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Applicability of Polymer-added Sludge Ash as a Seil Conditioner

BINEM* - ZHEH* BEHF &R
Masatoshi MATSUKAWA* Hiroake SAMPA® Kenji NAGANO®

ABSTRACT : Regarding the effective use of sewage sludge ash, the lime-added sludge ash, which
generates from dewatered sludge using lime, is suitable as a soil conditioner because of the
hardening action of calcium oxide. However, it has been considered that the polymer-added
sludge ash,which generates from dewatered sludge employing polymer coagulant, cannot apply a
soil conditioner because of its low content of calcium oxide.

We tested the mixture of these two types of sludge ashes as a soil conditioning additive. The
experiment indicated that this additive improved the consistency, the compaction dry density
and the CBR value of the weak-strength soil, High abitity on water retention of polymer~added
sludge ash and the synergic effect of both ashes couses this increase of soil strength. This
result confirms the applicability of polymer-added sludge ash as a soil conditioner, thereby
expanding the prospect for wider use of sewage sludge ashes
KEYWORDS: Sewage Sludge Ash, Polymer-added Sludge Ash, Scil Conditioning Additive, Conditioned Soil

1.3 £t ® [ ,
W, BYHEROBLPERBEFE KT IHL00REYNSTRKEOER L L HICHA LT 2T

BROWE - BHACOLESENMEIA TS, EUTHREBROMEI%AEN - Bl h. ZhOMLHRE
THMHK - BHAS Ve Y e BRRM L UCHMAATSHE - IRVEFHTHTDOATNR DDV,
—F. FTAEBERHRTFRLICH > TRETIHABAL L ORRAEDOARICELLAZICEHBELTY
PONBRTHE, ZOLEHROHT, ZOHELMRTBIFRLLT, HAHETFRERTHRERE LA
WRAEHATTRERBAK tBHBELOLBRBEHM L LCHHToHENRCRYBATEE. 20K
REPR2EK TAERBHKO LEBBAM L LTOMATZ 27V (R) 1 Qg eddnl, HiRE
HEOLHHBHELTOREBMHEDHMH 2 JBERBLTCELD Y,

LALRARS, ZONKL2BRENKIBHGTOMKIRBTHAKR, BLE_HEOEEMEHML
THONBARAMKAK ERITh2DOKESH, BRARKELFAL LTHITFRELFNERMULUEBEIC
BONIEAFRABHKIEAORNFN IR TELY . ZhEBEHRPICHEEL. K- BREEP, £
OREZERBIERIEL RS YRBICEoTLHOKR - REHRELELTERNCa OFFRNEK
BMHKICHEARTEBD TP R, BEEFPRVZEICERALTYWS 2100, —RECLERBEFERE
K, MERSLR X ODHANREHELILZENEEDRICIZIFEANH X, ARBICHVWERDS FREHK
BEWRAHEEELTEY, WENRRC LD LOGKEREHRPREVZEHNTFHEIND. £ZTHAH
ik, FVABEOBVWERENKOEYHMEEENLLT, ARR BLTFR HEORAKEHASGD
BTAHWERGAOLERABTNH L UTOHBLERREICOWTHELEDDTH S,

% AZAHEBHFAKERS  (Sewerage Bureau, City of Nagoya)
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2. BESINKOBHEHY

AMECHWEGRENKILAEBEH TAERUSAERTRELAESTFRENK L SMAEB TRE
LERKRBENRKO 2BETH 5. BHFRBEHRKIC VTR, HEHL ULTEIFRELHAEY 0.5%HK
MUEEDOERNLV NS UVATHEK (SKBHIS%) L. RPFFILBVWTEHLEBOTHY ., ARKJEH
RIFERE UTHAEKEMN3E%, BEEKEWOSBMULELOE T A VR - T VATHK (SXEH
63%) L, BEZRFICBWIHHAILELDOTHS.

2. ) PEMSH
19914 8 AN H19934E3 AOMTHEMUEE S FREHIK 8 KB L1928 8 HIKHRMU AR RFAK 1

REBORSHEELHBRBICBUTHNE, ZOMKREETable 1 ISR,
_Jable 1  Physical Properties of Polymer-added Sludge Ash

Sanpling Polymer-added Sluge Ash L(ij:;
al
No. No. 1 No. 2 No.3 | No.4 | No.5 | No.6 No.7 § No.8 Siu e
s,
Physical Properties Date | '8l ‘8. |'e2

'8, 92, '92, 5 ' 93, '83,
8.8 ) 10.30] 3.107 84 | 10.30f 12.16] 1.28] 3.16]'92.8.3
Coarse Sand Fraction 0.425~2,0 mo 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0} 53.1

Fine Sand Fraction 0.075~4),425 10.8% 16.2 3.0 5.8 8,0 6.1 6.8 4.3| 26.2

Silt Fraction 0. 005~0, 675 81,7( 76.8) 880{ 8.2 T7L.7( 73.8{ 70.3| 69.5 4.4
Clay Fraction 0.005 Under 7.5 7.0 8.0 10| 20.3] 200 229 26.2| 1L0
Coefficient of Uniformity  (Uc) 4.3 4.9 3.0 6.0 5.3 5.1 5.8 8.0] 28.8
Water Content (%) 0.05( 0.08] 0.05| 006| 008 007 007 005] 0.08
pH Value 6.57| 574 6.59{ 6.40( 6.40] 6,71 7.22| 7.00| 10.84
Plasticity Index (PI) NP NP NP NP NP Ne NP NP NP

JISR5201 | 2.566| 2.592| 2.585{ 2.564] 2.521| 2.584( 2.589| 2.591| 3,027
JIS 4 1202 | 2.661| 2.685| 2.681| 2.658| 2.669| 2.665| 2.647| 2.665} 2,967
Optinus Noisture Content (%) 64.0] 650 s9.0 580y 60.0{ 55.0| 53.5{ 53.0| 420
Maximun Dry Density (g/cd) 0.884| 0.828{ 0.886| 0.932| 0.878| 0.832| 0.946| 0.948| 0,984
NP ; Non Plastic
Table 1 XV, ME (W) BHEOSKERENE 0. 1%9KBOIZEHERBICH A, HAKIRESE
CEAEHBETHLED, RESICIYAKRESERT S ZATHEND, BAK O » HERGEKREHD
KRR EOBEP VAV 2RTH, BOFRRXCaOGHEEOEND 5.74~ 7.22 (F3 6.58) DO5HEHE
FEEPMEERLE, BEIRREOZWICI VAR EMEERL, AXRATIRCaONKARIBICEST
BEEBELLEBIET TN, E2FROBESRIAMICEAHBEBOLEETAEILALENEDITHS
AREOHLEIGRRN 2.97 LEVWEERLEDIKHNL, BAFRTREBRSF—RLARIC ZEBLS
A% (Si0z) . BIELTNI WA (Ale0s) THEHEDHILE265 BEERLE. NEMBIERKREHEKH
0.425mnBA L DR FR50% A EOMK L THBOIKN L. BT RERKITBKMEN, 4250 & TRk 2
(Toun Ri#) MeS%ULDOBHERE (Uec<10) EELTWS., B TROMNSORBIMN IV T
(5~T5um) L7oTWABN, No.4kNo.5 ORTHKLS Gun UATF) OHLBAEMEGHLTHWLEAD
BEohad, BEMBLEEREL S TOHE—PEECHEATILAERRARI YNV NED. BEH4FREVIHE
AENBR, BEDORMELFRLH - WHEBRRRRTE. BREOYNV ML YRKENEL. BEACRR
TLRERTETH 2 EHIEIINP (Non-plastic) L2 Y, —REETHWI VNP LTRERY
THEBICEBHELLELUTROIBENDDLERS.

2. 2 HhEHIEHH
—“BIEARCEEDICLAMEDEBREITO L, Table 1 KRLE LD RREE KL L BAHBREE

AEOhE, BATFROREEKILIIS3~65%, BRAHBEEIX 0.83 ~ 0.95g/cn® L HEXRICHRTRE
SRENRI0~20% 18 <. BAEBEEITFIC 0.05~0,15g/cr®EVWRIBICH D, T, REEKIENMETT

Specific Gravity
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SIi0o0., BAUBEENREIRLGEAMICHS. BESKESELZOHBREO%ICHMAABLEELTF
BAKESR (No.4) OIKBCBREAHBKBCBREVBABBERREST o 2 fE £ Table 2 KR,

Table 2_ Results of Test for CBR of Polymer-added Sludge Ash
Yater Content 5 % 5% % 65 % Notes
Compaction Dry Density Compaction =
0. 851 0.923 0.904 3 Layers
(g/cn’) 67 Blovws
Expansion Ratio by
W?;z; Absorption 3.00 2.35 1.88 No. 4 Sample
Yopt=58. 0
CBR non immersion 14.2 23.4 3.6
7 dmax=0. 932
(%) |4 Days immersion 2.4 6.9 1.6
Test Method
Vater Content for
After immersion| 79.1 7.7 68.0 Compaction
= Eb

BRBERE® (JEKEB) OCBRIZ, BEIAKEEIVEVESKEICBVWTIRIO~20%DHENEWCEB
RiEEEBB2Z2LATELN, BEHESKEEBA5L3.6 YLAMICCBRERETTS, EABICLZR

KERIEIFEICREL, ARKRRITXOL D ICHEESN 2 WED, CBREJIBHEICEBTL,

BErirdzedd, BRTOFMBEEELEZA 005,

2. 3 {tZHMEH

ARRICAWERRKREAK L&D FRBEREK

(No.4) DMK 4 &Table 3 7T, BIF
RGEHKOBILANV Y YL (Ca0) EEFRIE 5.5

%RTHRRENKDO 12D LBETHY., #FiILZ

Bt 4% (Si02) LEYE7Z NI =D L (Al20s)

N2BORDPETHD., EBICAHILY A (P205)
YABANY T LERSTW

3rBbhd., FEAKRTE=EILA AT (50s)
MEEREETLTEY., BiLALY VLIS NE

M2%BRELS L.

ZHEML—WPICAFTEELCTWVWELEDMS.

3. BEIKOREIC & 5 THUMRKHE
LEBHATRELENEML e RELO 2L EEH W, ARABHAKLES T REHK (No.4) %Table

4 ICRLERGHLBNR (HBEEEL) THRAL, WEORE, BREREOEBRREToE.

Table 4 Mix Ratio in Additives Addition and the Ratio of Sludge Ash for Testing Soil

2~T%%

Table 3 Chemical Composition of Sludge Ash

. . Polymer-Added Lime-Added
Chemical Composition Sluge Ash Sluge Ash
SioO.; % 42.14 22.21
CaO % 5.49 38. 81
Al.0; % 17.67 8. 06
P.0s % 12.03 5.16
Fe.0, % 11.39 14.72
MgoO % 2.13 1.66
Na.O % 1.23 0.39
K.O % 1. 56 0.39
SO, % 0.77 5.60
Ig. loss % 2.31 2.68

Mix Ratio Ratio of Sludge Ash Notes

in Additives| 5 % 10 % 15% | 209% | 25%
1:0 [ 500 0.0]10.0} 0.0[150{ 0.0{20.0 0.0] - | — | Cohesive N
1:1 25! 25| 5.00 5.0 7.5 7.5[10.0{10.0] — { - | 5-15%
1:2 L7/ 33| 33} 6.7[50{10.0) 6.7/13.3| — | — | Sandy Soil
1:3 1.3 8.8 25/ 7.5[ 8.8{11.2] 5.0{150] — | - | 5-20%
1:4 | 100 40] 200 80] 8.0{120] — { — | 50{20.0]Cohesive Soil
0:1 0.00 5.0 0.0110.0] 0.0{15.0( 0.0:20.0] — | — [Sandy Soil

Left; Lime-Added Sluge Ash,
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3. 1 ERdgiotRER

ARBICAVWEN KRB 2B O EH IR %Table 5 ICRT.

Table 5  Soil Quality for Testing Soil (1)

Gbject ng%grl;t o H Consistency ge!s;iﬁn Grain Size Distribution (%)

soil | (%) & |y | T o | el | Cense | fine | Fine

No. A 30.2 15.80(50.7)24.925.8 1.3 13.2 | 21.1 1.4 | 46.3

No.B 18.2 |6.74] — - NP L0 12.7 | 42.1 34.8 10.4
Table 5 A SHLELHCBREIZZ%RHT S20 L Lime-added  Sluge Ash O L ouly
HY. TOEFTHHERULHM L UTREOER A L ® P i Polymer-added Sluge Ash & 11}
LLHEENELOTH D, RMNo ARKEED R By & 2 il
(SC) KA N oM, MEHNB%ESND R, 21 Tz ar o
BRI A50% A LT B 2 B+ & L TR Y g2 L TR

‘ S 2 Cohesive Soil T

Fok. BRHNo.B @YV MNELYR (S-M) K& S 5
HahBHWRELEBbhiR BREAREN b 1g e
ZOLBIESTRFRETHORBTH YERR 3 16}
B L%, BRELEUTBMY B E, 14| Sandy Soil
3. 2 MEMYRESHK 12 . - .
() SkHkokr "] S 10 18 28 25 30

HBHKBNE L SKREDEEFI
Fig.1 A HHKR. BATFHREBIC

g.1 IR,
MERBTH

Fig.1

Ratio of Sludge Ash (%)

Change of Water Content

LS, LEDRABKBVWTREMBICHAL TEXRLRIBEERETERT. AKRLELTROHAEGLD
BRI, DELCBWTREZLRENAShL2nHOD, BELIKBWTR, B2 FROEREEOEME
LEREREODEFTHRREVERSRShE, Zhid, BRRACERBES FRIBHANTHREEI X E N
D, BERICLOBRBROBANEZY S ERLEDOLEET S, EKREOEBETREEESREAI L O
BEOREELEEBEL. REEMCORNIZEELRERD—2LRY, B FROBEMLLTOFERA Y Y b
D—2rEX%5, RE. Fig.2 KRTELSCCBREBEDOKEROEME KL ERL L, HEEL R
KOFMBOFMICHHL TRBEOHAAEKLEIBRTEHEAMBESLE,

(B) WMEOHR
BAKFMBEONEIWLEL B

Ret L e AKX OEEKE L 5 W,

ERKBMEORKICL o TRLH
B & kLR TORNL (EEL
ER) R chiadhok. .
ARFBEWRH L, B TFRITHEKL
THHED, Fig.3 KRTLOIKHA
REBBHRKEROBE, WK ITHE
Wit oA, BLTRENKOENE
AT B> n MKt (T5un B
BEOEM THHAICHS,

— RIS L 0 BB R R > M
1THBED, B TRORMHBRX

14.9

._.
S
)

Increase of ¥Water Content (%)
o«
&

6.0

4.0

20t

> te] Lol
kol
wwowws
-~

p s

—_—

[ Cohesive Soil
12.0r

y:

.ef Sandy Soil

12.0 L ; Lime-added Sluge Ash

P ; Polyper-added Sluge Ash

/

A

10.9

8.8}

>»E100O

6.0f

4.0

2.0f

— o

0.0
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Ratio of Sludge Ash (%)
Fig.2 Change of Increase of Water Content by Immersion



BRUEBMS ThideSFAERICHILEADHS,

C) avyvRFYY-OHA

Fig.4,Fig.5 KHHELC>wWToarvyyaxy
DY-DRMLERT. BHKBNBOHMCD
NTHEBRAPAREICLATEmMERLEE
B, EHEHAKREBTLE, ZOEMEH
DIFRBFEAKDREGHESFHEMT B oNHR
BAREL, METOBERPEEOESAVWERT
AVYAF YV -HBEEARELELLTHRL
BEELETBEHIERLTWS.
TOAVYVARFY YR L0 TR RE
Be@mBICHEAL, BEBROBTEE KIS
MBI WEHLERSRVWERNEL 2o
EEEEKRL. B TFRBEAESKELORR
KHATELMBEERL TS,

[ Cohesive Soil

L ; Lime-added Sluge Ash
P : Polyner-added Sluge Ash

Sandy Soil

2

‘o
- ke LD DO e

75 um Passing by Veight (%)
8

[ d°& _jul Je]
Xl ol N ol o
S wwww3

-
(=

8 -

) 5 1@ 15 20 25
Ratio of Sludge Ash (%)

Fig.3 Change of 75um Passing by Weight

0.0 4. .
~ | L : Lize-added Sluge Ash ° 0 { Cohesive Soil
E 5.0 P : Polymer-added Sluge Ash ol N e »
NS > @ Li:P1 g
% 50 0 NN O L omy g ) /
Y N - H Y
= 150} W, m LIP3 _2ep ALlibd A
2 WU\, A L1:Pd g /gf;f
= 10.0 | AN @ P
S 1% conesive Soil N R I
4; 5.0 N o ) L ; Lime-added Sluge Ash
K ~ c P ; Polymer-added Sluge Ash
a S
0.0 + o — 0.0
° 5 10 15 20 25 30 ) 5 10 15 20 25
Ratio of Sludge Ash (%) Ratio of Sludge Ash (%)
Fig.4 Change of Plasticity Index Fig.5 Change of Consistency Index
( Cohesive Soil ) ( Cohesive Soil )
(b) pHfEDEL
% % i ZRY. or . r
HRBO P HEO LA 2Fig. 6 IRY 12.0 Cohesive Soil 12.0]' sandy Soil

Fig.6 AOBRAKBMBOHEMEL & HIC
HitErbp HER EAERERT. =
hEE7ZNVAEY ORKRBEHKOEZER
MBEOEMICLZEDTHEHN. FEE
FERPHOBIFRBEIKOREHE
AEFTICOApHEDO LA T EA WD
i<y, BRFZ: G TFHR=1:30
15% LA EOBE TR, BERBIVWTHED
3. ARTHEEBABICEITSEMAK
BRBETVAVHARERE SN, BT
AKX OBERZVEEIL, ZOAR
AFICHLLBADHL S,

p H Value

<01 L ; Lime-added Sluge Ash
P ; Polywer-added Sluge Ash

5§ 10 15 20 25 30 @ 5 10 15 20 25 30
Ratio of Sludge Ash (%)

Fig.6 Change of pH Value of Conditioned Soil
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(E) MESRIEOEL 1.80

WHIKEMEL CBRERKBEOLTIL % ~

Fig.7 KR¥. Fig.7 hORHL, DELL stm

£ HHKRNE DB >N T C B REHR <

PRos L 5 ~10% RES THEML, £hiL e oL ow

LOBRMBTREENMET T2 MM ERT. = . QLl:p2
Lo B Ll

:ﬂli%fﬂﬂf@?ﬁﬁﬁﬂiﬁﬁk Ldird gﬂ(thm g Cohesive Soil \§\i\\\ AP .Only

a8 L ; Lime-added Sluge Ash

E&Eé ., ﬁ%i U] 5”‘*1?‘:&3 ERERT P ; Polymer-added Sluge Ash

HEW, HHKOBMERERENFEICHS 1.30 : - : . :

W (BRA=0.85, BHTFR=0.64) EHIC, e s 15 2 2% 3

Ratio of Sludge Ash (%)

BRILTHMUL L HEOHRRIHRIC Fig.7 Change of Compaction Dry Density

K&EL., 5%RAEDORMBTIRBEHIK
ARFUIHD, BICTHREHTHE 20.0

FEBEEOETOREL BbND. sl Cohesive Soil p TZ::_ Sandy Soil
LORESEEOHME, LHFH O ol AT IR
EORMAESLTBBIHTSE o wof Kf Mﬁ'?i“ﬁ
i (BBIER) +&D. BEEMCD S 12er ﬂf 12.0f
RRBELEKT SN, BICERBD o 007 Ja 10.0f Yy
MmEABRARERE<TELy S SO/ 8.0 g4
Z25h. BATRHENK OBME L = &0 /?://’ o1l omy &9 A
< 48r /P, @ LI o4t 20 Sluge Ash
ZALOEEBELRTREIRD RV 2ﬂ-4ﬁ;' EE%E%ZWG? B : Polymer-added
ZeRM ok 7 N o Slue ks
z 27, Fig.8 OEAKRMEL 28 5 180 15 20 25 36 @ 5 1@ 15 20 25 30
AMEEDOEIC, —BE B D EEE Ratio of Sludge Ash (%)
BRBT W DI T B % R I Fig.8 Change of Air Void Ratio

KBBE (2~10%) E4TEDHR L. BRAREGHBNBIO~B%FRABNRL22EDITH S,

3. 3 NEMYRFH
Fig.9, Fig. I0ICHRAICHAKFMBL 100 %% (6EZP4AKE) CBREOEMLEZRT. Fig. 9,

Fig.10 25, @ +EIICRBRME (CBR) 2iiH s N, KL, RELELLAAOBEAKESHICBL

50 200 .
[ L : Lime-added  Sluge Ash [ Sandy Soil
§ 0 P ; Polyner-added Sluge Ash § L ; Line-added
Cohesive Soil ~ser Sluge Ash ;
q) s
% 30 § P ; Polymer-added /’
]
= g =~ 100 Sluge Ash S/ oL oy
o 20 proe D,//‘jl"‘ O oy e r SR e Ll:pl
o= g Zd ®LI:PI  m /'/',./ ':"L":”
© 10} DLi:r2 o /ﬁ(’/ A =P1'o:13
WLl:P3 20 |y s e e T
ALl:py By i
) - — )
) 5 @ 15 20 25 30 ) 5 10 15 22 25 39
Ratio of Sludge Ash (%) Ratio of Sludge Ash (%)
Fig.9 Change of CBR Value after 10 Days Fig.10 Change of CBR Value after 10 Days
( Cohesive Soil ) ( Sandy Soil )
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THHRAKBMBOEME HICCBREXHEMNMLE. @ B2FABENKOREGLEF BT I REARE

(CBR) 20HQE/NE 238, EFANYILELE., HEAEGORVWEEENDAOLE., @
CBREOCHMEMIMELOHE, BALOBETHEBEVWTHBIZOICHL, BELTRTHDE
GHIEBWTLEFLAMEEMERLE, @ BOFRHEHKERCEWTHRMSHEMICL LR BEH
MERUE,

Fig.11, Fig. 12 BHRAIKAHBMLIO%HICBII ZHEHKBSL LA, 100 (6 HZEd, 4 HKER)
%4, 308 (2662, 4HAS) REOKECBRELTEIKFLELDOTHS, ZORKENDIR. O
BLELELEL2TFRENREFMU ZBROAIBCBRBITEARLICEHGERIFIE—~EEELRL., DHBER
BALE, @ AhoBAEHLE (0B) $32LICk-oTHREENERLEN, B2FROBVWEHATR
BREHMIEL., S CARR B2 TFR=1:2, BELCIR1: U LORAK HEHTFR
OHFVWEREICBWTIEHG (308) BEHMTFZLAL LIk, ’

@ [ e e e e 100 erer e
Cohesive Soil 1 Inmediately Sandy Soil B Imnediately
§ 80 | i ineladded " Sluge Keh | @arter 10 Days R S TR After 1@ Days
S w r,_?..f...'.’.’il..y_?f.‘_ff!’f.‘.’f..f.‘.“’fi.’.‘.s“h.‘..... W After 30 Davs X W pfter 30 Days
2 o = e
= 3 = Ratio of Additives = 10 %
= Ratio of Additives = 10 3 8 @ b,
= 20 b ST L ; Lise-added Sluge Ash
[-<} - P ; Polymer-added Sluge Ash
o 1 = 2
) 4 )
L Oonly L1:P1 L1:P2 L1:P3 Li:P4 L Only L1:Pl L1:P2 L1:P3 P Only
Ratio of Sludge Ash (%) Ratio of Sludge Ash (%)
Fig.11 A Change with the Passage of Time Fig.12 A Change with the Passage of Time
of CBR Value ( Cohesive Soil ) of CBR Value ( Sandy Soil )

Fig.9. 10, 11, 12 5, BHTRRAKEAKRFEH K L HMASDETHVWES A, AKRBKOHE
WMEXFPHAGLORBRABFCELVS, BNBICHEALTC 2B BIIRESEN (LEE®) 28372
LA o, TORBEEMILL UTHAKBMICEZHE. KK, avvA5 vy —. BEORHER
CYBAREOTLICEIPREFABAODN, ZHhRBICESIFRETEAEGKEBE T 2L OB R1GEY
EWTh, Figd, SKERTES FRENKBEORENREFH CEEL TS LERXS, Thbb. BV
BAEEETIEXFRENKOUMB FIC L 2K OBAD, NEMROFLSICEY, LHNFHEOE
MEF AL CTHEBS L MA, BAMBR*ED2DOLERTES, EEL. FOMRILEILEST
By, BELOBAIKBENCIZBABBRADARKEIZLNEAOL, BEXBALREATHE
BRI RBEITHE,

ACBREOCHETH., FELOBREENCHTBARNBEHEBICHAN DY, HEDEEDE
TETATFTAERLADO N, —FOLBLIH2BDLBZLLNS.

4. (hEEXEDONMRL (23T S URIGE & Bl IMFEORET
HHEERME L LERRLE TS Y FOEBRBICHI T, RANL2RA L RERNFLE/ANORAHR

BEffok, RELOHBRAEBTATHRETSIERRFAN LB (H—LESPH~GC. SM, OH,
CL, SC) #FMLL L. E4A0HREKELEDK 2BREICEAFBLEARBICBWTIERALES T
H (N0.4) ORABEKEFMUE, BAHLBEMNBE, HEOKR*BCERRBHK 25 %0 —BRM
RYL, BATREHKE20. 5. 10, 15% & ERIEE,
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4.1 EBRNRIOIRMER
ARRICAVEHNK TR BOLEBERE Table 610RY. HRAKLIANECBREN 2 %METH

Y, TOEETHERILMLUTABEOERRE L LB EhE2LDTH S,
Table 6 Soil Quality for Testing Soil (2)

Soil Vater Ignition Consistency Desiﬁn Grain Size Distribution (%)
Content | pH | Loss CB -

Classi- ’ LL PL PI Gravel | Coarse | Fine Silt clay

fication| (9) (%) (% 10 (%) Sand | Sand

GC 15.4 |5.88| 3.8 31.8120.7117.1| 2.4 37.81 1.8 15.0 8.6 20.8
SM 17.3 |6.62| 1.8 27.2121.5¢ 5.7 2.3 10.3| 24.3| 34.3| 20.7] 10.4
oH 44.4 (599( 50 62.0131.8/30.2] 0.6 2.2 5.9 9.7 43.4( 388
CL 28.5 16.62| 4.5 42.3122.7119.6( 2.0 3.6 9.2 18.5] 22.7{ 46.0
SC 18.1 |5.38] 3.1 42.2119.2123.0| 2.2 23.1) 24.1| 16.7| 1IL§) 24.6
GC; Clay Mingle Gravel, SH; Silt Mingle Sand, OH; Organic Clay, CL; Lean Clay, SC; Clay Mingle Sand

120 1 ula
| 6o e s
4. 2 CBREDCHE(t 100 —J et O
Fig, B3Il T KOBAKBRMBLEEKLICBITS10H#ESE g0 S -
(6EZH4RKE) CBREOMBHERLE, &b, NHOS i v
/ o

AEEDRBRIE, Natural ; KL EO B REKIRE, Vet O &
THOBREKEBICH LT I1EMATEL ZRE, Vet @; &
THEOBRREKEICH LT 28 MAKFE L KB, Dry ; HHE
BREODICHUTEBLEDDOTEHREKILICH L T 1 8%

CBR Value (%)

] 5 190 15 29 25

MEELRBTHS. Ratio of Sludge Ash (%)

Fig.13 O#ELE L DB L, 21 e 120 1 5§

@ EEICI-THBBREICE —0O Natulal A0 P 5 aal

BELrb00. BsTRms 0| Thee E w0

ROMECHCANGCBRE § EO

BEERERLE. @ BB =

SREEBWTR, BERED =, = ‘

SOHBERE Of) 2RwT. © < 2 .

5% DRMEMEHATFREM o NN & N
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