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PARAMETRE SOM SKAL MALES

Opptredende spenninger og momenter i konstruksjonen som

fplge av sngbelastningen.

HENSIKT MED MALINGENE

Skaffe til veie data om sngbelastningens innvirkning pa
denne type konstruksjoner, slik at fremtidige dimensjo-

neringsproblemer lettere kan lg¢gses.

BESKRIVELSE AV MONTERINGSFORL@PET

HE 160 B bjelkene ble instrumentert med 20 stk. P-200
spenningsmalere, som ble skrudd fast til flensene. Fre-
kvensen til disse mdlerne ble innstilt p& ca. 1350 Hz,
d.v.s. midt pa mdleomradet. HUP 88,9 x 6,5 profilene

ble instrumentert med 4 stk. P-200 mdlere, og HUP 101,6

X 4,9 profilene med 8 stk. P-200 mdlere. Alle disse 12
P-200 mdlere ble innstilt pd ca. 1300 Hz. P& forsiden

av forbygningen ble det montert en spesialkonstruert sng-
trykkscelle for maling av sngtrykk. O-frekvensen ble inn-
stilt pa ca. 1300 Hz. Sngtrykkscellen ble skrudd fast til
et spesialkonstruert stativ, som ble sveiset fast til HE
160 B bjelken.

KABELSPESIFIKASJONER

Fra sngtrykkscellen og P-200 mdlerne pd HE 160 bjelken
gar det 1 par og 2 par PPOP kabler til kontroll-modul.
Fra HUP-profilen fg¢rer 4 par PPOP kabler fram til samme

modul.
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Tegninger av forbygning

Tegn. nr. 1 : Nordre bjelke
2

Tegn. nr. S¢gndre bjelke
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6. BILAG 1II

Avleste frekvenser i Hz for sngtrykksmdler og
P-200 mdlere samt verdier omregnet til trykk og

spenninger.

Tabell 1 : Avleste frekvenser for nordre stgtte.
11 2 : " " n S¢ndre n
y 3 : Utregnede verdier, nordre stgtte.
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Beskrivelse av sngtrykksmdler.

Beskrivelse av P-200 midler.
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USES

The Preassembled and Sealed Vibrating-Wire Strain Gauge is a surface
mounting gauge that is used to measure strains or stresses in any structural
element to which it can be mounted. The gauge is fastened directly to two
support posts which have been previously attached to the structural element.
The support posts can be set in drilled and tapped holes: they can be mounted
by a stud-welding process or they can be cast in concrete members. The gauge
can be used under water. The housing is highly resistant to impact. Since the
measurements can be taken far away from the gauge itself, the use of the
gauge does not cause inconvenience to construction.

FEATURES:

Convenient, accurate, sensitive, and stable.
Rugged construction and waterproof.
Quick and simple installation.

Remote and fast measurement.

Easy maintenance and repair.

VIBRATING-WIRE STRAIN GAUGE

r-200-220
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DESCRIPTION

A complete GEONOR Vibrating-Wire Strain
Gauge consists of two preassembled compo-
nents: the P-200 vibrating-wire gauge itself
and the P-220 protective housing fitted with
a sealed electrical cable lead through.

The strain gauge itself consists of all the parts
between parts No. 5 and 19 in the illustrated
drawing. All of these parts are preassembled.
The gauge-wire is inside a stainless steel tube
(15) which has an O.D. of 2 mm and is about
I mm shorter in length than the gauge-wire.
The magnet holder assembly (11) and (12) is
mounted on the steei tube. A clamping pin (9)
is swaged onto each end of the gauge-wire. One
end of the gauge-wire is clamped by the set-
screw {7) during assembly of the gauge. The
other end is clamped during installation of the
gauge 1n the field.

The gauge itself is waterproof. The two O-rings
(10) provide a seal around the stainless steel
tube and the self-sealing screws (6) prevent
leakage through the holes for the setscrews. The
protective housing, which is made of plastic, is
also waterproof since it is fitted with an O-ring
seal in the base and a sealed electrical cable
lead through. (The effectiveness of the O-ring
seal in the base of the housing will of course
depend on the relative roughness of the sur-
face on which the gauge is mounted.)

The electrical connections to the gauge housing
can be made in a number of different ways.
The standard connection is shown in the assem-
bly drawing. The soldered electrical connec-
tions to the gauge housing are made via a two-
terminal connector that is screwed into the
housing. it can be screwed into the end, side or
top of the housing if desired and a 90° elbow
connector can be included if specified.

The standard connector is shown on the assem-
bly drawing as part No. 3. The connector con-
sists of a 2-pin lead through. The outer shell
is brass and the space between the shell and
the terminals is filled with epoxy. One end of
the connector is threaded to screw into the
housing and an O-ring in the brass shell seals
this connection. The other end is normally
turned down to a constant diameter to receive
a neoprene boot which is filled with a sealant
after the electrical connections have been made.

The gauge is connected directly to the GEO-
NOR Read-Out Unit (See special leaflet) or, if
desired, indirectly through a switch box. After
the electrical connections have been made and
the unit is turned on, the gauge-wire will start
to vibrate and after a few seconds the vibra-
tions will attain a constant amplitude and the
wire will continue to oscillate as long as the
unit is turned on. The frequency of vibration
of the gauge-wire will be indicated by the digi-
tal display in the Read-Out Unit.

Once the change in the square of the frequency
of the gauge-wire is known, the corresponding
change in stress in the structural member is
given by the following theoretical expression
which has been verified by extensive laboratory
investigations:

2
Ao = (0—0q,) = &L &

o g Lg Eu
where 9o = stress in the structure at the
frequency f,

o = stress in the structure at frequency f
L = length of gauge-wire
L, = gauge length (center to center of
the support posts)
density of the gauge-wire material
modulus of elasticity of the
gauge-wire
modulus of elasticity of the
structural member
acceleration due to gravity
a constant depending on the end
conditicn of the gauge-wire, 1.00
for wire with simply supported
ends and 1.06 for wire with fixed
or clamped ends.

- (f2—fo2) N 10-3
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For a given design of the strain gauge and for
an installation on a particular structural ma-
terial, the above expression can be simplified
as follows:

Ao =K (f2-£,2) - 10~

where K = strain gauge constant depending on
the properties of the materials and
gauge dimensions.

The current GEONOR Vibrating-Wire Strain
Gauge. is designed such that the distance. be-
tween the support posts, Lg, is 92 mm center
to center and the length of the gauge-wire, L,
is 66 mm. The gauge-wire is made of silver
plated steel. If the gauge is mounted on a steel
member and the frequencies f and f, are ex-
pressed in cycles per second, the strain gauge
constant, K, of 1.09 will give the stress change
in kg/cm?® and K of 15.5 will give the stress
change in lbs/in2.

Detailed step-by-step instructions for installa-
tion of the GEONOR Vibrating-Wire Strain
Gauge are supplied with the instruments.

SPECIFICATIONS :

Recommended operating frequency range
700—1500 c/s.
Accuracy = 5 %,
Operating temperature —20° to + 50° C.
Shipping dimensions P-200 155 x 39 x 27 mm;
P-220 215x 47 x 44 mm

Shipping weights P-200 155 grams

P-220 219 grams
A separate information sheet which describes
the operating principle of the vibrating-wire
instruments is available upon request. Please
ask for the General Introduction to the Geonor
Vibrating-Wire Instruments.



Pressure cells provide a means by which the stability during construction and
overall performance of many structures, excavations and embankments or
foundation projects can be evaluated. These instruments can be used, for
example, to measure earth or water pressure acting on sheet piles, retaining
walls, tunnels, and foundations.

GEONOR can supply two basic types of vibrating-wire gauge pressure cells.
One of these, Type P-100, has a relatively small membrane and is intended
for measurements in fine grained material whereas the larger cell, Type P-150,
is intended for use with coarse grained material. Each of these cells can be
modified to suit the particular needs of the user.
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P-100 and P-150 PRESSURE CELLS



TYPE P-100 PRESSURE CELL

This cell was originally developed and used for earth pressure measurements
on sheet pile cofferdams during construction of the Oslo Subway. The primary
requirement was to construct a pressure cell that was robust enough to tolerate
pile driving and stable enough to permit long term measurements.

Subsequently the P-1G0 cell has been used to measure total pressure and/or
pore pressure acting on sheet piles, retaining walls, foundations, tunnels, and
silos as wel! as stresses in earth dams.

The P-100 pressure cell consists of a floating circular membrane set in a rigid
housing: the shape and size of the housing depends on the nature of the instal-
lation. The membrane, which is machined out of one piece of stainless steel,
has two protruding arms between which the gauge-wire is stretched. When
an external pressure is applied to the membrane, the two arms will, due to
the deflection of the membrane rotate slightly, and cause an increase of the
stress in the wire, and thus, an increase of the natural frequency of the gauge-
wire. The change in frequency of the gauge-wire is, thus, a measure of the
change in pressure acting on the membrane. The pickup and exciter magnet
system for the vibrating-wire gauge are mounted in the housing.

The cell must be mounted such that the membrane is flush with the surface
of the structure at the point where pressure is to be measured. In embank-
ments the cell is attached to a steel plate in a special manner such that the
membrane is flush with one side of the plate.

The construction of the housing depends on the type of installation planned.
Two of the basic types are shown in the illustrations. In all cases, the mem-
brane rests on steel balls set at three points on a shoulder in the housing, and
is held in position by an O-ring to minimise the transfer of stresses from the
housing to the membrane. The assembled cell is watertight. Generally the
electric lead wires are encased in a plastic tube which is connected to the
housing at one end and open to the atmosphere at the other end so that
atmospheric pressure is maintained inside the cell.



Technical Specifications Type P-100 Pressure Cell.

Type P-100 membrane:
- Maximum diameter: 94 mm (3%4 in.)
Active diameter: 75 mm (3 in.)
Diameter/deflection ratio: = 1000
Standard pressure ranges: 0-2,5; 0-5; 0-10; 0-15; 0-25 kg/cm?
Material: Stainless steel
Sensitivity: A£2/1000 = 2000 sec-* at P
where: Af?* = change in square of frequency of vibration
of the gauge-wire
max — Maximum design pressure
0:15 % of P

+ o

Reading accuracy:

Housing:

The shape and size of the P-100 housing depends on the nature of the installations. The
housing is generally manufactured of mild steel; the minimum thickness available is approxi-
 mately 25 mm.

Lead-wires:

100 ft of shielded cable supplied with each gauge. Longer lengths available at slight addi-
tional cost.

Calibration:
A calibration report is supplied with each gauge.

Inquiries:

State type of installation, pressure range, and whether total pressures and/or pore pressures
are to be measured.

On many engineering projects in Norway the P-100 pressure cell has been mounted on piles
that were subsequently driven into the ground. Generally a 8 ton drop hammer and a free
fall of 50 cm has been used. Although the cells have performed most satisfactorily under
these local conditions, GEONOR can not guarantee that the cells will withstand piledriving
in all types of soil and with all types of piledriving equipment.
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