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MILITARY STANTARD
TEST IETEOD POR PAVZLEUT SUZGRADZ,
SUBBASE, AJID BASS-CCURSC MATERIALS
TO ALL HOLIZRS (@ MIL-STD-621A

1. The folloving pages of MIL-STD-521A have beex revised and superseds
-an 14

- mel o
wllas

Hev Page Date Superaedad Datae
Page
v v 2 Juze 1G&6
5 5 22 Dec. 1c6h
Last page of Last page of 22 Dec. 1GE4

MIL-STD-621A MIL-STD-621A

2. The following zethod 13 to be added:
Mathod Ho. Title . Date

1C6. . . -, Detersination of density T October 15€8
) of soil in place by thae
sand-diasplacezent mathod,
3.A The followirg is a cummlative liast of earlier changes:

The pen and ink changes on page 1 and 2 of Hotics 1 dated 2 Jume 1566
vill remin in effect.

PSC MISC
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Suressedad
Sl Page Tata
2 Juma 1066 34 22 Dsc., 1SEL4
2 Jume 165 8 22 Pac. 184

o

{ce and insert beZore the fable of comtezta.
TID-62:A will verify that page changes azd addisicns
teen entared and will dastzoy Fage v of NHotlce L.
{1l be retained as a chack sheet. This issuance,

i pages, 1la a separate publication. Zach 2otice
stacking polnta until the Militaxy Standard i3
cancelled.
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ALFZARETIC DNIZX CF TEST MTTEGDS
Tivle 02 Toat Method = Test Metkod Ho.

California bearing ratio 801 8. . ccsvcaasstsascssssassnsass 102
Deterzination of moisture-density relation of soils........ 100

Daetarmination of density of soil in place by the
Qri7e CFlaldar e eeuecsenencaassoetasesactattsccntasactnvnsns iol

Determipation of dznaity of soil in plage by the
sand-displace=ent =8thOd..eeccccccsacssasssarosacasssaneass 1O

Liquid and plastic 1lizite of 20Lll0.ccccncsnrecaveancasassss 103
mdﬂluﬂ Qf wu rca“mnoiioﬁt.-!-0“0....-.01I“CC‘!O‘.!.. mh

Molsture content of 201l OF 88FTegAte...civcecttcrracenenss 105

Supersedes last page of 22 Decsmber 1564
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1. s .
1.1 This =etbod of tosting is used for deterzinicy the in-place

density of any type of base course or
2. APPARATUS

2.1 DI-yi=z oven. A=y ovea that can migiailn a coogtant tespermaiure
of 105° to 110° C. a=d has sufficient cagacity.

2.2 Balapes. A balacce with 20,000 g. capacity aceurate %o 1.0 g.

2.3 Sand. Sand cooponed of clean, bard particles that pass a Ho. 20
sieve acd are retained ca a Jo. K0 slevn.

2.4 Modeling clay. Apy com=ercial-quality oedeling clay.

. 2.5 Sand-density calibration device. A doubla-core and cylindsr
sazd-denalty ealibration device sigilar to the destails shova in figurs 1.

2.6 Seating ring. A zotal ricg sioilar to the dotalls skowvn i
figure 1.

2.7 Smll wools. S=all miscsllaneous tools for diggisg and taking
the saaple, shovm in figure 2 are: Spatula, chisel, ctchen specog,
haooer, acd paint brush.

2.8 Saaple containers. Aoy type of contain

er
absat 1 znllon o more, bawine a claas-fittiry o

of withastanding the heat of a &rying oven.

vith
p er

Method 1CH
6 Lecsmler 1663
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3. TEE PRCCITE

i

3.1 Sead ealibpratica., The wwlume of the eylizder and czopmaciizg
interzal eone up torough the valve and the tars weizat of <ie sand-
dapality calliirasicn davica cuzt b2 =swn tefors the sazd c2a be
calidratad. Tais Ay be detarmined by pourizg watar ints tie gand
devics (i rositica izovertad frox that shovn in figure 1) ustil <ze
cylinder, inter=al cone, acd valve are 2411led, and vater extecds gome
dlistazcs akove the valve., Thez cloge the Talve, pour off —he axcess
vater, dry the external core with a cloth, and welszh., Assume that
the welzzt of watar in the device in grama 13 equal two tie voluze in
cuble eemitizeters. This procedure should be reveated gseveral fimss,
the resulis averaszed, and the volusze expreased in cubic faet. The
sand i3 calibrated by pousinz it iato the ext=ernmal cone wizh thae
valve cpen uniil L= device i3 fi1lad to szove the valve, Than clcose
the valve, pous off tie excess sand, ard deterzize the welzht of sand
Tfezalzizz., Coars mist be teken during pourins to zeep the lavel of
the sand in the aextarnal cope Zairly conatant and to svoid JarTioz
the davice 1a =y wmy until the valve has heen closed. ke veizhs
of the gsand in tie davics ia pounds divided by the volu—e Zn cubic
feet eguals the calibrated damgity in pounds per cuble focot. The
calibraticn should be respeatad for each test as the demaity value
yill chanz= with temperaturs and hu=didi<ey.

3.2 Surface prespasation. The suxlaces of the s0il to Ye tasted
.should be pTepare=d by Srushisg awvay all locse particliss g0 as ©
leave a reasorably hard gurface. Jo attempt soould be =ade to level
the area vwith a spatula, toowel, or other toel as thia disturbs zae
surfice o0 be tasted. The seating -ing sbould Ve on the suwTacs and
any spaces betwesn the rizg and the surface spall be sealed with —odali-z
elay.

3.3 Surface calibration. The ground surface isTegularities inside
43e metal seatisg »ips must be taken into account. To do this it L
pecegaary to Cov ths volume of the spac2 betwesn the purface of tie
external cone and the surface %0 be tested. The devies, i3 cali.
brated sand and the valve closed, i1s placed on the Detal seating riog.
The valve i3 opened and the stace undar the cone alloved To fill with
sand. Waen the space 13 #lled, the valve is closed and the devics
wizh the remaixisg sand 1s veilghed, The dlffarsnce i3 veizhts is the
velght of sand required to £11l the spaca.

Matiod 1CH 2
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3.5 Soil 3a=ple. The dizzics of soll sa=pias 4z zooplassis,
ssarade-zzalned zmatarial, so shat the wnlla of tiz bcla re=acs unddje.
turbed, i3 rather difficult. Trivizg of a chizel or othsr ol izt
a ham==r ghould be done only vhea the pasticles can te lcoasezed 4o
co other wvay acd thexz oaly near the ceater of the bole., The ingidse
of the kole sbould be kept as fres as poogible of pockets and aparp
obotructions since these affect the accuracy of the test. Coarme-
grairced materialis vith plastic fizes are lesg easily disturbed acd
more easily duz. Saorples of fize-graiced solls may be recoved wisk
the s=all teols or with an Ivan augsr. Io all types of caterials,
¢ars sbould be takea to remove all looge particles froao the Bole and
to see that such particles are included {n the sazple., The wvet veizzt
of the sauple sbould be deterniped Lomediately. The voluze of the
sazple miat be 0.05 cubic foot or longer. ({Sazples of 0.05 cubic fcot
voluze are ujwally satisfactary for =materials with a saxizus size of
about 1 inch, but increasinzly largzer gsacples stould be obtaizned aas
the maxt-um alze izcrsases).

3.9 Voluzs azd denaity determipatioa. After the pazple hag Sesn
removed froo the hole, the device i3 again placed on the metal ring,
The valve 1s opened and the cand allowed %o fi1ll tha bkole and space
under the cone. The weight of the sand required <o f£ill the bolie ia
deteroired by subtracticg the weizht of the sand betueen the exterzal
cope surface, and the origiocal ground swrface an found in the suwr?aca
calibration, froa the velght required to f£il)l the hole and the sgace
undar the cope, Tite welght of the sand required to 211l the bole
dividad by the calibrated density of the sand equals the wvoluzme of tke
hole in cubic fest. The dry veizht of the sample can be st aceurately
dateraized by drying the entire asazple in ity origiral contalzer. An
alternate, though less desirable, zathod that =ay be used iovolyes
dateraining the molisture content of a szall specizen of the density
sample and corTecting the wet weight of the density sample to give the
dry weight. The dry depasity of the material in placs is determined by
ddvidizg the dry veight of the sazple in pounds by the voluze of the
kole in cubic faet.

b, CALCULATICHS

h,1 "The calculaticns for a typical exaople and a suggested fora for
recording the data 1s showvn in figwe 3.

3 Method 1C6




MIL-STD~5214
HOTIZE 2

S Decemner 15&3

Downloaded from https://www.everyspec.com

TRANSPARENT
THERMCPLASTIC
CYLIMDER

&
Ar

=541
}

38—

.._I-—

|

3
S
i

"N

)

Nopimm 2 st s s SR

R"\
b
3,
i 3

3
4
2

1

2

ey

n

H

2

/-'8 THCS PER IN.

1

@2
m:

7-174" 1A,
I
I

f

't

ol

=
[y

ang-

-

I
th
]

wg
WELD 348" Ot4 ROOS \.-‘-f-‘cufg:g.l__.
TO CONE FOR MANOLE <, i

\

118" ET A o

/16" SHEET METAL CONE 3/4" CSRPCAATION
BRAZE CONES P vll

. TO QOGK ! .

|/TS SFEET METAL
CONE

-

IR ;

; 0" oA

]

i
l_— §-7/8" Da N ‘
]

rmoeE 106-1. - SAND-DENSITY DEVICE
AND SzZATING RING

BXI6I7Al

-



Downloaded from https://www.everyspec.com

MIL-STD-E214
ROTICE 2 )
& Cecazbaxr 1CEJ

-

5. L[EINIZD [TQUIFDCENTS

5.1 Teato. Teots shall be as specified ia the individual fass
=athods.

Custodiang: Prepa-ing activisy:
Army - MB Arzy - X2
Navy - YD
Ailr Porce - QL

Review activity:; Project lo. MISC - Q%27
oy - C2

Uner activity:

Hary - CS

A
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=
] v Py
u\..l"“‘h M
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Supersedes page 5 22 Decszber 1GEM
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2.1 Govermmeantal.ciiiraicccrcsncsssssarsnsnrocans 2

2.2 Nongovernmental...eseicsecccncotscvsncaonssacs 2

3. IEFDITTICNS. cevvrrererssnsssecssosnssesonsones 3

3.1 Terma and symbols relating to noil
CBCRATAC T ternnetoccnsrsrasarorsascssarannas 3

b, GETERAL STAT M T esencssnansesevanssnssasaanes B

§. L[ETAZIED REQUIR TS iecenccscsanncccnnsasanse

Sel PEStA.vccierarsscrsncanssansesarescccrncsncase 3

Method 100.

Method 101.

Hethod 102,

Mathod 1C3.

Metlod 10k,

Mathad 10S.

Method 1C5.

Deterzization of misture-dansity
relation of soila,

Calirforala bearinz ratio of
solla. T

Determication of density of

soil in place by the drive
cylindar.

Liquid and plastic limits of solls.
Modnlus of soil reaction,

Moisture content of soila
or aggregata.

Daterxinaticn of denaity of soil
in place by the sand displacezment
mathod.

Supersedes page v of 2 June 1966
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