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(Ballasted Track Design)
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2.2 deyanwal
madt 1 dydnvaifiRetesililumsinulunasguaduil
Heyanueal AIURUNY
TSE Track Super Elevation AmgeyaTienlAs
BDD Depth of Ballast munYesTuiulsena
BSW Ballast Shoulder Width 3zazﬂquﬁmmaumm%uﬁuiiamq
BSS Ballast Side Slope Run muanaBeiuiwestuiulsems
SBD Sub-ballast Depth Aumvestuseiulsens
SBS Sub-ballast Side Slope Run muanaBsiuhweussiulsems
RSW Roadbed Shoulder Width wazﬁquﬁ’mmaumaﬁuﬁww
RSR Roadbed Side Slope Run AL LA eIt uiuN
RBW Roadbed Berm Width AU eI uug

3. n1seenuuUlAsEIIneTalwdadiulsenia
WINIgIULBsUIEITNITAIMUAILIR 6 LazAunulasIasedIua1sveIniasaln giing
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(RSW) e (RSW) >
(BSW) (RBW)

RBW)

" (RSR)

Ballast Roadbed

BDD = Depth of Ballast RSW = Roadbed Shoulder Width
BSW = Ballast Shoulder Width RSR = Roadbed Side Slope Run
BSS = Ballast Side Slope Run RBW = Roadbed Berm Width
Sub-ballast

SBD = Sub-bakllast Depth

SBS = Sub-ballast Side Slope Run
5UT 1 jUdinunfvamssalwviingiulsenig
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§ TRACT

Ballast Roadbed

BDD = Depth of Ballast RSW = Roadbed Shoulder Width
BSW = Ballast Shoulder Width RSR = Roadbed Side Slope Run
BSS = Ballast Side Slope Run RBW = Roadbed Berm Width

Sub-ballast
SBD = Sub-bakllast Depth
SBS = Sub-ballast Side Slope Run

U 2 gUdinvasnesalwytindiulsenieuuunaneidinisenia

31 wmsgiulassadianiesaln, dnnuuulousuas U TUUEILAZITINT

¢ TRACT ¢ TRACT

|‘— W) >1<€ Track Center Distance — > (RSW)
(BSW)

(BSW)

Ballast
Sub-ballast

(RSR) (BDD)

1 1
Ballast Roadbed

BDD = Depth of Ballast RSW = Roadbed Shoulder Width
BSW = Ballast Shoulder Width RSR = Roadbed Side Slope Run
BSS = Ballast Side Slope Run RBW = Roadbed Berm Width

Sub-ballast
SBD = Sub-bakllast Depth
SBS = Sub-ballast Side Slope Run
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¢ TRACT G TRACT

|<_ (RSW) :;: Track Center Distance _>:<— (RSW)
|
1

Ballast
Sub-ballast
P
(RSR)

Ballast Roadbed

BDD = Depth of Ballast RSW = Roadbed Shoulder Width

BSW = Ballast Shoulder Width RSR = Roadbed Side Slope Run

BSS = Ballast Side Slope Run RBW = Roadbed Berm Width

Sub-ballast
SBD = Sub-bakllast Depth
SBS = Sub-ballast Side Slope Run
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3.1.3 Yusasiiulsena (Sub-ballast)
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4. Aulsenesaln
411 hly

fulsemssolnilldnoasns dofiudedly ldusngu lifinndu fu wulsl wiewmTan
3 Wouu wazdedliusznauseansndidusunsewarlifiusadoulssaudofutudunuay
Jenh Tnetuiulsemesalaildanmsuadafiulsensiivseneudseyniavesudaeivesit
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Fulsomsluduiiulsems vmiinszaed widn static load uag dynamic load 9NMLBUTBITN
lugatusesiiulsons (subballast) uagtuiuum (substructure) lilsiAuidasuimidnvesdufiugy
(subgrade) PrgaduAIIEUAIiauIINNTIsYBIUILTAL FrefunTUEuFTeIMIRIAYINg
auekarluLEIRwIn dynamic load wag thermal stress 3’JJJ‘I7?\‘1‘EJ"JEJ%’W13}’1LLU’JSN FEAUANYIN
msdanaegUsrmihiauasmng uonani duhedesiueenistontignisaasUAsumey
4.2 denvuamuandaniaIaingsy

4.2.1 A13AAZIUINDUNIARULTENN

ynavesiulseme s BT AR mzLN ST el @ dlnnedoatiadiviiasinuua
Hulladwns Fulsemesaluiithanmaaeudesaninsaseuiunzunsauelugaauasfsoguunsungs
yueLanan uwelngianvesiiulseniasalmdu 63.5 Taduns vio 50 Tadwns wazvuadngn
\u 31.5 Tadwns
nsnageun1sAazLInvesiulseniesallididunisniuuinsgiu EN 13450 : 2003

Tngulsensanansouteanidu 6 nguvideruInmunIsAazILINDYAATEIAUANATTINT 2 10
flsimundusgrduliiansanldiulsensuuin A B C D E vie F dmdumassalwvdedifulsems
Adumendn aoses wagmsluganiil

A13199 2 Lﬂm‘l’iﬂ'ﬁﬂﬁ%’ﬂuqﬂ@iéﬂ’]ﬂ“llﬁ)ﬂﬁuiiﬂﬂ’lﬁ

Fulsen19vunn 31.5 919 50 U, Aulsenevunn 31.5 019 63 L.
Yundaada Wodidudinu Tnetwtn
AN (3.) ﬂ’sj:ll vﬁa UYUIN
A B C D E F
80 100 100 100 100 100 100
63 100 97 83100 | 9583100 97 83 99 95 913 99 93 913 99
50 70 §3 99 70 §3 99 70 §3 99 65 613 99 55 13 99 45 §3 70
40 30 99 65 30 819 70 2593 75 30 919 65 2599 75 15 14 40
31.5 18325 18925 18325 18425 18425 0097
22.4 0993 0893 0843 0843 0893 0897
31.5 4 50 > 50 > 50 > 50 - - .
31.5 014 63 - - - = 50 = 50 = 85

MeLve : 913N UNTIVNA 2503, Ny 22.4 13, 1 Ineda1eglugae 0 fe 5 (0 §a 7 dwisungu F)



4.2.2 Usinasayniaiiulsenisvuiaianndn 0.5 Jadwns
TimuaUsinaeymaiuwnadnmy 0.5 Sadwes Tuiiulsemalunquauliinadesas
msrulaerdulumunisnedl 3 msvegeutsinaiurwiadniilulunuanasgiu EN13450-1: 2021

mndlstmunduegsdu Wiesandenldfulsemdivinaeyneilsemauadntungd A uas B

A13197 3 inauaivSunaeynAvasiulsensuiadnndy 0.5 Tadwns

wWafdudkinsnniign Taedwiin
YUNAZUNT (31 n&u
A B C (szye) D
05 0406 0410 ofexdlox>10 | Tailédfmua

i3+ 11mg EN13450-1: 2021
4.2.3 YSuniayn1auiaazden
Fensanunsausidiuauazeinvesfiulseniesaliiienisiansaniunaeunia
naazden @uaoyMAEnnd1 0,063 fadns) Aitler] MsszytiinueymamaazBonvesiiulseya
sollidulumuunnsgiu EN13450 : 2003 Wi muausunaeuninaazidendunguaudiuna
Sovarmsiunarszylidaulasdulumuased 4 madlddvuaduegrduliiansundonld

MulseneniivsunaeynInaazdentungu A B wag C

a (3 = a
M990 4 LﬂﬂJ‘l/IU%ﬁJ"IﬂJE]iéﬂ']ﬂﬁJ'J?I’d%L’e]EJﬂi‘N‘Vi‘NI’iEJVI"I\‘i

. Wasiduaruanniign Tneunntn
YUINYDY :
- ngu
WUanLLNIS
D
(uu.) A B C E
(szyysunn)
. . . 0 fia X 1la .
0.063 094905 094 1.0 0 faL.5 lail@nviun
X>15

a7+ w5 EN13450 : 2003
4.2.4 ANAUIMUUITINVDIRUTTENIS
msnAFeUANITL LY avet viTnvesiulsevdliIulunsnsgu ASTM C 29
windildtuaduegadulifansundenlddulsenssaliiiuadanuunsgiu ASTM C 29 wén

Iaanuvuuyusan Bulk density) ldtaandn 1,200 AlanSusegnuiaiians

4.2.5 3U3199090UN"A

o

AulseN1950 NNzt THUAISHANIINNITNTZUIUNTITNNNE (Sziln 1d dosnay

AavNay) viatl Wielvidivdsuyuna deiu leygelildiulseniesalunuseneumeiuningaain

ASTUIUNMSNNNALBENIT 75% (I9einvin) 298193 UN [LNUNTEUILNITNENG WU AUVSENTINVI BN



n1svaaeuiUssveteayniniulsenaliiduluaiuuinsgiu EN 9333 windile
muuadueg1sdu inersadenldiulsenaniinanisveaeugsie nanfe syuniAkuLLasET
nmualiiiu 4-12% (aeumiin) vasUsinasiiege Ienssuraveuaansammualinageugus
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4.2.6 ABUAMUNIYIVBIOYAIA (Flakiness Index : F)
nInadeuLazszysviaumsIvisonviianuiuurateynafiulsenislinduly
MINNINTFIU EN 933-3 : 2003 wmsgrullimuanazuinviinnumieivessyniaiiulseniesal

I ] = AV Yo & oA va = va A ~ =
WU 5 NYHUANUATINNN 5 WqﬂﬂlﬂﬂqﬁuﬂLUuaaq\iau IﬁWﬁﬂimqLaaﬂisﬁﬁﬁzﬂiawfmﬂuﬂsﬂu@nqmLWiEJ')

lungu A B vi3e C

AN57199 5 nauginatinnuwseafiulsenig (Flakiness Index : FI)

AutiANUNTE? (%) ngu
<15 A (Flyy)
< 20 B (Fly)
<35 C (Fl,p)
> 35 D (53yU38100) (Flpeciared)
lailanwiue (no requirement) E (Flw)

1 195U EN 933-3: 2003
4.2.7 9%il3U319 (Shape Index : SI)
nmanageukarszyfvilzuTelmlulumuuinsgiu EN 13450 : 2003 lnedidndau
984 particle size fraction di/Di (where aggregate passing the larger (Di) < 63 mm. and retained
on the smaller (di) > 14 mm.) 1msgruiiimuanseuvansisusivessyniadulsenissalilag
3 ! o av ¥ o <, oA va & Ya Aa |a
Ju 6 nqueuaised 6 mndilanmuaduegradu iiasandenldiiulsenaniivsuiaeynia

wInazBualungy A B C 38 D

] o ] a
N340 6 anez/lmmgﬂ'i']wawuiwma

ANg9E AN TLFUTN (%) ngu
<10 A (Sly)
<20 B (Sly)
<30 C (Shy)
5914 30 D (Slg5)
> 30 E (35UU310) (Slpeciored)
laildnwiua (No requirement) F (Sl

i3+ 11msg I EN13450 : 2003
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TneseyUiinameseymafiuiiienuenlidesndt 100 fadwns ufesaslaeiminaindiegnedi
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2 717 (50.00 TadwAs) 100 100 ] ] ]
1 97 (25.00 fiadiuns) ] 75 89 95 100 100 100
3/8 117 (9.50 JadAS) 300965 | 409975 5099485 | 6094 100 -
No.4 (4.76 Tadums) 25984955 | 300960 | 358965 | 508985 | 55704100
No.10 (2.00 JadLuns) 159940 | 20194945 259950 | 409970 | 40 99 100
No.40 (0.42 JadLuss) 8 04 20 15 89 30 158930 | 258945 | 208950
N0.200 (0.075 TaaLuns) 290498 594 20 59415 594 20 6 04 20

(%

7.1.2 fiAwnawal (Liquid

limit : LL) laiiusaeay 35

7.1.3 daaatnanadin (Plasticity index, PI) ldiAusewaz 11

7.1.4 §AnN158nn5eve3an1aTINaIgis Los angeles abrasion test Liiusosay 60

7.1.5 §A1 California bearing ratio wuuwdu (soaked CBR) liiloaniniovay 25 wav@od
Aees (swelling) luliuieway 4
7.1.6 dmiulunmsmivaueuneaine Tandesundawiudesdiailiiininiesay 95 veq

TENMFUASAKUUEINTIMINTFIU (modified compaction test) MnMsnaaauluiosimins

7.2 nsiudlegRutuiuouiunie (embankment)

7.2.1 mafiusegnsdutuiuauiiumdsiduiunieude 6.2.1 81623

7.2.2 WWAusedspuiifuidufuoufiumamnszesnie 500 was wwhmsmageuiifuny
ﬁumamummmmgm% 7.1.1 83 7.1.3 91u7uag 2 f108719 kazu1nsgIuYe 7.1.5 919U 1 fieg

Ineymeiiudeguagimnsisulinteuassssnawilunanuitediliaenadewas il uguassa



fuuuaunsrioadne 1l nansveaeumunadesdalndiAssiunamvadouavaLiUnas
Tute 6.2.2 manansmageulllndifesiu wdedliimnsisufisseumanviifiniuuasudly uay
mndaudlalsllfasosadnvenmilasmu edfulsrunouniafuieddlinyay
73 mssanuuuLAsnaaieduRuaNiunIG msinsnyUssiiu daeluil

7.3.1 fwnenmiiuuinafiuiifiandeniu 1 (i) de 4 (me) wu arsludian vie
dudulihnslonsuuinuduinniissum wdusdawiudoudsiufivinaiuliduiy dwn
wuhauluinuiilidueadussine Wepeeniis tiolismuiuiseguuiiugiuiifung

7.3.2 lumsuadaudazduazdadiivuiiumi 30 wuises Tesmualiundadundemuen
Yes loundneuieendivnmsnsaseunsnamAvesstazuilelsimely dwsumnadems
#eehmmaeuluresl foanmsaliidumunuvestaglunisieaisliuftRnuiidvesmsimue

7.3.3 maliaansamauiigndosmumensunsgiusanaidreiuld Tivinnsesnuuy
drunanfusrsviaduioidunisuivusenunindunienseenuuuludnvazdu 1wy nsld
prefabricated vertical drains (PVD) msld{aqueaiiari nnsneniandy wiedug Wail feiaue
LARTIBNIDENLULLAY ALY WAz Ben niouTianIAdaUf g 1IN ITUTUUIAMN WAL

LaZNISVAFOUAMNINYBIUINUNTBanRUULY Tnglidmnsveudivemmaiuteuldenouias

Prulgaula

8. AUTDISUTUNRULTENTY (blanket)

Ausessuduiiulsenis fedldTanfiusmanuifuwazdofie Ddauds nuu diuneiuuay
1 = =1 wa -d' d‘d | r.:l'q./ o [~ ¥ @ oA 1 a a
diuaziduniquautiyeudssauns dwunduinduteuundavualvguselanin 50 dadwuns
LADININDDN MALANWALNALLIIAE UL US N WL EINLELD

8.1 AuauUAvesRuTaITuTuAUlIeNIe (blanket) AIsldTannilnuaudfinude 7.1.1 -7.1.5

82  mafuisgshusesiutuiiulsenis (blanket)

8.2.1 Mafiushegnsiusessutuiiulsemlisudunsmude 6.2.1 81 6.2.3

8.2.2 Thifufegsfuiiiuidufuouiunimnszegnis 500 was wvhnmeaoudifu
sesfuduiulsemssumumasgude 7.1.1 8¢ 7.1.3 Suaua 2 free19 wazaasgiude 7.1.5
$1uau 1 Megddasyneifusegisayimnsnsuiinvevardemauslunsiiuieddlaenados
wazlsifluguassauusununsneatns el wansvaseuiammazdesdialndifestunansmnaey
yosunaafunaslude 6.2.2 mananseasulsilndifssiu azdediiemnsiulaveumaniveg
fuietunazudly wasmndaudldlllfasdesodwesmnilaesiu Weufusrdunouniafuieds

TAnunzay



pA
v a a

9 YUAULAN (subgrade)

fuiuin axdesdamnundusafivmeriaziuiminasi (dead load) vasiiums uazimiings
(live load) dilfoadumsazdanimsdmatasiianeineuiazasieneaine Taglilonsududa
Fayaslsl v Tuiueing q vieRuAMla B uEdgauuAufuinufunnudeaudauivesn

Tiusdsnaulitosnin 30 WURLIAST WA9AEYINNISUADALY

9.1  AuanlAvesiaatuAuiy msliianinuaudFnute 7.1.1 -7.1.5

9.2  nsLAuARENSAULAY (subgrade)

9.2.1 MsiRuiegsRutuRufdlisiunsaude 6.2.1 81 6.2.3

9.2.2 maifiumegAuduardesdinuamaiiavefunasarissiiegns TasliAuegratios
1 A98199DIr8LINe 1 AlamnsmuLLIEUTlunsalnuneasaneay (fills) waregnetlos 2 fleeia

o

foTeueng 1 Alawnslunsainiede (cuts) 198 MSAUIRAURFIMUIRININTEAURWRL 30 WURLIAS
Ada $

s iunsdifuivegluiunifuviudwmiesgluusswnsiiudiegefuiuazdosyanqueinii

seauAURNalUDn 1 was Wedunnseautnlanu

93  m1ssenuUULATRoaSNTuRuRY eSSy feeludl
9.3.1 frduduegluiiufilammiviauds vieeglung i axonimsszuisiheeniioarou
wiauvisdmauarinnsansgduildtu lneniafufednansdesyangqueiniissduiuaslusn
1 s Wedanasziuilinu monudldaulugsingm Smnsazdemenuliiudemmsy
devhnseonuuuudlussduinlifugeionazdmatisnnudemededunmasalils ud3etuiums
Aufuwazuadauiu deuvinisdeasrsdufuauiumis (embankment) Tunsditlianunsanian
Fusudumude 9.1 18 IWAEmsUTununmRuRuwmmielivhnmseenuuuiaiunnuuiuse
Yosiuiy lnedesldsuauiiugeusnimnsnou
9.3.2 dwiulumsmunununeaiis Yandesuasauvumude 8 dosdarlidininiesas 90
YBIITNTUABAKUUGINTIURTZM (modified compaction test) InMsnaaeuluiaslfusinis
9.3.3 AU NN %uasgjﬁummﬁqLm%mﬁuﬁmﬁm ol qAUANANITVIATDUDIRULAAL LIS
sduunoonliiiy
1) solid rock sMuAmANFAsY solid rock e MuAuFaE LR UL edi
figamuunazanailifuty (stratified masses) uagdmnsiinafifiedn msyaoondionisliszide
mssusdafnsenuly (continuous blasting) dmsusuAudaruiiudeulve) (boulders) wSafiud
fivueglufu ddvwalafiunii 1 gnuiainal (0.765 anuiaiwns) e dunumudaniu solid
rock LUy anthamsvesmsimsiiu solid rock Tanalaitiu 4 (Mshs) o 1 (Me3w)
2) loose rock NMuAALFREL loose rock vanefla swAusr LT UUeyluAY v oliy

Aeulugyfivunalandn 1 gnuieriam (0.028 gnuIAins) ¥isedNNI 1 gnuAivian (0.765 gnunAniuns)



waziuia (shale) AuuIu (slate) Auey (soap stone) ﬂﬁ’mﬁﬁfmqﬂizam (cement gravel) wag
furlindug Mmnsiganiaedn annssoyasenldlaglisiiufeddssda andrmvemisdn
W11 Loose rock flanaldladiiu 2 (Mehs) sia 1 (Me510)
3) cornmon material louA suRuAisaruAWRlY Wy Auwdes e nsn wasiiu
AR common material Taraldlsiiiu 1 (111999) o 1.5 (Me510)
9.3.4 aUFWNe (terrace) muneds HudusrsTaansuuenvesimnsludadannnisda
S28ENUINSIULARLAUVDMIRAAITN I LRENINAIUAY 7 1UAS

A a

9.3.5 Uotudu drdnduszdewaiuiromaluvedudu lyavinsanfuaindrsmslidesndn

v
S 1 A a YoooAa

10 wns a1 1 wes vsil Yedudusmulniuniiiaseiuniuenay AIsYaiiiiaanwuiluniau
Taitloanin 2 wns
9.3.6 NM338UNLUT TNsTUIBUIdedabiissnouas liddRnvnvnadilua Mvaiean
H ° v ~ q v o @ & Y a ° -
994519588115V lkNeean wWisldlrurludmmieiunisaulndifes wagn1syins1eseuleU
TAYIA181a97 LA VNS UAD AN UM U UA LA 0181A919119g9110 AITHATTA Y519 NN
(interception ditch) vuanutnamsblilimnzauniy lnefistvaziden aail
1) a1 (gradient) wessszUIBdedlitpeninSovas 0.2
2) fieasnentnn 9 AnugeesaInd1avngliiiu 5 was s1esdniifivwieldidnndn
1105 Jaelidssnindesas 0.2 waziiul (berm) litosnin 1 wns
a ¥ v v o v 8 aa = ' a % '
3) gaABIANNY WINAWBIMNHA AatlswniNTvnlidnnii 1 wes Jambitesnin

Spgaz 0.2 waziiul (berm) litasnin 1 ums.



UIFTUIUNTY

ASTM C 88-13 Standard Test Method for Soundness of Aggregates by Use of Sodium
Sulfate or Magnesium Sulfate

ASTM C 117-13 Standard Test Method for Materials Finer than 75 micron (No. 200)
Sieve in Mineral Aggregates by Washing

ASTM C 127-15 Standard Test Method for Relative Density (Specific Gravity) and
Absorption of Coarse Aggregate

ASTM C 128-15 Standard Test Method for Relative Density (Specific Gravity) and
Absorption of Fine Aggregate

ASTM C 131-01 Standard Test Method for Resistance to Degradation of Small-Size
Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine

ASTM C 136-01 Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates
ASTM C 295-12 Standard Guide for Petrographic Examination of Aggregates for Concrete
ASTM C 535-16 Standard Test Method for Resistance to Degradation of Large-Size
Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine

ASTM C 702-98 Standard Practice for Reducing Samples of Aggregate to Testing Size
ASTM D 75-03 Standard Practice for Sampling Aggregates

ASTM D420-98(2003) Standard Guide to Site Characterization for Engineering Design
and Construction

ASTM D 421-85(2007) Standard Practice for Dry Preparation of Soil Samples for Particle-
Size Analysis and Determination of Soil Constants

ASTM D 422-63(2007) Standard Test Method for Particle-Size Analysis of Soils

ASTM D698 - 12 Standard Test Methods for Laboratory Compaction Characteristics of
Soil Using Standard Effort (12 400 ft-lbf/ft3 (600 kN-m/m3))

ASTM D854 — 14 Standard Test Methods for Specific Gravity of Soil Solids by Water
Pycnometer

ASTM D1452 / D1452M - 16 Standard Practice for Soil Exploration and Sampling by
Auger Borings

ASTM D1556 Standard Test Method for Density and Unit Weight of Soil in Place by
Sand-Cone Method

ASTM D1557 Standard Test Methods for Laboratory Compaction Characteristics of Soil
Using Modified Effort (56,000 ft-lbf/ft3 (2,700 kN-m/m3))



ASTM D1586-11 Standard Test Method for Standard Penetration Test (SPT) and Split-
Barrel Sampling of Soils

ASTM D1587 Standard Practice for Thin-Walled Tube Sampling of Fine-Grained Soils for
Geotechnical Purposes

ASTM D1883 - 16 Standard Test Method for California Bearing Ratio (CBR) of Laboratory-
Compacted Soils

ASTM D2166 / D2166M - 16 Standard Test Method for Unconfined Compressive
Strength of Cohesive Soil

ASTM D2167 - 15 Standard Test Method for Density and Unit Weight of Soil in Place
by the Rubber Balloon Method

ASTM D2216 - 10 Standard Test Methods for Laboratory Determination of Water
(Moisture) Content of Soil and Rock by Mass

ASTM D2217-85(1998) Standard Practice for Wet Preparation of Soil Samples for
Particle-Size Analysis and Determination of Soil Constants

ASTM D2434- 68( 2006) Standard Test Method for Permeability of Granular Soils
(Constant Head)

ASTM D2487 — 11 Standard Practice for Classification of Soils for Engineering Purposes
(Unified Soil Classification System)

ASTM D2488 Standard Practice for Description and Identification of Soils (Visual-Manual
Procedure)

ASTM D2573 Standard Test Method for Field Vane Shear Test in Saturated Fine-Grained
Soils

ASTM D2664-04 Standard Test Method for Triaxial Compressive Strength of Undrained
Rock Core Specimens Without Pore Pressure Measurements

ASTM D3441 Standard Test Method for Mechanical Cone Penetration Testing of Soils
ASTM D4253 - 16 Standard Test Methods for Maximum Index Density and Unit Weight
of Soils Using a Vibratory Table

ASTM D4254 — 16 Standard Test Methods for Minimum Index Density and Unit Weight
of Soils and Calculation of Relative Density

ASTM D4318 — 10 Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity
Index of Soils

ASTM D4546 - 14 Standard Test Methods for One-Dimensional Swell or Collapse of

Soils



ASTM D4767 - 11 Standard Test Method for Consolidated Undrained Triaxial
Compression Test for Cohesive Soils

ASTM D 4791-10 Standard Test Method for Flat Particles, Elongated Particles, or Flat
and Elongated Particles in Coarse Aggregate

ASTM D 6928- 17 Standard Test Method for Resistance of Coarse Aggregate to
Degradation by Abrasion in the Micro-Deval Apparatus

EN 933-3: 2012 Tests for geometrical properties of aggregates. Determination of particle
shape. Flakiness index

EN 933-4: 2008 Tests for geometrical properties of aggregates. Determination of particle
shape. Shape index

EN 1367- 1: 2007 Tests for thermal and weathering properties of aggregates.
Determination of resistance to freezing and thawing

nssalnwisUsemelng. (2015) : 1en1suRsTINEmTuNUieassumasa



