GEOSTRING - In Place MEMS Inclinometer
SMARTEC
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GEOSTRING

EASY INSTALLATION
VERTICAL STRING OF MEMS SENSOR NODES
LOW-COST, REAL-TIME MONITORING

The GEOSTRING inclinometer system is an array of closely spaced MEMS sensors used with a data-
logger. It is ideal for real time continuous and unattended monitoring of lateral displacement of soil,
rock, and structures.

Description Key Features

The GEOSTRING array consists of a rmuheyésalaionf sensor nodes
installed vertically in either 70mm  Refliembntbid) di ameter inclinomef
casing or #Fnonc3h8mndi(almest er Schedul e 40. %ng%cab?eiins?aI%ﬂon

The casing or pipe provides access f°% rerOWERIGHIE ace measurements.
The joints between nodes are strong earPaloadet calibdtiosfactoraeathoodei ng t he array

to maintain consistent orientation @f gSegoHebs(dimfypnod fflaBles . regardless o
installation type, e Ultra-robust components

The pipe or casing is typically instaloiglgreify a2 vertical borehole

passes through a suspected zone of emduselacdvat . The nodes are

spaced at 0,5 m intervals and provi de Rtielafededldpkd resolution similar

a traversing probe. The array spans the zone of movement . I f

movement occur s, the casing/ pipe movgs . hangin the inclination
. : grplep Kppllcaﬁons g g

of the nodes inside.

Inclination measurements from the no% e¥pesapiy, eafywanpgoisiepafauet o provi de
graphs of the casing profile and c ha nRgersanceohdams dndembgnkmentsi | e . Changes
indicate displacement (movement). e Ground movements due to tunneling

The GEOSTRI NG system is an array co'nnDgﬂgc{'org]eoyater?"y_cak_’ad%dp"e§ENSLOG

data acquisition system. Readi ngs a¢t eDefamatgng drafaniogivalss t o processing
software that can trigger al arms base dMoritoninglghdsisleataa cement s or rates of
change.

Nodes, cabl es, connectors and gauge rods ar e exceptionally
robust, all owing easy removal of an array at the end of the projec
and deployment on other projects.

GEOSTRI NG segment s have joints capable of bending to 90A,
all owing for compact shipping.
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GEOSTRING System Configuration

A typical system requires <casin
suspension kit, a bottom plug, a
Casing

Select either the 70 mm (2,75 ir
t he 38 mm (1,5 in) di ameter Sc
ordering your GEOSTRI NG System,
indicate the type of inatallatio
be included on the array.

GEOSTRING Standard Segment 2,5 m, 5 nodes

A Standard GEOSTRI NG array conse
Segments can be installed in any
of each node is embedded in the
|l ogger .

Each segment has a male connect
female connector at t he |l ower
recognized by the presence of a
as seen in the picture - the ri

GEOSTRING Custom Segments, 1 to 4 nodes

GEOSTRI NG custom segments can be
|l engths of 0,5 m, 1 m, 1,5 m an
nodes, res@ecttdmes ggments all ow
adjust the array to the depth of

GEOSTRING Sensorless Dummy Segments

GEOSTRI NG sensorless (dummy) seg

m and 1,5 m for installation at
designers to optimize their syst
interest. A custom patchcord is

occurs bet ween monitored sectio
jumper cables are another option

{YINISO {
Via Pobiete 11

STRI NG segment s, a
cable, and a datalogger.

er i Malli@gomed Bl ecasdomh €t o
10 PVC pipe. Wh e n
very i mportant to
er that proper centralizers

2,5 m segments.
e, since the calibration
and read by the data

h%E9§pTeBI N Cg Satnzangar d Segl

2 |l ower end can be
zer dandm bnivenvadesoint,

tured in shorter
ngth (with 1, 2, 3 or 4

e availrabhmalien @abl e conn;
ce wi in the array, allowin
1y onitoring the zone of

i f the dummy portion
he array. Seperate

monitored sections.
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GEOSTRING - In Place MEMS Inclinometer

GEOSTRING Signal Cable

Data Retreiver

>

To instal the signal cable, attaphk tdeoPORItNAY PrlUdy tOutt het § emaéd
connector on the first segment ofynptihe arredgyuitro nbge IPd fLedomput hgg
casing Insert the bottom end ofgatthhe 4¢Goitsisegd®Ntsyyshlerd TTHSTt in
into the casing. calibration information, allowin
order .
Readings retrieved from the |l ogger
spreadsheet or aupamtaybhbazmetdd ymbryi
4‘ programs.
GEOSTRING Bottom Plug Nominal Jumper Cable Limits for an Array of Nodes
One bottom plug is requireMlhefor the end of each array.
bottom plug has a male connector O\ belol\E e n dlaxJampedLengih 8n) U Blaglwdhper tergth (m )
. umber of Nodes ~ .
protect the | ast node from water ingress via ti¥&pplconnec t2@/upply
10 320 -
GEOSTRING Jumper Cable 25 122 -
A jumper cable connects the top of ea2® array @ the datalb%ogger.
The jumper cable has a female conneir‘éor on one end arELd39
exposedcomametror wires on the other for connetfion to
the data | ogger. 100 5 97
125 - 69
GEOSTRING Suspension Kit
150 - 47
One suspension kit is or eacshg array. 28
The kit includes the gate and
hardware for securing to thgocasing - 12
or pipe.
Easy Shipping
Data Logger o
GEOSTRI NG segments have joints
The GEOSTRI NG sysatleln?wi'§g for compact packaging.
connected to a Senslog dat a
acquisition systFérXe asneogments, s_each 2,5 m |l ong
readings are tran8AgYlelg"n g o@Proximately 64 x 64
processing software Kinlad9rcams -
trigger al ar ms based on . .
di splacement or Tpslgrr@fys can .be shipped via stand
change. their
A variety of Campbell Scientific ds ated in
a Roctest Senslog for GEOSTRI NG syc:
arrays can be connected to each CRG6 ng
an MD485 per GEOSTRI NG array, t he
arrays, the CR800 three arrays and
Compatible with CR6, CR300, CR8O0O0,
MD485-4BS I nterface required for CR3
NOVA
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GEOSTRING - In Place MEMS Inclinometer
SMARTEC

Specifications

Sensor type MEMS ( Mi cMeoc tEd reicdalo Systems) tlt sensors for incl
Thermi stor for temperature readings

Calibrated Rang®0 degrees from vertcalO®W@etro at4a®’mperature ran

Resoluton with9 SENSL®&conds or 0,04 mm/m using the CR1000 dat

Repeatability +82 arc seconds or 0,4 mm/ m
Power requiremdinhnsmum supply voltage of 10 Vdc. Maxi mum suppl
Digital RS485 signal requires Campbell Scientfc
Housing Stainless steel, 32 mm diameter, waterproof to 2
Wei ght 0,54 kg per 0.6m (1,2 |Ib per 2 feet) gauge |l engt |
Wat erproof Wat erproof to 2 MPa (300 psi)
Signal Cabl e Jumper Cable for connectng the system to the da
Connectors are rated to 70 MPa (10,000 psi)
Casing 70 mm (,2,875mm ng{ @amB8deingasings
38 mm $dahé&duhp 40 PVC Pipe
Data Logger Compatble with CR6, CR300, CR800, CR1000 & CR1lO0

MD485485S I nterface required for CR300, CR800 & (

Ordering Information

553a0NR LI 2Y

( m) (f) 70 mm (2,75 in) 85 mm (3, 34 in)
GEOSTRING Standard Segment
GEOSTRI NG Segment , 25 55ens8or2 FR387050400 FR387050600
GEOSTRING Custom Segments
GEOSTRI NG Custom Se®mednt . 64 58ensoF®W387050420 FR387050620
GEOSTRI NG Custom Seglmebnt , 43 92ensoF®387050415 FR387050615
GEOSTRI NG Custom SeglmeOnt , 32 28ensoiFRW387050410 FR387050610
GEOSTRI NG Custom Sedmebnt, 11 683ensoF®W387050405 FR387050605
GEOSTRING Dummy Segments
Dummy GEOSTRI NG Seglmebnt 4, 92 4@®387040815 4®®387041015
Dummy GEOSTRI NG Se gOmebnt 6, 56 4@®387040805 4387041005
GEOSTRING Required Accessories
Suspension Kit, GEOSTRI NG 4@387040410 4387040430
Jumper Cable, GEOSTRIONG tdo6ldogger 4@387040350 4@387040350
Jumper Cabl e, GEOSTRAISNG t o822 ogger 4@387040325 4@®387040325
Botom Pl ug, GEOSTRI NG, 6 Pin Seadd@®n387040500 4@®387040500
GEOSTRING Replacement Accessories
Repl acement Centralizer 4@@387040610 4@387040610
GEOSTRI NG Clevis Pin with Head 4@®@387041100 4@®387041100
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