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50 AU
30 ans/muiu

1.50 au.aiu

198.0 A15.4.
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0.93 a1.1/9U

2.43 aU.u/7u
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1. uuefanslia (FLOW DIAGRAM)

fhideein . . "
» qAIUINGDS 'ﬂ'sl‘ln!ﬂiiuliﬂ1ﬂ1ﬂ
2SN —_— —_—
s (Septic Tank) (Anaerobic Filter Chamber)
Q 1 a1/ Q 1 S TR NI
BOD, 250 un./ang BOD, 90  wN./Ang

o ,ol =
L‘IT']S&’U‘]J‘]J'I‘Uﬂ‘lﬂlﬂﬂi’]lﬁlﬂ\iIﬂﬂﬂ'li

2. Yo munamseenuuy (DESIGN CRITERIA)
6w B o= a . . o) o w 3 § @ a [ -
servrhindiFouundansee130net (Annerobic Filter) Auszuvahiaundeiedeydunidisznn hildeangiou

(anaerobic bacteria) Tunsgosaaieasdunss lutide

Y a -

a L g o 4 é - o $ o L ,B'
Taemeluszuuthsimindessiidanans (MEDIA) fimunz ey e iqaursdoams vhldydurid ingasenninszsuuhdamiuge

L}

-

H =3 ' =)
wazihlfszvuthimindoransasesfuanuanlsnvesasduridldge uaznuseauuysusmuveamssussnnduisd
{4 &
(BOD; loading) fiufinu 1Ad

2.1 Bwnanhiadidaihdaiige

UIUAY 5 Y
sasmsldi 200 ans/muiu
a1y = 200 x 5 - 1,000  das/u
= 1,000 / 1,000 = 100 BuuAu
Wananiude 100%  vesRnenhld
= 100%  x 1.00 = .00 av.usiu

ar LT ‘u’ =
2.2 anyasaNUAN g
pH 7.0-8.0

¥ ™ =
BOD, iy 25000  un./aAs



v

2.3 qumwifshumsthiafieenuuy
pH
BOD, oonainsetiai e
YsvanBawuesszumhiaindes i
BOD, fians 250.00 - 90.00

Usganimmussszuuihiedudesu 160.00 x 100

2.4 MITUSIMNAUNIE (BOD, loading)

MILUTSNADUTSE (BODS loading) 1.00 x 250.00

3. pseenuuUdaUaitEY
3.1 A15EBAUVEIHINTDZ (Septic Tank)
E'
Susinde
BOD, 141a N30z
o at d
AITUTINADUNSE
[ - ] ar
aonuuuludrnunsesliszoznaniudin

kA N ’
aaiulffnasaansesideanis 1.00 X 24.00

dszEnEmmvesdunioy

A 3
MUY BOD; N99N1INAIUNTDS 60.00 % X

3.2 M30ONULUFINNTOI1301117 (Anacrobic Filter Chamber)
1 ¥
sanuuufSinasdiunsesiiena
H =
Ynaninge

BOD; ihaaunsedleinma

-

MILUITNNBUYEE 1.00 x 15000

1 v o o ar
ponuuuludiunseslFemaiiszeziaannunn

v
¥ o

gaiufsunasdwnseslfemandeans  1.00 x 12.00

- ] ¥
ise T'I‘ﬁﬂ']W‘UiNfT’)uﬂiEN"liﬂ'lﬂ'lﬁ

v
o o

Aniu BOD, fisennndiunsealdorma  60.00 % x

250.00

150.00

7.0-8.0

90.00

160.00
250.00

64

1,000.00

0.25

1.00
250.00
025
24.00
24,00
1.00
40

150.00

1.00
150.00
1,000.00

0.15

12.00
24.00

0.50

40.00

90.0

un/ans

un./ans

%

AN.BOD,/34

1.3/
un./ang
AN.BOD,/IU

kit
vy,

%

un./ans

AU/

un./ans

nN.BOD,/ U

FU.

avu.

%

un./ans



3.3 senuuuifSanawianses

Bunanbide 1.00
BOD; 1ihaunsedFons 150.00
BOD, 90n91nduns0d 151 90.0
BOD, fianad 15000 - 90.00 = 60.00
MssusT YR diiaeamia 100 x  60.00 / 1,000.00
0.06
AN elignsINIMSA BOD, 2.00
nseeRsifuiin 230.00
fufifamnsesiidosns 0.06 x  1,000.00 / 2.00
30.00
Wnasdnsesiideans 30.00 / 230.00 = 0.13
TeazPaAfINges
¥¥in (TYPE) CROSS FLOW SPIRAL MEDIA
#4777 (SURFACE AREA) 230.00
997719 (VOID) 98.00%
a9 (MATERIAL) PET
4. agUwamsssnuuy
Funez-nsedlZermadidesns
Fumsdnunsos 1.00 av.. unasdwnsesBomea 0.50
Buwinsesfidents 0.13 Ay,
Bamsdanses-nsedlioimandesmssm 1.50
denlddaaiude ju CHAMP MODEL CP-1600 (CROSS FLOW SPIRAL MEDIA)
Teefisunmsdiuinsos 1.07 v, PHinassunsesliomea 0.53
SIEFTRE RO RN 0.13 a1,

Bassunsey-nindFormesou

AN/
un./ans
un./ans

un./ang

NN.BOD,/3u
n5u/A3.3.-3U

AT.9./81.1. YBIAINTOY

AT,

ay.u.

75.3./80.4. Y9IAINTDY

1.60

av.u.

[3 TR R

au.u.

AN,
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1. uwniani3lvia (FLOW DIAGRAM)

udenn \ . 5
. TIUNTIY ﬁ?uﬂi@ﬂ'}liﬂ'lﬂ'lﬁ
LI e
yhna (Septic Tank) (Anaerobic Filter Chamber)
Q 1 ay.u./u Q 1 ALY
BOD, 250  unshnag BOD, 90  un./aag

9 o o 3 o
Wiszvuthyadudesiwveslasems

2. “ﬁﬂﬁ'l‘ﬂ‘uﬂﬂ'ﬁi’)ﬂﬂ!llm (DESIGN CRITERIA)
o o ¥ a o ¥ . . [ o o ¥ A s LYY a o 19 9 a
i51]1]1]'lllﬂu'l!ﬁflll'ﬂﬂﬂﬂﬂiﬂﬂuliE)WﬂWﬂ (Annerobic Filter) nJuiznnumﬂuuﬁﬂwa1ﬁﬂ§gaumﬂﬂizmw"luhaanmmu

1 = %’ ~
(anaerobic bacteria) Tumsgesaaeaisdunseluinge

o o ¥ Y A oA

e ; 4 4y ; \ oo ¥
Tagnoluszuutniasiudeeziidanars (MEDIA) iz tive Ifqaunis doame v ldyauvisd livaaoensinszuuthieniude

]
PR

3 Ed =) [ a ) ) 3 = o o
LLEI%VI'Iiﬂi%]J]J‘]J'I‘]JﬂHTL’chJﬁ'lllﬁﬂiﬂ\ii‘1.Iﬂ’.]11|ﬁﬂﬂiﬂ‘llﬂﬁﬁ'liﬂu‘ﬂifﬂﬂq\1 ua:‘nummmuﬂiﬂnummmizmmnﬂumn

44 &
(BOD; loading) fuaulda

2.1 Wmnanhdadndsidiaviude

TIUIUAY 10 au
Sasim3ldi 100 @as/mAwdu
sl = 100 x 10 = 1,000  @asAu
= 1,000 / 1,000 = .00  aux.Au
WBanaide 100.00% veatSunanilé
= 100%  x 1.00 = 1.00 @y

2.2 finyazandfi e
pH 7.0-8.0

Q) ’n’ =
BOD, ihdainiaiude 250.00  uN/AAT



PR o o o
2.3 AUMWUIMMNHEMTUIUANIBDNUIY

pH

3 =

BOD, pannnaainimiugs

v
dszamSmnvesszuuihiintindasy

BOD, i 250.00

a ~ o L d SD’ a1
Uszansnwvosszumhinuudes 160.00

2.4 MITUTINABUNIE (BOD, loading)

A32VIINNBUYIZE (BODS loading) 1.00

3. mseenuuuGIhAuGe
3.1 MS0ONNVLEIUIATEL (Septic Tank)
Vv
PBnaninde

BOD, 1ihduinsey

-

ATTUTINNOUNSE
t ) S o
sonuunludnunsesiiszozaniudn

¥
L)

muuﬂ%mmd’mmmzﬁﬁmmi 1.00

dsedniamvesdnunsos

v :
AdUU BOD, HoonnnaIUINIBY 60.00

3.2 MI9NIVVAIUNTO91381017 (Anaerobic Filter Chamber)

panuuuLunTaIunsed 13eimn
Ed
Buaivdy

BOD, iihaunsesliome

A1sTUITNNBUYNISE 1.00

[} ¥ P g o
aammu1uﬁauﬂiﬂa‘hmmﬁmz&znmmunﬂ

¥ .
gainlSuasdunsesFomeandeans  1.00

szansnmussdiunsediiome

v
¥ o

A BOD, senvindiunseslionma  60.00

7.0-8.0

90.00

160.00
250.00

64

1,000.00

0.25

1.00
250.00
025
24.00
24.00
1.00
40

150.00

1.00
150.00
1,000.00

0.15

12.00
24.00

0.50

40.00

90.0

a
yun./aas

UN./aRs

%

nn.BOD,/3u

A4/
un./ans
AIN.BOD,/3u

Ha.
ava.

%

wn./ans

ALLWAIU

un./ans

nN.BOD,/ U

Fu.

av.u.

%

wn./aas



3.3 senuuuilRinadinses

Bnanhide 1.00
BOD, ihawnseslioma 150.00
BOD, sanvindaunsodliema 90.0
BOD, fianad 15000 - 90.00 - 60.00
aszusINBUTS Sfidesrsh 1.00 X 60.00 / 1,000.00
0.06
AINT0UIATIMIMIA BOD, 2.00
ansosfimuiim 230.00
Huffdnsesiidesms 0.06 X 1,000.00 / 2.00
30.00
Pnasdnsesiidons 30.00 / 230.00 = 0.13
seazBeafINgeq
1@ (TYPE) CROSS FLOW SPIRAL MEDIA
##ufiA1 (SURFACE AREA) 230.00
%9971 (VOID) 98.00%
Jag (MATERTAL) PET
4. aywamsesnuuy

Funez-nsndi¥ermandesms

YSuasanses 1.00 av.u. Wunassunseslfermna 0.50

Fnadanseefidoanis 0.13 avu.

Bnnsdunsez-niasiZeimaidesmasan 1.50

@enldferhiariuis §u CHAMP MODEL CP-1600 (CROSS FLOW SPIRAL MEDIA)

TaefifSainasdaunsos 1.07 TR TR Puasdrunses|Forme 0.53

5umsansed 0.13 IR

Wasdanses-nsnslfa1measau 1.60

A3/
un./ans
un./ans

4n./ans

AN.BOD,/ iU
NFN/e5.4.- 11

M5.30./81.%. YBIAINTDI

AT,

AL,

AT./DU.L. VOIAINTDI

av.u.

au.u.

[LY.

au.uy,
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1. uwngian1slva (FLOW DIAGRAM)

fidwan . \ 5
Fnses dunsealiema
oassla | o —_—
(Septic Tank) (Anaerobic Filter Chamber)
Q 1 av.u./u Q 1 av../3u
BOD, 250  wn./aes BOD, 90  wn./aas

-4 g -~
WhsznvthimindesveesInsenis

2. YefvuAnIseaniul (DESIGN CRITERIA)
o o % o @ k4 . . o a @ ¥ a oA o a a 1q 9 =
i$Uﬂﬂ1ﬂﬂu1lﬂﬂllﬂﬂﬂﬁﬂﬁﬂ\ﬂi8'Iﬂ'lﬁ (Annerobic Filter) UJL!SZTJ‘UTJ']‘]_IﬂHTLﬁﬂVIﬂTﬁﬂ?ﬁu'ﬂiﬂ'].]inﬂﬂ"lil(lsﬂﬂﬂﬂ‘]ﬂ‘ﬂu
R . ] = ~ A
(anaerobic bacteria) ‘lumsﬂaﬂamﬂmsaumfﬂumma
o w ¥ oo - o P A g9 a -e= 0o 8§ Y a ' o w 3
IﬂElﬂ'lfﬂui:ﬂﬂ]‘lJ'l'iJﬂu"IL'chﬁ]zlanﬂﬁ'N (MEDIA) Nivunz ey L‘Wﬂ‘lﬁ?ﬁu'ﬂiﬂﬁlﬂlﬂ'w 'ﬂ'ﬂﬂ‘l}ﬁu'ﬂ?ﬂuﬂ@ﬂﬂﬂﬂﬁﬂﬂﬁzﬂﬂu']ﬂﬂu'uﬁﬂ
o 3 o o ¥ o [ a - 1Y v = e
Haz'VI'ﬂﬂ55']J']J']J'I‘Uﬂu'uﬁﬂﬁ'lll'ﬁﬂiﬂﬂi’ﬂﬂ’nllﬁﬂﬂiﬂﬂlﬂﬂﬁ'ﬁﬂu“if‘lﬁlﬂqi !lﬁg‘VluﬁﬂﬂTlllLlﬂiﬂi?uﬂﬂﬂﬂ'ﬁ:ﬁﬂiinﬂﬂu'ﬂ58
R -
(BOD; loading) Auainlda

2.1 YSnanivdemihdahidasinds

TuUAY 10 au
sasms i 100 ans/Auu
Wnamsld = 100 x 10 = 1,000  @ns/u
= 1,000 / 1,000 = .00 auu/iu
WBinaniuds 100.00% weaSunanhld
= 100% X 1.00 = 100  au.u/u

2.2 dpvazandfiigs
pH 7.0-8.0

BOD; ihastiniariude 25000  wn./aAs



v

2.3 pumwihiiliumsihtiafeenuuy
pH 7.0-8.0
BOD, sanvinduinuuie 90.00  uN./an3

dsginSanvesszuuihinmingesin

BOD; 1aAas 250.00 - 90.00 = 160.00  un/aAs
Usgansnmvesszuuihiaiudes 160.00 X 100 / 250.00
64 %

2.4 MITUSSNNOUYI3H (BOD, loading)
MIZUISNNBUNSE (BODS loading) 1.00 X 25000 / 1,000.00

025  ANBODyTu

3. mseanuuudathlininge

3.1 MIVBALVVEAIUINGBE (Septic Tank)

Bnanbide 100 auu./u
BOD, 1hdnunses 250.00  wn./aAs
AITTUSINNDUVIZEH 025  NN.BODyIU
ponuuy ludmnsesdsseznanfiudn 2400 %L
FrhnFinasanunsesiidesns 1.00 X 24.00 / 24.00

100 ava.
153 AN NI IUINTOZ 40 %
Fafu BOD, fisenindauinsey 60.00 % x 25000 = 15000 WN./BAS

3.2 M30RALLILAINNTDI1301Mf (Anaerobic Filter Chamber)

v ¥
ﬁﬂﬂ!lﬂﬂﬂ%ﬂ]ﬂﬁﬂ?“ﬂ‘iﬂw‘ﬂiﬂ1ﬂ]ﬂ

WSnaninde 100 aua/iu
BOD, ihdunsas1¥oma 15000  un/aas
AITZUITYNDUVITE 1.00 x 15000 / 1,000.00

0.15 AN.BOD/3Y

sanuuuludunses¥omadissoznaniusn 1200 %,
= & t 9 o9
gaiufinasarunsas Bomaidesms  1.00 x 12.00 / 24.00
050  av.y.
Uszanimwuesdunsealionme 4000 %

2 § i o
dniu BOD, fisonnindauninsl¥orme 6000 % x 150.00 = 90.0  uN/aA3



33 sonuuulSnaminies

Wnanfude 1.00
BOD; tihdaunsaelioime 150.00
BOD, sanandaunsedlioins 90.0
BOD; fianad 15000 - 90.00 - 60.00
asEusINNB U iideadia 1.00 X 60.00 / 1,000.00
0.06
AIN389UIATINS TR BOD; 2.00
IansosRinui 230.00
Muiifndnseaiideams 0.06 X 1,000.00 / 2.00
30.00
Banasdnsesiidons 30.00 / 230.00 - 0.13
sieazPaAfiinges
¥1ia (TYPE) CROSS FLOW SPIRAL MEDIA
AUl (SURFACE AREA) 230.00
494714 (VOID) 98.00%
Joq (MATERIAL) PET
4. azimansasnsuy

Funes-nsadliemandesms

HBuasdnunsoy 1.00 av., Wuwmsdrwnsesdliomea 0.50

Pnmdnsesfidoanis 0.13 Ay,

Banastunsez-nsadlfemandesmasan 1.50

i@enldduhvniid $u CHAMP MODEL CP-1600 (CROSS FLOW SPIRAL MEDIA)

TeofiSunasdnunsos 1.07 A, Buwmstunsesliomn 0.53

15119589n509 0.13 [,

Bnasdunsez-nsae1¥ermasiu 1.60

LN
un./ans
un./ans

un./ang

nn.BOD,/ U
ASU/AT.1.-1U

A5.3./81.4, YBIAINTON

3.4,

1.4,

715.2./00.30. Y99AINTOY

ALy,

av.u.

av.u.

A,



1.

FLOW DIAGRAM

MMt TalLde
LATINT  LATHFAS bNITWA?
AU ; Ssuageie

dndeaneIns
3
Q = 2 m/day
BOD, = 250 mg/l
gansos
SEPTIC TANK
3
Q = 2 m/day

BODout = 150 mg/l

danseqlfernn

ANAEROBIC FILTER TANK

Q = 2m3/day

BOD,, <= 50 mg/l
P o a
HINAUMTUTIUA

SN ITUUTNNNIS 15



2. dayantieenuuy
2.1 nszuunsthin
Hussvuthimhidiesiiansesfiuprniawuuinduia (Fixed Film Aeration)
22 Sannsinaveniide
Sammsinaveniifzmnitoni = 2.00 m’/day
23 dhvaminde
riileduingszuu (BOD,) = 250.00 mg/t
rrilafiingszuu (BOD,,) < 50.00 mg/l

80.00 %

Uszdvsnmlumsanalad (Efficency of Elimination)

3, funses (Septic Tank)
. o w ¥ , 4 ¥ e . o Mmoo . & .
dunsesasssruuinTainde L\‘Jumum‘ﬁl‘f]uwswﬂumLﬁal‘ﬁ"lﬁizuumum Faelfumsudsiuvassnmnisive wasdivanansa

. . S & 0] . voo o ¥ oo
anAIRINENYsn (BODS) atladumile U'ﬂLﬂiﬂﬂugﬂE]E]nLLUU.L'V\'EJqT‘U’ﬂ'lULL‘iﬂ‘U‘DQﬂQ‘U'IUﬂu'ILHEJ

Sarnsivaveniudy (Wastewater flowrate) = 2.00 m’/day
rrlefidngszuu (BOD,) = 250.00 mg/l
rrllefieangszuu (BOD,,) = 150.00 mg/l

Yl szussynansdun3d (BOD; loading) = 0.50 kgBOD,/day
szgsrfiniiv (Petention tiom) = 24.00 hr
Pnesdaunsasiifednis (Required volume) = 2.00 m’
Wamsdrunsazild (Use volume) = 2.00 m’
YszdvBnmlunisida (Efficiency of septic) = 40%

4.  denieslianid (Anaerobic fitter Tank)

e oo ¥ e e o ¥ oo X qud o i .
duthinlionmevsssyuudiiminds vwifithTmindesennds inser Tudruiiavlfdadnim (Media) tusnans

{2y o - ) L I N S o am ¥ o
ielvigAunIseiialsennie (Anaeerobic Bacteria) flandunguiianiufinduianes Fednm vihmsdessmeansdurnidhninge

Frnmalnaveniudy (Wastewater flowrate) N 2.00 m’/day
Arilefiigszuu (BOD,) = 150.00 mg/l
rlilefioangszuu (BOD,,) | = 50.00 mg/l
YSununsyussynansduvdd (BOD; loading) = 0.30 keBOD/day
seozariniAu (Detention time) e 12.00 hr
Wwmsdiunsesieneiidonis Required volume) = 1.00 m’
Wamsdunsadtianmedidanld (Use volume) = 1.00 m
Uszdndamlumsintn (Efficiency of Aeration) = 67%

BOD; Remain = 50.00 mg/l



ANAEROBIC TANK

That have

SEPTIC VOLUME

ANAEROBIC FILTER VOLUME

TOTAL

2.00

1.00

3.00
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(] Q o % el
s gNMsAMUDUstuuUvIvauIdy

TAsvms IFISUYAS IN=IND

15OV USUN IEUES I (UHABU)

Adv chuainziis sunaiovnifa Sor3agina
anutu: Jruided

yunalAsvms 91UDU 117 idav

._: 2. o e % — — —
S:UURNTS stuuuluaunidgluu eQ - NSaVIGUDINIA - HJUIDgUQ:NoU

(Equilibrium Tank - Aerobic Filter - Circulating Sedifnent)

W( g

ueBswa ofigadan

1A Oﬂ??.’f COTTO MODEL CAS-117KJSSR#2.0

dad.ist



nusAalunisoaniuu
Tasvns : 1ASUZES INNEIAD
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CAST7KISSR#2.0
stuudld : stuuthoadhidanuusou EQ - NsovidiuenmA - KyuSsud:nou
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USunuuidenwhumsuiidaiovdiu
ondhunciaskaviulasvms

Jsuoudhide 17 au./Su
BOD;in < 90 mg/i

e e ¥ . 8
dothUaundadou EQ
(Equalization Chamber)
Jsurasnisuida = 5.42 au.u.

h 4

{Aerobic Filter Chamber)

douvovdnu
{Overfiow)

Usuhasnisuida = 6.69 au.u.

v
- 8~ % —»
toUhUaundedouryuBsuaznou
(Clarifier Chamber)
Jsunasmsunda = 5.31 au.u.
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l BODgin < 20 mg/1

% .
JoasooAmumwuzovlasviis

b4

k- Iy o i 3 B T
LnnunRIumMsuIuQliad L]aDUDanq‘!ﬁa\)U']aj SNSOUk

FrusudnuwnonFe = 13 wav
sastmsinadrizedonvav = 1 m’/day
Usuncudideointnuwinofe = N3 m;“/day
Usucudidesndsudue = 4 V/day
Usuoudhidednstuudwiasow e n7 */day
BOD; wovuhi@edis:uy = 90 ng/|
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shensAudumsoaniuUstuuttatide
Tasvnis :  IASUYES INN:IAD
amuil:  aumendo aadovnifia o.yfa
su: CASN1TKISSR#2.0
s:uUnTs : s:uudwaoﬁ"né‘augu EQ Tank - NsovIGiuDIMA - douryuiBguaznau

1. dJorisuanIsooNIUY

Usuoudhidefidnszuu Qavd = 17 m?/day
FAwbunsa-dw pH = 5-9
BODs wovthidenidns:uu BOD,, s 90  mg/l
a:naunwauassfudide SSin = 920 mg/|
d'lmnsg'luﬁ'lﬁ\)

‘ A WItUNSa-aw pH ' = 5-9
BOD; vovihidenoononstuu BODe . 20 mg/l
a=nounvsuaseTuthide SSout - 30  mg/
Ussansmws:uu E = 7778 %

2. msaoniuudou EQ Tank

Usurrudhideidnszuu Qavd . 7 m¥/day
oonnuulRbszanainifu HRT = T hr
Jsunastondovms Vsp . 488 m
BOD; vovlhidefidns:uu BOD,, = 90 mg/
Us:ansnwooveou EQ Tank E = 30 %

Reference : Metcarlf & Eddy, Wastewater Engineering Treatment and Reuse, Fourth Education, P-396
BODs vovdidenoonongou EQ Tank BOD . = 63 mg/|
B —I =)
. oonnuudvaidlamdon
donsviAUzauunaidurgugnany . 2.00

m.

A WeNDrlaudu EQ Tank = 030 m.

A wenddou EQ Tank = 170 m.
Jsunasdou EQ Tank = 542 m’

QS29a0UIRBUAUADIIGIVNISYDVSEUU

Jsunasvovdou EQ Tank Vat - 542 m’

> 488 m’

stezparinnugou EQ Tank = 11 hr
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Tasvnis ;

o)
dolun

oNa

u:

stuUnls :

shenIsAUdIMsoanIVUszuUiATatde
IFISUPES 1IN0
a.imzid oalovIAa 2.01Aa
CASNTKISSR#2.0

o, ~— % — P
szyudhdauidsnuu EQ Tank - NSovIAUDINTA - @dUHUUBBUGNDU

3. msaonnuudsunsoviiuoIniA

Jsurcudnideidnssuudhdadhids Qavd. = 17 m’/day
BOD; vovthidenidns:uu ) BODy, = 63 mg/|
Ams: BOD wovdhidefidns:uu Lin = 737 kg/day
rruaA SosidouonmsdoUsunueaunsd  F/M = 030 day’
Usunoupaunsgiudhdsiudounsovidivonma MLSS = 4000 mg/l
X = 400 Kg/m?
Reference : Metcarlf & Eddy, Wastewater Engineering Treatment and Reuse, Fourth Education, P-747
UsunasuovadsunsaviduonmaAndovms Vat-r = 614 m
ponnuudvilsTasiEon |
donsviiadgavunaidunhsugna = 200 m.
ADWENEdUNSOVIAUDMA = 235 m.
Usunasdounsovi@iuonme = 669 m’
As29doUIRBUNTUADILGDYNISUDVSIUY
USunaisuevaounsovid@oime Vat = 669 m°
> 614 m’ OK
szezpaninuaiunsovifivonnMA = 137 hr
nisoonnuvudnavwanadniustuuiIfivona
Joyanisooniuu
mswamans = 0120 m¥m’d
ANSEUUSNNESBUNSE = 0012  kgBOD/m’-d
méwssnnmsﬁuné‘éqoaq = 0.049  kgBOD/m’-d
Usinoudidednssuudvadudesou Qavd = 17 m®/day
Reference ; Metcarlf & Eddy, Wastewater Engineering Treatment and Reuse, Fourth Education, P-747
Ams: BOD vavdhidenidnszuu Liri = 7.37 . kgBOD/day
A WdovmMscnawlaans:ussnnanssunsg Al =
aoudovnisconawloamswsamans - - A2 =
sastmsTragoaa Peak Flow =
Ams: BOD va\)J'uaaﬁlﬁws:UUQ\)a_o Lingeax =

Awdovmscdnatvlagnis:ussnNatsounss A3 =

- J .Y .
WuURRIHNaYNaoYN1s Max{A2) =

wneBswa onNaadad



s19MsSAUUMSsDDNIVUS:uUdITatIEs
Tasonis :  IASUYZES INN=IRD
anui:  aun=rid o.dovgiRa o.pRG
u: CASTI7KISSR#2.0
stUURTS . stuudhbadidenuu EQ Tank - NSOVITILOIMA - douryUISBUA:NDU

N

stiauovcdnawfidonts DM-190

WuURRDCHNawcoUsINas - 190  m¥/m’
Usunasuovcdnanvidovms = 513 m’
riKualddonaoan = 125 m.
Jsunasvovcpnanviudvinva S 588 m
> 513 m’ OK
aonuuvudsSununasiIGuoInNiA
Usuntuoangoundoons RO - 737 kgO,/day
2onNUUTRSUaNTD: Peak flow 1.5 1 ROpeax = 046  kgO./hr
Reference : Qasim, Syed R., Wastewater Treatment Plant, International Edition, P-350
1AoniASovidueme
Blower : Capacity (1 unit @ 2 m. H,0) = 0.55 kgO2/hr
Quantit’y = 1 Unit
USNtueMARIGUIINSUY = 055  kgO2/hr
' > 0.46  kgO2/hr  OK
Reference : Submersible Ejector uuna 0.75 kW
4. oonnuvdsuryuiBsuaznou
Ysunaudideidissuudtiadide Qavd = 17 m*/day
Sashduronidlumsaoniuu Vs = 45 m’/day-m?
sunawunthduRofdovnis As-r = 260 m
iduvoulanuovdiv = 150 m.
ADILENDOVEIUHLUBEUA:NDU = 175 m.
AUENDGaVE UDIaU = 030 m.
assoaou WundhduRonoaniiuu AS = o8 m
> 60 m’ OK

w (2
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shgmisAusuNsaaniuuUstuutTadude
Tasoms :  1ASUZES IN=Ad
amui:  aumedd audovnifia o.pifo
su: CASTITKISSR#2 0
szuuild:  stuudhuadhiEeiuu EQ Tank -nsovI@iuoIMA - diukyuidsuaznou

yuradousyuBauaznau

A WeNDIdlaudburyuBgUaENoU = 030 m.
ADIUENDEDUHLYUBEUGENDU = 175 m.
JsunasdbunyuiBsuaznou = 5.31 m*
Sasthduio = 38.05 m’/day-m?

< 4500 m/day-m® OK
as>vaou UsunasdiuryuBsuanou = 531 m’

> 488 m OK
QS20EDUSEEDANNINY = .09  bhr

Reference * NOYIIMS:HWaNS:NUEVIDADU 2541, AlloMS3IASI:HNaNs:NUAVIDA&DL Boviudniumsdsarnsieviu, P-46

5. dsUsngazidgan1saoniuu

ddun S1EN1S AfszuudovnIs AlApaniluuiv asa>oddy ‘Huou

1 Usunasaou EQ Tank 4.88 5.42 OK m’

2 Jsunasdouidiuonme 6.14 6.69 OK m

3 Usunau Plastic Media 513 5.88 OK m?

4 UsSutuonmeA _ 0.46 0.55 OK m*/min.
5 JsunasaounyuBeua:nou 488 5.31 oK , m°

6  |wulthdumd 2.60 3.08 OK m?

7 sasthaumo 45.00 : 38.05 OK m/day-m’

ungBswa onedsad
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CALCULATION SHEET FOR WASTEWATER TREATMENT PLANT DESIGN

PROJECT : 1RSI IRETTUAUTS

RESIDENTIAL (KITCHEN WASTE)

DESIGN CONDITION

Daily equivalent flow

Number of capital equivalent

Daily average flow

Detention time

Volume required

Tank specification :
Diameter
Height

freeboard

Volume Tank

USE : G-TEK40L 1 SET

Qdev

Qdav

dt

Vreq

Vi

15.00

5.00

0.08

10.00

0.031

0.505

0.590

0.305

0.042

0.031

l/e-day

capital

m3/day
hr

3
m




NANWIN 9-3

SIUNAITATWINNITIEUN Elﬁ'l‘?.la\‘ltﬂi\‘lﬂ'ﬁ




1N TATHINBDNUVUTZUUISUIENAZ U HUININ

A an ¥ &
Gﬂﬂiﬂixﬁni lﬂi'ﬂgﬁi INMZUNT {]!ﬂﬂ

v
191U091ATIMS

UIEN LauEs 9100 ( NMITY)

I

9IS / o, 9865

( WE¥IA  Aseadiel)

NG Q‘}’ X . Na.3184

( W19eN3 9IS finATIA )



1. HANNISOOAUUVSLULIZU N

BananhnFlumssnauiensesnuuuszinei Yseneudae asndszney 4 dIu Ae

;'

1.1 5y ©Qn)
Y 4 o a

1.2 YSunaiugenInniigeu (Qs)
¥ v

1.3 WSwanihdudvie Qi)

H
1.4 Y5215 (Qmax)

1.1 Banasiu ©Qr)

2.78x10 xCxTxA ;m /s

gas Qr =
die  Qr = 8@ lMaaeIgIga (Peak runoff)
o | a & ¥ i
¢ = fulszanimsvauesveairu (Cofficient of runoff)
y ; [ e A 4
1 = ey 5 1 Hanmdelunuh ; mm./hr.
&‘ ae ¥ 2
A = WuUASWHY ; m

1.2 PSnauiis (Qs)
-5 o 9 3
Qs = 2315x10 x UMD 5 m /s

e mvualiusaziuiderdtlaonds 5 aumaa
¥ -~ = Q4
Usandude 200 aas/mu/u

o ¥ o
AT NAUYIGA (Peak Factor) = 2

1.3 YSmnanhdudnne Qi)
-7 T 3
Qi = 230x10 xANNUNIND ; m /s

4 H ] ~ 3
1o WunamnhFudvoneuniadseans 20 m'/ day / km.

1.4 Pananhgegaitlnalurie (Qmax)

Qmax = Qr+Qs+Qi ;m3/s ﬂ x
/ 2& -



2. 9991 lvavenilune
NNYAT Manning's Formula

W n
Q = (AxR x8 )/n

de Q= Wnanhil esuld m’/s
D = vuenefvenuuy m.
s = anuenuvenieszuieh ; mm
n = ﬁuﬂsxﬁwéﬂmm;wzmmﬁmzmﬂﬁa
= ﬁuﬁﬁﬂ‘lﬁmmmﬂﬁa=pixr2= (pi4)D’

. D A4 . o
= gasdiusznaiunndans lva nruiduvevuiilen= D4

G ¥F
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BH-1

— —
szeiuhnvgu |

_i

2INIAUYAUIE +0.00 .
2NTZAVAIZ +0.00 X.

VNTLAVYAUDZ +0.00 U,

seRIh oY

(133)

amEn |
(1013)
22.50 _
18.0¢
22.50

3.3 ANy TUAHUATAMENTIAIY

E 4 ¥
vinmsdsasnagey luieslfimswesutsiudn lafiais 199 2

I=’ L g = Y 1
AN 2 BTAIATANH U TUAULBSAUTULINA1I

#QMI91 BH-1

: m"%{'ﬂ | izﬁ’nmmﬁn :l: SR ﬂs::m*nﬁu 5 i1 Consistency/
%ﬁﬁ'}{ | | : . relative dénsity
1 T 0.00-1 150 Cla&ey Silt, Some of Sand Light Gray, Soft to Very Stiff
ML Light Yellow,
Yellowish Gray
2 11.50-13.00 Silty Clay Brownish Gray Very Stiff
CL
3 13.00-22.50 Clayey Siit Brownish Gray, Very Stiff to Hard
ML Light Yellow,
Grayish Brown
i s Smansaa mouumri a1 Websire: ywplamisavesailiesten Wi




YIguuez BH-2

ey ; sedumanin | sziandu Gl 1 Consistency/
frdn Mo — W " relative dehs‘iiy-
1 0.00-2.45 Clayey Silt, Some of Sand Light Gray, Soft to Medinm
ML Light Brown
2 2.45-2.95 Silty Clay Light Gray Soft
CL
3 2.95-4.00 Clayey Silt, Some of Sand Light Yellow Medium
ML
4 4.00-8.50 Silty Sand Light Gray Loose to Medium
SM
5 8.50-13.00 Silty Clay Light Gray, Very Stiff to Hard
CL Yellowish Gray
6 13.00-14.50 Silty Sand Light Gray Dense
SM
7 14.50-17.50 Clayey Silt, Some of Sand Light Gray Hard
ML
8 17.50-18.09 Silty Sand Light Gray Very Dense
SM

PEURT, RN

V3% Y Iaansau nesdauenin nji diva




1991 BH-3

mm: 31“ i ) 5 e Co A1 Consistency/

. _ i
R 2004 | relative density |

1 0.00-11.50 Clayey Silt, Some of Sand Light Gray, Soft to Stiff

ML Light Brown

2 11.50-16.00 Siity Clay Yellowish Gray, Very Stiff to Hard

CL Light Gray

3 16.00-22.50 Clayey Silt Light Gray, Hard
ML Light Brown,

Grayish Brown

ooty g o s eyt T puite i e e T b o a3 b

o g ar
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4. masnpemmsinhnivedin

41 gruvinaudunen uozendnely

Qa = Qu/ES. )
Where: Q, = Ultimate pile load
F.S. = Factor of safety

The ultimate pile load may be expressed as

Qu = Qst + Qb — Wy (2)
Where: Qu = Ultimate bearing capacity

Qst = Skin friction

Qsb = End bearing

Wo = Pile weight
The skin friction (Qs) and end bearing (Qe) can be calculated as follow:

For pile in sand:

Qur = Ap.p.tan @, (3)
Where: Ap = Area of pile cross section

p = Lateral pressure =K .r .Ds

s = Coefficient of lateral earth pressure(see Table 1.1)

I = Effective unit weight

D¢ = Depth of surcharge

&, = Angle of wall friction (see Table 1.1)

Qeb. = r.De. Ng. Aeb 4
Where: Ng = Bearing capacity factor (see Figure 1.1)

At = Area of pile cross section

For pile in clay:
st = Ca. Ap (5)
Where: C, = Adhesion factor

For driven pile: Co = 09(C<4.5)
Co = 45+ (0.3.(C-5)(C>4.5)
Forboredpile: C. = 03.C
Qeb = 45U:. Aep (6)
Where: U. = Unconfined compressive strength

1iih 10
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42  gIunnud

S3m3# 1: Allowable Bearing Capacity

14
HUA5UBY Terzaghi (1943) Asen J1lil:

Qa = 1/E.S. (qNg+ 0.4r. B. N,) (N
Where: Q.1 = Allowable bearing capacity
q = Overburden pressure
= r.Ds
D = Depth of shallow foundation
B = Width of footing
Ng, Ny, = Bearing capacity factors that are non-dimensional and are

function only of the soil friction angle(see Figure 1.2 and Figure 1.3)

Remark: This equation for cohesionless soil (for C =0) and square footing

'3%15‘7; 2: Allowable Bearing Pressure by Empirical Equation

] s
guauAfinsuuruRudaveny IFaumsves Teng (1969) TaglHilinsngadald

2 o " w12
25w, TAEBgUUNUGMYOS Terzagi and Peck (1948). Asaumissia fail

Qa2 = 3.5 Now—23). [(B+0.3)/2B]>. Rw. Fa (8)
Where: Qa2 = Net allowable bearing pressure for a settlement of 25 mm.

Neor = Corrected standard penetration value

Rw = Water table correction factor (see Figure 1.4)

Fq = Depth factor
= (1+D¢/B)<2.0
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SemsAIAUNsSUINTn VeI TUAY

Pile Béaring Capacity Calculation

Tnamapssgiameefn  ameudn edies qifia
Q, Qe + Q- W,
Q; Ca.Ap For Clay
Q. Ap.p. tm¢a For Sand
Q. 45.Uc. A, For Clay
Q.. = Y.Df.Nq.A, For Sand
Q, = Q,/FS.
eudunoniunsing
Calenlation For BH -1
Skin Friction Capacity
- De;fh__ Skin Frict_i(;n 1 _émnMative Skin-‘F;iction
(m.) Tons Tons |
1.50-3.00 - 2.28 - 2.28 :
3.00-4.50 342 5.70 :
4.50 - 6.00 4.56 10.26 -
6.00-7.50 6.16 16.42 _ )
5 7.50-9.00 7.39 23.81
| 9.00 - 10.50 9.60 3341 o
10.50-12.00 9.28 42.6;9 - B
12.00 - 1?;.50 9.28 51.97
13.50 -15.00 10.41 62.38——_
15.00 - 16.50 11.81 : 74.19 - il
16.50 - 18.00 . 12.09 86.29 |
18.00 - 19.50 13.22 99.50 _
19.50 - 21.00 24.19 123.69
21.00-22.50 25.03 148.7_2 1

Y3 Wi Smansys aeusaunun a5/ §15a
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Tnsamarsugamizun

EY A 2]
FLINSLNI BN 249091

nduneN3uNIINA (BH - 1)

Bearing Capacity
Df
(m.)
| _12.00

13.00

14.00

135N Wt imanssu aeudauaun o5y

o e

4mn

=]
=]
=
@n

48.87 (Lp)

55.44 (Lp)

— PN RS S VT
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Qeb

Tons

105 Aeb

105 Aeb

130 Aeb



sy 8/ ¥ A
Tﬂi@ﬂ'ﬁlﬂiﬂgﬁﬂﬂ"l%uﬂﬁl FLINEUNTD 0.1UBY 2408

uduaeniuusna (BH - 1)

T Qeb Wp Qu T Qa (Tons)
Pile Section Pile Tip Qsf —
Ton Tons Tons FS. =25 | F&8.=3.0
m. m. Ton
Jo.20x 020 12.00 34.15 4.20 L.15 37.20 14.88 12.40 |
Lo22x022 12.00 37.57 5.08 1.39 41.26 16.50 13.75
-a(_).zs x0.25 12.00 42.69 6.56 1.80 4745 18.98 -15 82 :

[J0.30% 0.30 12.00 51.23 9.45 2.59 58.09 23.23 19.36—
£10.35%0.35 12.00 59.77 12.86 3.53 69.10 27.64 23.03
(1 0.40x0.40 12.00 68.30 16.80 461 80.50 32.20 26.83

| £10.20x0.20 13.00 39.10 4.20 1.25 42.05 16.82 14,02
£1022x0.22 13.00 43.01 5.08 151 46.58 18.63 15.53
[J0.25x0.25 13.00 48.87 6.56 1.95 53.48 21,39 17.83
£]0.30x0.30 13.00 58.64 9.45 2.81 65.29 26.11 21.76
(10.35x%0.35 13.00 68.42 12.86 3.82 77.46 30.98 25.82
(]0.40x0.40 13.00 78.19 16.80 4.99 90.00 36.00 30.00
10.20x0.20 14.00 44.35 3.20 1.34 48.21 19.28 16.07
o22x022 14.00 48.79 6.29 1.63 53.45 21.38 17.82
0o0.25x0.25 14.00 55.44 8.13 2.10 61.47 24.59 20.49
00.30x 030 14.00 66.53 11.70 3.02 75.20 30.08 25.07
[J035x035 14.00 77.62 1593 4.12 89.43 35.77 29.81
(10.40x 0.40 14.00 88.70 20.80 5.38 104.13 41.65 34.71
HUELT
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Tnsamunsug@imezuds  aumsuds eafes e
Q = Qs+ Qu - W,
Qu = Ca.Ap For Clay
Q¢ = Ap.p. tan¢a For Sand
Q. = 45.Uc. A, For Clay
Q, = Y.Df.Ng.A, For Sand
Q, = Q,/FS.
gz Sunsana
Calcnlation For BH —1
Skin Friction Capacity
Depth Skm F_rlctmn | Cumulatlv; _Sl:m Fr;tl_on_ _i
(m.) ‘ Tons _! N Tons - |
1.50-3.00 s | am -
300-450 | 214 _ 156
o ———d —
| 4.50-6.00 2.85 | 64
600-750 | 385 10.26
7.50~9.00 4,62 | 488
9.00 - 10.50 6.00 | 2088
10.50 - 12.00 4.69 1 "25:57
12.00 - 13.50 _.' 4§g - 1 3_0_.26_
| 1350-1500 5.79 36.05
15.00-16.50 | 7.17 523
| 16501800 | 745 50.67
j  18.00-19.50 8.55 59.22
19.50-21.00 | 19.31 | 78.53
I 21.00—22.56 ] o _i9§o_ "

yFin AiugInansay neudaun n;zl mﬁ’
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Tnumuesugdanwudy  awmenin eddles  a.quin
ErudMIETulsIne (BH - 1)

Bearing Capacity

| Df | Qsf |' Qeb

|J {(m.) i Tons [ Tons

| 120 | 25.57 (L;;“_I BE 1-05, Acb

’ 300 28.69 (Lp) | 105 Aeb
1400 32.19 (Lp) | 130Ab

| 500 | "36.(;5 (Lp) i Tss-AeB-




Tnasmaasegiimezuds  aumzufy  ealles a.gifie

udn s Tunsang (BH - 1)

Qb | Wp | Qu | Qa(Ton)
Pile Section = Pile Tip Qsf \ — !
Ton | Tons Tons | F.5.=3.0 FS.=35
m, m. Ton . _
Doz | 1200 | 2812 1010 | 277 | 3545 | 1182 10.13
& 050 2o | 407 | 20e2 | 56 ‘ 5513 1838 | 1575
& 060 12.00 @_ 4820 | 29.69 ‘ 8.14 —|| 074 | 225 | 1993
035 | 13.00 3155 | 1010 300 | 3ses | 1288 1104
@ os0 | 13.00 I| 507 | 2062 | 61 | 5956 1085 T
G oeo | 1300 | sao8 2069 s 95 | s | 24
. Doss | 100 | 3539 1251 | 323 467 | 148 | 1276 _
Doso | 1400 | sose | 2553 | 660 i 6040 | 2316 | 1985
Dogo | 1400 | 6068 | 3676 om0 w93 | 231 | 252
Go3s | 1500 | 3964 | 1616 | 346 | 234 1745 | 1495
Doso | 1500 | see | 3299 | 707 | 255 | 27m | 1
Goso | 1500 | 67195 | _4_7._56_'[' 08 | 10527 | 3509 | 3008
HaNBive)

o el o v - &4 & Z o o @ o
1. NIRNNAUIZABITAIUTUNI W HIDNIVUFUNTI  Msviuaudueie wwanels
75 WET PROCESS
o s o Qs =g g o o or @ °
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Calculation For BH -2

Tnsamansugiameuia  aunizdd  ediles  a.gifm
Q, Qu + Qu - W,
Qur Ca.Ap For Clay
Q¢ Ap.p. tan(ba For Sand
Q. 45.Uc. A, For Clay
Q. Y.Df . Nq.A, For Sand
Q, Q,/FS.
Skin Friction Capacity
Depﬁ; | S]&n Friction C;uml-llative_ Sk;n I;‘riction
(m.) Tons Tons -
1.50-3.00 228 2.28
3.00-4.50 3.56 5.84 e
 as0-600 | 4% 1077
6.00 -7.50 6.62 17.39 a
7.50-9.00 8.23 25.62
9.00 - 10.50 9.00 34.62
10.50 - 12.00 10.13 44.75 -
12.00 - 13.50 14.06 58.81 _
13.50-15.00 15.17 73.98
B 1-5_(-)0_-_- 1_6:50 17.77 o 91.7_5 :
16.50—-18.00 19.97 111.72 -

W
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Tnvsmaaseg@inzuds  aumenfn edfles  agifia
udunenIulng (BH - 2)

Bearing Capacity

.Df Qsf - , Qeb |
(m.) : Tons ' Tons |
1200 | @70 | 219A0b
13.00 54.12 (Lp) | 441 Acb

14.00 o “| - _,6_3786 (Lp) - —|_ _ -475_ Acb o

Website : www.phamisava-soiltest.com % 19
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s ¥ -1 &
Inumanngainedd  amzudy eafien  ogiie

wdiunonIuUIINA (BH —2)

o 1 er' Wp Qu Qa (Tm-ls)_ _

Pile Section Pile Tip Qsf == ' B
Ton Tons Tons FS.=25 | FS8.=3.0
m, m. Ton

[H0.20x0.20 12.00 35.80 8.76 | 1.15 _4;.:11 _ 1’;; 1 Ei

| E] (E22 X (_J_Q% 12.00 39.38 10.60 1.39 48.59 _ | 19.43I KD 16.?_.0_
[Jo0.25x0.25 12.00 44.75 13.69 1.80 56.64 | 22.66 'l _18.88 .
J0.30x0.30 12.00 53.70 19.71 2.59 7(_).82 28.33_ 2_36—1 F
L1035x035 12.00 62.65 26.83 3.53 85.95 34,38 | 28.65
[10.40 x 0.40 12.00 71.60 35.04 461 102.03 40.81 34.01
[10.20x0.20 13.00 43.30 17.64 1.25 59.69 23.88 19.90
(10222022 13.00 47.63 21.34 1.51 67.46 B 2698 | 2249
(J0.25x025 13.00 54,12 217.56 1.95 79.73 I 31.89 26.58
[J0.30x030 | 13.00 64.94 39.69 2.81 101.83 40.73 33.94
1035x035 13.00 75.77 54.02 3.82 125.97 5039 41.99
(710.40x0.40 13.00 86.59 70.56 4.99 152.16 60.86 50.;2
i 0.20x0.20 14.00 51.09 15.00 1.34 08.74 27.50 2291
(J022x022 14.00 56.20 22,99 1.63 71.56 31.02 25.85
[10.25%0.25 14.00 63.86 29.69 2.10 91.45 36.58 30.48
[1030x0.30 14.00 76.63 42.75 3.02 116.36 46.54 38.79
[1035%0.35 14.00 89.40 58.19 4.12 143.48 57.39 47.83
[10.40x 0.40 14.00 102.18 76.00 5.38 172.80 69.12 57.60
HRUBLTIF
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icity Calculation

e a .
Az edlies  a.guim

Tnsamamsugiameuna

Qn = Qs[ + er - wp

Qr = Ca.Ap For Clay
Qr = Ap.p. tan(ba For Sand
Qe = 45.Uc. A, For Clay
Qu = Y.Df.Nq.A, For Sand

Q, = Q,/FS.
EdNIEIuLsIng
Caleulation For BH - 2.

Skin Friction Capacity

i Depth 1 Skin Fricti.o.n Cumulative-Skin Friction
! (m.) Tons | - ions 71
 1s0-300 | 14 | 143 |
e | e
| 450-600 | 3.08 B
| s00-750 | 414 | 10.87
| 7.50 _000 |__ 514 1601

9.00 - 10.50_ l 44 20.43
1 | 1(;.50 - 12._00 :' 5.52 | _ 25.94— - f
200 1350 | 938 | 3532 |
T R T R
\ 1500-16.50 | 11.11 55.91

16.50_ - 1;00 12.48 ' 68.39

S e
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lnssmaasugimmzudy  aumeudy  eafies  a.gufm

Uz Tunsinn (BH - 2)

Bearing Capacity
| DI Qsf | Qeb
{(m.) Tons Tons
i. —= — - ———— - e
12.00 25.94 (Lp) 219 Aeb
13.00 32.19 (Lp) 441 Aeb
| 14.00 38.48 (Lp) 475 Acb
| - . i

15.00 44.80 (Lp) 508 Aeb

134 Wi Imanssu aoudaunun 5l §10
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Tnssmamsegiamenfs  aumzufy  eades  a.guie

wrudanzSunsana (BH - 2)

Qb | Wp Qu ) Q; _(Tons_)
Pile Section Pile Tip Qsf | T
| Ton Tons |  Tons FS.=3.0 | F.5.=35
m. | _m. Ton | 1
@ 035 | 1200 2852 | 2107 |l 271 | 4682 | 1561 13.38
& 050 ‘ 200 | 4075 | 4300 | 565 | 78.09 2603 | 231
& o060 | 1200 4890 | 6192 } s14 | 10267 | 342 | 2034
& o035 | 13.00 3530 | 4243 | 300 | 7482 24.94 2138
J 050 ; 1300 | 506 8659 | 6.13 . 131.03 B8 | 3as
& 0.60 \ 13.00 6068 ‘ 124.69 J 382 | 17654 s885 | 5044
035 14.00 031 | 4570 3.23 ]| 84.78 2826 | 2422
" Goso | 1400 | 6044 | 9327 | 660 1—14;1;_ 4004 | 4203
@ as0 1400 | 7253 | 13430 950 197.34 i_nsgﬂs 56.38
. Do | 1500 | 4926 | 4888 346 | 9467 | 3156 27.05
\‘ @ 0.50 1500 | 7037 975 | 707 | 16305 ;"_5?; _j_ 46.59
D 060 | 15.00 .;. 84.45 | 14363 | 108 | 217.90 7263 6226
VBN
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| i Beariig Capaciy Caleultio

Tnsamsimsug®imeandy  aupznia  oudies .

Qu = Qaf + er - Wp

Qi = Ca.Ap For Clay
Qr = Ap.p.tana For Sand
Q. = 45.Uc. A, For Clay
Qv = Y.Df.Nq. A, For Sand

Q, =  Q,/FS.
E@NUHABNSUUTING

Calculation For BH -3
Skin Friction Capacity

Depth Skin Friction Cumulative Skin Friction
(m.) Tons Tons o :
1.50-3.00 2.28 ) 228
3.00-4.50 341 5.69 o
4.50-6.00 [ —4—75 I 1(1447_“
6.00 - 7.50 7.31 17.75 ]
7.50 - 9.00 7.59 25.35 4‘
9.00 - 10.50 7.59 32.94
16.50j1_2.00 B 7.88 - _ :40_82 !
i __12.00— 13.50 9.00 49.82 - :
- 13.50~15.00 10.41 60.22_ N
B 15.00 - 16.50 - —135____ -_____ _7_3.72_ o :
16.50 - 18.00 - 14.06 87.78
18.00 - 19.50 23,91 111.69
19.50-21.00 | 24.75 136.44
;1 .50 - 22.50 | .- ; 25.59 ' 162.03
15 fiusInInssu aeudauawnt nfi d10  Website : wuw.phanvisava-soiltest.com Hihn 24




an = S
Tnssmamsugaanmzein  aumzefy  eafes agifin
wnduneniuusing (BH -3)

Bearing Capacity

l-)f- | st | | Qeb |
(m.) Tons Tons

12.00 o 40_.82 (Lp) N i _-1_00 Acb

13.00 | _46.82 (Lp) - 100 Aeb |

_14.00 B _52;.29 (Lp). ] —135 Aéb |

ko b e i i o
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Thsmunsugdannizudy  aimeuia  edlies 0.4

rudunenivusina (BH-3)
o l

Qeb Wp Qu Qa (Tons)
Pile Section Pile Tip Qsf T
Ton Tons Teons FS.=25 | F.S.=3.0
n. m. Ton

.Eo.zb x 0.20 _ 12.00 32.66 4.00 1.15 35.50 14.20 11.83
[lo22x 022 12.00 35.92 434 1.39 39.37 15.75 13.12
[10.25x0.25 12.00 40.82 6.25 1.80 45.27 18.11 15.09
(]030x0.30 | 1200 48.98 9.00 2.59 55.39 22.16 18.46 .
£10.35x0.35 12.00 57.15 12.25 3.53 65.87 26.35 21.96
[10.40x0.40 | 12.00 65.31 16.00 4.61 76.70 30.68 25.57
(i0.20x020 | 13.00 37.46 4,00 1.25 40.21 16.08 13.40
D‘_o.zz x 0.22 13.00 41,20 4,84 1.51 44.53 17.81 14.84
L10.25x0.25 13.00 46.82 6.25 1.95 51.12 20,45 17.04
[J030x030 | 13.00 56.18 9,00 2.81 62.38 24.95 20.79
[1035x0.35 13.00 65.55 12.25 3.82 73.98 29.59 22.6? ]
Uo.40x0.40 | 13.00 74.91 16.00 4.99 85.92 34.37 28.64
[(020%x020 | 14.00 42.63 5.40 1.34 46.69 18.68 15.56
(lo22x 022 14.00 46.90 6.53 1.63 51.80 20.72 17.27
{Jo2sx02s 14.00 53.29 8.44 2.10 59.63 23.85 19.88
(Jo30x030 | 14.00 63.95 12.15 3.02 73.07 29.23 24.36
[1035%0.35 14.00 74.61 16.54 4.12 87.03 34.81 29.01
{}040x040 | 14.00 85.26 21.60 5.38 101.49 40.60 33.83
HIBLYIR
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Tnsimaasugdamandn  aunieud s.qua
Q Qe+ Qu - W,
Q. Ca. Ap For Clay
Q. = Ap. p.tand)a For Sand
Q. = 45.Uc. A, For Clay
Q. = Y.Df.Nq. A, For Sand
Q, = Q,/FsS.

iz uNs IR

Calculation For BH —3

Skin Friction Capacity

B De_pth [ Skm Friction ’ CumEtlve Skin Fn-c_tmn

I (m.) i __ Tons_ ‘ Tons .
150-300 | 143 R 1
3.00-—4.52 _1 ) _ 2_!3_ Jf— - 3.56 N
450-600 | 297 | 653

6150 #__ N 38

| 7.50-9.00 3.03 12.32
9001050 | 3 93__ L 1s3s

10.50 — 12.00 331 18.66

12.00-13.50 441 23.08

13.50 - 15.60 579 1 28.;37_

15.00 — 16.50 8.83 | 37.70 |
| 1650-1800 | 938  we
Cwwosw | sw | e
‘ 19.50-21.00 | 19.50 | 85.61 |
 2100-2250 | s

wih 27

Website : yhww: ngﬂ;n viverv-sof .’:e,s'z ey

13N WusInanTan neudauau ﬂﬂl g1fm



Tnsmanmgdaneudy  asmzudy  eslles  o.qin
e uiunsTunsina (BH - 3)

Bearing Capacity

! Df | Qsf ' Qeb

= (m.): " Tons Tens '
- - remmmere]
, 12.00 | 18.66 (Lp) 100 Aeb '
I 13.00 21.60 (Lp) 100 Aeb

_t 14.00 25.01 (Lp) 135 Aeb |
[ 15.00 28.87 (Lp) 207 Aeb J
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Tnsamuasugdimeuds  aunzudy eslles  e.giia

EUTWIZTUNTING (BH - 3)

: Qeb [ Wp | Qu Q; fTons_)
File Section | File Tip ot Ton | Toms | Tons | -F;S.=3.0 | F.5.=35
| |
# | = | Te | . |
J 035 ; 1200 | 2052 062 | 277 2737 | 912 | 782
J 0.50 1200 2931 1963 | 565 | 4329 | 1443 . 1237
Dog | 1200 | 3517 827 | 814 | 5530 [ 1843 | 1580
Jo3s | 1300 | 2375 | 962 | 3.0 3037 | 1012 | 868
J 0.50 ]' 1300 | 3393 19.63 .. 6.13 4144 | 1581 \ 13.55
J 0.60 1300 | 4072 | 2827 | 882 6017 20.06 | 17.19
J 03s 14.00 27.50 5 12.99 323 | 3726 4 | 1064
@ 0.50 14.00 1929 | 2651 | 660 \?26 7"19—73— 1691 |
& 0.60 | 14,00 4714 38.17 9.50 75.81 i 2527 | 2166
@035 | 1500 31.74 19.92 3.46 4820 ! 1607 | 1377
@ os0 | 1500 4535 [_ 40.64 707 | 78.92 | %31 | 255
D060 | 1500 54.42 ] 5853 1018 | 10277 | 3426 i 29.36
ERLT)
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agluinauaza M

< a’yl L) ) a1 o
naRamsrRdTnuasIneiay uuTharonineadn Tnssmaasugasimenda
aumzudy  eudles  agia Tessusedendeduszdunmdnunyaamhdnue waniy

L * g
yoslnsams lddemnsde il

ﬂ'li'NLLﬁﬂ\iﬁm'lﬂm"lﬁmﬁﬂﬂ‘U'ﬂQIﬂiﬂﬂ’li
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Photo of field activity for BH-2
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@ Summary of Results

® Soil Boring Log
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SUMMARY OF RESULTS FOR BH-1

PROJECT erugds imzum ENGI'N'E'E'KE‘.'mtié”:ﬁmM.u&iﬁ*’ BORING NO
LOCATION : aumeufa e.die v.qifin DATE  : 14 futiow 2562 1
ISS_PTH ATTERBURG WATER | GROUP | UNIT SIEVE o I}c : _'\ZAI_\IE__ _SP;I‘ '
LIMIT CONTET | SYM- | WEIGT ANALYSIS t/m’ SHEAR | N
% .
m. wle || % BOLS | tm® | # | #10 | #40 | #200 | LAB | POCKET | ym® | BUFt
1.00-1.45 No Recovery ML 4
150195 | 366 | 206 | 7.0 32 | ML | 167 B 4.0 ! 3
2.00-2.45 No Recovery ML 4
 as029s| 372 | 208 | 74 | 316 ML 168 | | B 5.0 ]
 3.003.45 ] 368 1, 298 1 7.0 31.4 ML | 168 | - 5.0 4
4.50-4.95 No Recovery ML 5
6.00-6.45 | 36.0 | 292 | 68 30.8 ML 1.72 130 10
7.50-7.95 | 362 | 298 | 6.4 30.4 ML 1.74 15.0 11
9.009.45 | 358 | 20.8 | 6.0 29.2 ML 1.78 24.0 17
10.50-10.95 | 35.6 | 30.2 | 5.4 28.9 ML 1.80 24.0 17
12.00-12.45 | 376 | 226 | 150 | 286 CL 1.80 ‘ 25.0 17
13.50-13.95 | 340 28.8 | 52 27.8 ML 1.84 - wo | | u
15.00-15.45 | 33.5 | 289 | 46 25.0 ML 1.88 36.0 26
16.50-16.95 | 32.8 | 284 | 44 24.6 ML 1.90 37.0 27
18.00-1845 | 316 | 274 | 42 %40 | ML 1.94 T 31
19.50-19.95 | 20.4 | 256 | 3.8 19.9 ML 2.16 >50.0 70
21002145 | 288 | 248 | 40 19.4 ML 2.18 I >50.0 =] 7
12502205 | 284 | 248 | 36 18.0 ML 220 | _ >50.0 : 84 |

Y

uiyn

€ 5

ar &
HE

Iangsu poudaunun a5t f1ia

Website : www.phanvisava-soiltest.oom




PROJECT

SUMMARY OF RESULTS FOR BH-2

HGE S GERU L] | ENGINEER mﬂaﬂnmf U | BOR]NGNO [
LOCATION : e um muaa ﬁl{]mﬂ | DATE. . 15; nuuwu 2562 | 2
" pEPTH | ATTERBURG a v VANE | SPT
_ LIMIT t/nt’ SHEARi N
| % - | | |
-t — ,. |
. om L PLYEI g #200 | LAB :POCKET ¥’ ! BI/Ft
100145 | N(_)Recov;ary : ML i | o : e
o 150-195 | 366 | 314 | 52 | 304 i ML 170 | j—- | 6.0 i 5
R 0 A B R
2.50-2.95 | 41.0 l 226 | 184 | 386 CL | 166 [ 40 3
] 13.003.45 | 352 | 302 1- s0 | 300 ML | L70 ] _l— __ w | |6
a _t1_56-49_5 | _No Rccove-ry_ _ | SM J L 1 ) 16
I - 6.00-6.45 . NoRccovery - “S? j__ o N ‘ ) ‘ 14
] 750795 | SlightPlasticity | 246 | SM | L7 | 96 | 70 | 44 | 16 | _ ' %0 | | 16
I 9009, 45| 384 l 21.6 ‘ 168 | 295 | cL 178 ] | 25.0 16
| 10,50-10.95 | 362 | 271.6]7 46| 28 | cL 1.88 - | |7 30.0 20
 12.00-12.45 .._31;,.6 ! 122| 2us CL 1.94 [ } >500 | 1
]- 13501395 | sEg;téi;stiQity 1856 sM | 212 | 94| & | 38 __mn : >50.0 | %
fs?m@ 302 1_262__|_42 (_} 20.5 _ML | 214 1 N ,:i_ l . ' éé.o__ ; _4[1
| s 50-1695 | NoRecovery Y | ‘ 48
18.00-18 45‘ SllghtPla;tl_cl;y_ 11.4 SM 2.24 I %2 | 60 | 12| 18 J' : >50.0 673"

v35n WugImanssu povdaneryi ﬂj’l’ a7

a_ 2
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L SUMMARY: OF RESULTS FOR BH-3

PROJECT :itsugd3 imguda | ENGINEER :"iﬁeii'i‘ﬂstfiaf;ucﬁi BORING NO
LOCATION : aumzuis a.idies s.qifia DATE  : Is fiusisu 2562 3
DEPTH ATTERBURG WATER | GROUP UNIT_ o SIEVE . . ucC. VAI_JE SPT
LIMIT CONTET | SYM- | WEIGT mmﬁszé-f t/m’ SHEAR | N-
%
m. LL | PL ( PI % BOLS | ¢m’ | #4 | #10 | #40 | #200 | LAB | POCKET | ym’ | BUFt
1.00-1.45 No Recov;’,xy ML a D T T_
I
1.50-1.95 | No Recovery ML 4
2.00-245 | 3741 312 | 62 318 ML 3 1.68 7 5.0 N 4
n 2.50-2.95 No Recovery ML T 3
3.00-3.45 No Recovery ML ' 1 17 1 T 5 _
4.50-4.95 No Recovery ML 9
6.00-6.45 | 37.7 | 31.9 | 5.8 31.2 ML 1.73 B 13.0 10
7.50-7.95 | 37.0 | 314 | 3.6 31.0 ML 1.74 15.0 1
9.00-945 | 364 | 31.2 | 5.2 30.6 ML 1,74 15.0 11
;1 10.50-109s5 | 368 | 31.8 | 5.0 30.0 ML 1.75 16;. _ 12
12.00-12.45 | 38.0 | 214 | 16.6 29.4 CL 1.80 22.0 16
13.50-13.95 | 364 | 2.22 | 14.2 21.0 CL 1.85 30.0 ' 21
_;S_OO-IF;;S 3-50 224 | 12,6 22.8 i CL 193 T 45.0 d_g |
16.50-16.95 | 31.0 | 27.0 | 4.0 224 ML 1.96 >50.0 34
18.00-18.45 | 29.6 | 258 | 3.3 20.0 ML 2.15 >50.0m : 69 N
19.50-19.95 | 289 | 258 | 3.6 19.6 ML 2.19 >50.0 72
21.00-21.45 | 284 | 254 | 3.0 19.0 ML 2.20 >50.0 75
i 22.50-2295 1 280 | 248 | 3.2 17.0 ML 2.26 ;50.0 9_3
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PHAN ENGINEERING CONSULTANTS CO', LTD. BORING NO. 1 i
o DATE 14/9/2562 5
SOIL BORING LOG }
st — . s
o e VnTRURAE ;
PROJECT LOCATION. y
" ) LOCAT[ON HOLE ELEVATION +.00 m. y
g iy mimeif- eadles:o.gifn WATER ELEVATION - m.
>'(. N " WATER 0O s e Ue Lsb,
X VATERCONTEN STANDARD o' Uc pocket
e’ LIDUID LIMIT. . . Vona shear
; L e— PENETRATION
SOIX, DPESCRIPTION: ., PASTeLMT o (i)
o (BLOWS/FT)
20 40 60 80 2 40 -6 20 40 80
Soft to Very Stiff, Light Gray, _ e 1 ,
5
. > 3 > -
Light Yellow, Yellowish Gray, Clayey Silt. §.§ 2 o _: = — .{ Y
Ss4 oo : ol -
Some of Sand sy 3 > - & T 11
4 . |
i 1 Ss6 3
| 5
; 87! 6 o 10 — -—-T-— — !
. .
' ‘858 ! %o 1. —f _,[_ =
| 8 . 1 '\
t &9 | D f:;; 12 ——
1 ] 10 .
S510 - 12 !
Mi 11,50 it [ I E
Very Stiff, Brownish Gray, Silty Clay |/ Asr | e 12 -
— (L 1300 1 27 13 ‘
Very Stiff to Hard, Brownish Gray, sz | e A BE
! : ' | |
Light Yellow, Grayish Brown, Clayey Silt sss | 15 b ) 28] : | :
: 16 : Y L {
Bz 14 Heo &AL e et
‘ 1 A \ ' \ | ;
S35 | 18 e | L S| U B
N [ R RN
Sa16 19 e ' Phg. W0 | '___\_‘_:‘g!_
§517 | 21 JEES l —ahy 1 1 _|
ML 250 so1e | 2l —ilue I (N S
.
End of Bore hole. ! . -
' ’.
1 ;
[ l ‘
[ |
|
| |
||
| |

o
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PHAN ENGINEERING CONSULTANTS CO., LTD.

BORING NO. 2
DATE 15/9/2562

SOIL BORING LOG
YINLAUIAISY
PROJECT LOCATION : ;
1T HOLEELEVATION +.00 m.
insughs nocuda Azl eudies .qifin WATER ELEVATION - m.
L Samp|! Df Uc Lab.
L] » (4
E X WATER CONTENT STANDARD o e poeist
type & LIDUID LIMIT « Vaie iidar
G . 'FENETRATION
SOIL DESCRIPTION No. [@)| *— PasTouMT o (o)
E (BLOWS/FT)
N
b 20 40 60 80 20 4060 20 40 60
Soft to Medium, Light Gray, Light Brown) | | | |7 i |
. B o
Clayey Sil¢, Some of Sand §:§ 2 - E IS5 =
ML 245 /K64 55 3 ';s @ i g
Soft, Light Gray, Silty Clay - 4 X
oL L F il e ) = = =
Medium, Light Yellow, Clayey Silt, " i N | s 4 I |
Some of Sand AbE 7
ML & oL Al ses : N6
Loose to Medium, Light Gray, Silty Sand | | | 8 i
e a y sao | o b 16
Very Stiff to Hard, Light Gray, / 10 ;
Ss 10 e b~
Yellowish Gray, Silty Clay / e (1 R
s | 12 —e
[ | 13 2 13
Dense, Light Gray, Silty Sand [ Ysar2 ’ =
SM 1450 Bol0 9 b B
Hard, Light Gray, Clayey Sikt, 5613 | 15 o “°
18
Some of Sand ss1d ~
ML 17.50 G \\\.h
Very Dense, Light Gray, Silty Sand sas | 181w — — <
Shi 18.09
End of Bore hole.

L)

y3dn s Irangax aeusanaun afy 19k
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PHAN ENGINEERING CONSULTANTS CO., LTD.

{

e ———————————————

BORING NO. 3

DATE 14/9/2562

SOIL'BORING LOG J
FROJECT LOCATION HOLE ELEVA'I'I(:;Imj: ?O:Lm:l ?
g3 naf aanwad auiles o.gifin WATER ELEVATION - m. |
L
E S_mp DEl «  wamrcownr - ! ARD N :: ‘;;et
‘type o LIDUID LIMIT AND. z Verte shear
_ G , : = PENETRATION
SOIL DESCRIPTION' No. |(my| *— PUsSTCLMT o (tonm2)
’ E (BLOWS/FT)
N [
| D 20 40 60 80 20 40 B0 20 4. 60
. . 0.5 [ | B |
Soft to Stiff, Light Gray, Light Brown, . i 5
s1. =4
. 4 TR |
Clayey Silt, Some of Sand §,§‘ 2 o9 4 . 7 5 | il
84 g : —
sa5 | 3 —
a ) |
Ss6 | — p— ———t—
5 |
| | | |
ll ss7 | 6 —6e————— 10 T : t
Se8 7 ¢‘ e 161 |
’ ' |
Ss9 | 9 T:“-.:E — ‘,j 1 i i
10 i [
8510 e 12 & —i
ML 11.50 b , { {
Very Stiff to Hard, Yellowish Gray, |/ |s*% | 12 L \m i j 1
13, y : i
Light Gray, Silty Clay fj sz | b " -4 21 ——{ \\ —--i s
/sus 154 —¥—o R
S T 16,90 ‘18 - I 1“
Hard, Light Gray, Light Brown, 8814 | i an ‘\\ i\'
Grayish Brown, Clayey Silt ss15 | 18 ”» i | §
{ [ |
Ss16 1 VI ,.\.S'” i i~ﬁ~§
20 b
8s 17 zi '——-Tﬂ \ ho | !
az| . L ! -:
ML 2250 L. 8 R R !
End of Bore hole. :
||
| i

[ 4

n AusInanTsy aowdaumnl o5l $10m
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GRADING CURVES FOR BH-2
US.STANDARD SIEVE 0 a0 w4

110

T T T T f U TITTE
= - 100
- i o0

- 80

)

A _540
i - 30

5
T

- 10

o % FINER OR PASSING
Btchalit L

D) i [ s Wt
© ]
=

0.010 0.100 1.000 10.000 100.000
GRAIN SIZE {(mm.)

|
e 558 v §512 s e 5815 !
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C"ITSN‘YI 1.1 ﬁll‘1."S"’L’ﬁ’lﬁI.L‘J\‘lﬂ‘uﬂNﬂ'lu‘lﬂﬂ‘ﬂﬂxiﬂuﬂﬂwuﬂ'nﬂﬂ

Angle of Coeﬂ‘iment of lateral earth pressure, K

Pile Type | wall friction, Low Relative High Relative
L Density ~ Density
Steel | 20° 0.5 | 1.0
L Concrete | 349 | i 1.0 N “_ _’T-___ 20 ;
| Wood | 2/3¢* i5 4.0

Remark: * is angle of internal friction (¢ ) - s

Lid=5 /
. 150 ! /k\

;;. / Lid =20
2
: /
g‘i 100 |~ / 7
£
= 50 /

| %’\

. Ud=T0
__::/%/ |
ozo 25 10 35 40 45

Angle of internal friction ¢°

g‘d 1.1 Berezantsev’s bearing capacity factor, Nq (after Tomlinson, 1986)

where: L = Length of embedment of pile
d = Diameter or width of pile
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Angle of shearing resistance, ¢ (degrees)
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31]'?; 1.2 Terzaghi’s bearing capacity factors for shallow foundation
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Angle of internal triction, ¢

gﬂﬁ 1.3 Relation between angle of internal friction (¢ ), bearing capacity factors (Ngand N,),
and N-value from the standard penetration test (after Peck et al., 197%)
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3‘11‘7; 1.4 Effect of water table on bearing capacity (a) water table above base level of
foundation and (b) water table below base level of foundation
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1.) Soil Properties
Wn = Natural Water Content Ge = Specific Gravity
LL = Liquid Limi Tt = Natural Water Content
PL =  Plasticity Index Su = Undrained Shear Strength
LI = Liquidity Index ST Sensitivity
uc Unconfined Compression SPT- Specific Gravity
N
2.) Drilling and sampling symbols
SS Split-Spoon — 1 3/8” 1.D,, 2” O.D., except where noted
ST = Shelby Tube — 2" O.D., except where noted
PA =  Power Auger Sample
DB =  Diamond Bit - NX:BX:AX:
CB =  Carbology Bit - NX:BX:AX:
oS = Osterberg Sampler — 3” Shelby Tube
HS = Housel Sampler
WS =  Wash Sampler
FT = Fish Tail
RB =  Rock Bit
WO = Wash Out
Standard “N” Penetration : Blows per foot of a 140 pound hammer failling 30 inches on 2
inches O.D. split spoon, except where noted.
3.) Water Level Measurement Symbols
WL = Water Level WD =  While Drilling
WCI =  Wet Cave In BCR = Before Casing Removal
DCI = DryCaveln ACR =  Afier Casing Removal
WS =  While Sampling AB = After Boring
4.) Soil Consistency and Compactness S _
Cohesive Soils Cohesionless Soils .
__{Clay, Plastic Silt) (Sand, Nonplastic Silt, Gravel) '
' ‘ SPT.N Unconfined SPTN Relative
Consistency | (Blows/) Shea(l'ﬂf]g?gth Compactness Blows/f) D?:/j;W
VerySoft | 0-2 | <125 Very Loose 0-4 | 0-15
Soft L 2-4 125-250 | = Loose | 4-10 1535
Medium 4-8 2.50-5.00 | MediumDense | .4—8 - 35-65
Stiff 815 5.00 — 10.00 Dense | 8-15 6585
Very Stiff 1530 10.00-20.00 | VeryDense | >20 85 -100 I
Hard 1 > 30 >20 | |
5.) Minor Component of Cohesmnless Soﬂ in Coheswe Soil
~ Cohesionless Soils B ~_Cohesive Soils
wp Trace” » : | ({o = 5%—' — If clay content is sufficient to that clay dominates oil
race to some’ 10%-20% | . I .
“Some” 20% - 35% prgpemes then] clay becomes the %nncg)le noun with the
v son | i muer sl cotinete my b added secordng o
VeyLoose | N=0-4blows . 1e. sty |
Loose N=4-10 mﬂr 5 clay, trfe to some sand, trace grav?l |
Medium | N=10 —30blows } ~ Very Soft : 1 000-025 | Tsfor 0—2blows
Dense 1 |_N=30-50blows | Soft .| 0.25-0.50 Tsfior 2 —4 blows
Very Dense L N=Over 50blows | Medium : | 050-100 | Tsfor 4—8blows
) Stff 1.00-2.00 | Tsfor 8= 16blows |
| VeryStiff  : | 2.00—4.00 | Tsfor 16-32blows |
| Hard 1 | Over4.00 | Tsfor > 32 blows
e T e B R S R T D TR S PR TR T ST ST
i;'? in ﬁ‘;:ﬁ"?ﬂ?nﬁw ﬂsuwamuﬁ $il diim. Website ."s-.-'w'u% nhanvisaya-solltesteen ' ¥ 55




UNIFIED SOIL CLASSIFICATION AND SYMBOL CHART

LABORATORY CLASSIFICATION CRITERIA

COARSE-GRAINED SOILS
{more than 50% of material is farger than No. 200 sieve size.)
Clean Gravels (Less than 5% fines) D60 o
' Well-graded gravels, gravel-sand Cy = ——— greaterthan 4,C, = between 1and 3
A GW mixtures, littls or no fines oW D10 10 KDGO
GRAVELS P g oo
Zv] P raded gravels, gravel-san .
M°§ 3:[;‘;0% o] GP m?:tdyurg. iitle ogrra o ﬁnegs GP  Not meefing all gradation requirements for GW
f’z""g‘”’:?’ ~ Gravels with fines (More than 12% fines)
- B imits below "A”
sieve size iﬁ‘;‘ GM | Silty gravels, gravel-sand-silt mixtures GM ;i\::lgeg hss'tssmari 4 A1 Above *A° ne with P1. between
Sk B 4 and 7 are borderiin
e and 7 are & Cas8s
507 cc | Clayey gravels, gravel-sand-clay ge  Alterberg limits above "A" | - requiing use of dual symbols
i mixtures fine with P1, greater than 7 '
nds (Less than 5% fines) ¢ Dgy o
Well-graded sands, gravelly sands, u = = greaterthan 4%, = befiween 1 and 3
oonofnes o sw 10 10*Bgo
. | Poorly graded sands, gravelly sand
y g s, gravelly sands,
5% ct;ranr;:fe 7 5P | itle or no fines SP  Notmeefing all gradation requirsments for GW
fraction smallar gands with fines (More than 12% fines)
thanNo.4 B8 Atterberg Iralts below *A" | | imits lotting i ah
sleve size SM | Silty sands, sand-siit mbaures imits plotting in shaded zone
| 'y sands, sand ins orPl.lessthand | yitn P, betweend and 7 aro
- S san | borderine cases requiring usa
: Atterberg limits above "A'
SC | Clayey sands, sand-clay mixtures fina with P greater than 7 of dual symbals.
FINE-GRAINED SQILS

{60% or more of material is smaller than No. 200 sieve size.)

[

Datermine percentages of send and gravel from grain-size cuzve, Dapending
on percentags of fines (fraction smaller than No. 200 siave size),

Inorganic siits and very fine sands, rock coarse-grained solls are dlassified as follows:
SILTS ML | flour, siity of ciayey fine sands or dayey LeSS BN BPBICENE ..\ .eeeurrersiensrenneinsencrnnnens GW, GP, sW, 8P
AND silts with slight plasticity Mors than 12 percent ......ccevnreeriines RTTTTIReo 'GM, GG, SM, SC
CLAYS norganic clays of fow to medium Sfo12patcent ........cecauinee .. Borderline cases requiring dual symbols
Liquid fimit plasticity, gravelly clays, sandy days,
loss then silty clays, lean clays PLASTICITY CHART
50%
Organig silts and organic sifty dlays of 80
low plasticity -
é 50 2
Inorganic siits, micaceous or g CH 4
diatomaceous fine sandy or silty soils, x 40
SILTS elastic sifts ; w [ ALINE;
AND 9 /" Pl=0,73(LL-20)
CLAYS Inorganic clays of high plasticity, fat s 0
Liquld limit clays E cL A MH&OH
50% g 2 7
orgreeter By | Organic clays of mediumto high g ” 4
& plasticity, organic silts Y I 1 -/ | ML8OL
oy | _ . 0 10 20 30 40 50 60 70 80 8 100
ORGANIC iy 8 PT Peat and cther hlghly organlc soils LIQUID LIMIT (LL} (%)
SOILs a

3 L5 namamsSuunyiiavesduawszuy Unified Soil Classification System

(USCS).
A M LT AR s R e DN R TR et 7&’1’:&@1‘2'}?@&&%’._%3&#&* RENERTE L B T M e S R L S T T R e R T A
& v ar dn T4 o ar . . . .y ¥
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AN ASTM

‘Iﬁns) Designation: D 1586 - 99
AMERICAN SOUIETY FCR TESTING AND MATERIALS
160 Barr Harbcr Dr, Waest Conshohosken, PA 19428

Reptisited from tha Arrual Book of ASTM Standards. Copyright ASTH

Standard Test Method for

Penetration Test and Split-Barrel Sampling of Soils’

Tlus standard is issued vader the fired designation D 1586: the number i y

et 1",

ing the designstion ndicates die year of

onginal adoption or. in the case of revision. the vear of last revision. A nuniber in parentheses indicates the year of Tast reapproval. A
superscript epsilon (&) indicates an editorial change since Lhe last sevision or reapproval.

Tiiis standard has been approved for use by agencies of the Deparament of Defense.

1. Secope *

1.1 This test method describes the procedure, geuerally
known as the Standard Penetration Test (SPT). for driving a
split-barrel sampler to obtain a representative soil sample aml
& measure of the resistance of the soil to penatration of the
smupler.

1.2 This standard does nof purpoit to address all of the
scgfehe problems, {f aiy. associated with its we. It is the
responsibilin of the user of tis standard to estabiish appro-
priate safety and health practices and determine the applica-
bifity of regulatory limitasions prior 10 wse. For a specific
precautionary statement, see 5.1

1.3 The values stated in inch-pound wnits are to be regarded
as the standard.

NOTE 1—Practice D 6066 can be used when testing loose sands below
the water table for liquefaction sudies or when a lugher level of care 15
raquired when drilling these soils. This practice provides infermation on
drilling methods. equdpment variables. ensigy corrections. and blow-connt
normalization.

1. Referenced Docuinents

2.1 ASTM Standards:

D 2487 Practice for Classification of Seils for Engineering
Purposes (Unified Soil Classification System)?

D 2488 Practice for Description and Identification of Soils
(Visual-Manual Procedure)?

D 4230 Pracces for Preserving and Tramsporting Soil
Samples®

D 4633 Test Method for Stress Wave Energy Measurament
for Dymantic Penetrometer Testing Systems?

D 6066 Practice for Determining the Nommalized Penetra-
tion Resistance Testing of Sands for Evaluation of Lique~
faction Potential®

3. Termninelogy

3.1 Definizions of Terms Specific to This Standard.
311 amvil—that portion of the drive-weaight assembly

! This mathod 45 under the jurisdicuon of ASTM Comautize D-18 ¢n Sod and
Reck and is the direcs responsibebry of Subcoronpnse DIS.02 on Sanspling aed
Relared Tieid Testing for Soit Investigarions.

Cugeait aditzon spproved Jan. 10, 1999, Publiched March 1859, Origmally
priblished as D 1795+ 38 T Last previcus edisen D 1586 - 95,

2 Aimat Book of 23TM Stendads, Vol 04.08

? dvwial Bosk of ASTM Sravdarrds, Vol 94.09

which the hammer stikes and through which the hammer
energy passes into the drill rods.

3.1.2 cariead—the rotating dnun or windlass in the rope-
cathead lift system around which the operator wyaps a rope to
lift and drop the hammer by successively tightening and
loosening the rope turns around the drum.

3.4.3 drill rods—ods vsed to transmit downward force and
torque to the drill bit while drilling a borehole,

314 drivesweight assembly—a device consisting of the
hammer. hammer fall guide. the anvil. and any hammer drop
systen.

3.1.5 heammer—ihat portion of the drive-weight assembly
consisting of the 140 = 2 Ib (63.5 = | kp) impact weight
which is suceessively lifted and dropped to provide the energy
that accomplishes the sampling and penetration.

3.1.6 hamimer drop sysrem—that postion of the drive-weight
assembly by which the operator accomplishes the lifiing and
dropping of the hanuner to produce the blow.

3.L7 hannmer full guide—that part of the drive-weight
assembly nsed to puide the fall of the hammer.

3.1.8 N-value—the blowcount representation of the peneira-
tion resistance of the soil. The ¥-value, reported in blows per
foot. equals the sum of the number of blows required to drive
the sampler over the depth interval of 6 to 18 . (150 to 450
mum) (see 7.3},

3.1.9 ANV—he nomber of blows obtained from each of the
6-in. (150-mm) intervals of sampler penctiation (see 7.3).

3.L.10 mnnber of rope trns—the total contact angle be-
nveen the rope and the cathead at the beginning of the
operator’s rope slackening 10 drop the hammer. divided by
360 (see Fig. ).

3.114L sampling reds—rods that connect the drive-weight
assembly to the sampler. Drill rods are often used for this
purpese.

3.1.12 SPT—abbreviation for standard penetration rest. a
term by which engineers commonly rafer to this method.

4. Significance and Use

4.1 This test method providss a soil sample for identifica-
tion purposes and for laboratery tests appropriate for soil
obtained from a sampler that may producs lirge skear strain
disturbance in the sample.

4.2 This test method is used extensively in a geat varisty of
geotechnical exploration projects. Many local corrslations and

*A Summary of Chauges secting appears at the end of this sDedard.
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A 1)

{3) counterciockwise rotaion
approximately 1¥ums

ES

H

B-ﬁ

() dlociavise rotation
approximately 244 fums

Cathaad

Section A-A

Operator heee \

Section BB

FIG. 1 Definitions of the Number of Rope Turns and the Angle for (a) Counterclockwise Rotation and {b) Clockwise Rotatlon of the
Cathead

widely published correfations which relate SPT blowcount. or
N-value. and the engineering behavior of earthworks and
foundations are available.

. Apparatus

5.1 Diilling Equipmeni—Any drithng equipment that pro-
v 1des at the time of sampling a suitably clean open hole before
‘insertion of the <ampler and ensurzs that the penetration test is
performed on nndisturbed soil shall be acceptable. The follow-
ing pieces of equipment have proven fo be suitable for
advancing a borehole in some subsmface conditions.

5.1.1 Drag, Chopping. end Fishiail Birs. less than 6.5 in
{162 nun) and greater than 2.2 in. {56 nun) in diameter may be
wsed in conjuction with open-hole rotary deilling or casing-
advancement diilling metheds. To aveid distubance of the
underlying soil. bottom discharge bits are not permisted: only
side discharge bits are pemitted.

5.1.2 Rollei-Cone Birs. less than 6.5 m. {162 nun) and
greater than 2.2 in. (56 mm) in diamerer may be used in
comjunction with open-hols rotary drilling or casing-
advanecement drilling methods if ihe drilling fluid discharge is
daflected.

313 Hollow-Stem Coniimous Flight Angers. with or with-
out a center bit assambly. may be used to diill the boring. The
imside dinatzy of the hiollow-stam angers shall be fess than 8.5
in (162 ) wnd 2ezater thanr 2.2 in 136 mm)

314 3oiid. Continnons Flight, Bucket and Hund Angevs.
fess dhon 6.3 . (io2 maw aud greater than 2.2 . (36 nunj it

bt T e = n o

i i et BT T o

diameter may be used if the soil on the side of the boring does
not cave onto the sampler or sampling rods during sanpling.

5.2 Sampling Rods—Flush-joint steel drill rods shall be
used to connect the split-barrel sampler to the drive-weight
assembly. The sampling rod shall have a stiffiness {moment of
inertia} equal to or greater than that of parallel wall “A” rod (a
steel yod which has an outside diameter of 1%s in. (41.2 mm)
and an inside diameter of 1% in. (28.5 num).

NoTE 2—Recent sesearch and camparative wesring indicares vhe type
rod used. with siiffness ranging from ~A” size rod to "N size rod. will
usually have a negligible effect on the Novalues 1o depihs of a1 Jzast 160
1430 w).

3.3 Spiir-Barvel Sampler—The sampler shall be constructed
with the dimensions indicated in Fig. 2. The driving shoe shall
be of hardened stee! and shall be replaced or repaired when it
becomes dented or distorted. The use of liners to produce 3
constant inside iameter of 135 in. (35 mum) is permitted. but
shall be noted on the penetvation record if used. The use of a
sample retainzr basket is permiited. and should also be notad
on the penetration racord if nsed.

Note 3—Both theary and available rest data suggest thar Mevalues mav
inergase berawean 10 80 30 2% when linees ars usad

S Drive-Weighr dssembly
S Hapner uind Avit—The hananer shall weigh 140 =
2h iﬁ* 3 = | kegzjand shall be 3 solid rigid metallic mns. The
hamumer hall sirike the anvil and make stzel on st2el contacs
when it fs dropped. A hanuner fall guide perniitung a free fall

w3gn WZJ‘J'J'?::‘I?ﬁSiJ aguiauaun ﬂ?l] J1m
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The 14 in. {28 mp) ingide diamster spid barel may be used with 2 16.gage wofl ihieknass spit iner. The peretrating end of e drive shoe ry be stightly rounded.

ffetal or piastic refainess may be used (o redain scii samples.

FIG. 2 Split-Barrel Sampler

shall be used. Hammers used with the catiead and rope methed
shall have an unimpeded overlift capacity of at least 4 in. (100
mm), For safety reasons. the use of a hammer assembly with an
intesnal anvil is encouvraged.

Motz 4—Tt is sugzested dav {Re hamumer fall guide be permanently
marked to enable the cpersiot or imspactor to judge the hamwmer drop
height.

54.2 Hanmer Drop System—Rope-cathead, trip, semi-
automatic. or automatic hammter drep systems may be used.
providing the lifting apparatus will not cause penetration of the
sampler while re-engaging aad lifting the hammer

5.5 Accessory Equipment—Accessonies such as labels.
sample containers, data sheefs, and groundwater level measur-
ing devices shall be provided in accordance with the require-
ments of the project and other ASTM standards.

6. Drilfing Procedure

4.1 The bering shatl be advanced incrementally to permist
intermittent or continuous sampling. Test infervals and loca-
tions ase normzlly stipulated by the project engineer o
gealogist. Tvpically, the intervais selected are 5 fi (1.5 mm) or

tess in homogenzous strafa with test aud sampling locations ar

every change of sirafa,

6.2 Any drilling procedure that provides a smuably clean
and stahle hole before insenion of the sampler and assures that
the peaetration test is performed on zssentially vndisturked soil
shall be accepiable. Tach of the followmng procedures have
proven to be accepiable for some subsurface conditions. The

subsurface conditions anucipated should be considered when
selecting the drilling method to be used.
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6.2.1 Open-hole rotary dniling methed.

6.2.2 Continuous flight hollow-stem auges method.

6.2.3 Wash boning method.

6.2.4 Coatinuous flight colid suger method.

6.3 Several deiling methods produce unacceptable borings.
The process of jettng through an open tube sampler and thea
samipling when the desired depth is reached shall not be
permitted. The continuous flight solid auger method shalf not
be used for advancing the boring below a water table or below
the uppes confining bed of 3 confined non-cohesive stratum
that is under artesian pressure. Casing may not be advanced
below the sampling elevation prior to sampling. Advancing a
boring with bortorn discharge bils 15 not permcsible. It is not
pemmissible to advance the boring for subsequent insestion of
the sampler solely by means of previous sampling with the SPT
sampler.

6.4 The drilling fluid fevel within the boring or hollow-stean
augers shall be mainiained at or above the m situ groundwarer
fevel at all fimes during drifling. removal of drill rods. and
sampling.

7. Sampling and Testing Procedure

7.1 After the bomng has bemn advanced to the desired
sampling elevation and excessive cuitings have been removed.
prepare for the test with the following sequence of operations.

7.1.1 Atach the spht-barre} ;mm!er to the sampling rods
and lower indo the borehole. Do vot sllow the sanipler to drep
onto the soil 10 be sampled.

7.1.2 Position the hammer above and attach the aavil 1o the
top of the sampling rods. This mav be done before the sampling

wany phamyise
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tods and sampler are lowered mto the borehole.

7.1.3 Rest the dead wetght of the sampler. rods, anvil, and
drive weight on the bottom of the boring and apply a seating
blow. If excessive cuttings are encouniered at the bottom of the
bosing. remove the sampler and sampling sods from the boring
and remove the cunriogs.

7.14 Mark the drill rods in three successive 6-in. (0.15-m)
mcrements 50 that the advance of the sampler under the impact
of the hammmer can be easily observed for each 6-in. (0.15-n1)
inerement.

7.2 Drive the sampler with blows from the 140-b (63.5-kg)
hammer and count the aumber of blows applied 1n each 6-in.
(0.15-m) increment uml one of the following ccours:

7.2.1 Avotal of 50 blows kave been applied during any one
of the three 6-in. (0.15-m} ncrements described in 7.1.4.

7.2.2 A total of 100 blows have been applied.

7.3 There 1s no observed advance of the sampler during
the application of 10 successive blows of the hammer,

7.2.4 The sampler is advanced the complete 18 in. (045 m)
without the linutiug blow cownts eccumring as described in
7.21.7.22 0r 723

7.3 Record the number of blows raquired to effect each 6 in,
{0.15 m} of peaetration or fraction thereof The first 6 in. is
considered to be a seating doive. The sum of the number of
blows required for the second and third 6 in. of penefration is
termed the ~standard penetration resistance,” or the “N-value.”
If the sampler 15 driven less than 18 in. (0.45 m). as permarted
m721. 722 0r723, the number of blows per each complete
G-in. (0.15-ny) increment and per each partial increment shall
be recorded on the bonng log. For partial increments. the depth
of penetration shall be reported to the nearest 1 in. (25 mm), in
additon to the number of blows. If the sampler advances below
the bottom of the boring under the static weight of the drill rods
or the weight of the dnll vods plus the static weight of the
hammer, s information should be goted on the boring log.

7.4 The raising and dropping of the 140-b (63.5-kg) ham-
mer shall be accomplished using cither of the following two
methods:

7.4.1 By using a trip, automatic, or semi-antomatic hammer
drop system which lifts the 140-Ib (63.5-kg) kammer and
allows =t ro drop 3¢ * 1.0 10 {0.76 m — 23 mm) vusmpeded.

7.42 By using a cathead to pull a rope attached to the
hammer. When the cathead and rope method is used the system
aud operation shall conform to the following:

7.4.2.1 The cathead shall be essentially free of rust. oil or
grease and bave 3 diameter in the range of 6 1o 10 in. (150 to
250 mm).

7.4.21 The cathead should be operated at a minimum speed
of rotation of 100 RPM, or the approximate speed of rotation
shall be reported on the boring log.

7.42 3 Mo merz than 333 rope turas on the cathead may be
ysed during the paeformance of the penetration test, as shown
inFig 1.

Noe $—The opesaror should gewerally use either 133 or 234 1ope
turas. depending vpon whether of oot the rope comes off the top (I3
furns; or the bottem (24 turns) of the cathead. Itis zezerally kocwa and
seceptad thar 1 ior more rope tims 2onsidarably ioipedes the fll of the
banwsver aed shevld eof be vted 1o perfomm th2 fesi. Tke cathesd rope
shovld be pealoiaiced in s zelytivaly dry clran wd sefrayed condition.
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7424 For each hammer blow, a 30-mn. (0.75-m) Eft and
drop shall be employed by the operator The operation of
pulling and tirowing the rope shall be performed dhythmically
without holding the rope at the top of the stroke.

7.5 Bring the sampler to the surface and cpen. Record the
percent recovery or the tength of sample recovered. Describe
the soil samples recovered as to composition, color, stratifica-
tton, and coudition, then place one or more representative
portions of the sample into sealable moisture-proof containers
(jars) without ramming or distortng any apparent siratification.
Seal each container fo prevent evaporation of soil moishare.
Affix Iabels 1o the contamers beasing job desiguation, boring
nundbter. sample depth, and the blow count per 6-in. (0.15-m)
increment. Protect the samples agamst extreme temperature
changes. If there 15 2 soil change within the sampler, make a jar
for each stramim and note its Jocation in the samples barrel.

8. Report

8.1 Dnlling information shall be recorded i the field and
shall include the following:

8.1.1 Name and location of job,

8.1.2 Names of crew,

8.1.3 Type and make of drilling machine.

8.1.4 Weather conditions,

$.1.5 Date and time of start and finish of boring,

§.1.6 Boning number and location (staiton and coordinates,
if available and applicable).

8.1.7 Surface elevation, if available,

8.1.8 Method of advancing and cleaning the bonng,

8.1.9 Method of keeping boring open,

8.1.10 Depth of water surface and dniling depth at the time
of a noted loss of dnlling finid. and time and date when reading
of notation was made,

8.1.11 Location of strata changes,

8.L12 Size of casing, depth of cased portion of boring,

8.1.13 Equpment and method of driving sampler,

8.1.14 Type sampler and length and inside diameter of
basrel (note use of liners).

8.1.15 Size, type, and section lengih of the sampling rods,
and

8.1.16 Remarks.

8.2 Data obtained for each sample shall bz recorded i the
field and shall include the followinp:

8.21 Sample depth and, if urihized. the sample nuoaber.

2.2.2 Desception of soil.

8.2.3 Suata changes within sample.

8.2.4 Sampler penewration and recovery leagths. and

8.2.5 Number of blows per 6-in. {) 15-m) or partial incre-
menl.

9. Precision and Bias

9.1 Precision—A valid esumate of rest preciszon Las net
been determmed becanse f1 is too costly o comduct the
necessary mter-laboratory {field) tests. Subcommuniee DIZ.G2
welcomes proposals to allow deveiopment of 2 valid precision
stasement.

2.2 Bias—Because there 15 no reference maenial fir this
test msethed. there can be 00 bias statemens.

%3 Vartanons i Mvalses of 100 or mcre have been
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observed when using different standard penetration test appa-
zatus and dnllers for adjacent borings m the same soil
formation. Current opinion, based on field expedence. indi-
¢ates that when using the same apparatus and driller. Atvalues
in the same woil can be reproduced with a coefficient of
variation of zbout 1074,

9.4 The use of fulty equipment. such as 3o extremely
massive or damaged anvil, a rusty cathead, a low speed
cathead. an old, oily rope. of massive or poorly lubricated rope
sheaves can significantly contribute to differences in N-values
abtained between operator-dnll rig systems.

9.5 The vanability 1n N-values produced by different drill
rigs and opérators may be reduced by measuring that part of the
hamamer energy delivered into the drill rods from the sampler
and adjusting ¥ on the basis of comparative energies. A method
for energy measurement and N-value adjustment is given tn
Test Method D 4633.

18. Kevwords

10.1 blow count; in-situ test; penetration resistance: split-
barrel sampling: standard penetration fest

SUMMARY OF CHANGES

(1) Added note 1o Section 1, Scope. The note refers to a related
standard, Practice D 6066.

{2) Added Practice D 6066 to Section 2 on Referenced
Documents.

The American Sooety for Testing and Mafsrias fakes oo position raspecting the valicly of any potent rights asserted in corvection
wish any fem mentoned in this standand, Users of this skandart are expressly sdvised that defarminaSon of e vaRelly of any such
patent fights, and the risk of fringement of such rights, are ertirely theiT cun responsitiiy.

This atondard is sulject 10 revision ol sny Eme fy the responsdvie techmveal commiftes and must be reviewsd svery five yoafs and
inot ravised, eiher nnapproved or withdrawn. Your pomenents are invited ether for revision of his standard or for additienal stancards
and shotrid be addressed to ASTRA Headquarters. Your comments will receive careful cansideration af a meefng of the sresporsle
technicat commitfes, which you may affend. if you feef that your comments have ot recaived a fair hearing youi should make your
views known 12 the ASTM Commites on Standzits, 100 Sam Harver Drive, West Conshiobozken, PA 19423
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Yavironment Researeh & Veclmology: fompeny Viamnited
25/113- 134 Moo 6 Soi Chinaket 1, Npgonwongean Ponsd,
FToongsonghung, Lalsi. Bangkok 1027 4

Tel. 0-2954-7745-6 Jax 0-2954-7747

£ P Fanail : emi@wenvirescarch.co.th

B N\IIHUNI-(L m HE E}LAR(,H & TF:ChNOLOGY Co LTD. ) www. enviresearch.ca.ih
ANALYSIS REPORT

Customer Name :  Phuket Environmental Services Co., Lid.

Address :  125/512 Moo 5, Rasada, Muang Phuket, Phuket 83000

Project Name + Tasanns Jaassfidn onm@s uasiasegil

Project Location : il 2 dusmzuita Sunewlssgiie Sawiagiia

Sampling Source :  Ambient Air Quality

Sampling Point . winodndidndiudlasims

GPS. Coordinate :  UTM (WGSB4) 47N 0429905 E, 0878835 N

Sampling Date : November 12-13, 2019 Analysis No. :  AB1501/2562

Sampling Time : 14:50 Received Date : November 15, 2019

Sampling Method : U.S. EPA 40 CFR Part 50 Analytical Date : November 15-21, 2019

Sample Condition : Good Report Date : November 25, 2019

Mr.Sopon Poykaew (Personnel of Environment Research & Technology Co., Ltd.)

Sampling By

Parameter Unit Method of Analysis Result Standard/ “
Total Suspended Particulate A N A )
(TSP) 24 Hours Average. 1 mg/m Hi: Viume. Gravimetric Method . 0.06'5__ _ 1339
Particulate Size Less Than 10 Micron PM10 Size Selective,
(PM10] 24 Hours Average mg/m? Hi-Volume, Gravimetric Method AL et

Remark |/ Notification of National Environmental Board, No.10, B.E.2538 |1995). pubhshed in the Royal Government Gazette No.112 Part 42D dated May 25, B.E. 2538
{1995) and Notification No,24, B.E.2547 (2004), published in the Royal Oovernment Gazette No.121 Special Part 104D dated September 22, B. 8.254'7 {2004),
under the Enhancement and Conservation of National Environmental Quality Act B.E.2535 (1992).

3 ma
’“:::; ( (,,,,,ww\__\ ,
ENRONIAGHT meﬂmvnwc’&u =
(Ms.Natnicha Sermmatiwong) ™ {Ms.Panicha Promchal) -
Laboratory Reviewer Laboratory Supervisor =T

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (S) ONLY
Page 11
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Customer Name
Address

Project Name
Project Location
Measured Source
Measured Point
GPS. Coordinate
Measured Date
Measured By

Measured Instrument

e

¥ Co,, LTD

Buviranuieay Reseaseh &t rrh.-:uln_gy gy Fissite o

AE/133y

7 Moo G Sai Chinalag 1,

Ng;muwm:;; wan Resael

'J‘nnngsunghmig. Laksi, Hiunpghok 305
Tel 0-2964-77456 juyx U~2u54-77

Lnail

ANALYSIS REPORT

Phukel Environmental Services Co., Ltd.
125/512 Moo 5, Rasada, Muang Phuket, Phuket 83000
Tasams Samssiton onmas URLATHRT

1ad . L VIS - A oee e &
“1"’“ 2 \uRmzuns El']LnnL!JENQLHﬂ Q'ﬂ“’)ﬂglnﬂ

Amblent Air Quallty

vinalndiBesfinilasons
UtTM (WG884) 47N 04299005 E, 0878835 N

November 12-13, 2019

L envi@ronvirescarc.on.,
www. envivescarauea, th
i v

e e v

Mr.Sopon Poykasw (Personnel of Environment Research & Technology Co., Lid.)

CO NDIR Analyzer Horiba Model APMA-

370 Serial Number 3VJ73TeX

{1995), under the £n)

(Ms.Wassana l(hunng(')?:;j.

o

vation of National Environmenta} Quality A

ct B,E2535 (1992,

Reported Number : ASC407-CD-2562 Report Date ¢ November 21, 2010
tJ
Interval Time 1he Avl;esult CQImLmslhr e Standardv
15:00 - 16:00° 0.4 - T
16:00 - 17:00 = 0.5 i - o
17:00 - 18:00 0.8 -
18:00 - 19:00 0.5 -
19:00 ~ 20:00 0.5 -
- 20:00-21:00 0.5 -
21:00 — 22:00 0.5 -
22:00 ~ 23:00 0.5 0.5
23:00 - 24:00 0.5 0.5 2
00:00 - 01:00 0.5 0.5
01:00 - 02:00 . 0.5 0.5 K|
iy 02:00 - 03:00 0.5 0.5
03:00 - 04:00 0.5 0.5
04:00 — 05:00 - 0.5 0.5
05:00 — 06:00 0.5 I 0.5
06:00 ~ 07:00 0.5 0.5
07:00 - 08:00 0.5 . 0.5
- 08:00 - 09:00 0.5 0.5
09:00 - 10:00 0.5 0.5
B 10:00 - 11:00 0.5 0.5
11:00 - 12:00 0.5 0.5
12:00 - 13:00 0.5 0.5
13:00 - 14:00 0.5 0.5 —1f
14:00 - 15:00 0.5 0.5
24 Hours Average 0.5 - - il
| 1 Hour Maximum 0.5 - = 34.2
| 8 Hours Maximum - 0.5 10.26
Remark : I Notification of National Environmental Board, No.10, B,E.2538 (1995}, published in the Royal éovcmm:nl Gazette No,112 Part 42D dnted May 25, B,E.2538

..-</. 3
| el ——__

~ (Ms.Panicha Promchai)

Laboratory Reviewer

Laboratory Supervisor

DO NOT COPY PARTIAL OF THIS ANAL

REPORT ANALYSIS REFERS 10 SUBMITTED SAMPLE

Page 1/1

YSIS REPORT WITHOUT OFFICIAL APPROVAL

{S) ONLY
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Customer Name
Address
Project Name

Project Location

Measured Source

Measured Point
GPS. Coordinate
Measured Date

Measured By

O

e
LOGY CO, LTD.

Euvivonment Sesenreh 2. 'l'c‘:h-mln;v;v 14 1nunp;m:.' Liisiredd
EB/3IZ-1 19 Moo 6 Soi Clhinekes 7,59
')"u'.t)lv_!;snn_{,;hnn;_;_. Vadusi Banpkaolc 10230

Tel 0-2954-7745-6 Fay 0-2954~7447

E-mail ; envi@ covires
PR TR SCAPITREY. I

s

e

.o

Measured Instrament

ANALYSIS REPORT

Phuket Environmental Services Co., Lid.
125/512 Moo 8§, Rasada, Muang Phuket, Phuket 83000

a da A oy
Iﬂ‘i\‘ln'ﬁ WFIINAU UITVAT UAZiATHIRY

o . ° 5w
Mg'ﬂ 2 fhumtmeunn mmma‘iaaqmm I

Ambient Noise

& 4
vInmfiuhlasenty

.~

UTM (WGS84) 47N 0429960 £, 0878638 N
November 12-13, 2019

Mr.Sopon Poykaew (Personnel of Environment Research & Technology Co., Ltd.)
Integrating Sound Level Meter Type II, RION Model NL-42 Serial Number 00221384

Janfe
LH

sy Haod,

rely co. (b
carch.co,th

Reported Number : NOCC833/2562
Interval Time ai » Noise Level, dB(A) -l :
e | Leg’ | Lmax L5 Lo L50 __ L90 |
15:00 ~ 16:00 946 75.9 . 63.2 ) 594 B 47.5 | 438 =
’ 16:00 - 17:00 30.6 72,7 540 522 N 47.7 . 44.6 4{
17:00 = 18:00 52.6 727 558 54.0 500 46.8
18:00-19:00 56.7 704 o 63.0 b =592 . | 542 [ 50.8
19:00 - 20:00 = 53.8 67.5 . 560 | 552 - ) 635 | 50.9 .
20:00 - 21:00 52,1 . 69.7 | 548 53.8 50.8 __4_25
21:00 - 22:00 51.6 67,2 541 | 528 . 503 R 49.6
22:00 ~ 33:00 511 66.0 540 [T s33 503 | apq T
_.23:00 ~ 24:00 - 52.1 59,1 Il 56.1 | 550 - M_ li_, 49.9
00:00 - 01:00 i 50.7 . 633 1 54.2 4523 i 49.9 L 49.1
e 01:00-102:00 _I- 50.8 57.6 53.3 526 502 B 491
02:00 - 03:00 51.1 .. 672 82,1 _— _51_6 —l__ 505 N 49.6
03:00 — 04:00 4. 519 | 63.5 | 56.3 .l 83.0 504 .. 497
04:00 - 05:00 ¥ 51.1 65.6 54.1 523 _ 505 _ 498
05:00 — 06:00 | 545 62,9 586 ) 58.0 | 526 51.2
06:00 ~ 07:00 55.2 6332 607 594 517 49.2
07:00 - 08:00 52.5 _— 76.2 ... 884 J_ %542 | 512 48.8
08:00 - 09:00 519 _.. 758 J 2 85.1 | 53.4 49.1 458 |
09:00 ~ 10:00 504 70.3 546 52.5 47.4 43.9 .
10:00 - 11:00 51.0 76.8 54.8 = 52.6 46.4 434
11:00 - 12;00 486 | 67.8 831 .. S5l1 453 | 427
12:00 - 13:00 489 704 __53.1 i 50.7 = 453 42.3 X
13:00 - 14:00 i 50.0 - 69.6 [ 55.1 —-—.81.7 456 424
" 14:00 - 15:00 1" "~ 519 _ 72.5 57.6 535 469 43.1 |
24 Hours Measurement 52.4 768 57.0 54.8 50.2 48,
_Standard/ 70 a5 ] g T E = = |
: Lan | "ss8 | . L — e
Remark : ¥ Notificatlon of Nai_ioha] Environmental Board, No.15, B.E.2540 {1997) under the Eﬁhanccment and Cunserv(nu‘nn of National Environmental Qualily Act
B.IE:2535 (1992}, published in the Royal Government Gazette No.114 Part 27D dated April 3, B.E.2540 {1997},

A=

{Ms.Napajarut Muenwong)
Laboratory Reviewer

' DO NOT COPY PARTIAL OF THIS ANALYSIS
REPORT ANALYSIS REFERS

o o
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BLTONVENT REE BTECHRICLOLN G LD

Page 1/1
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Laboratory Supervisor

REPORT WITHOUT OFFICIAL APPROVAL
TO SUBMITTED SAMPLE (S) ONLY

(Ms.Thanida Bunrungrueang)

F-RP-008 Rev. 02, July 1, 2017
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£e ) LABORATORY ACCREDITATION
/_ N BADS A
‘ALS) Nt
) TESTING
Analysis / Test Report No.0166

Client : Phuket Environmental Services Co., Ltd. Lot ID: 20108657

125/512 M.5, T.Rasada, A.Muang, Phuket Thailand 83000 Date Received : Oct 06, 2020
PIO Date Reported : Oct 12, 2020
Project Name : Tasenisdmassvifiu isusahinizudinannndinisum Report Number : 1789159-1
Project Location: u.2 a.1n1id 2.0 a.9ife
- - N o — - - B - N o - _Page lofl
Sample Number 20108657-1
Sampled Date Oct 05, 2020 10:30 AM
Sample Description thAaae
Location eVl
Date Analysis Commenced Oct 06, 2020
Condition of Sample Contained in four plastic bottles and two BOD bottles, sample containers comply to pretreatment - preservation standards
(APHA, USEPA)
Physical Property Yellow, some odour, solid and turbid
Analyte  Uni LoD 10Q  Result “Guideline / Method T Testing
B . ] B (LOR]Y B Specification ~ Location
Microbiological Testing
Fecal Coliform MPN/100mL - - 2200.0 <4000 APHA (2017), 9221 € Songkhla
Total Coliform MPN/100mL - - 13000.0 <20000 APHA (2017), 9221 B Songkhla
Water Testing
Ammonia Nitrogen * mg/L - 0.06 <0.06 =0.5 Based on APHA (2017), 4500-NH3  Bangkok
8), (F)
BOD (5 days at 20 degree C)  mg/L - 2 <2 <2 Based on APHA (2017), 5210 B Songkhla
Color * Color unit - 5 25 n APHA (2017), 2120 B Songkhla
Dissolved Oxygen * mg/fL - 0.1 8.0 24 Based on APHA (2017), 4500-O Songkhla
©
“ Nitrate as N mg/L 0.06 0.2 <0.2 <5 APHA (2017), 4110 B Bangkok
pH at 25 degree C - - 7.6 5.0-9.0 Based on APHA (2017), 4500-H Songkhia
(B)
27.5 n Based on APHA (2017), 2550 B Songkhla

Temperature * Degree C - -

Guideline : Notification of the National Environmental Board, No. 8, B.E.2537 issued under the Enhancement and Conservation of National Enyvironmental
Quality Act. B.E.2535, published in the Royal Government Gazettle, Vol. 111, Part 16, Dated February 24, B.E, 2537 (Class 3)
" Change from Natural condition not more than 3 degree C
n : Not Change from natural condition *
Remark :
- LOD : Limit of Detection
. v¢" 1 Lower than LOG {Limit'of Quantitation) / LOR (Limit of Reporting)
- Analyte(s) marked * isfare not included in scope of Accreditation I1SO/IEC 17025.
- [A] Analysls conducted by ALS Laboratory Group (Thailand) Co.,Ltd. Bangkok Branch, DSS Accreditation No, 0003.

S s E

R ———— Approved by
The above results are valld asly for the analyzed/tested sample(s) as indicated in i —
this report. No part of this report o certificate may be reproduced in any form .,
without written consent from the Laboratory. ALS Laboratory Group (Thailand) I Sutthirak Tiprat
s‘mily Fec that !h_ls repart is nat reproduced except in full. 1 Scientist (2)

™ ALS LASORATORY GROUP (THAILAND) CO, LTD. Patof he ALS Crot,____
T e s e e S R e
AR e G i S AR BN S S S e i e Sl

. AIGHT SOLUTIONS HIGIHET PARTER

ADDRESS 11471 Moo 8 Karnchanawanich Road T. Ban Phru A. Hat Yai Songkhla 20250 Thailand | PHONE +66 0 7489 5060 i FAX +66 0 7489 5068

11485-23/ EMAIL S:\Reports\ AL GLrpt { 4:37PM)



Analysis / Test Report

Client ; Phuket Environmental Services Co., Ltd.
125/512 M.5, T.Rasada, A.Muang, Phuket Thailand 83000

& %\

LABORATORY ACCREDFTATION

\ BLA-DSS '

TESTING

No.0009
Lot ID: 20108654
Date Received : Oct 06, 2020

P/O ;
Project Name

S Tesamsdeasaviay iIEsdiinsuduann @ innzugs

Date Reported : Oct 12, 2020
Report Number : 1789112-1

Project Location : 4.2 a.1nsui aflas e

Page 1

Sample Number

Sampled Date

Sample Description
Location

Date Analysis Commenced
Condition of Sample

Physical Property

20108654-1

Oct 05, 2020 10:45 AM
franaa

/72

Qct 06, 2020

. Contained In four plastic bottles and two BOD bottles, sample containers comply to pretreatment - preservation standards

(APHA, USEPA)
Yellow, some odour, solid and turbid

Analyte Unit LOD LOQ Result Guideline / Method Testing
{LOR) Specification Locatio,
Micrabiological Testing
Fecal Coliform MPN/100mL - - 3300.0 <4000 APHA (2017), 9221 E Songkhlz
Total Coliform MPN/100mL - - 4900.0 £20000 APHA (2017), 9221 B Songkht:
Water Testing
Ammonia Nitrogen * mg/L - 0.06 <0.06 <0.5 Based on APHA (2017}, 4500-NH3 Bangkok
(B, (F)
BOD (5 days at 20 degree C) mg/L - 2 <2 =<2 Based on APHA (2017), 5210 B Songkhlz
Color * Color unit - 5 25 n APHA (2017), 2120 B Songkhla
Dissolved Oxygen * mg/L - 0.1 8.0 24 Based on APHA (2017), 4500-0 Songkhla
©)
™ Nitrate as N mo/L 0.06 0.2 <0.2 s5 APHA (2017), 4110 B Bangkok
pH at 25 degree C - - 7.6 5.0-9.0 Based on APHA (2017), 4500-H Songkhla
(B)
Temperature * Degree C - - 27.6 n' Based on APHA {2017), 2550 B Songkhla

Guideline : Notification of the Nationa Environmental Board, No. 8, B.E.2537 Issued under the Enhancement and Conservatlon of National Environmental
Quality Act. B.E.2535, published In the Royal Government Gazettie, Vol. 111, Part 16, Dated February 24, B.E. 2537 (Class 3)

n'": Change from Natural condition not more than 3 degree '

n : Not Change from natural condition

Remark :

- LoD

. ongh

¢ Limit of Detection

: Lower than LOQ (Limit of Quantitation) / LOR (Limit o Reporting)

- Analyte(s) marked * isfare not included in scope of Accreditation ISO/IEC 17025,
- [A] Analysis conducted by ALS Laboratory Group (Thailand) Co.,Ltd. Bangkok Branch, DSS Accreditation No. 0009,

Approved by

2s hdk in

The above results are vaid only for the

this report, No part of this repoit or certificate may be reproduced in any foem
without written consent fiom the Laborat

ory. ALS Laboratory Group (Thailand)
Strongly recommends that this repert is not reproduced except in full,

Sutthirak Tiprat
Scientist (2)

ADDRESS 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan, Khet Suan Luang, Bangkek 10250 Thalland i FHONE +66 0 2760 3000 | FAX +66 0 2760 3197

11485-23/ EMAIL

ALS LABORATORY GROUP (THAILAND!
www.alsglobal.com

AIGHT SOLUTIONS RIGHT FARTRER
S:\Reports\ Al GL.ipt { 4:37PM)
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