PRODUCT INSTRUCTIONS
MODEL SR-2 SoiL RESISTIVITY METER

DESCRIPTION:
The Modlel SR-2 Sl Resistivity Meter 1 an electromie mstmunent nseful m finding the resistance of soil at
various tdepihs.

Uses:

s New Pipeline Surveys s _dnode Bed Installations
o Direct Assessment Surnveys »  Geological Surveys

o UST Suneys »  Archeological Suneys

The mstnunent may be used with enther two (2) or four (1) pins. wluch are set o soil in a strarght line. at
#iual distances, The Pins are named C1. P1.P2 and C2, Voltages are dnven between Cl and C2. while
resistance drop 1s measired between PL and P2 (4 pim method), In the two pinmethod. the resistance drop
1s measured between C1 and C2 ouly, The distance behween the pins 15 equal to the depth of the soil
resistance,

The four {4) pinmethod has been standardized by ASTM (astmi.o1g) as Standard G37-95(a). and thus
method 15 also descnbed i NACE Internationals. Peabodt-'s Control of Proeline Corrosion. Second
Fdrhon. pg. 84. (nace.org)

FEATURES: APPLICATIONS:
Smnple Operation. Easy 1o Use Wernmner 4 Piy Method

3 Megohm Range 3 Py Fall of Potential
Data Logger comnection 2 Pin Method

Internal rechargeable battery witl Low Battery mdicator Soilbox (Lalb) tests

Common Pin Spacing multiphers and formula mehided on hd
Charging Indicator (LED)

CONTENTS:

(1) INSTRUMENT

(1) Ov BATTERY (nternal)

(1) 12v BATTERY (rechargeable}

(1) BATTERY CHARGER (110v)
(1} INSTRUCTION MANUAL

OPTIONS AVAILABLE SEPARATELY:
Model DL-1 Data Logger cable
Test Cables and Reel

Earth Pms J
\,
DINMNENSIONS: . f"._.'l..".. _. R Sk
1087 9307 x4 2.7 (266, T % 244 48 x 120.65mmm) | .‘ = = 15 1\ i
B s
WEIGHT: i =
6 Yalbs ("‘! 06 Kgs) SR-2 -h “_
! }

8§ Ibs with domestic packaging (3.63 Kgs}

1bs witl : 1 oing (4 08 Kgs n
9 Ibs with international packagig (4 08 Kgs) Hrhm:
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PRODUCT INSTRUCTIONS
MODEL SR-2 SoiL RESISTIVITY METER

PRECAUTIONS:
T'he Model SR-2 can be used only i non-hazardous locations,
Do not measure across energized cirewts, Damage to mistriunent may ocew,

OPERATION:
Find a switable location ui thie area wliere the surveyv 1s to be made.

Locate an area that will allow for the desired pinspacing (37, 107, 157, 207, etc) and also allow the operator
to make slight adjustments i location to avold any subswface impedances sucli as rocks or foreign
materials that do not allow the pins to be iserted mto the soil. The soil should be of the same type along
thie eutire path of the pins C1. P1. P2 and C2. Auv non-conductive bodies along the surface of the soil. such
as frozen soil. rocks and boulders. air pockets. etc. will affect results.

Place the pins i a straiglit e along the path of the survey, The distance between eaclhi pin should be
identical. The distance between eacl pin (Pin Separation) is equal to the deptli that the soil 1esistance as
mdicated by the Model SR-2, Pins should be mserted mto the ground no deeper than 5°5 of the distance
between the pins, (Wenner 4-Pui Swrvey standard. ASTM G37-93a. www astm.org)

Connect cables between eacli pin and the corresponding terminal on the Model SR-2 panel.
C1 and C2 are color coded on the Model SR-2 as BLACK. P1 and P2 are color coded RED. The terminals
allow for banana jacks or spade counectors,
WENNER 4 PIN METHOD:.
Counect C1 on the SR-2 panel to the first pin, closest to the instriunent, Connect C2 on the SR-2
panel to the last pun farthest from tlie instrument.
P1 should be connected to thie second pin from the mstrument. and P2 to the thud pin from the
mistriunent,
(Please see diagram 1. below)

2 PIN METHOD: Similar to the 4PIN method described above, Measures the unpedance between
C1 and C2 only. Tlis methiod is can be useful 11 troubleshooting the 4 PIN method. See
Troubleshooting gwde later in this manual,

After making the connections from the pins to the termmals on the Model SR-2 panel. the 1ustnunent 1s
readv for use.

Locate the RANGE SELECTOR switch on the Model SR-2 panel. Ensure this switchis moved all the way

counter-clockwise (left). so that they wlute dot on the knob of the switcliis pomnting towads the mrow
labeled START HERE  (See picture 1}

NOTE: IWhite dat micn: not lme np exacth with the arrow.
Move the pin selection shde switch labeled 2 PIN 4 PIN METHOD to the appropnate position. Tlus
switch 1s located just under the terminals area. (See picture 1), When w4 PIN METHOD position. all four
connections will be read (C1. P1. P2, C2}. When in 2 PIN METHOD position. Pl will be shorted to C1 and

P2 will be shorted to 2.

Push down on the circular area labeled PUSH TEST, aud hold thus button down during the test
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PRODUCT INSTRUCTIONS
MODEL SR-2 SoIL RESISTIVITY METER

The Test Incdicator LED just above the PUSH TEST button wall light dunng testing. If tlus LED 15
Dlinkmg. the battery 1s low ancd wall need to be charged witlun 24 hows . (See CHARGING below )

If the LCD display shows 1 " move the RANGE SELECTOR swilch one position clockwise (night).
and hold the PUSH TEST Dutton down for 3 seconds. Repeat tlus procedire, moving the RANGE
SELECTOR switch one position clockwise each time. and holding the PUSH TEST button down for 3
seconds at each position

When the LCD display shows an actual number. meanng the display clianges from 1 to sometlung
like 3.9 or other. this 15 the result of the resistance of the sol Do not move the RANGE SELECTOR
switch any finther,

Make note of the number displayed on the LCD meter.
The Wenner 4-PIN Method desciibes a formula 1o be used to convent these results mto Ohm-cn . Tlug

forumla1s fownd m the ASTMN G37-95(a) standand. as well as the Peabodh-'s Conmral of Pipeime
Carrasion, 2" Ed  pg. 87

FORMULA:
The table below shows common distances and the mubupliers to use for them
COLUMN A COLUMNB

PIN PIN
SEPARATION (m) | MULTIPLIER SEPARATION () | MULTIPLIER RESULT
5t (1.52m) 9375 52 ft, (1.58m) 1000 (Range Selector) x (Display)
10t (3.05m) 1915 100 ft. (3.17m) 2000 (Range Selector) x (Display)
13 ft (4.37m) 28725 15,7 ft. (4.79m) 3000 (Range Selector) & (Display)
20 ft (6.10m) 3830 209 ft. (6.37m) 4000 (Range Selector) x (Display)
23 ft (7.62m) 1787 3 26.1 ft (7.96m} 5000 (Range Selector) x (Display)

NOTE: The nuddie column shovws pin separations that are nncanmmon, but make the matly mch
easter. as the multipliers are round nunibers

SAMPLE EQUATIONS:

Example Fornmla COLUNMN A Exanple Formmla COLUMN B

L'sing 5 ft. Pin Separation Using 10.4 ft. Pin Separation

Mleter shows 37 9 Mleter shows 0 39

Range Selector Switch Range Selector Switch

15 111 Olun range (x1) 15 111 Kilohu range (x1.000)

(U578 x (1) x (37.9) = 36,289.25 Ohm-cm (2000 x (1000) x (.39 = 780,000 Ohm-cm
or 36.289 K chm-cm or 780K Ohm-cm

FORMULA:

p2xem=2nraR(@incm) =191.5a R (a in ft)

R = average resistivity

103.290
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PRODUCT INSTRUCTIONS
MODEL SR-2 SoIL RESISTIVITY METER

a7 separation
T=3.1416

Reference: ASTN G57-95(a)

RANGE SELECTOR
The RANGE SELECTOR switch has a lot of miportant information sumounding it that the operator nust
Lse fanulizn witly 1o use the Model SR-2

The important things to know about the area around tlus switch. are

RANGE: Ohms, Kilohms, Megohms
Which area 1s the switch in? This information wall help
the operator in completing the formula for Ohm-cm.
Each position of the switch shows the RANGE. as well as
the multiplier for that RANGE.

OHM=x1

KILOHM=x1.000

MEGOHNM = x1.000.000

RANGE SELECTOR

Always move the RANGE SELECTOR switch from left to nglit (clockwise). stoppmg as soon as the LCD
display 1s showing an actual number

Also. do not move from one position to the next faster than 3 seconds, The 3 secoud wan at each position 1s
necessary to ensure a proper reading . As the operator changes the position of the RANGE SELECTOR
swilch. the mstnument 1s taking reads_ and this can have a small delay before the result 1s shown on the
LCD display.

USE WITH A SOILBOX
Tinker & Rasor offers to styles of so1lbox: Moedel SB-1 and $B-2.

Soilbox Model SB-1 conforms 1o ASTM G-97 stanclard. When using the 2 Pin method o the Model SB-1.
the multiplieris =17, When using the 4 Pin method on the SB-1. the multipheris <107

Soilbox Model SB-2 conforms to AASHTC T-288. Fig. 2, The standard descnibes the method for
determining the multiplier to use mn tlus application

Soilboxes manufactured by a company other than Timker & Rasor wall use a mnltipher defernuned by that
manufacturmg company. [t may be necessary to contact that company to obtain the correct methodology
and imformation.

DATA LOGGER:

The Model SR-2 has a convenlent connection port for the Tinker & Rasor Model DL-1 Data Loggel
Comnecting the Model DL-1 Data Logger to the Model SR-2. allows the operator to tiap resistances within
tie DL-1 TRAC software.

When commected. the DL-1 can be started and then stopped with each location where a test 1s ., The
TRAC software will show all the tests that were conducted. with each start/'stop data set represented as a
ILIqIe Secience.

103.290
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PRODUCT INSTRUCTIONS
MODEL SR-2 SoIL RESISTIVITY METER

BATTERIES:

The Model SR-2 has an nterial 12volt, rechiargeable battery and an intemal 9volt battery

If the mternal 12v battery 15 low. the LED test mdicator blmk, Tlus LED 15 locatedl just above the PUSH
TEST button, [f tlus LED 15 lit. the mstimment needs to be charged,

CHARGING:

The Model SR-2 has two mternal batteries. The main battery 1s a 1echargeable 12y battery The battery
charger (mcluded) plugs 1o the panel face of the Model SR-2. just above the RANGE SELECTOR
switch, A CHARGING INDICATOR LED wall hight when the battery 1s bemg charged. The AC battery
charger should fully charge the battery on an overmght charge (8 — 10 hours), There 1s no miheator for
fully charged battery, Because the PUSH TEST button must be held down to operate. the unit cannot be
left on and the battery diam s minimal

The battery chaiger included with the Model SR-2 operates on 110v or 240v AC. with adapters for use in
most common plug configurations. If AC 15 not avarlable. a velucle powerpomt adapter charger 1 available
(sold separately), In older nmts_ the battery charger supphed s for 110y AC only,

REPAIR:
Tinker & Rasor repair departmentt Tias # 24-honr tum around on most repais
If you need to send an justiiument i to ol repair department. please send to

Tiker & Rasor

ATTN Repar Dept.

791 §. Watennan Ave,
San Bemmardino. CA 92408
UsA

+1 (909} 890-0700 TEL

+1 (909} 890-0736 FAX
Infoirtinker-rasor.com

WARRANTY:
This mstrument 18 warranted against manufacturer defect for a period of minety {90} days from purchase
date, Please fill out and send m your Wananty Card. found mside the instriment Iid

SPECIFICATIONS:

= SR-21esistivity measurenient range
o APINMethod 0.1 €210 3.3 M2
o 2PINMethod 0 03 £ to 10 MG
o Accuracy of measurements of 10% or better
s Overload circuit that helps the user to identify the conect measurement range

s Measurement results chsplayed ona LCD display.
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3

GARDCT  Paul N. Gardner Co., Inc. * www . gardco.com « (954) 946-9454 « 1-800-762-2478



s Unit operates from a 12V rechargeable baftery

PRODUCT INSTRUCTIONS
MODEL SR-2 SoIL RESISTIVITY METER

* Soil Resistivity meter can be recorded on DL-1 data logger

» Has Low Battery Voltage mdicator,

e LED charging hght nuhcator

ACCURACY:

The reading accuracy 15 £10% on fall range and £3% on §5% of measuwrement range. which can be verified
by a decade box as requured by ASTM G 57 —95a Standard,

The mstrument operates at 98Hz = 10%: AC cwrent as defined by the ASTAM G 37 — 95a standard 1o
prevent elecirode polanzation. The imfemal cirawntry 1s designed i such way that 1t will reject any common
mode nose and external EMI niterference,

EXTERNAL REFERENCES:

s ASTM G57-95a Standard can be obtained by visiting www astn org

s AASHTO T-288 a Standard can be obtamed by visiing www transportation, org

»  NACE Internationals. “Peabody s Control of Pipehine Comrosion, Second edition™, pages 84, 1035
can be obtained by visiting wwav.nace org

TROUBLESHOOTING:

PROBLENMI

CAUSE

SOLUTION

LCD Meter shiows
~00007 or aneganve
number 12347

P1 or P2 connection
error 1 the most hikely
cause,

Another possibile canse
1s a condition where the
top soil 1s very dry. and
the underlving soil 1s
very wet

Remove the cable for P1 from the mstmment panel, LCD
cisplay reading should change.
If no change. P1 has a bad connection to the soil.

If the reading did change. remove the P2 cable from the
mstriument panel . LCD display reaching should change
If o change_ P2 has a bad connection to the soil

If the reading does not change. reset pin P1 m the ground
auic repeat test. If no change. reset P2 and repeat test
Ifne change. check connections between cable and pin.
and cable on SR-2 for faults

If still no change. try moving all pins to a different hine
along the survey path. Perhaps moving only three or fou
mches one way or the othe

Adding water around where the pins enter the soil miglht
be useful as well,

LCD Meter shows 1
. at each posiion of the
| RANGE SELECTOR

LAROCT
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So1l resistance 1s out of
range of SR-2, (Above
3 megolun resistance)

Gardner Co., Inc. -dwww.gardco.com * (954) 946-9454 « 1-800-762-2478

Move 2 PIN, 4 PIN METHOD swiatchto 2 PIN Ifthe
LCD display shows 1. Atall ranges. the connection
for C1 or C2 is bad
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PRODUCT INSTRUCTIONS
MODEL SR-2 SoIL RESISTIVITY METER

. switch
Check C1 and C2 as desenbed for P1 and P2 above

If no comnection problems. the resistance 1s out of range
(=10 MegOChm on 2 PIN. =3 MegOlm on 4 PIN})

Locate the two black screws on the side of the imstrument
case. There is one screw on the left and one on the tight of
tlie case. just below the panel

Unserew and remove each screw,

LCD meter does not ) ) Lift panel up and ont of case
. Ovolt battery needs to

coule on when PUSH be replaced

TEST buiton 1s pushed ! There may be some 1esistance. as the overlay adhesive has

a bonid with the case around the edge

Tlus should not occur witlu the first vear of operation. If
1t does. we recommenid sending the mstimment 11110 onr
repair departmert.

DIAGRAM 1 (WENNER 4 PIN METHOD):

103.290
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PRODUCT INSTRUCTIONS
MODEL SR-2 SoIL RESISTIVITY METER

PICTURE 1:
Bartery ‘ " Battery
Charger Charger Cl.C2 Pl & D2
colmect‘or L iigicalor LED Termimal Posts
Motlel DL-1 ! '
Data Logger |
connectOl
1.5'0 HESS: I
i 2_PIN, 4-PIN
ST. IRTHERE e o METHOD
]Iliflle\?(fﬁf o .. . P selection switch
SELECTOR
switch | Low
svn gl ir ~— BATTERY
—\.\AJ‘! -t /l_ Indicator LED
RANGE ,—1/’ RANGE SELEGTOR e e
SELECTOR - WE‘" PUSH TEST
wich TINRER & INASOR ows To res P (Fesy) <« PU =

[rtatton

o

LCD Displa}
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PRODUCT INSTRUCTIONS
MODEL SR-2 SoIL RESISTIVITY METER

Connection Diagram for using the Model SR-2 with the Model SB-1 Soilbox.

YES/STIVITY METER

CHARGING

(5] c1 c2

INDICATOR
2 PIN METHOD

4 PIN METHOD

103.290
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PRODUCT INSTRUCTIONS
MODEL SR-2 SoIL RESISTIVITY METER

Connection Diagram for using the Model SR-2 with the Model SB-2 Soilbox

When using this soilbox, the pin selection switch should be set to 2 PIN™ method. As shown below.

103299
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