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114 Cost Estimation ‘
11.4.1 Cost Estimation Back-fill Type (Ram Intra) Case 1 -

. 1) Civil Work

Site Area

Disposal Area

Capacity _ . : 3.00(},000.m3
Waste quantity volume 2,300,000 m®
Covering material volume 700,000 n*

Civil Work Cost 304,500, 000 B

(purchase of backfill material 110,138, 600B)

- 2) Water Treatment Facility

Capacity , 200 m®/d

Initial Cost 52,000,000 B

356,500,000 B

3) Total Initial Cost
(195 B/t)

(purchase of backfill material 60B/t)

3144

1,825,000 t

910,000 t



Table 11.4-1 O/M Cost

1994 | 1995 | 1996 | 1997 | 1998 | 1999

Management 13 9 7 6 6 15
Operation - (96) (92) (39) (88) {88) {100}

Land f£ill 22 22 22 22 22 22

g Covering material [ 39 39 39 39 39 39
Labour fee 15 1 8 7 1 19

Water treatment| 20. Zﬁ.' 20 20 20 20
Maintenance -3 3 3 3 3 3

Total 112 104 99 97 97 | 118

Land Acquisition Cost

Offer Price

95,200,000 B

{1,120¢,000B/rai)
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Wy

- Water Treatment

82 (B/n®) X 200 (n®/d) X.365 (day) X 6 (vears)

1,825,000

3-147
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'11.42 Cost Estimation Back-fill Type (Ram Intra) Case 2

1) Civil Work

Site Area

Disposal Area

Capacity . - 3,250,000 m®

Waste quantity volume 2,500,000 m® 2,000,000 %
Covering material volume 750,000 m® 975,000 t
Civil Work Cost 167,500, 000 B

(purchase of backfill material 85,540, 000B)

2) Water Treatment Facility

Capacity ~ . 300 m?/d
Initial Cost 60,000,000 B
3) Total Initial Cost 227,500,000 B
{114 B/t)

(purchase of backfill material 43B/t)



Table 11.4-5 O/M Cost

1994 1995 | 1996 | 1997 | 1998 | 1999

Managément 13 g 7 ) 6 15
Operation (81 1 (79) (76) | (73) (73) .| (85)
Land fill 22 22 22 22 227 | a2
Covering material [ 39 39 39 39 38 39
Labour Fee 15 11 8 7 7. 19
Watef treatment 5 | b 5 5. .5 5
Maintenance 2 2 2 2. 2 2
Total 96 90 85 81 81 102

Land Adquisitiﬂn'CDSt

Offer Price

95,200,060 B {1,120;0008/rai)
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YEE

 Water Treatment

20 {B/m®) X 200 (m®/d) X 365 (day) X 6 (years)

= =K
S 1,825,000 4.8 =5(B/t)
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11 5 Cost Fstamatlon Fill-up Type .
10.5.1 Cost Esnmatmn Fill- -up Type (East Part of Bangkok) (‘ase 1

1) Civil Work

Site Area o 2,720,000 n* (1;?00?a1) .
Disposal Area 2,400, 000 n

(800, 000x35beps)
Capacity 18.:3[}0;006 .

(6,100, 000x3Steps)

.Note:IStep .
Waste quantity 4,760,000 nt 5,650,000 ¢
Covering material 1,@00,b60 we 1,800,000 t
Civil Work Cost 1,050,b00,huu B
Note:1Step D .350,000;000 B

2). Water Treatment Facility

Capacity _ ' 1,000 n®/d

Initial Cost 120, 000, 000 B

3) Optional Facilities

Control Office 6,000,000 B
Weigh Bridge _ 2,000,000 B
8,000,000 B
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Table 11.5-1 “Total Initial cost

o ( x1,000)
1st Step | 2nd Step 3rd Step
Civil work| 350,000 [-350,000 | 350,000
Water 120,000 0 0
Treatment o
Facility .
Optional | 8,000 - 0 0
Facility :
Total 550,000 |[-350,000 [ 350,000
Table 11.5-2 O/M Cost (ist Step)
| 1997 1998 | 1999 | 2000
Manégement 4 4 4 4
Operation _ (70) { (70) | (70) | (71)
Land fill. 22| 22 22 23
Labour Fee | 7 7 7 7
“Water treatment | 41 41| 41 41
Maintenance 2 2 -2 2
Total 76 76F 76| 77
4) Land Acquisition Cost
_ Offer Price — —
(5605000B/rai) 1st Step | 392,000
B 2nd Step | 280,000
3rd Step | 280,000
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5) Landfilling Cost

+16t Bull dozer : _
Rental charge 33,000 (¥/day)
Fuel Cost 18 (& /hr) x50 (¥/8) X7.0hour
= 6,300 (¥/day)

39,300 (¥/day) I
39,300(¥/qay) +6(¥/B) = 6,550 (B/day) -

- Labour 400(B/day) - - - -+ 12,000(B/m)
Subtotal - 5,9.50 (B/d;ay).
-Capability of landfilling - 45 (t/h) X Thour=315(t/d)
-Landfill cost 6,950 +315=22.06 =22(B/t) -§§

Table 11.5-3 Landfill Cost

Year | Heavy Equipment (B/t) | Labor fee (B/t) Total (B/t)
1990 20.8 1.3 1221 : 22
1991 y o131 ez |oe2
1992 y 1.35 22.15 | 22
1993 P - .39 |22.19 | 22
1994 . L1438 22,23 | 22
1995 | 1.47  |2z2.27 | 22
1996 y - 1.52 22.32 | 22
19971 7 1.56 22._36 22
1998 » _ 1.61 22,41 22
1999 " -1.85 [ 22.46 | 22
2000 » _ 1.71 . | 22.51 23
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'6) Leachate Water Treatment Cost

Japanese Yen Thai Baht

(1) Management Cost +«+ -« » e Ve 415 (¥/m3) 70 (B/m?)

@) Electric Cost 137(¢/m®) - - 23(8/m°)
(b) Chem_i'c:al“injeqtioln materials cost

(i) biological treatment _ 60 (s;/mﬂ) 10 (B/m®}

(iiy coagulant: | 48 (¥/n®) 8 (B/m®)

(iif) ﬁ_llra_ti_on-__._ g o : _15:3 (¥/m®) - 26 (B/m®)

(iv) - disinjection ; 9 (¥/m?) 2 (B/m?)

(v) - sludge treatment. B 3(%/m®) - 1(B/m*®)

(2)'Mainfenance Cost vvveiiiii ... 7:3 (X/m®) ~ 12(B/m®)

(2) Expendables ) 12(8/n%)

TOTAL ’ . 485 (¥/m*) - 82 (B/m*)

82 (B/m“) X 1,000 (mai'/d) X 365 (day) X 5 (vears)

. =418
3,650,000(t) . &
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7) Leachate Water Treatment Cost

Japanese Yen Thai Baht

g:; 1) -Management [0 L) S 415 (¥/m®) 70 (B/m?)
(a) Electric Cost 137 (¥/m°) 23 (B/m°)

(b) Chemical injection materials cost
(i) biological treatment 60 (¥/m®) 10 (B/m*)
(ii) .coagulant 48 (¥/m*) 8 (B/m*)
- (i) fileration 153 (¥/m*) 26 (B/m®)
(iv) disinjecti_on 9(¥/m) 2 (B/m®)
(v) sludge treatment 8(¥/m?) 1{B/m?)

;
(2) Maintenance COSt  + - overraner e 70 (¥/m®) 12 (B/m*)
(a) 'Egpendabaes 70 (¥/m*) 12 (B/m®)
E 485 (¥/m?)

TOTAL
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11.5.2 Cost Estimation Fill-up Type (East Part of Bangkok) Case 2

1) Civil Wor_k

Site Area 2,720,000 m? '(1,70drai) o ' 3
Disposal Arca 2,400,000 ﬁa
(800, 000x3Steps)
Caﬁacity 18,300,000'm3
- (6,100, 000x35 teps)

Note;1Step

‘Waste quantity 4,700,000 m® 3,650,000 .

Covering material 1,400,000 m® 1,800,000 ¢
Civil Work cosi 724,000,000 B - )
Note:1Step 242,000, 000B L

2) Water Treatment Facility

Capacity 1,500 m3®/d
Initial Cost : 260,000, 000 B
3) Optional Facilities - - 3
Control Gffice 6,000,000 B
Weigh Bridge , 2,000,000 B
8,000,000 B
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Table 11.5-7 Total Initial Cost
( x1,000)
1st Step 'and Step | 3rd Step

Civil work | 242,000 | 242,000 | 242,000

Water .1 260,000 | - 0 0
Treatment

Facility _

Optional 8,000 0 0
Facility o

Total 510,000 | 242,000 | 242,000

“Table 11.5-8 O/M Cost (1st Step)

i997 1998 7 1999 Zﬁﬂﬂ

Management . 41 4 4 4
Operation = (39) | (39) | (39) { (40)
Land fill ' 22 22 22 23
Labour Fee - : T 7 7 7

:Water treatment 10 1@ 19 10

Maintenanbe _ . 2 2 2 2

Total 46 46 46 47

4) Land Acquisition Cost

. ( x1,000)
O0ffer Price —
(560,000B/rai) lst Step | 392,000

2nd Step | 280,000

3rd Step | 280,000
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Water Treatment Cost
Electric Cost .  20B/n?

20(B/m?) X 1, 0.0{) (t/d)ux 365 (da’y).x 5 (years)

3,650,0004{t)
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11.6 Subsurface Investigation

SUBSURFACE INVESTIGATION
"THE STUDY ON BANGKOK SOLID
WASTE MANAGEMENT
AT
RAM INTRA AND ON NUT
BANGKOK
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STS Job No. 2870

October 22, 1990

1. INTRODUCTION

The - subsurface . investigétion for 'THE STUDY ON BANGKOK SOLID
WASTE MANAGEMENT located at Lam Intra Final Disposal Site and On Nut
Incinerator Facility Area has been completed.  Total of six borings were
- pérforrﬂed at above -¢ites.  Four borings, namely BH-IL, 2L, 3L, and 4L, were
conducted at Lam Intra Site whereas the rémained boreholeé, BH-IN" and BH-2N
for On Nut Site. The depth of boring is 20 m except Bi-4L, BH-IN & 2N, down

to 40 m. The location of boreholes is shown in Figure 1& 2.

At Lam Intra Site, the borings were carried out on the comner of the

pit which- was excavated about 25 m deep but for On Nut site, they were drilled

on the garbage.

© The purpose of this report:is to summarize the field and laboratory

testing data.
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2. SUBSURFACE INVESTIGATION PROCEDURE

The Boreh;):les wer_é executed by skid mounted drikling_ rig.  The driliin'g
was commenced by means of augering Withii':l. 2 m and a.f.terTWa.rds cor'l.tinu.e'd by
means of wash boring method' till the end. of boring. The 'upper part of borehole
was stabilized. by steel caéin;g', while the lower part was stéb.ilizedrby. bentonite

slurry.

The disturbed samples were collected at 1.5 m intervals by using '
standard split spoon sampler during the performance of the standard penetraiion

tests carried out according to ASTM D-1586-84.

The ‘six undisturbed samples were also taken in soft to medium élay
layer by using pushed thin wall tube having diameter of 3 in. with 1 m length at

the depth of 1 m and 4 m for BH-1L and BH-3L but at 4 m and 9 m for BH-2L.

_In a standard penetrétion test, a2 in. O.D. spiit barrel sampler was
driven into the =5011: stratum with a 140 lbs safety type hammer .falli‘ng.th:rough a
distance of 30 inches successively until a total of 18 in. has been aéhiev’ed. The
number of blows in the la.s't 12 in. penetration will be taken as the s.tandard

penetration resistance SPT N VALUE.
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" Field penﬁeability :te'sts were done at the depth of 20 m in sand layer

in borehole no. BH-1L & 3L. The type of test is variable head method.

In addition, pocket pehetr(')lﬁeter was also used to find undrained shear

st'ren'gth on all cohesive soil samples.

’I‘hé elevation of boreholes referred to B.M. Ele * 50.00 m for Lam

Intra Site and + 10.00 m for On Nut Site is shown'.as follow,

BOREHOLE NO. ~° Elevation, m
B'H—IL - | + 45.2
: BH—IZL + 45.8
BH-3L + 44.1
BH-L - v 43.9
BH-1N + 10.2
BH-2N + 10.5

3. LABORATORY TESTING PROGRAMME

The laboratory pfogramme for undisturbed samples includes the

following.

1) 5cil Description {Visual description and Unifined Soil

Claésification)
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2).Sp

3)
4)
5)
6)
7)
8)

9)

Thé

ecific Gravi'ty‘ |

Grain Size analysls including sieve and hydrometer test.
Natural moisture content

Unit Weight

Atterberg limit

UnConfinéd compression’ test

Unconsohdated undramed trxaxml compression test'

One—dlmensmnal consolidation test

testing. procedures were done in - accordance - with ASTM

specification. The test results were presented in the Appendix of this i"_ep'ort..
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10.

APPENDIX

List of Terms Used

Unified Soil Classification

Characteristics Pertinent to Embankments & Foundations

ASTM Specification

-D 1587 -.83

D 1586 - 84

- Summary of Test Results

Log of -édl-'ing.

Qradatién' Curve

Field Penneaibilii:y: Test_ .ResL.ll'ts
Unc.onséli.déied. Uﬁdrainéd 'f‘riaxial Test Results

Consolidation Tests R'esulté '
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LIST OF TERMS USED

DRILLING 8 SAMPLING SYMBOLS

SS . .Spin—s_poon——l3/e 1 0., 2" o. D., except where noted
ST : Shelby Tube =2" 0,D., except where noted

PA : Power Auger Sample
DB : Diamond Bit ~NX: BX: AX:
CB : Carbology Bit-NX:BX: AX:
0S : Osterberg Sompler—3"Shelby Tube’
HS : Housel Sompler
WS . Wash Sample

FT : Fish

Tail

RB : Rock Bit
WO : Wash Out

Stondord "N" Penetration: Blows per foot of o 140 pound hammer foliing’ 30 inches
‘ on o 2 inch OO split spoon, except where noted.

WATER LEVEL MEASUREMENT SYMBOLS

WL : Water Level
WC): Wet Cove In

DCi : Dry

Cove In

WS : While Sampling

WD : While Drilling |
BCR: Before Cosing Removal
ACR: After Caosing Removol
AB : After Boring

Water levels indicated on” the boring logs are the levels measured in the bori'ng at the times
In pervious soils, the indicoted etevations are considered reliable ground woter

indicated.

levels, In impervious soils, the gccurate determination of ground woter elevations is not

possible in even several days observonon and odditiona! evidence on ground waler eleva-
tions rmust be sought :

COHESIONLESS SOILS

"Trace" I % 1o
"Trace lo some " 10 % o
"Some" 20 °% to
" And " 35 % to
Very Laose N=0-4
Loose N=4-1i0
Medium N=210-30
Dense N =30-50
Very Dense N = gver 5Q

1Q. %
20 %%
35 %%
S50 %
_blows
blows

blows -

blows
blows

LIST OF

TERMS USED

CLASSIFICATION

COHESIVE SOILS

it clay content is sufticient so that ¢lay do%ni_noies
soi} properties, then clay becomes the principle
noun with the other’ major scil t_:on'slifuem
moditier; e, silty clay. Other minor soil con--
stituents’ moy be qgdded cccordunq to classifica-

- tion breokdown for cohesionless soils,i. e,
clay, troce to some song, frace grovel.

Very Soft ' ; 0.00 — 0.25  Tsi.
Soft r Q25 - 0,50 Tsf,
Medium v 050 - 1,00 Tsf,
Stift :L00 .- 2.00  Tsio
Very Stift @ 2.00 - 4,00 Tsf,
Hard T oever 400 Tst.

silty
Q.- 2 blows
2 - 4 blows
4.8 blows
8 ~ 16 blows .
16 — 32 blows
over 32

-gs

blows
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q Designation: D 1587 - 83

S'lahd.ard Practice for

THIN-WALLED TUBE SAMPLING OF SOILS‘

This standard I\uu'd uniler the liveld deaynation D 1131 the numb-n tmmediately lollu«nn‘ 1h¢ Messgnation mdu:::les the sear of
srnnil xopian or_ 1 he vase of e g, the vear ot 1ast resigion, A number in parenthet induates the vear al las reappraval,
A tuEnm :n-ilhm 1l inudicates an editonal change finde 1he 163 reviaan of rt:lpomvnl

Fhig prdcrce luu h'c-r appraned fove Hie b\ agercies o the D(yﬂnmt w Drrmlr ‘arf for fisning i ike DOD dex of .S'p«rfrmnmu

and Siunddrdt

. -Scope

L1 Ths pracucc cuvcrs a proccdurc lor usmg
3 thin-walled metal tube 10 recover relatively

undisturtied soil s:lrnplcs suitable for’ laboratory'

ies1s of struciural properties. Thin-wailed tubes
used in pision. plug. dr rolanv-ivpe samplers,
such as the Demson of- Picher. must comply
with the portions of this practice ivhich describe
the thin-walled ubes (5.3).
Morg | -~This practive does nat apply to ozrs used
aithin the above sSmplers.
1 Jq:u:ulic-.thle'Dnctm‘l'ne'nts
LN AST M Standards: L :
D 1438 Praciice for Deseriprion and ldenifi-
caugn of Soils (Visual-Manual Procedure Y
D 3330 Praciice for ng-Lincd Barrel Sami-
_pling of Sails”.
D4220 Praciices for Preserving and Trans-
“puning Soil Samples®
). Summary d(‘P.nc(ige'- :
tatned by pressing 2-thin-walled metal tbe into
the in-situ soil. remos ing the soil-tilled tub=. and
sialing the ends lb preveni the soil from being
disturbed of lasing mmsmrc

4. Sluml"c-.mce :md L'se

R Thli pracuce, of. Pracuct D JSSO is used
" hcn it 15 necessary 10 oblain a refativels undis-
usbed specimen sunable for laboratory tésis of
structural properties or other tests that might be
miluenced by soil disturbance,

i hppuaratus ) !
3 {)lu’l’l"‘lrg' 'E.-,r_rrumwnr——\ny dniling equip-

ment T nsed e grovides 2 ceasonably
Sean hole: "nat Joes g Jisturh the sl 1o be

3.0 A refatively_ vadisturbed sample: is ob-

samplc_:d: and that doe_s no_l hinder the pencira.
tion of the thin-walled sampler. Open borehole
diameler and the inside diameter of dnven vastng

or hoﬂow stem auges shail not.exceed 1.3 nmes
lhe qutside diamates of the thin-walled 1ube.

3.2 Sampler Insertion Equipment. shall be ad-
cuate 1@ provide a relatively rapid continuous
penetration force. For hard formations it may be
necessary, although: not recommiended, 10 drve
the thin-walled wbe sampler.’ :

5.3 Thin-iValled Tubes, should be manuiac-
fured as shown in Fig. 1. They should have an
outside diameter of 2 10 3 in. and be made of
metal having adequate strength foc tse in the soil
and lormation iotended. Tubes shall be clean
and [ree of -all surace mcgu!anucs tncludmg
projecting weld seams.

3.3, Length of Tubes—See Tablc | and 6.4

-3.3.2 Tolerances. shall- be within the limits
shown in Table 2. ]

-3.3.) Iaside Clearance Ratio, should b= 1 %
‘or- a5 specified b¥ the engineer or geologist for
the soit and formatiun o be sampled. Generally,
the inside clearance miio used should inciease
with the increase in plasticily of the soil being
sampled. See Fig. | or definition of inside clear-
ance ratio. ' t

5.3.d4 Corrasion  Protection—Corrosion,
whethes from galvanic or chemical reaction. ¢an
damage or destrov both the thin-walled fub<e and
the sample. Severty of damaee is a funcuun ol

! Thas practace 1§ under ihe junsdiction of ASTM Commnitee
D-18 on Zod and Revk and 1 the direc) sespoaninhiy of
Subcommitter D180 an Sameling 3 Related Ficld Ternny
e Sl Tavsinzaoas

Surtear ecbhwn spproved aug 17 1781 Publivhed Mmigher
1931 Onunally puohishad 1 D 1337 33T 21 previnny ab
noa D 181708

Y daangr ool or AT Y Stanvards Yot 04 03
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Ctime 3§ '\-cll as -nlencuon chcn the sample
amd the whe. Thin-walled lubcs should - have
soine fort of prolectiva cuunng Tibes which’
wil contain srmples for more than 12 b shail be
coated. The fvpe of coating 1o he uscd mav vary
depending upen the materal 1o be _sampled._
Coatings mav include a light coar of lubricating
ol lacauer, epoxv, Tellon, and others. Type of
waung must b specilied by the engineer or
geologist if stornge will exceed 72 h. Plating of
the tubes or allernate base metals may be speci-
fied by the enginesr or g*ologJSi

5.4 Sampfe'r Head, serves o couple the lhm-

walled lube 1o the insertion equipment and,
gelhcr wl!h the thin.wailed tube. comprises !hc
thin-walled tube samples. The sariipler head shall
contain 4 suitable check valve and a vcnlmg area
1o the ouiside equal to or greater than the' area
through the check valve, Attachment of the head
to- the lube- shall be ¢oncentric and coaxial 1o
assure uniform application of force to the tube
by lhe samipler insertion equipment.

6. Procedure -

6.1 Cic-m out.the borthole to samphng ele-
valion using whatever method is preferred that
will ensure the. material to be samgled is not

. disturbed. IT groundwater is encountéred. main- |

fain the'tiquid level in the barehole al or above
ground water level during the sampling opera-
lluu
Boltom rdischarge bns -are nat perm:llcd

Stde d!scharge bits may be usedh with caviiom
Jetting ‘through 2n open-tube sampler 1o clean
oul the borehole to sampling elevation is not
permitied. Remove loose malerial from the cen-
ter of a casing or hollow stem auger as carclully
3s possible 1o avoid disturbance of the ma(cna!
10 be samupled.

Note 1- Roll:r Bits are availahle i Jownwarg.
jetting and diffused.jz1 configurations, Downwsrd-jer.

ling configuration rock hits are not scceptable. DilTuse-
R configurations are gzncrally accepiable.

.} Place the s&r’nplc lube 3o thal s boliom

rests on the botlom of the hole, Advance the .

sampler without rotation-by-a continrous rela-
nvely rapid motion.

&4 Delermine the length of adwmc' by the
resistance. and conditinon of the formation, hnl
the lengith shall azver 2xezed § o 1O diamatars
of the tube in‘sands and 1 tg 15 diameters a7
the rube in clavs,

HaYZd

IoWeighi ~f tampls. abariory handbng ca-

: tmmnom-mnn prohrcms, and cummzrcnl
lvmabmw of luby wall generally lintit magimom prac.
fieat lcngﬂn o mnsc thown m Fable §.

4.5 When lllc formation i 15 tao hard for push
tvpe insertion, the tube may be driven or Practice
D 3530 may be used. Olher methods, as directed
by the engineer oc g-nlogm may be' used. if
driving miethods are wsed.' ihe’ dafa rcgardmz
weight and fall of the hammer.and . penetration

achieved must be shown in the report. Addition.
allv, that lube must be prornmentlv Inbcicd E
dnvcn s:lmp[c
- b6 In ng.case shall a Ienglh of advancc be
‘greater than the sarnple tube length minus an
allowance for the sampler head and a ‘miniminm
of ¥ in. for studge-end cuttings.

Nr)rs d—The tube may be rotated o shcar bottom
ofthe sampic :ﬂcr prts.slng |s cnmplete :

6 7 Wnthdraw:hc s:!mplcr I'rom the I'onnallon
as carefully as possible in” order lo. minimize .
dlsturbancc of the sample,

L Prepnr:tlon i'nr Smpmenl

T Upon rcmoval of Ike iubc. neasure lhe:
lengihi of sample in thc tube., Remove 1hc dis-
turbed rinteriad i the upper end of the tube aad -
measuse the length again. Scal the u;)pcf end of
the tube. Remave at least' | in, of miaterial fronn
the lower end of the tuhe, Use this material for
soil - deseription - in . accordance with' Practice
D 2483. Measure the overalt sample lerigih. Seal
the ‘losver end - of: ihe- tube. Alternatively, after -
measuremenl. the lube mav be sealed without
removal of soil from ihe ends of the lubc il 50
i:rectu by the ‘na.neJ or geologist, |

"31E S-wFizld extrusion and mckag,uml ol extded .
samples under. the specific dlrctuun of a g-n!cchmc-d
sRginect or geologist is permitied.

- MNOTE 5—Tulrs sealed dver the erids as apposed 10
ihoee .’a::!l?.d w1l expanding packtm shonld . conlain
end Daddm; in el voids in order to prevant dmmagc
or inavément of the sample w-lhm lhc lub- .

Prcpare and rmmedniclv nﬂ‘n Inbcls ot
appiv markings s necessarv to identiiv the sam-
ple. Assure that the mirkings or labels are ade.
quate 10 survive lransnomlmn and Slorng"'

S Reparl
21 The aporopriate informaiion is reruired
15 fnilours: -
A0 Mamie and loestinn of the nmiml
3.4 2 Rorng avmber and Precice nra:mn o
RIGTIIS :
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3.1.) Surface elevation or .reference 1o 3 da-
tom, -
"8.1.1 Date and time of boring-—siart and fin-
~ish, - S . :
3.1.5 Denth to top of sample and number of
sample. . . T
8.1.6 Description of sampler: size. tvpe of
melal, lype of coating,
8.1.7 Method of sampler insertion: push or
drive. : R :
8.1.8 Methad of drilling, size of hole, casing,
and drilling fuid used. -
3.1.9 Debth 10 groundwater Jevel: date and

TABLE | Suitable Thia\Walled Steel Sample Fabes?

Cruiside diameten
n, ] } b4
mm- 0% 112 127
WIH thick rexs: N L .
Buy : 15 [T T
in, 049 00ss AR
mm . .24 1.63 108
Tubz eryth: : B o
in. C ’ i I 16 u -
m 29t 091 143
Crearince natjo, % f [ ]

O 1587

time measured, ‘ .
8.1.10 Anv possible current or tidal efect on
‘Waterlevel, _ )
L.LI1 Soil description in accordance with
Practice D 2433,
3.1.12 Length of sampler advance, and
" 8.1.13 Recovery: length of sample obtained,

9. Precisinn and Bias

9.1 This practice does nol produce numerical
data: therefore, a precision and bias statement is
nol applicable.

TABLE 1 Dimemlomal Tottrtmces for Thim Walled Trbes

Nominal Tube Disrmrerers from Table 14 Tolerances, in,

Site Quuside

Dismeter ! ! - s
Cuuide dizmerer +3 001 Q010 L0015

. -0.000 ~0.000 =-0.000
Inside dismerer _H).0CO +0.000 0 60

- -0.007 «~Q 010 -2.01%
Wil thicknes 20007 2000 L0013
Ovslity ' Q015 0010 .00
Seraightmesy - Q.00 o00M0 n430/Mm

? Tha threg dizmseren recomreended in Table ¢ ary indicated

for perpores of niinds editation. wd gre ot intended to indicaie

that sampfing tutes of intermediste or hiryer diamesens are not
wccepistie. Lempihe of 1uba jhimm o Ulusirrtive. Proper
Temuthe 1o be determinel a8 mitnl 1o field conditigny,

3-195

Tlnterawdiate or laryer dismeters should ke proogrugnst,
Toterances thown are eisentislly myndard commercial many.
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i.-.—-— ——— --——-Lgnq‘lh g% Sprestiad in Mathad st ‘J‘

51 {—Goge o8 : e -]

il t Speaified ) . . !
T 1 ¥ [W 1 -t
X i ' - & . [
f— D S R - —l-n
A T i Mo ?

- 1R - T
M!rip f‘lagmn(e ‘Patin = 91-'29 : L } dig [rmral
0 ) T Meypnting Holay

Hote | —Minimum af tem moynnng hotes on apposite sides for 110 3 in. samoler.

NAre Y —Ahiniminm of fous mosniieg holes t;nced 2% 90" for amplers 3 in_ and farger,

Nnrg S Tyhe ngld auh hardened scres

NOrE 1 Taninch nuosfe d:.mertrmh: am yp.mrcd -nlh an m gape wall thicknesy to cnmplv wuh 1rc:| mtin ¢riteny .m:zul-rl
fot “undisiurbed Wmples * Uery sre advised that such woing iy dificult ln locate and can he axtremely zapeasive 1n mall
. _‘]ul!‘lill!"‘% Sivtega-qane rubes are unzn"v readilv available .
Mirie Equ"ulen!'

in/ i mm o
R A1
i : i2.?
e : ! 5.4
- - T 104
' 4 B ne
. . i . LCLE

FIG. © rhin-Walied Tube for Sempling

The tmirricgn Sucietv for l'rnmg and \fmrrrah Jol o mmmn ru;m:m-( the vaitdity of anv pareat righy dﬂﬂffd in connectzn
weth gnv ert monttoned in thes stondord, Users of they srandard are exerenly agviged that detrimimanion of the mham'nfanv 1ch
pratenr rigiu s, gad the ok n(lnfnngtmmr of rech n(lm_ are entiredy thetr awa eexpernahifiey .

Hnr tandard i wupipc to revitios of anv iime by rlw r”pqnnfy.'f ur.ﬁmralcewnmm" anJ mml be fﬂl(‘\’d evrry five veart and
of net restied pither seappeaved o wabdegani Four comments are’mivired either Jor sowgian of this wandard or for addinoeai
Standardy and ihould be addretied 1o 45TV Heddquareers, Your comunenty weil récerve caresul consrfecaina ar o nreenae of the
secponarile trchmical comriter. anich you may attend. If you feel that vour ¢ammienty have nef recrived o ﬂm’ Yearine (el vl
ke voer viens krem o ta the ASTW ('nrmmnff an Standordy IO.M Rece St Fhlfad.n’"-'ua Fa H’Il’”
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qmb Designation: D 1556 - 34

Standard Melhod !or

PENETRATION TEST AND SPLIT-BARREL SAMPLING OF

SOiLS'

This mnd.:u-d is rsued und-cr the fixed designanon O l586 ‘the pumber 1mmedta|ely fol]owm; the dmgnnm:m indicates the year ol‘
ongiaal adoption or, in the case of revision. the year of last revision. A numbet in paremheses indicates the year of last r:am'm:\rﬂ
A weersenpd epsilon () indicates an editorial change since the last revision or mpp-rov:d .

Fhis merhoed has bern .mpnrm’far use Ay ag(ma o; the Drpemmmr of Defense and for lisung in the DOD fndex of Spectficationt

und Standards.

- Scope .

I.I This mcthod descnbes the pmccdun-.. gen- -
ecally knowi as the Standard Penctration Test

(SPTY, for drmng 4 split-barvel sampler 1o obtain
a represemtative soil sample aod a weasire ol the
resistance of -the 501 to pcnetrauon ot‘ the sam-
pler, ‘

1.2 This standard may mva!ve hazardous ma-

tertals, operations. and equipment. This siandard

does not purport 1o address all of the safetv prob-

IemJ associated with its use. It is the responsibil-
ity of whoever uses this standard (o consult and

- estadlish appropriate safery and health practices
and determiné the applicability of regu!amrv fimi-
taiions prior 1o use, For a specific precnuuona.w
statement, see 5.4.1. -

1.3 The values stated n mch eannd unic ape -

to be regarded as the standard.

. Applicable Dbcﬁniehfs i
2.1 ASTM Standards:

2487 Test Method far Cla.smf'cztmn af Soils
for Engineering Purposes® -

2433 Practice for Description and Idcnuf'-
cation of Soils ( Visual-Manual Procedure)!

D 4220 Pracuces for Przsemng and Trans-
parting Soil Sampies™: :

A% Desmpnnns of Terms Specmc o T'ms Stand-
ard .

3 anw‘!—nihalponiun of the drivriwcighl as

sembly which the hammer strikes and throueh
which the hammcr nergy pmsscs intn lhe dnll
rods. :

32 ra.rhead—lhe °0Lanng drum’ or windlass
in the rope-cathead il svstem around ‘which the
operator wraos a mee ‘o Hiind drap the ham-

mer by suceessivelv tightening and looscning the
rope turns arpund the deam,

- 1.3 drill rods—rods used to transmit down-
ward florce and torque to the doill bit while dnil-
ing a borehole. |

3.4 drivewweight assembly—a device consist
ing of the hammer, hammer fall guide, the anvil,
and any hammer drop system,

35 hﬂmmer-w-\hal portion of the dnvc—wc:ghl
assembly consisting of the 140 2 2 (b {635 = |.
kg) impact weight which is succes.swcly lifted and
dropped o provide the energy that accomplishes
the sampling and penetration,

3.6 hammer drop systern—that portion of the

. drive:weight assembly by which the operator ac-

complishes the lifting and dropping of the ham-
mer to produce (he blow,

‘3.7 hammer foll guide—that part oflhe drive-
weight assembly used to guide the fall of the

hammer.

1.8 N-voie--the Blowgount representation of
the penetration rsesistance of the soil. The M-

-value, reporied in blows per [got, equals the sum

of the number of blows required to drive the

“sampler over the depth interval of 6 1o 8 in.

(150 to0 450 mm} {sce 7.3).
3.9 aN—ihe number of blows obtained. from .

" sach of the 4-in. {{50-min) intervals of sampler

penetration (see 7.3).
340 aumber of rope turns——the total contact

‘angle beyween the rope and the cathead at the

P Thiy seerhiod 15 undet the jurisdiction of ASTM Commuies
D-18 on Smlb ind Rock and s the direat respensibiliy of

Subcomminiee DA Q2 oh Sampling and Rzlalcd Field Testrng

for Sail fnvestizauans,

Curvent edition anproved Sept 11 1984, -Pablished Novem.
Rer 1944 Oqunaily published ag £ 1586 - 38 T.-Lasg previous
cuition D 1386 - AT 9T

I tenaad Boes vt (ST Segndfaceds, Unl 04 08
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ﬁm D 1586

hegnning of the opcrator 5 rope s!ackemng lO
drop the hammer, divided by 360° (see Fig. ).
111 sampling rods—rcods thal connect the
drive-weight assembly 10 the sampler. Dol rods
are often used for this purpose.
3.12 §PT—abbreviation for Standard Pene-

wrauod Test, a term by which cngmc:rs com-’

moaly refer to this cucthod

4. Slgnlf'm,nce :md Use

4.1 This method provides a . soil sarnplc for
idéntification purposes dnd for laboratory tests
appropriate for soil obtained from a sarupler that
may procuce large shear strain dlslurbance in lhe
sample.

4.2 This method is used cx(cnswc!y in a great
variety of geotechnical exploration projects,
Many local correlations and widely published

correlations which relate:SPT blowcount, or M-

value, and the engineering behavier of earth-
works and foundations are avaifable.

5. Apparatus

5.1 Drilling Eqmpmem—Auy dn!lmg equip-
ment that provides 2t the time of sampling a-
“suitably clean open hole before insertion of the

sampler and ensures that the penetration tcst is
performed on uadisturbed soil shall be accepta-
ble. The lollowing pieces of equipment have
proven to be suitable for advancing a borcho!c
in some subsurface conditions.

5.1t Drag, Choppmg and Fishtail Bits, less
than 4.5 in. (162 mm) and greater than 2.2 in.
(56 mm) in diaméter may be used in curuuctmu
with open-hole rotary drilliwg or casing-advance-

ment drilling methods. To avoid disturbaoce of
the underlyiog soil, bottom discharge bits are not”

permitted; only side discharge bits are permitted,

'5.1.2 Roller-Cone Bits, less than 6.5 in. (162
mm) and greater than 2.2 in. (56 mm) in diam-

eter may be used in conjunction with open-hole
rotary drilling or casing-advancemeui drilling
racthods if the drilling fluid discharge is deflected,
5.1.3 Hollow-Stem Continuous Flight Augers,
with or without a center bit assembly, may be
used 1o drill the boring. The inside diameter of
the hollow-stem augers shall be less than 6.5 in,
{162 mm) and greater than 2.2 in. (56 mm).
5.1.4 Selid. Continugus Flight, Bucket and
Hand 4ugery, l2ss thas 6.5 in. (182 mm) and

areater than 2.2 ta. (56 mm) (o diameter may be.

used if the soil on the side of the boring does not

cave onio the sarnpler or sampllng deS dunng

-sampling.

5.2 .S“amp'lmg Rods~~Flush-joint steel dnll
rods shall be used to conrect the split-barrel

sampler to the drive-weight assembly. The sani-

pliog rod shall have a stiffness (moment of iner-
tia) equal to or greater than that of parallcl wall
“A” rod (a steel rod which has an oufside diam-

" etet of 1% in. {4}.2 mm) and an insidé diametér

of l'/: tn. (28.5 mm)

NOTE —Recent rcsmch and comparanve tesung
indicates the type.rod used, with stilluess canging from
“A" size rod to UN_size rod, will usually’ have 3
neglipble eflect on the M-valtes o dtp!hs of at Iea.'st
100 A {30 m]).

5.3 Sp!u-Earrd Samp!er—--Thc sampter shall

. be constructed with the dimeosiops indicated in
. Fig. 2. The driving shoe shall be ol‘hardencd steel
and shalf be replaccd o, repaxrcd when it becomes.

deated or distorted. The use of litiets o produce.
a constant jnside dlamctcr of 1% in. (35 mm) is

. pestuitied. but shall be noted on the peuetration
record if used. The use ofa samplc tetainer basket

is permitted, and should also be noted ou the '
penetration record 11' uscd .

MoTs 2—Both !.h:nry and avmlablc Lest d.ata suggcst :
that M-values may increase between 10 io 30 % when |
liners are used. -

5.4 Drive- We:g}rr Assemblv )

5.4.1 Hammer and Anvil—The hameaer shalt S
weigh 140 %2 lb‘(6_35 "kg) and shail be.a:
solid Agid metallic mass. The hammer shail sinke:
the anvil and make steel on steel contact when it

"is dropped. A hammer fall guide permitting
free fall shall be used. Hammers used with the’

cathead and rope method sball ‘have’ an up-
impeded overlift capacity of at least 4 in. (100

* mm). For safety reasons, the use of 2z hammer.

assembly with an interoal anvil is encouraged. .

Nore J—Ii is suggested thai the bammér fal} guide
be permanently marked to enable the operator or ino-
spector o judge the hammer drop he:;hl. PR

" 5.4.3 Hammer Drap Sysfem—ROpcfa'thcad '
tnip, semi-automalic, or automatic hammec drop
systems may be used, praviding the lifting appa-

- ratus will npt cause penetration of the sampler

while re- mgaging apd lifting-the hammer. -
5.5 Accessory Equ:pmem--r\ccessones such
as labels, samptc containers, ‘data sheeis, and -

© groundwater level measuring devices shall be pro-
“vided in accordance with the requirements of the

project and other ASTM standards.
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6. Drilling Proced'ure

6.1: The boring shall be :ldvanced incremen-

tally lo permn m:errmtlcnt or contnuous sam-
pling. Test intervals iand locations are normally
stipulated by- ihé project ¢ngineer or geologist,

_T\pzmllv the intecvals selected are 5 [t (1.5 mm} _

or less in homogcneous strata wﬂh test and sarm-
pling !oc.mons at every, change oI' strata, |
~ 6.2 Any dnlimg proccdure that prowdﬁ a

Suitably clean and stable hole befare insertion of -

the ampler and dssures that the pcnclrauon test
is performed on essentially undlsturbcd soil shall

be' acceplablc Eachi of the following procedures_

have proven to bc acccpmble for soine subsurface

conditions. The subsurfacé conditions antici- ;

-pated should be consxdercd when selecting the

dnlling mclhod to be used.
6.2.1 "‘Open-hote rotary dnl!mg mcthod

6.1.2 Cummuous ﬂreh: hollow-stem auger’

method.. ‘

'6.2.3 Wash bOnug method.

6.2.4 Coiitinuous flight solid auger m:(hod

6.3 Several” dnJImg melhods produce unac-
ceptable bonnv_s The process of jetting through
an open tube sampler and then samplmg when
the desired depth is. reached shall not be permit-
ted. The contifituous ﬂw;hl solid auger method
shall not bé used (9r advancing the boring below
a water iable or below the upper confiniog bed
ofa confncd non<cohesive stratum that is under
aitesian pressure, Casing may. ngt be advanced
below the sampling elevation prior 10 sampling.

" Advanciog 3 boring, with bottom discharge bits

is oot permissible, It is not pcnmmble 10 advance

“the boring for. subscqucnl insertion of the sam-
pler.solely by means of previvus samplmg »1th
the SPT samples,

- 6.4 The dnlling Ouid level within the bonng
or hollow-siem augers shall be maintained at or
above the'in situ groundwatec level at all times
during drilling, femmat of drill rods, and sam-

p(mg

S Smplmg ami Tesnng P‘rocedure

L1 After, Ihc bonng has been advanced to (he
desired sampling elevation and excessive cuttings
have been rémoved. prépare for the test with the
Hfollowing sequence of opcrauons !
~7.0.1" Auach the split-harrel sampler ch
sampling rods and lower imo the borehole. Do

—-not allow the samplér to drop onto the soil to be

sampled.

7.1.7 Position the hammer above and attach
the anvil to the top of the sampling rods, This
may be done before the sampling rods and sam.

“pler are towered into the borehole.

7.0.3 . Rest the dead weight of the sampler,

- rods: "anvil, and drive weight on the boltom of

the boring and apply a seating blow. Il excessive
cuttings are ‘encountered at Lhe bottom of the
borng. remove the' sarpler and samphng rods

© from the bonng and remove the cutungs.

714 Mark the dnll rods in three successive

“§-int. (0.15-m) increments so that the advance of

the sampler under the impact of the hammer cag
be easily observéd for cnch G -in. (0 lS m) incre-

menL :
1.2 Drive :the sampler- with blows from the

“140-1b (63.5-kg) hammer dnd count the oumber

of btows applied in eich 6-in. (0.15-m) increment
uotil one of the folloving occurs;
7:2.1 A total of 50 blows have been applied

" during any one of the three 6-in. (0.15- -m) incre- '

menis described i in 7.1.4.

-7.2.2 A iofal of 100 blows hiave been applied.

+7.2.3 There s no observed advaoce of the
sampler dunng the application of 10 successive
blows of the hammer:

1.2.4: The samplet is advanced lhe complelc
18 in. (0.45 m) without the limiting blow counts
cccurting as descnbed in 7.2.1, 7.2.2, or 7.2.3.

" 7.3 Record the number of blows required 10
etfect each 6 in. (0,15 m) of penetration or frac-
tion thereol. The first 6 in. is considered to be a

“seating drive. The sum of the number of blows

required for the second and third 6 in. of pene-

“tration is termed the “standard penetration re-
. sistance

" or the “Mvalue™. If the samplec is
driven less than 8 in. (0.45 m), as permitted in
1.2.1,-1.2.2, or 7.2.3, the number of blows per
each complete 6-in. (0.15-m) increment and per

. each panial increment shall be recorded on the

boring log. For pantial increments, the depth of

“penetration shall be reported to the nearest ¥ ia.

{25 mm), in.addition to the aumber of blows. If
the sampler advances below the bottom of the
boring under the static weight of the drill rods or
the werght of the drill rods plus the static weight
af the hammer, this information should Y noted
on the banng loe,

7.4 The raising and dropping of the [40-lb
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{63.5-kg) hammer. shall be accomplished using
euhcr of the follow-mg two methods:
7.4.1 By using a tap, autgmatic; or semi- au-_

- tomatic hammer drop system which lifis the 140~

It (63.5-kg) hammer and ailows it to drop 10 +
j.0in: (076 m = 25 mm) unimpeded.. _

7.4.2 By using a cathead to pull a rope at-
wched to the hammer.. When the cathead and
rope method is. used the system and upcrauon
shall conform to the f'ollowmg, :

7.4°2. | The catiead shall be esseatialiy frcc of
rust, oil, ‘or grease and. have 3 diameter in the
range of & to 10 in. {150 to 250 ‘mm).

7.4.2.2 The cadicad should be operated at 2 ‘

minimum speed of rotation of 100 RPM, or the
" approximate speed of rotation shall be repoded )
on the boring log.
. .1.4.2.3:No more than 2'/. rope turms on “the
cathead may be used dunng the pcrformam:c of
the penelralmn test, as shown inFig. 1.
. Note 4—The operator shouid generally use either

1% or 21 vape wrns, dependiog upoo whether or pot
the rope comes off the top (I% wrms) or the botiowm

{2 wrns} of the cathead. It is gcncraliy koown and

accepted | that 2% or more ropes s considerably
impedes the {all of the hammer and should not be ussd
1o perform the test. The cathead rope should be main-
tained i a relavively dry, ¢lean. and unfrayed condition.

7.4.2.4 For each hammer blow.. a 10-in. (0.76-

ator. The operation of pulling and throwing the
rope shall -be performed rhythmically without

- holding the rope at the top of the stroke.
7.5 Bring the sam pier 1o the surface and open.

Record the percent recovery or the iength of

sample recovered. Describe.the soil samples re-
covered as to composition, color, statification,
and condition, . then place one or more repre-
sentative portions of the sample into” sealabte
maoisture-prool” containers (jars) without ram-
ming oc distortog any apparent stratification.
Seal each container to prevent evaporation of soil
moisiure. Affix labels to the containers bearing
job designation, boring aumber, sample depth;
and the blow count per6 in. {0.13- m)mcrcmcm.
Protect the samples against extreme temperature
changes. Il there is-a soil change within . the
- sampler, make a jar for 2ach stratum and note
its location in the sampler barrel,

8. Report
3.1 Dnlling information shall be recorded in
the field and shall include the following:

m) lift and drop shall be emploved by the oper- . ing:

3.1.1 Name and location of job,
8.1.2 Names of crew, :
3137 vp< and make ofdnl!lng machmc,
3.1.4 Wcalhcr conditions,
8.1.5 Date and’ timé’ of stan and f'msh of
bormg.

8.1.6 Boring numbcr and Iocanon (stauon '
and coordmates il available and applicabls),

8.1.7 Surface elevation, if available,

8.1.8 Method ol‘ advancmg and cieanmg thc
boring,

“8.1,9 Method ol' kecpmg bonng open,

'8.1.10 Depih-of water surface and dnlling
depth at the time of a noted loss of drilling fuid,
and tirne and ‘date when readmg ar uolanon was

made, .

8111 Locauon of strala changm
8.1.12 Size of casmg depth of cased portmn

: obenng..

ER-ERE Equ:pmcnl and method of driving
sampler,
3.1.14 Type sampler and Ienglh and inside
diamererof barrcl (nolc use ofhners) '
-8.1.15 Size. type, and section Icngth of the

: samphng rods. and

3.1.16 Remarks. .
8.2 Data obtained for each sampic shall be
rcccirded in the field'and shatl lnclude the lollow-

8.2 Sampie deplh and Ifulillzed lhcsampic
number. :

"3.2.2 Descnpuon oftoﬂ

©$.2.3 Swraud changes within samplc, _

8.2.4 Sampler pcnelrat:on and  recovery

7 lengths. and

8.2.5 Numbcr of blows per 6-in. (0 13- m) or
pamal mcrcmenl

9. Precismn and B:as . .
9 E Vanauons in N—values of IOO % or more

'_ have been observed when usmg di{ferent stand-

ard" pcnetrauon lest apparatus and dn!lcrs for
adjacent bonngs in the same $oil formation, Cur-
sent opinion, based on field experience, indjcates

“that when using the samie apparatus and drillec.

N-values in the same'soil can be reproduced with
a coefficient'of variation of about 10 %,

9.2 Tha use of faulty, equipmient, such as 3n
eurcmci,\ massive ‘or damaged apvil; 2 ‘rasty
cathzad. 3 'low speed cathead, -an old. oilv rope,
or massive or poorly lubricated rope sheaves can

significantty contribute to differences in M-values
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i o isss

gblained between operator-drill rg systems. delivered into the drill rods from the sampler and

9.3 The vaability in M-values produced by adjusting ¥ on the basis of comparative energies.
different dnill rigs and operators may be reduced A miethod for energy measurernest and M-valua
by measuring that part of the hammer energy  adjustment is currenty usder developmeul.

Ugeraluf here
%

o _ ‘ Section A-A
{o) counterclocinaise rouuvon ’
apgrovimately 1% tums

©

Operator here

{8 clockwise mados : ' Secion B-8
ipproximately 2% turns o

FIG. 1 Dafinitions of the Number of Ropt Tums end vhe Angle for (Ia} Counterclgchwise Retadon 2nd {3) Clockwise Rointion of
the Cathesd ’
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LOG. OF BORING No. su-1L -
: TE STUOY. ON BANGROR SALTO - _ ‘ : _
PROJECT NAME WASTE MANAGEMENT. LOCATION. LAM INTRA FINAL DISPOSAL SITE
OWNER
. j ‘ o ; ¥
L _ O:N ol Water Content - O Su(ug) e Su(ug)
s lule Bl DESCRIPTION' OF MATERIA | 3] x s wimi xR
x o : ATERIAL 1 -
= § 5 ;'g 12| & Lquid  Limit 28 8 18
woig | 3 @ b
Qlwvia | - (%) T
& [t » -0 8PT, N (Blow/f1}iE"
0. o . . : 20 40 60 .80 _| L Q. .60
L.J{ Silty CLAY trace finé sand, greyish : o N :
STEE brown, medium stiff, (G 1.5 = O 2
2} ss & ' alk
e — -
] 4| st §5 | | T o—a I
5 '35 Y2 CLAY trace fine sand, dark grey, soft fo : Y‘l
' dium stitf, ]
6 b me n =
SS A oy T? .
7| ss ZA 52
8| ss [ [12
10 e e
9| ss Y2
10| ss 28 &
13.2 m -
1] ss %L" I R |
e ' Si_i'ty GLAY trace fine sand, brown, ‘1 -
12| s5 2 very stiff, B 20
{CH) —
13] 55 ZZ }‘ 25
14 i A g
s5 244 L.\;
. : ‘ 19.8 m NS asl
] 15 55 A4 i rown_d ) 45
jLro)
[l__' END OF BORING
_— |
25 !
1 . .
_ _ - 1 ll
BORING STARTED. 30/9/90 |[RiGPORTASLE: wL.~0.60 M- 24 HRS
T " AFTER BORING.
BORING FINSHED. 50/95/9'0- FOREMAN. 'S_R JOB'No. 2870
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LOG OF BORING No. sia

PROJECT NAME,

TTHE S TUDY ON BANGKOK SOLID
WASTE MANAGEMENT

LOCATION, 1AM INTRA FINAL DISPOSAL SITE -

OWNER
w s i .
& O Sy (U & Se(uty
2w bR o 9 ¥ Plastic Limit x Gp/2 s
2] |k DESCRIPTION OF ' MATERIAL o I tsm
bl F a8 5 A Liguid - Limit 28 6 7.8
b <[ w = {C a L i L.
ala [ =1 ! (%) _
0 = 5] O SPT, N {Blow/f1)
. - . ’ 20 40 -2 8¢ _ 100 R 3
Silty CLAY trace fine sand with plastid
‘| bag, brown. (CH)Y' 1.5 m
1]'ss 2 - - 2
=t N 7_ .
2\ssizm _ | [ 2
- CLAY, dark grey, soft to medium stiff,
3|sT - o
5 - (G : = :
4 | S5 & LIJ 3
o 7I !
_,_—:%" T 2
6 ss%& 2
| 7 {'sT . >
8 |ss A
9 | 'ss s - &4
’ 1.6 m~ \
10| s8 : : N—1o
Silty CLAY trace fins sand and lime J
.1, concretion, greyish brown, stiff to 14
LRI 17 = ; :
—— very stitf,
15 {ah VL_
121 88 2 V’ 77
131 55 Zi [é 18
14} 58 \
: s L‘i 26
: . 19.8 m ~N
0| 15) S5 24 42
N '
END OF BORING
| | :
2 o
* S o 1
BORING STARTED. 25/9/90 {RI1G. PORTABLE WL, ~0.60 M. 24 HRS .
S _ . AFTER BORING,
SORING F!NSHE_D. 259/9/90 | FOREMAN. SR JOé Ne. . 2870
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LOG OF BORING No.

BH~3L

THE STUDY ON BANGKG( SOLID o

LOCATION.

PROJECT NAME., yaSTE MANAGEMENT LAM INTRA FINAL DISPOSAL SITE
OWNER
by . -~
e O Sy (UC) & S(ue)
] 3 § E). .‘ o O Narwal Water Content A S\I (FV) & SY(FW)
AR _ . 3| x Prostic Limit x Qp/2 2,
=gl i DESCRIPTION OF MATERIAL w . T A T
El1%| o8 £ A Liquld  Limit 28 . .8 18
uw | Sy 3& Q. : L L
R R o (%)
. ¢ 5 - ] 01 sPT, N (Blow/ft)
- : B JI.IT.Y_DL.J'H LT OLESY lx[lU .‘IUIIU usu IW\.‘ zn 40 60 Q lQ 2‘ Q —5-0
) L . O S-mr . . :
1| ST B o * O m 23 i
== - : 2
2| 55 7 =
—] 31 8% ?ZZ ! o
- ? = _ _ X— —Oh
5 Z : ) . ) - . 1) 2
CLAY trace fine sand and shell fragment, o
1 6| ss dark grey, soft to medium stiff. —
(e
AR ~7 2
1 8| ssiEA G T 8
1Y A "H{ ;z' T
9 ssza 36 .
_ 12,0 m| \"f
~ A1
101 85 C‘LAY gark grey. st:.ff ) Li_lo
(o) 13.5 m
1| ssizg - s
: Silty CLAY trace fine sand pocket, \
15 . _ : - o
12| s8] grey some brown, very stiff, . e
Q) _ L{\\ :
— 16.5 m| S
13} 35 [2r4 . ¥ -\)3.4("
Silty fine SAND, brown, medium to /1
1 14| $5 {77 dense. T 1
(SM) -,_({: |
19.95 ¢4 | T
L___ END OF BORING
|
| i
i .
25 =
: i -
) ! i S - _ :
BORING STARTED. 53,0700 -1.00 M. 24 HRS
23/9/90 |RIG.  pOoRTAS wL. -1,
: . 79/ . L AFTER BORING.
BORING FINSHED. 23/9/90 | FOREMAN, ~FPC | JoB No, 2870
ak
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 LOG . OF BORING No. st

CTHE STUDY ON BANGKOK SOLID

PROJECT NAME., 'waSTE MANAGEMENT - _ LOCATION. LAM INTRA FINAL DISPOSAL SITE
- OWNER '
m : 7
5_4 N O Su_(UCJ & Sulug)
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