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1. SCOPE. This TOP provides general procedures for evaluating the

safety of mines and demolitions during developmental testing. The
procedures are not applicable to chemical mines.

2. FACILITIES AND INSTRUMENTATION.

2.1 Facilities.

ITEM REQU IREMENTS

Detonation site A site with suitable barricades and
operational shields designated and
located as prescribed by range
control unit

Terpertature chaaIrr To c.oJitinn leslt It emos to temipe r:i-

i 5. C tu• - ] " F:)

!"A[) Or I it i j t-!_ v riA-ttl in F" ) b

OT, Lest d~acilitv A e•C I bed eli TOP 1''IT - 2-01

Af s 0 i) 80) I-Itli-t

•T is :'P -•G) -•d•* T} <-- •: Z B •;,p t~ ,•n stTi,
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ITEM ýCont) REQUIREMENTS (Cont)

Package tester As described in TOP 4-2-602,
appendix D

Industrial X-ray facility For radiographic inspections of test
items for conformance ta specifica-
tions

Operating equipment Recovery vehicles and equipment with
remote controls for disarming and
recovery of live test items

Electromagnetic radiation As described in TOP 1-2-511

a cilities

2.2 Instrumentation.

ITEM MAXIMUM ERROR OF MEASUREMENT

Timing device Arming delay time to +5 sec or 1%
of the delay time, whichever is
less

Electromagnetic radiation As described in TOP 1-2-511
instrumentation

Meteorological equipment.

Windspeed 0 to 44.7 m/s +0.8 m/s
Wind direction 3600 ± 30

Ambient temperature -350 to +50" C ±0.20 C
Relative humidity 5% to 100% RH ±l%

*Values may be assumed to represent +2 standard deriations; thus

the stated tolerances should nor be exceeded in more than I
measurement out of 20.

3. PREPARATION FOR TEST.

3. i l]ano~ntgi.

a. Review the satety 3'tat(netUWT (pryovided in iccordance with DARC0M-P.
385-12 and TECOM Suppl 1) Ji and Al previous test report ot uimil.;ar or
related items.

b. A6,sernb 1.e nirform ýa in on the I ','flahjra ter ict e I,' n tha itan
(TOP/MTP 4-2-500) aind its t-(.'xpeted m 111, and aroas m i p1 uvment

1/. ... .. C 1, .1o2 Sc 1.2 wIt h11ý TEt_,-M So pp 1 1 I if 4L ,"Vc e I Ver ii at i.(- ,tl ~Mate_reie [ ;af et v,
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c. Review ail~l system safety Ana lvses prepared by uthe developer or
innufac turer (PARCOM-P 385-23, ch 6) 2/to deterinine whether .lnv potential
hazards have. been identified which invol~ve field elmpLovment of the itemn

orý which require special attetiiLon during testing. If a formial system
safety analyýsi~s has not been accomnpl~ished, initiate one as required bv
applicabLe paragraphs of MIL-STD-882A 3.The assembly information must
include a complete- description of the svstom n d S 7-teM operation.
Special proccedures for handling and operation must be. identified. Pre-
Lixninary safety tests of comaponents such ais fuzes (MIL~-STD-33 IA) 4-/ and
tests to determine the explosive hazard classification (TB-700-2.)
Must be completed.-

d. Based on the infornmation assembled above, plan a. covmprehensive
testing program to demonstrate the safety of the test item or to identify
any feature-, or condit ions of use that -ould c-ause inJury to personnel or
damge to materiel.. The plan must incLude the following essentilal features:

( L) 7rel~iminarv exam ina tions and limited tests necessary to
certify, through a safety release in accordance with DARCOM.-R 385-12,
that the i~tem is .3afO. for further testing. Performance tests aippropriate
tor this pha:se aro descr ibed inl parzagraph 5.

(2) Selected physiAcal. performnance and reliability tests to
veritfy that the item under test sarisffLos minimum design and construction
requirements; tor sate field deployment. rests required are selected from
TOP 4-2-505, !4ines and Demol1itions, based on the purpose aind characteristic~s
of the svstem under test, and an analysis of possibl~e f.ailure modtes. The-y
mnay include any or flLI1 of the fo1. lowing tests,

Highi 'humidity Sand and dust
F~ungus res istance Solar rad iat.ionl
Salt Spray (fog) 1imme rsit.on
Ra inl Weathering
Bu~lle-t iwpaict Blot ad sens;i tiv it v
iFxtorual I heatr Fet71't ontion ll aa tonl
COrro I'oS -0n !-.Ieokt r o ;týi t 'ic V dshr g
Exudat ion and ýrowt h Compipt fbi-it%, -withi standard naor oril-31

Det rm 10 t on of
cýritical diamleter
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e. Prepare a test operations checklist using the guide in the
appendix but covering specifics for the test item and situation.

f. Prepare data collection sheets to collect t:he data required
for the particular item under test.

3.1.1 Sample Size. The selection of an occeptable sample size for
safety testing will depend on the characteristics of the test item and
the experimertal data available on its expected performance. The minimum
sample size will be based on requirements and test item cost consideration.
"Further guidance on-sample size selection for significant results is in
TOP 3-1-002.

3.1.2 Extreme-Temperature Limits. Mines and demolitions are generally
tested for safe handling and functioning at air temperatures up to
68.3' C or other temperature that may have been experimentally determined
or which was specified. This is a hot soak temperature equivalent to the
upper extreme that the item will experience in service. The assumption
is made that minea and demolitions must be safe for handling and emplace-
ment at the high air temperatures and direct sunlight occurring in hot-dry
areas (AR 70-38) 6,' since most mines ara now emplaced on the surface of
the ground and are subject to the severest temperature and solar radiation
conditions. The above temperature, b8.3' C, is an experimentally determined
temperature for aimunltion in general and may vary for specific types of
mines.

Mines and demolitions intended for unrestricted worldwide appli-
cation are tested down to an air temperature of --51.1' C. This temperature
limit may be modified if requirements documents restrict the areas of
intended deployment. For safety evaluation purposes, rhe test temperatures
used when the requirement specifies the intermediate-cold or ,old climates
of AR 70-38 are those occurring in one climatic catcgorv colder than the
specifiAd category of deployment; i.e., -45.5' C for intermediate-cold
areas and -51.1o C for coLd aroas.

3.2 Test Items.

a. Select test items and compcuenl::s manufacturod is single lots.

b. Select inert or minimum cA-harge items when they will not compromise
the evaluatLion.

c. Inspect all I test it ems arid componeints fo-r 1 ArImage_ .Iet*'riorit ten

and •obv .•wil manluf,1c t1urinlg detict i: 'to , tŽSt inf,.

d Examine and coompar e - t, leasu 0c1t, it ,V!

pins, ,' ips, or oth,',0r ii- ' t l p I) Srning tlrc or ine' ¶Wel itil'
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e0 Number eacth test item and key the number ing system to any in-
spection records furnished by the manufacturer.

f Make operabilitv checks of eLectrircailv initiated components
that do not contain explosives.

g. X-ray all explosive-filled test items and examine for defects
or deviations from specifications.

h. Record the following data for the test item and its ancillary
equipment, as applicable.

(1) Nomenclature, model and serial numbers.

(2) Manufacturer.

(3) Accessories and tools supplied.

(&) Noted material discrepancies.

3.3 Personnel. Familiarize test personnel with the technical and
operational characteristics of the test item, as described in the
applicable technical manuals, requirements documents, or manufacturer's
I iterature. Review any special warnings prepared by the developer and

all safety SOP's betore commencing the ,safetv evaluation.

4. TEST CONTROLS,

a. Observe all range and far ilitv safety SOP's throughout testing.

b. Conduct tests at ambient temperature (01O' to 32' C) unless ,ther.
wle spec if ied. When extreme-temperature t:onditioning is required,
follow the temperature imitait ions of paragraph 3. 1. 2.

Ensure that the saferty eval-uat ion is pl.anned, conduct od, and
reported by t'ngtneerintg personnel who are occupationa-.1 quai iied in
rhe safetv of the specific coTm1uoditv under test.

5. PERFORMANCE TESTS.

*.I Adequacv o• Safetv Features. Fost for effoctiveness ind reli-
abilitv the methho, emploved to render the Lest item safe for i ndrilinug
and empl a cement. 1ro,'e,1ture will varv dependintg on ulio ,ther t¾ metthod
Is mehan ical i1noature or invoovrs a ncmo ,'. h\drau i,. ie:tc .
manet i e , or C hem I,' prir 1ip Ic Common externalo dovices i 1; Cude I t. tL k,!
pins, clips. kevs. I a.vars , ind otrher ,cki ;rrm mc t hat prevet
-Ovvement of w(,o kiro. part s 1 t- v i. ,nhiTncd to r sort I-'VI,, ie "y Al Iv

ArmIllng ii which Ai trnin. ino, t i•r ki - ,r , •ie rtV Ial kh'ire yr ih,,r', ' ,
vinal 11ir art iol or t he test Itor Att Hot ,Min.iled v 1,

romovii g a IArr:e j, I r TI frout the I I ny' pin,
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out-of-line detonator, or completing an electrical circuit. Mass
scatterable mines uaually employ both sequential and delay arming
features in which a particular sequence of operations or events must
take place before delay arnming is initiated.

5.1.1 Method.

5.1.1.1 Live and Inert Items With Live Armed Fuzes.

a. For items that are functioned by an external load, apply a
load in excess of that required, with the safety device in place. The
size of the overload will depend oa the item" generally, the less the
functioning load the greater the percentage overload.

b. In the case of items that employ multiple or sequential
arming features, use a logical, step-by-step approach to ensure that all
safety mechanisms, both internal and ex* rnal, are performing properly.

c. Check delay arming features by attempting to funct 4.on a
sample of items immediately before the lower limit of the delay time
tolerance is reached.

5.1.1.2 Live and Inert Items With Live Unarmed Fuzes. Check itemns de-
signed to be initiated by influences other than mechanical load by ex--
posing the unarmed fuze or initiator to the type of influence required
(e.g., inertial force, acoustic signal, magnetic influence, seismic
vibrations), at levels that would function the armed item 100 percent
of the time.

5.1.1.3 Live Items Without Futzes Check safety features in the main
body of a minI or demolition device by subiecting items without fuzes
to the vibrat .'i, rough handling, and 12.2-meter drop tests described
in paragraph .....

5.1.2 Data i,,,. .red Record whether ot not the safetv feature can be
overriden )r , b'"er the test item can be inadvor'tentlv detonated,

5.2 Con f , Functi.oni 1 g. (onduCt func'tioning tests to en.3ure
that tii activation employed will function the item within the
rangf.s ife.: ied.

- I C Mo-d ~v Lt Oleast thrt, test it~ems- to s'imniate S d.-tna~tjion b\'r.-'pacls ?rnpI- t o: Ic'MIAvAt Cii r~c- sJ I d cr xat 1v kqiba b
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anticipated functioning load on each test item until an indication
of functioning is obtained. For items that are functioned by influences
other than external load (such as magnetic influence, acoustic signal,
or seismic vibrations), expose the item to increasing levels of the
required influence.

c. Repeat the procedure at least five times for each item.

d. Where temperature extremes may alter the functioning of a de-
sign significantly, obtain measurements at these extremes (para 3.1.2).

5.2.2 Data Required.

a. Weight or level at. which each test item functions during each
trial.

b. Air temperature at which each trial is performed.

5.3 Special Sensitivity Tests. Evaluate all new mines and demolitions
for hazards to personnel during emplacement and, except for mass
scatterable mines, recovery. Mass scatterable mines are not considered
recoverable since they employ a self-destruct feature that detonates
the mine after a predetermined time period. All test items are inherently
dangerous, but they must not be hazardous before final arming or after
either the first disarming operation or expiration of the self-destruct
period, whichever is applicable. The possibility ot an unwanted
detonation during arming, disarming, or before the self-destruct period
expires must: also be considered.

5.3.1 Method.

a. Design and conduct simulated field trials on a sample of
items to identify and investigate ,riy hazardous conditions that may
occur auring the emplacement:, arming, and recoverv (when applicable) of
the test item under all expected .iircumstauces. If appropri ate, iden iifv
a all potential. hazardisi through a 1au tt-(reSe anaAvsis s descCri ed h'
I Hammer . 7.' Determifne whether tile, emn i; in S tiated when 1 r pped. bhumped
dropped short listanceos, or ,tArerwlse d istutbed while armed. A Lso
evaluate hazards associated with the disarming and recovery of items
that have been emplaced for -an extended period oof time. Fror these rest--s,
as many components as possiblbe s;ihou I ,d V intiert.

h Des ign and c<)onduc- sýpec i'iI t •st phas ,s A, 3 ti errmine tChe
st-ver it% [ eAch ICo(i I h O icl id klt that cOUIld II fl esi It i ml t~l he h yirhous

AiC ident -; 'curt i or in ; outfit[ t' I oi [t 1 I aicniqt "h ! htese o ot . ov.

Is j S I, '1 I S ds U I ticY 1111 k-~'m t 0! 1 .a 10 1 :
.. a tcid toI r' , u~l a," hall tF I' 'c lt l fm'l: l 't '"tI [ S ~ di . tll~i St1 f rt N', P o tl[tl ic ]<Iio
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5.4.1..2 Data Required.

a. Collect prefunctioning test data in accordance with TOP

b. For functioning tests recocd the following as applicable:

41) Date and time of functiontng.

ý2) Temperature of test item, air, and soil.

k3) type and condition of soil.

S-) kAv dirff icultv encountered in handI ing, assembl ing.
emplacing, or arming the items.

5.4.2 Rough Hand lin . Conduct rough handling tests to simulate the
severe shocks, bumps, and drops that an item m.iv receive when thrown
loosely on the bed of a truck, dropped frcin a tailgate, or dropped whi'e
being assembled or emplaced.

.-. I2.1 Method. Subject a sample ot test items to A sequence ot rough
handling tests in accordance with TOP 4-2-o-t)2 . rhese t est s ,onsist of
packaged drops from '. 13 meters, a loose 7,argo test. in the :onftgurrtionts\
in which issued to troops , and unpackaged 1. o ,r 2. I -meter drops. Inspect
Sall items, assess iny damage, a, tuncttion the items ,onstidered akc•'t-ptabie.

2. 2 Data Required. Co 1cc .at a n ac, i' rt anc e with I'OP 4- --o0) and
paragraph 5.4. 1.2b.

5.-. I .'-Meter Drop. rest paclka ged expsi',e i t "ms tor h'i" ar i tv
to sustain a l .. 2--meter Iirop sitmub atini an Icc idental drop ,aurtnv -hip
load ing or in load tng) without ,Ietonat ion or ,t her hazard t o per sonii I
aInd tac Qitt ics.

',-,. i. ' Metkod. 7,onduct 12_. -iet0.r . e, xi .w.', d.x ,ls' w ,t :or
M2 *-I-ii. "hie 11'." lvi,: ~ uT1 t t-" it Ift'r l' T t '. C

t e pertormauce n .' r , lý n ' t t tht •,.tplev; xu';t ',e "It* ', - 2I u
and dAisposi lol Ittetr lrops.
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5.5.2 Data Required. Collect data in accordance with TOP,'MTP 4-2-8-0
and paragraph 5.4.12b.

6. DATA REDUCTION AND PRESENTATION.

a. Tabulate all data and compare with performance and safety
criteria for the specific product under test.

b. Based on data recorded during preliminary safety tests, prepare
a safety release rcommendation for submittal to TECOM.

c. Assemble and summarize all test results and safety information
generated during the preliminarv safety tests .:onducted in accordance
with this TOP and the performance tests conducted as described in TOP
4-2-505. Assign the proper category of hazard level for each hazard
identified. Report hazard level ýMIL-STD-882) and classif ication
(deficiency, shortcoming, etc.) in accordance with DARCOM R 700-38 ,para
4f) and TECOM Supplement I. i"_ Report the conditions of use under which
each hazard was observed and describe any features that require further
investigation, including any hazards that could occur or increase as a
result of increased storage or emplacement times. Describe ýnarrativelv)
ai.l hazards identified and recommend actions required to eliminate or
avoid each potential hazard.

d. Update the system safety inaivsis in accordance with DARCOM-P
385-23, if necessary.

SRecommended changes to this publicut ion should be forwa rd ed
Commander, U. S. Army Tcst and Evaluat ion .oi•unand, A77N:
DRSTE-AD-M, Aberdeen Dt rvini "r,tMnd, ,D 2100 . Techn ic , trr-
mation mav be obtained :Ir -,m the -•r ep rin acI ivttv " , mLn e ,
U. S. Armv Aberdeen Proving r d, A.TN: .... A..-TP--, Ah'orŽen
Proviing lrounki, P - )00S. Add,i .on,1 Ir k-, ,'"vai, . dii ,., 1 rm
tie Defne DOcumenWAt ton 1 cent -r * ane ,'i;tiat "[on 1 .\Ax andr a

1 1 VS L,," ITnt fI s ident hd C 0he ScIess .,n Vnmber

o ki),A No.) ptrinted on thu 'irist page.
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APPENDIX
CHECKLIST GUIDE FOR SAFETY EVALUATION OF MINES AND DEMOLITIONS

ITEM YES NO -NA

i. All operating personnel briefed on test
requirements, special procedures, hazards,
and any unusual aspects of tpst.

2. Test items inspected, available, and
numbered.

J. Electrically initiated components that do
not contain explosives checked for
operability.

4. All instrumentation calibrated, properly
installed, and operational.

5. SOP* requirements satisfied.

6. Required data recorded.

S P .... ti APi

S½I


