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Effect of Locally Generated Soil on the Workability of CSG Materials
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OI. CSGITHIFEEIEDHER

1. EREE

(1) fEAME

Table 1 \Zff A BHA 797, LIRS AR 12130828 =Ad kil
SRR D B ORI SIS 80mm D By I HEREM 5 K OVREE
R E LTRAILBIEM 25 60U 46 ITIRALIZD
OEFEH LIz, 7ok, BfAlé LTz U—MHO AE
AKANE L ORIEA], 2 - AR o043 B 2 i L7z,

(2) BBy —ABLOEA

Table 2 123k 7 — 2 35 L 1N CSG DELE & oRd, By —
A%, Bk 105kg/m3, Hfiit A ki 80kg/m?3 TKE
AV R 181% & LEEEAIZBWT, BIAIZ RN L 20
r—2, AR BUKAIZ® A2 MR LT 1%8MmLiz7r—*
BILOD#EHAIZE A M LT 3%EMLIEr—2 L LT,
Ehic, MiTHdEEZ S U CHALKRE 135kg/m3, HAL
T AL b 130kg/m3 LAY P =R M EBRETH LT
FEH Lo LKk AL M 104% & LEZREAICRB W T
RAA 2T LW — A, BIEAZE A2 MR LT 2%
WL 7 r — A fatxige & L,

(3) FEBHIE

CSG DIRAIZITHBEN O AT & 20000 X FH 24 L
oo IFHICEA LV MBI OBHBAELZRAL, 1M
BEToTt%, BHRA LOREAKRE LIV KEREA
L, EHIC20MEA Lz, IBE%, 40mm .55\ Tl
Uy hAZV—=271, ¢125mm OFHRE—/1L R
kA 2 BT CREYD, 1BZEICT v~ T 1 D[
O CHEEER R E T - 72, HERITRA %, 304y, 120 47,
240 %7, 360 43y CERELL 7z, HLRAREREVZICEEZRE L,
HEERIARE Y L BERE L 0 DRFE D E A BT 2 & & big, ¥
{28 A "C JIS A 1108 [ZYEHL L CIEMETRE BR 21T - 72,
2. ERER

(1) #iE DR

Fig.1 \ZHHE D& & BB O BIfR &2 3, IRFNA A BN
LTV TW/C131%) 1%, #RiER] 30 43 Of[E & FE A
97% TV, 120 43 TiX 92%, 240 53Tl 88% & A% 1>
DRFEDENRE L IKT Lz, AE JBUKAR X O Al 2 i
L7 TW/C131%-S1%1, TW/C131%-K3% ]  [AlkE D f]
Thote, 728, KAV M 131%DEAIZDWTIE 240
SyUBRICEAE L, iR EER cEx o, E12,
TW/C104% | 1%, BAEEERT 30 2 OFEB OFEMN 99% TH Y,
120 43 T 98%, 240 43 TiX 96%, 360 2y TIEL 91% & 72 -
Too HAAIKEE BN A hEOHEIC LY EEEF 30 4
DOFFE DX ET 2 b OO, KiEDEOIK T 2 Hifi] T X 7
Wb B RS LTz, BIEAIZ AN L7z TW/C104%-AD3-2% |
X, FRIEFFFE 360 3 THAE DN 99% TH Y, BEBIEH|H
FEEOEOK T Z2IMHI TE 52 L 2R Lz, EBOM LT

Table 1 i AT B

(Properties of Concrete Materials)

IR S

K L ANE:INVIN

AV b C [E@f Vv v, B - 3.16 (g/em?)

Bt HEREY), A LIRS O JRA
B 46, RWEE 239 (g/om?)
80~40mm : 40.9%, 40~20mm : 15.1%
20~10mm : 9.35%, 10~5mm : 26.9%
Smm LA T @ 7.75%

gL L | Gl

AE JBKF | AD1 |V =y avky g7 2 b &

57 B AD2 K Vv VERT-7 IV R AL A

FE LA AD3 [T¥vhvik /e

Table 2 R — 2B L OE A

(Test Case and Mixtures)

iR — 2 W C G

W/C131%

W/C131%-AD1-1% AD1 : CX1%

W/C131%-AD2-3% AD2 : CX3%
W/C104% -

135 | 130 | 1965 ——

W/C104%-AD3-2% AD3 : CX2%

- W/C131% — |- %/C104%
- W/C131%-AD1-1% — @ — W/C104%-AD3-2%
A~ W/C131%-AD2-3%
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Fig.1  ffi[& &b BE & i iy ] O B %

(Relationship between Compaction Degree and Elapsed Time)

30 0t 120 4514 240 4yt

Photo 2 f#{k#% D HERIADIMEL (W/C131%)

(Appearance after Curing (no admixture))
LRGN DAEE O E THRRHBELETHD Z LA THRS
NDEOTEDMOMREMFFT DI ENPEELNLEEZD
o,
(2) btk DsEl

Photo 2 [ZIRFNAIZ WM L T ey TW/C131% ) OffAL#
DEERAR DI 27”3, BRI 120 23 T, #EREO 18
H & 2 J@HDOEERSIC CSG DENAZ ANFE S LTIV
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RO D3RR S 41, 240 1y TIEZ O N L W HE Th - 72,
(3) FEMETREE

Fig.2 (ZHEAERE & s 0Bk 2 <3, TW/C131%
1%, BEREER] 30 4y OJEMEIREE Y 2.7N/mm?2 T - 72 D%t
L, 240 %3y TiX 2.0N/mm? & 720, Fiilf O B &[RRI
WM& & BICEMERENMET 52 L 2R Lz, AE JBuUkHl
B L O EAIZEM Lz TW/IC131%-AD1-1%), TW/C131%
-AD2-3% | bLREEOMEBE TH -7, £72, TW/IC104%) I,
FLIBIERE] 30 43 DOJEMEHRE DS 7.0N/mm2 TH Y, 120 5 Tik
6.0N/mm?2, 240 47 ClX 5.5N/mm?2, 360 %3 Tl 3.7N/mm?2 &
KAy bHEANEL T2 EICL D FEFR 30 4y TOM
FEIIREL Db 00, BB & & HICERETRE DMK T
BT L mAR Uiz, BIEAIZ UL 72 TW/C104%-AD3-2% |
%, FRIEEFR 80 4y OJEMEIRAE DY 7.4N/mm2 TH Y, 120 47
TIX 8.1N/mm?, 240 4y CTi¥ 8.4N/mm2, 360 % TI&
8.5N/mm?2 & fRiEFH] 360 73 £ THEMMEIMET L2 &
R LTz,

Rl WD FE L TEMEIREE OFE RS, ABFHCHH L7 Bl
EHITREHNSF L JETHEMET L, BAK SR L OH
Nt Ay P BEOETITE THEOK T2l cEine &
R Lo, F72, AE JHUKHIR A 8B Cidhe TP R T8
FlOZhERIT 7 <, BIEAIZ VD Z & T TYEDIE T & 4m )
TEXDH xR L,

0. EIMETOA DX LBERIZEIF-1E5

AT CHEH U784 L IXIR A E %2 B it THEME
TT2Z 2N LT, BIAID 5 H AE BUKHIR 71
B CIESED DA SN TERIER O BTN D -7 2 L
B, BIHORE A 11340 & 0 DA K o This THEDME T L
TWAHHARBIEN B D LS S D, £ 2 TA I =X LDfFEH
ZHIE LT, i LHEOE(LICKREREBERIETEEZD
N5 75 um L FOMBNICERL, EAZLEHNT CSG
DU A v U —RE, BRI, SRR D i THEIR T o A
B = AL HOWTHRE LT,

DV CHER ULz, F72, gl LT A > R iR S FRER
HEHERD (2 A2 M) 2L, Thum A FIZLIEb D%
il L7z, Table 4 IZ& A > F 8B X UHIRIY OAL2EF AR K
O 2R d, IR ISR CHMRAE Lo TR 7V =
v A (AD) %< EH, RAENARKE L, AR LS
MECH -7, 72, BEEHIHE LD T 2 MmE4 5 81
TfEH L7z,

(2) vAmrI—Fe

Table 5 |2 L A4 1 U—RefEDIRICH W - — 2B &
VLA 2R T, BlaiE, HALKE 135kg/m3, HAIE A 2 bk
& 80kg/m? DK A 2 M 168% D2—Z M 75um LLF
- W/C131% — - W/C104%

10 |- W/CI31%-AD1-1% — @ — W/C104%-AD3 -7
A W/C131%-AD2-3%
N ————————@®
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Fig.2 JEMEIREE & Rt ke oo B4R
(Relationship between Compressive Strength and Elapsed Time)

Table 3 {4 B}

(Properties of Concrete Materials)

MR |[RRE i B
7K W Rk
TA LB C M@ vy AV, EBRE : 3.16g/cm3
5 EHEREY) T5um DL T

¥

RFEL P HERZEA T ¢ 2.55g/cm?®

; FEUERD Byt T5um LLF

5 ¥ 7
FRIER S lsww e « 2 64g/em?
I SIE 4 ADS|IFVhVE ViR

Table 5 B/ —2ABLOEES (LA o o—EE)

(Test Case and Mixtures)

1. EBRBE s | WC BREr (g)

(1) HEAHE | W]C|lP|S| AD3
Table 3 (B BPRHE R T, T AL BRAECHA L7375 100 168 1135180 11001 — | —
AR B 1 5 B+ D 750 m LT O MK 0 5100 168 |135| 80 | — |100) —
BIA LB EHRIA 5~15%TH 1, 20 Toum U FE5 P100-C7L | 168 |135| — |180| — | —

P100-AD3-3%| 168 | 135| 80 |100| — [CX3%
Table 4 EE725H O(LFA K LR L O AR
(Chemical Composition Ratios and Physical Properties of Major Elements)
_ LRt (%) PR | HENE R
Na:0 | MgO | AOs | SiOs | SOs | K:O0 | CaO | TiO: | MnO | Fes05 | (m¥2) (%)

C ] 0.004 | 0.985 | 5.10 | 21.4 | 2.03 | 0.475 | 65.8 | 0.24 | 0.062 | 3.11 | 0.838 —
P | 144 | 156 | 225 | 605 | 0.254 | 1.57 | 1.34 | 0.863 | 0.241 | 9.06 35.7 8.8
S — — 1 0.889 | 982 | 0.143 | 0.037 | 0.103 | 0.463 | 0.004 | 0.084 | 0.314 0.4
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DKL oy BB HIIE L L ORIy O FRMEITH D 5%FEE
(100kg/m3) FENTND EEEL, KBEEL 6% &%
KO ITHIRIY 24V E 0 THIN L 7=, B — 2%, Mk &
LCHMBELEZH - 7r— R, E#EDEHWZ7r—A, &
AV N OAF AN T R TR oME A B ls, B
EHizEAY MEEDROVI— A, BLOEMBA I L
ThE T FMfl 2 B & LT, BERZ A > ML
T3%WMLI=r—2 L LTz,

AU EMEIZ AL, SUT2HIRAELT, BRARET
25 5, 30, 60, 90, 120, 150, 180 %y TiElD 7 1 — %
ELT, 7r—ilBRIZBWT, ¢50X50mm O ¥ —|C
HB AN LAN, Y v —EmEFIICKEEY,
REDERY 27— LTHE LT, £/, 7r—JllEL
RIERDIEA T IETIER L 723 BH 2 RA20 5 5, 30, 60, 90,
120, 150, 180 43 CH:ifih — 5 [ fai [Rlskh 5 5 4 F VO CHRRIRRY
PR X OVBIEREEE OB b 2 R LTz, 7ok, BRIRIRE
12 20CE L7z,

(3) FEEVRME

Table 6 (23 BUEHEDOHUR I AW =R R 7 — 2B L OELA
T, AT VA V—REIcHW b0 ERI—E L, &
B — A VTHIRI Sy & U CHUMIRS A LA L= — &, fRiE
WEMELEZLOEER L2y — A, BLOWRIEAIZ & A v
MZXLT1%H LLIX3%iRMLIr—2 L LT,

FEEGHE | I RER v U — A —F & HOHE LT, (558
Fra ) —A—2%, FFRMANC X 2 SO RS SIS B AE D
AT =X LD HHEA S TR Y, FEKER O KR
HWERENAIETH S 9, 7nls, REEIREIFZ20C L Lz, £
7o, TS WrEGRERIC X 2 KFnEIE 21T o 7o, 16 5 W staBR
1%, Fig.3 12779 200X 200X 300mm DA X A 17— LN
HZ 350g( ¢ 50X 80mm) DL & 7% i L C i 5 B I It
WHEZVED L, BVERHZ CTHLIRE QR 21T 72, 7283,
5 W EGRBR B 1T DL Z LV DITIARIRE 2 200C & L=,

(4) SLPERR

Table 7 ([ZHMHER ORI W =R B 7 — 2B L WA
ZoRT, MAIEAKE AL M 168% & L E TOME & [F—
E LT 75 um LU OfRLSy 23 BLHIEE A L ORIy D EIG D
EIRAITH D 15%FE (300kg/m?) G ENTWD EREL,
HIRE Sy 2 S4B 0 TR LT b D &EH L, By — 20,
ARisy & U CBIHSAE T2 Lz — X, B X ORIEA %
TALMIXLT3%UIM LIz —A & Lz,

ROV Gy &2 A R ERAL, S UT 1 HRERE
L7z, KEHRALILIZ b GRERE Lz, EANMD 5,
30, 60, 90, 120, 150, 180 %y ®kkl% XRD OHMIEIZM L
72, Photo 3 IZRTLERIRI 2 773, — %I XRD OHE I,
T b VD TOKRFME IR Ukl & L S TR it
T DN, ARETITEM B O KT & S5 = & %

HHOE LCTRY, WERE TR NEE T 5 aTietEnd -
7eled, B0 O_X—A N L, FEROBE, ARSIk
B L OB T2 Z L 20 FHIEICH L 7=, XRD
DORPE S, HIEFDH 3~25° (20), HIEAT v 7 0.02°
[step, AF ¥ AE— R 1.0° /o3& Lz, 728, BRETIRE X
20C & L7z,

Table 6 BT — AL L ORLE CEEVRRME:)
(Test Case and Mixtures)
o W/C HEEr (g)
e |wlcl]p]s ]| ap3

P100 168 135 | 80 [100| — -

S100 168 [135| 80 | — |100 -
P100-AD3-1% | 168 | 135| 80 |100| — |CX1%
P100-AD3-3% | 168 | 135| 80 | 100 | — |CX3%

300mm

Fig.3 fifi 5 WrElaiRk

(Simple Insulation Tester)

Table 7 R —AB L OEA (LWL
(Test Case and Mixtures)
R W/C HEfor (g)
(%) W C P AD3
P300 168 | 135 | 80 | 300 -
P300-AD3-3% | 168 | 135 | 80 | 300 | CX3%

BUERF OBUEH

Photo 3 XRD O FijULERIR
(Pretreatment Status)
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2. ER#ER

(1) vamo—it

Fig.4 (27 v —OREbZRT, B A MRSHEBRAIC
ﬁﬁénéﬁ@@%%w_FmMJmﬁﬁﬁ%®7u~m
300mm FEETH Y, FREFFH 180 B\ TH7r—0
KT IIMERTEanofe, BUHIRA 2 Hv- TP100) 1%
BAE#O 72— 180mm BRETH Y, EHERIZLE T
TR=PNSL R L EMER LT, ZOERIEHRLELT,
FEYERDIC IR CHMBEAE O RHBEARE N LD
IRA OBICHIERE KBRS, BRARD R o722
EMEZBND, £, TP100) 1TAREIFRH] 80 7537026 7 1 —
IMETF LAY, 120 23 DIEIES ) v X =0 Bakkl 2 30 & I
LR TET, Ta—OWENRTEhhoTz, —F,
Wm&c&bji*%%%%ﬁ*&bktbﬁ%%éi@

AENL-EHLEL, PO 7 e —1T 100mm FEE &/
u\ff%%ﬁxﬁ%%ﬂf:o LavL, #alkEEf 180 iz VT
7a—OR TR ENRNoT, TRLHDZ kﬁ%$m
BCHEH LB AERIL, EXNERAELEZEEZDR
Tu—NMETFLTEY, AL M EDILFERIGICE Y i T
HERELEFTT DD LEEZHNDH, BIHIREAE TR
F &2 L7~ [P100-AD3-3% | [ZIRAHE % D 7 v —»
220mm R & TP100) 1ZEb_THIH O 7 v — 23 L, %
HEEEM 180 FiZB VW TH 7 e —D FRR LN - 7,
IO END, Bl REEICEBIEANTE A 2 b L B
i@k?&ﬁ%%ﬁf%é&%i%ﬂé

Fig.5 [ZHIVERGE O b %, Fig.6 | Vﬁﬁ@%ﬁ%
bz 7”9, TP100] (C3VNC, FAMERE I RE R H] 180 4
T 0.06Pa-s TlEEAEENLLAEVEOOD, Mmmi/~
EHA 14.5Pa ITkF L, #ER 60 437 120Pa, 180 4y A%
264Pa LIEHICKELS IpoTz, EAXNLONBHIRED
%u%m:bﬁofék:&m%,ﬁ%»&wﬁﬁ%ﬁ
BOHZEDLGEEEDO LI RBEAGNELT-EBZ LN
%, —J7, TP100-AD3-3%] DO¥EMKGE & BRI, 1RATE
BN DRG] 180 0k TIEE A EZEN R, Tr—t
FEEDFER NG DN,

(2) FEEFRIE

Fig.7 \ZEARD 1 KW ECORERM I U — X —H|C
X D EHE DN ER R 2 R~T, BEEDEZ V7 18100
DOFEHL (KD D 0.1 R CTH—RE—27 B8ind =
LERMER LIz, UL, | A b OKR~DEREE LU A
Y hROT I R— M (CA) BABEKE L NY U
A MPRERTDHZ & ’ié%@k%i%hé” —77, Bith
FeE & 2 TP100) D HKIERZIZ IS T 2 3 EGEE O v —
7ﬁimeJkm«fzﬁﬁﬁgﬁ%<&é_&%ﬁm
L7z, 2, AV M Tz B AERIC X o h
LOMIGEELDBOR b SN EEZBND, T2,

RITHE
400
—A--P100 @ -5100
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ano Tk oot
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Tl e o i SRS S
N Ay
150 kL
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Figd4 7 o —alBaik 5
(Flow Test Result)
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Fig.5  PRM: kb R B R
(Plastic Viscosity Test Results)
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Fig.6  FEIRAE KBRS R
(Yield Value Test Result)
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Fig.7 FEEGHEERER (1 Wi E©)
(Heat Release Rate Result (up to 1 hour))




HE S BARTFTERT 4 4687

B AR RSB AER] 2 W L7 TP100-AD3-1% | B X Ot
[P100-AD3-3%] 1%, [P100) & IFIFREGHENLED 5T,
BEAEANC X > CTHEAKA S 0.1 KR O 58 B 1T 3] S e

FER L 7ot

Fig.8 |Z7EAKM2 D 24 iR & T oI R o ) fs F &R
9, [S100) 1%, — M7t A2 b DORIE & RBRICHEKAD S
10 B CH IR — 27 BB D 2 L BER LT, T DIEER
T CA BEO N U TA MIBDE VT 2 — FDAE
i, b L<IE, CsS DAFINCE D C-S-HOAERKICEZ LD E
EZzbhb, 22T, Fig9lZ TP100) ORBEE IO T
— RSB E RN TEE -7 2 0B LI R 2R T,

MP100] 17K 30 e/ b8 — k' —727, 5 IRH%N O
SWRE—7 AT, T8100) EIFHEA D RISEHE 2R LTV
L2 EEHER L, 85I, MTIEOETNREAH 30 /5%
TIZAELTTWDZ ENBIEK 30 SHENBA TS ke —
BN TAE U IS0 TR FTORNO EEHKNTH 5
LHEER XD, 72, Fig.8 277X 92 TP100-AD3-1%
TZHEAKRDN S 4 T ke — 7, 8B CE =k —2rn
b, BIEREE A M LT I%EMT 52 8L,
% 1I~2 BELE A ENTE D Z L a2MR L, 72
¥, TP100-AD3-3%] 1%, FIKIZIFRE TRV, R
E— 7 8 42 IR, B =R — 27 N A8 R CTH D, BBIEHI D
WNEZELT LT, F RE—IBRLUOE=RE—2 D
it SHIZIBELE D Z & 2R LT,

Fig.10 (Zf#fi S Wikl ic 3817 5 D IR E O HER 2~ d, 4%
Wb & O 72 18100) 137EK2N S 12 BERTIZH VT CsS K
XD EEZEZBNDLE—7BNRELTWDHDICKL, HHl
FHAELEH W TP100) 1XEAND 2 B L 6 FERTICB W
TIS1001 LW bEWE—7 ZfER LT, e U — A —
AL o THONTE R — 7 LR E— 7 BT
LbDTHLEBEZOND, —JF, BIAE MWz TP100-
AD3-3%) (TIEARDHEFFHR TORWE — 7 BERTE 7,
HAKDE 63 FEf CEWE— 7 2GR L=, Zhid, ha U —
A—HIZEoTHLNESE RE—7 EE=RE—ITBE
ENTbOEHZEIND, LEDOZ ED, 5K 2GR
BN Thr ) —A—Z LEKEOBERMAELNDZ L%
e L7z,

(3) SEWRHRL

Fig 11 IZBIMiAE L &' A 2 &0 IRE 72 TP300) D&
Rl OFElds KOV & U CBLMIAE Lo (G R 2
LR EZ R, £, 20=9" (EICERTSE, BRA
HBI_CORET= F U HA b (3Ca0 -+ Al2Os - 3CaSOy4
32H20) DERD R TE, FERIIE - ClEIPToR e 238 K5
DEmNE Bz, B AELITE A P EDOKIGIZ XK VIR
BHEBENOHRAIZE N A FRERLEZEEZLND,
WIZ, 20 =14.5" fHEICER T2 LIRGEHT X TORET

—§100
—P100
——P100-AD3-19%
——P100-AD3-3%
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SEIKD o DFERE (BFRED)
Fig.8 FEMEERER (24 KFfi & )
(Heat Release Rate Result (up to 24 hour))
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(Peak Separation of Heat Generation Rate)
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Effect of Locally Generated Soil on the Workability of CSG Matelialls

Natsuko Sugaya, Toshinari Mukai, Takeshi Torichigai,

Kenzo Watanabe and Goro Sakai

One of the ways to utilize locally generated soil is to mix it with cement and water and use
it as embankment. However, unlike concrete, CSG, which rarely uses an admixture, may have
a significantly reduced workability in a short time depending on the locally generated soil used.
In this study, in order to confirm the workability of cement-improved soil for locally generated
soil composed of Neogene volcanic rocks, specimens were prepared at each elapsed time and
the compaction degree and strength were confirmed. As a result, it was confirmed that the
locally generated soil used in this study had a reduced compaction degree after mixing, and
that the strength also decreased with a decrease in the compaction degree. Next, as part of the
study to elucidate the cause and mechanism of the change, focusing on the fine particles of
75 pm or less, which are considered to have a particular influence on the change of workability,
the rheological properties, exothermic properties, and mineral composition were determined.
As a result, it was confirmed that the locally generated soil used in this study produces
ettringite when mixed with cement, and the workability is reduced due to the consumption of
free water. It was also clarified that the retarder is effective in suppressing the deterioration
of workability.
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