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DISPOSAL OF CITY RIVER BOTTOM DEPOSIT USING POWDERY WASTES
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1 TFABEHKOLFED BRI (wt. %)
BB | FULTY WA CEERIE | (RKR LR HT (R
(mm) (%) |Si02|Fe204|Al204|Ca0 |Na,0|MgO |%olh
TARAR(REA)| 2.95 | 0.67 | 1.73 | 94 122.9]26.7 | 4.5 |22.1] 2.4| 1.7[19.7
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FUE AR : 40kV, 100mA

MODE : Step scan

SCAN RAGE : 4-60 (deg)

STEP WIDTH: 0.01 (deg)
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FULL SCALE : 4000 (cps)
PRESET TIME : 0.2 (sec)
ANGLE ZOOM : 0.25 (mm/sec)
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EEOEBHEREEHEST S HEE LT, BV
D7 u—RE (JIS R 5201) 2R, 70— {@M,
105N FTo® 0% BB Uk,
2)  —EhFERRSRE R
$5X10cm OHEFREEIER L. 2011 CofEREIC
BWTIHTEOM rEChpFE Rk kdh®RERTRS
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Measured value . -
Analytic item Analytical method 2323 ﬁ%%gw{g{ﬂﬁﬁ%%
(dimension) Sludge A |Sludge B
pH (0 ()| .1 7.2 | Soil examination method 2-12 JIS K 0102-12 Analytic iten Heasured value
p H (XC1) ) 6.6 6.6 (di ion) Sludge AlSiud B
Organic matter (%) 0.94 0.93 | Sewer examination method JIS K 0102-24 tmension udge udge
Sulfide matter (%) 0.17 0.19 | Sludge examination method <
Cd (ng/kg)| 0.3 0.2 | JIS K 0102-55° Cd (mg/1)}  ND ND
Pb (ng/kg)| 44 40 JIS K 0102-54" Pb (mg/1)}  ND ND
Cr'® (mg/ke)| ND ND JIS K 0102-652" Crf* (mg/1){ ND ND
As (mg/kg) 2.6 2.1 JIS K 0102-61° As (mg/1) ND ND
CN (mg/kg)|. ND ND JIS K 0102-38" CN (mg/1) ND ND
Organic P (mg/kg)| ND ND No. 53" Organic P (mg/1) ND ND
T-Hg (mg/kg) 0.1 0.1 No. 59* T-Hg (mg/1) ND ND
Alkyl Hg (mg/kg)| ND ND No. 59* Alkyl Hg (mg/1) ND ND
PCB  (mg/kg)| 0.23 0.11 | No.59 JIS K 0093° PCB  (n/)] ND ND
Ignition loss (%) 9.2 64.8 Sludge examination method JIS K 5202 )
Hydrous modulus 68.4 20.4 Sludge examination method™

* : The official notice of environmental agency
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A e FBOFEHECTEEA, B2 XBERTHRRI 2
PRI okdicky, KEA 3EXE (a-Quartz)
M d=4.25 (26=20.9") , 3.35 (26.6°) KWERTZ
. ¥728BH (Feldspar) H27=27.9", 22.0°, 29.7°,
30.4°, 3B AL BEOVY— I HSERTCEROOMENS
WkHTHb,

KA BRERIC, B, BIURAIRHEZIN D
Foftic, 26=27.5°, 30.3° fhicRABCEMULEY
— D ERTEHNEHEEATHBZ L ERT,

#4 BEHoLbULToO—RHERAR

Ttem Sample name Studge AlSiudge B
Gravel fraction (2000:m) % 0 2
Grading Sand fraction (74~2000sm)% 32 51
properiy |Silt fraction (5~T4mm) % 39 24
Clay fraction (5pm under) % 29 23
Maximum particle diameter 2.0 4.8
Liquid limit (wi) % 79.8 68.4
Consistency|Plastic limit (wp) %) 39.1 33.7
Plasticity index (Ip) 40.7 34,17
Japan soil classification CH SC
CHRNEH Soil name Caly Caly Sand
S. G. Specific gravity Gs 2.643 2.516
Natural Water content (wn) %1 105. 96 103. 40
condition [Color Black Black
Smell H,S Smell|H.S Smell
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4. 2. 1. —EEHEEERR
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U oHAo#ETERICES BRI EERLTVS,
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Cement /S=10% ¢———e
Cement/5=20%  Wo—————¥
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X2 NEHOERERE LB ORR

Sludge A’

}-  Cement/S=10x
50 gam..-nt/s=zox

Wot Curing  Dry Curing
——e ol 8

& D0
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=)

x
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K3 LB DR L4 oM

/"%‘%o A’ -Dry

20

16 Ca0 /S=20%
w. o Sludge A
12 Wi 4 Sludge A

/4‘\< A _Dry
.____./ N-Wet

4 .i/’_’_’/
A-Wet

3 7 14 28
Curing age(days)

R4 B OERRE & H OB

Compressive strength(kgf/cm?)

U, BRBSTEFRETICBT DM 3, 7, 14,28
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OFEEH L U TRIFRERERFELTBY ., ZhEf
A4 L 3BODTEHN TS D,

ELAEEH Th 2 RN AORARIX, BEHAN
AT bZy 7 CHEBAELKE, b JIS R 5201
koo —fEM 105 LTFeRa/AEELE, Fh
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wt%, BLUBHRHKICH LERKEEZREAYRE 6
~15% wiLzb ok LE, EE AICHLTIE,
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WD, THhD OBERICENIEHRIKBKIC L 540
HEyoPmEL KE<TS, ULALERKOREA
BN %ICH 2D, A’ OEHICEKEAERVWES
RO FE% FITRENREE L B 5T,

B TR O RERBED MU 252 BT, 4
HIKICH LAY MR ERIICUTHO%EMLUERS
FEHO, KEAK3N0%. A’ 1220%EE L s
e, ARRERALEBAELY, OlicBuTHmE
FPRENAREMICESMe ERERERUE,

IhBOBRICEINEIREOSKICHEFRER L, £
HIK % HIRERET LB ERAT D &, MM 4Ich
WTH 1.8 kgf/en® L EOBEBERRL, EXHOHDY
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4. 2. 2. Yo C BRRAR

AIROFEICE > TR UEEE 28R UMY BE
HREUTHHET 288, ToBRB2HET S HIC
BEMAEN S22, EEEOEVCBRARICEY
NEHREHEST DI LICLE,

ABEE JIS A 1211 o 1 AEicHL, E—JUR
NEE 15cm, 3K 92EKIE S & UTERLE, R
EEA, A’ &SRB UTEMN EEBLES D
Z 10mm LAFICR 2 &5 BB K HRL THVE,

1) AV MBS ITERRKIC & 5 0B Ok

Wet Curi i
Ash/S=30x e 200 Dy Curing
Ash/S=20% A——u g b A

o Sludge A
4 Sludge A’

k;ﬁ;7’4><:::::i

'/0’————’—*—‘—“—’_—'

3 7 14 28
Curing age(days)

XS Ao ERTRE & OB

—_
=

)

S

Compressive strength(kgf/cm?)
(&) (2]

=]

10 Sludge A

~ Waet Curing Dry Curing

W
+Ca0(10:0.5) /S=30% @— g
+Ca0(10: 1 )/5=30X #——-—u QO
+Cal

Asl
As
Asl 0(10:1.0) /S=30% A————4k &4

v EES e |

Compressive strength(kgf/cm?)

3 7 14 28
Curing age(days)

X6 LB EMHE &4 0B

Compressive strength(kgf/cm®)
[e>]

3 7 11 28
Curing age(days)

X7 LB OEREERE &5 ok

EE & KD ER LU TCCBREEDHELEET S
LAY MAETE, RESKHE (Wopt) B, KHE
A, A’ TIE 22.1~23.6%. BREBREE (vdn.x)
i, 1.45~1.53g/cm® &2y, £ARKTCUELED
D, Wopt &, 20.5~24.5%. ¥ dm.x K&, 1.39~
1.49g/cm® & 72 5,

ERoffickSFEEL. CBREREITO &,
CBR: s8I UCBRs. old, AV MABETIE 30
~18% &Y, ERKIPBTIE 41~8T% L B> =,

2)  FEERMAR Fv iz 0By ok

JKE A BIU A’ 0BT 5RCEE., — R
BExRRUEERSGLFE—L LU, N THHSALE
HOEKNFEBLUCBRARE EML -,

%9, BERKE U CUEY 5L, Wopt &, 23.0
~25.5% LY vda.. & 1.38~1.52g/cn® £V



#5-1 AHEHOCBRIKICEDWopt, ¥dm.. & C BRI (REA)

Mix Proportion(%) [Wopt(%)| ¥ dm.(g/cm®)|C BR2. 5(%)|C BRs. 0(%)

Cement/S$=30 23.6 1.45 5.1 78.5
€a0/8=30 24.5 1.39 41.3 13.3
Ash/8=30 25.5 1.38 42.9 44.8
(AshiCement)/$=30 | 30.1 1.28 24.3 21.6
(AshiCa0)/S=30 25.0 1.32 41.7 45.1

*S:Sludge,  Wopt:Optimum Moisture Content, ¥ d...:Maximum Dry Density

#5-2 EHOCBREICESWopt, vda.. £ CBRIA (RHA’)
Mix Proportion(%) [Wopt(%) | du.«(g/cm®) |C B Rz 5(%){CBRs. o(%)
Cement/S=20 22.1 1.63 30.0 3.1
Ca0/S=20 20.5 1.49 85.1 87.1
Ash/S=20 23.0 1.52 24.3 26.2
(Ash+Cement)/8=20 | 19.0 1.57 48.9 48.6
(Ash+Ca0)/8=20 20.0 1.54 74.3 74.3

CBRa s 8&LU CBRs. o &, 24.3~42.9% &
75, FHEEC, FERHKICERKZ10%MX =D TR
Wopt 1319.3~24.1%, v dmnax . 1.29~1.39g/cn®
ERYCBR2 s BEUCBRs, o 41.7T~T74.3% &
25, FRCHEAKICVBROEAY M EMALEDOT
{FWopti£17.4~30.2%, Y d... {31.28~1.35g/cn®
7Y CBRys 8L CBRs. o 1324.3~48.9%
s, DEoREENVELEHDE £ 51, £5-2
DEDITRD,

ZhoOREIS, BUTWABRZ LT, EHOM
RAELTH, HHKEFEH LT R TUET L L
Wopt 13 < . Ydna:ZELS T HHCBREIB VIR
BERET A cE, AERCE s EEICIE
LEboIR THHE, Bg IEREEDN L T
B, HEUMPBEHSICASIFIRATED ZLAHS
Moo,

Sludge disposal section (4mx4m)

AN\ 4

5. BHEOER
ENERCTHOIBBEORENES W0 T, BHiEH
BoOEREIToE,
5. 1. R
—RUCEHARE LM 2 BEKLOBEHICEST 5L
SAKRHEMETI 5 ICiEV, BEEamidiREicay R
v FROBH I F—%FHT L. BRAOERK
T7—F 7B %2BC L, BRERTELELIES
A%, KERTIE, ZoRME%RILs 2 BWTHE)
ka2 70— FEOL I $4— BB UEEHES ¥4
—RFERALE, ERICEANMBOEEEZHWE, BH
ORBEEFR8ITRT IO, KELNHEM % BB R
BERAOWTI XY —CRARRL, ThFhoREW
B hayR7—-2AUTA~EY— RICHEREA
L. BBATHT>ERBERBE0LREEH1IC
AU, EE E SR OB S (3 BIRGER T iR SR e
KRBEAE LEADEXEICRT,

BER1 BBERBOLS

ea #£6 BBEROEHLABEHORS
4 E F Q
I 7 - - -“"A ,?i Section Sludge Ash Admixture Tetal volume
- 3
: .LC_ D" sl 3 A T1m a25m , 8.0m’
Bors . fsmﬁe' g (8.42¢) (2.550) (10.97¢)
eltconveyor i (=55
Timx1 5mnz) | ¢ LR | B B 6.84m’ 5.41m’ 8.0m’
L \ ﬁ 3 (8.2) (3.28) A (11.48¢)
Generator @
——-\D . - — € 7.0m $2m Ca0 0.13m 8.0m’
Water supply _l5 1 Yumuno .40 (2.521) (0.1280) (11.050)
Mixer D 7.0m’ 4.2m’ Cement 0.13m’ 8.0m’
Beltconveyor = Batcher. (8.40) (2.52¢) (0.1281) (11.05¢)
(Tm+5m) / E 6.7m’ 5.2m’ Ca0 0.2m’ 8.0m®
~ (8.00) (3.10) (0.20)
.

Caagcnce Sl

—— # 1.0m

Sandbag

Beltconveyor

X8 HBEROBHOEER

RT BUBREE L SKH

Section |Dry density|Water content
(g/cm™) (%)
A 1.27 30.4
B 1.15 38.1
@ 1.11 32.0
D 1.11 30.5
E 1.07 28.8

27
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5. 2. EREER

6 ORATUERLUEREDIIFIQD AL Y T
Ty CERTEZRBICITE, 205 ARKE
NDESHORELBTH2 IIRT,

FNBXEOL & LT opEmttRo) 544 1 H
OBBERERL SKLERETHEERTICRT D
oy FNEFNBIGHHRFTE L1, 07~1. 27g/cn®, &K
Hhi328.8~38. 1% OB FE D hiz,

KICHETH 7T HEOHBR oMK EAL L, 80
LRy, HEAH—TESBE YHEA LY SM
(UIVRER) KHBREhATWSEIEERLE,

H X OMNE+ OBBIIEE O B 3 — 28 (qc)
EHPOBITICHWFHELE, 2O, FIIRT
OB 2 &ML TwvwinwA, BEEICBWTDH
Mao@Ee KICHMEN ERURY S v IGOHETH
HEahi=, C, DEREOERKELEEAY MEEML
EEoLABEOEAERTH, FHEKIC S%O4ERK
EMAEDOE, BEHICEWLIO%ESLEERED
gec i, RYIS VRIS MbY SKEEETEE, /S
IRV oRBICR>EEZOEERT2EELEBDE
Zzohd, ChoOKEIS, YEHBLRAREOE
B NET2HEA, KEENTHRLBES CIE., EEC
U ZTHWEFERIK & R E OB % 20~25%
whnghuf, BEHICHHESELUSICHHTRELRE
TICHBTEBLOEEAOND, SOICKEERY
L iE, ERKRPEAY NEOKEERM E D RIE
mIdZEMNEF LW,

6. & U

DEEEO &EERYE . ThE2REREDOS bI
BRI RIE R TR KEERIKIC & o THLE U = 084
OPHEICOERFLENATO LD KBl TES,
KEBRIKRICHRT OERERAE, RER2EL
LN e e 0BBH» S, ThoKeg
THEICREL, BEOT7Oy 7:2HHRLTWEH0
EEIBND,
PHEREROD B TASERHKO L S 2B RRETO
Hok, TABIKHEENZ WA, BIHORBAICEK
Y EEWHOBEATTRRB &I, Fhd R
FEBLUTHERLERLSBENS 5, Bioohbid
L ARERICIORY S U EES B Y BB IERLT
DR % ST KL RAKEA K E Wizg, BN
AHEE L T TWDANEEY R AR KSOLE
HRe UTESRBANERD 2L ERLE, 285
RicCa* 2 & H L TR VWEEICE, Tho2BR
FEMUHET DI LIcE o THBERKEEEYLE S
PENTERDZ L2 TRRT 200D THS,

FAHZ2 AXEORASHRHCS T 2 08 - oRE

®8 WML7HH®OBEHOMHR

10
15

25
30
35

45

Section name A B c D E
» | Cravel fraction (2000um) 2] 11 4 5 5 12
H l Sand fraction (74~2000um) %] 60 68 58 62 68
° Silt fraction (§~T4um) % 15 17 22 19 15
- ’ Clay fraction (5um under) f| 14 11 15 14 i
£ | Maximum particle diameter za| 191 9.5 95 9.5 95
2 | Uniformity coefficient Uc 210.0 1095 363.6 2444 154.8
S ! Curvature coefficient Uc 6.7 6.3 6.9 6.2 16.2
Specific gravily Gs 2.739 2.812 2.701 2.743 2.805
Water content Wn % 2.1 26.2 30.1 26.1 18.2
9 HFREOMHALI—2#E (qgc) OBF
A B C D E F
o307 2|3l )8l 3772837 [28|3[7[28[3]7]2
0 123.4128.1130.5/12.9{14.116.4) 9.3{10.5{11.7]19.8{21.1]223} 2.3 |35 135 ] 47| 82]129

24.6128.1]30.5(28.1]29.3 3631‘]0.5 11.7{12.9/24.6]25.8/32.8{ 7.0 | 8.2 |
25.8130.5/35.2|28.1(29.3{36.316.4/17.6(19.9{24.6(25.8/32.8| 5.9 | 7.0
27 0’30.5 29.3122.3124.6(25.8[16.4]18.7/19.9|25.7{28.1{305|7.0 | 4.7
27.0130.5:31.614.115.2/17.6/23.4/25.8|28.1]25.7{28.1{30.5/ 7.0 | 5.9
25.8(30.5{30.5]14.1115.2]17.6|19.9119.9(22.3{28.1{30.5{32.81 7.0 [ 5.9
21,1‘22.3 25.8]11.7]12.9115.2115.2(14.1{18.7]18.7[21.1{21.1] 7.0 | 8.2
25.8|27.0(29.3|11.7]12.9/15.2]18.7(23.4(23.4{11.7]12.9]14.1/ 82 | 8.2
28.1130.5132.8/28.1/30.5{34.0{17.5{18.7(19.9{10.5/11.7[11.7| 7.0 | 8.2
16.4117.6]18.7{28.1{30.5/34.0/14.0{16.4[17.6[10.5{11.7{11.7]| 7.0 | 7.0

9.4159]11.7188
8.2159{11.71223
591 7.0(16.4/25.8
7.0 7.0116.4123.4
7.0 7.0/188/28.1
8.2 59118.8{31.6
8.217.0123.4|38.7
7.0 {15.2|125.8(38.7
7.0 (21.1)28.1135.2

* Section name
x Curing age (Days)
*  Depth from surface (em)
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