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GENTILLY, le 29 Juillet 1976
STC/CB/CA

INSTALLATION OF TP1 PLATFORM ON THE SEABED
AT FRIGG FIELD

INTROBUCTION

TPl Platform arrived on FRIGG Field on June, 4th 1576 and remaid-
ned in stand by until weather conditions allowed for installation.

Positioning and installation were initiated by Saturday, June
5th, 1976.

The greatest concern for instaltlation was the slope of seabed
(1,2 %), the concrete skirt penetration, the grouting under the
base s]ab

Actual installation was directed checking that

neither structure nor foundation soils were damaged at any
time of the operation ;

- weather conditions remained allowable ;
- structure kept an allowable inclination

- skirts penetrated inside soil caring -for behaviour of soils
and state of piping.

Informations were given by instrumentation and submarine review.

INSTRUMENTATION

The horizontality of the platform was monitored in two orthogon-
al directions (diagonals of the caisson) by means of two water
levels installed on the deck.

The vertical movements curresponding to the depth of penetration
were monitored by external sighting from QP Platform.

The penetrations of each corner were computed from levelling of
the deck and from vertical movement of sighting staff.




The water levels in the 9 compartments were known by digital'
readings in immersion shelter and the air pressure inside the
caisson as we]l

Strain gauges were placed at top of the structura] base slab
in order to detect eventual soil pressure and grout overpress-
ure. _
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INSTALLATION STAGE

TOUCH DOWN

Touch down was detected by bottom ground sw1tch and by echo
sounders )

As foreseen touch down occurs first at the south corner.

The end of positioning was carried out after touch down and
smooth contact on the seabed was maintained by baltasting and
deballasting.

Th1; operation involved certain dredging of the platform on the
seabed.

The compliance of the positioning instruments did allow for
the accuracy of. positioning of lm. from target point and angul-
ar accuracy revealed within .5 degree.

Ballasting was initiated when thorough checking of location was
approved by ELF. At this moment, the tilts of the platform were
2 %e northwards and 1 % eastwards.

Neverthe]ess, d1fferent1a1 ballasting was undertook in order to
account for the slope of the seabed (1,2 %#).
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PENETRATION PHASES
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No penetration was not1ced until a ballasting weight of 12 000 T
was reached.

As the initial penetration of the platform was about 0,60 m.
it was necessary to mobilize the failure force on skirts by
ballasting - the platform before any resuming of penetration
was noticed.

When penetrating resumed, a tendancy to inclination in the
direction of the ground slope was measured.
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Differential ballasting was not able to control northwards
inclination {(ground slope) but revealed quite capable to canc-
el the tendancy to eastwards tilt.

Differential ballasting continued from 20 000 T to 40 000 T
with a constant tilt (5 % northwards, 3 % eastwards).

On the 8th of June, ballasting was stopped and the placing of
pancakes 21 and 23 on the northest part of the support frame
gave an instantaneous increase of tilt northwards of 2 %o.(}ijgz.

When the ballasting was stopped, the maximum eccentricities
of ballast compatible with the configuration and resistance
of the caisson was reached. Any increase of ballast weight

would have increased the tilt.

COMPLETION OF BALLASTING

A period of ten days elapsed until ballasting was completed.
This period was necessitated for the hook up of the grout
spread and the filling of the first compartment (north comp-
artment). '

During this stand by period, wave gave an additignal tilt of
1 % northwards. Cg'/“ Ny (rovado, 9000 E,_./(ﬂue{;).

When ballasting was resumed we expected the first grouted
cell to make a hard point beneath the raft. It was then poss-
_ible to reduce the tilt by rotating around this point. Final
tilts were 7.2 %, northwards and 2.2 %. eastwards.

. ADDITIONAL INSTRUMEWTATION
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The self pressurization of the caisson lTed to an inner pressure
of 1.2 bar which could be kept easily during the stand by.

This airpressure improved the resistance of the caisson against
" external pressure and could be kept thanks to the airtightness
of the concrete.

The reading of the airpressure gave the gross value of addit-
ional ballasting water by the relationship between pressure
and volume.

The reading of the strain gauges revealed no contact between
the base slab and the seabed during the first ballasting phase.

First stresses in the raft appeared during the built up of
grout.

During the second phase of ballasting, low stresses were detect-
ed in the part of the raft resting on the first grouted corner.
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SUBMARINE SURVEYS

== R T

The first submarine survey started on June, 6th at 10.15 hrs.
From 10.15 to 12.30 the skirts in north corner penetrated of
0.10 m which was. confirmed by calculation.

This inspection led to a first sketch attached to this report.
It allowed for the calibration of the penetration of corners.

The second inspection was carried out during grouting and used
to monitor the grouting, essentially for north compartment. It
confirmed the existence of small pipings which were noticed
during the first survey. The grouting procedure was easily
adapted to this condition.

CONCLUSION

A good agreement was obtained between design assumptions and
measured values.

Instrumentation installed was perfectly adapted to the monitor-
ing of the settlement of the platform.
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WATER LEVELS IN DIRECTION

1 AND 2

Levelling staffs
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BEETEIEES

EA Y.

NORSK TEKNISK

TEST CERTIFICATE
CONCRETE QUALITY CONTROL

§o2

BYGGEKONTROLLA.S SI 3.53%
CONSTRUCTION SIiTE
Fripg TPI
C‘*L_\I(ENT CONTRACTOR
A Sea Tank Co | Scolmarine

STRUCTURAL MEMBER

Underbase Grouting,Comphrtment 3

QUALITY REQUIREMENTS

DATE IJCH KO.

COMPR. STRENGTH SLUMP W/C -RATIO O max CEMENT MIX DESIGNATION
kp/cm? em mm
TESTS ON FRESH CONCRETE
SLUMP AIR VOID CONTENT |MOISTORE CONTENT | W/C -RATIO . ...
. SAND : Density Fluidity
em o, YA 1l.22 29
TEMP AIR TEMP CONCRETE  [TEMP CEMENT TEMP WATER MIXER
c ‘c ¢ ¢
CAST!NG DATE SAMPLES RECEIVED TESTING SAMPLING BY
10 LABORATORY SITE MIX 0l
16.6.76 T .= READY MIX O
IDENTIFICATION SIZE OF DENSITY TESTING; AGE COMPR . STRENGTH
SPECIMENT kp/ dm3 DATE DAYS kp/cm? .
' 2
1la 8.5x10 1.28 14,7 28 11.8
1 b 8.5%10 1.27 " " 12.h
12.1
BATCH WEIGHTS kg per m?
CEMENT kg
SAND kg
COARSE AGGR, kg
COARSE AGGR. kg ‘
WATER ADDED liter ‘
TOTAL WATER liter
BETOKEM LP liter
B - D&, MO Fls



AV SN e T A
NORSK TEKNISK
BYGGEKONTROLL AS

TEST CERTIFICATE
CONCKRETE QUALITY CONTROL

803

CONSTRUCTION SITE

Frigg TPI

CLIENT
Sea Tank Co

CONTRACTOR

Solmarine

[ STRUCTURAL MEMBER

Underbase Grouting,Compartment 3

QUALITY REQUIREMENTS

COMPR. STRENGTH SLUMP W/C -RATIO D tax CEMENT MIX DESIGNATION
kp/cm? cm mm
TESTS ON FRESH CONCRETE
SLUMP AIR VOID CONTENT  |MOISTORE CONTENT | W/C -RATIO . . ..
: SAND . Density Fluidity
cm s S/a 1.21 29
TEMP AIR TEMP CONCRETE | TEMP CEMENT TEMP WATER MiXER
- . - *
o c [ c
CASTING DATE SAMPLES RECEIVED TESTING SLMPLING BY
55 LABORATGRY SITE MIX &l
16.6.76 11.22 reapy Mix (]
IDENTIEICATION |SIiZE OF DENSITY TESTING AGE COMPR, STRENGTH
SPECIMENT kp/ dm3 DATE DAYS kp/em? .
i 2
2 A 8.6;@02 1.26 4.7 28 2.6
B 8.4x3i0 1.26 " " 12.1
10.9
BATCH WEIGHTS kg per m3
CEMENT kg
SAND kg
COARSE AGGR. kg
CCARSE AGGR. kg o
WATER ADDED titer '
TOTAL WATER liter
BETOKEM LP liter




S oA TEST CERTIFICATE

[ a—

BYGGEKONTROLLA.S
CONSTRUCTION SITE
_ Frigg TPI
CLIENT CONTRACTOR
Sea Tank Co Solmarine

STRUCTURAL MEMBER

Underbase Grouting,Compartment 3

CQUALITY REQUIREMENTS

COMPR. STRENGTH SLUMP W/C -RATID D max CEMENT MIX DESIGNATION
kp/em2 cm mm
TESTS ON FRESH CONCRETE
SLUMP AIR VOID CONTENT | MOISTORE CONTENT | W/C -RATIO . .
‘ SAND Density Fluidity
cm /s e 1'205 29
TEMP AIR TEMP CONCRETE | TEMP CEMENT TEMP WATER MIXER
c ¢ ‘c t
CASTING DATE iﬁgg;iioiE'CEWED TESTING SITE MIX 5] SAMPLING BY
6.6.76 162 -
16.6. READY MIX [
IDENTIFICATION |SIZE OF DENSITY TESTING AGE COMPR . STRENGTH
SPECIMENT kps dm3 DATE DAYS kp/emd .
2 .
2 A 8.hx102 1.27 1.7 28 12.6
B B.8x10 1.25 " " 0.1
10.9

BATCH WEIGHTS kg per m?

CEMENT kg
SAND ' kg
COARSE AGGR, kg
COARSE AGGR. : kg
WATER ADDED ' liter
TOTAL WATER ' titer
BETOXEM LP liter

DATE ]-J'SB NO. DNG RO ]r:'. o



o

BNV RN
NORSK TEXNISK
BYGGEKCNTROLLA.S

TEST

CERTIFICATE
CONCRETE QUALITY CONTROL

Rei ORT HS,

805

CONSTRUCTICON SITE

Frigeg TPI

CLIENT

Sea Tenk Co

CONTRACTOR

Solmarine

STRUCTURAL MEMBER

Underbase Grouting,Compartment 3

QUALITY REQUIREMENTS

| COMFR. STRENGTH

SLUMP W/C -RATIO b max CEMENT MIX DESIGNATION
kp/cme cm mra
TESTS ON FRESH CONCRETE
SLUMP AIR VOID GONTENT  [MOISTORE CONTENT | wW/C -RATIO
SAND ‘ Density Fluidity
cm */e T %Y ‘ 1.22 30
TEMP AIR TEMP COMCRETE | TEMP CEMENT TEMP WATER MIXER
c s ¢ 't
CASTING DATE SAMPLES RECEIVED TESTING SAMPLING BY
06 LABORATORY SITE Mix 2
16.6.76 16.— READY MIX O
IDENTIFICATION |Si1ZE OF DEHSITY TESTING, AGE COMPR, STRENGTH
SPECIMENT kp/ cm3 DATE DAYS “kp/cm? .
2
hoa 8.1:(102 1.27 14,7 28 11.1
B 8.3x10 1.25 " " 13.3
12.2
BATCH WEIGHTS kg per m?
CEMENT kg
SAND kg
COARSE AGER. kg
CDARSE AGGR. kg
WATER ADDED liter
TOTAL WATER liter
QETOKEM LP liter
T e TonTe Joa no —“—l"-:'.'v‘c- N Jeve



B

RUNYAE
NORSK TEKNISK
BYGGEKCNTROLLAS

TEST

CERTIFICATE

CONCRETE QUALITY CONTROL

8ot

CONSTRUCTION. SITE

Frigg TPI

CLIENT

Sea Tank Co

CONTRACTOR

Solmarine

STRUCTURAL MEMBER

Underbase Grouting,Compartment 3

QUALITY REQUIREMENTS

‘_]Tca 10,

1swe>nof T

COMPR, STRENGTH SLUMP W/C -RATID D max CEMENT MIX DESIGNATION
lvcp/cm2 cm mm
——
LIFSTS ON FRESH CONCRETE _
SLUMP AIR VOID CONTENT  |MOISTORE CONTENT [ W/C -RATIO ] o
SAND . Density Fluidity
cm /s /s 1.20 28
TEMP AIR TEMP CONCRETE |TEMP CEMENT TEMP WATER MIXER
¢ c 'c 't
| CASTING DATE SAMPLES RECEIVED TESTING SAMPLING BY
LABORATORY SITE MIX i3
17.6.76 0 00 READY MiX O
{DENTIFICATION {SIZE OF DENSITY TESTING AGE COMPR, STRENGTH
SPECIMENT kp/ dm3 DATE DAYS kp/cm2
i B
' e
5 A 8.3)(102 1.29 15.7 28 13.3
B 8.L4%10 1.27 15.7 28 12.2
12.8
BATCH WEIGHTS kg per m?
CEMENT kg
SAND kg
CUARSE ABGR. kg
CUAKSE AGGR. kg
WATER ADDED liter
JOTAL WATER liter
BETOKEM LP liter
e — T -



NOTERY
NORSK TEKNISK
BYGGEKONTROLLA.S

TEST CERTIFICATE
CONCRETE QUALITY CONTROL

REPURT NO.

808

CONSTRUCTION SITE

Frigg TP I

CLIENT
Sea Tank Co

CONTRACTOR

Solmarine

STRUCTURAL MEMBER

Underbase Grouting,Compartment 2

QUALITY REQUIREMENTS

W/C -RATIO

WATER ADODED -
TOTAL WATER

BETOKEM LP

Liter
liter

Liter

CONCRETE GRACE SLUMP D1gg CEMENT MIX DESIGNATION
cm = mm
TESTS ON FRESH CONCRETE
SLUMP AIR ¥OID CONTENT |MOISTURE CONTENT | W/C -RATIO ] o .
SAND Density Fluidity
cm /e /s 1.20 28
TEMP AIR TEMP CONCRETE | TEMP CEMENT TEMP WATER MIXER
c ¢ ¢ e
CASTING DATE SAMPLES RECEIVED TESTING SAMPLING BY
LABORATORY SITE MIX
19.6—76 _ 06.00 READY MIX D
COMPR. STRENGTH
JOENTIFICATION |SIZE CF DENSITY TESTING AGE COMPR, STRENGTH
SPECIMENT ¥p/ dm3 DATE DAYS kp/em?
! : ! ]
2
& A 9.3x102 1.23 17.7 28 15.6
B 9.2x10 1.25 " " 16,3
16.0
-~
BATCH WEIGHTS kg per m? ,
CEMENT kg
SAND g
COARSE AGSR. kg
COARSE AGGR, kg

Trsre

T mnun

Trwa no | rvo.



NOTERY

NORSK TEKNISK
BYGGEKONTROLLA.S

TEST CERTIFICATE
CONCRETE QUALITY CONTROL

REPORT NO

8c9

CONSTRUCTION SITE

Frigg TP 1

CLIENT
Sea

Tank Co

CONTRACTOR
Solmarine

STRUCTURAL MEMBER

Underbase Grouting, Compartment 2

QUALITY RECQUIREMENTS

W/C -RATIO

CONCRETE GRADE SLUMP Oy CEMENT MIX DESIGNATION
cm = mm
TESTS ON FRESH CONCRETE
SLUMP | AIR VOID CONTENT  |MOISTURE CONTENT | W/G -RATIO ] ...
SAND Density Fluidity
om o/ LF 1-21 29
TEMP AIR TEMP CONCRETE TEMP CEMENT TEMP WATER MIXER
't c c ¢
CASTING CATE SAMPLES RECEIVED TESTING SAMPLING BY
6 LABORATORY SITE MIX =
20.6.76 06.00 READY MIX O
COMPR. STRENGTH
IDEMTIFICATICN $SI1ZE OF DENSITY TESTING AGE COMPR, STRENGTH
SPECIMENT kp/ dm3 DATE DAYS kpsem?
2
T A 9.2x10 1.25% 18.7 28 13.0
B 9.0x10 1.24 " " _1kLh
13.7
-~
BATCH WEIGHTS kg per m?
CEMENT kg
$SAND kg
CCARSE AGGR, kg
CCARSE AGGR. kg
WATER ADDED liter

TOTAL WATER

BETOKEM LP

{iter

Liter

[~are INna Na

Towa. no

[ avo.



| REFCRT NO

NOTEBY TEST CERTIFICATE
NORSK TEKNISK CONCRETE O.UALITY CONTROL 810
BYGGEKONTROLLA.S

CONSTRUCTICON SITE
Frigg TP I

CLIENT CONTRACTOR
Sea Tank Co. Solmarine

STRUCTURAL MEMBER

Underbase Grouting, Compartjnent 8

GQUALITY REQUIREMENTS

CONCRETE GRADE SLUMP W/C -RATIO Dygp CEMENT “|Mix OESIGNATION

cm = mim

TESTS ON FRESH CONCRETE

SLUMP AIR VOID CONTENT |MOISTURE CONTENT | W/C -RATIO

’ SAND Density Fluidity

em % /s 1.21 29
TEMP AIR TEMP CONCRETE | TEMP CEMENT TEMP WATER MIXER

. e ' | ‘«
CASTING DATE

ii:g;iﬁ;&fElVED TESTING SITE Mix G |SAMPLING BY
21.6.76 01.15

READY M1X )

COMPR. STRENGTH

IBEHTIFICATION SIZE OF DENSITY TESTING AGE COMPR _STRENGTH
SPECIMENT kp/ dm3 DATE ‘ DAYS kp/ecmi ’
— : — .
8 A g,0x10 1.28 19.7 28 16.7
B 1" 11 l 2? mn , " lh h
15.6
~

BATCH WEIGHTS kg per m?

CEMENT ' kg .
SAND kg
COARSE AGGR. kg
COARSE AGGR, kg
WATER ADDED _ liter
| JOTAL WATER liter
BETOKEM LP Liter

Traver Tiroun Fows wo favo.



NOTERSY

REPORT NO.

TEST CERTIFICATE

CLIENT

NORSK TEKNISK CONCRETE QUALITY CONTROL 811
BYGGEKONTROLLA.S
CONSTRUCTION SITE

Frigg TP I

Sea Tank Co.

CONTRACTOR
Solmarine

STRUCTURAL MEMBER

Underbase Grouting, Compartment 8

QUALITY REQUIREMENTS

W/C -RATIO

1 TOTAL WATER

BETOKEM LP

titer

l[iter

CONCRETE GRADE SLUMP O100 CEMENT MIX DFRIGNATION
cm = mm
TESTS ON FRESH CONCRETE
SLUMP AIR VOID CONTENT  |MOISTURE CONTENT | W/€ -RATIO . .
SAND Density Fluildaty
em %/ "/ 1.21 30
TEMP AIR TEMP CONCRETE TEMP CEMENT TEMP WATER MIXER
© c ¢ ‘¢
CASTING DATE SAMPLES RECEIVED TESTING SAMPLING BY
21.6-76  04.15 LABORATORY SITE MIX
READY MiX ]
COMPR. STRENGTH
IDENTIFICATION |SIZE OF DENSITY TESTING AGE COMPR, STRENGTH
SPECIMENT kp/sdm3 DATE DAYS kp/cm? .
: 2 ] .
9 5L 8.8x102 1.22 19.7 28 18.2
B 8.7x10 1.2k " " _17.8
_18.0
.
BATCH WEIGHTS kg per m?
CEMENT kg
-
SAND kg
COARSE AGGR. kg
COARSE AGGR. g
WATCR ACDED liter

“ep e



NOTERY
NORSK TEKNISK
BYGGEKONTROLLA.S

CONSTRUCTION SiTE

TEST CERTIFICATE
CONCRETE QUALITY CONTROL

REFPORT NO

812

Frigg TP I

CLIENT

Sea Tank Co

CONTRACTOR

Solmarine

STRUCTURAL MEMBER

Underbase Grouting, Compartment 5

]

QUALITY REQUIREMENTS

W/C -RATIO

BETOKEM LP

liter

CONCRETE GRADE SLUMP D10g CEMENT MIX DESIGNATION
cm = mm
TESTS ON FRESH CONCRETE
SLUMP AIR VDID CONTENT  |MOISTURE CONTENT | W/C -RATIO ) o
SAND Density Fluidaty
" em oy s 1.22 29
TEMP AIR TEMP CONCRETE TEMP CEMENT TEMP WATER MIXER
't c c 't
CASTEING DATE SAMPLES RECEIVED TESTING SAMPLING BY
21.6.76 1800 LABORATORY SITE MIX b
READY MIX 3
COMPR. STRENGTH
IDENTIFICATION [SIZE OF DENSITY TESTING AGE COMPR STRENGTH
SPECIMENT kps gmd DATE DAYS kp/cm2
I .
2
1C¢ A 8.7x102 1.28 19.7 28 15.8
B 8.5%10 1.29 " " 15.3
15.6
-
BATCH WEIGHTS kg per m? .
CEMENT kg
-
SAND kg
COARSE AGGR, kg
GCOARSE AGGR. kg
WATER ADDED liter
.TOTAL WATER liter

]‘r\-vr '

Jrwa wn Trvo.



NOTEZBY
NORSK TEKNISK
BYGGEKONTROLL A.S

TEST CERTIFICATE
CONCRETE QUALITY CONTROL

REPCRT NO

813

CONSTRUCTION SITE

ir‘\nfr'

Frige TP I
CLIENT CONTRACTOR
Sea Tank Co. Solmarine
STRUCTURAL MEMBER
Underbase Grouting,Compartment 7
QUALITY REQUIREMENTS
CONCRETE GRADE SLUMP W/C -RATID Oyop CEMENT MIX DESIGNATION
\ cm = mm
TJESTS ON FRESH CONCRETE
SLUMP AIR VOID CONTENT RE CONTEN W/C -RATID . .o
GON E‘ELSDT” CONTENT Density Fluidity
cm /e %/ 1‘21 29
TEMP AIR TEMP CONCRETE TEMP CEMENT TEMP WATER MIXER
T © © c _
CASTING DATE SAMPLES RECEIVED TESTING SAMPLING BY
LABGRATORY SITE MiX G
21.6.76  23.30 READY MIX [
COMPR. STRENGTH
IDENTIFICATION SIZE OF DENSITY TESTING AGE COMPR, STRENGTH
SPECIMENT kp/ dm3 DATE DAYS kp/cm?
. ) ] ]
2
11 4 8.7x.102 1.29 19.7 28 12.6
B 8.6%10 1.30 " " 4.9
13.3
e
BATCH WEIGHTS kg per m?
CEMENT kg
SAND kg
COARSE AGGR. kg
COARSE AGGR. kg
WATER AODED liter
TOYAL WATER Liter
BETOKEM LP Liter
- S [ iAan wn ]f"‘-‘v'ﬂ N0 JRVD.



NOTEBY
NORSK TEKNISK
BYGGEKONTROLLA.S

TEST CERTIFICATE
CONCRETE QUALITY

CONTROL

REPCRT NOQ.

g1l

CONSTRUCTION SITE
Frigg

TP I

CLIENT
Sea Tank Co.

CONTRACTOR

Solmarine

STRUCTURAL MEMBER

Underbase Grouting, Compartment 8

QUALITY REGUIREMENTS

Ww/C -RATIO

CONGCRETE GRADE SLUMP Dyog CEMENT MIX DESIGNATION
em = mem
TESTS ON FRESH CONCRETE
SLUMP AIR VOID CONTENT  |MOISTURE CONTENT | W/C -RATIO ] .
SAND Density Fluidity
cm e */a 1.21 29
TEMP AIR TEMP CONCRETE | TEMP CEMENT TEMP WATER MiXER
.C -c 'C .C
CASTING DATE SAMPLES RECEIVED TESTING SAMPLING BY
21.6.76  15.00 LABGRATORY SITE MIX &
’ ) READY MIX O
COMPR. STRENGTH
IDENTIFICATION |SIZE OF DENSITY TESTING AGE COMPR STRENGTH
SPECIMENT kp/ dmd OATE DAYS kp/em
' 2
12 A 9.8x102 l.22 19.7 28 (9.2)
" B 9, 8x10 1.2k 1G.7 28 15.3
-~
BATCH WEIGHTS kg per m3
CEMENT kg
SAND kg
COARSE ABGR. kg
COARSE AGGR. kg
WATER ADDED titer

TOTAL WATER

BETOKEM LP

liter

liter

ln-\rt'

T =5 A

Troen un Tevn.



NOTEBY

NORSK TEKNISK
BYGGEKONTROLL A.S

TEST CERTIFICATE
CONCRETE QUALITY CONTROL

REFORT NO.

817

CONSTRUCTION SITE

Fripge TP I

CLIENT
Sea Tank Co

CONTRACTOR

Solmarine

STRUCTURAL MEMBER

Underbase Grouting, Compartment 6

QUALITY REQUIREMENTS

W/C -RATIO

CONCRETE GRADE SLUMP D10 CEMENT MiX DESIGNATION
cm = mm
TESTS ON FRESH CONCRETE
SLUMP AIR VOI NTENT  |MOISTUR ENT | w/C -RATLO . . ..
0ID CO Sg;gu E CONT /G Density Fluidity
cm ®/s /s l.21 28
TEMP AIR TEMP CONCRETE TEMP CEMENT TEMP WATER MiIXER
c c ¢ ¢
CASTING DATE SAMPLES RECEIVED TESTING SAMPLING BY
02.6.76 oL LS LABORATORY SITE MIX &
T : READY M!X M
COMPR. STRENGTH
IDENTIFICATION |SIZE OF DENSITY TESTING AGE COMPR, STRENGTH
SPECIMENT kp/ dm3 DATE DAYS kp/cm?
oo 2
13 A 8.rx102 1.27 20.7 28 14k
B 8.4%10 1.30 " " 17.9
16.2
-~
BATCH WEIGHTS kg per m?
CEMENT kg
-
SAND kg
COARSE AGGR. g
COARSE AGGR. kg
WATER ADDED liter
J TOTAL WATER liter
BETOKEM LP liter
T Trare Tinnwn [ rwe no

Tavo.



NOTERY

NORSK TEKNISK
BYGGEKONTROLL A.S

REPQORT NO.

TEST CERTIFICATE

CONCRETE QUALITY CONTROL

818

CONSTRUCTION SITE

Frigg TP 1

CLIENT

Sea Tank Co

CONTRACTOR

Soimarine

STRUCTURAL MEMBER

Underbase Grouting, Compartment 6

QUALITY REQUIREMENTS

W/C -RATIO

WATER ADDED

- - TOTAL WATER

BETOKEM LP

liter
liter

liter

CONCRETE GRADE SLUMP Dyp0 CEMENT MIX DESIGNATION
cm = mm
TESTS ON FRESH CONCRETE
SLUMP AIR VOID CONTENT | MOISTURE CONTENT | W/C -RATIO . L.
SAND Density Fluidity
em A A l.22 29
[(TEMP AIR TEMP CONCRETE TEMP CEMENT TEMP WATER MiXER
c c c ¢
[ CASTING DATE SAMPLES REGE{VED TESTING SAMPLING BY
LABGRATORY SITE Mix
22.6.76 1h4. 00 READY MIX [
COMPR. STRENGTH
IDENTIFICATION [SIZE OF DENSITY TESTING AGE COMPR, STRENGTH
SPECIMENT kp/ dm3 DATE DAYS kp/em d
2
14 A 8.7x10 1.27 20.7 28 1h. Y
B 8.4x10 1.29 " " 15.0
1h.7
-~
BATCH WEIGHTS kg per m?
CEMENT kg
-
SAND kg
COARSE AGGR. kg
COARSE AGGR. kg




NOTERY
NORSK TEKNISK
BYGGEKONTROLL A.S

TEST CERTIFICATE
CONCRETE QUALITY CONTROL

REFORT NO

819

CONSTRUCTION SITE

Frigg

IF I

CLIENT
Sea Tank Co

CONTRACTOR

Solmarine

STRUCTURAL MEMBER

Underbase Grouting, Compartment U4

QUALITY REQUIREMENTS

ﬁDNCRETE GRADE

W/C -RATIOD

| TOTAL WATER

BETOKEM LP

liter

titer

SLUMP 0400 CEMENT MIX CESIGNATION
em = mm
TESTS ON FRESH CONCRETE
[ sLUMP AIR YOID CONTENT  |MOISTURE CONTENT | w/G -RATIO . T
SAND : Density Fluidity
cm /s */s 1.21 29
TEMP AIR TEMP CONCRETE TEMP CEMENT TEMP WATER MiXER
© ¢ c ¢
TCASTING DATE SAMPLES RECEIVED TESTING SAMPLING BY
c .
LABORATORY SITE MIX K]
22.6.76 23.45 READY MIX O
COMPR. STRENGTH
IDENTIEICATICN SIZE OF DENSITY TESTING AGE COMPR,STRENGTH
SPECIMENT kp/ dm3 DATE DAYS kp/em .
15 A 8.9x10 1.28 20.7T 28 14,7
B 1t 1 3] 1 26 " " 15 2
15.0
-~
BATCH WEIGHTS kg per m?
CEMENT kg
-
SAND kg
COARSE AGGR. kg
COARSE AGGR. kg
WATER ADROED liter

Frien



REFORT NO.

NOTERY TEST CERTIFICATE
NORSK TEKNISK CONCRETE QUALITY CONTROL 8oL
BYGGEKONTROLLA.S
CONSTRUCTION SITE
Frigg TP I
CLIENT CONTRACTOR
Sea Tank Co Sclmarine

STRUCTURAL MEMBER
Underbase Grouting, Compartment 4

QUALITY REQUIREMENTS

| CONCRETE GRADE SLUMP W/C -RATIO 0400 CEMENT MIX DESIGNATION
cm = mm
TESTS ON FRESH CONCRETE
SLUMP AIR ¥OID' CONTENT  [MOISTURE CONTENT | W/C -RATHO ] T
: SAND Density Fluidity
cm ®/a */e 1.215 28
[TEMP AIR TEMP CONCRETE TEMP CEMENT TEMP WATER . MIXER
c © ¢ t
CASTING DATE SAMPLES RECEIVED TESTING SAMPLING BY
LABORATQRY SITE MiX &l
23,6.76 03.15 READY MIX O
COMPR. STRENGTH
IDENTIFICATION SIZE OF DENSITY TESTING AGE COMPR, STRENGTH
SPECIMENT kp/ dm3 DATE DAYS kp/em? .
, : .
16 A 8.6x10 1.29 21.7 28 1h.7
B 13 111 l 29 " " 13 3
ik, 0o

BATCH WEIGHTS kg per m3

CEMENT kg .
SAND kg

COARSE AGGR. kg

COARSE AGGR. kg

WATER ADDED ) liter

TOTAL WATER liter

BETOKEM LP liter

T




TEST CERTIFICATE
CONCRETE QUALITY CONTROL

NOTERZY
NORSK TEKNISK
BYGGEKONTROLLA.S

REPORT NO.

825

CONSTRUCTION SITE
Frigg TP I

CLIENT
Sea Tank Co

CONTRACTOR

Solmarine

STRUCTURAL MEMBER

Underbase Grouting, Compartment 1

QUALITY REQUIREMENTS

CONCRETE GRADE SLUMP W/C ~-RATIO Dy CEMENT MIX DESIGNATION
cm = mm
TESTS ON FRESH CCNCRETE
SLUMP AIR VOID CONTENT [MOISTURE CONTENT | W/C -RATIO ] .
SAND Density Fluidity
cm ©/u s 1.22 28
TEMP AIR TEMP CONCRETE TEMP CEMENT TEMP WATER MiXER
c c c c
CASTING DATE SAMPLES RECEIVED TESTING SAMPLING BY
LABCRATCRY SITE MIX
23.6-76 11.00 READY MIX D
COMPR, STRENGTH
IDENTIFICATION {SIZE OF DENSITY TESTING AGE COMPR . STRENG&TH
SPECIMENT kp/ dm3 DATE DAYS kp/em? J
] 2 i i
17 A 8.5x10 1.28 21.7 28 16.5
B §.9x%10 1.27 " " 14 Y
15.5
BATCH WEIGHTS kg per m?
CEMENT kg
-
SAND kg
COARSE AGGR. kg
COARSE AGGR. kg

WATER ADDED liter

TGTAL WATER liter

BETOKEM LP liter

——y—

e e i



" REFPCRT NO.
NOTERY TEST CERTIFICATE
NORSK TEKNISK CONCRETE QUALITY CONTROL 26
BYGGEKONTROLL A.S
CONSTRUCTION SITE
Frigg TP 1
CLIENT CONTRACTOR
Sea Tank Co Solmarine
STRUCTURAL MEMBER
Underbase Grouting, Compartiment 1
QUALITY REQUIREMENTS
hccmcRETE GRADE SLUMP W/C -RATIO Dyop CEMENT [MIx CESIGNATION
em = mm
TESTS ON FRESH CONCRETE _
SLUMP AIR VOO .CONTENT  |MOISTURE CONTENT | W/C -RATID ) L.
SAND Density Fluidity
[+11,} /e /e 1-215 28
TEMP AIR TEMP CONCRETE TEMP CEMENT TEMP WATER MIXER
‘c c ¢ c
| CASTING DATE SAMPLES RECEIVED TESTING SAMPLING BY
LABORATORY SITE MIX b
23.6'76 17.10 READY MILIX D
COMPR. STRENGTH
IDENTIFICATION |SIZE OF DENSITY TESTING AGE COMPR, STRENGTH
SPECIMENT kps dm3 DATE DAYS kp/cm? .
2
18 A ~9.0x10 1.27 21.7 28 10.8
B 8.7%x10 1.28 " ' " 12.1
11.5
BATCH WEIGHTS kg per m3 .
CEMENT xg
SAND kg
COARSE AGGR, kg
COARSE AGGR. kg
WATER ADDED liter
TOTAL WATER Liter
SETOKEM LP liter
o - Toare ST {ows no Trvo.




NOTEBY

NORSK TEKNISK
BYGGEKONTROLLA.S

TEST CERTIFICATE
CONCRETE QUALITY CONTROL

REPQRT KO

8271

CONSTRUCTION SITE

Frigeg

TF I

CLIENT

Sea Tank Co

CONTRACTOR

Solmarine

STRUCTURAL MEMBER

Underbase Grouting, Compartment 1

QUALITY REQUIREMENTS

CONCRETE GRADE SLUMP W/C -RATIO D00 CEMENT MIX DESIGNATION
cm = mm
TESTS ON FRESH CONCRETE
SLUMP AIR VOID CONTENT [ MOISTURE CONTENT | W/C -RATIO . L.
SAND Density Fluidity
cm /g °, 1.215 29
TEMP AR TEMP CONCRETE TEMP CEMENT TEMP WATER MIXER
c © ‘c t
CASTING DATE SAMPLES RECEIVED TESTING SAMPLING BY
{ ABORATORY SITE MIX
23.6.76 16.00 READY MiX O
COMPR. STRENGTH
IDENTIFICATION SIZE OF DENSITY TESTING AGE COMPR, STRENGTH
SPECIMENT kp/ dm3 CATE 0aAYS wp/em .
2 .
19 A 9.3x102 1.25 21.7 28 11.3
B 9.5x10 1.27 " " 11.2
11.3
-~
BATCH WEIGHTS kg per m?
CEMENT kg
-
SAND kg
COARSE AGSRH. kg
CCARSE AGGR. kg
WATER ADDED liter
TOTAL WATER liter
DETOKEM LP liter
- Toars 108 NO. [ pweG. NO. ]nvu
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I - INTRODUCTION

The understanding of this report requires the reading of our technical
paper “"stabilization by grout filling under the raft (Paris, February 23rd, 1976)'
since the details of the procedures are not explained in this text.

The operations on the site related to the grout filling itself under the raf:
of TP 1 platform did begin on the 6 th of June and were completed on the 2nd
of July. '

The grout filling has been executed between the 15 th and the 28.th of

June. -

When the grout filling operations did begin, the situation was as follows :
slope of seabed : = 1 % northward.

orientation of the platform : diagonal A1 - F 6

(see drawing 1) = 350° oriented

tilting of the platform : =~ 0,8 %

ballast : 30.000 tons in addition to the platform buoyoncy.

The total volume to be filled was estimated to = 1.900 m3 and the total
pumped grout volume has been 2.568 m3. ‘

At the beginning of the filling we did observe leaks. Their existence has
compelled us to change some parts of the procedure previously foreseen and
mainly concerning the order of filling of the 8 compartments and our end of
fi1ling criterion.

In spite of these TittTle problems, the interpretation of the piezometers
variations, in function of the filling flow and location allows us to consider
that a very good rate of filling has been obtained.

This has been confirmed by the results of the final ballasting after the
end of filling of compartment N°® 3 and by the submarine survey wh%ch‘was done
on June 29 th, when the filling operations were completed. The report of
this submarine survey is given in appendix II.



2 - FILLING OF THE COMPARTMENTS

The filling order of the compartments had to be modified in function of the
first filling results.

When the grout filling operations had begun the platform raft was almost
"'pa?allei to the seabed. It was decided to proceed as_fo]]ows :

- Filling of compartments n° 3 ;

- Interruption of the filling operations in order to achieve the platform
ballasting (= 60.000 tons in 2 days) (this was done hoping to decrease the
tilting of the platform) ;

- Resumption of the filling operations following the foreseen procedure.

; The delay with the filling of compartment n° 3 due to leaks and the probabi-
lity (which has beencorfirmed afterwards) that these leaks were existing as well
between the compartment and the adjacent ones as between the compartment and the
outer side, made that it was decided :

- to proceed to the final ballasting immediately after the fiiling of compart-
ment n® 3 has been judged satisfactory, on the 18th in the evening :

- to go on with the filling of compartments n°® 2 and 5, without waiting the
end of ballasting.

Afterwards, the filling order of the compartments has been decided in function
of the leaks which seemed to exist between the compartments. Such a procedure
could be adopted, since the total ballasting of the platform was completed and that
its temporary stability was no longer threatened by occurence of a summer storm.

In this report, the filling operations have been detailed per compartment.

Due to the leaks existing between theéompartments, the piezometer reading of a
compartment have been done sometimes before and after the period of "direct®
filling of the concerned compartment.



Some piezometers pipes did not work and the compartments n® 5 and 7 had® no
piezometers fit for use at all. It is only through the observation of the piezo-

meters

of compartment n°® 8 that it could be concluded to the satisfactory filling

of these two compartments,

Let us remind that the procedure had foreseen :

+oa)

b)

d)

Checking of all piezometers pipes with water. The results of these tests
are included in the report.

Checking of the grouting pipes, whose plugs had been Llown off. The
results of these are included in the report.

Fitting out the piezometers pipes with the sounding lines and readings of

the initial water levels. :

Only non automatical sounding lines could be introcuded in the piezometer
pipes. '

Before the starting of the filling, the readings of the water levels in all
the piezometers fit for use of the compartment and also in one reference
piezometer were done. Through the reference piezometer, which was chosen ina
not yet filled compartmént, the jnfluence of the tide was taken into account.

The piezometric curves which are traced in the tables correspond to the
heigt between the top of the piezometer pipes, which are on the design Tevel
= 17,50 m, and the water level.

In the tables, the height scales have been reversed in order to obtain
curves varying in the same way as the water level.

For some compartments, the filling has only be improved by the filling of
the adjacent ones. This could be especially observed with compartments n® 3
and 8.

This fact made that it was decided to modify the filling order of the
compartments,
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Due to the 1eak§, there were some difficulties to obtain that the water level in

~all the working piezometers of a compartment reached the theorical level, which

was between 6,5 m and 7,5 m above sea level, corresponding to the overflowing

of the grout through the exhaust pipés.

However, it has been always observed a first reaction of all the piezometers of

a

compartment before we pumped the theoretical "setted" grout volume. With

hsetted grout volume ", we mean the pumped grout volume divided by the factor

1,

15 in order to take into account the setting (12 %) and eventual losses.

After having pumped the theoretical "setted" grout volume, it has been syste-
maticaly observed an immediat reaction of the piezometers when we resumed the
filling during a very short moment at a high flow rate (> 25 m3/h) following a
period of very slow filling or even of filling interruption. '

This phenomenon of immediate response of the piezometers to the resumption of a

high flow filling makes the proof that the compartment was already filled in

a

statisfying way.

Indeed, it seems that this phenomenon which has been observed on some compart-
ments has to be explained as follows :

the very slow filling or filling interruption period allows the partial
setting of the grout and reduces the free section of the leaks ;

when resuming the filling at a high rate, the flow is not completely absarbed
by the Teaks ;

the excess of flow in relation with the leak flows makes that the grout rises

in the exhaust pipes, since the compartment is almost filled ;

the grout ris inthe exhaust pipes generates an overpressure in the compartment
which makes react the piézométers and increase the free section of the leaks
and the flow through them ;

so in most case a progressive or sudden decrease of the piezometers water level:
can be observed,

This interpretation of the phenomenon is confirmed by the results of the defini-
tive ballasting of the platform immediately after the end of filling of compart-
ment n° 3. Seeing indeed the reaction of the strain gauges, which were placed in
the raft on the surface of compartment n® 3, and the Tight righting of the
platform following an axis of rotation East-West, it may be considered that the
rate of filling of the compartments was more that only satisfactory.



Since some little Teaks could not be choked when we stopped the filling of the

" compartments (some piezometers were not yet on their right level) it was
decided to make a last checking of all the grouting and piezometers pipes when
the filling of all compartments was conmpleted. The main purpose of this checking
was to control that all the piezometers which had reacted and stayed on their

right level were really blocked and to block the others.
t

It was also decided to send a fixed quantity of dense grout in all the pipes
which were still flowing, in order to block the "channels" eventually existant
in the neighbourhood of the outlet of these pipes. So can we avoid as much as
possible any circulation of water in the compartment. The results of the water
tests are given in Appendix I.

The total pumped grout volumeis 2.553,5 m3 during the filling operations plus
15 m3 of dense grout for the choking of the pipes.

The production of grout has been regularly checked. In Appendix III, the
complete Tisting of the different samples and of the grout characteristics is
given.

ooooo



2.1,

Drawing of the compartment : see figure 1
Estimated volume to be filled : 384 m3

Checking of the piezometer pipes 9 1" 1/2 :

I

-P 18 : Pressure ~ 4 -bars
Flow 16,5 m3/h
Equivalent length : 121,5 m

14

Normal loss of pressure

- P 19 : Pressure : = 30 bars
Flow : no flow
Qut of work
- P21 : Pressure = 4 bars
Flow ~ 17 m3/h

Equivalent length : 142 m

Normal Toss of pressure

- P 22 : Pressure : = 4 bars
15 m3/h
Equivalent length : 156 m

i

Flow

Normal loss of pressure

- P13 : Pressure : = 2.5 bars
Flow 18 m3/h
Equivalent Tength : 144,5 m

i

Normal loss of pressure

Checking of the grouting pipes # 2" 1/2

-G8 : Pressure : = - 0,5 bars
25 m3/h
cequivalent Tength : 136 m

[H

Flow

Normail loss of pressure



e

g

Flow

Pressure : = - 0,7 bar

1

30 m3/h

Equivalent Tength : 136 m

Normal loss of pressure

Initial readings of the water Tevel in the piezometers :
At 19 h 00 on June 15 th

- P13 : 19,49 m reference piezometer
-P18 : 19,63 m
-P21 : 19,34 m
-P22 : 19,38 m

FROM TO
_ - COMMENTS
Date Hour | Date Hour
16.06 | 3h00 | 17.06 | 5h15 : - Normal pumping with the Flygt pump.
- We can observe a first reaction of piezometer P 21
and P 22 after 305 m3 of "setted" grout. _
- A1l the piezometers had reacted on the 17.06 at 2h00.
The pumped volume of grout was 522 m3 or 454 m3 of
"setted" grout.
17.06 | 5h15 | 18.06 | 20h30 - From this moment we did try to choke the leak or 1eéks

by siow filling, very slow filling or alternately
pumping and interrupting, without any succes.

On the 17 th at 17h30, a submarine survey did observe
a main leak between the exhaust pipes V 8 and V 9.

The total volume of setted grout which was observed ]
around the Teak was estimated from 50 m3 to 100 m3.
During the submarine survey it was asked us to pump at
high flow (25 m3/h). The observer, M. BRAATHEN of D.N.V.
could very well see the flow of the leak.

On the North-West side a Tittle Teak was also observed
near the exhaust pipe V 7. This leak could no more be
observed during the pumping at high flow, since the
seawater was made completely muddy with grout and the
visibility on this side was quite zero. We assume that
this grout was overflowing from the exhaust pipes of
this side (V6, V7).



FROM TG COMMENTS

Date Hour Date Hour

18.06 | 20h30 |18.06 | 21h00 |~ We consider on this stage, that the compartment was

filled. By security measure, we did send high dense
grout (W/C = 0,67).

The main Teaks were located on the North East side and
B ‘ : on compartment n°® 2 side. These are the reasons why
piézometers P. 22 and P. 18 did not reach their normal
water level.

It is during the filling of compartment n°® 2 that P. 18
did react decisively and stayed on normal level.

Total pumped grout volume : = 700 m3
Total setted grout volume : 699 m 3 : 1,15 = 610 m3

After the end of filling of compartment n® 3, the following procedure
was defined :

pumping of = 50 m3 through piezometer Pig, in compartment n° 5
in order to choke eventual pipings along the outer skirts ;

-~y

fii]iﬁg of compartment n° 2 ;

end of filling of compartment n® 5, after 24 hours of setting of the
first 50 m3 ;

filling of compartment n°® 8.
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Estimated volume to be filled : 163 m3
Checking of the piezometer pipes of 1" 1/2 :

1

2 bars
11,25 m3/h
Equivalent Tength : = 132 m

-P17 Pressure :

R

Flow

Normal loss fo pressure

-P20 : Pressure : = 0,5 bars
12,5 m3/h
Equivalent length : = 149 m

I

Flow

Normal Toss of pressure
Checking of the grouting pipes @ 2" 1/2
1,1 bars

25 m3/h
Equivalent Tength : = 143,5 m

1t

- G5 : Pressure :

I

Flow

Abnormal loss of pressure

-G6b : Pressure ¢ dJnitial : 2,2 bars
Steady : O bar
Flow = 25 m3/h

Equivalent length : =146 m

Abnormal loss of pressure.
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FROM

TO

Date

Hour

Date Hour

COMMENTS

19.06

22h15

19.06| 24 H

- 610 m3 of setted grout had been pumped in compartment
n° 3, when its estimated volume was = 380 m3.
Seeing on which grout volume, we did observe the firsi
piezometer reactions in compartment n® 3 and the skirt
penetration estimations following the submarine survey
we could consider that the éstimated volumes were
surely a maximum.

So, = 220 m3 of "setted grout" did lesk and 50 m3 to
100 m3 were observed an the cuter side. The cbservatio
of the pressure during the checking of the pipes of th
compartments.around campartment n® 3 allowed us to con
clude that most probably compartmént n® 2 was almost
filled. '

This is the reason why we did start the filling of
_.__ _compartment n® 2 with the- Mohno pump (slow filling)

 We could cbserve an fmmediate réSponse of piezometer
P 20, which was above its normal upper level after to
have pumped = 3,5 p3,

19.06

24h00

20.06 2h00

After the pumping of 10 m3 piézométer P 18, in compart
ment n® 3, did react and went abave its normal upper
level. - '

20.05

2h00

20.06 7h00

If at 2h00 we could observe a 1itt]e reaction of piezo
meter P 17, afterwards, the lack of any reaction was
a clear indication that there was a leak.

20.06 |

7h00

20.06 | 7h30

At 7h00, we did decide to go over to the filling of -
compartment n® 8 while we went on with the slow fillin
of compartment n® 2. It was indeed to early to resume
the fi11ing of compartment n° 5. At 21h30, we did stop
the slow filling since we did need the Mohno pump for
compartment n® 8. We did wash the grouting pipe G 5

in order to resume the filling of the compartment if
necessary.

Total pumped grout volume - = 60 m3 -
Total setted arout volume - 60 m3 : 1,15 = 52 3

| Mé-must add on thi
teaked from compar

s volume from 130 m3 to 180 m3 of “setted arout" which
tment n°® 3,
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Estimated volume to be filled : 353 m3
Checking of the piezometers pipes @ 1" 1/2 :

-~ P11 : Pressure :@ = 1;1 bar
Flow 36 m3/h
Equivalent length : 168 m

”

Normal loss of pressure

R

25 bars
1,8 m3/h
Equivalent length : 182 m

- P12 : Pressure

R

Flow

Qut of work

P13 : Seenpn. b

Normal Toss pressure

- P14 : Pressure : 301bars
No flow ‘

Qut of work

Checking of the grouting pipes @ 2" 1/2 :

- G613 : Pressure : = 0;2 bar
42 m3/h
Equivalent Tength : 164 m

K

Flow

Normal Toss of preésure

-G 14 : Pressure : =~ Obar
Flow 42 m3/h
Equivalent length : 163 m

1

Normal loss of preésure

Reference piezometer : P 25

- 11 -
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FROM TO i
COMMENTS
Date Hour Date Hour :

20.06 { 7h00 20.06 { Z3h00 Filling at higﬁ flow through grouting pipe G 13, in
order that the outer skirts on the North-East side
should first be reached by the grout.

20.06 123h00 21.06 ] 10hOD Blowing off of .the grouting pipe G5 and filling
through it in drder to Tet the grout set along the
outer skirt on'the North-East side.

First reaction of P 11 and P 13 at 23h00.

21.06| 10h00 | 21.06 | 14h45 STow filling

21.061 14n45 | 21.06 1 16h00 Resuming of the high flow filling. Immediate reaction
of P 11 and weak reaction of P 13.

We consider that compartment n® 8 is filled.

Total pumped grout volume :

Total setted grout volume :
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2.4, - Filling_of_compartment N° 5
Estimated- volume to be filled : 166 m3
Checking of the piezometer pipes B 1"1/2.
- P 15 Qut of work
- P 16 Pressure : 3 |bars
Flow : = 4,4 m3/h
Equivalent Tength : 150 m
Out of work
Checking of the grouting pipes § 2" 1/2
- 611 Pressure : - 0,7 bar
Flow o= 25 m3/h
Equivalent length : 144,56 m
Normal Toss of pressure
-G 12 Pressure : - 0,7 bar
Flow : = 258 m3/h
Equivalent length : 146 m

Normal Toss of pressure

- 13 -

FROM 70 COMMENTS
Date | Hour | Date jHour
19.06 | 2h00 | 19.06 [20h15 - Since this compartment had no piezometer fit for use

filled.

Fast side.

it was decided jto pump in it a fixed quantity of grout
which was deteﬁmined from the estimated volume to be

The submarine §urveys did observe an eventual piping
in the zone of |compartments n® 5 and 8, on the North-

In order to bléck it we decided to pump = 50 m3 through
P 16 and to let this amount of grout set during 24 hours
minimum. Pumpiﬂg through P 16 was only possible with the
Mchno pump. }

When the 52 m3 were pumped, P 16 has been washed.
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FROM TO
COMMENTS
Date Hour Date Hour
19.06 | 20h15 | 21.06 { 16h00 - Interruption of the filling.
' Meanwhile, filling of compartments n°® 2 and 8.
21.06 | 16h00 | 21.06 | 1%hl5 - Filling on high flow
- During the FiTTing we did observe piezometers P 11
and P 13 in compartment n® 8. After to have pumped
50 m3, Pl 11 and P 13 did react. At this moment
85 m3 of "setted grout" had been directly pumped in
the compartment. '
However this quantity was much less than foreseen w:
could consider that compartment n® 5 was filled.
[t had been surely partially filled through
compartment n°® 8 o
21.06 | 19hl15 21.061 23h15 - Finishing by slow filling.

~

Total grout volume

Total setted grout volu

138 m3

me : = 120

m3

The volume of grout which leaked mbst probably from compartment n°® 8
into the compartment cannot be estimated.
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2.5. -~ Filling of_compartment_n3_7
Estimated volume to be filled 130 m3
Checking of the piezometer pipes g 1" 1/2
-P9 : Pressure : 17 bars
No flow
Out of work
- P 10 : Pressure : 18 hars
No flow
-Out of work
Checking of the grouting pipes g/ 2"1/2
-G 16 : Pressure : + 0,4 bar
Abnormal loss of pressure
-G 17 : Pressure : + 0,2 bar
Abnormal Toss of pressure
Reference piezometer : P 25
FROM TO
COMMENT s

Date Hour Date Hour

21.06 | 22h00 | 22.06 | Oh30 ~ When the fi]ﬂing on high flow was started
piezometers F 11 an P 13, in compartment n°® 8, did
react immediFte1y.

22.06 0Oh30 22.06 2h45 - After 2h30 o} high flow filling, we went over to a
very sTow'fiﬁling (0,5 m3 each 1/2 h.) in order to
observe the reaction of piezometers P11 an P13.
P13 did stay‘on its high Tevel but P11 went down

22.06 2h45 | 22.06 | 3h30 - High flow filling with immediate response of P1l.
The compartment is filled.

22.06 3h30 | 22.06 | 6h45 - Finishing by slow filling

Total grout volume : 79,5 m
Total setted grout volume : 70 m3

We may consider that the compartm
compartment n° 8,

ent had been almost filled through
|
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Estimated volume to be filled : 2#4 m3

Checking of the piezometer pipes d 1"1/2

“PS5

-P6

-pP7

- P8

Pressure : 28 bars
No flow

Dut of work |

i
Pressure : 1 bar
Flow 1 = 22 m3/h
Equivalent Tength : 121,5m

|

Normal less of presspre

f
Pressure : 3 bars
Flow = 17 m?/h

Equivalent Iength{: 154 m

Normal less of pressﬁre
|

Pressure : 20 barL
No flow

|
Out of work E
|

Reference piezometer : P 4 {compartment n° 1)

|
I
I
}
i

FROM TO |

C O MMENTS
Date | Hour | Date | Hour E
_\[

22.06 3h00 | 22.06 | 4h30 The south corner of the compartment being most probably
in contact withthe seabed, the filling was begun
through piezomeﬁer P7 in order to increase as much as

|
possible the rate of filling in this zone.
22.06 | 4h30 |22.06 | 11n30 Normal filling through G 20.

The reaction of P 7, even if it was disturbed by the
filling through |it, and of P 24 in compartment n°® 4,
seemed to indicite the presence of some new leak.

\
The reaction ofiP? and P24, without any reaction of P6,
was strange. Iq indicated maybe a connection between

the two-comparthnts through compartment n® 7.

|
|
|
|
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FROM T0 ;
C OOMMENT S
Date Hour Date Hour ' _
22.06 11h30 | 22.06 | 16h00 Stow filling
22.06 16h00 | 22.06 | 19h15 [High flow filling.
[He could obsé}ve a reaction of P6 and P25 (compartment
n° 4) and a weak one from P7 and P24.
(
22.06 | 1915 | 22.06 | 2h00 {Slow filling |
%
22.06 2h00 | 23.06 | 23h15 |Interruption.|
Meanwhile, fii1ing of compartments n° 4 and 1.
i
- _
23.06 23h15 | 24.06 3h45 [Test of Tow aﬁd high flow filling through G 21, in
order to obse*ve the reaction of the piezometers.
P 6 did react| def1n1t1ve1v and P 7 did response when
we filled at h1gh flow.
The compartment could be considered as filled
Tota] grout volume : 326/ m3

Total "setted grout” volume : = 283 m3
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2.7. - Eilling_of compartwent_n?_
Estimated grout volume to be fill
Checking of the piezometer pipes
-=-P 23 : Pressure : 28
No flow
Out of work

- P24 : Pressure : 1,8
Flow 1 22,
Equivalent len

Normal loss of pr
-P25 -

-P2 : Pressure : 2 b
Flow : 20
Equivalent len

Normal Toss of pr

Checking of the grouting pipes
-G22 : -

-G24 : Pressure - 0,3

Flow = 3

Equivalent Ten

Normal loss of pr

-G 25 : Pressure : 0,1

Flow : =2 3

Equivalent len

Normal loss of pr

Reference piezometer : P 2

4

ed : 157 m3
P 1"1/2 :
bars

bar
5 m3/h
ath : 148 m

essure

ars
m3/h
gth : 168 m

essure

2" 172

bar
8 m3/h
gth : 145 m

essure

bar
3 m3/h
gth : 144 m

Bssure

18 -
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=300 m3

FROM T0
C 0 M\ M ENTS

Date Hour Date Hour

21.06 6h00 | 22.06 | 19h30 [~ During the Ti1ling of the adjacent compartments N° 8,
7 and 6 we could already observe reactions of the P 24
mainly and P 25 during the filling of compartment n® 6
especially.

22.06 | 19h30 | 23.06 5h15 During the filling at high rate, we could observe,
quite quickiy,|reactions of P 25 and P 24.
The strange behaviour of P 25 which from Zh00 to 13h00
on the 237d went blocked on level 23 m (it means in
depression) is|maybe due to some obstruction which did
work 1ike a non-return valve.
After to have washed it at 13h30, it reacted again
normaliy,

22.06 5h15 123.06 | 22h45 Since, there weré signs of Teaks we went over to slow
filling.

23.06 }22h45 | 24.06 1h30 Resumption of the high flow filling in order to observe
the response of the piezometers -
P 25 did react|definitively
P 24 seemed blgcked. -
We did stop the filling.

24.04 1h30 | 25.06 Ohl5 Filling of compartment n° 1.

25.06 Ohl5 | 25.06 2h15 t Slow filling through P. 24. It was only done in order

~ to observe the reaction on the piezometers of compart-

ments n® 6 and 1. We could observe a reaction of P. 4
(compartment n°|1) and P. 7 ( compartment n° 6).

Total grout volume :

Total setted grout volume : = 260

m3




NN

WN d I932WoZsSTd
CF2dTd pUTInOID

Ieq O : 3ansssid
y/ew g'1 ¢ mOTd

dund ouyoR
N

2|

O b |
\
e e}
/

oohww, \ _/, ; %//,// S ﬁ/ _// // /, | ﬁ\ri _//-- 5

o

_ 1 2
25/06 '

_ ~
— .szsy/ a

" zz'® :+ ad1d burznoin

COMPARTMENT 4

aeq O : 2ANEsaid

U/EW 61-. ¢ MOTJA
dumd 3bAT g

T

7l
2445

A\

(] (@
") ~ C{
f{f' © 0 O
. |
i
A
,-/rj--_-_ﬁ-»’”\“
L*\__::¢£;7‘="7*6;iq/ v ﬁQTiq\///’-—“\/’\\\\w//_\/
22 P3 24 1| 2 3
o 24/ O P
- L s2 |
— az5

19 20 21

———

18

-

zz' ®  odtd burinorb

L © : sanssaad

illfll[//. . /g 'z ¢ MOTJA
. - :

71\

dumd ouyon

P2 REFERENCE

P2s ////
- x_ |
. \l.f

. \ . .
5
. *

S S \
\“_Q;\;\H;ﬁ ,
i (.

,7 ‘ .
12 13
23/06

P24

R e T AN S SN

14 Gz D 3 8did bur3inoIsy

9
. ;EJEJ% ;7

Teq ¥40 -3 sanessad
SR | b o W/ oyl i moTd

T . o : dund ouyou

-

2
;ngzts'

———— Lt
L S

P4 COMPARTMENT 1

K 7 -
i e
m
_ ayl
i R - I o 1
e _ ; ) AHHnW . ) . . gz © ¢ adid burzinoxn
e i P ) b . QV12 .
_ el SR EEREEETER P o™ Ieq o : ainssadd
| N T
@ | A e T T et B U/ew gz 2 MOTg
: R I e R L L ,
ogL ! U Lo ! : Ve s dund 3BAT4
. R S v S ——— P S et . N L P | : . :
| - _ I “ el
. m .
| . | N o
. : ; S T S

08'9% — - A—

A R

f e =
| o : r.m ru 9 : adrd burjncin
| i R e P i B! xeq O i aanssaid
_ _ D B g - © ) u/gu g'og : mOTd
h | ISE PRSP LS (N dumd pcﬁnm
- [a V[N
-

_ /MMMVLMHWV%WW/%M BUTTTTA

1

ﬂ 5

S

;ov

; I

4 * r

’ v

m 1

si06 1 |

[EARARARARARASRY

o\ //

<

o~ .
B JUBHIIRAMOD JO\ PUTRITA

o L I !

| 4
m

Ay ™ o i) o )

- m - . e - ﬂ m w

sxajewered HUTTITI

LUME M3

1awwk,a§oe§'vb¢uaﬁﬁté//

[
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Estimated volume to be filled : 334 m3
Checking of the piezometer pipes p 1" 1/2 :

~P1 : Pressure : 30 bars
No flow
OQut of work

P2 : Pressure : 2 bars
Flow : 19 m3/h
Equivalent length : 168 m

L)

Normal loss of pressuré

P3 : Pressure : 4 bars
Flow : 18 m3/h _
Equivalent Tength : 150 m
Normal Toss of pressure

t

P4 : Pressure : 1 bar
Flow : 20 m3/h
Equivalent length : 144 m
Normal loss of pressuré

Checking of the grouting pipes p 2" 1/2 :

-G1 : Pressure : 0 bar
Flow : = 51 m3/h
Equivalent length : 165 m
Normal loss of pressure

-G 2 : Pressure : 0 bar
Flow : = 51 m3/h
Equivalent Tength : 163 m
Normal loss of pressure

- G3 : Pressure : 0 bar
Flow : = 51 m3/h
Equivalent length : 164 m
Normal loss of pressure

- 20 -
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FROM TO
: COMMENTS
DATE HOUR DATE HOUR
23.06 0h00 | 23.06 5h15 (-Filling of compariment N° 4 .
We can observe a first reaction of piezometer P4
23.06 5h15 | 23.06 22h30 [-Starting of the filling of the compartment while we end
the filling of compartment N° 4
The regular interruptions were due to the fact that the
grout production was not able to feed continuscusly the
Mohno pump and one Flygt pump.
23,06 ' 22h30 | 24.06 2h00 |~ Interruption of the filling due toa test of high flow
filling in compartment N° 4
- We couid observe a new response of piezometers P4 and P3
24.06 2h00 | 24.06 12h15 | ~Trials to obtain the rising of the piezometer by alterna
ting slow filling, high flow filling and interruption.
24.06 | 12hl5 | 24.06 16h30 Pumping of dense grout through 62 to try to choke
the Tleaks.
24.06 | 16h30.| 24.06 24h00 | Very slow filling.
B - No reaction of the piezometers.
25.06 Oh00.| 25.06 9h30 | Pumping of dense grout through P2 and P3 followed by 5
' hours interruption.
25,06 9h30 | 25.06 13h30 Resumption of very slow filling with interruptions.
Reaction of P4 and weakly P2
25.06 | 13h30| 25.06 23h30 Pumping of dense grout through Pé
We did try to do it also through P3 but it was blocked.




FROM T0
' COMMENTS
DATE | HOUR | DATE | HOUR

25.06 { 23h30 | 26.06 3h00 PResumption of slow filiing.
No result

26.06 3h00 | 26.06 | 10h30 Pumping of dense grout through Gz, followed by 6 hours of
interruption.

26.06 10h30 | 26.06 | 12h15 |Resumption of the slow filling.

Reactijon of P. 2
P4 seemed blocked.
And all the piezometers have reacted during the fil1in§ ‘

and so, we can consider that the filling is correct.

Total grout volume : 471 m3
. Jotal setted grout : = 410 m3
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APPENDIX 1

o o v . -

WATER TESTS ON THE END OF THE

FILLING OPERATIONS




~ 1.1 -

The tests have been executed on the 27 th of june, with a Flygt
pump (maximum pressure : 4,5 bars + 1,5 bars head of water). All the pipes
which did still Teak were choked with dense grout.

1 - Piezometers :
Piezometers Pressure Flow
{bars) (m3/h)

P1 - -
P2 5 9
P 3 - -
P4 6 no flow
P5 ~ -
P& 6 no flow
P 7 4 13-
P8 - -
P9 6 no flow
P10 - -
P11 6 no flow
P 12 6 o
P 13 6 e
P 14 6 v
P 15 - -
P 16 5,2 6
P17 4 12
P 18 6 no flow
P19 6 W
P 20 6 v
P21 6 e
p 22 6 3
P 24 4,4 17
P25 6 no flow




2 - Grouting pipes

Grouting Pressure Flow
pipes (bars) (m3/h)
G1 6 no flow
G 2 " " "
G 3 " " "
G4 " " "
G5 R 11 had been washed
G 6 no flow
G 7 " " "
G 8 . " "
G9 " " "
G 10 " . .
G 11 " " "
G 12 " " "
G 13 " " "
G 14 " " "
G 15 2,6 26
6 16 6 no flow
G 17 " " "
G 18 " " "
G 19 " f "
G 20 " E "
G 21 2,5 28
G 22 4,5 17
G 23 6 no flow
G 24 " " "
G 25 " v .

I.2
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Grouting under the raft : Submarine survey, June 29

Paris, July 16, 1976



I .1

rai-gme s g e L T

Date : June 29 ; 22h00 - June 30 ; 1h00
Observer : C. BOON - SOLMARINE

_ This submarine survey has been executed when the groutiné-operations
were definitively completed. The main purpose of it was to observe the top
of the exhaust pipes in order to detect traces of grout over flowing through
them.

We made also a survey around the raft in order to have a rough idea of
thé outer leaks since the last submarine survéy on June 17,

vy B o o i S g T it B ) S gt L G S W g Y T A A S S R S e

The submarine did reach the roof of the caisson on corner A 6
{see fig. 1) and we proceeded clockwise around the roof, observing first the
outer exhaust pipes.

A5 : V16 : -novisible traces of grout on-the inner'facé
- of.the pipe e
- very clear traces of grout on the flange.

Ad + VI7 ) very clear traces of grout on the inner faces of

vis ) the pipes (whitened) and on the flanges.
A3 V19 ) | clear traces of grout on the inner faces of the
V20 )

pipes and on the flanges.

A2 : Y21 : -~ the pipe is bent and the blind flange still on it.

B1 : V22 : - areduction (@ 1"1/2 ?) was stiil fixed on the top.
- the inner thread of this reduction is whitened, but
there is no trace of grout on the top.

V 23 : - the inner face of the pipe is whitened by grout:
Cl : V24 . - nevisible traces of grout
V25 : - inner face of the pipe whitened

- clear traces of grout on the flange.



n

V 26 -
vzas : -
v 28 -
Vi -
The top of

II1 .2

clear traces of grout on the flange

no visible traces of grout

inner face of the pipe lightly whitened.
the reduction on it is whitened,

tho concrete wall supporting the two pipes is

coverad with grout around the pipes.

vy 2 -
v 3 )
4 )
) .
)
V7 -
vyio ) -
v i1 -
v 33 :
vi3g » -
viz ) -
V13 )
V3 o -
V36 : -
vV 37 -
vV 38 -
Y 58 -

inner face not whitened
clear traces of grout on top of concrete wall
supporting the pipe.

no yisible traces of grout

no visible traces of grout

no visible traces of grout

inner faces not whitened
clear traces of grout on the flanges

No visible traces of grout
Traces of grout on the flange
Quite no trace around the pipe

inner faces of the pipes are whitened

clear traces of grout around the pipe
top whitened
no visible traces of grout

inner face whitened
traces of grout on the flange but quite nothing
around the pipe.

no visible traces of grout

inner face whitened
few traces around the pipe



il .o

V5 : - inner face whitened
~ traces of grout around the pipe

V55 )
V57 )

- no clear traces of grout

_ The survey on the roof had to be interrupted due to the currant
!

“which was too high for the submarine (1,5 to 2 knots), especially for
the movements of the submarine in the valieys of the roof.

Y e i s e R e A W S e 8 e

We did reach the sea-bottom between A 6 and A 5.

: A - A3 - raft edge in contact with the soil or grout.
: - traces of grout recovered by sand traces or between
. sand traces
{no clear interpretation)
A3 - A2 - sand in contact with raft edge
A2 - Al - observation of the sand ridge

near the corner no visibility anymore (grout disturbed
by the current ?)

Since the turbulence we did not see anymore the platform. When we could
see it again we were probably between B 1 and C 1.

B1 - C1

raft edge in contact with grout

€1 - D1 : - raft edge from 5 cm to 15 cm (in D 1) above the soil.
- many traces of grout on the soil.
- in D 1, we could see the TV camera, which was lost.

D1 - F1 : - raft edge quite constantly 15 c¢m above grout.
- 501l completely covered by grout.
- on corner F 1, the sheet of grout was spread over a
distance of minimum 13 m, from the corner.
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F1 - F2 : - At half distance between F1 and F2, grout was again
in contact with the raft edge.

F2 - F3 : - Between F2 and F3, the grout reaches the jlower part
of the flanges of the two flrst,pwsé tgpné%w '
The third one (F3 side) is not in contact with grout.

F3 - F4 : - Raft odge is no more in contact with the soil.
- Near F3, we can observe grout which seemed to come
from the west in a parallel direction with the raft.

F4 - F5 : - Raft edge is 20 cm above the soil which has traces
of grout.

F5 - F6 : - Raft edge 20 cm above soil or grout.
- At half distance between F5 and F6, we find an importan
grout sheet coming from the North corner.
- The grout sheet was spread over 15 cm from the North
corner.

The North-East side of the raft could not be approached due to the
presence of the towing chains.
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GROUT SAMPLES




GROUT SAMPLES OF T L 1

I - CUBES
== 111 - 1
] VISCOSITY
DATE | HOUR NUMBER COMPARTMENTS | DENSITY VARSH CONUS
: {seconds}
5
16.06 | 7h40 1, 3 1,22 29
1 1,22 29
I, 1,22 29
16.06 | 1155 2, 3 1,21 29
2 1,21 29
2, 1,21 29
16.06 | 16000 3, 3 1,205 29
35 1,205 29
3 1,205 29~
16.06 {2130 ) 3 1,22 30
4 1,22 30
! 1,22 30
| e
17.06 | 2h00 5, 3 1,20 28
55 1,20 28
5 1,20 28
19.06 | 6h00 6, 2 1,20 28
6, 1,20 28
6, 1,20 28
20.06 | 6h00 7, 2 1,21 29
74 1,21 29
7, 1,21 29




11T - 2

" VISCOSITY
DATE HOUR NUMBER COMPARTMENT . & :DENSITY MARSH CONUS
- (seconds)
21.06 1h15 8y 8 1,21 29
8, 1,21 29
8, 1,21 29
21.06 | 4nls 9, 8 1,21 30
9 1,21 30
9 1,21 .30
21.06 | 18h00 10, 5 1,22 29
10 1,22 29
10, 1,22 29
21.06 | 23h30 11, 7 1,21 29
1 1,21 29
11, 1,21 29
21.06 | 15h00 12, 8 1,21 29
12, 1,21 29
12, 1,21 29
22.06 | 4h15 13, 6 1,21 28
13 1,21 28
13, 1,21 28
22.06 | 14h00 14, 6 1,22 29
' 14, 1,22 29
14, 1,22 29
22.06 | 23h45 15, 4 1,21 29
15, 1,21 29
15 1,21 29




ITI - 3

. VISCOSITY
DATE HOUR NUMBER COMPARTMENT DENSITY VARSH CONUS
{seconds)

23.06 3h15 16, 4 1,215 28
16, 1,215 28
16, 1,215 28
23.06 | 11h00 17, 1 1,22 28
17, 1,22 28
17, 1,22 28
23.06 | 17h10 18, 1 1,215 28
18 1,215 28
18, 1,215 28
23.06 | 19h00 19, 1 1,215 29
19, 1,215 29
19, 1,215 29




: Iir - 4
IT - CYLINDERS |

VISCOSITY
DATE | HOUR NUMBER COMPARTMENT | DENSITY MARSH CONUS
{seconds)
16.06 | 18h50 | C.1 3 1,21 28,5
C.2 1,21 28,5
21.06 | 15h00 c.3 8 1,21 29
c.4 1,21 29
21.06 | 23h30 c.5 7 1,21 29
C.6 | 1,21 29
22.06 | 4hd5 c.7 6 1,21 28
c.8 1,21 28"
22.06 | 9h00 c.9 6 1,215 29
] c.10 1,215 29
23.06 | 9nis C.11 1 1,22 28
C.12 1,22 28
22.06 |23n45 | cC.13 4 1,21 29
C.14 1 L2 29
N




III - GROUT CHARACTERISTICS

I111-5

NUMBER

VISCOSITY

DATE HOUR 8 DENSITY | yancy CONUS SETTLING
COMPARTMENT (Sowonds) 4
16.06 3h55 (1) €3 1,195 28,5 9,0
7h05 (2} ¢ 3 1,22 28 18.0
7h40 (3) C3 1,22 29 13.0
9hds5 () €3 1.20 28 12.0
, 14050 (5) C 3 1,22 29 11.0
- 16h00 (6) C 3 1,205 29 13.0
19045 (7) C3 1,21 28 16.0
21h30 (8) C 3 1,22 30 14.0
23h05 (9) C 3 1.18 28,5 18.0
17.06 3h00 (10) ¢ 3 1,19 28,0 13,0
13h50 (11) ¢ 3 1.30 29.0 6.0
21h20 (12) ¢ 3 1,21 23.0 13.0
18h06 9hds5 (13) ¢ 3 1,21 31,0 8,0
18h55 (14) ¢ 3 1,22 2970 9.0
19.06 2h00 (15} C 5 1,22 29,0 5,0
3hd5 (16) € 2 1.20 29.0 11.0
23n10 (17) ¢ 2 1220 29.0 7.0
20.06 1h10 (18) ¢ 2 1,21 30,0 10,0
355 (19) ¢ 2 1.21 29,0 8.0
12h40 (20) ¢ 8 1,22 2910 8.0
15h10 (21) ¢ 8 1,22 290 12.0
20n30 (22) C 8 1.21 29.0 13.0
21.06 1h15 (23) €8 1,21 29 10,0
2h15 (24) ¢ 8 1.21 30 12.0
3000 (25) C 8 1.21 29 18.0
ah15 (26) €8 1.21 30 11.0
5h10 (27) ¢ 8 1.21 29 11.0
6h15 (28) ¢ 8 1.21 28 12.0
10h30 (29) C 8 1,22 29 8.0
13h45 (30) ¢ 8 1.21 29 8.0
19h15 (31) C5 1,21 29 10,0
20h15 (32) C5 1.21 29 8.0
. 22h30 (33) €7 1°21 29 10.0
23h30 (33) C7 1.21 29 9.0
22/06 3h00 (35) C 7 1,21 28,5 8,0
4h15 (36) G 6 1,21 280 9.0
9h00 (37) C6 1,215 28,0 10.0
14h00 (38) C 6 1.22 2970 10.0
20n30 (39) C 4 1,22 23 10.0
22000 (40} C 4 1,21 290 7.0




ITI-6

NUMBER YISCOSITY

DATE HOUR & DENSITY | wapsy conusl o Cohe
COMPARTMENT “(seconds) %
23.06 1n45 (41) c4 1,21 29,0 6.0
3h15 (42) C4 1,215 28,0 8,0
5h10 (43) C 4 1,22 29 10,0
9h15 (44) C1 1,22 28 9,0
, 16h30 (45) 1-4 1,21 28 9
! 17h10 (46) 1-4 1,215 28 9
19h00 (47) 1-8 1,215 29 8
21h50 (48) 1-4 1,21 29 11
24.06 9h30 (49) 1,215 29 10
2h45 (50) 1-6 1,215 29 10
25.06 Oh15 (51) 1,205 29 8
8hoo 1,22 28,5 5
13h30 1,61 37 3

2606 9h1b 1,23 30 10
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NN R FEA Ve TEST CERTIFICATE )
o R e Yo 802
(=
BYGGEKONTROLLA.S ST P 4
CONSTRUCTICGN SITE
Frigg TPI
CLIENT CONTRACTOR
' Sea Tank Co Solmarine
STRUCTURAL MEMBER
Underbase Grouting,Compartment 3
QUALITY REQUIREMENTS
["COMPR. STRENGTH SLUMP W/C -RATID D max CEMENT MIX DESIGNATION
kp/cm? em mm
TESTS ON FRESH CONCRETE
R VOID CONTENT |MOISTORE CONTENT | W/C -RATIO . ..
sLume Al . SAND Density Fluidity
em ", ", l.22 29
TEMP AIR TEMP CONCRETE | TEMP CEMENT TEMP WATER MIXER
© ' ‘c ‘c
CASTING DATE SAMPLES RECEIVED TESTING - SAMPLING BY
40 LABORATORY SITE MIX &
16.6.76 7.— READY MiX O
IDENTIFICATION |Si1zE OF DENSITY TESTING AGE COMPR . STRENGTH
SPECIMENT kp/ dm3 DATE DAYS kp/emZ '
2
1la 8.5%10 1.28 14,7 28 11.8
1b 8.5x%10 1.27 " " 12,4
12.1
BATCH WEIGHTS kg per m?
CEMENT kg
SAND kg
COARSE AGGBR. kg
COARSE AGEGR. kg
WATER ADCED liter
TOTAL WATER liter
BETOKEM LP liter
T OATE Iff:r; ro. e T
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TEST CERTIFICATE

CONCRETE QUALITY CONTROL

803

CONSTRUCTION SHE

Frigg TPI

CLIENT
Sea Tank Co

CONTRACTOR

Solmarine

[ STRUCTURAL MEMBER

Underbase Grouting,Compartment 3

QUALITY REQUIREMENTS

FE%T }

ITBENO

COMPR. STRENGTH SLUMP W/C -RATHO D max CEMENT MIX DESIGNATION
kp/cm2 cm mm
TESTS ON FRESH CONCRETE
SLUMP AIR VOID CONTENT  |MOISTORE CONTENT | w/C -RATIO . . .
. SAND . Density Fluidity
cm ./a '/l 1.21 29
TEMP AIR TEMP CONCRETE |TEMP CEMENT TEMP WATER MIXER
. - - L]
c c c C
CASTING DATE SAMPLES REGEIVED TESTING SAMPLING BY
55 LABORATORY SITE MIX )
16.6.75 11.42 rReaDy Mix (O
IDENTIFICATION |SIZE OF DENSITY TESTING AGE COMPR. STRENGTH
SPECIMENT kp/ dm3 DATE DAYS kp/cm .
-
2 A 8.6x10 1.26 14,7 28 9.6
B 8. hx10° 1.26 " " 12.1
10.9
BATCH WEIGHTS kg per m?
CEMENT kg
SAND kg
COARSE AGCR, kg
COARSE AGGR, kg .
WATER ADDED liter
TOTAL WATER titer
BETOKEM LP liter

——— e e e e

ONG KO [
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CONCRETE QUALITY CONTROL

804

CONSTRUCTIO

N SITE

Frigg TPI

CLIENT

Sea Tank Co

CONTRACTOR

Solmarine

STRUCTURAL MEMBER

Underbase Grouting,Compartment 3

QUALITY REQUIREMENTS
COMPR. STRENGTH SLUMP W/C -RATIO D max TCEMENT MIX DESIGNATION
kp/cm2 cm mm
TESTS ON FRESH CONCRETE
SLUMP AIR VOID CONTENT  |MOISTORE CONTENT | W/C -RATIO . .
' SAND Density Fluidaty
cm */s "/ 1.205% 29
TEMP AIR TEMP CONGRETE |TEMP GEMENT TEMP WATER MIXER
C © © 't
CASTING DATE SAMPLES RECEIVED TESTING SAMPLING BY
6676 £00 LABORATORY SITE Mix X
16.6.7 16— READY MIX 1
IDENTIFICATION [S1ZE GF DENSITY TESTING AGE COMPR, STRENGTH
SPECIMENT kp/ dm3 DATE DAYS kp/cm .
' 2
3 A §.hx10 1.27 14,7 28 12.6
B 8.8x10 1.25 " " 9.1
10.9
BATCH WEIGHTS kg per m?
CEMENT kg
SAND kg
COARSE AGGR, kg
COARSE AGGR. kg
WATER ADDED liter
TOTAL WATER liter
BETOKEM LP liter
T o DATE J:iEuNO. T

G rcb'.'"'_FE >
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ReivhRT WS

505

"CONSTRUCTIOH SITE

Frigg TPI

CLIENT

Sea Tank Co

CONTRACTOUR

Solmarine

STRUCTURAL MEMBER

Underbase Grouting,Compartment 3

QUALITY RECQUIREMENTS

COMPR. STRENGTH SLUMP W/C -RATIO Dmax CEMENT MIX DESIGNATION
kp/cm? cm me
TESTS ON FRESH CONCRETE
"SLUMP AIR VOID CONTEMT  [MOISTORE CONTENT | W/C -RATIO ] o
SAND Density Fluidity
cm */e {0 l.22 30
TEMP AIR TEMP CONCRETE  |TEMP CEMENT TEMP WATER MIXER
= c ‘c ¢
CASTING DATE SAMPLES RECEIVED TESTING SAMPLING BY
08 LABORATORY SITE Mix [z
16.6.76 16— READY MIX |
-
FDENTIFICATION [SIZE OF DEHSETY TESTING AGE COMPR_ STRENGTH
SPECIMENT kp/ cmd DATE DAYS kp/em2 .
2
oA 8.1x10 1.27 14,7 28 11.1
B 8. 3x1cC 1.25 " " 13.3
2.2
BATCH WEIGHTS kg per m3
CEMENT kg
SAND kg
COARSE AGGR. kg
COARSE ABGR, kg
WATER ADDED liter
TOTAL WATER liter
BETGKEM LP liter
T T e foATE Fioano B 27 e S TR
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807

CONSTRUCTION 3ITE

Fripg TPI

CLIENT

Sea Tank Co

CONTRACTOR

Solmarine

STRUCTURAL MEMBER

Underbase Grouting,Compartment 3

QUALITY REQUIREMENTS

COMPR. STRENGTH SLUMP w/C -RATIO b max CEMENT MIX DESIGNATION
kp/cm2 cm mm
TESTS ON FRESH CONCRETE
SLUMP AIR VOID CONTENT  |MOISTORE CONTENT | W/C -RATI0 ] .
SAND ’ Density Fluidity
crm v * 1.20 28
TEMP AIR TEMP CONMCRETE |TEMP CEMENT TEMP WATER MI1XER
¢ © ¢ c
CASTING GATE SAMPLES RECEIVED TESTING - SAMPLING BY
LABORATORY SITE MIX 13
17.6.76 0z, 90 READY MIX i
IDENTIFICATICN  |S1ZE DF DENSITY TESTING AGE COMPR, STRENGTH
SPECIMENT kp/ dm3 DATE DAYS kp/em? .
' 2
5 A 8.3):102 1.29 15.7 28 13.3
B 8.4x10 1.27 15.7 28 i2.2
12.8
BATCH WEIGHTS kg per m3
CEMENT kg
SAND kg
COARSE AGGR. kg
COARSE AGGR. kg
WATER ADDED liter
TGTAL WATER Liter
GETOKEM LP Ivter
- T DATE I - I

]jbuua

lwnenof”"wﬂn
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808

Frigg TP 1

CLIENT

Ses

Tank Co

CONTRACTOR

Solmarine

STRUCTURAL MEMBER

Underbase Grouting,Compartment 2

QUALITY REQUIREMENTS

w/C -RATIO

CONCRETE GRACE SLUMP D100 CEMENT MIX DESIGNATION
cm = mm
TESTS ON FRESH CONCRETE
SLUMP AIR VOID CONTENT |MOISTURE CONTENT | W/C -RATIO ] o L.
SAND Density Fluidaty
cm /e */a 1.20 28
TEMP AiR | TEMP CONCRETE | TEMP CEMENT TEMP WATER MIXER
T ‘c c ‘¢
CASTING DATE SAMPLES RECEIVED TESTING SAMPLING BY
LABORATORY SITE MiX
19.6-76 06.c0 READY MIX O
COMPR. STRENGTH
{DENTIFICATION [SIZE OF CENSITY TESTING AGE COMPR  STRENGTH
SPECIMENT kp/ dm3 DATE DAYS kp/em?
‘ — ,
2
6 A 9.3x%10 1.23 17.7 28 15.6
B 9.2x10 1.25 " " 16,2
16.0
-~
BATCH WEIGHTS kg per m?
CEMENT kg
SAND kg
COARSE AGGR. kg
COARSE AGGR. kg
WATER ACCEQ liter
TOTAL WATER liter
GETCKEM LP titer
T Prare Tmain Towe wo.

I rvo.
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NORSK TEKNISK
BYGGEKONTROLLA.S

TEST CERTIFICATE
CONCRETE QUALITY CONTROL

REFPCRT NO.

&o9

CCNSTRUCTION SITE

Frigp TP I
CLIENT CONTRACTOR
Sea Tank Co : Solmarine
STRUCTURAL MEMBER
Underbtase Grouting, Compartment 2
QUALITY REQUIREMENTS
COMCRETE GRADE SLUMP W/C -RATIO O10q CEMENT MIX DESIGNATION
cm = mm
TESTS ON FRESH CONCRETE
SLUMP AIR VOID CONTENT MOISTURE CONTENT W/C -RATID . ..
¢ SANDU Density Fiuidity
cm /e ®/ i.21 29
TEMP AR TEMP CONCRETE TEMP CEMENT TEMP WATER MIXER
c c ¢ ¢
CASTING DATE SAMPLES RECEIVED TESTING SAMPLING BY
LABORATORY SITE Mix s
20.6.76 06,00 READY MIX O
COMPR. STRENGTH
IDENTIFICATION * [SIZE OF DENSITY TESTING AGE COMPR _STRENGTH
SPECIMENT kp/ dm3 DATE DAYS kp/cm?2
| p
T A 9.2x10 1.25 18.7 28 13.0
B 9.0x10% 1.2k " m 1l .4
13.7
-~
BATCH WEIGHTS kg per m?
CEMENT kg
SAND kg
COARSE AGGR. kg
COARSE AGGR, kg
WATER ADDED liter
TOTAL WATER liter
BETOKEM LP liter
T T - Trnre [ira ~o Towa ~o [ rvo.
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TEST CERTIFICATE

CONCRETE QUALITY CONTROL

REPORT WO

810

CONSTRUCTION SiTE

Trigp TP I
CLIENT CONTRACTOR
Sea Tank Co. Solimarine
STRUCTURAL MEMBER
Underbase Grouting, Compartment 8
QUALITY REQUIREMENTS '
CONCRETE GRADE SLUMP W/C -RATIO Ds00 CEMENT MiX DESIGNATION
cm 5 mm
TESTS ON FRESH CONCRETE
SLUMP AIR VOID CONTENT  ]MOISTURE CONTENT | W/C -RATIO
SAND Density Fluidity
" tm e /s 1.21 29
TEMP AIR TEMP COMCRETE TEMP CEMENT TEMP WATER MIXER
© c ‘¢ ¢
CASTING DATE SAMPLES RECEIVED TESTING SAMPLING BY
21.6.76 01.15 LABORATORY SITE MIX &)
i ) READY MIX d
CGMPR. STRENGTH
IDERTIFICATION (S1ZE OF DENSITY TESTING AGE COMPR, STRENGTH
SPECIMENT kp/ dm3 DATE DAYS kp/eme .
8 A 5. 0x10° 1.28 19.7 28 16.7
R " " 1.27 " " 14,k
15.6
-~
BATCH WEIGHTS kg per m?
CEMENT kg
SAND kg
COARSE AGGR. kg
CUARSE AGGR. kg
WATER ADDED titer
| TOTAL WATER liter
GETOKEM LP Liter
- B P I ~aan Trwe un | rvo.
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TEST CERTIFICATE

REPCRT WO

NORSK TEKNISK CONCRETE QUALITY CONTROL 811
BYGGEKONTROLLA.S
CONSTRUCTION SITE
Frigeg TP 1
CLIENT ) CONTRACTOR
Sea Tank Co. Solmarine
STRUCTURAL MEMBER
Underbase CGrouting, Compartment 8
QUALITY REQUIREMENTS )
CONCRETE GRADE SLUMP W/C -RATIOQ D1co CEMENT MIX DFS!GNATION
cm 5 mm
TESTS ON FRESH CONCRETE
SLUMP AIR VOID CONTENT  |MOISTURE CONTENT | W/C -RATIO . .
SAND Density Fluidity
cm % %/ 1.21 30
TEMP AIR TEMP CONCRETE | TEMP CEMENT TEMP WATER MIXER
[ c c ©
CASTING DATE SAMPLES RECEIVED TESTING SAMPLING BY
21.6-76  0h4.15 LABGRATORY SITE MiX PR
READY M1X O
COMPR. STRENGTH
IDENTIFICATION |SIZE OF DENSITY TESTING AGE COMPR . STRENGTH
SPECIMENT kps dm3 DATE DAYS kp/cm
9 1 8. 6x10° 1.22 19.7 28 18.2
B 8.7x10 1.24 " " 17.8
18.0
-~
BATCH WEIGHTS kg per m3
CEMENT kg
SAND kg
COARSE ABGR. kg
COARSE AGGR, kg

WATER ADDED

TATAL WATER

BETOXEM LP

liter
liter

liter
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NORSK TEKNISK
BYGGEKONTROLL A.S

CONSTRUCTION SITE

TEST CERTIFICATE
CONCRETE QUALITY CONTROL

REPORT NO

812

Frigg TP I

CLIENT

Sea Tank Co

CONTRACTOR
Solmarine

STRUCTURAL MEMBER

Underbase Grouting, Compartment 5

QUALITY RECUIREMENTS

W/C -RATIO

CONCRETE GRADE SLUMP Oy00 CEMENT M(X DESIGNATION
cm = mm
TJESTS ON FRESH CONCRETE
SLUMP AIR VOID CONTENT [MQOISTURE CONTENT [ W/C -RATIO ] .
SAND Density Fluidity
Ccm ®/s */s 1.22 29
TEMP AIR TEMP CONCRETE TEMP CEMENT TEMP WATER MIXER
c ¢ ¢ 'c
CASTING DATE ' SAMPLES RECEIVED TESTING SAMPLING BY
21.6.76 1800 LABORATCRY SITE MIX &J
READY MIX O
CCMPR. STRENGTH
IDENTIFICATION |SIZE OF DENSITY TESTING AGE COMPR STRENGTH
SPECEIMENT kp/s dm3 DATE DAYS kp/em?
2
10 A B.7x10 .28 19.7 28 15.8
R 8.5%10 1.29 " " 19.3
15.6
-~
BATCH WEIGHTS: &g per m?
CEMENT kg
SAND kg
COARSE AGGR, kg
COARSE AGGR. kg
WATER ADDED liter
.TOTAL WATER liter
BETGKEM LP liter
____________ Teavr T ~nun Trum wa JHVO.



NOTEZY
NORSK TEKNISK
BYGGEKONTROLL A.S

TEST CERTIFICATE
CONCRETE QUALITY CONTROL

REPJRT WO

813

CONSTRUCTION SITE

Frigg TP 1
CLIENT CONTRACTOR
Sea Tank Co. Solmarine
STRUCTURAL MEMBER
Underbase Grouting,Compartment 7
QUALITY REQUIREMENTS
CONCRETE GRAOE SLUMP W/C -RATIO Dyog CEMENT MIX DESIGNATION
cm mm
TESTS ON FRESH CONCRETE
SLUMP AIR VOID GONTENT  |MOISTURE CONTENT | W/C -RATIO . o
A Density Fluidity
em o/ o/ 1.21 29
TEMP AIR TEMP CONCRETE TEMP CEMENT TEMP WATER MIXER
. ‘o " e
CASTING DATE SAMPLES RECEIVED TESTING SAMPLING BY
LABORATORY SITE MIX G
21.6.76 23.30 READY MIX ]
COMPR. STRENGTH
ICENTIFICATION |SIZE OF DENSITY TESTING AGE COMPR  STRENGTH
SPECIMENT kp/ dm3 DATE DAYS kp/cm?
- t i )
2
11 A 8."{}:102 19.7 28 12.6
B 8.6x10 " " 1L.0
13.3
rd
BATCH WEIGHTS kg per m?
CEMENT kg
SAND kg
COARSE AGGR. kg
COARSE AGGR, kg
WATER ADDED liter
TOTAL WATER Liter
BETOKEM LP liter
T T T T iﬁAYf I [EaR BT En] 'r‘.‘wﬁ N JHVO_



REPCRT NO.

WNOTEBY TEST CERTIFICATE
BYGGEKONTROLL A.S
CONSTRUCTION SITE
Frigg TP I
CLIENT CONTRACTOR
Sea Tank Co. Solmarine

STRUCTURAL MEMBER
Underbase Grouting, Compartiment B

QUALITY REQUIREMENTS

CONCRETE GRADE SLUMP W/C -RATIO D\UO CEMENT MIX DESIGNATION

em = mm

TESTS ON FRESH CONCRETE

SLUMP AIR VOID CONTENT |MOISTURE CONTENT | W/C -RATI0 j o
' SAND Density Fluidity
crmn /e %/ 1.21 29
TEMP AIR TEMP CONCRETE |TEMP CEMENT TEMP WATER - [ Mixer
¢ o © t
CASTING DATE : SAMPLES RECEIVED TESTING SAMPLING BY
21.6.76  15.00 LABORATORY SITE MIX Gd
) READY MiX ]
COMPR. STRENGTH
[DENTIFICATION |SIZE OF DENSITY TESTING AGE COMPR . STRENGTH
SPECIMENT kp/dm3 DATE DAYS kp/em?
. 2
12 A 9.8;(102 1.22 19.7 28 (9.2)
" B 9.8x10 1.24 19.7 28 15.3
-~
BATCH WEIGHTS kg per m?
CEMENT kg
SAND ' xg
CCARSE AGGR, kg
CCARSE AGGRA. kg
WATER ADDED o liter
TOTAL WATER liter
BETOKEM LP lider

Trars [ ea Jrwn un ’"Vn_



NOTESY

NORSK TEKNISK
BYGGEKONTROLL A.S

TEST CERTIFICATE |
CONCRETE QUALITY CONTROL

REFCRT WO,

817

CONSTRUCTION SITE

Frigg TP I

CLIENT

Sea Tank Co

CONTRACTOR

Solmarine

STRUCTURAL MEMBER

Underbase Grouting, Compartment 6

QUALITY REQUIREMENTS

W/C -RATID

CONCRETE GRADE SLUMP Oygg CEMENT MIX DESIGNATION
cm = mm
TESTS ON FRESH CONCRETE
SLUMP IR vOI -RATI . ..
AR VOID CONTENT QEEgURECONTENT W/C -RATIO Density Fluidity
em A s l.21 28
TEMP AIR TEMP CONGRETE TEMP CEMENT TEMP WATER M1XER
c ¢ t 't
CASTING DATE Ei:gkiﬁé:iCElVED TESTING SITE MiX [z |SAMPLING BY
22.6.76  0h.hs
. READY MIX O
COMPR. STRENGTH
IDENTIFICATION |[s51ZE OF DENSITY TESTING AGE COMFR, STRENGTH
SPECIMENT kp/ dmd DATE DAYS kp/em?2 )
2l
13 A B.Tx102 1.27 20.7 28 1bh
B 8.4hx10 1.30 " " 17.9
16.2
-~
BATCH WEIGHTS kg per m? ,
CEMENT kg
-
SAND kg
COARSE AGGR. g
COARSE AGGR. kg
WATER ADDED liter
1 TOTAL WATER liter
BETOKEM LP {iter

Frire

| RS

Trws wn

[ avo.



NOTERBY
NORSK TEKNISK
BYGGEKONTROLLA.S

TEST CERTIFICATE
CONCRETE QUALITY CONTROL

REPQRT NO.

818

CONSTRUCTION SITE

Fripgg

TP I

CLIENT

Sea Tank Co

CONTRACTOR

Solmarine

STRUCTURAL MEMBER

Underbase Grouting, Compartment 6

QUALITY REQUIREMENTS

W/C -RATIO

CONCRETE GRADE SLUMP Dygp CEMENT MIX DESIGNATION
cm -<- mm
TESTS CN FRESH CONCRETE
SLUMP AIR VOID CONTENT  |MOISTURE CONTENT | W/C -RATIO . ..
SAND Density Fluidity
cm ) /s 1.22 29
TEMP AlR TEMP CONCRETE | TEMP CEMENT TEMP WATER MIXER
" e e c
CASTING DATE SAMPLES RECEIVED TESTING SAMPLING BY
LABORATORY SITE MIX A
22.6.?6 l]-l.OO READY MIX D
COMPR. STRENGTH
IDENTIFICATION |SIZE OF DENSITY TESTING AGE COMPR, STRENGTH
SPECIMENT kp/ dm3 DATE DAYS kp/em .
: ™ |
2
1hoA 8.7x10 1.27 20.7 28 1k.k
B 8.Lx10 1.29 " " 15.0
k.7
-~
BATCH WEIGHTS kg per m?
CEMENT kg
-
SAND kg
COARSE AGGR. kg
COAISE AGGR. kg
WATER ADDED liter
- TOTAL WATER liter
BETOKEM LP liter




NOTERY
NORSK TEKNISK
BYGGEKONTROLLA.S

TEST

CERTIFICATE

CONCRETE QUALITY CONTROL

REFCHT NOQ.

819

CONSTRUCTION SITE

Frigg TP I

CLIENT

Sea Tank Co

CONTRACTOR

Solmarine

STRUCTURAL MEMBER

Underbase Grouting, Compartment U4
QUALITY RECUIREMENTS
CONCRETE GRADE SLUMP W/C -RATIO 0100 CEMENT MIX DESIGNATION
em = mm
TESTS ON FRESH CONCRETE
SLUMP AIR VOID CONTENT |[MDISTURE CONTENT | W/C -RATIO . ' o
SAND : Density Fluidity
em %/e LA 1.21 29
TEMP ALR TEMP CONCRETE | TEMP CEMENT TEMP WATER MIXER
c c ¢ c
CASTING CATE SAMPLES RECEIVED TESTING SAMPLING BY
) LABORATORY SITE MIX l
22.6.76 23.45 READY MIX 0
COMPR. STRENGTH
IDENTIFICATION |SIZE OF CENSITY TESTING AGE COMPR, STRENGTH
SPECIMENT xp/ dm3d DATE DAYS kp/ecmi
2
15 A g.9x10 1.28 20.7 28 1h.7
B " 1" 1-26 1" " 15.2
15.0
-~

BATCH WEIGHTS kg per m?

CEMENT

SAND

COARSE AGGR.
COARSE AGGR.
WATER ADGED
TOTAL WATER

BETOKEM LP

kg
kg
kg
kg
liter
frter

titer




NOTERY
NORSK TEKNISK
BYGGEKONTROLLA.S

TEST

CERTIFICATE
CONCRETE QUALITY CONTROL

REFORT NO.

B2k

CONSTRUCTION SITE

Frigeg TP I

CLIENT
Sea Tank Co

CONTRACTOR

Solmarine

STRUCTURAL MEMBER

Undertase Grouting, Compartment

Y

QUALITY REQUIREMENTS

W/C -RATIO

CONCRETE GRADE SLUMP Oygp CEMENT MIX DESIGNATION
cm = mm
TESTS ON FRESH CONCRETE
SLUMP AIR VOID' CONTENT  |MOISTURE CONTENT | w/C -RATIO ] T
SAND Density Fluidity
cm /s % 1.215 28
TEMP AIR TEMP CONCRETFE TEMP CEMENT TEMP WATER MIXER
c ¢ ‘¢
CASTING DATE SAMPLES RECEIVED TESTING SAMPLING BY
: LABCRATORY SITE Mix &
23.6.76 03.15 READY MIX 0
COMPR. STRENGTH
IDENTIFICATION [SIZE OF DENSITY TESTING AGE COMPR, STRENGTH
SPECIMENT kp/dm3 DATE DAYS kp/em?
2
16 A 8.6x10 1.29 21.7 28 14.7
B 1"t 13] 1 29 1" " 13 3
14.0
BATCH WEIGHTS kg per
CEMENT kg
-
SAND kg
COARSE AGGR, g
COARSE AGGR. kg

WATER ADDED
TOTAL WATER

GETCKEM LP

liter
liter

liter




NOTERBY
NORSK TEKNISK
BYGGEKONTROLLA.S

TEST CERTIFICATE
CONCRETE QUALITY CONTROL

REPORT NO.

825

CONSTRUCTION SITE

Frigg TP I
CLIENT CONTRACTOR
Sea Tank Co Solmarine
STRUCTURAL MEMBER
Underbase Greouting, Compartment 1
QUALITY REQUIREMENTS ‘
CONCRETE GRAOE sLUMP W/C -RATIO D1oo CEMENT MIX DESIGNATION
cm = mm
TESTS ON FRESH CONCRETE
P ! “RATIO ..
SLUM A'R VOID CONTENT ESLSDTURE CONTENT [ W/C Density Fluidity
cm /s s l.22 28
TEMP AIR TEMP CONCRETE | TEMP CEMENT TEMP WATER MIXER
¢ c c c
CASTING DATE Ei;‘ggiﬁ'ORR%CEWED TESTING SITE MiX SAMPLING BY
23.6.76 11.00 READY MiX 0
COMPR. STRENGTH
IBENTIFICATION |SIZE OF DENSITY TESTING AGE COMPR. STRENGTH
SPECIMENT kp/dm3 DATE DAYS kp/em .
17 A ' 8.5%10° 1.28° 21.7" 28 16.5
B 8.9x10° 1.27 " L 1k .k
15.5
BATCH WEIGHTS kg per m?3 ,
CEMENT kg
SANO. kg
COARSE AGGR, kg
COARSE AGGR. kg

WATER ADDED

TOTAL WATER

BETOKEM LP

later
titer

liter




NOTERY
NORSK TEKNISK
BYGGEKONTROLL A.S

TEST

GCERTIFICATE

CONCRETE QUALITY CONTROL

REFURT NO

8e6

CONSTRUCTICON SITE

Frigeg TP 1
CLIENT CONTRACTOR
Sea Tank Co Solmarine
STRUCTURAL MEMBER
Underbase Grouting, Compartment 1
QUALITY REQUIREMENTS i
CONCRETE GRADE SLUMP W/C -RATIO Diag CEMENT [Mix DESIGNATION
em = mm !
TESTS ON FRESH CONCRETE |
SLUMP AIR VOID.CONTENT  |MOISTURE CONTENT | W/C -RATIO ) ) .
SAND Density - Fluidaty
cm °/a /s 1.215 28
TEMP AIR TEMP CONCRETE | TEMP CEMENT TEMP WATER MIXER
c 'c c ¢
CASTING DATE SAMPLES RECEIVED TESTING SAMPLING BY
LABCRATQRY SITE MIX td
23.6.76  17.10 READY Mix [
COMPR. STRENGTH
IDENTIFICATION {SIZE OF DENSITY TESTING AGE COMPR, STRENGTH
SPECIMENT kp/dm3 DATE DAYS kp/em? '
16 A 9.0x10° 1.27 21.7 28 10.8
B &.7x1C 1.28 " " 12.1
11.5
|
i
}
!
BATCH WEIGHTS kg per m? |
i
CEMENT kg
SAND kg
COARSE AGGR. kg
COARSE AGGR. kg
WATER ADDED titer
TOTAL WATER liter
BETOKEM LP (iter
DATE 108 N0, [owa. ~o | nvo.



NOTEBY

NORSK TEKNISK
BYGGEKONTROLLA.S

TEST CERTIFICATE
CONCRETE QUALITY CONTROL

REPORT WO

827

CONSTRUCTION SITE

Frigg

TP 1

CLIENT

Sea Tank Co

CONTRACTOR

Solmarine

STRUCTURAL MEMBER

Underbase Grouting, Compartment 1

QUALITY REQUIREMENTS

CONCRETE GRADE SLUMP W/C -RATIO Dygg CEMENT MIX DESIGNATION
cm —<- mm
TESTS ON FRESH CONCRETE
SLUMP AIR. VOID CONTENT  [MOISTURE CONTENT | W/C -RATIOD . ..
SAND Density Fluidity
cm %/ /e 1.215 29
TEMP AIR TEMP CONCRETE TEMP CEMENT TEMP WATER MIXER
c c c c
CASTING DATE SAMPLES RECEIVED TESTING SITE MIX SAMPLING BY
LABORATORY
23.6.76 19.00 READY MIX O
COMPR. STRENGTH
IDENTIFICATION SIZE OF DENSITY TESTING AGE COMPR, STRENGTH
SPECIMENT kp/ dm3 DATE DAYS kp/cm? '
- 2
19 A 9.3x102 1.25 21.7 28 11.3
B 9.5x10 1.27 " " 11.2
11.3
-~
BATCH WEIGHTS kg per m?
CEMENT kg
-
SAND kg
COARSE AGGR. kg
CCARSE AGGR. kg
WATER ADDED liter
TOTAL WATER liter
BETCKEM LP liter
T [oate 108 NO, OWG. NQ. [rvo



