg) (%) (kg) (kg/m>) (m>/m?)
Cemex CEM IlI/A 420,8 3030 0,1389 420,8| 109,4080 109,4100 0,0 0,0 109,4100 0,0361 421,8 0,1392
Microsilica 17,7 2200 0,0080 17,7 4,6020 4,6000 0,0 0,0 4,6000 0,0021 17,7 0,0081
Ardal sand 0/8 887,8 2660 0,46 0,3338 917,4| 238,5279 238,9000 0,4 0,2 231,1881 0,0869 891,2 0,3350
Ardal stein 8/16 793,4 2680 0,57 0,2960 792,7| 206,0967 206,5000 0,4 0,2 206,6877 0,0771 796,8 0,2973
Mapei Dynamon 2,40 1050 77 0,0023 2,4 0,6240 0,6240 0,0 0,0 0,6240 0,0006 2,4 0,0023
Mapeair 1,40 1000 99,6 0,0014 1,4 0,3640 0,3640 0,0 0,0 0,3640 0,0004 1,4 0,0014
Water 174,7 1000 0,1747 145,8| 37,9030 37,8000 -0,1 -0,3 45,3243 0,0453 174,7 0,1747
Air 0,0450 0,0109 0,0420
Total 2298,2 1,0001 2298,2| 597,5257 598,1980 598,1980 0,2594 2306,0 1,0000
w/c 0,39 |w/c actual 0,389|
Water free 177,9
Batch size 0,260
Date 17-11-2017
Time 10:20
ID E1l
Container |Initial After drying Moisture Slump Air Weight Density Temperature Watt
Ardal sand 0/8 1 591,3 1247,8 1223,5 3,84 190 4,2 22,56 2327,5 21 66
2 611,7 1214,4 1192,0 3,86
3 428,2 1095,3 1071,6 3,68
Average 3,80
Ardal stein 8/16 1 475,6 1143,9 1142,0 0,29
2 454,2 1253,1 1248,2 0,62
3 484,4 1179,2 1175,5 0,54
Average 0,48
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: . Absorption or : . -
Constituent Nomlr;aISSD Den5|t3y water content No;mna3| 550 Target (kg/ms) Target Actual (kg) Deviation Doewatlon Actual $3D Actual SSD (m3) ACtuaI?,SSD ACt?,ualsasD
(kg/m?) (kg/m”) %) (m>/m7) (kg) (kg) (%) (kg) (kg/m>) (m>/m?)
Cemex CEM IlI/A 420,8 3030 0,1389 420,8| 109,4080 109,4100 0,0 0,0 109,4100 0,0361 422,5 0,1394
Microsilica 17,7 2200 0,0080 17,7 4,6020 4,6000 0,0 0,0 4,6000 0,0021 17,8 0,0081
Ardal sand 0/8 887,8 2660 0,46 0,3338 917,3| 238,5088 238,3000 -0,2 -0,1 230,6259 0,0867 890,6 0,3348
Ardal stein 8/16 793,4 2680 0,57 0,2960 792,3| 205,9898 206,3000 0,3 0,2 206,5947 0,0771 797,8 0,2977
Mapei Dynamon 2,50 1050 77 0,0024 2,5 0,6500 0,6500 0,0 0,0 0,6500 0,0006 2,5 0,0024
Mapeair 1,40 1000 99,6 0,0014 1,4 0,3640 0,3640 0,0 0,0 0,3640 0,0004 1,4 0,0014
Water 174,6 1000 0,1746 146,2| 38,0090 38,0000 0,0 0,0 45,3795 0,0454 175,2 0,1752
Air 0,0450 0,0106 0,0410
Total 2298,2 1,0001 2298,2| 597,5316 597,6240 597,6240 0,2590 2307,7 1,0000
w/c 0,39 |w/c actual | 0,390|
Water free 177,9
Batch size 0,260
Date 17-11-2017
Time 12:15
ID E2
Container |Initial After drying Moisture Slump Air Weight Density Temperature Watt
Ardal sand 0/8 1 484,4 1143,5 1119,2 3,83 200 4,1 22,56 2327,5 19,8 64
2 454,2 1142,2 1117,0 3,80
3 428,2 1281,4 1250,7 3,73
Average 3,79
Ardal stein 8/16 1 475,6 1234,5 1230,2 0,57
2 591,3 1381,5 1377,8 0,47
3 611,7 1523,6 1521,4 0,24
Average 0,43
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Gregersensvej
DK-2630 Taastrup
+45 72 20 20 00
Info@teknologisk.dk
www.teknologisk.dk

Page 1 of 2
Init: THSV/IHA
Order no.: 797832

Appendix: 0
Assigner: Contact person: Claus Pade
Company: Teknologisk Institut
Address: Gregersensvej
City: DK-2630 Taastrup
Material: 10 batches of fresh concrete.
Date and time of testing and Batch ID appears from the following pages
Sampling: The concrete batches were mixed and sampled at the Concrete Laboratory of the
Danish Technological Institute.
Period: The testing was completed between 03-11-2017 and 21-11-2017
Test method: DS/EN 12350-2:2009 Testing fresh concrete - Part 2: Slump-test
DS/EN 12350-6:2012 Testing fresh concrete - Part 6: Density
DS/EN 12350-7:2012 Testing fresh concrete - Part 7: Air content -
Pressure methods
Results: Result of the test is given on page 2 of this report.
Storage: The tested material will be discarded after testing unless something else is pre-
agreed in writing.
Remarks:
Terms: The test has been performed according to the conditions laid down by DANAK (The Danish
Accreditation), cf. www.danak.dk, and the general terms and conditions of The Danish
Technological Institute. The results from DTI's work in this report, i.e. analyses, assessments
and instructions may only be used or reported in their entirety. The customer may not mention
or refer to DTI or DTI's employees for advertising or marketing purposes unless the DTI has
granted its written consent in each case.
Place: Date 07.02.2018, Danish Technological Institute, Taastrup, Concrete Centre
Thoas ~ Joftagemty Jan Digitally signed
Lennart  svensson e
SUGNSSON st Hansen 21915 soro0
Signature: Thomas Svensson Jan Hansen
Team Manager Laboratory Technician
\\\‘.\niu_;,?’
UREROAS
S~
jlacmes 2 DANAK
:f //::\\ = Test Reg. no. 2
A e P
f‘,f, i
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Remarks to the test results:

Slump: All reported slump measurements are "true slump".
Air Content and Density: Method of compaction: Compaction with vibrating table
Air content: The air contents are measured using the pressure gauge method
Results:
Mix ID Date Slump | Air C_ontent Density Temperature
(mm) (%) (kg/m?) (°c
Al 03-11-2017 200 4,2 2330 20,5
A2 03-11-2017 200 4,1 2340 20,7
B2 07-11-2017 220 3,8 2330 20,0
Bl 10-11-2017 220 51 2300 20,0
D1 13-11-2017 220 4,5 2320 20,3
D2 13-11-2017 210 4,3 2320 19,7
E1l 17-11-2017 190 4,2 2330 21,0
E2 17-11-2017 200 4,1 2330 19,8
C1 21-11-2017 220 5,5 2260 19,1
Cc2 21-11-2017 210 5,0 2270 18,4
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Concrete beam dimensions verification

Beam ID: A j_

Dimensionns, cross section:

Beam length: (2700 £ 5 mm.)

1A-3A | 7A-9A 1B-3B 7B-9B
| 2700l Foo Q70 [dZoo
Beam width: (190 £ 5 mm.)
1A-7A | 2A-8A | 3A-9A 1B-7B | 2B-8B _3B-9B
19111931190 190190 [19/
Beam hight: (390 £ 5 mm.)
1A-1B 2A-2B | 3A-3B 7A -7B 8A-8B | 9A-9B
39/ 18731393 N4 [87/ 1372
Verticality: ( Total £ 5 mm.) Concave +
1A - 3B, Diff. 1B - 3A, Diff.
1 2 3 4 5 1 2 3 4 5
le 0,7 | 0,0[-9] Bol (0,5 (e [ 1] by 113
7A - 9B, Diff. 7B - 9A, Diff.
1 2 3 4 5 1 2 3 4 5
Lo [ 13 J13 [Ty e o [eof [o | ol o5

Equipment used: QA 7_?? {
Q4

pate: JOI 7~ 11~ &L,

Measurement performed by:

OK

b tQ}{ 5 1357 Photo documentation taken:
139349




Concrete beam dimensions verification

Beam ID: A a

Dimensionns, cross section:

Beam length: (2700 £ 5 mm.)

1A-3A | 7A-%A 1B-3B | 7B-9B

A9 ¥ AETE 200 [ A/ |
Beam width: (190 £ 5 mm.)

1A-7A | 2A-8A | 3A-9A 1B-7B | 2B-8B | 3B-9B

[T 119/11%0 G ar 1197
Beam hight: (390 + 5 mm.)

1A-1B | 2A-2B | 3A-3B 7A -7B 8A-8B | 9A-9B
STA™T) 1557 3] (S 1874
Verticality: ( Total £ 5 mm.) Concave +
1A - 3B, Diff. 1B - 3A, Diff.

1 2 4 5 1 2 4 5

3 3
(A T To T3 TT9 1T9 Tio 1y [Vl V6lig

]

7A - 9B, Diff. 7B - 9A, Diff.
1 2 3 4 5 1 2 3 4 5
i‘il G;g @I.S' @_.O "ogcﬂ G;C‘J Ogg i«go \1_.‘ ‘51
Equipment used: QA ?77/é QA /6_/Qé7photo documentation taken:
A 139569 OK_

Date: &D i?._ 1 "OJ::

Measurement performed by:



Concrete beam dimensions verification

Beam ID: B :Z

Dimensionns, cross section:

Beam length: (2700 £ 5 mm.)

1A-3A | 7A-9A 1B- 3B 7B- 9B
2o/ L2/ [P/
Beam width: (190 £ 5 mm.)
1A-7A | 2A-8A | 3A-9A 1B-7B _2B-SB 3B-9B
Ge1192 1% @< 190 [130
Beam hight: (390 £ 5 mm.)
1A -1B 2A-2B | 3A-3B 7A-7B 8A-8B | 9A-9B
Lo 1239 10 332 1396 12906
Verticality: ( Total + 5 mm. Concave +
1A - 3B, Diff. 1B - 3A, Diff.
1 2 3 4 5 il 2 g 4 5
0;20 0320 '018 "018 ‘OIL/ Of‘f OIL.{ 0:2 011/ Of,?
7A - 9B, Diff. 7B - 9A, Diff.
1 2 3 4 5 1 2 3 4 5
0.9 1LYy V5109195 |5 [1.g | 1,6 11,0 9,8

Equipment used: @/4 Y4 A7

QA 772/¢
Date: QO 17 "'-—// —_ /3

Measurement performed by:

Rt

r

OK

Qf‘ f%?gé)? Photo documentation taken:




Concrete beam dimensions verification

Beam ID: E) &
e STy

Dimensionns, cross section:

Beam length: (2700 £ 5 mm.)
1A-3A | 7A-9A 1B-3B | 7B-9B

2200 |8Z~d RF /1 A 700

Beam width: (190 £ 5 mm.)

1A-7A | 2A-8A | 3A-9A 1B-7B | 2B-8B | 3B-9B
9o (1932 1190 [92/ [ \G0ol]9c
Beam hight: (390 £ 5 mm.)
1A-1B | 2A-2B | 3A-3B 7A-7B | 8A-8B | 9A-9B
S0 [59/13%2c 22/ 153901382
Verticality: { Total + 5 mm.) Concave +
1A - 3B, Diff. 1B - 3A, Diff.
1 2 3 4 5 1 2 3 4 5
o f|®4|loqleilog[i5 e ? L5 | £
L& ;O
7A - 9B, Diff. 7B - 9A, Diff.
1 2 3 4 5 1 2 3 4 5
LI LE| fololloZ ot el ol g ]

Equipment used: Q}!\. ] 5q 'g bq]QA /6/&67%:&0 documentation taken:
QA Z272/¢ oK.

Date: Q\O [7.__//___09,

Measurement-performed by:




Concrete beam dimensions verification

k.

Beam ID:

Dimensionns, cross section:

Beam length: (2700 + 5 mm.)

1A-3A | 7A-9A 1B - 3B 7B- 9B
9913 F00 T/ 3202
Beam width: (190 + 5 mm.)
1A-7A | 2A-8A | 3A-9A 1B-7B | 2B-8B | 3B-9B
(92091 [190 @191 [190
Beam hight: (390 £ 5 mm.)
1A-1B | 2A-2B | 3A-3B 7A-7B | 8A-8B | 9A-9B
QYo |&Yol59 ] S90 1597 157 L
Verticality: ( Total £ 5 mm.) Concave +
1A - 3B, Diff. 1B - 3A, Diff.
1 2 3 4 _5 1 2 3 4 5
oY | Lo | 1,5 | 2] L2 1 4,31 13 |18 |66 a0
7A - 9B, Diff. 7B - 9A, Diff.
i | 2 3 4 5 1 2 3 4 5
~o,% ~obl-o (-t Lol L7 [ I3 1 /2 [96

-0,9 .
Equipment used: Q A | ':bct B bq
Date: QO )7-— // —— QC/

Measurement performed by:

Photo documentation taken:

OK




Concrete beam dimensions verification

Beam ID: C &

=5 BAD

A
=

Dimensionns, cross section:

Beam length: (2700 £ 5 mm.)

1A-3A | 7A-9A 1B-3B 7B- 9B
7o/ 13200 ol [EFoo
Beam width: (190 £ 5 mm.)
1A-7A 2A-8A | 3A-9A 1B-7B | 2B-8B | 3B-9B
191/1M! | 1Yo 191 1191 1140
Beam hight: (390 5 mm.)
1A-1B 2A-2B | 3A-3B 7A-7B | 8A-8B | 9A-9B
&9 391 1341 3892/ K9/ 1"520
Verticality: (Total £ 5 mm. Concave +
1A - 3B, Diff. 1B - 3A, Diff.
1 2 3 4 5 1 2 3 4 5
~02-0b |~oZ|~03|~9,119) 0] |63 |ot |8
7A - 9B, Diff. 7B - 9A, Diff.
1 2 3 4 5 1 2 3 4 5
LI Y104 [-0d]-06leoy (1,112 |O% ko)
Equipment used: M l ﬂbcl g L:,q Photo documentation taken:
OK

oate: JO V7~ //~3Y

Measurement performed by:

oy !



Concrete beam dimensions verification

BeamlD:3 1

Hra fiAr S

Dimensi

Beam Iength: {2700+ 5 mm.)

1A-3A | 7A-9A 1B-3B | 7B-98B
AL STRETA SFoe| ol

Beam width: {190 + 5 mm.)

1IA-7A | 2A-8A | 3A-9A 1B-78 | 2B-8B | 3B-9B
19 (193119 & 19 [ 9] 190

Beam hight: (390 £ 5 mm.)

1A-1B | 2A-2B | 3A-3B _7A -7B | BA-8B | SA-SB
291 1893 189° R 159113590
Verticality: { Total £ 5 mm.) Concave +
1A - 38, Diff. ; 1B - 3A, Diff.
1 2 3 4 5 i 2 3 4 5

eS|loe8 115 |18 |l o |Cc |cololeq ot

[ §

7A - 9B, Diff. 7B - 9A, Diff.

1 2 3 4 5

1
o4 [~oll-ccl-c3|l-cH I3 [ o |09 |oC o2
Equipmentused: (0 / | S | b7 ‘Q_}( | 5G% S Photo documentation taken:
QAF72IL OK,
Date: QO |7~ // - /b
Measurement performed by:



Concrete beam dimensions verification

Beam ID:_E g_

Dimensionns, cross section:

Beam length: (2700 + 5 mm.)

1A-3A | 7A-9A 1B-3B | 7B-9B
Lo 1709 70 A [XRF0D
Beam width: (190 £ 5 mm.)

1A-7A | 2A-8A 3A-9A 1B-7B | 2B-8B | 3B-9B

9l 191190 90 1191 119

Beam hight: (390 £ 5 mm.)

1A-1B | 2A-2B | 3A-3B 7A-7B | BA-8B | 9A-9B

O [F9A[ARY 391 391 139
Verticality: ( Total + 5 mm.) Concave +

1A - 3B, Diff. 1B - 3A, Diff.
1 2 3 4 3 1 2 3 4

T

ot ' ¢33 |8 L I TTIR | 1i okloF ley

7A - 9B, Diff. 7B - 9A, Diff.

1 2 4 5 1 2 3 4

3
Lt | Ly 109 |04 Fo,j oy loF |loF]| L el

Equipment used:Q/‘d‘ l 5- | g\ lD?“ l ’501‘6 bO{ Photo documentation taken:
QA I, OK.
Date: g\o \_72 —-—//--/é

Measurement performed by:
—F




Concrete beam dimensions verification

Beam ID: E j_

Dimensionns, cross section:

Beam length: (2700 £ 5 mm.)

1A-3A | 7A-9A 1B-3B 7B-9B
1702720 220 /1370 /
Beam width: (190 £ 5 mm.) v
1A-7A | 2A-8A | 3A-9A 1B-7B ZB-SB 3B-9B
Yo 1199190 191 [\Y9e 190
Beam hight: (390 + 5 mm.)
1A-1B | 2A-2B | 3A-3B 7A-7B 8A-8B | 9A-9B
390 1391 [291 No 391 [88o
Verticality: ( Total £ 5 mm.) Concave +
1A - 3B, Diff. ) 1B - 3A, Diff.
1 2 3 4 5 1 p 3 4 5
}"/ ,/3 !/?' Ip'? lt’::; G,g? i.r’z 112 ’f’ OgQ
7A - 9B, Diff. 7B - 9A, Diff.
1 2 3 4 5 1 2 3 4 5
7 1e91oLlod 10,3120 [Z] 2211,z |1z

Equipment used: QA \5‘:1 8 bQ Q_A L_, l a b‘}_ Photo documentation taken:
QA FT#\ b OX

Date: qcl ‘—1"“-9\0

Measurement performed by:



Concrete beam dimensions verification

Beam ID: E 3\

Dimensionns, cross section:

Beam length: (2700 £ 5 mm.)

1A-3A | 7A-9A 1B-3B | 7B-9B
Lico (7o | LT L
Beam width: (190 + 5 mm.)
1A-7A | 2A-8A | 3A-9A 1B-7B | 2B-8B | 3B-9B
1901191 \90 191 1V9] 119}
Beam hight: (390 + 5 mm.)
1A-1B | 2A-2B | 3A-3B 7A-7B | 8A-8B | 9A-9B
N90 [Yo Y] 391 184 [S9%0
Verticality: ( Total £ 5 mm.) Concave +
1A - 3B, Diff. 1B - 3A, Diff.
1 2 3 4 5 1 2 3 4 ]
T ORI O 6T 127 (2,9 132 17, 124
7A - 9B, Diff. 7B - 9A, Diff.
L 2 3 4 5 1 2 3 4 5
.3 loZ 10,5102 00]1 &0 =0 |=-13 -5
i ;
Equipment used: @A lg)ngq QA 5—1 D\b\l Photo documentation taken:
QA P oK

Date: QO ?"‘" &O

Measurement performed by:
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Annex 7 - Concrete element surface appearance

Austefjorden_part 1_verl Page 34 of 37



LEAM 1D A-

¥:72rklp  9:69x6.) J0:11./xFo

e O,

Face B /: 55«5/  2:k#xF6 3:97459 4 79x5,) 5S4k 4) bl b5y M 9G4 53

Bottom .4 7459 259 59

-‘ﬂ

Face A
1% 12.6X6.3

94 %39 3 1ax5 9 b4 33Ix4p 5-9zx4,Y 67 SEXSE

2017 - ) - ob (- 2

R

b 2

i Sax KR 35 BXYS




g et W
Bottom 1 ¢ 115=4}

A

_nmnm\\mb 1 : b, Ly | LA NS S Ho* §

2

FAIHSA 9IS IXSH T b 55« 4F  £:53x85  $ 1A7xq9




i R s 4 S _, 8 4 ; ,
FaceB 4:%,6 vk 2 b0 xyg 2:b b x4l L 5,4 =33 556 x3/ Y Lrx32
T 193%37F 8: 1w 5743 76 0x58




B X0/¢-1/-09 A %

FaceB {: 99x5] L bSxyy 354547

&.. .94 8.b

7 145472



el e TS, . LS . g

15 b vy 2:57%56% 57 torys

Bottom | |
[+ 124 x 113 2: 6,3 x 69 5 S x Y

b i) %

_“mnm.>
[+ 105 X5 |

QA %9413



Face B

I 50x5%F  2:Sev3s 3:ShrdY

Face A |. CHxvo 20 Sexis 3 53xB3 HIHox6s AR 6: S xsq  FrRox45  $ESxbo 9:60x90
QA 9413




wonog

J_Jxm_m “ oy Yo | '
kE LD B CAERrE' e Jloaxa's iv

&\@

— /] ~419%




Bottom




BEAM 1D g e v O

: 2
LS o

Face B 130x=6/ Q//6x69 3 /00xbd  YSyxly S0 b/xys  b.RoxiQ

FaceA | Q4 x50 8 &/xS4 D¢ ZAxYo



Qo /72~ -1

YEAM D EZ

T

fe G RE S Q' /0,S < b9
Bottom e

Face A '\ 77 X5, :59x55 X9y 9 23<Y) S S xse b FSXY9 Z:Zo %48



DANISH
TECHNOLOGICAL
INSTITUTE

Annex 8 — Concrete element cover to reinforcement
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Cover verification (beam)

seomi: AT

Al il el

4

Al ED B B4 e o B5: &

Cover to reinforcement:

Cover to longitudinal reinforcement: (50 £ 5 mm.)

=|

M1-M2 M2-M3
: 5 ( = O
- 1X-1Y \E - e | 5
%2y | &2 %2y | 53
3x3y | $72 X3y | €
H2 - H2
4X-4Y (# xay | S
- sx-5Y |§2 s sx-5Y | 4 &
ex-6Y | S 2 6X-6Y | S2
ha w152 - e | 83
gx-8y |G o axav_|S3
Cover to stirrups: (40 £5 mm.)
B1 B4 B7
1252 | Y0 1252 | 29 12-52 | Yy
2262 | Y2 2262 | 4 226z |42
3272 | 79 3272 | Yo 3272 | Yy
4282 |19 4282 | &) 4282 | {2

Equi d:

quipment use ?{'yﬁwkv g__
Date: 6 / (( - [7,

Measurement performed by: M (]T/



Cover verification (beam)

.II?IeamID: /42— .

I\il s d
Al 1 g B4 2 i/
I )y
MG g i
| b oY
iz W@rs o u?
# ..;; ﬁl'
X o _x .
Cover to reinforcement:
Cover to longitudinal reinforcement: (50 £ 5 mm.)
M1-M2 M2-M3
- ey | §9 - x-1y | Y2
oy | SZ -2y | SY
- 3X-3y | §J = 33y | U9
ax-ay | $6 ax-ay | S§
sx-5y | SU 5x-5¥ | Y4
H3 H3
6x-6Y | SE€ 6X-6Y | S
K4 7X-7Y |SD - %7 | S
8x-8Y | s6 8x-8Y |S6
Cover to stirrups: (40 £ 5 mm.)
B1 B4 B7
1252 | 39 1252 | o 1252 | 4/
2262 | Y 2262 | 4T 2262 | Y3
3272 | 39 3z7z | 39 3272 | Yyp
42-82 | Yy 4z-82 | YZ_ 4282 | 29

Equipment used: ffé —96““*/'('“\ 5

Date: 6/“ -7

Measurement performed by:

Mot




Cover verification (beam)

ggam ID: 1) 5

ool g i d

Al B wi i3 & " o gn T

Cover to reinforcement:

Cover to longitudinal reinforcement: (50 £ 5 mm.)

M1-M2 M2-M3

- | 932 - xay | 6
-2y | Y7 2x-2y | Y ¢

o 3x-3y | Y F+ - 3X-3Y ‘L/';%
ax-ay | Lg ax-ay | 44

- sx-5y | Lg - sx-sY | &
ex-6Y | U 7 6X-6Y | <

Ha > | ye N 7%7Y | So
8x-8y | (¢ 8x-8y | 4

Cover to stirrups: (40 £ 5 mm.)

B1 B4 B7
1252 | 14 1752 | 2 1Z-52 | D
22-62 | 1% 2262 | 4D 2262 | 39
3z-72 | 26 3272 | 26 3272 |38
42-8Z | 5 42-82 | 4| 4z-82 | Y/

Equipment used: ? (U (‘t’“{, ?z’};‘/fgﬁ Gl t/‘f’@

Date: /j/(( - (’7’
Measurement performed by: /ﬂ :J [L/Jl /



Cover verification (beam)

Beam ID: ,i:{ (Z

.}..{j

k)

ol & i isF
2 o B
X -Jq,
Cover to reinforcement:
Cover to longitudinal reinforcement: (50 £ 5 mm.)
M1-M2 M2-M3
= o
i 1X-1Y 2 ( i 1X-1Y Z—Q
2X-2Y |5 ) 2X-2Y | 55
- Z X3y | 5%
W 3X3Y |51 - 3X-3 5‘5
ax-ay | 49 ax-4ay |55
- Y X5y | §
H3 5%-5Y | SY i3 5%X-5 S 1
6X-6Y [S7 6x-6Y |57
X o5 7x-7Y |S7%
- XY | S8 - S
8X-8Y | S0 8x-8y |2
Cover to stirrups: (40 £ 5 mm.)
B1 B4 B7
1252 | 74 15z | 40 1zsz | Hi
2262 | “{p 2262 | | 2262 | 4T
32-72 | 4/( 32-72 | YD 32-72 | H/
4782 | 4% 4282 | 4 4z-82 | )
o " 'f’*‘ r S
Equipment used: Pe 0 %glvw\»f =

Date: *"f/l.[ - | T

/)

-~

Measurement performed by:




Cover verification (beam)

Beam ID: (|

ol m‘ W3
&
Al 1 {1 B o G 3 B/
§ i
!
44 an
Al e
e 2y
o)) 4
D

Cover to reinforcement:

Cover to longitudinal reinforcement: {50 £ 5 mm.)

M1-M2 M2-M3
L c . SO
- 1X-1Y | So b X1y | S
2x-2y | U9 2x-2y | Ye
3x-3y | 4% 3X-3Y | §Y
H2 . H2 ‘
ax-4y | 49 4x-4y | ©7)
- G 5 <
Ha 5X-5Y S o 5X-5Y | S|
6X-6Y 0 6X-6Y | Lub
7X-7Y Q 7X-7Y '
Ha : = H4 !
8X-8Y So 8x-8y | Si

Cover to stirrups: (40 £ 5 mm.)

B1 B4 B7
1252 | Y 1252 | H{p 12-52 | L4
2262 | YL 2262 | Lipy 2262 | YL
3272 | LD 3272 | 29 3272 | L0
4z-82 | 4| 42-82 | Y 4282 | A

Equipment used: @‘ & b o i f>

Date: ‘ZV///A (0;7_

Measurement performed by:

MoT /BN



Cover verification (beam)

Beam ID: C{),
2

Cover to reinforcement:

Cover to longitudinal reinforcement: (50 £ 5 mm.)

M1-M2 M2-M3
2 N ¥ U
" X1y | SO 1 1X-1Y S\
2x-2y | W4 22y | S
3x-3y | Y9 33y | S|
H2 H2
ax-4y | <) ax-ay | S
yh : 5 =
ba 5X-5 S‘) e 5X-5Y | 5 5
6X-6Y | SY 6X-6Y | SL
- RIA S 2 d %7y | S
8x-8y | S% 8x-8y | SO
Cover to stirrups: {40 £ 5 mm.})
B1 B4 B7
1252 | Yo 1252 | LY 1252 | Yo
2262 | Y2 2262 | YD 2262 | |
3272 | G 3272 | Y06 3z-7z | YL
42-8Z | YO 4z-82 | Y 4z-82 | Y|
Equipment used: (7 r .
e ?(ﬁ tomedy G

Date: 2 /)~ ai?

Measurement performed by: My
/71aT

/iy




s

Cover verification {beam)

Beam ID:

2

B

Cover to reinforcement:

Cover to longitudinal reinforcement: (50 £ 5 mm.)

& &4

g 8

M1-M2 M2-M3
- X1y | &g " 1x-1v | L@
2X-2Y £ 2x-2y | ¥
w  L3xEr | 4@ s |3%ar | 5T
x4y | (4 ax-4y | &4
sy | Lol sx-sy | Lk F
H3 H3
6X-6Y | S0 6x-6Y | & 9
L5 % | &6 0 %7y | S
gx-8y | (4 axer | SL
Cover to stirrups: (40 £5 mm.)
B1 B4 B7
1252 | 549 1752 | 1\ 1252 | G
262 | 29 226z | & 2262 | & |
3272 | %6 ez | TL 3772 | 5L
az82 | 4p 4282 | < 4282 | Go

Equipment used: ]9 RO ¢ © C‘Z / \) Yo Fo S(‘OP 5

Date:

Measurement performed by:

1L A — 2 v
M;?' //,:f,- W _./;,;;_;-;

M "Jr;)f.i;‘ :)



A

Cover verification (beam)

Beam ID:
@

o g
'

Al En [ §s &0 o & g
)

" a2 (i

Cover to reinforcement:

Cover to longitudinal reinforcement: (50 £ 5 mm.)

M1-M2 M2-M3
o 1x-1y | &4 i -1y | €0
&2 | 54 2X-2Y €3
o xay | £X . 3X-3Y So
ax-ay | 4% ax-ay | S|
s LsxsY | Sy ys Lsxsy | S
6x-6Y | £\ 6X-6Y £2.
- %x7Y | So& - 7X-7Y s
sx-8y | &G sxgy | 5 ¢

Cover to stirrups: (40 £ 5 mm.)

B1 B4 B7
1252 | 4| 1252 | Go 1252 | &b
2262 | & | 26z | o 2262 | 49
3272 | 26 3272 | BC 3272 | 26
a8z | 4o az8z | G 4282 | &0

Equipmentused: 1) o ( z i \ Y)Qg?’n SCopw

Date: /é//b"zgl(\'}'

7 7 4 / P 7 ’ .
Measurement performed by: 27 /o /v o P S { Mo »S))



Cover verification (beam)

Beam ID: EL
iz .!-1:
mn.
I te i
o

lg| R ER R

(hed

Cover to reinforcement:

Cover to longitudinal reinforcement: (50 £ 5 mm.)

M1-M2 M2-M3
i e ) _1Y SL
i 1X-1Y 5 2 it 1X ok
2X-2Y S5 2%-2Y | S7%
5 cS . S,
i 3X-3Y 55 g 3X-3Y ;_g
4X-4Y 54 ax-ay | S°L
2 S s SY
B 5X-5Y ,_.5 i 5X-5Y ;
6X-6Y S3 6x-6Y | 8%
- 7X-7Y =
- 7X-7Y X - 24
8X-8Y 8X-8Y 5S>
Cover to stirrups: (40 £ 5 mm.)
B1 B4 B7
1Z-5Z Lo 12-52 | L) 1Z-5Z 54
2262 | 1, 2262 | Y7 27-62 10
32-72 | 2,9 3z2-72 4 3z-7Z 2,4
4z-82 | Loy 47-8Z ] 42-82 AT

Equipment used:

Date: 2L o>/ |) -7

Measurement performed by: MO

=l



Cover verification (beam)

™

BeamID: _ /

AL Mt had

(=]

o a3 i
2 - 1 (
-
Cover to reinforcement:
Cover to longitudinal reinforcement: (50 £ 5 mm.)
M1-M2 M2-M3
H1 2 H1 Y | 20
2X-2Y S 2X-2Y Sl
= C L. 0 <1
H2 3X-3Y 20 K2 3X-3Y )
4X-4Y “X6 4X-4Y SY
'~ 3 5 < 'l'\
H3 5X-5Y >0 H3 5X-5Y
6x-6Y | <L ex6Y | S\
! e or,
o TX-7Y > - TX-7Y 25
8X-8Y =\ 8X-8Y >0
Cover to stirrups: (40 £ 5 mm.)
Bl B4 B7
1z-52 | Y0 1252 | HA 1252 | 349
2Z-6Z U | 22-6Z | 4 2Z-6Z U |
3272 | 14 3272 | G 3272 | UG
42-8Z U 4Z-8Z UL 42-8Z

Equipmentused: (’ ; /) [, -y

Date: 72 &/ (]-77 ¢’

Measurement performed by: , , .
4 1L
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Annex 9 - Compressive strength
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Assigner:

Material:

Sampling:

Period:

Test method:

Results:

Storage:

Terms:

Place:

Signature:

DANISH
TECHNOLOGICAL
INSTITUTE

Gregersensvej
DK-2630 Taastrup
+45 72 20 20 00
Info@teknologisk.dk
www.teknologisk.dk

Page 1 of 5
Init: Mtg/Hbn
Order no.: 778300-4

Appendix: 0
Contact person: Claus Pade
Company: Teknologisk Institut
Address: Gregersensvej
City: 2630 Taastrup

30 casted concrete cubes 100 x 100 x 100 mm.
Project: Austefjorden Exposure Site.

The material for testing was casted at the Danish Technological Institute and
marked: (3 cubes for each mix)

Mix Al + A2 (STD 0). Date of casting 2017-11-03.
Mix B1 + B2 (STD 18). Date of casting 2017-11-10 and 2017-11-07.
Mix C1 + C2 (STD 40).  Date of casting 2017-11-21.
Mix D1 + D2 (ANL 15). Date of casting 2017-11-13.
Mix E1 + E2 (CEMEX 45). Date of casting 2017-11-17.

The testing was completed 28 days after the date of casting. (see results table).

DS/EN 12390-3 + AC :2012 Testing hardened concrete - Part 3: Compressive
strength of test specimens.

DS/EN 12390-7:2012 Testing hardened concrete - Part 7: Density of hardened
concrete.

Condition of specimen at time of test; Water saturated.

Method of determination of volume; Measured size.

Result of the test is given on page 2- 4 of this report.

The tested material will be destroyed after testing unless something else is pre-
agreed in writing.

The test has been performed according to the rear side conditions, which are according to the
guidelines laid down by DANAK (The Danish Accreditation), cf. www.danak.dk, and according to
Danish Technological Institute’s general terms and conditions at the time of order confirmation.
The testing is only valid for the tested specimen. The test report may only be extracted, if the
laboratory has approved the extract.

Date 2018-02-06, Danish Technological Institute, Taastrup, Concrete Centre

Digitally signed by: Mette
Gressmann
Date; 2018.02.08 09:00:37 +01'00'

Henrik  Date
2018.02.08

Bertelsen o7:42:19 0100

Henrik Berthelsen
Laboratory Technician
\\‘“" F"'“?!
o Z

Mette Gressmann
Laboratory Technician

JiacNRAe S22 DANAK
:1,//—-‘/;.;_*_\\_-‘"‘::\35' Test Reg. no. 2

’14'-"u | n\“\\\
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Testing in accordance with DS/EN 12390-322012 Compressive strength and DS/EN 12390-7:22012 Density.

Sample id Height Width 1 Width 2 Load Density | Compressive strength
Cube
[mm] [mm] [mm] [kN] [Kg/m'] [MPa]
Al-1 100 100 100,0 660,0 2350 66,0
Al-2 100 100 100,1 692.0 2370 69,1
Al-3 100 100 100,2 660,0 2350 65,9
Mean 67,0
Standard deviation 1,8
Casting date: ~ 2017-11-03
Testing date: ~ 2017-12-01
Sample id Height Widthl | Width2 Load Density | Compressive strength
Cube
] [m] [rm] [kN] | [Kgmnr] [MPa]
A2-1 100 100 100,1 656,0 2350 65,5
A2-2 100 100 100,2 667,0 2360 66,6
A2-3 100 100 100,1 651,0 2370 65,0
Mean 65,7
Standard deviation 0,8
Casting date:  2017-11-03
Testing date: ~ 2017-12-01
Sample id Height Width1 | Width?2 Load Density | Compressive strength
Cube
fom] | oo | o] | N] | [Rgd] [MPa]
B1(2)-1 100 100 100,3 610,0 230 60,8
B1(2)-2 100 100 100,1 572,0 2290 57,1
Bl(2)-3 100 100 100,2 560,0 2290 55,9
Mean 57,9
Standard deviation 2,6
Casting date:  2017-11-10
| Testingdate:  2017-12-08
Sample id Height Width1 | Width2 Load Density | Compressive strength
Cube
o] | fom] | fom] | BN] | R [MPa]
B2-1 100 100 100,2 610,0 2300 60,9
B2-2 100 100 100,1 594.0 2290 59,3
B2-3 100 100 100,2 597,0 2290 59,6
Mean 59,9
Standard deviation 0,8
Casting date:  2017-11-07
Testingdate: ~ 2017-12-05




Testing in accordance with DS/EN 12390-3:22012 Compressive stre

DANISH
TECHNOLOGICAL
INSTITUTE

Page 3 of 5
Order no. 778300-4

and DS/EN 12390-7:2012 Density.

Sample id Height Width1 | Width2 Load Density | Compressive strength
Cube
mm] | [om] | [om] | N] | Ke] [MPa]
Cl-1 100 100 100,1 420,0 2270 42,0
Cl-2 100 100 100,2 430,0 2250 429
Cl-3 100 100 100,2 421,0 2260 42,0
Mean 42,3
Standard deviation 0,5
Casting date: ~ 2017-11-21
Testing date:  2017-12-19
Sample id Height Widthl | Width2 Load Density | Compressive strength
Cube
[om] | fom] | o] | KN] | [Kgmf] [MPz]
C2-1 100 100 100,4 4420 2270 44.0
C2-2 100 100 100,3 4470 2280 44,6
C2-3 100 100 100,5 421,0 2260 41,9
Mean 43,5
Standard deviation 1,4
Casting date:  2017-11-21
Testing date: ~ 2017-12-19
Sampk id Height Width1 | Width2 Load Density | Compressive strength
Cube
o | [ | fom] | (N] | R [MPs]
DI-1 100 100 100,2 620,0 2310 61,9
D1-2 100 100 100,7 622,0 2320 61,8
DI-3 100 100 100,4 636,0 2320 63,3
Mean 62,3
Standard deviation 0,9
Casting date:  2017-11-13
Testing date: ~ 2017-12-11
Sample id Height Width1 | Width2 Load Density | Compressive strength
Cube
o] | [ | fme] | ON] | [Kend] [MPa)
D2-1 100 100 100,7 624,0 2350 62,0
D2-2 100 100 100,5 647,0 2340 64,4
D2-3 100 100 100,3 640,0 2340 63,8
Mean 63,4
Standard deviation 1,3
Casting date:  2017-11-13
Testing date: ~ 2017-12-11
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Testing in accordance with DS/EN 12390-3:22012 Compressive strength and DS/EN 12390-7:2012 Density.

Sample id Height | Width1 | Width2 | Load Density | Compressive strength
Cube
[mm] [mm] [mm] [kN] | [Kgn’] [MPa]
El-1 100 100 100.4 670,0 2330 66.7
El«7 100 100 100,1 662.0 2310 66,1
El-3 100 100 100,0 662.,0 2300 66,2
Mean 66,4
Standard deviation 0,3

Casting date:  2017-11-17
Testing date: ~ 2017-12-15

Sample id Height | Widthl | Width2 | Load | Density | Compressive strength
Cube
o) | foed | (o) | (N] | [Kem] | [MPe]
B2-1 100 100 1000 | 6720 | 2330 67.2
E2-2 100 100 1002 | 6910 | 2340 69,0
E2-3 100 100 100,5 | 6670 | 2320 66,4
Mean 67,5
Standard deviation 1,3

Casting date:  2017-11-17
Testing date:  2017-12-15
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The general conditions pertaining to assignments accepted by Danish Technological Institute shall apply in
full to the technical testing or calibration at Danish Technological Institute and to the completion of test
reports or calibration certificates within the relevant field.

Danish Accreditation (DANAK):
DANAK is the national accreditation body in Denmark in compliance with EU regulation No. 765/2008.

DANAK participates in the multilateral agreements for testing and calibration under European co-operation
for Accreditation (EA) and under International Laboratory Accreditation Cooperation (ILAC) based on peer
evaluation. Accredited test reports and calibration certificates issued by laboratories accredited by DANAK
are recognized cross border by members of EA and ILAC equal to test reports and calibration certificates
issued by these members’ accredited laboratories.

The use of the accreditation mark on test reports and calibration certificates or reference to accreditation,
documents that the service is provided as an accredited service under the company's DANAK accreditation
according to EN ISO IEC 17025.

Construction Product Regulation:

The Danish Technological Institute guarantees that employees carrying out tests to be used together with
harmonized standards under notification no. 1235 according to EU regulation 305/2011, article 43, satisfy
all the requirements made for capability, integrity and impartiality. You find the CPR here:

http://ec.europa.eu/growth/single-market/european-standards/harmonised-standards/construction-
products/index en.htm

September 2015



Assigner:

Material:

Sampling:

Period:

Test method:

Results:

Storage:

Terms:

Place:

Signature:

DANISH
TECHNOLOGICAL
INSTITUTE

Gregersensvej
DK-2630 Taastrup
+45 72 20 20 00
Info@teknologisk.dk
www.teknologisk.dk

Page 1 of 5
Init: Mtg/Hbn
Order no.: 778300-5

Appendix: 0
Contact person:  Claus Pade
Company: Teknologisk Institut
Address: Gregersensvej
City: 2630 Taastrup

30 casted concrete cubes 100 x 100 x 100 mm.
Project: Austefjorden Exposure Site.

The material for testing was casted at the Danish Technological Institute and
marked: (3 cubes for each mix)

Mix Al + A2 (STD 0). Date of casting 2017-11-03.

Mix B1 + B2 (STD 18).  Date of casting 2017-11-10 and 2017-11-07.

Mix C1 + C2 (STD 40). Date of casting 2017-11-21.

Mix D1 + D2 (ANL 15). Date of casting 2017-11-13.

Mix E1 + E2 (CEMEX 45). Date of casting 2017-11-17.

The testing was completed 91 days after the date of casting. (see results table).

DS/EN 12390-3 + AC :2012 Testing hardened concrete - Part 3: Compressive
strength of test specimens.

DS/EN 12390-7:2012 Testing hardened concrete - Part 7: Density of hardened
concrete.

Condition of specimen at time of test; Water saturated.

Method of determination of volume; Measured size.

Result of the test is given on page 2- 4 of this report.

The tested material will be destroyed after testing unless something else is pre-
agreed in writing.

The test has been performed according to the rear side conditions, which are according to the
guidelines laid down by DANAK (The Danish Accreditation), cf. www.danak.dk, and according to
Danish Technological Institute’s general terms and conditions at the time of order confirmation.
The testing is only valid for the tested specimen. The test report may only be extracted, if the
laboratory has approved the extract.

Date 2018-02-20, Danish Technological Institute, Taastrup, Concrete Centre
Digitally signed by: hette
Gressmann

Date: 2018.03.0% 13:26:27 +01'00°

Mette Gressmann
Laboratory Technician

Heniile  Pot=

2018.02.22
Bertelsen 14:15.49+0100

Henrik Berthelsen
Laboratory Technician
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Sample id Height Width 1 Width 2 Load Density | Compressive strength
Cube
[mm] [mm] [mm] [kN] [Kg/n?’] [MPa]
Al-1 100 100 100 740,0 2350 74,0
Al-2 100 100 100 7370 2350 73,7
Al-3 100 100 100 757,0 2360 75.7
Mean 74,5
Standard deviation 1,1
Casting date: ~ 2017-11-03
Testing date: ~ 2018-02-02
Sample id Height Width1l | Width2 Load Density | Compressive strength
Cube
o] | oo | fom] | BN | R [MPa]
A2-1 100 100 100 746,0 2380 74,6
A2-2 100 100 100 735,0 2360 73.5
A2-3 100 100 100 731,0 2350 731
Mean 73,7
Standard deviation 0,8
Casting date:  2017-11-03
Testing date:  2018-02-02
Sample id Height Width1 | Width2 Load Density | Compressive strength
Cube
(fom] | foe] | fmm] | KN] | [Refd] [MPa]
B1(2)-1 100 100 100 675,0 2310 67,5
B1(2)-2 100 100 100 704,0 2300 70,4
B1(2)-3 100 100 100 696,0 2300 69,6
Mean 69,2
Standard deviation 1,5
Casting date: ~ 2017-11-10
Testing date:  2018-02-09
Sample id Height Widthl | Width2 Load Density | Compressive strength
Cube
] | o] | fom] | N] | [Red] [MPa]
B2-1 100 100 100 693.0 2320 69,3
B2-2 100 100 100 694,0 2340 69,4
B2-3 100 100 100 712,0 2320 712
Mean 70,0
Standard deviation 1,1
Casting date: ~ 2017-11-07
Testing date:  2018-02-06
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in accordance with DS/EN 1239032012 Compressive streng 12390-7

Ci-1_ | 100 | 100 | 100 | 5240 | 2280 | 524

Cl-2 100 100 100 525,0 2270 52,5
Cl-3 100 100 100 522,0 2280 52,2
Mean 52.4
Standard deviation 0,2
Casting date:  2017-11-21
Testing date: ~ 2018-02-20

c2-1 | 100 | 100 | 100 | 5240 | 2280 T 54

C2-2 100 100 100 520,0 2270 52,0
C2-3 100 100 100 524,0 2280 52,4
Mean 52,3
Standard deviation 0,2
Casting date:  2017-11-21
Testing date: ~ 2018-02-20

DI-1 100 100 100 7200 | 2340 72,0
Dl=2 100 100 100 7130 | 2340 71,3
DI-3 100 100 100 707,0 | 2380 70,7
Mean 71,3
Standard deviation 0,7
Castingdate:  2017-11-13
Testing date: _ 2018-02-12

D2-1 100 100 100 756,0 2350 75,6
D2-2 100 100 100 732,0 2370 73,2
D2-3 100 100 100 730,0 2350 73,0
Mean 73.9
Standard deviation 1,4
Castingdate:  2017-11-13
Testing date: ~ 2018-02-12
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731 |

El=2 100 100 100 737.0 2350 437
El-3 100 100 100 719,0 2330 71,9
Mean 72,9
Standard deviation 0.9
Casting date:  2017-11-17
Testing date: ~ 2018-02-16

3 100

751

E2-1

E2-2 100 100 100 7440 | 2350 74,4

E2-3 100 100 100 7300 | 2340 73,0
Mean 74,2
Standard deviation 1,1
Casting date: ~ 2017-11-17
Testing date: _ 2018-02-16
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The general conditions pertaining to assignments accepted by Danish Technological Institute shall apply in
full to the technical testing or calibration at Danish Technological Institute and to the completion of test
reports or calibration certificates within the relevant field.

Danish Accreditation (DANAK):
DANAK is the national accreditation body in Denmark in compliance with EU regulation No. 765/2008.

DANAK participates in the multilateral agreements for testing and calibration under European co-operation
for Accreditation (EA) and under International Laboratory Accreditation Cooperation (ILAC) based on peer
evaluation. Accredited test reports and calibration certificates issued by laboratories accredited by DANAK
are recognized cross border by members of EA and ILAC equal to test reports and calibration certificates
issued by these members’ accredited laboratories.

The use of the accreditation mark on test reports and calibration certificates or reference to accreditation,
documents that the service is provided as an accredited service under the company's DANAK accreditation
according to EN ISO IEC 17025.

Construction Product Regulation:

The Danish Technological Institute guarantees that employees carrying out tests to be used together with
harmonized standards under notification no. 1235 according to EU regulation 305/2011, article 43, satisfy
all the requirements made for capability, integrity and impartiality. You find the CPR here:

http://ec.eur ; rowth/single-market/european-standards/harmonised-standards/construction-
products/index en.htm

September 2015
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+45 72 20 20 00
Info@teknologisk.dk
www.teknologisk.dk

Page 1 of 3

Init: FOE/THSV
Order no.: 778300-6
Appendix: 0

Assigner: Contact person: Claus Pade
Company: Teknologisk Institut
Address: Gregersensvej 1
City: DK-2630 Taastrup

Material: 5 x 8 cast concrete cubes 100 x 100 x 100 mm.
Project: Austefjorden Exposure Site.

Sampling: The material for testing was cast by the Danish Technological Institute and marked:
Mix Al + A2 (STD 0). Date of casting 2017-11-03.
Mix B1 + B2 (STD 18).  Date of casting 2017-11-10 and 2017-11-07.
Mix C1 + C2 (STD 40).  Date of casting 2017-11-21.
Mix D1 + D2 (ANL 15). Date of casting 2017-11-13.
Mix E1 + E2 (CEMEX 45). Date of casting 2017-11-17.

Period: The testing was completed 2017-12-01 to 2018-02-20.

Test method: Statens vegvesen, R210 Laboratorieundersgkelser.
443 Spesifikk elektrisk motstand (resistivitet).

Results: Results of the test is given on page 2 to 6.

Storage: The tested material will be destroyed after testing unless something else is pre-
agreed in writing.

Remarks: Exposure temperature: Water bath 20°C £1 °C.
Testing temperature: Climate chamber 20°C =1 °C.
Resistance in the electronics circuit: <10 Q.

Terms: The test has been performed according to the rear side conditions. The testing is
only valid for the tested specimen. The test report may only be extracted, if the
laboratory has approved the extract.

Place: Date 2018-03-12, Danish Technological Institute, Taastrup, Concrete Centre.

Signature: Digitally signed by: Finn
Lykke @stergard
Date: 2018.03.12 13:57:35 +
01'00"
Finn @stergard Thomas Lennart Svensson
Laboratory Technician Teamleader

Digitalt signeret af Thomas
Lennart Svensson
Dato: 2018.03.12 15:25:52 +01'00'



443 Spesifikk elektrisk motstand (resistivitet)

Testing Date:
28 days: 2017-12-01
91 days: 2018-02-02

ID: Mix A1(STD 0)

Dimension 1 2 3 4
Lengthm 0,1001 0,1001 0,1001 0,1001
Width m 0,1001 0,1002 0,1004 0,1001
Height m 0,1000 0,1001 0,1001 0,1001
Cross-sectional aream® | 0,0100 | 0,0100 | 0,0101 | 0,0100
Resistance Q 1 2 3 4
28 days 1274 1209 1229 1206
91 days 1972 1859 1899 1884
Resistivitet Om 1 2 3 4 Mean
28 days 127,7 121,1 123,4 120,7 123,2
91 days 197,6 186,3 190,7 188,6 190,8
ID: Mix A2 (STD 0)

Dimension 1 2 3 4
Lengthm 0,1001 0,1001 0,1001 0,1001
Width m 0,1001 0,1001 0,1003 0,1000
Height m 0,1001 0,1002 0,1001 0,1001
Cross-sectional area m* 0,0100 0,0100 0,0100 0,0100
Resistance Q 1 2 3 4
28 days 1085 1114 1171 1122
91 days 1683 1746 1818 1755
Resistivitet Om % 2 2 4 Mean
28 days 108,6 111,4 117,5 112,2 112,4
91 days 168,5 174,6 182,3 175,5 175,2
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443 Spesifikk elektrisk motstand (resistivitet)

Testing Date:
28 days: 2017-12-08
91 days: 2018-02-09

ID: Mix B1 (STD 18)

) Dimension 1 2 3 4
Length m 0,1001 0,1000 0,1001 0,1001
Wi d-ih m 0,1000 0,1002 0,1001 0,1001
Height m 0,1001 0,1002 0,1001 0,1001
Cross-sectional area m? 0,0100 0,0100 0,0100 0,0100

Resistance Q 1 2 3 4

28 days 1914 1887 1928 1921

91 days 3644 3565 3687 3661
Resistivitet Om 1 2 3 4 Mean
28 days 191,4 188,7 193,0 192,3 191,3
91 days 364,4 356,5 369,1 366,5 364,1

Testing Date:
28 days: 2017-12-05
91 days: 2018-02-06

ID: Mix B2 (STD 18)

Dimension 1 2 3 4
Length m 0,1001 0,1001 0,1001 0,1000
Width m 0,1000 0,1002 0,1003 0,1003
Height m 0,1000 0,1000 0,1001 0,1001
Cross-sectional area m* 0,0100 0,0100 0,0100 0,0100

Resistance Q 1 2 3 4

28 days 1881 1891 1845 1852

91 days 3544 3537 3417 3463
Resistivitet Qm 1 2 3 4 Mean
28 days 188,3 189,7 185,1 185,6 187,1
91 days 354,8 354,8 342,7 347,0 349,8
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443 Spesifikk elektrisk motstand (resistivitet)

Testing Date:
28 days: 2017-12-19
91 days: 2018-02-20

ID: Mix C1 (STD 40)

Dimension 1 2 3 4
Le ngth m 0,1000 0,1001 0,1000 0,1001
Width m 0,1000 0,1000 0,1000 0,0997
Height m 0,1000 0,1000 0,1001 0,1000
Cross-sectional area m? 0,0100 0,0100 0,0100 0,0100

Resistance Q 1 2 3 4

28 days 1895 1839 1863 1814

91 days 4052 4001 4013 3995
Resistivitet Om 1 2 3 4 Mean
28 days 189,5 184,1 186,1 181,0 185,2
91 days 405,2 400,5 400,9 398,7 401,3

ID: Mix C2 (STD 40)

Dimension 1 2 3 4
Length m 0,1000 | 0,2000 | 0,1000 | 0,1001
Width m 0,1000 | 0,1003 | 0,1001 | 0,1004
Height m 0,1001 | 0,1001 | 0,1000 | 0,1001
Cross-sectional aream® | 0,0100 | 0,0100 | 0,0100 | 0,0101

Resistance Q 1 2 3 4

28 days 1773 1731 1739 1808

91 days 3830 3910 3858 4020
Resistivitet Om 1 2 3 4 Mean
28 days 1771 173,4 174,1 181,5 176,5
91 days 382,6 391,8 386,2 403,6 391,0
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443 Spesifikk elektrisk motstand (resistivitet)

Testing Date:
28 days: 2017-12-11
91 days: 2018-02-12

ID: Mix D1 (ANL 15)

Dimension 1 2 3 4
Lengthm 0,1001 0,1000 0,1000 0,1001
Width m 0,1002 | 0,1002 | 0,1001 | 0,1007
Height m 0,001 | 0,001 | 0,000 | 0,1000
Cross-sectional aream®| 0,0100 | 0,0100 | 0,0100 | 0,0101

Resistance Q 1 2 3 4

28 days 1324 1269 1282 1259

91 days 2929 2853 2857 2899
Resistivitet Om 1 2 3 4 Mean
28 days 132,7 127,0 128,3 126,9 128,7
91 days 293,5 285,6 286,0 292,2 289,3

ID: Mix D2 (ANL 15)

Dimension ;! 2 3 4
Lengthm 0,1001 0,1000 0,1001 0,1001
Width m 0,1005 0,1003 0,1004 0,1005
Height m 0,1000 0,1001 0,1002 0,1002
Cross-sectional area m? 0,0101 0,0100 0,0101 0,0101

Resistance Q 1 2 3 4

28 days 1262 1286 1302 1182

91 days 2752 2833 2877 2636
Resistivitet Qm 1 2 3 4 Mean
28 days 127,0 128,9 130,6 118,7 126,3
91 days 276,9 283,9 288,6 264,7 278,5
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443 Spesifikk elektrisk motstand (resistivitet)

Testing Date:
28 days: 2017-12-15
91 days: 2018-02-16

ID: Mix E1 (CEMEX 45)

Dimension 1 2 3 4
Lengthm 0,1001 0,1000 0,1000 0,1001
Width m 0,1003 0,1002 0,1000 0,0999
Height m 0,1002 0,1001 0,1001 0,1000
Cross-sectional aream? 0,0100 0,0100 0,0100 0,0100

Resistance Q 1 2 3 4

28 days 2520 2547 2582 2637

91 days 3906 3860 3999 4266
Resistivitet Om 1 7 3 4 Mean
28 days 252,5 255,0 257,9 263,7 257,3
91 days 391,4 386,4 399,5 426,6 401,0

ID: Mix E2 (CEMEX 45)

Dimension 1 2 ) 4
Lengthm 0,1000 0,1000 0,1000 0,1001
Width m 0,1000 0,1003 0,1003 0,1001
Height m 0,1000 0,1001 0,1000 0,1000
Cross-sectional area m’ 0,0100 0,0100 0,0100 0,0100

Resistance Q 1 2 3 4

28 days 2533 2621 2548 2593

91 days 3937 4045 3936 4055

Resistivitet Om 18 2 3 4 Mean
28 days 253,3 262,6 255,6 259,8 257,8
91 days 393,7 405,3 394,8 406,3 400,0
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The general conditions pertaining to assignments accepted by Danish Technological
Institute shall apply in full to the technical testing and calibration at Danish Technological Institute and to the

completion of test reports and calibration certificates within the relevant
field.
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2. Introduction

Statens vegvesen retained based on an open tender process the Danish Technological Institute, Build-
ing and Construction to produce and deliver concrete elements for their field station in Austefjord
near the city of Bergen. This report contains information about the nine concrete elements in Part 2 of
the assignment that where produced in December 2018 and delivered at the field station on March
6th, 2019.

3. Materials and methods

3.1.  Constituent materials

Statens vegvesen supplied all the materials for the concrete as given in Table 2.1. The density and ab-
sorption of the aggregate were determined by DTl in Part 1of the assignment for use in final mix de-
signs.

3.2.  Mix designs

Statens vegvesen provided the original mix designs for the concrete. The amounts of superplasticizing
and air entraining admixture had to be fine-tuned by trial mixing to achieve the required consistence

(slump =190 + 30mm) and air content (4.5 + 1%) of the concrete.

The nominal mix designs of the three concretes are shown in Table 2.1.
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Table 2.1. Nominal mix designs of the three concrete types. Units are given in kg/m?3, except for air
content in vol% and w/c ratio in kg/kg

Mix ID
Constituent ANL 40 MIL@ AALB 20
F1 F2 F3 G1 G2 G3 H1 H2 H3
Norcem Anlegg FA 2723 | 2723 | 2723
Cemex Miljgcement 4223 4223 | 4223
Aalborg Rapid 338.7 | 338.7 3387
Silica dfeunr;?i,ezlkem 167 167 167 | 177 177 177 | 180 180 = 180
Fly ash, Emineral B4 1244 : 1244 | 1244 89.2 89.2 89.2
Free water 172.8 = 1728 | 1728 | 1785 @ 1785 | 1785 | 170.5 : 170.5 | 170.5
Ardal sand 0/8 888.4 « 8884 @ 8884 | 888.4 @ 888.4 @ 8884 | 888.4 8884 . 8884
Ardal stein 8/16 793,2 | 7932 7932 | 7932 | 793.2 7932 | 7932 | 793.2 793.2
Mapei Dynamon SX-23| 1.70 1.70 1.70 1.90 2.00 2.00 2.20 2.20 2.20
Mapeair 25 (1:9) 6,50 6,00 6,00 1.90 1.80 1.90 2.90 3.10 3.00
Density 2268 2268 2268 2301 2301 2301 2299 2299 2299
Air content 4,5% 4,5% 4,5% 4,5% 4,5% 4,5% 4,5% 4,5% 4,5%
w/c ratio 0.44 0.44 0.44 0.39 0.39 0.39 0.39 0.39 0.39
Casting date 041218 1 041218 1 041218 | 071218 1 071218 071218 | 111218 : 111218 111218

3.3.  Formwork, reinforcement, inserts, sensors and labelling

33.1. Formwork

The formwork was made from water resistant plywood. All concrete elements were cast in new form-
work, except for concrete elements H1 and H2 which were cast in formwork reused from casting of
concrete elements F1 and F2, respectively.

33.2. Reinforcement and inserts

The main reinforcement consisting of 12mm ribbed bars and the stirrups consisting of 8mm ribbed
bar was purchased from Celsa Armeringsstal AS, Mo in Rana, Norway in steel grade B500NC according
to NS 3576-3. Tying thread of @1.00mm annealed stainless steel quality 1.4301 from Arminox in Den-
mark was used to fixate the main bars to the stirrups. The lifting and mounting brackets were supplied
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by Arminox in stainless steel grade 1.4362 with a PRE-value of 26 and compliance with BSOONCR. The
cable pipe was stainless steel grade 1.4404.

The layout of the reinforcement and inserts for concrete elements without instrumentation are shown
in 3D perspective view in Figure 2.1.

Figure 2.1. 3D drawing of the non-instrumented concrete element including reinforcement and inserts.

The layout of the reinforcement and inserts in the concrete elements with instrumentation was altered
somewnhat to facilitate easy mounting of working electrodes and to protect all sensor cables by one
large cable pipe. Both stirrup No. 3 and stirrup No. 5 was changed to a set of two stirrups with an indi-
vidual distance of 135mm. The cable pipe was changed to a straight pipe with an inside M40 thread in
one end.

The layout of the reinforcement and inserts for concrete elements with instrumentation are shown in
3D perspective view in Figure 2.2.

Figure 2.2. 3D drawing of the instrumented concrete element including reinforcement, inserts and sen-
sors.
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3.3.3. Sensors
The sensors for the three concrete elements with instrumentation are:

Reference electrode

The reference electrodes delivered by Statens vegvesen are ERE-20 Reference Electrodes from FORCE
Technology. The ERE-20 potentials vs. SCE as specified by FORCE Technology was checked by labora-
tory measurements - see Annex 12.

Temperature sensor
The temperature sensors delivered by Statens vegvesen are Type T Thermocouples.

Working electrode

The working electrodes are made from 800mm long @10mm ribbed bars delivered by Celsa Arme-
ringsstal AS, Mo in Rana, Norway in steel grade BSOONC according to NS 3576-3. They have been
mounted with cable by DTl according to the procedure given in Annex 11. As agreed with Statens
vegvesen the length of the working electrodes is reduced to 800mm to give room for the cables and
the required cover depth. Both ends are coated with Renderoc ST 05 from Fosroc (substituting SBR
Febond as agreed with Statens vegvesen) and sealed by a heat shrinking plastic tube - see Figure 2.3.
The exposed length between the coated end are between 670mm and 690mm.

Figure 2-3. Photo of coated ends on working electrodes.

Mounting of sensors

In order to fulfill the requirements regarding position and insulation of the sensors they were
mounted on a skeleton of @12mm glass fibre reinforcement rods from Schock Bauteile GmbH - see
Figure 2-4. The sensors were mounted with the nominal positions shown in Figure 2-5.
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Figure 2-4. Photo of sensors mounted on glass fibre reinforcement attached to the stirrps. Left: Work-
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Figure 2-5. Drawing showing sensor positions in the instrumented concrete elements.

3.34. Spacers

Concrete spacers of the type “Round” (quality STQ3) from Haucon A/S was used.

3.3.5. Labelling

Labelling of the individual concrete element consisted of an imprint into the top surface of the con-
crete and of a 5mm stainless steel plate attached to the lifting bracket and cast into the top surface.
The labelling used is shown in Table 2.2.
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Table 2.2. Labelling of concrete types/elements.

Concrete type F G H
Imprint F1 F2 F3 G1 G2 G3 H1 H2 H3
ANL 40 MILJ@ AALB 20
Steel plate
04.12.2018 07.12.2018 11.12.2018
3.4. Batching

For the production of concrete elements and test specimens batches of 260 litres were produced us-
ing the following batching procedure:

1.

N o vk

]

Initial estimation of moisture in aggregate based on moisture determination of one sample of
each aggregate taken from silo (needs to be fairly accurate, i.e. within 1% of the actual content).
Calculation of amounts of constituent materials to be mixed.
Weighing of aggregate materials. The exact amount is ensured by adding or removing material
from the conveyor belt. In the process of dosing aggregate, three samples of 1 kg are taken of
each aggregate and the moisture content determined in microwave ovens. A battery of 12 ov-
ens are available for this task, see Figure 2.3. The moisture determination takes approximately
20 minutes.
The aggregate is transferred to the mixer (closed space where no evaporation takes place).
Weighing of cement, silica fume and fly ash into buckets by hand.
Weighing of admixtures into beakers by hand.
Calculation of water to be added based on the microwave oven moisture content measure-
ments.
Weighing of water into pre-tank.
Recalculation of amounts of constituent materials to be mixed. Verification that the amounts
already weighed fulfil requirements to dosing accuracy:

a. If yes - the mixing procedure is started and the concrete subsequently tested.

b. If no - the mixing procedure is started and the concrete is subsequently discarded.
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Figure 2.6. Microwave ovens used to determine the moisture content of aggregate fractions.

3.5. Mixing and testing of fresh concrete

For the production of concrete blocks and test specimens batches of 260 litres were produced in Dan-
ish Technological Institute’s 375/250 litre Haarup countercurrent mixer (Figure 2.7) using the following
mixing procedure:
1. The aggregate already in the mixer was mixed for 30 seconds.
Powder was added and mixing continues for 30 seconds.
Water was added over a period of 20-30 seconds while mixing.
Air entraining agent and superplasticizer was added.
Mixing was continued for 60 seconds after addition of superplasticizer.
The concrete was discharged to a 500 litre crane bucket.
The consistence was determined according to EN 12350-2.
The density and air content was determined according to EN 12350-6 and -7.
The temperature of the concrete was measured.

O 0 N oW
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Figure 2.7. Left: A view into the Haarup 375/250 litre concrete mixer. Right: The vibration during casting
of a concrete element is shown.

3.6. Casting

The concrete elements were cast in two layers of approximately equal height. Each layer was compacted
using a 40mm electrical poker inserted for every 30cm. The vibration time at each insertion point was 6
seconds (Figure 2.7). At the end of the concrete element where the cables leave the concrete through a
stainless steel pipe vibration was performed using a 25mm electrical poker for the non-instrumented
concrete elements and for the instrumented concrete elements compaction had to be carefully per-
formed with a steel rod to avoid damage on the large amount of cables. The top surface of the concrete
was finished by hand trowelling.

For each batch of concrete 10 nos. of 100mm cubes were cast, and for each concrete type a total of 6
nos. 8100x200mm cylinders and one 150mm cube were cast from the batch used for the instrumented
concrete element. The casting of test specimens was performed according to EN 12350-1.

3.7. Curing

The finished top surface was immediately covered with plastic sheeting. The concrete was left to harden
for 48-72 hours. Subsequently, the formwork was stripped and the concrete element checked for cor-
rect dimensions, cover to reinforcement and surface appearance. If the concrete element was approved
it was wrapped in wet burlap and plastic sheeting and left to cure inside in the DTl concrete laboratory
where the temperature was between 16.4°C and 21.2°C with an average of 19.6°C (Figure 2.8).
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The 100mm cubes and 2100mm cylinders were demoulded after 48-72 hours and stored immersed in
water at 20°C. The 150mm cubes were demoulded after 48-72 hours wrapped in wet burlap, covered
with plastic sheeting, and stored next to the concrete elements.

Air temperature [°C]

24
23
22
21
20
19
18
17
16
15

14
01-12-2018 21-12-2018 10-01-2019 30-01-2019 19-02-2019 11-03-2019

Figure 2.8. Temperature in the room were the concrete elements were stored until transport to the
Austefjord field station.

3.8. Hardened concrete

The compressive strength of the concrete from each batch was determined according to EN 12390-3
on three 100mm cubes at ages of 28 and 91 days.

The resistivity of the concrete from each batch was determined according to “Statens vegvesen R210

Laboratorieundersgkelser, 443 Spesifikk elektrisk motstand” on four 100mm cubes at ages of 28 and
91 days.
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3.9. Protection of cables in instrumented elements

The external cables from the sensors in the instrumented elements are protected by a watertight and
UV resistant @40mm hose from HellermannTyton. The hose is a PVC covered spiral corrugated stainless
steel hose. The protective hose is mounted to the inside M40 thread on the stainless steel cable pipe
by the HellermannTyton fitting shown in Figure 2.9. A similar fitting is used to connect the other end of
the hose to the cupboard with connectors to the data logging system.

Figure 2.8. Fitting for protective hose.
Left end: Connection to protective hose. Right end: Connection to cable pipe.

4. Results

The results of the measurements performed to document the formwork, fresh and hardened concrete
and concrete element are presented in this chapter.

4. Formwork
The dimensions of the formwork, the cover to reinforcement and the electrical contact between the
different reinforcement were documented prior to the casting of each concrete element. Calibrated

equipment was used for the documentation. Photographic documentation of the formwork is found in
Annex 1.

41.1. Dimensions
Using a calibrated measuring tape (QA) the dimensions of the formwork was documented. The target

dimensions and tolerances set are shown in Table 3.1. The measurements on the formwork used for
the nine concrete elements all fell within the tolerances.
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In addition, the position of lifting bracket was checked, i.e. distance from top surface to top of the bracket
and the offset of top point of the bracket “hook” to the “back side of the concrete element, to make sure
that the concrete element would fit into the slots at the Austefjord field station.

The laboratory sheets with the documentation of each individual concrete element is found in Annex 2.

Table 3.1. Tolerances on dimensions of formwork.

Property Dimension | Tolerance

(mm) (mm)
Length |2700 +5
Height |390 +5
Width | 190 +5
4.1.2.

Reinforcement and working electrode location

The location of the reinforcement inside the formwork was documented based on the drawing shown
in Figure 3.1. The nominal cover was 40+5mm and 50+5mm for the stirrups and longitudinal reinforce-
ment, respectively. The results for the individual formwork can be found in Annex 2. A summary of the
results is found in Table 3.2. As can be seen one concrete element (H1) had reinforcement location
outside tolerances. However, the nonconforming measurement showed slightly larger cover than re-
quired. This single recording of larger cover than nominal cover plus tolerance for element H1 was ac-

cepted.
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Figure 3.1. Drawing defining points on the inside of the formwork and on the outside of the reinforce-
ment used to document the cover to reinforcement prior to casting of the concrete elements. Two extra
stirrups are added to the instrumented concrete elements as shown in Figure 2.5. Therefore, the stir-
rups in the instrumented elements are numbered B1 to B9 shown from left to right in Figure 2.5.

Table 3.2. Summary of the documentation of reinforcement location.

Concrete Cover Cover to main Cover to main
element to stirrups | rebars, large faces | rebars, short faces

F1 OK OK OK

F2 OK OK OK

F3 OK OK OK

G1 OK OK OK

G2 OK OK OK

G3 OK OK OK

H1 OK OK 58

H2 OK OK OK
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H3 OK OK OK
The location of the working electrodes inside the formwork for the instrumented concrete elements was
documented based on the drawing shown in Figure 2.5. The nominal cover is 16+2mm, 25+2mm and
50+2mm for the three different cover levels, respectively. The achieved cover of the working electrodes
with nominal cover 5042mm is often 52mm due to interference from the stirrups. The results for the
individual formwork can be found in Annex 2. A summary of the results is found in Table 3.3. As can be
seen all instrumented concrete elements have working electrode locations within the tolerances.

Table 3.3. Summary of the documentation of working electrode location in the instrumented concrete
elements.

Cover to working electrodes (mm)
Concrete
element Facg A Face A Facg B Face B

min max min max
F3-16mm OK OK OK OK
F3-25mm OK OK OK OK
F3-50mm OK OK OK OK
G3 - 16mm OK OK OK OK
G3-25mm OK OK OK OK
G3 - 50mm OK OK OK OK
H3 -16mm OK OK OK OK
H3 - 25mm OK OK OK OK
H3 - 50mm OK OK OK OK

41.3. Rebar contact

The electrical continuity within the reinforcement cage and between the cage and the two attached
cables was determined by measuring the electrical resistance between rebars and between cables and
rebars. For all nine formworks, the resistance was recorded to be max. 0.3Q, i.e. below the required
maximum of 0.5Q. Recorded resistances are shown in more detail in Annex 2.

The fixation points between reinforcement cage and cables were sealed with epoxy. An example is
shown on the photo in Figure 3.2.
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Figure 3.2. Fixation points between reinforcement cage and cables were sealed with epoxy.

4.2, Constituent materials

DTI determined the density and absorption of the Ardal aggregate batches supplied for the project in
Part 1 of the assigment. The test reports are found in Annex 3.

4.3. Mix design

Batch reports are found in Annex 4. All constituent materials were batched with a recorded mass within
0.8% of the target amount. The obtained w/c ratios deviate by no more than 0.001 from the target value
(Table 3.4).

44, Fresh concrete properties

The obtained fresh concrete properties are shown in Table 3.4. As can been seen from the table the

measured consistence is within the target range of 190+30mm and likewise the air content is within the
target range of 4.5+1%. Test reports are found in Annex 5.
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Table 3.4. Fresh concrete properties of the ten concrete batches produced.

. ‘ Slump | Air Content | Density | Temperature
Mix 1D D /c-

IX ate w/c-ratio (mm) (%) (kg/m3) 0
F1 | 04-12-2018| 0.441 210 5.3 2270 -
F2 | 04-12-2018| 0.441 210 4.9 2270 20.7
F3 | 04-12-2018 | 0.440 200 48 2280 20.1
G1 ]07-12-2018 | 0.389 200 5.0 2320 20.7
G2 |07-12-2018| 0.389 210 4.4 2330 21.4
G3 |07-12-2018| 0.390 210 47 2320 21.9
H1 |[11-12-2018| 0.391 220 43 2330 20.9
H2 |11-12-2018 | 0.389 220 48 2320 21.2
H3 | 11-12-2018 | 0.390 210 45 2330 21.1

4.5. Hardened concrete properties

3.5.1. Concrete element dimensions

Laboratory sheets with the recorded dimensions and straightness of the concrete elements are found
in Annex 6 and summarized in Table 3.5. All concrete elements were within dimensional tolerances of
£5mm.

Table 3.5. Concrete elements’ dimensions and straightness. Tolerance +5mm.

Concrete Length Width Height | Straightness

element (mm) (mm) (mm) (mm)
F1 2699-2701 | 190-192 391-392 -2.8-09
F2 2700-2701 | 190-191 390-391 -2.4-0.6
F3 2699-2702 | 189-190 | 390-393 -3.5-2.8
G1 2698-2700 | 189-191 391-392 -2.1-1.0
G2 2698-2701 | 189-191 390-394 -1.7-09
G3 2699-2700 | 189-190 | 389-391 -2.3-0.5
H1 2700-2704 | 189-191 390-392 -2.7-1.0
H2 2700-2705 | 189-192 | 388-390 -2.2-1.6
H3 2698-2701 | 190-191 390-391 -2.5-0.5
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3.5.2. Concrete element surface appearance

The size of bug holes on the formed faces of the concrete elements were recorded. The results are
found in Annex 7 and summarized in Table 3.6. Eight bug holes were larger than 10mm in both direc-
tions (Three in G1, two in G2, two in H2, and one in H3). The largest bug hole recorded was 330mm? and
found in element H2.

Table 3.6. Bug holes in the formed faces of the concrete elements. “>10mm” refers to holes with smallest
dimension larger than 10mm. “5-10mm" refers to holes with smallest dimension between 5-10mm.

Bug holes (nos.)
Beam ID Face A Face B Bottom face

>10mm 5-10mm | >10mm 5-10mm | >10mm 5-10mm
F1 0 3 0 3 0 0
F2 0 2 0 1 0 0
F3 0 5 0 5 0 0
G 3 13 0 8 0 1
G2 2 5 0 6 0 0
G3 0 1 0 6 0 1
H1 0 5 0 2 0 1
H2 1 9 1 15 0 0
H3 0 21 1 13 0 0

The minor bug holes in the instrumented elements F3 and G3 are judged to be without any significant
influence on chloride penetration and subsequent corrosion initiation on the working electrodes. The
more pronounced bug holes in the instrumented element H3 might influence corrosion initiation on
the outmost working electrodes. To avoid this all bug holes with depth larger than 2mm and distance
within 20mm from the centreline projection on the concrete surface of the outmost working electrode
was sealed with epoxy. The sealing was performed with a two-component epoxy mixed 1:1.65 (w/w) of
Conpox EH1021 (hardener) and Conpox EB1010 (resin) from Condor Kemi A/S. The identification of bug
holes to be sealed in element H3 is presented in Annex 7.

3.53. Concrete cover to reinforcement and working electrodes

The cover to reinforcement of the concrete elements was determined using a covermeter. The results
of the measurements are found in detail in Annex 8 and summarized in Table 3.7. The cover is found to
be larger than the minimum cover of 35mm to stirrups and 45mm to main reinforcement. However,
two recordings show slightly (Tmm) larger values than “maximum” cover (45 and 55mm respectively).
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Table 3.7. Cover to reinforcement recorded for the concrete elements.

Cover to reinforcement (mm)
Concrete
clement Stirrup Stirrup Longitgdinal Longitudinal
min max min max
F1 38 43 48 55
F2 36 42 49 53
F3 35 41 48 53
G 37 43 49 55
G2 39 45 50 55
G3 36 40 46 54
H1 39 44 49 56
H2 37 43 48 56
H3 36 41 47 54

The cover to working electrodes of the instrumented concrete elements was determined using a cover-
meter. The results of the measurements are found in detail in Annex 8 and summarized in Table 3.8.
Three recordings show slightly deviating values (1mm) from the designed minimum and maximum
cover. However, this small deviation is within the accuracy of the covermeter measurements.

Table 3.8. Cover to working electrodes recorded for the instrumented concrete elements.

Cover to working electrodes (mm)
Concrete
element Facg A Face A Facg B Face B

min max min max
F3-16mm 17 18 17 19
F3-25mm 24 26 25 26
F3-50mm 49 51 49 50
G3-16mm 17 18 17 18
G3-25mm 24 27 23 26
G3 - 50mm 49 51 49 52
H3 - 16mm 15 16 15 16
H3 - 25mm 25 26 24 26
H3 - 50mm 52 53 52 53
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3.54. Compressive strength

The compressive strength of the nine concrete batches was determined after 28 and 91 days. Test re-
ports are found in Annex 9. The average strength of three test specimens (100mm cubes) are presented
graphically in Figure 3.3.
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Concrete batch ID

Compressive Strength (MPa)
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Figure 3.3. Compressive strength of the nine concrete batches used for the concrete elements as de-
termined according to EN 12390-3. Each column represents the average of 3 nos. of 100mm cubes.

3.5.5. Resistivity
The resistivity of the nine concrete batches was determined after 28 and 91 days. Test reports are found

in Annex 10. The average resistivity of four test specimens (100mm cubes) are presented graphically in
Figure 3.4.
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Figure 3.4. Resistivity of concrete types as determined according to SV R210 443 “spesifikk elektrisk mot-
stand” on 100mm cubes.

4.6. Sensor details of the instrumented concrete elements
A summary of information about the sensors in the instrumented concrete elements is presented in
Tables 3.9, 3.10, and 3.11. The tables present information about labelling, exposure zone, position,

cover, reference electrode calibration from FORCE Technology (Annex 12), and exposed lengths of work-
ing electrodes.
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Table 3.9. Details for instrumented concrete element F3

Instrumented element F3

Item ID Zone | Distance to | Distance to | Cover | Remarks

top [mm] side [mm] | [mm]
WE No. 1 -face A F16_LA | ATM 475+400 12045 16 Exposed length: 680
WE No. 2 - face A F16_ T A | SPL 1350+400 12045 15 Exposed length: 690
WE No. 3 -face A F 16_N_A | SUB | 2225+400 12045 15 Exposed length: 680
WE No. 4 - face A F25 LA | ATM 475+400 20045 25 Exposed length: 670
WE No. 5 -face A F25TA | SPL 1350+400 20045 25 Exposed length: 680
WE No. 6 - face A F 25 N_A | SUB | 2225+400 20045 25 Exposed length: 680
WE No. 7 - face A F 50 LA | ATM 475+400 28045 52 Exposed length: 680
WE No. 8 - face A F_50_T_A | SPL | 13504400 28045 52 Exposed length: 680
WE No. 9 - face A F 50_N_A | SUB | 2225+400 28045 52 Exposed length: 680
WE No. 10 - face B F 16_L. B | ATM 475+400 12045 16 Exposed length: 680
WE No. 11 - face B F16_T_B | SPL 1350+400 12045 16 Exposed length: 680
WE No. 12 - face B F_ 16_N_B | SUB | 22254400 12045 15 Exposed length: 680
WE No. 13 -face B F25 LB | ATM 475+400 20045 25 Exposed length: 670
WE No. 14 - face B F 25T B | SPL | 1350+400 2005 26 Exposed length: 670
WE No. 15 - face B F_ 25 N_B | SUB | 2225+400 2005 25 Exposed length: 680
WE No. 16 - face B F50 LB | ATM 475+400 28045 52 Exposed length: 680
WE No. 17 - face B F_50_T_B | SPL | 1350+400 28015 51 Exposed length: 690
WE No. 18 - face B F_50_N_B | SUB | 2225+400 28015 51 Exposed length: 680
Rebar contact - face A | F_MIN_A - 75 335 55
Rebar contact-face B | F_MIN_B - 75 335 55
ERE 20 - R39656 F_RE_L | ATM 460 195 95 195 mV vs. SCE
ERE 20 - R39654 F_RE_T SPL 1335 195 95 191 mV vs. SCE
ERE 20 - R39655 F_RE_N SUB 2210 195 95 195 mV vs. SCE
Temp. sensor No. 1 FTL ATM 475 195 95
Temp. sensor No. 2 FTT SPL 1350 195 95
Temp. sensor No. 3 FTN SUB 2225 195 95

Page 22 | Austefjorden_Part 2_final.docx

DANISH TECHNOLOGICAL INSTITUTE




Table 3.10. Details for instrumented concrete element G3

Instrumented element G3
Item ID Zone | Distance to | Distance to | Cover | Remarks

top [mm] side [mm] | [mm]
WE No. 1 -face A G_16_L_A | ATM 475+400 120+5 15 Exposed length: 680
WE No. 2 - face A G_16_T_A | SPL 1350+400 120+5 16 Exposed length: 680
WE No. 3 -face A G_16_N_A | SUB | 2225+400 120+5 15 Exposed length: 670
WE No. 4 - face A G 25 LA | ATM 475+400 20045 25 Exposed length: 680
WE No. 5 -face A G 25T A | SPL 1350+400 20045 25 Exposed length: 680
WE No. 6 - face A G_25_ N_A | SUB | 2225+400 20045 25 Exposed length: 670
WE No. 7 - face A G_50_L_.A | ATM 475+400 28045 52 Exposed length: 680
WE No. 8 - face A G_50_T_ A | SPL 1350+400 28045 52 Exposed length: 670
WE No. 9 - face A G_50_N_A | SUB | 2225+400 28045 51 Exposed length: 680
WE No. 10 - face B G_16_L_B | ATM 475+400 12045 16 Exposed length: 690
WE No. 11 - face B G_16_T_B | SPL 1350+400 12045 15 Exposed length: 680
WE No. 12 - face B G_16_N_B | SUB | 2225+400 12045 15 Exposed length: 680
WE No. 13 -face B G 25 L B | ATM 475+400 20045 25 Exposed length: 670
WE No. 14 - face B G_25_T_B | SPL | 1350+400 2005 25 Exposed length: 680
WE No. 15 - face B G_25_N_B | SUB | 2225%400 2005 25 Exposed length: 670
WE No. 16 - face B G_50_L_B | ATM 475+400 28045 50 Exposed length: 680
WE No. 17 - face B G_50_T_B | SPL | 1350+400 2805 52 Exposed length: 670
WE No. 18 - face B G_50_N_B | SUB | 2225%400 2805 51 Exposed length: 680
Rebar contact - face A | G_MIN_A - 75 335 55
Rebar contact - face B | G_MIN_B - 75 335 55
ERE 20 - R39650 G_RE_L | ATM 460 195 95 187 mV vs. SCE
ERE 20 - R39648 G_RE_T SPL 1335 195 95 194 mV vs. SCE
ERE 20 - R39652 G_RE_N SUB 2210 195 95 187 mV vs. SCE
Temp. sensor No. 1 GTL ATM 475 195 95
Temp. sensor No. 2 GTT SPL 1350 195 95
Temp. sensor No. 3 G_T_N SUB 2225 195 95
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Table 3.11. Details for instrumented concrete element H3

Instrumented element H3
Item ID Zone | Distance to | Distance to | Cover | Remarks

top [mm] side [mm] | [mm]
WE No. 1 -face A H_16_L A | ATM 475+400 12045 16 Exposed length: 680
WE No. 2 - face A H_16_T_A | SPL 1350+400 12045 16 Exposed length: 670
WE No. 3 -face A H_16_N_A | SUB | 22254400 12045 15 Exposed length: 680
WE No. 4 - face A H 25 LA | ATM 475+400 20045 25 Exposed length: 670
WE No. 5 -face A H 25T A | SPL 1350+400 20045 25 Exposed length: 670
WE No. 6 - face A H_25 N_A | SUB | 22254400 20045 25 Exposed length: 680
WE No. 7 - face A H_50_L A | ATM 475+400 28045 52 Exposed length: 690
WE No. 8 - face A H_50_T_A | SPL | 13504400 28045 52 Exposed length: 670
WE No. 9 - face A H_50_N_A | SUB | 2225+400 28045 52 Exposed length: 680
WE No. 10 - face B H_16_L B | ATM 4751400 12045 16 Exposed length: 670
WE No. 11 - face B H_16_T_B | SPL 1350+400 12045 15 Exposed length: 680
WE No. 12 - face B H_16_N_B | SUB | 2225+400 12045 16 Exposed length: 670
WE No. 13 -face B H_25 L B | ATM 475+400 20045 26 Exposed length: 670
WE No. 14 - face B H_ 25T B | SPL | 1350+400 2005 26 Exposed length: 690
WE No. 15 - face B H_25_N_B | SUB | 2225+400 2005 24 Exposed length: 680
WE No. 16 - face B H_50_ L B | ATM 475+400 28045 52 Exposed length: 670
WE No. 17 - face B H_50_T_B | SPL | 13501400 28015 52 Exposed length: 680
WE No. 18 - face B H_50_N_B | SUB | 2225+400 28015 52 Exposed length: 670
Rebar contact - face A | H_MIN_A - 75 335 55
Rebar contact-face B | H_MIN_B - 75 335 55
ERE 20 - R39642 H_RE_L | ATM 460 195 95 194 mV vs. SCE
ERE 20 - R39647 H_RE_T SPL 1335 195 95 187 mV vs. SCE
ERE 20 - R39651 H_RE_N SUB 2210 195 95 197 mV vs. SCE
Temp. sensor No. 1 HTL ATM 475 195 95
Temp. sensor No. 2 HTT SPL 1350 195 95
Temp. sensor No. 3 H_T_N SUB 2225 195 95
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5. Annexes
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5.1. Annex 1
Formwork photographic documentation

Concrete element F1

Page 26 | Austefjorden_Part 2_final.docx DANISH TECHNOLOGICAL INSTITUTE



Concrete element F2
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Concrete element F3
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Concrete element F3 - continued
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Concrete element F3 - just before casting

',
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Concrete element G1
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Concrete element G2
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Concrete element G3
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Concrete element G3 - continued
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Concrete element G3 - just before casting
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Concrete element H1
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Concrete element H2
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Concrete element H3

Page 38 | Austefjorden_Part 2_final.docx DANISH TECHNOLOGICAL INSTITUTE



Concrete element H3 - continued
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Concrete element H3 - just before casting
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5.2. Annex 2
Formwork, reinforcement, inserts and working electrodes

Laboratory sheets with measurements of dimensions of formwork, electrical continuity of reinforce-
ment, and positions of reinforcement, inserts and working electrodes are presented on the following 33

pages.
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Formwork dimensions verification

Beam ID: |— — 1 AML Ll@
.@;{;’-&iﬂ‘)@‘:’

Dimensions, cross section:

Beam length: (2700 £ 3 mm.)

1A-3A | 7A-9A 1B-3B 7B- 9B

2699 1619 2619|2629

Beam width: (190 + 3 mm.)

1A-7A | 2A-8A | 3A-9A ; 1B-7B | 2B-8B | 3B-9B

190 190 |©Go,/ 120 [18C [190.)

Beam-hight: (390 £ 3 mm.)

1A-1B 2A-2B 3A-3B 7A -7B 8A - 8B 9A - 9B

[0 \val 290 391199

Equipment used: QO) t}q ,8 6? Photo documentation taken:
Date: E ((Z - (g

Measurement performed by: I/lu 4/4/‘( M



Cover verification (form)
. ; L,]
Beam ID: T; - \ «A N L D

nai
i

FYI Be 8} o 4 4 ¥ i

Cover to reinforcement:

Cover to longitudinal reinforcement: (50 £ 5 mm.)

M1 M2 M3
W ww | St i x-1y | S i x1y | HE
22y |S) %2 |S7O -2y |49
X il ] X X o

- 3%3Y | §7§ - 3x-3Y S“() 5 3x3y | S~
x4y 1§27 ax-ay |12 x4y |§72
- 5X-5Y | $T " 5%5Y | SO - 5x-5Y |0
6x-6v | S ox-6Y | S ex-6Y | SY

TXTY |8 TX: 2 i

H4 :./ Ha ol S:{ H4 x7y |SY

8x-8Y |<Ti 8x-8y | 52 8x-8y |S$72.

Cover to stirrups: (40 £ 5 mm.)

M1 M2 M3

1257 | Yo 1252 | g 1zsz | Gp

26z | Yp 26 | {0 26z | Yp

3272 | 4T 3272 | 473 3272 | 4Y

4282 |&// az-87 | 4 | az8z | Lfp
Distance between stirrups: (415 mm.) Cover between stirrup and formwork: (105 mm)

B1-B2 | B2B3 | B3-B4 | B4-B5 | B5-B6 | B6-B7 B1 B1 B7 B7
HiFlHis 198 16 {918 19/6 A1z | A3z | Bz | B3Z

/07 [ 980 [ [v9 [703

Cover from longitudinal reinforcement to formwork: (50 £ 5 mm.)

A B
ip1c [ &Y -1c | §9
20-2¢ |7 2p-2¢ |50
3p-3¢ | H9 303c [5O
ap4c | < ap-ac |52

Distance from formwork to mounting bracket : 880 mm.

uw [B8o |/ E»W
Equipment used: (I:‘(A [307%{7% ‘ Q/(\ 7‘?7‘(\4 I@A \S?g ‘ﬁ

Date: '$((2 -~ ("5

Measurement performed by: Photo documentation taken:

ﬂ’ Ycﬂ%\ vy




Reinforcement contact verification

= \Y, i_,}
Beam ID: P-‘ 1 Ai\'L O
Ml bt
Al BI B2 g1 o
10} i ol :
- - — . Ve et
; L]
o “n
.;',l: : 7:“; | g A Y
i : ‘
Cable to cable: (<0,5 Ohm)
Cable 1 - Cable 2: \ /
Cable to longitudinal reinforcement: (<0,5 Ohm)
Cable1-1C Cable1-2C Cable 1-3C
Cable to stirrup: (<0,5 Ohm)
Cable1-1B Cable1-2B Cable1-3B Cable1-4B
O3 O L S 7
Cable1-5B Cable 1-6B Cable1-7B
(@I S 3
7 1 T~ "¢

Equipment used: QA 77\;/7‘

Date: Q\O!g\ ”

Measurement

30

orm%by =

AAAAAA /

Cable1-4C

C




Formwork dimensions verification

Beam ID: e 2L A/\')LL—( O

Dimensions, cross section:

Beam length: (2700 £ 3 mm.)

1A-3A 7A-9A
2tve |2699
Beam width: (190 + 3 mm.)
1A-7A | 2A-8A | 3A-9A
(90 190 U[90
Beam hight: (390 £ 3 mm.)
1A-1B 2A-2B 3A-3B
Yae |90 |91

L

1B-3B 7B- 9B
2t (2699

1B-7B 2B -8B 3B-9B
190 |90 |90

7A -7B 8A - 8B 9A - 9B
196+ 192 || 190

Equipment used: QA» l %q gbq
Date: 2/ (2»@

Measurement performed by:

v

Photo documentation taken:

KA 29267



Cover verification (form)

?ear.nID: F:\ 9\ _/AVN L L—‘ @

yey|
| B PO ' s
|
Cover to reinforcement:
Cover to longitudinal reinforcement: (50 £ 5 mm.)
M1 M2 M3
e x1y | 32 . x1 | Sp 1 w1y | SO
x2 |46 x2 | S x| @
i 3x3y | <f § i 3x3y | §7) i 3%-3y |50
ax-ay | S} x4y | S) axay |SC
i sxsy | S/ - sxs5y (SO 5 x5 | SO
P e —
ex-6Y |72 ox-6Y | S ex-6Y | S3
- xw | S - B EYd - w7y | 592
8x-8y | $TO 8x-8y |57 8x-8y | S°R
Cover to stirrups: (40 £ 5 mm.)
M1 M2 M3
1252 | A 1252 | 37 1252 | 24
262 | 4ff 26z | Yo 262 | Yo
32712 | 47, 327z | 39 sz71z | Y
az8z | 29 az-8z | 4o 4z-87 |29
Distance between stirrups: (415 mm.) Cover between stirrup and formwork: (105 mm)
B1-B2 | B2-B3 | B3-B4 | B4-BS | B5-B6 | B6-B7 B1 B1 B7 B7
dis- 1quS [au® 190 49 |Y's A-1z | A-3z | B-1Z | B-3Z
ol /o3 [[eof iel

Cover from longitudinal reinforcement to formwork: (50 £ 5 mm.)

A B
ip-1¢ | /4 i-1¢ | 4§
0-2¢ |§ O 20-2¢ | 44
3D3¢ |S O 3p-3¢ | 43
ap-ac [ S apac | 44

Distance from formwork to mounting brack?@’mm.)
/7

[ae 1390/ 53H
Equipment used: &/\ﬂ‘; 18' ci ] AA “’/SC'\ & Gﬁ

e A

Measurement performed by: Photo documentation taken:

I\\/W\N\ s




Reinforcement contact verification

wne [~ 3 ANL HO

Cable to cable: (<0,5 Ohm)
Cable 1 - Cable 2: p
&3 1)/
!
Cable to longitudinal reinforcement: (<0,5 Ohm)
Cable1-1C Cable1-2C Cable1-3C Cable 1-4C
O, | O, | d O, &
[] [ 7 7
Cable to stirrup: (<0,5 Ohm)
Cable1-1B Cable1-2B Cable1-3B Cable 1-4B
0,3 O] O X 0.3
Cable 1-5B Cable 1 6B Cable1-7B y
0.2 Q.1 74l

cquipment used: (X 4 ;777 /7
oue: 101K —1/—%0

Measurement perform




Formwork dimensions verification

BeamID F 3 ANL L"O

Dimensions, cross section:

Beam length: (2700 £ 3 mm.)
1A-3A | 7A-9A 1B - 3B 7B- 9B

SFeo | TFeo oo | Ao

Beam width: (190 £ 3 mm.)

1A-7A 2A - 8A 3A-9A 1B-7B 2B -8B 3B-9B
‘1o 190 1190 19¢ 190|190
Beam hight: (390 + 3 mm.)

1A -1B 2A-2B 3A-3B 7A -7B 8A - 8B 9A-9B
5961 599 X0 390|2%%|3290

Equipment used: QA \ g O’% b ('7 Photo documentation taken:
ome: Q0 19— 1|- 2.8

Measurement performed by:



Cover verification (form)

Beam ID: ¥

Cover to reinforcement:

b

-3 ANLHO

Cover to longitudinal reinforcement: (50 £ 5 mm.)

Cover from longitudinal reinforcement to formwork: (50 £ 5 mm.)

A B
10-1c | &/ e | §
w2 | 5T 20-2¢ | §)
3b3Cc | 45 3ap3C | 5.5
apac | HF ap4c | 5

M1 M2 M3
[ = o - 7
s X | 5O H1 Xy | 56 H1 1y | 5 ;2
x2y | YY %2 | Y %2 | HFE
3y | 5] Y | A -
- 3x3v | 5| i 3X-3Y ?f{ - 3x-3y | &
@y | Heo ax-ay | L x4y | 5o
sxsy | X9 sxsv | S sxsy | S
H3 — H3 — H3 ~7
6x-6Y | 52 6X-6Y | =4 6X-6Y | S5
w55 wxn | 54 nry | 57
H4 == H4 g H4 =7
gx8y |5 ) ax8y | 5 ] 8x-8Y | 5 a
Cover to stirrups: (40 £ 5 mm.)
M1 M2 M3
1zsz | B9 1252 | 39 125z | By
2262 | £/ 26z | Hes 2262 t—/c,,
3272 | &8k 21z | S zn | 9%
az-8z | A9 az8z | 4/ 4282 | e
Distance between stirrups: (415 mm.) . Cover between stirrup and formwork: (105 mm)
B1-B2 | B2-B3 | B3-B4 | B4-B5 | B5-B6 | B6-B7 B1 B1 B7 B7
T 1268 [i7Z |50 [3F0 Ve A-1Z | A3z | Bz | B3z
' /[/o

Distance from formwork to mounting bracket : 880 mm.)

[ [9Fe]

Equipment used: Q 'A / j 7((‘; é C}

Date: QO/ZZ‘//* ,9\8

Measurement performed b

Y

LA—7272 KB4

QAFZLIC

Photo documentation taken:




Cover verification (form)

e -, .
Beam ID: i \')2 /41. f\\! L

Cover to working electrodes

Cover to Working Electrodes in face A:

M1 (Atmospheric)

B6_LA | 1817 | /&
16£2mm | 2A-2T / b

50A | sy | 9S
2582mm | 2827 | &4 Lo

50LA | 1cat | A7
S0£2mm | 2cor | 59

Cover to Working Electrodes in face B:

M1 (Atmospheric)

618 | s | /Z

162 mm | 2x-2§ / é

258 | 1v1s | S
252 mm | 2v-2§ Ql g

50_L B 12-1S &

r“/
i

. %

502 mm | 2725

Position of working electrodes

Distance from formwork in face A

M1 (Atmospheric)

16_LA | 1K1U [DF
271 mm 2K-2U ’l] 17
25LA | 1w |7932
195mm | 212U |/ 2 ';
s0_LA | v [/ 9/

119mm | am-2u |/ 2/

Distance from formwork in face B
M1 (Atmospheric)
1618 | ik [ 9FD
271mm | 2k-2u | D ES
518 | 1w | /9T
wsmm | 220 [ 19S5
sotB8 | v [/ R

119mm | 2M-2U // A

M2 (Splash) M3 (Immersed)
16TA | 3837 | /L& 16 NA | sast | 4
16£2mm | apar | ) S5 16x2mm | 6A6T | / S
57 A | 383 [QL 5 NA | sgsT | LS
25£2mm | 447 | 9 S 25£2mm | 6B-6T | L S
50T A | 3c3T | 5 S50NA | scsT [52
P9x2mm | acat | 5 Q 50x2mm | 6C-6T | 5
M2 (Splash) M3 (Immersed)
16 T8 | 3x35 | /& 16N8 | sxss | /£
16£2mm | axas |/ 2 16£22mm | 6x-65 | /5
2578 | 3vas | b 25 N8 | svss | I/
2582 mm | av-4s | AL é 25x2mm | 6Y-6S S
5078 | 3235 | &/ S50NB | 5255 |5/
sex2mm | 4z4s |53 sex2mm | 6265 | S/
M2 (Splash) M3 (Immersed)
16T A | 3k3u | D28 16 N_A | sksu | DAY
271 mm | 4k-4U 17 9 271mm | gK-6U ;)\7 2
25T A | 33y A Q] 25 N_A | 5150 | Renes
195mm | 44U | o)) 195mm | 6L-6U ’9\0‘5
SOTA | 3m3U | /33 SON_A | sm-su | /5 A
119mm | am-au [ /Y 119mm | em6U | /53
M2 (Splash) M3 (Immersed)
1678 | 3k3u | A 2YX 16.NB | sksu |2 2F
271mm | 44U | D 23 271mm | 6k6U | DT D
2578 | 313U | Qoo sN8 | susu | /99
95mm | a4y |/98 195mm | 6L-6U | A2
5018 | 3m3u [/ Y SON_B | 5M-5U |/ 2 oL
19mm | am-au |/ L5 119mm | em-6U |/ oL é=

Equipment used: QA l (;) Q.{LD/ | Q/Af /5.—;8’/'7/%/.5'7'7/ 5

Date: D\CiS/""’ l!\ D\?

Photo documentation taken:



Reinforcement contact verification

Beam ID: _l:‘:]\ ANL-L'lO

AL ks W3
i .
al kv B &: £ £ a3 T
! 1
‘e".,& ’e;,;

RS
s
Cable to cable: (<0,5 Ohm)
Cable 1 - Cable 2:
Y
0,7 U
Cable to longitudinal reinforcement: (<0,5 Ohm)
Cable1-1C Cable1-2C Cable1-3C Cable1-4C

Cable to stirrup: (<0,5 Ohm)

- Cable1-1B Cable1-2B Cable1-3B Cable1-4B
8,0 0,0 C.0
(&Y
Cable1-5B Cable 1-6B Cable1-7B
0.0 U 90

Equipment used: C;’ /“I! '7‘7 :2/ 7
T / i

Date: 2 O/ Zg/_// - 7’2 %‘{

Measurement performed by:




Working electrodes contact verification

-5 ANLHO

-
=

Beam ID: i

SR,
WaTicmL e
_ z - .
Cable to WE: (<0,5 Ohm) W//?« (V | 5/4) W Exf. Lengi K
! ‘ (cm)
-—/—
e/ Cover / ;
'\V//@ Leinl Exposure zone Face A Face B _ //9 C
7 = Atmospheric 16 A | O Bx_16_L_B o & 3 X
=~ o~ - >
2| 3 16  |Splash x16.TA | O3 x16.TB [ 3 Q o34 &
3 5 Submerged x_16.NA | &'9 x 16.NB | 68 &8
[ - 4 P —
7 @ Atmospheric X_25_L_A (),fb x25.LB | O | & F Z,zl—
21 2 25 |splash %25 T A | € ] x25T8 | O ] o4 Zz%z
2l = Submerged x25_NA | (%% x25NE | /9 58 é{
7/ = Atmospheric x50 LA | OZ x_50_LB | O \’Z % 4 é{é
2 50  |Splash x50TA | O X x_50T8 | O, ] 5 & 2%
3 Submerged x_50_N_A | () O X_S0_N_B | &J Q. & 2
’ x = F (mix F), G (mix G) or H (mix H) '3‘ ’
Reference electrode ID:
e Atmospheric X_RE_L RZ"‘7 6S6
Serente  Isplash X_RE_T R39 654
electrode - =]
Submerged X_RE_N PECTAES

x = F {mix F), G (mix G) or H (mix H)

st O 77717




Formwork dimensions verification

Dimensions, cross section:

Beam length: (2700 £ 3 mm.)

1A-3A 7A -9A 1B - 3B 7B- 9B
ALA9|3699 Voo | LFoe
Beam width: (190 + 3 mm.)

1A-7A | 2A-8A | 3A-9A 1B-7B | 2B-8B | 3B-9B
/90 /9@5//.9/ /90 /9/ /GO
Beam hight: (390 £ 3 mm.)

1A-1B 2A-2B 3A-3B 7A-7B 8A -8B 9A - 9B
2241370 |37/ i V4 ’K‘%y// S/

Equipment use!i{ Q _/4 / 5 9 57 é 9 Photo documentation taken:

vt O/ F~/ -0 §

Measurement performed by:

i




Cover verification (form

Beam ID: éi — /\‘/l \ L/}@

Al w® Hae i fc3 Y 5 B

'
Cover to reinforcement:
Cover to longitudinal reinforcement: (50 £ 5 mm.)
M1 M2 M3
e 1X-1Y :5: é i 1X-1Y 5: @ W 1X-1Y CZ <
X2y | 55 x| 5F X2 | 5S¢
N EETEY, _{:’i" S vy |L3X3Y 6'9  |3X3Y ’-3:9\
axay | 5/ axay | HH axay | 589
o 5X-5Y 5:(: s sx5y | 5 5 s x5y | SC
6x-6v | 5T 6x-6Y | S5 / 6x-6Y | 5%
Y j)— < AR = f v L | S 7
sx8y | 5/ sx8y | 5O ax-8y | Sy
Cover to stirrups: (40 £ 5 mm.)
M1 M2 M3
1252 | S/ 1252 | & 1267 | DY
26z | L& 226z | &/ 2Z67 | A
3272 | 3BF a7z | SF 3z7z | B8
azez | | V7 Lz | Ao v 28 | Yo
Distance between stirrups: (415 mm.) Cover between stirrup and formwork: (105 mm)
B1-B2 | B2-B3 | B3-B4 | B4-B5 | B5-B6 | B6-B7 B1 B1 B7 B7
TP N T A R AT 7S A a5 | B
/o |/c3 [ /ool /eS

Cover from longitudinal reinforcement to formwork: (50 £ 5 mm.)
A B
-1c | &8 1-1c | 54
w2 | &Y mx | Y9
33c | L2 S | 3pac Z¢&
a4ac | 5 4D-4C 7

Distance from formwork to mounting bracket 880 mm.)

| |PZ%] i

e G 139545 @ ZZ7/6 QNG

Date: QC/ /.g~ /:; . O\S\

Measurement performed by: Photo documentation taken:

, 7 ) ©




Reinforcement contact verification

Team ID: Gfi\’ /\/\\ lL‘t%gZ

Cable 1-4C

Ml (8]
3 El: B [3 t":‘x
I 1
re - " -t o ; 4
i s Y i Ty
e ” 5 4 H1D He
) \-"&»' T
l: i t R s s S ~ & 5
1 3 1 7
! SN
Cable to cable: (<0,5 Ohm)
Cable 1 - Cable 2: ’
© .9 V
Cable to longitudinal reinforcement: (<0,5 Ohm)
Cable 1-1C Cable1-2C 2 Cable 1-3C
o2 1)/ O, 2 U o7
i 7 /
Cable to stirrup: (<0,5 Ohm)
Cable1-1B Cable 1-2B Cable1-3B Cable1-4B
O3 oOX G2 S X A
Cable1-5B Cable 1-6B Cable1-7B

0, 3

Q.2

S I

Equipment used: CZA 7?7/7

pate: Q> | 3~ J~S~

Measurement performed by:

o

O

Wi
77




Formwork dimensions verification

Dimensions, cross section:

Beam length: (2700 + 3 mm.)

Beam ID: Gg\\ M'tz}d
@

1A-3A | 7A-9A

il;RDFS 23&:(3

Beam width: (190 + 3 mm.)
1A-7A | 2A-8A | 3A-9A

\OH‘//

A1

e

Beam hight: (390 £ 3 mm.)

1A-1B

2A - 2B

3A-3B

NSk

RYH

3% e

4

v

1B-3B

7B- 9B

LAOO

1B-7B

2B -8B

3B-9B

|90

|90

\9o

7A -7B

8A - 8B

9A - 9B

L0

SSEN

1599

Photo documentation taken:

Equipment used: @4 /3 92769
Date: 9\0'%“’ / g\OS—

Measurement perforniéd by:

R



Cover verification (form
Beam ID: ( . g\\ /\//1 ll de

o

i

P e B2 o s 55 Bnoo€

T
PS
'
Cover to reinforcement:
Cover to longitudinal reinforcement: (50 £ 5 mm.)
M1 M2 M3
- 1X-1¥ ‘3(‘, . 1X-1Y :‘3\ - 1y | S
x2 | 5Y a2 | HY 2y | S~
&7 3y | 5 = xay | 5 57 %3y | 9
axay | 4P axay | 5 axay | S
ys L%y | S w9 [ 5] by 5%y | 51
6X-6Y | 5 o ex-6Y | SH ex6Y | 5.5
Ay N | PEH “2 i wa LY | SS]
gx-8y | 5 | gx-8y | 5 8x-8y |
Cover to stirrups: (40 £ 5 mm.)
M1 M2 M3
757 | 39 1zsz | B 1757 | 8%
26z | AY 2262 | Y| 26 | “Ho
az7z | 4| 2z | 327z | HQ
az8z | He a8z | 4. azez | [YG
Distance between stirrups: (415 mm.) Cover between stirrup and formwork: (105 mm)
B1-B2 | B2-B3 | B3-B4 | B4B5 | B5-B6 | B6-B7 B1 B1 B7 B7
S PR RIS EER TS Au | Az sy | 5%
105 Al /e//ce

Cover from longitudinal reinforcement to formwork: (50 + 5 mm.)

A B
1>-1C | & inae IS
200t LS5 -2 | §Y
3¢ | 55 3pde’| e
a4c | 58 ap4c | S

Distance from formwork to mounting bracket : 880 mm.)

[uc [8EY] 635
Equipment used: C’:ZA l g Ci% bcr i @ F-Z’D;;’?] b
|

Date: f)(’j[?“ 1 -9\ = C/gm

Measurement performed by: Photo documentation taken:

P
e

\¢




Reinforcement contact verification

s G 1\ M;CAQ/

‘ J ‘ :
1Y :'m‘,w:H; a
o e e
|
Cable to cable: (<0,5 Ohm)
Cable 1 - Cable 2: ,
a e 2: |,
Q ) .) ;'/
- -

Cable to longitudinal reinforcement: (<0,5 Ohm)

Cable1-1C Cable1-2C Cable 1-3C

a & P N o
O g / A i/ Q)i D i/
I [7d [ / [74

Cable to stirrup: (<0,5 Ohm)

Cable 1-1B , Cable1-2B Cable 1-3B Cable 1-4B

= M\ / N = ‘\ ‘, /
O, 1 O,/ £2_J o 4
I v I 7 7 U
Cable1-5B Cable1-6B Cable1-7B
o2 O, 7 O/
} -

Equipment used: QA 77;2 / 7

Date: 1@ /gx; /9\ - C S\-

Measurement performed by:

Cable1-4C

VX

&J’, Q i A
/ ~ [ >



Formwork dimensions verification

Beam |
;/;i‘a i d

AN

D C-A5 M L}SZ(

Dimensions, cross section:

Beam length: (2700 + 3 mm.)

1A -3A

7A - 9A

Qo0

3699

Beam widt

h: (190 £ 3

mm.)

1B-3B

7B- 9B

Foo

1A-7A

2A-8A

3A-9A

190

191

190

1B-7B

2B - 8B

3B-9B

Beam hight: (390 £ 3 mm.)

1S o

19]

1S

1A-1B

2A-2B

3A-3B

90

390

19

7A -7B

8A - 8B

9A - 9B

390

290

49

Equipment used: @/‘% / X %49
pme: L/ G~/ ~OC

Measurement performW

Photo documentation taken:




Cover verification (form)

B:eamlD: CS b 3‘:} f\,( ‘\ LT}J@

3

-

Cover to reinforcement:

Cover to longitudinal reinforcement: (50 £ 5 mm.)

M1 M2 M3
- %1 | 5o = 1X-1Y ;S‘/ 5 w1 | Y
x| 50 x| S 2X-2Y 4/ <
S ) b LY [ 6 o |2 [ 5
ax-ay 5: ” axay | 5/ AX-4Y 5:_&
g 5%5Y | S5O - 5X-5Y S:_ % e 5%-5Y | 5D
ox6v | Hgz 1S ox-6Y | 5 ox-6Y | 9&
X [ S L | & e L [ S5&
sx8y | 5/ ax-8y | S ax-8y | S&

Cover to stirrups: (40 £ 5 mm.)

M1 M2 M3
1zsz | HA 1252 | 36 1252 | L4
2ez | Lo 26 | &/ 262 | B9
272 | &3 3272 | &/ 3 272 | &7/
ez | Yo az8z | 59 28z | Yo
Distance between stirrups: (415 mm.) Cover between stirrup and formwork: (105 mm)
B1-B2 | B2-B3 | B3-B4 | B4-B5 | B5-B6 | B6-B7 B1 B1 B7 B7
A2 36X/S6 1320|123 Z 21 /35 A-1Z | A3z | B2z | B3z
oV AVEYAVISY]

Cover from longitudinal reinforcement to formwork: (50 £ 5 mm.)

A B
w-1c | Y i-1¢ | D) |
T AYi -2¢ | 59
3¢ | /5 3p3c | &/ 2
apac | & / ap4c | ¥

Distance from formwork to mounting bracket : 880 mm.)

[ue (93] 535 #zy
—CY RN %0// QA AL
Date: a\O/ 37"/ \Rv 05v

Measurement performed by: ~ Photo documentation taken:




Cover verification (form)

Beam ID: G -~ /\’)\ }\,V! i L—w?\_@

Cover to working electrodes

Cover to Working Electrodes in face A:

M1 (Atmospheric) M2 (Splash) M3 (Immersed)
6LA | a1r | /2 16TA | 3837 | /& 16NA | sasT | /&
16x2mm | 2p21 | /S5~ 16x2mm | 4a4T7 | /5 16£2mm | 6a6T | / &
25LA | 1B1T | AS 25T A | 3831 |24 25NA | ssT | A &
25£2mm | 2821 | A5 2522 mm | 4847 | D5 25+2mm | 6B-6T Q\S
Eg iz | g [5F Tl S EE AN SONA | scsT | &/
50£2mm | 2c21 | S A sox2mm | acat | S5 50£2mm | 6C6T | 5 %

Cover to Working Electrodes in face B:

M1 (Atmospheric) M2 (Splash) M3 (Immersed)
1618 | was [ /& 1678 | 3x3s | /& 16_NB | sxss | /&
16x2mm | 225 | /& 16£2mm | ax4s | /S 1622mm | 6x-65 | /&
2518 | 1wvas | Db 258 | e | 2SS 25 NB | syss | AS
25x2mm [ 2v-25 | Q.57 25£2mm | avas | A5 25t2mm | gy-6s | &4
SeCLB | 1z1s | SO 078 | 3z35 | 5 3 50NB | 5755 | 5
so£2mm | 2225 | S5/ sox2mm | 4z4s | 5 A 50:2mm | 6265 | S/

Position of working electrodes

Distance from formwork in face A

M1 (Atmospheric) M2 (Splash) M3 (Immersed)
16_LA | 1w [ Q2L 16_T_A | 3k3U | ZZA 16_N_A | 5ksu [DFS
27imm | 22y | Q2 é) 271mm | ak-4qu | LA A2 271 mm | 6K-6U 9\8 ]
BsiA| 1w | JYZ x571A | 330 | /99 BNA| sisu | /G5
195mm | 212U / 93 195 mm | 4L-4u / Cf(:) 195mm | 66U |/ ?é,
sota | w1 | /) s0_T_A | am3u [ /e SONA | smsu |/ A/
119 mm | 2M-2U / j;z 119 mm | 4m-4U / /& 119 mm | gM-6U / / 9

Distance from formwork in face B

M1 (Atmospheric) M2 (Splash) M3 (Immersed)
1618 | ww [LAL 1678 | 3k3u |/ 16_N_B | sksu | 290
271mm | 2k-2U 1?‘:7' 271 mm | 4K-4U 1}9 271mm | 6Kk-6U 9\5’ ”
51 | 1w |/9S5 25718 | 3t3u | A/ 25 NB | sesu | /957
195 mm 2L-2U / 97" 195 mm 41-4U / 9‘% 195 mm 6L-6U /9 éﬂ
sots | v |// T s0T8 | 3mM-3u |/ A soNB | smsu | //D
119mm | am2u |/ / ? 119mm | am-4u //5— 119mm | §M-6U //éb

Equipment used: QA /~5_;Z<97/O/ &A /577,52/\5”“
= L ?‘/X o5

Measurement performed by Photo documentation taken:




Reinforcement contact verification

Beam ID:

G-3 ML

3

Cable to cable: (<0,5 Ohm)

Cable 1 - Cable 2:

0% ¥

Cable to longitudinal reinforcement: (<0,5 Ohm)

Cable 1-4C

Cable1-1C Cable1-2C Cable1-3C

& 9 317 .2 A O (O]

7 1> 7 v 1 7
Cable to stirrup: (<0,5 Ohm)
Cable1-1B Cable1-2B Cable1-3B Cable1-4B
X O 3 0.2 0.

Cable 1-58 Cable 1- 6B Cable 1- 78 | — Y% | | — Y95

(/; i ‘AM ’:; 1 ‘?r’-w C/ j ‘;)\ O i Q CSI 7

{ T i : t t

Equipment used: Qvl 7777/7
Date: 2 C»/E/»— a__ “3’ >

Measurement performed by:




3
NN

(0 OV O

Working electrodes contact verification

Beam ID: G ~ g /\/l ‘ L}d

Cable to WE: (<0,5 Ohm)

W, te

_—

M\,L/\i (.Y‘/’,\.Z%Lé‘/

Bleck

;ch:':;e]r Exposure zone Face A Face B /) \ C’j
" Atmospheric | x_16_LA | (. 0) x_16_L_B ; &9
3 16  [Splash x 16 TA | ') X_16_T_B 68
& Submerged x_ 16 NA | & 9 x_16_N_B ,
Q T
< Atmospheric w25 A | @) ) X_25.L B
2 25 |Splash %2550 A (€1 X_25_T_B
B Submerged x 25 NA|l@ x_25_N_B
s Atmospheric | x_50_LA | (0 9 x_50_L_B
50  [Splash xS6.F A | €T x_50.7_B
Submerged x_50_.NA | Q X_50_N_B
x = F (mix F), G (mix G) or H (mix H) y
Reference electrode ID:
Atmospheric X_RE_L R3VNSO M4
Reference : 7 3G L=
Splash X_RE_T R 39 bﬁ % (¥4
electrode — - )
Submerged X_RE_N 39658 Fi

x = F (mix F), G {mix G) or H (mix H)

Equipment used: QA 7 77/7
Date: ;) (@) / E(?‘* a—— ‘g O

Measurement performed by:




Formwork dimensions verification

Beam ID: H i

1A-3A | 7A-9A ' 1B-38 | 7B- 9B
Ao | 3700 2700 | oo
Beam width: (190 + 3 mm.)
1A-7A | 2A-8A | 3A-9A 18-7B | 2B-8B | 3B-98
190 [19c |1%© i2o /90 |96
Beam hight: (390 + 3 mm.)
1A-1B | 2A-2B | 3A-3B 7A-78 | 8A-8B | 9A-9B
393 |3/ 1324 3720 18392/ &%c
Equipment used: (3)_4 \695769 Photo documentation taken:

Date: 9\01?‘" | 8\‘ &

Measurement performed by:



Cover verification (form)

{ j
Beam ID: T"ﬂ )

-
"

M

i

' _’_,%,w_ — - — {‘,‘:; an el Ay
&}y J B u
! < - )
Cover to reinforcement:
Cover to longitudinal reinforcement: (50 £ 5 mm.)
M1 M2 M3
Ly |9 w57 Ly | Se
x2y | 58 w2 | SR x| 57/
o X3y | ST o x3y | S/ o 3x3y | &7
xay | 53 axay | S& axay | 534
s Loy |5 T TS w oSy | 59
ox-6Y | 53 | 6X-6Y | S oL ox-6Y | 5
i ww | 8D . %Y | 5 a x7y | 5
= e
8x-8Y | 5 ax-8y | 3.3 ax-8y | 5 A
Cover to stirrups: (40 £ 5 mm.)
M1 M2 M3
1252 | Yo 1252 | “fes 1252 | 37
262 | H3 262 | 4/ 262 | Yo
z7z | Y3 271z | &// z7z | &/
w8z | Yo az8z | az8z | &/

Distance between stirrups: (415 mm.) Cover between stirrup and formwork: (105 mm)
B1-B2 | B2-B3 | B3-B4 | B4-BS | BS5-B6 | B6-B7 B1 B1 B7 B7
A7 ACIRICTRAI RN A-1z | A3z | Bz | B3z

[oo /oo /00 11O/

Cover from longitudinal reinforcement to formwork: (50 £ 5 mm.)

A B
-1c | 55 ip-1c | &S
w2 | OF D2 | 5O
3¢ | 56 3¢ | SR
a4c | § ap-4c | H QL

Distance from formwork to mounting’bracket : 880 mm.)
| L1-12 | @@a D~

Equipment used: QA \698691 @f(» ;;Z?/é
Date: Q@}g"’ J J‘ ?67

Measurement performed by: Photo documentation taken:




Reinforcement contact verification

B»eam ID: \—\ i, A

2L

Cable to cable: (<0,5 Ohm)

Cable 1 - Cable 2:

C 2

Cable to longitudinal reinforcement: (<0,5 Ohm)

Cable1-1C

Cable1-2C

O |

ONN

Cable to stirrup: (<0,5 Ohm)

Cable 1-3C

0, ]

Cable1-4C

0,2

Cable1-1B Cable 1-2B Cable 1-3B Cable1-4B
O, | c, ©, | ©i!
Cable1-5B Cable1-6B Cable1-7B

0. 3 1 o] S 2

Equipment used: QA 9-7-7' /7

Date: @C) \?\ \9:- l

Measurement performe&,,by:

&




Formwork dimensions verification

Beam ID: H a\,

7

&N

Dimensions, cross section:

Beam length: (2700 £ 3 mm.)
1A-3A 7A-9A 1B-3B 7B- 9B

LAEE) ;2700 e Q?CC’

Beam width: (190 £ 3 mm.)
1A-7A | 2A-8A | 3A-9A 1B-7B | 2B-8B | 3B-9B

e 1919l 190|190 190

Beam hight: (390 £ 3 mm.) ‘
1A-1B 2A-2B | 3A-3B 7A-7B | 8A-8B | 9A-9B

289 (38% (390 3% 1890 [29¢
Equipment used: C’(? /4 ] 69?69 Photo documentation taken:

pate: QOI1R~13 -] 0

Measurement performed by:

.



Cover verification (form)

Feam ID: H g: .

’ | |
x & Ly R

i Y - Y il <
> J;
Cover to reinforcement:
Cover to longitudinal reinforcement: (50 £ 5 mm.)
M1 M2 M3
x1 | 5 i | S/ iy | S/
H1 2 H1 =2 H1 :
w2y | &/ R o2 | S5 x| D
5 P > 2 i
" 3X-3Y L‘? ' 3X-3Y */P_‘? s 3 | Y
axay | 5/ axar | 55 xay | SO
XY | SO v Loy | 7 v LY | ST
6x-6Y | 5 Y 6x-6Y | 5 6X-6Y | 55
%7 | 5 % | 5% N |55
Ha Ha H4 =
ax-8v | S5 ax-8y [ > ol ax-8y | &Y
Cover to stirrups: (40 £ 5 mm.)
M1 M2 M3
1252 | Bb 1zsz | BB 1252 | RE
26z | Yo | 26z | &/ 26z | BY
3z7z | A 3z7z | 38 z7z | O
w278z | Y a8 | Y& 4287 | T
Distance between stirrups: (415 mm.) Cover between stirrup and formwork: (105 mm)
B1B2 | B2B3 | B3B4 | B4B5 | B5-B6 | B6-B7 B1 B1 B7 B7
HJiSHIFETISHISIYISTHIO A-1z | A3z | Bz | B3z
/00 /cSTIeo | /a5

Cover from longitudinal reinforcement to formwork: (50 + 5 mm.)

A B
-1c | =Y -1 | S
20 | 5 202 | &7

3p3c | Y Y 3-3c | 55
ap4c | 53 ap-ac | 56

Distance from formwork to mounting bracket : 880 mm.)

(o |88 S4S
Equipment used: CQA» ??‘l}b [ @A l%O{gbq

owe: Q19 19~ 10

Measurement performed by: Photo documentation taken:



Reinforcement contact verification

Beam ID: H 3\

Cable 1-4C

Q/f

Al *i
& K1 E £ I
& ,y
D M i y &, '
- . e R ——— “/ T Y i
ppzrd L]
8] I )
|: r B 0 DEmmes et az.;. H
l b | / ay
TRcH AT an ‘(
Cable to cable: (<0,5 Ohm)
Cable 1 - Cable 2:
O. 3
{
Cable to longitudinal reinforcement: (<0,5 Ohm)
Cable1-1C Cable1-2C Cable 1-3C
G, A o,/ O,
¥ PR 7
Cable to stirrup: (<0,5 Ohm)
Cable1-1B Cable 1-2B Cable 1-3B Cable1-4B
Q, A O, R O, O, X
Cable1-5B Cable 1-6B Cable1-7B
@i o, &L (ONl|

Equipment used: QA 1777 \7‘
Date: L&D \%‘ \g\\ |0

ynt performed by:




Formwork dimensions verification

: 1 ¢ 1 ) ﬁ e,
Beam ID: \{’2, — fﬂALi:'\ 51\(/

A

Dimensions, cross section:

Beam length: (2700 + 3 mm.)

1A-3A 7A-9A 1B-3B 7B- 9B
QZod d2o/ AFZo0 | LA
Beam width: (190 £ 3 mm.)

1A-7A 2A-8A 3A-9A 1B-7B 2B -8B 3B-9B
/19/\/&21/9/ /9o /% |/%
Beam hight: (390 £ 3 mm.)

1A-1B 2A-2B 3A-3B 7A-7B 8A -8B 9A - 9B
3%20 18370l39/ 32/ 13%0 (3%

Photo documentation taken:

Equipment used: CQ/% / 5 7 %
vate: 0O/ G~/ 2~ O3

Measurement performed by: /




Cover verification (form)

~] - 7% AL S o )
l}eam ID: (I J AV -

Al g w2 23 & & B e T

Ay

e

Cover to reinforcement:

Cover to longitudinal reinforcement: (50 £ 5 mm.)

M1 M2 M3
xw | 5/ x1w | 5O X1 | S
H1 o H1 2 H1 :
%2 | S %% | 50O % | 5o
R IEEA Y R IEEEETS R IEEA
axay | L/ axay | 5 Q axay | 5/
sxsvy | 4R 5%5Y | & sxsv | &/
H3 2o H3 Z_ H3 -
6X-6Y | 5 45 6x-6Y | 3 6x6Y | 35
e | 5.5 vy |65 % |59
H4 = H4 H4
8x-8y | 5/ ax-8y |5 8x-8Y | S
Cover to stirrups: (40 £ 5 mm.)
M1 M2 M3
1252 | BF 1252 | 3K 1zsz | B
26z | ] 262 | &// w26z | BY7
3272 | &/ 73 3272 | 4% 3272 | &5
28z | 39 a8z | 59 28 | Yo
4
Distance between stirrups: (415 mm.) Cover between stirrup and formwork: (105 mm)
B18B2 | B2-B3 | B3-B4 | B4-BS | B5-B6 | B6-B7 B1 B1 B7 B7
7] 7ol [5A R0 B2 157 TSFTR S B I
/od/O5l/ocl/oA

Cover from longitudinal reinforcement to formwork: (50 + 5 mm.)

A B ‘
10-1¢ | Y wic | S/ L‘B_;ZA B
w2 | 6 -2 | S »
303 | &b 3D-3C g" O L—B—&
ap-4c | S5 ap4ac | &7

Distance from formwork to mounting bracket : 880 mm.)

[uw [¥F0]| 555

equipment usedt: (2 4/ 5—7§/ ? CQA / S?Y é?
e 90/~ ) 2~ 03

Measurement performed by;: (=4 Photo documentation taken:



Cover verification (form)

":‘ .
BeamID: |—| — /]j
U N

Cover to working electrodes

Cover to Working Electrodes in face A:

M1 (Atmospheric)
16LA | 1817 | Jb
16£2 mm | 2A-2T / 6
LA | 1817 | AL,
25+2mm | 28B-2T & 5‘
5"& SeLA | icr | 5K
s0x2mm | 2co1 |5 &

Cover to Working Electrodes in face B:

M1 (Atmospheric)
1618 | wxis | /&
162 mm 2X-28 / 6
2518 | 1v15s | QA
25£2 mm | 2Y-2§ &‘%_
LB | 1215 | §
so£2mm | 2725 | & &

Position of working electrodes

Distance from formwork in face A

M1 (Atmospheric)
16LA | wkw [Q2Y
271mm | 2k2U | Q2 ’57
sLA | 1w | e
195 mm 212U (e
50 LA | m1u |/ S S
119 mm | 2M-2U :! 8

Distance from formwork in face B

M1 (Atmospheric)
168 | 11 | QA
271mm | 2xou |QZ
25 LB 11U | % ¢
195mm | 2120 | ROO
sots | M1 |[/D5
129mm | om2u [/ 3

ALY, 90
ALY AC
M2 (Splash) M3 (Immersed)
16T A | 3831 | /6 B6NA | sasT | /5
16£2 mm | 4A-4T /b 16x2mm | 6A-6T /é
25T A | 331 | 8§ BNA | 85T | QS
25+2mm | ag-aT &é" 25¢2mm | 6B-6T ;L\i"_
HTA|3c3T | S SENA | scsT [ S
50x2mm | ac-a1 | &, 9\ 50£2mm | 6C-6T o-;z
M2 (Splash) M3 (Immersed)
1678 | 3x35 | /S 16NB | sxs5 | /&
162 mm | 4x-4S / ] 16x2mm | 6X-6S / A
25T B | 3v-35 %% é 25 NB | svss | Qo
252 mm 4Y-4S s 25£2 mm 6Y-6S
978 | 3235 | SR N_B | 5255 "g
50£2mm | 4z4s | 5. “ sor2mm | 62.65 | S <3
M2 (Splash) M3 (Immersed)
16 T A | 3k3u [N 16 NA | sksu | 2T
271 mm | 4K-4U ‘;7{7 271mm | gK-6U &?;Z
5.TA | 3L30 | /96 B NA | stsu [ 99
195mm | a4y |/ S 195mm | 6L-6U |%) OO
50T A | 3m3u [ /2 Y S0_N_A | sm-su [/ e
119mm | am-4u '/&/ 129mm | sm-6u [/ A3
M2 (Splash) M3 (Immersed)
16T 8 | 3k3U | A28 16.NB | sksu | D75
271mm | ak-4u a?? 271 mm | eK-6U Q‘Sé__
2578 | 3130 | L0/ 25 NB | sLsu |/
195mm | 41-4U / 9} 195mm | 6L6U | B)OS |
soT B | 3m3u |// 50_N_8 | 5M-5U |/ &
119mm | am-au |/ 9\0 119 mm | eM-6U /'l/

—— ¥ /57%2 oA )5 ZSIST
Date: '&@ ]%7" /()\\03

Measurement performed by:

Photo documentation taken:



Reinforcement contact verification

Beam ID: H‘z AALQ 9\0

@1 i
4
la]  E1e B B3 B
z !
o s

a5

3

& T

Cable to cable: (<0,5 Ohm)

Cable 1 - Cable 2:

G

Cable to longitudinal reinforcement: (<0,5 Ohm)

Cable1-4C

Cable1-1C Cable1-2C Cable1-3C
©, A 0. % 0.
7 7 7
Cable to stirrup: (<0,5 Ohm)

Cable1-1B Cable 1-2B Cable1-3B Cable 1-4B

O3 0.5 O A

¥ ¥ t

Cable1-58B Cable1-6B Cable1-78B

Equipment used: Q,i 777/ 7

Date: QO/?{- //" J\C}'

Measurement performed by:

O,




Working electrodes contact verification

Beam ID: }-—\~5AAL& Q\D

Cable to WE: (<0,5 Ohm)

E:r::]r Exposure zone Face A Face B
" Atmospheric x_16_L_A O, L x_16_L_B &} 1
3 16 [splash x.16.TA | © Q x_16.T.B | O’
5 Submerged x16.NA | O % | xi6NB |
c Atmospheric | x_25_LA | @, A x.25.LB | @ 2
2 25  |splash x25.TA | & x25.T8 [/
%’ Submerged x25Nn | & g X_25_N_B O’; o2
= Atmospheric x 50_LA | © o x 50LB | &3 8§
50 |splash x50.T.A | © R x_50.T.B | > R
Submerged x 50NA | €. x_50_N_B | £ QA
x=F (mix F), G {mix G) or H (mix H) ' '
Reference electrode ID:
NN Atmospheric X_RE_L RQY bL“ Q_ 4
electrode Bl i 39b x,j'?-—
Submerged X_RE_N 239 @5’/

x = F (mix F), G (mix G) or H (mix H)

Equipment used: C-(/Af 7;7 /jz

Date: QO/?{“//*'Q\?'

Measurement performed by:




5.3. Annex 3
Aggregate properties

Reports from testing of aggregate properties are presented on the following 8 pages.
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DANISH
TECHNOLOGICAL
INSTITUTE

Gregersensvej
DK-2630 Taastrup
+45 72 20 20 00
Info@teknologisk.dk
www.teknologisk.dk

Page 1 of 2
Init: PEMD/THSV
Order no.: 804573-1

Appendix: 0

Assigner: Contact person: Claus Pade

Company: Teknologisk Institut

Address: Gregersensvej 4

City: DK-2630 Taastrup
Material: Ardal sand 0-8xm. The material for testing was submitted by Statens Vegvesen and

received on Danish Technological Institute in september of 2017,
Sampling: The test portion was sampled by DTI/PEMD 2017-10-02. The test portion was split in

two fractions using a 4mm sieve. The 0-4mm fraction make up 79.8% and the 4-8mm
fraction make up 20.2% of the total test portion.

Period: The test was completed 2017-10-06.

Test method: DS/EN 1097-6:2013 Tests for mechanical and physical properties of aggregates —
Part 6: Determination of particle density and water absorption.

Method used: Sections 8 and 9

Resuits: Result of the test is given on page 2 of this report.

Terms: The test has been performed according to the conditions laid down by DANAK (The Danish
Accreditation), cf. www.danak.dk, and the general terms and conditions of The Danish
Technological Institute. The results from DTI’s work in this report, i.e. analyses, assessments
and instructions may only be used or reported in their entirety. The customer may not mention
or refer to DTI or DTI's employees for advertising or marketing purposes unless the DTI has
granted its written consent in each case.

Place: Date 2018-03-15, Danish Technological Institute, Taastrup, Concrete Centre
Peter Bigitally doned by Digitalt signeret af Thomas
Peter Mathias
Mathias Dissing Lennart Svensson
et Date: 2018.03.16 Dato: 2018.03.16 15:01:09
DISSII“Ig 15:09:06 +01'00" +01'00"
Signature: Peter Dissing Thomas Svensson
Laboratory Technician Team Manager
\‘\\\\up:‘r,?”
joswk S DANAK
"1,//‘/;—"’_\:\-?\\:5? Test Reg. no. 2

;,4”

nl |l““\\\



DANISH
TECHNOLOGICAL
INSTITUTE

Page 2 of 2
Order no. 804573-1

Results
Sampic'ID Apparent density Defs'ny, S.S.D. Defsity, oven dry Absorption
(kg/nr) (kg/m) (kg/n?) (%)
Ardal 0-4 mm. 2679 2662 2652 038
Sampk ID Apparent density Density, S.S.D. | Demsity, ovendry Absorption
(kg/urr) (/o) (kg/urr) (%)
Ardal4-8 mm. 2693 2658 2637 0,79




DANISH
TECHNOLOGICAL
INSTITUTE

Gregersensvej
DK-2630 Taastrup
+45 72 20 20 00
Info@teknologisk.dk
www.teknologisk.dk

Page 1 of 2

Init: PEMD/THSV
Order no.: 804573-3
Appendix: 0

Assigner: Contact person: Claus Pade
Company: Teknologisk Institut
Address: Gregersensve]j 4
City: DK-2630 Taastrup

Material: Ardal sand 0-8mm. The material for testing was submitted by Statens Vegvesen and
received on Danish Technological Institute in september of 2017.

Sampling: The test portion was sampled by DTI/PEMD 2017-10-09. The test portion was split in
two fractions using a 4mm sieve. The 0-4mm fraction make up 79.8% and the 4-8mm
fraction make up 20.2% of the total test portion.

Period: The test was completed 2017-10-11.

Test method: DS/EN 1097-6:2013 Tests for mechanical and physical properties of aggregates —
Part 6: Determination of particle density and water absorption.

Method used: Sections 8 and 9

Results: Result of the test is given on page 2 of this report.

Terms: The test has been performed according to the conditions laid down by DANAK (The Danish
Accreditation), cf. www.danak.dk, and the general terms and conditions of The Danish
Technological Institute. The results from DTI’s work in this report, i.e. analyses, assessments
and instructions may only be used or reported in their entirety. The customer may not mention
or refer to DTI or DTI’s employees for advertising or marketing purposes unless the DTI has
granted its written consent in each case.

Place: Date 2018-03-16, Danish Technological Institute, Taastrup, Concrete Centre
Peter Ei?eira:qy s:?ned by Digitalt signeret af Thomas
Matias bere Lennart Svensson
L Date: 2018.03.16 Dato: 2018.03.16 15:03:04
Dissin ! ‘o0’
ssing 15:10:01 +01'00 +01'00'
Signature: Peter Dissing Thomas Svensson
Laboratory Technician Team Manager
\\\“\n“q,?b
jigswk S DANAK
N Test Reg. no. 2
FITN o9 1o



DANISH
TECHNOLOGICAL
INSTITUTE

Page 2 of 2
Order no. 804573-3

Results

Prave ID Tilsyneladende densitet Densitet, v.0.t. Densttet, tor Absorption

(kg/m) (kg/nr) (kghm) (%)

Al Ardal 0-4 mm 2675 2658 2648 0,38
Preve ID Tilsyneladende densitet Densitet, v.o.t. Dersitet, tor Absorption

(kg/m’) (kg/m’) (ke/m’) (%)

A2 Ardal 4-8 mm 2693 2657 2635 0,81
Prave ID Tilsyneladende densitet Densitet, v.o.t. Densitet, tor Absorption

(kg/m’) (kg/m’) (kg/m’) (%)

Bl Ardal 0-4 mm 2678 2662 2653 0,35
Prove ID Tilsyneladende densitet Densitet, v.o.t. Densitet, tor Absorption

(kg/m’) (kg/m’) (kg/m) (%)

B2 Ardal 4-8 mm 2705 2668 2647 0,80




Assigner:

Material:

Sampling:
Period:

Test method:

Results:

Terms:

Place:

Signature:

DANISH
TECHNOLOGICAL
INSTITUTE

Gregersensvej
DK-2630 Taastrup
+45 72 20 20 00
Info@teknologisk.dk
www.teknologisk.dk

Page 1 of 2

Init: PEMD/THSV
Order no.: 804573-2
Appendix: 0

Contact person: Claus Pade

Company: Teknologisk Institut
Address: Gregersensvej 4
City: DK-2630 Taastrup

Ardal sten 8-16mm. The material for testing was submitted by Statens Vegvesen and
received on Danish Technological Institute in september of 2017.

The test portion was sampled by DTI/PEMD 2017-10-02.
The test was completed 2017-10-06.

DS/EN 1097-6:2013 Tests for mechanical and physical properties of aggregates —
Part 6: Determination of particle density and water absorption.

Method used: Section 8.

Result of the test is given on page 2 of this report.

The test has been performed according to the conditions laid down by DANAK (The Danish
Accreditation), cf. www.danak.dk, and the general terms and conditions of The Danish
Technological Institute. The results from DTI’s work in this report, i.e. analyses, assessments
and instructions may only be used or reported in their entirety. The customer may not mention
or refer to DTI or DTI's employees for advertising or marketing purposes unless the DTI has
granted its written consent in each case.

Date 2018-03-16, Danish Technological Institute, Taastrup, Concrete Centre

Peter Digitally signed by Digitalt signeret af Thomas
Peter Mathias

Mathias Dissing Lennart Svensson

Dissing i Dato: 2018.03.16 15:02:12
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Team Manager
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Order no. 804573-2

Results

Sample ID Apparent density Density, S.S.D. | Density, oven dry Absorption

(kg/m) (kg/m) (kg/m®) (%)
Ardal 8-16 mm. 2703 2678 2664 0,54




Assigner:

Material:

Sampling:
Period:

Test method:

Results:

Terms:

Place:

Signature:

DANISH
TECHNOLOGICAL
INSTITUTE

Gregersensvej
DK-2630 Taastrup
+45 72 20 20 00
Info@teknologisk.dk
www.teknologisk.dk

Page 1 of 2

Init: PEMD/THSV
Order no.: 804573-4
Appendix: 0

Contact person: Claus Pade

Company: Teknologisk Institut
Address: Gregersensvej 4
City: DK-2630 Taastrup

Ardal sten 8-16mm. The material for testing was submitted by Statens Vegvesen and
received on Danish Technological Institute in september of 2017.

The test portion was sampled by DTI/PEMD 2017-10-09.
The test was completed 2017-10-11.

DS/EN 1097-6:2013 Tests for mechanical and physical properties of aggregates —
Part 6: Determination of particle density and water absorption.

Method used: Section 8.

Result of the test is given on page 2 of this report.

The test has been performed according to the conditions laid down by DANAK (The Danish
Accreditation), cf. www.danak.dk, and the general terms and conditions of The Danish
Technological Institute. The results from DTI’s work in this report, i.e. analyses, assessments
and instructions may only be used or reported in their entirety. The customer may not mention
or refer to DTI or DTI’s employees for advertising or marketing purposes unless the DTI has
granted its written consent in each case.

Date 2018-03-16, Danish Technological Institute, Taastrup, Concrete Centre

Peter Digitally signed by Digitalt signeret af Thomas
: BT Lennart Svensson
Mathias Dissing
Dissi Date: 2018.03.16 Dato: 2018.03.16 15:03:51
155INg 15:10:28 +01'00 +01'00'
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Thomas Svensson
Team Manager
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Order no. 804573-4

Results
Preve ID Tilsyneladende densitet Densitet, v.o.t. Densitet, tor Absorption
(kg/m’) (kg/m’) (kg/m’) (%)
Al Ardal 8-16 mm 2704 2676 2660 0,60
Prove ID Tilsyneladende densitet Densitet, v.o.t. Densitet, tar Absorption
(kg/m’) (kg/m’) (kg/m) %)
A2 Ardal 8-16 mm 2713 2686 2671 0,57




5.4. Annex 4
Batch reports

Batch reports are presented on the following 9 pages.
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5.5. Annex 5
Fresh concrete properties

Report from testing of fresh concrete properties are presented on the following 2 pages.
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DANISH
TECHNOLOGICAL
INSTITUTE

Gregersensvej
DK-2630 Taastrup
+45 72 20 20 00
Info@teknologisk.dk
www.teknologisk.dk

Page 1 of 2
Init: Mkaa/Thsv
Order no.: 866865

Appendix: 0
Assigner: Company: Teknologisk Institut
Address: Gregersensvej 1
City: DK-2630 Taastrup
Material: 9 batches of fresh concrete
Sampling: The material for testing was mixed at the Danish Technological Institute and marked:
Mix B 2RSS Date of mixing 2018-12-04.
Mix G1, G2, G3. Date of mixing 2018-12-07
Mix H1, H2, H3. Date of mixing 2018-12-11.
Period: The testing was completed 2018-12-04 - 2018-12-11.
Test method: DS/EN 12350-2:2012 Testing fresh concrete - Part 2: Slump-test
DS/EN 12350-6:2012 Testing fresh concrete - Part 6: Density
DS/EN 12350-7:2012 Testing fresh concrete - Part 7: Air content -
Pressure methods
Results: Result of the test is given on page 2 of this report.
Storage: The tested material will be destroyed after testing unless something else is pre-
agreed in writing.
Terms: Accredited testing was carried out in compliance with international requirements (EN/ISO/IEC

17025:2005) and in compliance with Danish Technological Institute’s General Terms and
Conditions regarding Commissioned Work accepted by Danish Technological Institute. The test
results apply to the tested products only. This report may be quoted in extract only if the
laboratory has granted its written consent.

Place: Date 2019-04-05, Danish Technological Institute, Taastrup, Concrete Centre

Signature:

fvlﬂv‘h'ﬁ\ Koy Hine ~

Martin Kaasgaard Thomas Svensson
Product Manager Team Manager

\\“\

- Test Reg. no. 2
/“\

“, ‘\
"‘;ri]n\“



DANISH
TECHNOLOGICAL
INSTITUTE

Page 2 of 2
Order no. 866865

Remarks to the test results:
Slump test: All perfomed tests were true slump

Air Content and Density: Method of compaction: Vibrating table

Air content: The air contents are measured using the pressure gauge method
Results:
Mix ID Slump Air Content Density
(mm) (%) (kg/m?)
F1 210 53 2270
F2 210 4,9 2270
F3 200 4,8 2280
G1 200 5 2320
G2 210 4,4 2330
G3 210 4,7 2320
H1 220 4,3 2330
H2 220 4,8 2320
H3 210 4.5 2330




5.6. Annex 6
Concrete element dimensions

Laboratory sheets with measurements of dimensions of the concrete elements are presented on the
following 9 pages.
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Concrete beam dimensions verification

Beam ID: F: :L

A
{ay QA

Dimensionns, cross section:

Beam length: (2700 £ 5 mm.)

1A-3A | 7A-9A 1B - 3B 7B- 9B
AZep 19499 Qoo %Fe/
Beam width: (190 + 5 mm.)
1A-7A | 2A-8A | 3A-9A 1B-7B | 2B-8B | 3B-9B
1Gael194( 190 [9e /90 | /96
Beam hight: (390 £ 5 mm.)
1A-1B 2A-2B | 3A-3B 7A-7B | 8A-8B | 9A-9B
2A9] 139 139 393 E%2/) 18373 |
Verticality: ( Total £ 5 mm.) Concave +
1A - 3B, Diff. 1B - 3A, Diff.

1 2 3 4 5 1 2 3 4 5
~oll-0%lool 09109 o bl-/5 [-/7 -0 21-0FQ
7A - 9B Diff. 7B - 9A, Diff.

1 2 4 5 2 3 4 -5
—o 1=1 a~@w ~ozlo gl T TFa g -8 A7

Equipment used: Q A sqg bq Q /4 Photo documentation taken:
1S28\9 QA IST1Lb7
Date: 9\0\8~‘9\\Qb

Measurement performed by:




Concrete beam dimensions verification

Beam ID: Fg
1)

Dimensionns, cross section:

Beam length: (2700 £ 5 mm.)

1A-3A | 7A-9A 1B - 3B 7B-9B

3700 [3 20/ o700

Beam width: (190 £ 5 mm.)

1A-7A | 2A-8A | 3A-9A 1B-7B | 2B-8B | 3B-9B

JOol /Y6 1]/ [1Gocl/90] 190

Beam hight: (390 £+ 5 mm.)

1A -1B 2A-2B | 3A-3B 7A -7B 8A-8B | 9A-9B
290cld9/ 157/ 396149/ 1590
Verticality: ( Total £ 5 mm.) Concave +

1A - 3B, Diff. 1B - 3A, Diff.

1 2 3 4 5 1 2 i 3 4 5
—oHlodlo4d | & 10,2 [—00-0 /I=O%~O, / [=C 5
7A - 9B Diff. 7B - 9A, Diff.

1 2 2 _3 4 5
==l S ) <! -’a\o-&3~0 A-08[-161-2,49|=2,3

wmennt @ | 1SS SRIBRS oA |S167

e OG- | A-Clo

Measurement performed by: p

757

Photo documentation taken:



Concrete beam dimensions verification

Beam ID: Fs

Dimensionns, cross section:

Beam length: (2700 £ 5 mm.)

1A-3A | 7A-9A 1B-3B 7B- 9B
Zivw |1+ 12699 16497
Beam width: (190 £ 5 mm.)

1A-7A | 2A-8A | 3A-9A 1B-7B | 2B-8B | 3B-9B

b 1190 (90 [c 1759 1759
Beam hight: (390 £ 5 mm.)

1A-1B | 2A-2B | 3A-3B 7A-7B | 8A-8B | 9A-9B

12 [, [A ¥O (Y50 P55
Verticality: ( Total £ 5 mm.) Concave +

1A - 3B, Diff. 1B - 3A, Diff.

2 3 4 5 1 2 4 5

1 3
~-2.0]-321-35 1-3) 1-2,21 =15~ 1-74]1-7.7|-0,&

L

7A - 9B, Diff. 7B - 9A, Diff.

3 2

1 2 4 5 1 3 4
hd/Q 012 —‘O/' \Oi.? ’O'é /l;g Z,é 2/8 /1/8 <j/’

L

Equipment used: OA )[g 07 ’g é<?1 RAS,Q éijhoto documentation taken:
QA 157815

14

Date: 0’6/)1/ } g
Measurement performed by: j/ ﬂ\/é\ 47767 g




Concrete beam dimensions verification

Beam ID: G’ [
S ’ '~_ ;’f;

Dimensionns, cross section:

Beam length: (2700 = 5 mm.)

1A-3A | 7A-9A 1B - 3B 7B- 9B
169% [ 169% 1300 | 2681
Beam width: (190 £ 5 mm.)
1A-7A | 2A-8A | 3A-9A 1B-7B | 2B-8B | 3B-9B
[A] B2 19 ] 9o 272190

151 157
Beam hight: (390 £ 5 mm.)
1A-1B | 2A-2B | 3A-3B 7A-7B | 8A-8B | 9A-9B
S91TO7 39 59/ 15921891
Verticality: ( Total £ 5 mm.) Concave +

1A - 3B, Diff. 1B - 3A, Diff.

1 2 3 4 5 1 2 3 4 5
O IF] T L1828 JlreSFILORLO (6§ (03
7A - 9B, Diff. 7B - 9A, Diff.

1 2 3 4 5 1 2 3 4 5
1 11T FO 6 Fo A FTA-1 B I 8 F[, 8 -1 1
Equipment used: Q A 169«759 Photo documentation taken:

[

RAISI27, Q4 157319

Date: QO)?‘ ]9\"‘ \O

Measurement performed by:




Concrete beam dimensions verification

Beam ID: Cy Q\/

o s

Dimensionns, cross section:

Beam length: (2700 £ 5 mm.)

1A-3A | 7A-9A 1B - 3B 7B- 9B
ALY 1469 20/ 10Z0o
Beam width: (190 + 5 mm.)
1A-7A | 2A-8A | 3A-9A 1B-7B | 2B-8B | 3B-9B
1961176 189 [901/97 1)\S90
Beam hight: (390 £ 5 mm.)
1A-1B 2A-2B | 3A-3B 7A -7B 8A-8B | 9A-9B
393 1393 [39] 2393 399 [3%0
Verticality: ( Total £ 5 mm.) Concave +
1A - 3B, Diff. 1B - 3A, Diff.

1 2 3 ‘4 5 1 2 3 4 5
6 56 LEe 8 F1 L] FO 91 RT3 ST 7 =73
7A - 9B, Diff. 7B - 9A, Diff.

1 2 3 4 5 1 2 3 4 5
~ofloblo ]l Foblroblo9 (03 [05[-Chl-02

Equipment used:QA ’SQ§6 7‘ Q -4 \ 5’7,81 q Photo documentation taken:
QA 154957

Date: SO }87‘19\\ @)

Measurement performed by:
DO



Concrete beam dimensions verification

Dimensionns, cross section:

Beam length: (2700 + 5 mm.)

1A-3A | 7A-9A 1B - 3B 7B- 9B
120018699 L | REO
Beam width: (190 £ 5 mm.)
1A-7A | 2A-8A 3A—9A 1B-7B | 2B-8B | 3B-9B
129 190 1% & \9ol19c 19
Beam hight: (390 £ 5 mm.)
1A -1B 2A-2B | 3A-3B 7A -7B 8A-8B | 9A-9B
&Y 1 e 840 3R 43959
Verticality: ( Total £ 5 mm.) Concave +
1A - 3B, Diff. 1B - 3A, Diff.
1 2 3 4 5 1 2 3 4
“Oyg "71 L/ ‘"’7:'7 ~2;2 —7/;50 —01¥ ‘7:2 ;7,2 §2/3
7A - 9B, Diff. 7B - 9A, Diff.
1 2 3 4 5 1 2 3 4
~0,6 |- 10 1-1,0 [~y |-0,3 0,5 |~92|-02| 0,0

Equipment used: QA ] 6 C{g bcf‘@/i 1W )thoto documentation taken:

Date: Q@\_\Q"‘\O QA ]Sl Q\b?

Measurement performed by:



Concrete beam dimensions verification

Beam ID: H /]

Dimensionns, cross section:

Beam length: (2700 £ 5 mm.)

1A-3A | 7A-9A 1B - 3B 7B- 9B
3200 3700 Lo H [ IaY
Beam width: (190 £ 5 mm.)
1A-7A | 2A-8A | 3A-9A 1B-7B | 2B-8B | 3B-9B
961191 (190 [Oo (191 1159
'Beam hight: (390 £ 5 mm.)
1A-1B 2A-2B | 3A-3B 7A -7B 8A-8B | 9A-9B
349] [3Y9e[390 293 193 [3Yo
Verticality: ( Total £ 5 mm.) Concave +
1A - 3B, Diff. 1B - 3A, Diff.
1 2 3 4 5 1 2 3 4 5
0,6 04 617 1,0 di4 0, | ~0,J | v, 3 "(')'{j -2,5
7A - 9B, Diff. 7B - 9A, Diff.
1 2 3 4 5 1 2 3 4 5
~0,—y i “'2:7 “'21/7 ~i,<Y -1 *‘/”, vA "2/‘2 ~1.Y | ~1%

Equipment used: QA }3q 8 bC{

pate: 9 | %7\ , Q\— 13

Measurement performed by:

Photo documentation taken:

QA VST @ 151267




Concrete beam dimensions verification

Beam ID: H g\

Dimensionns, cross section:

Beam length: (2700 £ 5 mm.)

1A-3A | 7A-9A 1B-3B | 7B-9B
Lo e |[Lfoe BOY 2205
Beam width: (190 £ 5 mm.)
1A-7A | 2A-8A | 3A-9A 1B-7B | 2B-8B | 3B-9B
139 MYel ]9 19 119919 ]
Beam hight: (390 £ 5 mm.)
1A-1B | 2A-2B | 3A-3B 7A-7B | 8A-8B | 9A-9B
U6 1229 [586 35%[32813%
Verticality: ( Total £ 5 mm.) Concave +
1A - 3B, Diff. 1B - 3A, Diff.
1 2 3 4 5 1 2 3 4 5
O/‘Q -0.2 1-9,6 ’“7/({ 1.8 7/7 71 é Ozj R “73
7A - 9B, Diff. 7B - 9A, Diff.
1 2 3 4 5 1 2 3 4 5
ol _[o0* | -0,2]e STl =12 =7 | =27 S =T
Equipment used: Q A_ S 7~ '8 01' Photo documentation taken:

b;? QLG FL9

pate: DO | ¥~ | L~ S@/

Measurement performed byc;)




Concrete beam dimensions verification

Dimensionns, cross section:

Beam length: (2700 + 5 mm.)

1A-3A | 7A-9A 1B-3B | 7B-9B
AEGYZCE o/ 19700
Beam width: (190 £ 5 mm.)

1A-7A | 2A-8A | 3A-9A 1B-7B | 2B-8B | 3B-9B

191 11Y0] {Go 190190 (1Y
Beam hight: (390 £ 5 mm.)

1A —13 2A-2B | 3A-3B 7A-7B | 8A-8B | 9A-9B
L BYc(db0 Q94 SY0 K%
Verticality: ( Total + 5 mm.) Concave +

1A - 3B, Diff. 1B - 3A, Diff.
1 2 3 4 5 1 2 3 4 5

—07 030 O B-0L~6 71067 0507 [-03

T 1 1 T T l} ] 7

7A - 93 Diff. 7B - 9A, Diff.
2 5 1 2 3 4 5
041X AL TSI 9T 8 1.5 8,6k
Equipmentused: (@ 4 | § 2] C{ Photo documentation taken:

<A 12989 @k 151257
Date: QO}g\\&w)S ‘ 4

Measurement performed by:

%W



5.7. Annex 7
Concrete element surface appearance

Photographic documentation with measurements of bug hole sizes are presented at the following 18
pages.
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Element H3 - Face A

Table H3-A. Bug holes in the formed faces of element H3. “>10mm" refers to holes with smallest dimen-

sion larger than 10mm. “5-10mm" refers to holes with smallest dimension between 5-10mm. “Distance

"

is the distance from the bug hole to the surface position right above the working electrode with 16mm

cover. Bug holes with yellow marking has been sealed with epoxy.

H3 Bug holes - face A
Bug hole ID Measures values [mm] Category
Length Width Depth Distance | >10mm | 5-10mm

1 8.8 4.7 3.6 63

2 9.9 7.8 4.5 111 X
3 9.1 5.9 2.5 14 X
4 8.0 7.5 3.5 13 X
5 9.8 5.5 3.6 57 X
6 7.4 7.4 2.9 72 X
7 12.2 6.8 5.7 48 X
8 9.9 7.7 1.8 107 X
9 7.8 5.9 3.3 3 X
10 8.2 8.2 6.4 89 X
11 12.5 6.0 5.0 29 X
12 6.3 5.0 3.2 79 X
13 114 6.9 4.2 81 X
14 7.5 5.0 3.1 32 X
15 7.4 4.3 3.4 8

16 9.7 6.7 5.6 68 X
17 6.5 4.0 2.5 136

18 15.5 5.2 4.8 0 X
19 6.8 4.4 2.5 83

20 7.0 5.2 2.4 53 X
21 7.2 4.2 3.7 90

22 11.5 5.0 3.2 6 X
23 7.6 4.6 3.1 140

24 7.7 3.9 2.0 97

25 8.6 4.3 3.2 61

26 6.8 5.0 1.8 107 X
27 9.1 7.0 2.9 84 X
28 14.8 5.3 3.6 101 X
29 9.7 6.8 5.7 53 X
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Position of working electrodes with 16mm cover is shown by grey line.
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Element H3 - Face B

Table H3-B. Bug holes in the formed faces of element H3. “>10mm” refers to holes with smallest dimen-
sion larger than 10mm. “5-10mm" refers to holes with smallest dimension between 5-10mm. “Distance”
is the distance from the bug hole to the surface position right above the working electrode with 16mm
cover. Bug holes with yellow marking has been sealed with epoxy.

H3 Bug holes - face B
Bug hole ID Measured values [mm] Category
Length Width Depth | Distance | >10mm | 5-10mm

1 16.3 9.6 4.0 74 X
2 11.1 6.2 3.5 80 X
3 10.9 9.2 3.9 49 X
4 16.5 7.0 5.2 79 X
5 11.9 9.1 2.7 16 X
6 8.4 6.4 4.5 20 X
7 8.8 5.9 2.8 91 X
8 7.2 5.4 5.1 13 X
9 7.9 5.1 3.5 69 X
10 9.9 3.2 2.3 26

11 11.4 5.9 2.6 19 X
12 6.1 4.8 1.5 174

13 8.3 5.6 2.9 50 X
14 12.3 4.0 2.4 28

15 6.2 3.5 1.0 106

16 7.5 4.4 2.0 12

17 14.6 7.5 4.1 68 X
18 11.0 8.1 4.2 35 X
19 17.5 11.2 5.7 90 X
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Photos of H3 - face B

Position of working electrodes with 16mm cover is shown by grey line.
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5.8. Annex 8
Concrete cover to reinforcement and working electrodes

Laboratory sheets with covermeter measurements of concrete cover to reinforcement and working
electrodes are presented on the following 12 pages.
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Cover verification (beam)

Beam ID: p j___
5y} v!_"ir.

Lot ier 3
| ‘.1.1 2 j
4] El o & ) s B g
0 s E

e

Cover to reinforcement:

Cover to longitudinal reinforcement: (50 £ 5 mm.)

M1-M2 M2-M3
7
i x1y | £ 79 " X1y | 575
2x2y | 573 w2y | HE
3x3y | 573 w3 | 7S |
H2 ) =~ H2
axav | 5/ axay | 5L
= x5 | So s sxsy |53
ex6Y | &5 3 ex-6Y | 5%
> | 54 %7 |5 5
H4 — H4
sx8y | 5/ sx8y |5 /
Cover to stirrups: (40 £ 5 mm.)
B1 B4 B7
1252 | &/ ) 1757 | BF 17257 | 89
267 | L2 2267 | A 26z | Y/
3272 | 3% 32712 | Yo 32712 | &/
az8z | 4 ) az-87 | YA az-82 | 3

Equipment used: @\2 o FOAAE‘—"EYJ’\ \g/l pnOCEQ
Date: &C "?“ ! &”Ob

Measurement performed by:

&




Cover verification (beam)

Beam ID: Fa

Lol

e

&3

i

Cover to reinforcement:

Cover to longitudinal reinforcement: (50 £ 5 mm.)

M1-M2 M2-M3
e X1y | 5 M 1X-1Y € ]
%2 | 5© 22 | SO
- X3y | Y9 s 33y | 5O
axay | 56l axav | 58
sxsy | &/ sxsy | B/
H3 2 H3
6x-6Y | 53 6x6Y | SR
a N | 53 e 777y |53
ax8y | 5 & sx8y |5/
Cover to stirrups: (40 £ 5 mm.)
B1 B4 B7
sz | 2L 1252 | 49 1252 | B2
2267 | &/ 26z | % 2262 | Yo
sz71z | RQ sz1z | 39 3272 | BF
az-87 | Lo az87 | Y3 4287 | 7/

Equipment used: p\'}\c F:@METE‘?\ S QQ@)CEQ
!

oo Jo ] -1 -6

Measurement performed by:

L7

o 7




Cover verification (beam)

S = 4

La: 1
. .
L it
o
lal @ e & &
1
s |
kil i

Cover to reinforcement:

Cover to longitudinal reinforcement: (50 £ 5 mm.)

o

w3

. X

. :EX}

M1-M2 M2-M3
" x1v | 49 - ix1y | 59
x2y | HE§ ax2y | 4O
3x3y | H 9 3ax3y | 49
H2 e H2 L
ax-ay | 49 4X-4Y HKE
5X-5Y 0 sxsy | 49
H3 =L H3 v
6x6Y | 53 6x-6Y | Spo
%7y | 53 7%7Y | Y §
H4 =P H4 1 ?
8x-8y | 5p gx8y | 5|
Cover to stirrups: (40 £ 5 mm.)
B1 B4 B7
1252 | 29 1z52 | 2F 17-52 H1
26z | 78§ 2267 | 2 226z | Y1
3z7z | 39 3z72 | Ho 3272 | 3F
azsz | 95 4287 | 36 az87 | 26
. 0 ST T < /\5 i O s
Equipment used: /- ICOHOrUETiE § ‘ e
S O
Date: (/”’( { Z —_ l .8
Measurement performed by: /)

J ﬁ‘\;‘




Cover verification (beam)

Beam ID: e
(

Cover to working electrodes

Cover to Working Electrodes in face A:

M1 (Atmospheric) M2 (Splash) M3 (Immersed)
6 LA | 1a1T | [ 16 TA | 3a3T | |7 16_N_A | sa5T | (7
16+2 mm 2A-2T > 16£2 mm AA-AT l g 16+2 mm 6A-6T (7
25 LA 1B-1T |7 Y 25_T_A 3837 [ 2S5 25 N_A 5B-5T | 7%
2542 mm 2B-2T ZM 25£2mm | 4B4T | 74 25+2 mm 6B-6T | 24
50 LA | 1caT | S/ 50T A | 3c3t |0 SO_N_A | sc5T | &7
50£2mm | 2co1 |49 sox2mm | acat [ &/ sox2mm | ec6T | S/
Cover to Working Electrodes in face B:
M1 (Atmospheric) M2 (Splash) M3 (Immersed)
1618 [ axas | /& 1678 | 3x35 | /£ 16 NB | sx55 | |7/
16x2mm | 2x-25 | (G 16x2mm | 4x4s | | 16£2mm | 6X-65 | | +
25 L B 1Y-1S Z 5 25T B 3Y-3§ 7S 25_N_B 5Y-58 | 2%
252 mm 2Y-2S 25 252 mm | 4v-4S | 25 25t2mm | 6Y-6S |75
50 L B 1215 | §79 50_T_B 3235 | SO 50_N_B 5255 |0
502mm | 27-25 | &p 50£2mm | 4z4s | C 0O so£2mm | 6265 | /7
Position of working electrodes
Distance from formwork in face A
M1 (Atmospheric) M2 (Splash) M3 (Immersed)
16_LA | 1K-1U 16 T A | 3k3U 16_N_A | 5K-5U
271 mm 2K-2U 271 mm 4K-4U 271 mm 6K-6U
25 LA | 11U 25 TA | 3L3U 25 N_A | 5L-5U
195 mm 2L-2U 195 mm 4L-4U 195 mm 6L-6U
S50_LA | 1M-1U 50 T A | 3M-3U 50 N_A | 5M-5U
119 mm 2M-2U 119 mm AM-4U 119 mm 6M-6U
Distance from formwork in face B
M1 (Atmospheric) M2 (Splash) M3 (Immersed)
16_LB | 1K-1U 16_T_B | 3K-3U 16_N_B | 5K-5U
271 mm 2K-2U 271 mm 4K-4U 271 mm 6K-6U
25 LB | 11U 25T B | 3L3U 25 N_B | 5L5U
195 mm 2L-2U 195 mm 41-4y 195 mm 6L-6U
50 LB | 1M-1U 50 T B | 3M-3U 50_N_B | 5M-5U
119 mm 2M-2U 119 mm 4M-4U 119 mm 6M-6U
o = n — T — P WEe=
Equipment used: “‘/u ﬁ {f;f/ i {:7 (AN | s Ot S
g .9 C
Date: fakg / o5 - [ L!‘]
Measurement performed by: '} [ /j/ l; - R Photo documentation taken:
Wpde, (]
|




Cover verification (beam)

Peam ID: ( -)«j_

2y £
ST B3 i, &
1
v ' il
XY e P L 7
1 ._.-@1_ #io: | A
(:v 1 ».’H:l' v
X) o) *.i'ﬁ- 5 X
v By
D
Cover to reinforcement:
Cover to longitudinal reinforcement: (50 £ 5 mm.)
M1-M2 M2-M3
N x1v | 473 M 1y | &9
w2 | 55 2y | 9
3y | 54 33y |53
H2 H2 -
axay | 53 ax-ay | 59
sx-sy | 5 5X-5Y | 5.4
H3 . H3
6x-6Y | 54 6X-6Y | 5 A
s 7y | 5% - v | 53
8x-8y | 53 sx8Y | 50O
Cover to stirrups: (40 £ 5 mm.)
B1 B4 B7
1257 | 4 sz | H 1257 | Y]
76z | 4 | 2262 | L] B 76z | A
sz7z | 39 az7z | Y 3271z | BF
azgz | A azsz | H3H azsz | 4

Equipment used: {T) 6 F’OM@TE \O\ S

pate: J.O1 F- 12~ 10

Measurement performed by:

-~

!

PROCEDR



Cover verification (beam)

Beam ID: G"r)\ ;
i

; l‘,y_?_i g W3
al &b b2 & i e g E
, .
o ac e ) 2 &g & e
= o 3 =5 = MVN‘A:}:N" X ; _H,{ G X
L] E
20 < § MO i)
f V& ———— L B FRLE o
I [ N v ! oY
Cover to reinforcement:
Cover to longitudinal reinforcement: (50 £ 5 mm.)
M1-M2 M2-M3
x1y | 5 X1 | 573
H1 = H1
%2y |5 w2 | Sa
33y | S5 33y | S
H2 = H2
axay | 59 axay | 58
" 5X-5Y | S g 5X-5Y | 55
6x-6Y | Y ex-6Y | 5
v L [ SY e XY | 55
8x-8Y | 54 8x-8y | SO

Cover to stirrups: (40 £ 5 mm.)

B1 B4 B7

125z | A9 1252 | S 1252 | Yo

2262 | Heoo 26z | HH 26z | H3

3z7z | A9 32712 | Ho 3271z | Yo

4287 | Y| az8z | HA azsz | H

Equipment used: Dﬁom ME“TE LQ S'\ pQ@ Q’EQ

Date: Q\O/g\/ 9\\ /O




Cover verification (beam)

Beam ID: G, 3 .

w Wi
Al ®D ] 3 B i wi
! ;
oo = = 6 . 5
r,,fk«:~~ e S —— i B BT z 7 ar
5 TR e e HL 2
sty |
20 i Loy
: iac”
[ ————r. = o 8 PR &
i Y Sg
: _,7 :
Cover to reinforcement:
Cover to longitudinal reinforcement: (50 £ 5 mm.)
M1-M2 M2-M3
X1 | 5a x1y | Seo
H1 H1
%2y | S X2y | Y4
X3y | 5/ 3 | 78
H2 L H2 :
axay | 5/ ax-ay | Y8
s x5y | 5Q s sxsy | /7
ex6Y | 55 ex6Y | FAZ
. w7y | 53 i 7 | G
ax8Y | 54 ax8y | S
Cover to stirrups: (40 £ 5 mm.)
B1 B4 B7
1252 | &Y 1252 | &Z 1757 | B9
26z | Bl 2267 | 54 26z | X9
327z | Bl 3272 | Yo 3272 | AT
az8z | 39 az8z | A4 az8z | 3F

Equipment used: QA ) Sq 8 bq

Date: a@’g‘ ]9\\ ) @

Measurement performed by:




Cover verification (beam)

Beam ID: (/ \2)

Cover to working electrodes

Cover to Working Electrodes in face A:

M1 (Atmospheric) M2 (Splash) M3 (Immersed)
61lA[ar [ /Y 16T A | 3a3T | /4 16_NA | sasT | /A
6£22mm | a1 | /A 1622 mm | ga41 | /%2 w622mm | ea6T | /2
25LA | 11T | QS 5TA | 3831 | QA 5 NA | 585T | QS
2582 mm | 2T 9~é; 25t2mm | 4841 | QY 2582 mm | eB-6T | S5 |
s0_LA | 1ciT [ S/ s0TA | scar [, S/ S0NA | scsT | S/
so2mm | pcor | & s0£2mm | gcar | S s0£2mm | ec6T | &/
Cover to Working Electrodes in face B:
M1 (Atmospheric) M2 (Splash) M3 (Immersed)
1618 [ xas [ /A~ 1678 [ 3x3s | /A 16 NB [ sxss [ /8
16x2mm| xas | /& 16£2mm | axas | /A 16x2mm | exes | /A~
5L B | 1vas | 2.5 2518 | 3v3s | A5 25NB | syss | .S
25£2mm [ 2v2s | 2582mm | avas | LS 2522 mm [ gys | .3
50LB | 1z1s | /T | 50T B | 3235 | S/ SONGB | 5255 | &/
5012 mm | 2725 50 50£2mm | 4745 |5, & 50£2 mm | 6765 _(7_7
Position of working electrodes
Distance from formwork in face A
M1 (Atmospheric) M2 (Splash) M3 (Immersed)
16_LA | 1K-1U 16 T A | 3K-3U 16_N_A | 5K-5U
271 mm 2K-2U 271 mm 4K-4U 271 mm 6K-6U
25_LA | 11U 25T A | 33U 25_N_A | sL-5U0
195 mm 2L-2U 195 mm 41-4U 195 mm 6L-6U
50 LA | 1M-1U 50T A | 3M-3U 50_N_A | 5M-5U
119 mm | 2M-2U 119 mm | gMm-4U 119 mm | gM-6U
Distance from formwork in face B
M1 (Atmospheric) M2 (Splash) M3 (Immersed)
16_L B | 1k-1U 16 T.B | 3K-3U 16_N_B | 5K-5U
271 mm 2K-2U 271 mm 4K-4U 271 mm 6K-6U
251 B | 1L-1U 25T B | 3L-3U 25_N_B | 5L-5U
195 mm 212U 195 mm 41-4U 195 mm 6L-6U
50 LB | 1M-1U 50 T B | 3Mm-3U 50 N_B | 5M-5U
119 mm | 2Mm-2U 119 mm | g4Mm-4U 119 mm | gM-6U

Equipment used: @p@ FO \TE@ \S Q meEQ

e 198 1o

Measurement performed by:

Photo documentation taken:



Cover verification (beam)

Beam ID: H I
i 1

S g W3
|
Jal b2 g o o "
1 1

Cover to reinforcement:

Cover to longitudinal reinforcement: (50 £ 5 mm.)

M1-M2 M2-M3
b x| S | g Ly NSRS 3
xy |85 2X-2Y Y |15C
st S N EEA Y ?‘%
axay | 54 axay | 5Q |53
sl sev 'SR o L2 [ 58 15 |
ex-6Y | “19 sx6v | S |5b
s x7v | HY s x| G4\ ?_’J\
sx-8y | 5 8X-8Y 1SS
Cover to stirrups: (40 £ 5 mm.)
B1 B4 B7
1zsz | Y 125z | Y] 1z52 | Yo
26z | HO 2262 | H 26z | He
sz7z | Yo 327z | N9 327z | 59
azsz | U azsz | YUY azsz | Y°

Equipment used: Pno FO METER S, pQ@C’/EQ
Date: Q\Q 1(?\ \ g\\ \3

Measurement performed by:




Cover verification (beam)

Beam ID: H 9\
L 1

TS ki 3

Cover to reinforcement:

Cover to longitudinal reinforcement: (50 £ 5 mm.)

M1-M2 M2-M3
" X1y | Ses " 1X-1Y {5:
x-2y | §8 X2y | SO
g L3x3Y | 49 by 3%V <1/9'
xay | S axay | S8
ha LSS | S& . 5x-5Y | HRX
6x-6Y | 5Y ex-6Y | &&
- %7 | 5 Ha %7y |5
8x-8Y | 5 gx-8y | S/
Cover to stirrups: (40 £ 5 mm.)
B1 B4 B7
1zs5z | He 1752 | 39 1zsz | LA
226z | HQL 2262 | HA 26z | YR
az72 | BY | 327z | Ho 3272 | 34
az8z | YA azgz | UD a8z | &/

Equipment used: QP\O ]:© M 57 E R S— t Pﬁ@ CEQ

Date: Q\Olg&‘a‘ 13

Measurement performed by:




Cover verification (beam

B ID: 4
eam E k \j,)

Cover to working electrodes
0

Cover to Working Electrodes in face A:

M1 (Atmospheric) M2 (Splash) M3 (Immersed)
6iAalwar [ {9 16 T A | 3a3T & 16 NA ]| sas5T | 1D
1642 mm | 2A0T { q 1682 mm | 4A-4T e 1642 mm | GA-6T P
LA | asar | G x7A | 3831 | OB 25 NA | sesT | QA
2522mm | 221 | QT 25+2 mm | 4B-4T Q\q 2582 mm | 6B-6T &q
50 LA | 1caT |6 50T A | 3c3t | B9 SONA | scs1 | S/
sor2mm | ocot | 50 5042 mm | 4caT 5 & 50£2mm | 66T | &5 Q

Cover to Working Electrodes in face B:

M1 (Atmospheric) M2 (Splash) M3 (Immersed)
16_LB | 1x1s ® 1678 [ 3x35 [ 18 16 NB | sxss [ 19
16£2mm | 2x-25 O} 1642 mm | gx-4S " 9 16£2mm | 6x-65 | S0
2518 | 1v-1S 2578 | 3v3s | QR 25NB | 5755 | 9@ |
25822mm | 2vs | QY 25£2mm | gyas | Q& 2522mm | 6v-65 | I D
S0LB | 1215 | © 5078 | 3235 | S| SONB | 5255 | B0
so£2mm | 2725 | 5 s0£2mm | 4zas | 53 50£2mm | 6265 | S

Position of working electrodes

Distance from formwork in face A

M1 (Atmospheric) M2 (Splash) M3 (Immersed)
16_LA 1K-1U 16_T_A 3K-3U 16_N_A 5K-5U
271 mm 2K-2U 271 mm 4K-4U 271 mm 6K-6U
25_L A 1L-1U 25T A 3L-3U 25_N_A 5L-5U
195 mm 212U 195 mm 41-4U 195 mm 6L-6U
50_LA | 1IM-1U 50_T_A | 3M-3U 50_N_A | 5M-5U
119 mm | 2Mm-2U 119 mm | 4Mm-4U 119 mm | gM-6U

Distance from formwork in face B

M1 (Atmospheric) M2 (Splash) M3 (Immersed)
16_L B 1K-1U 16T B 3K-3U 16_N_B | 5K-5U
271 mm 2K-2U 271 mm 4K-4U 271 mm 6K-6U
25.L B 1L-1U 25T B 3L-3U 25_N_B 5L-5U
195mm | 212U 195mm | 414U 195mm | gL-6U
50 LB | 1IM-1U 50_T_B | 3M-3U 50_N_B | 5M-5U
119 mm | 2m-2U 119 mm | 4Mm-4U 119 mm | gM-6U

wimenes: PROFOMETER S, PROC
Date: Q;O\Sz - \9\" 13

Measurement performed by: Photo documentation taken:




Cover verification (beam)

I?gam ID: k‘ ‘\ :l)

1

L2}
=

EYE Y ¥ Ea [ i B T

Cover to reinforcement:

Cover to longitudinal reinforcement: (50 £ 5 mm.)

M1-M2 M2-M3
p LG ¥ L
e 1X-1Y | & " 1X-1Y _18
x-2y | H g x2y | 5
o 3X-3Y i—{ g o 3X-3Y _\3
ax-ay | Y& x4y | Sy
N ESA b LY | S50
ex6Y | S exey | 04
x7v | 49 x7v | §Y
H4 H4 —~
8x-8y | L 8x-8Y | 5S¢~
Cover to stirrups: (40 £ 5 mm.)
B1 B4 B7
1zsz | 49 175z | Yo 175z | &)
76z | 3 F 27-62 2262 | 4R

327z | Y 327z | QY 3272 | 37
az87 | AL 4787 | — 428z | Blp

Equipment used: PRC? J‘;O S T T — — I
| METER S, Proc &
Date: ;O/g\ /Q“ /3

Measurement performed by:
. T




509. Annex 9
Compressive strength

Report from testing of compressive strength is presented on the following 7 pages.
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DANISH
TECHNOLOGICAL
INSTITUTE

Gregersensvej
DK-2630 Taastrup
+45 72 20 20 00
Info@teknologisk.dk
www.teknologisk.dk

Page 1 of 7
Init: Foe/Thsv
Order no.: 866865-1

Appendix: 0
Assigner: Company: Teknologisk Institut
Address: Gregersensvej 1
City: DK-2630 Taastrup
Material: 3 mix x 6 cast concrete cubes 100 x 100 x 100 mm.
Project: Austefjorden Exposure Site.
Sampling: The material for testing was cast by the Danish Technological Institute and marked:

Mix F1, F2, F3. Date of casting 2018-12-04.

Mix G1, G2, G3. Date of casting 2018-12-07

Mix H1, H2, H3. Date of casting 2018-12-11.
Period: The testing was completed 2019-01-01 - 2019-03-12.

Test method: DS/EN 12390-3 + AC :2012 Testing hardened concrete - Part 3: Compressive
strength of test specimens.

DS/EN 12390-7:2012 Testing hardened concrete - Part 7: Density of hardened

concrete.
Results: Result of the test is given on page 2 - 7 of this report.
Storage: The tested material will be destroyed after testing unless something else is pre-

agreed in writing.

Terms: Accredited testing was carried out in compliance with international requirements (EN/ISO/IEC
17025:2005) and in compliance with Danish Technological Institute’s General Terms and
Conditions regarding Commissioned Work accepted by Danish Technological Institute. The test
results apply to the tested products only. This report may be quoted in extract only if the
laboratory has granted its written consent.

Place: Date 2019-04-05, Danish Technological Institute, Taastrup, Concrete Centre
Signature:

Finn @stergdrd Thomas Svensson

Lab technician Team Manager
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Page 2 of 7
Order no. 866865-1

Remarks to the tests:

The samples have been tested at a water saturated surface dry condition. The density has been
determined using measured dimensions.

Results:
Cubes no: F1
Age: 28 days
Date of testing: 2019-01-01
Sample id Height Width1l | Width 2 Density Load Compressive strength
Cube
[ o] | [l | [kgnd] | KNI [MPa]
1 100,1 100,5 100,2 2300 391 38,8
2 100,1 101,3 100,2 2290 405 39,9
3 100,1 101,1 100,1 2290 391 38,6
Mean 39,1
Standard deviation 0,7
Cubes no: F2
Age: 28 days
Date of testing: 2019-01-01
Sample id Height Width1l | Width 2 Density Load Compressive strength
Cube
[ o] | ] | kgnd] | KNI [MPa]
1 100,1 101,3 100,2 2300 402 39,6
2 100,0 100,7 100,1 2300 402 39,9
3 100,2 101,5 100,1 2290 391 38,5
Mean 39,3
Standard deviation 0,7
Cubes no: F3
Age: 28 days
Date of testing: 2019-01-01
Sample id Height Width1l | Width 2 Density Load Compressive strength
Cube
[ o] | [l | [kgnd] | KNI [MPa]
1 100,2 100,6 100,2 2310 403 40,0
2 100,1 101,9 100,2 2270 400 39,2
3 100,2 100,6 100,2 2290 403 40,0
Mean 39,7
Standard deviation 0,5
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Cubes no: Gl
Age: 28 days
Date of testing: 2019-01-04
Sample id Height Width1l | Width 2 Density Load Compressive strength
Cube
[rm] o] | [oml | kgnd] | KNI [MPa]
1 100,1 101,6 100,1 2340 700 68,8
2 100,1 101,9 100,1 2330 684 67,1
3 100,0 101,7 100,1 2330 682 67,0
Mean 67,6
Standard deviation 1,0
Cubes no: G2
Age: 28 days
Date of testing: 2019-01-04
Sample id Height Width1l | Width 2 Density Load Compressive strength
Cube
[rm] o] | [oml | kgnd] | KNI [MPa]
1 100,0 101,2 100,0 2320 656 64,8
2 100,1 101,9 100,0 2300 677 66,4
3 100,0 102,1 100,0 2330 660 64,6
Mean 65,3
Standard deviation 1,0
Cubes no: G3
Age: 28 days
Date of testing: 2019-01-04
Sample id Height Width1l | Width 2 Density Load [ Compressive strength
Cube
o] | fom] | [ | ko] | TKN] [MPa]
1 100,1 101,2 100,1 2330 662 65,3
2 100,0 102,1 100,1 2320 652 63,8
3 100,0 101,8 100,0 2300 677 66,5
Mean 65,2
Standard deviation 14
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Cubes no: H1
Age: 28 days
Date of testing: 2019-01-08
Sample id Height Width1l | Width 2 Density Load Compressive strength
Cube
[rm] o] | [oml | kgnd] | KNI [MPa]
1 100,0 100,1 101,4 2350 750 73,9
2 100,0 100,1 102,0 2320 747 73,2
3 100,1 100,1 102,2 2320 737 72,0
Mean 73,0
Standard deviation 0,9
Cubes no: H2
Age: 28 days
Date of testing: 2019-01-08
Sample id Height Width1l | Width 2 Density Load Compressive strength
Cube
[rm] o] | [oml | kgnd] | KNI [MPa]
1 100,1 100,0 101,7 2320 736 72,4
2 100,1 100,0 101,6 2330 744 73,2
3 100,1 100,0 102,0 2320 732 71,8
Mean 72,5
Standard deviation 0,7
Cubes no: H3
Age: 28 days
Date of testing: 2019-01-08
Sample id Height Width1l | Width 2 Density Load [ Compressive strength
Cube
o] | fom] | [ | ko] | TKN] [MPa]
1 100,1 100,0 101,9 2320 713 70,0
2 100,1 100,1 101,4 2330 702 69,2
3 100,1 100,1 101,7 2320 721 70,8
Mean 70,0
Standard deviation 08
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Cubes no: F1
Age: 91 days
Date of testing: 2019-03-05
Sample id Height Width1l | Width 2 Density Load Compressive strength
Cube
[rm] fom] | (o] | gnd] | KN] [MPa]
1 100,1 101,5 100,0 2290 507 50,0
2 100,1 101,0 100,1 2300 502 49,7
3 99,9 102,3 100,1 2290 506 49,4
Mean 49,7
Standard deviation 0,3
Cubes no: F2
Age: 91 days
Date of testing: 2019-03-05
Sample id Height Width1l | Width 2 Density Load Compressive strength
Cube
[rm] fom] | (o] | gnd] | KN] [MPa]
1 100,0 101,0 99,9 2290 522 51,7
2 100,2 101,9 100,2 2270 515 50,4
3 100,2 101,0 100,1 2270 524 51,8
Mean 51,3
Standard deviation 0,8
Cubes no: F3
Age: 91 days
Date of testing: 2019-03-05
Sample id Height Width1l | Width 2 Density Load Compressive strength
Cube
[rm] fom] | (o] | ggnd] | KN] [MPa]
1 100,1 101,5 100,1 2310 521 51,3
2 100,0 101,3 100,1 2290 516 50,9
3 100,2 100,9 100,0 2300 506 50,1
Mean 50,8
Standard deviation 0,6




DANISH

TECHNOLOGICAL

INSTITUTE

Page 6 of 7
Order no. 866865-1

Cubes no: Gl
Age: 91 days
Date of testing: 2019-03-08
Sample id Height Width1l | Width 2 Density Load Compressive strength
Cube
[rm] fom] | (o] | gnd] | KN] [MPa]
1 100,0 101,9 100,1 2330 752 73,7
2 100,2 104,0 100,1 2270 767 73,7
3 100,0 102,3 100,0 2340 742 72,5
Mean 73,3
Standard deviation 0,7
Cubes no: G2
Age: 91 days
Date of testing: 2019-03-08
Sample id Height Width1l | Width 2 Density Load Compressive strength
Cube
[rm] fom] | (o] | gnd] | KN] [MPa]
1 100,0 103,2 100,1 2310 727 70,4
2 100,0 101,9 100,3 2320 712 69,7
3 100,2 102,1 100,2 2300 720 70,4
Mean 70,1
Standard deviation 0,4
Cubes no: G3
Age: 91 days
Date of testing: 2019-03-08
Sample id Height Width1l | Width 2 Density Load Compressive strength
Cube
[rm] fom] | (o] | ggnd] | KN] [MPa]
1 100,0 102,2 100,1 2310 721 70,5
2 100,1 100,8 100,1 2330 750 74,3
3 100,0 100,9 100,1 2320 724 71,7
Mean 72,2
Standard deviation 2,0
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Cubes no: H1
Age: 91 days
Date of testing: 2019-03-12
Sample id Height Width1l | Width 2 Density Load Compressive strength
Cube
[rm] fom] | (o] | gnd] | KN] [MPa]
1 100,1 101,6 100,1 2340 847 83,3
2 100,1 101,8 100,1 2340 824 80,9
3 100,0 101,9 100,1 2330 870 85,3
Mean 83,1
Standard deviation 2,2
Cubes no: H2
Age: 91 days
Date of testing: 2019-03-12
Sample id Height Width1l | Width 2 Density Load Compressive strength
Cube
[rm] fom] | (o] | gnd] | KN] [MPa]
1 100,0 102,2 100,1 2320 830 81,1
2 100,1 101,8 99,9 2340 846 83,2
3 100,0 101,3 100,1 2340 844 83,2
Mean 82,5
Standard deviation 1,2
Cubes no: H3
Age: 91 days
Date of testing: 2019-03-12
Sample id Height Width1l | Width 2 Density Load Compressive strength
Cube
[rm] fom] | (o] | ggnd] | KN] [MPa]
1 100,0 101,2 100,1 2330 832 82,1
2 100,0 100,6 100,0 2340 820 81,5
3 100,0 102,0 100,1 2320 844 82,7
Mean 82,1

Standard deviation

0,6




5.10. Annex 10
Resistivity

Report from testing of concrete resistivity is presented on the following 4 pages.
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Assigner:

Material:

Sampling:

Period:

Test method:

Results:
Storage:

Remarks:

Terms:

Place:

Signature:

DANISH
TECHNOLOGICAL
INSTITUTE

Gregersensvej
DK-2630 Taastrup
+45 72 20 20 00
Info@teknologisk.dk
www.teknologisk.dk

Page 1 of 4

Init: FOE/THSV
Order no.: 861486-1
Appendix: 0

Contact person: Henrik Sgrensen

Company: Teknologisk Institut
Address: Gregersensvej 1
City: DK-2630 Taastrup

3 mix x 12 cast concrete cubes 100 x 100 x 100 mm.
Project: Austefjorden Exposure Site.

The material for testing was cast by the Danish Technological Institute and marked:
Mix F1, F2, F3. Date of casting 2018-12-04.

Mix G1, G2, G3.  Date of casting 2018-12-07
Mix H1, H2, H3.  Date of casting 2018-12-11.

The testing was completed 2019-01-01 to 2019-03-12.

Statens vegvesen, R210 Laboratorieundersgkelser.
443 Spesifikk elektrisk motstand (resistivitet).

Results of the test is given on page 2 to 4.

The tested material will be stored in water bath after testing.

Exposure temperature: Water bath 20°C +1 °C.

Testing temperature: Climate chamber 20°C £1 °C.

Resistance in the electronics circuit: <10 Q.

The test has been performed according to the Danish Technological Institute's general terms and
conditions, which apply to the date of conclusion of the contract. The test results are only valid

for the tested specimens. The test report may only be extracted, if the laboratory has approved
the extract in writing

Date 2019-03-14, Danish Technological Institute, Taastrup, Concrete Centre.

Thomas Lennart Svensson
Teamleader

Finn @stergdrd
Laboratory Technician
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443 Spesifikk elektrisk motstand (resistivitet)

Testing Date:
28 days: 2019-01-01
91 days: 2019-03-05

ID: Mix F1
Dimension 1 2 3 4
Length m 0,1013 0,1013 0,1005 0,1011
Width m 0,1001 | 0,2001 | 0,1001 | 0,1002
Height m 0,1001 0,1001 0,1000 0,1002
Cross-sectional aream” | 0,0101 0,0101 0,0101 0,0101
Temperature °C
Resistance Q 1 2 3 4 Laboratory [Water bath
28 days 988,8 1094,8 1052,9 1090 20,6 20,3
91 days 2197 2216 2186 2183 20,0 20,0
Resistivitet Qm 1 2 3 4 Mean
28 days 100,2 110,9 105,9 110,2 106,8
91 days 222,6 224,5 219,9 220,7 221,9
ID: Mix F2
Dimension 1 2 3 4
Length m 0,1010 0,1012 0,1014 0,1014
Width m 0,1002 0,1002 0,1001 0,1001
Height m 0,1000 0,1001 0,1001 0,1002
Cross-sectional aream’ [ 0,0101 0,0101 0,0102 0,0102
Temperature °C
Resistance Q 1 2 3 4 Laboratory [Water bath
28 days 979,8 949,4 1002,9 1056,2 20,6 20,3
91 days 2208 2164 2240 2358 20,0 20,0
Resistivitet Om 1 2 3 4 Mean
28 days 99,2 96,2 101,7 107,0 101,0
91 days 223,5 219,2 227,1 238,9 227,2
ID: Mix F3
Dimension 1 2 3 4
Length m 0,1005 0,1011 0,1006 0,1008
Width m 0,1001 0,1002 0,1002 0,1002
Height m 0,1001 0,1001 0,1001 0,1002
Cross-sectional aream” | 0,0101 0,0101 0,0101 0,0101
Temperature °C
Resistance Q 1 2 3 4 Laboratory [Water bath
28 days 970,2 978,5 964,3 1000,6 20,6 20,3
91 days 2208 2189 2124 2214 20,0 20,0
Resistivitet Qm 1 2 3 4 Mean
28 days 97,5 99,0 97,1 100,9 98,6
91 days 221,9 221,5 213,9 223,2 220,1
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443 Spesifikk elektrisk motstand (resistivitet)

Testing Date:
28 days: 2019-01-04
91 days: 2019-03-08

ID: Mix G1

Dimension 1 2 3 4
Length m 0,1000 0,1001 0,1001 0,1001
Width m 0,1018 0,1013 0,1016 0,1015
Height m 0,1000 0,1001 0,1000 0,1002
Cross-sectional area m” 0,0102 0,0101 0,0102 0,0102

Temperature °C
Resistance Q 1 2 3 4 Laboratory |Water bath
28 days 2200 2198 2170 2196 19,8 20,2
91 days 3669 3626 3519 3511 19,8 20,0
Resistivitet Om 1 2 3 4 Mean
28 days 224,0 222,7 220,7 222,7 222,5
91 days 373,5 367,3 357,9 356,0 363,7
ID: Mix G2
Dimension 1 2 3 4
Length m 0,1001 0,1001 0,1001 0,1001
Width m 0,1013 0,1015 0,1013 0,1021
Height m 0,1000 0,1001 0,1000 0,1000

Cross-sectional area m? 0,0101 0,0102 0,0101 0,0102

Temperature °C
Resistance Q 1 2 3 4 Laboratory |Water bath
28 days 2096 2078 2061 2047 19,8 20,2
91 days 3409 3435 3301 3349 19,8 20,0
Resistivitet Qm 1 2 3 4 Mean
28 days 212,5 210,9 209,0 209,2 210,4
91 days 345,7 348,7 334,7 342,3 342,8
ID: Mix G3
Dimension 1 2 3 4
Length m 0,1001 0,1002 0,1002 0,1001
Width m 0,1015 0,1014 0,1023 0,1007
Height m 0,1001 0,1001 0,1002 0,1002

Cross-sectional area m? 0,0102 0,0102 0,0103 0,0101

Temperature °C
Resistance Q 1 2 3 4 Laboratory |Water bath
28 days 2110 2150 2080 2117 19,8 20,2
91 days 3430 3480 3372 3539 19,8 20,0
Resistivitet Qm 1 2 3 4 Mean
28 days 214,2 218,2 212,8 213,0 214,5
91 days 348,1 353,2 345,0 356,0 350,6
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443 Spesifikk elektrisk motstand (resistivitet)

Testing Date:
28 days: 2019-01-08
91 days: 2019-03-12

ID: Mix H1

Dimension 1 2 3 4
Length m 0,1015 0,1011 0,1019 0,1016
Width m 0,1001 0,1001 0,1001 0,1001
Height m 0,1002 0,1001 0,1002 0,1002
Cross-sectional area m” 0,0102 0,0101 0,0102 0,0102

Temperature °C
Resistance Q 1 2 3 4 Laboratory |Water bath
28 days 1279 1265 1292 1336 20,1 20,3
91 days 2816 2783 2835 3085 19,9 19,9
Resistivitet Om 1 2 3 4 Mean
28 days 129,7 127,9 131,5 135,6 131,2
91 days 285,5 281,4 288,6 313,1 292,2
ID: Mix H2
Dimension 1 2 3 4
Length m 0,1014 0,1018 0,1008 0,1010
Width m 0,1001 0,1001 0,1000 0,1001
Height m 0,1001 0,1000 0,1001 0,1001

Cross-sectional area m? 0,0102 0,0102 0,0101 0,0101

Temperature °C
Resistance Q 1 2 3 4 Laboratory [Water bath
28 days 1333 1331 1307 1304 20,1 20,3
91 days 2943 2928 2849 2905 19,9 19,9
Resistivitet Qm 1 2 3 4 Mean
28 days 135,2 135,6 131,6 131,7 133,5
91 days 298,4 298,4 286,9 293,4 294,3
ID: Mix H3
Dimension 1 2 3 4
Length m 0,1015 0,1011 0,1011 0,1012
Width m 0,1002 0,1002 0,1002 0,1002
Height m 0,1002 0,1002 0,1001 0,1000

Cross-sectional area m? 0,0102 0,0101 0,0101 0,0101

Temperature °C
Resistance Q 1 2 3 4 Laboratory |Water bath
28 days 1226 1234 1233 1227 20,1 20,3
91 days 2717 2748 2739 2775 19,9 19,9
Resistivitet Qm 1 2 3 4 Mean
28 days 124,4 124,8 124,8 124,4 124,6
91 days 275,8 277,8 277,2 281,4 278,0




5.11. Annex 11
Production of working electrodes

Procedure from Statens vegvesen regarding the production of working electrodes is presented on the
following 2 pages.

Please note that according to agreement with Statens vegvesen the following changes of the procedure
was applied:

e The length was reduced to 800mm to give room for the cables and the required cover depth
e Both ends were coated with Renderoc ST 05 from Fosroc (substituting SBR Febond)
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VT

Statens vegvesen

Notat
Til: Fyll inn. Saksbehandler/telefon:
Fra: Karla Hornbostel Karla Hornbostel/ 45069884
Kopi til: Var dato: 20.03.2018
Var referanse: Betongelementer
Austefjorden

Produksjon av arbeidselektroder

Arbeidselektrodene tildannes fra armeringsstenger g10 mm til lengde 850 mm.
Armeringsstal som brukes skal vaere produsert av Celsa Armeringsstal AS, Mo i Rana, Norge

(Tempcore® process), kamstal av teknisk klasse BSOONC i samsvar med NS 3576-3, diameter
10 mm.

De ytterste 5 cm av stengene skal sikres mot korrosjon. Far endene sikres mot korrosjon
skal det monteres en armeringskontakt pa den ene enden av arbeidselektroden, se Figur 1
og beskrivelse «Etablering av armeringskontakter». Korrosjonsbeskyttelsen gjgres ved a
danne et belegg av slitasjebestandig sementpasta (Portland sement blandet med en styrene
butadiene co-polymer (SBR Febond) i et passende blandingsforhold og tykkelse som gitt i
produktbeskrivelsen). Etter herdning av pastaen (> 1 dggn) skal det i tillegg brukes en
krympestrampe over omradet med pasta. Etter montering av krympestrgmpe skal den
eksponerte staloverflaten rengjgres med aceton, deretter skal det unngés at stalet kommer i
kontakt med fett, olje eller lignende.

a) Kapping av armeringsstenger @10 mm, lengde 850 mm

(

b) Montering/forsegling av armeringskontakt, <55 mm fra stangende

!

C) Dypping av stangende i martel, ytterste 75 mm

\- T

d) Montering av krympestrempe, ytterste 65 mm

Figur 1 — Produksjon av arbeidselektroder.
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Etablering av armeringskontakter
P& hver arbeidselektrode skal det festes én kabel (armeringskontakt) med lengde >4m.
Kablene som anvendes skal veere slik at
o de er bestandige i norsk kystklima og i pH opp til 13.5, det inkluderer isolasjon, leder
0og merking.
e de er tilstrekkelig skjermet mot pavirkning fra omgivelsene slik at signalkvalitet
opprettholdes i aktuelt miljg.

Videre gjelder:
e Skjating av kabel er ikke tillatt.
e Det skal utvises varsomhet ved handtering og installasjon av kabel slik at den ikke
skades. Kabler skal ikke bgyes med en radius mindre enn 10 ganger sin diameter.
Alle kabler skal sikres god strekkavlastning.

Ren, blank stélflate etableres i kontaktpunktet f.eks. ved sliping eller boring for & sikre god
kontakt. Armeringskontakten etableres pa en slik mate at den er mekanisk solid og gir god,
varig elektrisk kontakt mellom armeringsstal og ledning. Dette kan gjgres med kabelsko og
skrue eller eksoterm sveiseteknikk. Metoden som benyttes for a etablere
armeringskontakten skal beskrives og gjennomfgringen av den skal dokumenteres.

Den ferdige koblingen mellom armeringsstal og ledning skal forsegles med herdeplast
(epoksy eller tilsvarende ikke-ledende masse) som er vanntett og alkaliebestandig.
Forseglingen skal omfatte hele koblingspunktet inklusiv eventuelle skruer og klemmer og all
maéleledning uten isolasjonskappe.

Antall arbeidselektroder

Det bestilles minst 36 arbeidselektroder og maksimal 72.
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5.12. Annex 12
Potentials of ERE-20 Reference Electrodes

Calibration sheet from FORCE Technology is shown below. The nine ERE-20 reference electrodes used
for the concrete elementes are marked with colored bars.

FORCE|
== {iECHNOLOGY
5m R39630 188 mV vs, SCE 1500 chm
5m R39631 187 mVvs. SCE | 1900 ohm
5m R39632 192 mVvs. SCE | 1800 chm
5m R39633 192 mV vs. SCE | 2000 ohm
5m R39634 194 mV vs. SCE 2000 ohm
5m R39635 191 mVvs. SCE | 2000 ahm
5m R39636 192 mVvs. SCE | 1900 ohm
Sm_  R39%37 | 187 mVvs.SCE | 2400 ohm
Sm R39638 192 mV vs. SCE 2100 ohm
Sm_ R39%39 191 mVvs, SCE | 1700 ohm
5m R39640 191 mVvs, SCE | 2100 ohm
5m R39641 191 mV vs. SCE | 2200 ohm
H3:HREL| 5m = R3%42 | 194 mVvs. SCE | 2000 ohm
5m R39643 105 mVvs. SCE | 2000 ohm
5m R39644 | 194 mVvs. SCE | 2200 ohm
5m R39645 193 mVvs. SCE | 1800 ohm
5m R39646 | 195 mV vs, SCE | 2100 ohm
H3:HRET | 5pm R3%647 . 187 | mVvs.SCE | 2300 ohm
G3GRET| s5m = R3%e48 | 194 mVvs. SCE | 2200 ohm
5m R39649 ‘ 191 mV vs. SCE 2300 ohm
SEREIRELL [ S R39650 . 187 | mVyvs.SCE | 1900 chm
H3HREN| 5m © R3ges1 197 mV vs. SCE 1900 ohm
G3GREN| sm = R3%es2 187 mVvs. SCE | 2400 ohm
5m R39653 192 mV vs. SCE | 2200 ohm
FXFRET | sp R3%654 | 191 mVvs.SCE | 1900 |  ohm
F3.FREN | s5q R39655 195 mV vs. SCE 2100 | ohm
F3FREL | s5m R39656 195 mV vs. SCE 2100 ohm
5m R39657 192 mV vs. SCE | 2100 ohm
5m R39658 197 | mVvs.SCE | 2200 ohm
| _5m R39659 192 | mVvs.SCE | 2100 ohm
| 5m R39660 | 186 mVvs.SCE | 2300 ohm
5m R39661 i 190 mV vs. SCE 2000 ohm
5m_| R39662 : 187 mV vs. SCE 2700 ohm
Sm_ ! R39663 | 192 mV vs. SCE 2000 ohm
5m_;  R39664 | 192 mVvs.SCE | 1900 ohm
frhs e Sl
5m R39665 193 mVvs. SCE | 1700 ohm
5m R3966E....... 189 mV vs. SCE 2000 ohm
5m R39667 193 mVvs.SCE | 2100 ohm
5m R39668 195 mVvs.SCE | 2700 ohm
5m R39669 194 mVvs.SCE | 2300 ohm
5m R39670 197 mVvs. SCE | 2200 ohm
5m R39671 196 mVvs. SCE | 1800 ohm
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The potentials of the ERE-20 reference electrodes were checked by relative electrochemical potential
measurements in a saturated Ca(OH), solution. ERE-20 No. R39652 was used as reference.

ERE20

R39652

R39642
R39647
R39648
R39650
R39651
R39653
R39654
R39655
R39656

Data from FORCE

mV vs. SCE

187

194
187
194
187
197
192
191
195
195

Difference

C)OOO#U‘ISO\IO\I

10 min.
mV vs. REF

14

15

10
11

[N

20 min.
mV vs. REF

13

13

11
1M

11
10

Maximum deviation from values specified by FORCE Technology after 20 minutes in Ca(OH). solution
was 6 mV, which was evaluated as being acceptable.
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1. Armering:

Overdekning :

40 mm til beyler, £ 5 mm tillatt avvik
50 mm il langsgdende armering, * 5 mm fillatt avvik

BSOONC ihht. NS3576-3

2 Boyeliste er vist pa tegning
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