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FREQUENTLY-USED STANDARDS FOR FIELD INVESTIGATIONS

Standard Title

AASHTO ASTM

M 146 C294 Descriptive Nomenclature for Constituents of Natural Mineral Aggregates
T 86 D 420 Guide for Investigating and Sampling So1l and Rock
- D 1194 | Test Method for Bearning Capacity of Soil for Static Load on Spread
Footmgs

- D 1195 | Test Method for Repetitive Static Plate Load Tests of Soils and Flexible
Pavement Components. for Airport and Highway Pavements

- D 1196 | Test Method for Nonrepetitive Static Plate Load Tests of Soils and
Flexible Pavement Components, for Use in Evaluation and Design of
Aurport and Highway Pavements

T 203 D 1452 | Practice for Soil Investigation and Sampling by Auger Borings
T 206 D 1586 | Standard Penetration Test and Split-Barrel Sampling of Soils
T 207 D 1587 | Practice for Thin-Walled Tube Sampling of Soils
T 225 D 2113 | Practice for Diamond Core Dnilling for Site Investigation
M 145 D 2487 | Test Method for Classification of Soils for Engmneering Purposes
- D 2488 | Practice for Description and Identification of Soils (Visual-Manual
Procedure)
T 223 D 2573 Test Method for Field Vane Shear Test in Cohesive Soi1l

- D 3550 | Practice for Ring-Lined Barrel Sampling of Soils

- D 4220 | Practice for Preserving and Transporting Soil Samples

- D 4428 | Test Method for Crosshole Seismic Test

- D 4544 | Practice for Estimating Peat Deposit Thickness

- D 4700 | General Methods of Augering. Dnilling. & Site Investigation
- D 4719 | Test Method for Pressuremeter Testing 1n Soils

- D 4750 | Test Method for Determuning Subsurface Liquid Levels 1n a Borehole or
Monitoring Well (Observation Well)

- D 5079 | Practices for Preserving and Transporting Rock Core Samples

- D 5092 | Design and Installation of Ground Water Monitoring Wells in Aquifers
- D 5777 | Guide for Seismuc Refraction Method for Subsurface Investigation

- D 5778 | Test Method for Electronic Cone Penetration Testing of Soils

- D 6635 | Procedures for Flat Plate Dilatometer Testing 1n Soils

- G 57 Field Measurement of Soil Resistivity (Wenner Array)

Yy
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COMMON SAMPLING METHODS

Sampler Disturbed , Appropriate Soil Types Method of % Use in
Undisturbed Penetration Practice
Split-Barrel Disturbed Sands. silts. clays Hammer driven 85
(Split Spoon)
Thin-Walled Undisturbed Clays, silts, fine-grained soils. Mechanically Pushed 6
Shelby Tube clayey sands
Continuous Partially Sands, silts. & clays Hydraulic push with 4
Push Undisturbed plastic linin_s_z
Piston Undisturbed Silts and clays Hydraulic Push 1
Pitcher Undisturbed Stiff to hard clay. silt. sand. Rotation and hydraulic <1
partially weather rock. and frozen pressure
or resin impregnated granular soil
Denison Undisturbed Stiff to hard clay. silt. sand and | Rotation and hydraulic <1
partially weather rock pressure
Modified Disturbed Sands. silts. clays. and gravels Hammer driven (large <1
California split spoon)
Continuous Disturbed Cohesive soils Drilling w/ Hollow <1
Auger Stem Augers
Bulk Disturbed Gravels, Sands. Silts. Clays Hand tools. bucket <1
augering
Block Undisturbed | Cohesive soils and frozen or resin Hand tools <1
impregnated granular soil
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Sampler Head
—~— Screw
== Thin-Walled
Tube
-Cutting End

NI

7
Zi——Ball Valve
77

SNANNY N NN

Schematic of Thin-Walled Shelby Tube
(After ASTM D 4700).

ol gty o5 diged -Y-A-Y
o ool b &l (950 4 (655 wiged sl g 0ad Jate (5)le> ale Gl 4 aS el STU oz (Glo T aiged oal Mol g3
YW

5 el (ip by oYe8 5 S sl Algin abe G ) JSase a5 ¢ S Aiged Jlax )

20 ol 0gs ol diged Y

20 oo il 1) (658 diged CutaS g ool &dly 15 diges Ll jo AT (gt Y

355 (o0 )8 55 W9l SO 5 gty G g el SGL sl ahe &5 ¢ gty ale ¥

WS oo Jate g)lim glo als 4 ]) S digad 4 ¢ S diged SRS 0
e aileS Lol 4 ol Jlol 5 55l lo aloo 4 125 wigad Jlail 5l Gy a5 el o5k oy Il Gl b (625 diged b
Slypo b agl 5 Db pgs o B eyl S o b Sl Jlae ailgial 5 ead andly a5 ol (e grlan 4 S gty
oS el BT S50 oz Glo S Wiged &) S gty Loy diged ol sl Cujo Sl (S 35y (50 98 Hess 09y0 A Ky
75 wiged 4y 03801 g 03,95 Cewd LS 5 Jlow 35,9 5l 505 aiged slel Sl gty
D> el ol 5 dgad pl ouds ZMol SRS piran - Wb g0 (ol diged CBLL o) S s 5 A5 0 S ol
Slp Sl gty oS aiged suled olml (655 Wiged gl sy Ll b 5 00 G 1) Aiged GYL g gy mlo oal 3525 4,

el 51093 5 orlin (2L 5l (o) 5 (e 08 SLSE 5 RS Age

Yy



<

il wntigo pllaS 5lo 3l
08 bt

SeSS 955 sl piulojl 9 2l e Oladlae aol plai s gd i

) 2 2 £
51 5 : i
N 74

W= 774,

(a) ()
Piston Sampler. (a) Picture with thin-walled tube
cut-out to show piston. (b) Schematic (After ASTM D 4700).
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Basket Type Retainer
Inner Barrel Shoe

Quter Barrel Bit
(Varable Length)

Inner Barrel
QOuter Barrel

Thin Wall Liner

Outer Barre] Head
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Denison Double- Tube Core Barrel Soil Sampler
(Courtesy of Sprague & Henwood. Inc.)

Yy



<

il wntigo pllaS 5lo 3l
08 bt

SeSS 955 sl piulojl 9 2l e Oladlae aol plai s gd i

gr ) ).5 &g —O-A-Y

Wged 090 (oo pll by 4 g; JLa8 Jleel g adSs o 5o Vo BV e e pu b (215 wlgtul (g b (65 diged Slles

Sz W86 LSl 655 wged sl 1) o 9,5 Sl Ggensd 1S dgad 9 SHU ez 5T Wged 5l S5 o RS

Drilling Fluid

Ball Bearing Honger

Sliding Valve (Open)

Drilling Fluid Return

Spring

Volve Secl

Outer Barrel

Coring Bit

Sampling Tube Screw

Stationary Thin-wall
Sampling Tube

)

DriHiﬁl\
—

Fluid

r—

—3

Drilling Fiuid
,-l-\t

(b)

\ 4rm———————Drilling Fluid Return

Drill Rod

Ven! for Drilling Fluid
from Sampling Tube

Stiding Voive (Closed ) ~———

Drilling Fluid Diverted

to Annulor Space

Coring Bit Leads
Thin-wall Tube

Thin-wall Tube Leads
OQuter Barrel Coring Bit

Lls < wl.uol.a

Pitcher Sampler.

(7 (a) Sampler Being Lowered into Drill Hole:

(b) Sampler During Sampling of Soft Soils.

(¢) Sampler During Sampling of Stiff or
Dense Soils.

(Courtesy of Mobile Drilling. Inc.)
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Core barrel head Core lifter
Core barrel Reaming shell Coring bit
4 Lokt > & yooowill Lkl ol
(a)
in
. RN Gorelifter
Core barrel head Outer tube Inner tube s Coring bit
-
Hanger bearing assembly
& — N \
Inner tube Pin and
Core barrel head head ., Bearing nut  Quter Reaming
outer Ball bearings o retainer tube shell Blank bit Lifter base
#
[
Inner tube - Core lifter
(c)

(a) Single Tube Core Barrel; (b) Rigid Type Double Tube Core Barrel; (¢) Swivel Type Double
Tube Core Barrel, Series “M” with Ball Bearings. (Courtesy of Sprague & Henwood, Inc.)

o luz 95 ld J,b,s -Y-4-¥

ol s s o o 33 o 51 5 i o 5 0551 (g 3 o310 iz 39 (sl o ol oar Sy S o ko g
W00 518 OT L Leled j0 yieS diged ol pds . 03,5 o

Jad cos ol ojlaxr G sla J)L,S 50 &dly 5o

Dy o i g Pl czrge ST Il 05,0 (SlaSis 10 (rizman L 30,5 (o0 Aigad p0 (59,55 Cuws g Pl g
2 oS! e dadi Gl 18, Glp s 205 (oo dsed o 6 el e Glo b b LS pam 0 (g g el baoo))o
sl OSB890 0)l0 90 5 o3xe 3l eolaiwl Loo e slas bl 51 gl

B9 (o8 el G52 0jlax 90 sla J)L)S g o ojlaz 90 o J)L)S atws 93 @ olaz g sla LS

oylas aw b J,L,5-V-4-Y

S Glas gy 5 0 3 Jlas eges a5 Dglds ol b oaies o)las 90 o5 03e aslise LS oo anw slo S ojae

Log @r b oV 5l Ypmme 05 o Joo (31 lajlaz sl il Sygo 4 4 pgw ar ol cel sus silols

Ye



<

il i LS ol M};) élh uwl.nﬂ 9 6.3]):&0 Oleflao 4ol ‘aUéJ O o
O 268 St

3Gk ol 4 8L, e diges a5 ol J oylaz aw sl J,L,S 5l eolaiul Cuje i 0gd oo aBle pdy Bllasl sl j.0l8

Db oo ke JBlas LT (S0,55 cawd g axiwn 0,65 5 oV cdbil g cussS

R e Jobys -F-4-¥

AL gor0 Cl [a)y .)5....: 00)5—‘ Qs)’“’)’j O)‘.;.o 09 )‘ o)’.;m c\S.)—‘ 6‘,) @5.,..4 < oolaul L.S)LD J goxo u‘r.e‘m )l as ‘;Jl} o
i Sllas 51 a5 BB loj oo ol ool 30 25 o3k 5 o 0S VU () i &2 S 5 5> slo o
aLsls 39 ) B el S esre Sl Jlas ol las 5 ol LIS g las sleeiagw jo L w0 (o plaisl 9> 4 |,
oz g oads oailaS (e gl 4y o (LIS s aliwsy (S0 Jlaz Bpo 15 030 (99,8 5l o3he 5051 09y slp clnlis 5

...\J.DQ‘SACMQ 4)‘) Lgf o»))j.?.d Cawd 6LQ: O)M 5f:).s (_g'.ei‘.w 3o uoya} a4 o p.:.w.».w U”‘ .é}.w Gnod)s‘ 09y Ui 090

w0 g omilo b gl s o Slolesiay —Ve-Y

f S (Gl WS %

oo bl ) s SPT L e aauils sinlesl =l ailssy oS ool a8 ol (glojluslas sl (e ol lad -\

g bglire oadarils y diges b &S wls Lo RYW IRV PR Mals & g sl L, aleS YL aS g0 0 =Y

b o gl Jgol Jrax | asly 090 alad Oldos Lo cails gy ) a> g allocil jo g4 5l 4z Cormgiin loiyw; b o)s5 5 &jgo 0 -V
Dgld f:l?u‘ Sldos )5.“:]‘.05 )| oolaul

Bl el e )l (St (RS 5 (3503 wsboye jslateds ol Sl O (i, -

B9 el Gr Joe (r S0y 5l Joe 50 Gp ogs Dyge 5o w0sd eslitul VL I Ses )li> e cl 0¥ -0
Sgiy 6,k 4 pla8l Gl g ol # )2 ol 2 laasly plSouul 51 Glawdsl b ails 5, u.».al) Ol &5 G500

03,5 Gl joloa Buiwl b Ll (og> b LB L ol 5l g QS e ) ol col Ko (S R B A
L Olgin 098 (g2 (e ol e 979 a5 Fyge)0 il adbl o lix 5 955 s, g5dse Sme Slihos L A aal
Sl dslsl Slwol mlaw 3 e Voogas Uy (g la> ol> ,0 oy ols (1,31 g olo Lawgs g.SJ

D9 (g B abgs o 4n 38 5 08,5 SalyS plonl jgm oS g (Hwd (55la> awSin b g b o j93 5 &jg0 p3-Y
oolainl S50 g, il oo slaaS s (sla S digad l colaiwl ws slaaileS )0 00,g5uiiins diged s sl g, (e 3l So-A
Slacden axle wBb (oaine)) (23529, Hged 45 (F)yg0)d Luwl (Solgige) ul)s laasolS b Sk anes ;03 gy 5 SIS

v



<

Qb wigo plS Glo jlw
Ol bt

SeSS 955 sl piulojl 9 2l e Oladlae aol plai s gd i

i pyae e L Gleiee oo 1) Cdgise sladiged aldl bl se 0o 0SS 5 (55970 A sl SlAiT 90 sl pTAiges slanle
oS o L Y Ayl o 4y SIS Sl ealiz ) aiged g0 b glailginl S a4y 5l olRiws ;0 e g 09505 dxladdalad
Sas Gloj g 09y00 B jaidew I 4 a5 Gloj 5 99,00 SIS B aiged (e 5l a5 (285 JLS) 9S00 )8 o LaS
D5 g0 09,55wd (5 l0ke olu Sla)lS (sl 1N (058 00 )15 il

Al 00 yg5ud digad Olgf oo 1) Hloaliuse SIS Chn b ps L, b Cldys Sl 43S el Cudgise (g, 4 i S Azl
OlFss Gr97e dw b pedivee Sl slBan digad g sl SIS b9, 5l g Conl (golaiBl g e 485 9 s T g0l g 350
2,5 solazwl

uile gl IS

21 Al SO lie 3l (SUIg5 (olKws )55) fiiey 5 ye b jli> i (3508 &S > aSl s 4 (5T (5 la> o)
31 plnil 5 (SedsS b g 05 605 Hged 9 9908 5yl S pm ) 05 SlS

SYsb o )lim leg 5 Wyl 5o VO b yrawiils Ae e sgamme (ysysS) eogas &S > o] USE 4 D750 asle e ax-Y
DS slepSases 5l 0 )b paised Sz Sul p3Y g suleioe Jos (oot By 4 Ygens b olllws (pl ol
s oo bl |y (610 paigad 5 (g la> S g Corwgiiw oo Slhigw; 4555 50 10 olKiws g5 () .05 colaiul o laxgs

5 A LSS slacKin sl e )18 5Ls 055 canlin iy, 4 Kiw 5 S glgil sl a5l (61 pdiged 3 Coenl Bl asS
g ooliid UB 51 i S5 g 09 51 s Sgpamn JLid b o pmad oS gl 9 oolinal J,L,S

Y g S S Fudle )i By, Az g (Stws 53l ) 4z Geed lamle b b sladsY lesjsiiins (5,1 paiges-T
it A3 ol ] s 485,508 )l 05 6] (peaS (gand 5t S 55l o515 SPT kel 3o b o
Ll glyo aidls (S b aiiidly sl Gl e,

Ol S gl o SnS (5)lam aile s Cewl o3V ol Bl (o)l Halgy ailoiidys Dligw; (59, 2 035 e 45 (90,0 F
OS5 09l ooliinl 1S sS (gl S aigei Lo b aiepu g anen by o9 p3pll 65 iged 5 s)lix a5 (J s ,e b
el Gy (625 Wigad iz b dige lade

Sl J ool (JIB a5 Si50,0 9 a8 myp 990 5050 Sl oY 0B JB )l 5 s e ey ,0 &S (550,00
VY aile gogumme Gas U )51 000 co dlpiion e aseive dil 0y g ormd Slja> b ciws S« OB ol> (L3 L o jo
5 75 eyt e (i O9d (P, Eedge U oad A S )l 513 g oud i (tws aileS Sl £ emny ol e

Q5L aLsls g3y Sl xbaw i b e slaaY 58 Col S alils 3939 ]y O b, a5 Sal

YA



<

il wiigo i oo jlw “&35‘533 LSL“ ;’;U"Lﬁ}“' 9 &S'l‘w le'b'o MU ﬁ% w-"; ‘.,:':'2‘

Ol bt

JESI JRCOW BV I ERCSURPIN LU I ILESpIFOSIRY IRV C I SIP K B FPSN IS S F S PNl ey

by gmelS Slles loan s b osds ow) o Lo ol lyanul 51 |8 QT g g olSws bl 0595

YA



ST 955 s bl 5 oo Ol ol sl (g od it

ple Juad

L5 9 Do s SialoT



<

el sunkigo U3 o 3l

SeSS 955 sl piulojl 9 2l e Oladlae aol plai s gd i

Ol bt

File> Juad
by g S0 s Sk T —F

e smlosl —1-F

b Y (65, pg b Joe jo dime 0 a8 0l e aes S Sl sl bl 5hatws T o e sloiolesl X

Relative ) s o515 cnslo oy Canglin cunglie : b 51 cilizre (slo ais) )0 olgs oo (ol ymo sloiole;] &b 5l %

polie g 0,50 Caws 4y gated s, Sledlbl (COMPIESSIDIILY) 60k canis § (6 ogmmp (S mim (s pdudeas (dENSity

Standard Penetration Test
Dynamic Penetration Tests
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EXAMPLE OF SOIL & ROCK RESISTIVITY

Low rainfall

Normal and high rainfall and desert uUnderground
(l.e. greater than 500 mm a {l.e. less waters
_ Year) than 250 mm (saline)
Type of soil a year)
Probable Range of Values encountered in
Vvalue
(©2-m) (€©2-m)
Alluvium and lighter 5 2 to 10
clayes Depends on water level of locality
Clays (excudind
alluvium) 10 5 to 20 10 to 100
WA 20 10 to 30 50 to 300 3to 10
{e.g. Keupermarl)
Porous limestone (e.g. s0 30 to 100
chalk)
Porous umjeps;:rne (e.g. >1000
sand stone and clay kel S EDELY
shales)
Quartizites, compact B e S
and crystatline
limestone{e.g. 300 100 to 1000
Carboniferous sediments,
marble,dtc.)
Clay slates and =1000
slatey shales 1000 300 to 3000 30 to 100
Granite =1000
Fissile slates, schists,
gneiss and 2000 =1000
igneous rocks
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Potential Corrosion o
Activity Resistivity Range(ohm-m)
Very corrosive 0-10
corrosive 10-20
Moderate corrosive 20-50
Mildy corrosive 50-100
Progressively less corrosive >100
API REF.
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