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GUIDELINES
SUBSURFACE

ON SOIL SURVEY AND SAMPLING FOR HIGHWAY
EXPLORATION FOR DESIGN AND

OF FOUNDATION OF BRIDGES
DESIGN AND

CONSTRUCTION

OBJECTIVES:
:I. " T h(,·~ Db j (.:.:.c t.:i. v(·:·:,of sot I !::·u,..··v·(·:·,}·· 1<.1 h :i.c h :i. !::. IT,,:H:k:' in

connection with the preliminary or detailed engineering
study of a pr'oposed highway is to obtain information

"',¥:'~1 ':i. t :i.v':::' to t.I·H:·~ d :i.::::.t.'·" i bu.t.:i.on '·".nd p I'''C''::U:''~,...t :i.<-:, •. :::. of ·:;:.cd.l·:::.~'
ground water and surface drainage conditions and other
pertinent data necessary 'for a rational and economic
design 0'1' the highway.

:~':': rI or h(·:·:, () b.:i (.:.:,c: t. :i. \"'1:':':' C)'f <":'t ":::·tl b·····:::.Li. rf {':"t C(·:·:, (.:.:,)( p I C) v' {':'I, t :i. c)n :i. ~::. Lo
determine the arrangement of the soil strata and
engineer'ing properties of the underlying soils,
p,':""'"t.i Cl..\ 1 ,':'.1"'1 y !:;. t.I·"<;-:·:'nC.lt. h ,',11"1 d d (·,:,'1'0 /''','1'1,:", t.:i.on c h"·'.I·",':'"c:t.~:·~I'" :i.!:;. t :i.C!:;·~I

<,,,,,,,. \1..1(·:·:,11 "I!::· t.h(·:·:·":.c:.i.l]::.(·:·:·".•.r·incj Ci:lp.::.•.c:i.t.:i.(·:·:·!:;.!,i.n C) I"d(.:.:.,...th"·'.t.,',1.

":;"::'. '1"':':' ,:.•.nd (":'conC) ,'I'I i C·::". 1 '1' C) 1,,1. 1"1 d ,:.•.t. :i.on m,·:".yb(·:·:·d(·,:·,,:.i (,:,I1"1 (·:·~d•

I. FOR SOIL SURVEY AND SAMPLING FOR HIGHWAY DESIGN
EQUIPMENT:

:!. " 'l'w(:) (2) ~)(:)~:~·t····f·)(:):Le
b .i x ( {;:o ) :.':,) '1'(.:.:,(.,:,t.

augers, 4-inch diameter
post-hole auger extensions 1/..I:i.th"':r

.':.. u

<::01,,1. P 1 i. 1"1 q '::;.
:.:';'• T \1..1 0 ( ;;:'; ) .:::.c: ,r- (.:.:.1.••..1 t. >' p(.:. '::;·0 .i 1 ,':1 U C.If:' ,."!::'!' :l.....:I../2 II d :i. <:1 m (.,:,t.~:.~'"
":.\.. T',;:'n(:I.E)) :::') ·1'.'::,(·,~t, ·:;:.oil'·:'.I..I.gE'!·" (·:·:·:>::t.(·:'n!:;.:i.cH",·:;:.1,I..I:i.thcoupl:i.n(I!:;·
5. Two (2) pipe wrenches, 8-inch
6" "T'w(:)(2) <::I"'(:)W 1:)~1"~:;
7. Four (4) spades
;;::;•• TI,I,I() (2) p :i. c I..:.:::,
9. One C:) 50-meter metallic tape
10. One (:I.) 1.8 meter carpenter"s folding rule
:1.:1.. O,"!(·:-:· (:i.) ""011 ~I ;,·;·:F)....:i.nch C'·..D!':.<,:.·..·<::.(·:·:·ct:i.onp<:'q:)(-:.:,I"
12. bupply of sample bags (50 kq .. cap,,) and sample tags
:I.:::';'. :;::;l..i.ppl/·C)"f pl,,<,':;.t:i.cb':lq!:;.(:;':';(.;')k.q .. <::'·:Ip..)
14" ~~;\"J:)I:):fy (:)'1: (!)2J"!<:i.I'lg (::I~'aY(:)I'l~;;
:1.5. Roll of twine
:1.6. Record books and pencils
:I. '.:.:.'. H (.:.:,<:\ 'v' /. t. '''l..I, <:: I···.

Tn i:\cJd:i.I:..i.Dn t.o t.h,,:·:·(,:,:·qu:i.pm(,:,:·ntl:i.::;t,,:·:·durH:k~,'" n(·:·~ll ..1 n:H.!tE·!. t.h~:·~
follow:i.ng shall h~ included~

1
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fJnc' :::1.) :;;.';\1"H:I dc·:'r·,·:::.:i.ty conE' "\I"H:I bottl(·:·:·
2. One (1) guide plate~ 6-inch diameter hole
3. One (:I.) solution balance, 20 kg. x 1 g.
/.} :: C)n (.:.:,(1) b (.:.:r ~·:·t.ITi b .:':"t. I ~':"t.n c (.:.:.~I ~:~ 1·':.(.:.1 II X :I. <.:J II

5:: ()j"1P (:1.) <:J<:)Zef), In(:):i~~;·t'.'I~·e <::<:)I')'tefl't (::an~;
611 ()I"lG f:l) s;et!l f:)(:)I,··taf:)].e ~;t(:)ve wi,'tt"} <:)vel'}
".:' :;:;u p pI :i'" cd; c; ,,11 :i. I:n"Ed:. ,,:·:·d !::.,'\I"H:I (:J. EI k.q.)

EXPLORATION TEAM:
C)n t::·:r (:I.)
or 'J~l() (~':: )

IJn(·:·:· (1)
Thl""·(·:·:·(·;.:o(:.:::)

Materials Engineer
Laboratory Technicians
D"'i\/(':':'r'
(,:i.el(·:·:··:::.

T h(·:·:·,·:"II:)C) •....·'(·:·:· n urn1::",:':'1""' cd; P(·:·:'1···!;,·onn~,:<1. mElY bE' inc I···~:·~"I!,;(·:·:·d
depending upon the nature of the exploration work~ length of
proposed route, and time allocated for the exploration work.

PROCEDURE:
1. Before starting, obtain information that may be useful in

planning and organizing the field work from among the
'fc)ll()\J ..i:i,nq ~::·C)I..I.I···C(·:·:'~;:.::

a. Topographic maps
b. tH~""idl photoq"·Elph!::.
c. Geological maps
c! • :::;:0 :i. 1 m,,1 p':::.
(.:.:.• P I"~(.:.:••.../ :i. 0 u!::. 1 ,'I !:)() ,...E\ to," Y t (.:.:.!::.t cIE'. t. ,,(
f. Availdble engineering or construction data of similar

completed struttures in the vicinity of the site.
g. Satellite immageries (ldnd use ffidpS)

2. Conduct reconndissdnce investigation diong the proposed
rou + ..::. t.o o btai.n "Iddi t.:i. on "I1 :i.n·fol""·m,;.•.t:i.on on t.h~:~ pl'"")b,,.•.b1 ".,:.
soil conditions, rock outcrops, ndture of terrdin, kind
o f 'v' (.:.~(.:.1(.:.:.t.e.•.t.io n !' ,"'.n d C) t.h,;:.:,I"~ 1,"'.n d '1' ~,~,"'. t.ur:~::!!,;. \1 .•1 h :i. c h \1,1 :i.11
irlfluence the pldnning dnc! orgdnizing the field work, dS
well dS the size of the exploration crew and the
(,:,:·qu:i.pill(,:,:·ntt.o bE' u!::.E·d.

3. Conduct field explordtion by medns of duqer borinos and
examination of the soil from test pits or road cuttings.
Geophysical methods mdY dlso be employed, if warrdnted.

a. Location of Borinqs
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r:·;c,,'· :i. n q !".
C c·:'n tE""1 :i. n (.:,...

shall be taken
Borinos may also be

alonq the proposed
taken along the sides,

b.. Spacing of Borings

On existing earth roads, auger borings and test pits
shall be made along the centerline of the road at an
average interval of 250 metres where traffic is greater
than 300 vehicles per day or every 500 metres where
traffic is less.. In widening of existing pavements,
borings and test pits shall be located in the area of
\..../:i.d I~·:'n:i. nq U';;;.1..\':111/' bE'101...../ t I·H:·:· !;;.hou 1dI':'!". .. On 1"1';':':'\<./ 1"'c),:'ld!;:.it <'·I.U.qI,:.:,r"

borings shall be made on the proposed alignment at an
"i 'v' (.:.:.j" ,"'. qE' :i. 1"1-1:.(.:.:.I"~'v' "".1 o'r ~.;.;I(·JEI iTIE't I"~(.:.:.!". ''1'0 ". h0 inO q(.:.:.1"1(.,:,0U~". .;".t r" ,"'.t ':".i'
and 250 metres for loose or heterogeneous strata and
:1. c·:'!;;.~".(.:.:.r ''1'0 ". ''';·0 'f '!:'!' in,;\".''';.hy po!" t :i.on ';;;...

c.. Depth of Borings

F'OI'" ':".''''('::',':"..:". o·r l:i.c.lht CI..I.t ,:'Inc! ·f:i.l1 (,0-:11"1(.:.:'1"(.:.:.th('::I"'(':':'':".1"(':' no
special problems, the exploration shall extend to a
iTI':'I.X:i.muiTId(:·:'pth 0''1' :l. .. ~:.:, in(·:·:·tl'·(·:·:··";.b(·:·:·lo\....1 -I:.h,;.:·:·pl...opo~::.,:·:·:.d~::.\.l.bq'·..,,·ld(.:.:...
I.JJ h(.:.:.,."(.:.:-d(.:.:.(.:;p cu.-1:.~;;.,;'1. ". (.:.:. t C) b(.:.:.ITI ,':".d('::'" ':;u c h ,:i~::.I ':'<.t·..(I(.~. '''':'1'1'1b,:\.1"1k.m~,:,1"1t.
':".C""0 '::.''';. t h(·:·:·1'1'1·:,'1r: ~;:.h1,:'11"1d O/'" sub ~,,·u,....'1'':".C(.::.in 'f 0 I'"m,:'<.t :i.on :i. 1"1d :i.c,:'1t.(.:.:.
presence D'f weak layers, the depth shall depend on the
tC)t.pO(II"":',.ph/· i:'lnd 1"1';".-1:.1..1.I"c·:· 0''1' th(·:·:·~::.\.l.b!::.o:i.l.. On E·xi~::.t:j.nq E"'II·..th
roads, auger borings and test pits, 1 ..5 metres deep shall
b(·:·:· ini:".c!(·:·:'':'Ilonc.l th(·:·:·C(,:,:'n'l:.I':':','·I:i.n(·:·:·!1,lh:i.l(·:·'on nE·!I..1 ""o"ld~::'i' ,,'1bOI·":i.nq
depth D'f 2.0 metres on the road alignment shall be made ..

Cond :i.t. i on of
d :i. t C h(·:·:·~::. !::. 1"1,:'111

·::;.I..l.l"··f':',.c:i.n(.:J,I
b(,·:·notE·c! ..

·;".hOI..l.ld(·':'I'·,1 ,;l.nd

b. In areas where there are pavement 'failures,
!;;.uppl,::,:'m(,:,:·nt"11bC','·:i.n(.:.l!::'~::.h"·lll b(·:·:·t"lk.E·n to ,:'1d(·:·:,pt.h0''1' C•.t
least one (1) meter below the subgrade ..

c .. content anc! density determination shall
performed on the base, subbase, and subgrade.

d.. When borinqs cannot be made along the centerline as
:i. 1"1 cC'1"1CI'"(.:.:..-1:.(.,:-p<:\ 'v' (.:.:.in(.:.:-n t.~".,I t h,:·::··:".(.,:,rn,"'.y b(·,,·III,:'1d (.,! ,,1.1on (.:.1 t.h~,:'
!::.hot\ld(·:·:·,·..~;:... Pldd:i.t:i. 01"1,:'11 :i.n·f()I'·m,'it:i.on on th(·:·:· sot}
profile may also be obtained by visual examination of
t h(·:·:· b,,·,.c 1.-:.~".10 P(·:·:, ••

l.} /I Prepare the 10q of borinqs, which shall include
'fc, 1 1 Oll.!:i. 1"1 (..'.I::
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~. Location of each test pit or auger borino

b. Depth of water table

(:lu Des~(::I~·j.f:)tj.Of1 <:)'1: ea(::l') :l.ayel~· s()j.l. 8(:C:C)I"c:f:i.f"lg tc:)
texture, structure, organic content~ relative
moisture, and degree of cementation.

e. Location and identification of each sample taken
for laboratory test.

f. Location of seepage zones.

5. Explore and sample probable sources of borrow and
aggregates along the route and determine the
approximate Quantity of available materials. Note
d ov..! 1"1 ,:1 1 ':;:·0 t h(.:.:,h ':"II.!l :i. 1"1 (I d :i. "1"'1' E' ,.,.(.:.! 1"1 C(.:.:,~;:. ,:".1"1 d ,:,c c; (.::,~;:.s :i. b:i.1 :i. t. Y •

(:. • P ""(.:.:.P,:' I·.. ~:·! ,:... ~;:.I··:.(·:·!'1:. C h of '1:. h(·:! ~;:·o.i I p rof :i. 1 (.:., ~;:.:i.rn :i. 1 "".1" t.o '1:.1''1(·::,
<':"\ t t..;':'\C h(·:·:reJ ~::.h(·:·:f (.:.:,t :,

BORING SAMPLES:
~::;t..t.''1'''1':i. c:i. ('::'1"1 t .:::.,:1mpIE' ~::.h,:, 11

performance of all the necessary
0''1' samples shall be as follows:

I:H:'! t':1 k.E'n t.O
'1:.(':':";:. t.. T h(·::' k.:i. 1"1 d

E'n ,"'.b 1~::' t h (.:.!

':'.1"1 d qu"".1"1 t :i. ·I:.}'·

a. Disturbed samples

':1 • ::.:,.... :I. (.;) I'.',Cl" ''1' 0 I" c1EI ~::.~;:.:i.':(: :i. c,:).t. :i. on t.(.:.:,~;:.t
b. :I.!5 k.(i. 'fcn'" COin p':"'::: t:i. on t.(·:·:·~:;-I:.
c. 50 kg. for CBR test
d. 50 kg. for materials source

:I. .... Sh(·:·:·1b}" Tubf':'
con ':::·0 1 :i. d ,it. t.:I. on

~::."·lmpI(·:·:' I'

'1:. (o;.!.:;:.'1: .••
'full lE'nq t.h I'

COMMON LABORATORY TESTS:
1.. Mechanical analysis and Atterberg Limits
:2. 1',·1,:). t.I..I.I'·,':'"J rno:i~::.t.u J'''(':':' cc)nten t. I' ''1':i. ~:.:'Id den ~::.:i.t.}'· ,,'nd com P,:IC t:i. on

t.e·:;:,'I:.
~'::a II C:I';F~~t l..i.n cc)n·f:i. n (·:·:,CJ CC)fn p I···(·:·:'~::':::':i. c)n ~l <:'l,nd C) the·:·:' 1'"' t.(.::'I~::.'1:. :::. t. hoC":'f. -I:. in ,,':"t.},"" hi:.;

1'''(':,'C!Uil'''(':':'d



APPROXIMATE TOTAL COST PER KILOMETER (Inc:lw:;.:i.\..'(·':· cd:
waqes~ travelling expenses, truck rental, supplies,
of samples, and cost of testing)

'::;, <,I,1<:\ I'" i (.,:,~:;.!I

~:;,h:i. PilH-:·~nt

(Add 20% if terrain is rugged)

1" Preliminary survey
D (.;:t <', :i. 1,:·:·:·d ':;.u I'" 'v' E' Y'

- - - - - - - - - - P 13,000,,00
- - - - - - - - - - P 21,000,,00••• ·t

.e.. "

1" Preliminary survey
2" De"ta:i.J.8(:1 ~;~.tl~·vey

- - - - - - - - P 19,000,,00
- - - - - - - - P 26,000,,00

Breakdown of the Total Cost per Kilometer

Preliminary
L.~;ii.:!:.:L ....\;i:t .....:I:.f:{.i.:!:.:t..:.i.·.!."."!.~.I.!!..

Moisture Content Determination
GI·",:·,.d:i.n(,:,!
L :i. q u .i d I...:i. ,'I', :i. t
P 1 ,',\~::.t :i. c I...i m :i. t
C I-:I:;:
CCHn p<:'<. C t :i. cln

For four (4) holes per kilometer - P 4,622,,20

:I. Mater:i.als Engineer
2 Laboratory Technician
:I. DI"':i,VE'!'"

::::p :? 1 '.? " ~.:.:,(D./ d <'\ Y
;':':~.:.:,4" ~.:.:,l~./d ,:".y'

9B " (.~I(:)/cI<'\ Y
:::))'~:'='" (:)(::l / d <:\ y
:1.1:?" :?·)'/d",<.y·1 Core Driller/Machine Operator -

For two (2) days - 1057,,31 x 2 days = P 2,114,,62

Per Diem - rate x no. of personnel x no" of clays
- P 135".00/day x 8 x 2
.... P :?!I 1.:::.(·:)" EiCl

t::
'• .1



Rental of equipment, per day or fraction thereof
....Ra'te/<:Iay x I·l(:)~. <:)"t: (:Iays
.... (;:' ~:.:I:~':'~" 1:~':'~x :?
.... F' 1!, :":H;ll~.. :,':'~lj.

::U:...!;:r::-::i:~~.JJ...;U::iJl ...J.;;..::·::..pg:.I.'.'!.:;'::.G.:':':; ..'.I•••••I~.t!.;!:J.:!.mx::t!..t.....i.:rt ......i;L:\.m.Q.J.i~~:.~g"';L
Approx. Cost for Two (2) days
- no. of liters/day x price/liter x no ..of days
- 8 x F' 10.00 x 2
.... F' Il:,0. (.;oH-;')

·.ri.:.:!.:t..~i':.;!: ..... .I.;;;.:':':;.:L.:.i: ..(!).~:::':.:t..!:::1..';;!.... J;;:.~.:.:!.~~~·...t..:i..
_. 4,622.20 + 2,144 ..62 + 2,160 ..00 + 1,384 ..24 + 160 ..00
:::: F' 11::')!1 ,.~~,.;'.!:I. ,,~:'k:-

Plus Contingency - 20% of the total estimated cost
- :1.0,441.06 x 1 ..2
- F' 12,529 ..27 say F' 13,000 ..00

::::::;:::::::::::::::::::::::::::::::::::::::::

Detailed

r.:.:~.r'.:':':;.:t. P:t I~·iU':.:;.:L:.i:..I.'.HJ":i..

Moisture Content Determination
Gl"',,·:.•.di.n q
L:i.qu:i.dLim:i.t.
P 1 .::"\~".t. i c l...:i. 1'1'1 :i. t.
CBF:
C::OiB p.::•.c:t. :i. on

For seven (7) holes per kilometer - F' 8~088,,85

1 1"1':'1t E'l'" :i. ,':11 ,,,. Enq :i. n i::':'E' ,."

2 Laboratory Technician
:l. Dl'·:i.'v'(·:·:'l"
:..:> (I:i.d(·:·:'~".
1 Core Driller/Machine

.... ')8. EII?I./d ,':Iy
••.• :":';)' !.:.:, •• 1?1~:,I/d ,':1y

Operator - 112 ..27/day

For three (3) days = :1.057.3:1.x 3 days = F' 3~17:1...93

Per Diem - rate x no. of personnel x no ..of days
- P :l.35..00/day x 8 x 3
.... p ;':';!, ~'::lH;).. I?l(j



Rental of equipment, per day or fraction thereof
- Rate/day x no. of days

Approx. Cost for Three (3) days
- no. of liters/day x price/liter x no. of days
- 8 x P 10.00 x 3
". P 2lHJ. rH?l

'r.~}.:t.!}!:.;!: J.:.:;.::j'::.t ..:!:.f.!!.!:\\.:t.~:~.\;! G.r:~.~~~!;,..:;..
- 8,088u85 + 3,171.93 + 3,240u00 + 2,076.36 + 240.00
::::P 1(.!,81::·:'.1":l

Plus Contingency - 20% of the total estimated cost
- 16,817.14 x 1.2
_. P 20,180.57 say P 21,000.00

::::::::::::::::::::::::::::::::::::::::::::::::

Preliminary

C:.P:.:'::.:L ...:;;;<.:L ...J.@.:':'::.t ..:,i,·.!.'.H.l.:; ..

Ci,·" Eld :i. nq
l...:i.qu.:i.d i...:i.ITI:i.t.
r:' :I. .;;1, .:::. tic l... i1'1'1 .i t
CBF:
Cc)mp<:'1ct :i. on

P :I.!,:I.:.:;:1. " :.:; ::."

Additional Tests:

Field Density (Base, Subbase~ Subgrade)
- 181.50 x 3 = P 544.50

Moisture Content (Base,Subbase, Subgrade)
- 24.20 x 3 = P 72.60

F 0 ,~. 'f ott I"~ (.q) ho I (.:.:,~::. P(·:·),... l··:,:i. 10''1"1(':':' t. (.:,:.,... .... P 6!, '}(,;:':..:; • BEl



1 Materials Engineer
2 Laboratory Technician
:I. Dl'·:i.·v·E·'"
:"::'(I :i. d (.y! ~::.

:I. Core Driller/Machine

::::p :?:J.7..::.:,[)./d<:!y
;"::~:.:Il+u !5l.~./d -::'1. )"

98 ..EIEI./d<:I./·
:"::'7 ~.:.:,..0~:)/d <:1. /.

o P(·:·:·l"<:i to I'" ....

P 1!. n~:.:'·'?"31./d<:!y

For three (3) days - 1057 ..31 x 3 days ~ P 3,171 ..93

P(.;.:.I"~ D:i, (·:·:m' .... ,." E!t (.:.:.x n o , cd: pE' I" sorHH:·: 1 x no , cd: d <:i y ~::.
- P 135 ....00/day x 8 x 3
.... p :::~!.:,::-.q(.:J .• [WJ

r;.n.~:~.;.i:..i;;I.UJS;!.!:!..:t....E.f;;:.'J ..:t.~;·~.J..:(J!.§~.}:,.':!..

Rental of equipment, per day or fraction thereof
- Rate/day A no ..of days

:I:.!:· ::::\.':::·.~?;l:..J..;i:.!:! ..(;! r.:..::·::..[i!::;:.C!.iJ.::.\';;'.i.:.:: .s: i;~J:."!.;i:.r~.(!!.y;;:L! t r.:~.J., i;;~::::.:J:!!..Q.;!:.f;::::~~~'..;;..

Approx ..Cost for Three (3) days
- no ..of liters/day x price/liter x no ..of days
- 8 x P 10 ..00 x 3
.... P :?lHJ..OCI

:Lf;.~.:t::::·:.;!: r:.:.i.:L:t.;.i...J:!).:::\.:t~::~::.(;!Cf}.1g· I;:..:;..

- 6,993 ..80 + 3,171 ..93 + 3,240 ..00 + 2,076 ..36 + 240 ..00
:::: P :I.~:.iif ·.?:;?2..09

Plus Contingency - 20% of the total estimated cost
....j.5,722"09 x 1,112

:::::::::::::::::::::::::::::::::::;::::::::::::

Detailed

r~.Q::':'::.:t, Q:t :Lf;·;·.i.:.::.:!: ..:.i...n.n ..:J..

Moisture Content Determination
Eil·"<:I.d:i.n(.:.1
L .i q u :i. d L .i rn :i. t
P:l. <:l.~::.t.:i. c L:i. in:i.t.
CI·:F:

.... P 2l·l ..:?kl

C:()iB p<:l. C t.:i. on :"::'!?l :':~ •• ~.:.:,I?I



Addition~l Tests:

Field Density (B~se, Subb~se, Subgr~de)
- 181.50 x 3 = P 544.50

Moisture Content (Subb~se, Subgr~de)
- 24.20 x 2 = P 48.40

For seven (7) holes per kilometer - P 12,239.15

1 M~teri~ls Engineer
2 l~bor~tory Technici~n
:I. :0 I'·:i. Vi':':- J"

:::') (::j:i. d (.:.:,,:::.

::::p :":::I.7 • :::,(.:-) d ,:.•.y
~.:.~~:.:Il.~" !54 /"d ~.:.•.:-:/

-)B • l::-} (.;:' / d <:1)'
:.::')' '.:.:,• 1/'(J./ d ,:.•.}.,
1:1.:'::. :"::7./ d <:Iy:I. Core :Ori11er/M~chine Oper~tor -

For three (3) d~ys = 1057.31 x 3 d~ys = P 3,171.93

Pi·:·:-V·Dj.(·:·:-in....1""", ti':':-x no. o'f p':-:·:-I'·sonn.:-:,-l)::no. of d':I';-'S
- P 135.00/d~y x 8 x 3
.... P ;':::;,:>:H:-J • mEl

1.;.:;.::.:J .. \:~ .• :.i:..I;;~f.l."!.f;-.!:)..:t......I.~;.~:~.C!.:t.!¥~.J:./.P.!~·~.}::.;!..

F~i·:·:n t"".1of i':':-q u .i pinE-n t!. p<.:.:,j'" d <:"1yen" 'fr: ,:"1(:: t :i. 0 nth i':':' I'" E·:cd:
- R~te/d~y x no. of d~ys

(I P P r:o x , CO!:; t. '1'0 r: T h ,.,.i':':- (.:.:- (:::~;) (I EI).,!:;.

- no. of liters/d~y x price/liter x no. of d~ys
- 8 x P 1m.0m x 3
.... P :;";":l·li.:;}. (.;':11:::'

I!:.:.:!.:t.!Z':.;!: [:.::.:i:.:t..:!.. ..(!).!:::\.:L~:::.\;! \;;.L!::~~·.:.t.;;..
- 12,239.15 + 3,171.93 + 3,24m.mm + 2,m76.36 + 24m.mm

r' 1u.'::;.c::0 n t j. n CJ E·:-n c:y' .... :;':'~(oJ ::.;; of t. hf::' t.o t <:11 (.~,!::. t :i. ill ,:1 t.E- d CO!:; t
....20,967,,44 x j.»2
- P 25,:1.60.93 s~y P 26,mmm.mm

::::::::::::::;:::::::::::::::::::::::::::::::::

rv
','}'



IIa FOR SUBSURFACE EXPLORATION FOR DESIGN AND CONSTRUCTION OF
FOUNDATION OF BRIDGES

METHODS OF EXPLORATION:

cl raI J :i.nij
c;b t .;';'(J n (.:.:,d :~
t. i,:,:' ~::. t. i nq "
t.o iJbt.EI:i.n

most widely used method is by boring and/or
holes into the qround from which samples are

either, for visual inspection or laboratory
~:::;i,:,:''.,..'1,:·:' r: ,:1. 1 p ,...0 c;(.,:,d u r:~,:.'::. ,':"<. ,.,. i,:,:'u.~::.i':':'d to d,···:1. 11 t hi") ho I E' ~;; ,';1. n d
the soil samples"

F 0 r: 1 :i.(;1h t ~::.t I'"U c t u r E' ~::.~I t.~:.:.~::.t p :i.t ~::.of
whe""ein the various soils above water
examined and sampled may suffice.

sufficient size
table could be

In-situ tests may also be performed directly on the
·found,;\t:i.on ~::.o:j.l.~::;omi':':'cd: thi':':'mo~:;t common ,·;I/'"i·:·:'::

a. Vane Shear tests - to determine in-situ shear strenqth
cd: ·:::.cd:t'(0 mE·d:i.l..l.mcL·:I/·~::.I:;.::.·· pu~:;h:i.rH.:J,';1 ~::.m,·:dl!,"/:CH.\"'·bL:H:J(.:.:.d
vane attached to the end of a rod into the undisturbed
cli:"IY ,;'Ind iIH:·:·Eli::.UI'·:i.nqth(·:·!m,·:I.:>:::i.iIH.I.mt.OI'·qU.i·:·:·ni·:·:·Ci,-:·i::.i::.;;I"'·y-'1'0'"
I'''() t.,·-:I t. i on ..

b. Plate Bearing tests - to determine soil bearing capacity
by loading a steel plate, usually 30 inches in diameter,
at different increments to values in excess of the
desiqn load, and measurinq correspondinq settlements.

c. Pile Load tests - to determine pile bearinq capacity by
loadinq one or more piles and measurinq settlement under
load to values in excess of the desiqn load.

In major structures, the borings and in-situ tests may
bi':'!·::;.uppl'::·:·!TII::,:·nti·:·:·db/' (J~:':'olOIJ :i.C,,'I1 '::.t.ud:i.i·:·!':::.,:'Ind C.l,,:·!ophy~::.:i.c.aI
methods 0'[ exploration. such as electrical resistivity and
·:::.i·:·:·:i.i::.mic..

PLANNING OF EXPLORATION:
A plan or program of work is prepared prior to actual

perfo""mance of exploration. The proqram should include
di·:·:'pth,:·I.nd10c":ltion o'f bOI·":i.nq~I p",·oci·:·:·du.'·"i·:·:·i:;.to bE' U!:;.i'·!c!!l,:'\nel
establishment of methods of soil sampling and tests to be
doni,':' ..

The cos·t of exploration is estimated from the proqram
()'f t.J..1()I""k.1I

10



DEPTH OF EXPLORATION:
Bo~inqs shall be carried to a minimum depth of 20

metres below the river bed in ordinary soil and 3 metres in
!::n:·:·:'d ro C 1--:::::. "

SPACING AND NUMBER OF BORINGS:
(:'1 11"!:i.nimUII"!of ti ....JO (2) di;':'i;':'PbOI···inq~::.sh':•.ll b~:·! m':'.dr::·!

each abutment and an additional boring at each pier
in u 1t.:i.....~::.p ,:\n b,.,.i dCl E' .:::.•• r::- E·!n E' t. ". ':'.-1:.:i. 0 n t. i':~.:::.t~:;.:::.h,:\11 b~:.! m,:'\dE'

maximum interval of 1,,5 met~es and at every change of
~::.t ,.,..::'\t u In n

f'o r:
,:\t ,:\

~::.o:i.l

BORING EQUIPMENT AND SUPPLIES:
:I. " DI'"i 11 :1. rHJ 0 I..i. t.:r :1. t. " c;c.rnp I E-t '::':'\J,I i t.h d/""':i. 11i n .;:.1

pUlnp!. t,'"ipoc!,. dl"iIl I'·oel'::.!.c,:\'::.:i.n(:lp:i.pE'~::'!'
d~ill bits, tools and accessories ..

1'1'1,:\ ch:i. n':::" I,J,I,:\ '1:,.:'::" J'"

COl'" E' b ,:\ I'" J'" (.:.:. I·:::. !I

:? " ~::;t,:H',d,:\rd ~::.plit ....·:::.pc.e)I", '::.':\l1"!p.l.i':':'I" ,:\nd :1.lH+ ..·:I. b , drop h,:HIHlH;':'/""'
1,J..l:i. t.h (!I..i.:i.di·::"

4.. Hand auger with extensions ..

f::
\.1" Pl.::,,:::.t. :i. c: b,':\e.l'::'!' ~::.i·:·:·i:'llin q V,',:\ x:1 :i.di·:·:-nt.:i.·f:i.Ci:'\t :i.on t.<:\q~::.!.

cI·",:\>'on·:::." 2(·J·..·:i.nch c/'·o~::.~::.....·:::.I::·:-ct:i.onp,:'\pi'::'I'''"bOI'''ing
I'" i':':- po,,' t ''1' C) I" in'::...

m':\I·"J.-,::i.nq
:l.c1q ':i.nd

BORING CREW:
On.:-:·:- (:I.)
On i,:,:' (:I.)
Oni':':- ( I )
On(.:.:-(:I.)

Materials Enqineer
~::;r, 1"1(.::.c h ,:'1 n :1. c
Sr .. Core Driller
C()l'·(·::·D,·":i.llE·'"
Co I"i,:,:' D"":i. 11 (:',i elE'

BORING PROCEDURE:
1" Star·t elrillinq test hole using the high-speeel revolving

bit and circulating water to remove cuttings.. (The hand
,:1.1,\ <:':.1eI'" 11'1<:\ Y' b~:' u~::.E·:' d ,:d. t "H':':'~::.'1:.•:'11''' t too p~:.!nth i,:':' t. i;':'~::.tho :I. Eo

·rrom the ground surface elown to a practical elepth above
t h i':':- V·.I':\ t.E' /." ) ••

2" As drilling progresses, especially through soft clays
and sands below the water table, keep the test hole open
by :i.n·;::.(·:·!I·..ting or' d rIvin o p:i.P(·:·:·c,:\·:::.:i.ng'::.:i.nto thE' ho lo ,:\~::.
required to prevent caving ..

1:1.



3. Note any change in soil strata by examining the cuttings
carried by the drilling water as drilling operation goes

{J .• CJ b t ,:1 :i.n !.,. (.:.:-p '"i':·:- '::. (.,:, n t '::'.t :i. \l (.:.:- .:::.,:1 ITI pIE-~::. (d :i.::::.t.u r b I,:·:d ) ''1'I"0 m h ':'.n d
auger borings, cor'e barrel and split-spoon sampler
\, •.1 h(·:·:-n (·:·:-·v· I':':' r: ':i. c 1"1':'. n 9 (.:,-in':::.C) ill ,:1y (.:.:-r :i. ~::. not (·,:-d'·:'.nd./0 I" ':1 -1:.(·':VE-!" y
1 ..5 meters interval.. The samples obtained shall be
examined visually, roughly classified, identified and
placed in plastic bags for shipment to the laboratory ..

Measure the relative density or relative consistency
the soil strata at every 1 ..5 meter depth interval
means of the Standard Penetration Test as follows:

l'iV'...~

Clean out the bore hole
c :i. I" c \,1. 1 ,':'.t :i.n q d !." :i. :I.1 1.·..1 ':'. t(.:.:-l" ••

below test elevation ..

to test elevation with the
Casing shall not be driven

b. ,,'1 -1:.t ,:1 c;h thE-
d I"i11 rod , ':I.nd

~::.t. EI ndE'. I" d
10I'.H:·:-'" :i. t.·:::.pl:i. t.

t.o th(·:
spoon sampler to the
bottom of the hole ..

en Fir'st, drive the spoon 6 inches into the
the 140-lb.. hammer dropping freely 30
ensur'e that the cutting ~dge is seated
material.. Record the number of I::<lows to
·;::.pcH:m .•

·:::.o:i.l 1.,I:i.t.h
:i.nch~:·:-st.o
:i.n virqi.n

~;;.I':·:,"'. t. thE-

d .. T h (.:.:,n !' p r o c:(.:.:,i':·:' d d v' :1.'v' :i. n q t 1"1(.:.:. '::;. ,:1 in p 1(.:.:I'" ,:1.n ':'.d d :i. tic) n iiI 1 :I.2
inches or 60 to 70 blows of the hammer have been
,:1p p 1 .i (·:·:-cJ .• F:(.:.:,COl" d t h(·:·:' n u in b(·:·:-I'" 0''1' h ,:1 mm(·:·:- r b :I.OI··J~::. ''1'0 r:
every 6 inches penetration. The total number of
1'),':linmr:,r'I::<1 C)I·· •.I·:::. j'''(,:,:·qu:i.j"(·:·:-cJto d I,":i.·v·(·:·:· th(·:·:':::":,.mpl(':':'1'" :I.2 :i.nc:h~:·:!::.
:1.~::. t. 1"1 (.:.:. p(.:.:.n (.:.! t. I" ':i. t. :i. 0 n j'" (.:.:-~::. :I. ~::.t. ,:\n c ":':':' "'·1" C)f t. h (.:.:. '::; 0 :i. 1..

.r'REef-JUrI {}!V;; If the sampler does not penetrate at all
':'.'f t.(.:.:-j'" :I.f:J b 1 ow '::;." '::;.t.o p t. h (.:.:.p (.:.:-n(.:.:.t. ,.",:1 t. :i. 0n t (.,:,!::. t.
to avoid damaqing the sampler.. Continue
core drilling be'fore making another
p (.:.:-n(.:.:-t I'" <:1 t. i C) n t (.:.:-~::.t ..

I'f the sampler is driven less than 18 inches
to '1:.,:d.!, t h(·:·:-,···1 .. ·· '-./ ':'.1u ,,:.:-';:;.1"1Ed.1 1::,,':·:-t h(·:·:·n u m I::<(.:.:-I" of 1::.:1.0\',1'::. ''1'0 v· t h(·:·:-
last 12 inches o'f penetration.. I'f less than 12 inches
:I.':;:.P(·:·:-n(·:·:·'1:.!·",:,.t(,:,:,c!"!::.t':lt.(·::·-1:.1"1(.,: nl..l.,T,I::«·:·:·I·"0''1' h':lmm~:':I"blol ..'.I~::. ,,-..nclthE'
m(·:~,:\·:::.I..I.r·(·:·:·dd(·:.'pt. h of P(·:·:·ne'1.'.1''',,',. t :1.on .. F;:,,:·:·f'I..I.!::.,:\l!::.h,::-..llb(.::'
considered to have been reached when the rate of ~dvance
of the sampler is less th~n one (:I.) inch 'for 50 blows ..
p(.:.:'''i''I..I.~::·':I1 mEI/ :i. n di CE'.tE- ':'.hi Cl.h I /. com pElc t(·:·:-d':::·0 .i L, ,"'. bou 1 d E-I'"
C) f'" I'"C) C 1·-:. I<



9. Raise samples to the surface and detach from the
drill rod. Remove the soil from the sampler,
examine, classify roughly and place in a plastic bag
p""()P(':':'I"Iy:i.d(,:,:·nti·f:i.(·:·:'d'·:'.ndt<:IC)(](·:·:·d'fo," ·:::.h:i.pITiE·ntto t.h(,·:·
]. .;':'i. b () f'" .:":'1. t. () to" Y' "

{:':,u lJ..1 h(·:·:,n(,:,:"../(.:.:,I'" J -:.:.£.:~/(.:.:, j ••• ~::. ()'f eCI ~"Jf':":::'i 1./(.:.:, !' 'f :i, n (.:.:'....(~ j'" .:':'\ :j, n (,:,:,(1 s.oi 1,:::. .i:'\ ''''(.:.:,

(':'::"', (::C)I .. I.I"i "1:.(-:':' j'"(·:·:'<:f (:1:..1.J'O' :i. 1"1 i~:J t. "'i(':':' be) j"':i. r', i~:J (:) P(·:·!~....;':"1.t. :i. c)n !l (:) b t..;':"I.:i. n
Lt. n d i·:::.tu 1'"' bE'd ,,:.(:"1m p I (.:.:.~::.of t h (.:.:.rn ,':1t (.:.:.I'" i ,:'1J <:1t. (.:.:.'.....(.:.:.1" .;.... c h <:\n CI ~:.:. :i.n
soil strata and at interval of not more than 1.5 meter
if the soiI deposit is thick. The procedure for
obtaining undisturbed sample is as follows:

C 1 (.:.:.<:'.n CI u t t. h (.:.:.hc)1 (.:.:.t.0 ~::.'::'.inp :I. i n q (.:.:.I (.:.:.'\".::'.t :i.on 1.••..1:i. t h
c :i. I'"cu.1 <:'.t. :i. n C.l d !":i.11 11..1 <:'.t. (.,:,I" •• C <:1.::::.in (J p :i. p (.:.:..:::.~::.h <:•.11 not
driven below sampIinq elevation.

t.h~:·:·
be

b. Remove core barrel and attached the thin-wall tube
sampler (SheIby Tube) to the drill rod, and lower it
to the bottom of the hoIe.

t.h(·:·:· tl..l.I:H::' sampler into the undisturbed soil
continuously without impact or

no case shall the tube sampler be
than the length provided for the soil

(.:.1 f'" .:':'i. d U. -:':'1. 11 )/ .:':'f. n d
t. [".j .i ~::.t :i. nq .. T n
p 1..1.: :::. h (.:.:.d .'/'u. 1" t. h (.:.,."
·:::.<:\mpl.:::·!'·..

When pushing will not penetrate the tube
sampler sufficiently for recove!"y, a heavy weight
m<:'1/ b(·:·!u·:::.(·:·:·c!to d ,'·:i (.::. tub(·:·:·~::.':'Iinpl(':':"'''..TI·';(·:·:·'.A)~:·!iqht,
height and number of blows shall be recorded.

d" Before withdrawing the tube sampler, twist the
at least two revolutions to shear the sample off
t.h{·,,·bottom ..

rod
<:·•. t.

e. Raise the rod out of the hole to the ground surface
and detach the tube sampler 'from the rod.

f.. Remove the disturbed material at both ends of the
t.l..I. b(·:··:·:'.ncI :!.I'I'Iil'i(·:·:·d:i..,:".t.o:·::·ly' ·::;(·:·:·<:\1I:)()t. h I::,:'ne!~:;V,I :i. t.h ·:::.u·ff:i. c:i.(.:.:.1"; t
t. h :i. c:1<.1"1 E''::.~::.()'f I'·) <:,x I::;E"f()I" (.". ~::.hip p :i.n q tot h £.:. I,:'!. b n I'" <:1to,"y •

g.. Care should be taken to prevent the tube samples
'fv'om d!'''oppinq ~::.h<:\!'·pl}'·.. Th(·:·:·~::.<:Impl{·:·:·~::.~::.houle! hp
(.".n c;.::1.. :::. (.:.: din c:1..1•• :::. h :1. o n :1. n (I m <:'.t.(.:.:.1" :i..::".1 e!U I'" :i. n (.'.I t./."<:1.n ~::.p ()r: t...

.)' •• ["'.! h{.:.:.n (.:.:.\...(.:.:,I'" h i:1 , ...d 0''1' i'" 0 c:k. ~::.t. r: <:'. t. <:1. :i. .:::. (.:.:.nc:o un t f·! ,...(.:.:.d, 0 bt ,:'1 inc: 0 ,...E'

samples by core drilling, and record the percentage of
recovery.. The percentaqe of recovery is equivalent to
the length of core sample recovered divided by te
,c'Id 'v'·::·lnC:f·:' :i.n d (.:.:.p t h ()'f t h(·:·:·d 1" :i.11 "'c)d elu"':i.nq t. hr:· t.<:1k.:i.n Cl D'f



8. Keep records of ground water table for each test hole.
For the location of the water table~ the depth from the
ground surface in sands may be measured 30 minutes after
p u.IIi 1'1q u P t h (.:.! c <:\ ,,,. t. 1'1 Cl P :i. p(.:.:.~::.• F 0 r: I.:·:"~".~". pi" f:·! v :i. 0 1..1. ~". ~". 0 t. J ~".!'
the depth shall be measured 24 hours after the removal
o'f the casing pipes.

PRESENTATION OF EXPLORATION DATA:
The data obtained from the surface from the subsurface

exploration work shall be reported by the Materials Engineer
in the Subsurface Exploration Field Record~ see attached
f C) "",'1'1 •• I 1'1 ,·i'.d d :i. t. :i. c.1'1 ~I ,'il~".f,-:.f:·:· t.C h of t. h f?! b 0 r :i. 1'1 C.I I ,·i'. }' C'I..I.t. :i. 1'1 p 1,·i'.n
·v·:i.<-;:·Ii,l:i.nd:i.c<'ilt:i.nqt.h,,:·:·numbo r: <'ilndloc<ilt.:i.ono'f <-;:·"·'.chholo , ,·il~".
referred to the stationing in the plans, shall be
,·i'. c c C) tnpIt .::".h (.:.:.cl •

(".:".unu~".u,·illcond:i.t.:i.on~:;not.,:·:'d!1~".I..I.ch,'il~:;!,lo'".~".0''1' dl'·:i.11:i.ncl
water, upward boiling of bottom of boring, obstructions and
difficulties encountered~ shall be reported.

QUANTITY OF SIZE OF BORING/DRILLING SAMPLES:
The weiqtlt o'f disturbed samples from hand-auger, core

barrel or split-spoon Dr drilling shall be at least one (1)
kg. Undisturbed samples from Shelby tube Dr other shall hp
at least eighteen (18) inches long.

LABORATORY TESTING:
J ... {':\ b() I'" <";'1.t. (:1 i'" ).,

q (.:.::n (.:.:,J"" .;':'1, I c: :I. .;·:i. ":::. ~::. (.:.:, ':::. ::

soils may be grouped

1" Classification and soil bearing capacity tests, which
may be run on either disturbed or undisturbed samples.

Quantitative tests,
compressibility, which

''1'01'' ~".h(·:·:',·ill'·
m1..1. ~". t. 1:)(.:.:. m ,·i'. c! (.,:,

,,,.t I'" (':':'1'1Cl t. h ,,'11'1 d
ori und :i. ~:; t.l..I. 1'"b,:::·d

The most commonly used test in the two groups are;

1. Classification Tests
,·i·. • 1"'1(·:·:· c h ,"11'1 :i.C <i'. 1 ·ii'.n,'il1 'y' ~".:i.,,,.....to d (.:.:.t I':':"'" m :i. 1'1 I::! p.:,.•.,."t :i. c:1 f:·:· ~::. :i. Z E'

d i~".t ,.":i. bu.t. :i. on ..

b. Atterberq Limits - to determine plasticity of
co h \':.:.''''.:i. 'v' (.:.:. ,,,.C) :i. :I.~::...

:I. l.~



I:.··:...· "

2. Quantitative Tests
1:.0

COST OF BORING:
b()"-J.no (.:.:, ::< n .I. U "''.::\t. :i. (H'i ''I' c; "'.

".\.:". :i. t d(':.'n(·:·:'!"Id~"

C)'f m ':'.t C" ," :i. ,,'11i;;
.;:,..:,1.m p .!. :i. !"i q :'I.n d

t. (.:.:,.:::.t. t n (] "

i"!C)I"·m':'I} c:co n d.1. t:i. C;!"l!:'- " .i. t
test hco].e for 2,"1 P p,' C) ): :i. in ,"'.t. (.:.! 1 ./ F'

.::\bu u t :.':'::i.J fl'i (.:.:.T. (.:.:,!." .:;:.

lAI ,:'1 Cj (.:.:•. ;:; '; t. "'.·,,1 •w '(·:·:·11 :1.n CI

d (.:.:.D t h " r h:1. .::: :I. i:;· :1.n c.l l..!.:,,; :I. '.....'(.:' D''!''

(.:.:,:>:: P(·:·:'n',,,.(,:,.;::.,, sh:l. Pi'j'j(':':'!"; t. D'f (·:·:'nu:i. piIl(')'!"; t."

Breakdown of the Total Cost Per Test Hole (30 m. depth)
Mobiljz2tion - p 3.000.00

- 30 m. x 500.00 0 3.000.00 ·0 3.000.80

Note:

:i. '.:.:,
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r I .. '-,,'. -. 0UB8URFAOE EXI~LOr?Al'ION r-:IELD ReCORD
( SPLIT SPDON AND UN DISTURBED ..sAMPL-II-JG)----

PROJECT (tl~""f.!.) ( I'm, srATJON A~DROUTe) ~INCE. -
BORING NO. AND LOCAIION
SURF,ACE ELE:VATIOH WATER -TABLf::AFTr::R 24 WJUR"S ~..-

liME AND PATE GTAR'T~D' - --_ .. -" . ;"IME AND DATE COM PL-CiE P .- ... - .. -
r ;I~ PENETRATIC\-J:s + PEPr~ 'VISUAL \ DENTI FICATfON OF ~
\.)

~
-c

l?E6151ANCE.xQ1b- FROM o BOIL AND REMARkS 1U. if) >-...'- a- lU 6URf,6£r: ~ NO. Or B\..DNS

~~

. z 1..J
~

..J

2a '" INDICATE COLOR AND TE'J<TURE OF 2m/3m
~ ~

Mfn~RS 2: 50IL AND 0B6E~VATIONOF DRllLlNG5 16+ -(Ji" G' G" ~}-

"I II~ lo2.41Dt1 152.4-111 m2:41ml~ l§lr.- I--

" ~

S -L
I- -L

-I i-lk
c:::( iJil -1L::x::.
() o~ > ...£

.,., ~ -L() . ~
~ IL-l

0
~10 fJI~i z us,

?o ~:~ ~ ui,.s,
.~

~f2
~~

--!!..
0 ~ -:;:::z

~lU
-hi

~~

..JL
--J

~ . -~
-

~
:::!.

~@ I1l.

~~
rs -

" z Uv" ..{

~ .2t
' .

0 --=-.s:
NOTE: : + FOR IJND/5TLJRBED .6AMPLE5 PLACE (u) ARF·R-rHE 9J4PLE tiD. AS I (U)

CALYX ~ILL NO :

Sl? CORE DRILLf.R: _

SR. M~CHANlC:
DATe. 0UBMIrreD : _

.. ..-."
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0UE35UF?FAOE EX/;:'LOf?Al"ION r::p--LD RECORD
(SF .~ SPOON AND UN OISrURI3EL .sAMPL.I~G ).-

PI?OJECT - (til-ME) ( II.m, .sTATION A1-lD ROUTe) ~INCE.. -BORIf-1G NO. AND LOCA110N

SURFACE ELEVATIOt-l WATE:R -TABl:-e-At=Te:R, 24- ",OUR"S - _.. .~

TIME AND PAlE GTARli::D-- .._.. _.
-TIME" AND DATE COMPLE:TEP ---_ .. ~- -

'-, >-- ilH
PENETRATIOJ:s + ,~

\DENTIPICATtON &pePftl -c VISUAL OFu
~

:::r: 1?E61S1ANCE. -tN~- FROM o .sOIL AND REMAR'I<S tu> .......v <.f)
~

NO. Or Bl.ONS

~~

.v. Q- lU SURf,6lJ' :z: .1 1':::1
~ n. In 2 INDICATE COLOR AND TEXTURE. OF let 3m~ L Mr"Tf:RS }:

50IL AND OB5E~VATIONOF DRILLING5 2rd a-0«
w" G" Gil~

If} }- q-.;
I II!~ lo2.4h1t1 1~2.+~1'52:4mm- ~m' -

9 -.!-
:::J 2@ -

I-
,---.:L

-I -Li'!:
«

~uJ
~:r.

'.) Q",o > ~,~, ~ -L0 ,)Q tk:
~ -!L----l

0
~

i
so []O ,
Z .'" :z ,--L9-
(0 :..: «

II< rJ) -
~

-t!::::
~f2

~~

-/4---'--
0 I~

-::z:
~ill - -hi

~~

-JL
---..I

IE?>

~ - -
-Ilf)

I'---
--I JL@ fi2rzJ~ "l3" z Uv" 4
~ ----'-- .0 ~

I~
.-

NOTE::: + FOT? IJHDI5TURBED .sAMPLES PL,ACf. (U) Af-'E.R1'HE SAMPLE rIo. AS I (U)

CALYX ~ILL NO:

Sf? CORE DRILLE-R: _

SR. M~CHANlC:
SUBM:TTr;::-!/ B-f:

DATE'_ e,UBMITTl::[) : _
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