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in Classification of Soils

Kazuki Ide Toshihiko Miura Yuki Yamada

Naoya Takada Jun Mitsumoto
Abstract

A series of studies was previously performed to develop a new soil conditioner using a superabsorbent
polymer for the sorting treatment of high-water-content and cohesive soils. In this study, the effect of the soil
conditioner synthesized using the above superabsorbent polymer and the soil characteristics after the treatment
are verified. Accordingly, the following conclusions are drawn. The improvement effect by the superabsorbent
polymer-based soil-improving material is remarkable for any target soil. A basic examination of the compaction
property and consolidation and hygroscopic expansion characteristics of the improved soil is conducted.
Moreover, it is found that the improved soil can be used as a banking material if the moisture content is
appropriately managed. The expansion due to the water absorption by the improved soil is considered to be a
minor effect in its use in an embankment.
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Relationship between Water-absorbing Polymer
Content and Sieve Passing Rate of Soil-A
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Relationship between Water-absorbing Polymer
Content and Sieve Passing Rate of Soil-B
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Relationship between Water-absorbing Polymer
Content and Sieve Passing Rate of Soil-C

o
o@

30

6000 , ‘
A —e— Gkt 1 316
5000 5 —e— G K 24.4
E PR -x &K 158
S 4000 . -
3 ’ SAo
/! S o
& 3000 |— =
i , ~k---h
/
,]\ 2000
>~ —————_ _
1000 —e—
—e—¢
‘&c/ Y a0
0

0 30

%27&?&.%% 8 (Eg?/t)
Fig. 6 WokME@may i & 2 — (L A)
Relationship between Water-absorbing Polymer
Content and Corn Index of Soil-A

6000 ‘ ‘
48 —o- %Kk : 36.0
__ 5000 —— Gk 267
£ -k GkHE 173
S 4000 ERAN
3
#3000
iz N T N
N 2000 ———A = — —
; y SA
1000 * >——4
l— o _ —_—— —
— e —— P
ce—8—— | %400
0 20 30

10
Wk > 7 (kgit)

Fig. 7 WAKMEE TR & 2 — (13 B)
Relationship between Water-absorbing Polymer
Content and Corn Index of Soil-B

6000 I ]
+HC —o—5 kbt : 59.8
. 5000 —e=GKE 1 425
- e | .
§ 2000 & HKIE 253
=3
£ 3000
_A’]E
N 2000 S T
J K-k [T A
" 1000 -
e — & — S R0
0 F———
0 30

10 20
Wk M 4y (kgft)
Fig. 8 WkME@my i & 2 — U faf (1 C)
Relationship between Water-absorbing Polymer
Content and Corn Index of Soil-C



RMABAFHTZEFTH  No.83 T HED /3 IR BI PRI J6 15 2 dzgh R % T e B A oD B S

10 LG K g K K
35
9 % 30
38 | 4 |1 H
£F% S T T S -
_| ;I]ﬁg 15 —
7 o |IEA ﬁ 10 -
o B[ | =5 - -
A tHEiC 0 .
6 245 50;(_:7 97]
0 10 20 30 (A . (+4EB) (+HeC)
W K 1R 4y -1 (kglt) MKy E AR (%) B
Fig. 9 B4 pH Fig. 10 HPRL & 3 & WKL & 47 &
Relationship between Water-absorbing Relationship between Fine Fraction Content and
Polymer Content and Test Soil pH Water-absorbent Content
Table 3 FEF DML
F 7z, BB OpHIER R 2 Fig. 9.7 3, Wiho Properties of Test Soils
B R W RM BRI X ApHO K& 8 {bid R o
T, IRIMENE A THpHITE < 72D Z &3 h Tz, 5{H B +45iD +HE
Fig. 10(CAIRIy & A3 & @il =R, = — e bic TR OB gen? 2.659 2.608
B R & 3R T & 7o B OWoKYER 77 T otk % i [2mmih B % 00 0.0
T MR EAESECEEOBE, EEKORE L oo “ - o
s . o . 53 10.005~0.075mm % . .
BThoTh, LEOWKMESS TR THENTE TV I ryrr—— " 18 %5
%o WKLY & A RO LG T i U TIRAK ) AME KKt mm 0.850 0.425
<, WoKMEE G FOWKNBEIECE b tBEI b HAEIRR % NP 61.2
Do MEISGHERSV LT, GRREICE>TK — % = 2
Eﬁld\é\g@%ﬂﬂiﬁi/ﬁ:fi D ] €7k%%<ﬁ)%< fcﬁéli E'JZ‘ ﬂﬂ@ﬁﬂ@é}iﬁ% ﬁ"ﬂ]*f/‘ﬁ-}%ﬁ& E’bi L/V)*ﬁ‘l‘
BRWOKPER I FIRMEN % < 72 273, 16K, R # BRI gen? 1.83 1619
LWEBZ BN TWEtE, EEAKREO HETHHR S A L % 141 20.7
MEERINT D2 LIc k> THEZMET S Z E08b»
_ 1.9 ; ‘ )
27, 18 —=—+5iD
) - -O- 5D & i
4. HELOHIKROEREE T —e— 1HE
W R T AR TR AT 2 BROMIRRE A Bry L LT, 3’1'5 -O- FHIEK A%
% = oy I R AP =
FEE ORFHERIE M, WK R 270~ T, 14 \
5
2 1.3 e,
4.1 HMLiE S e
AR L7 308 ORI % Table 3 1R, 145 ) e
D ISHIRI RS, T E S E Ui SN, £ 0 10 20, ktEO(W) 40 50 60
S S " Vi )
NI, S AR L7 K & R L TRV Gl % o
H i ik R 57
(7o, MELE AR LI KIRUKMERS T2 Skght TR Fig. 11 FVKIE & RGO BIR
L7 Water Content-Dry Density Curve of Test Soils
- 6000
(o) —B— 3D
4.2 BERTEOHEDHFIE 5000 — 2R -0 DU B
JISA1210 28X [ X 2 oo iR (A-c 15)% % = 4000 } :iziaﬁzﬁ" i
o \ %
it L7z, %3000 \ \‘3
Fig. 1110 £k bk & LR OO ey, R 13, b | &
VPO TS B EFIRING X 0 S < R BHERICH Y, )2 R
FRIZZNEN OIS K L0 280 C 2 O M 23 K " 1000 \ \D 400
Epodz, o, MRS ODIRN T D TR, B OEH 0 o—o
K&, MRSOSOE E TIE, B ORI 0 1 20 30 40 50 60
7o j:tﬁE /Cbi%j:%”ﬂﬂi—lz%\% LG, ﬁ{iﬁﬁﬁ&)fi D O)j:i,’i% Fig. 12 /é\7kt|: L a—eko E‘g{;{:
HREOBOBDINWEEZ BID, Water Content-Corn Index Curve of Test Soils



RMABAFHTZEFTH  No.83 T HED /3 IR BI PRI J6 15 2 dzgh R % T e B A oD B S

Fig. 12 (&KL & a— U HBROBERE =T, WTho
EEHEIZOWT D, A UEKESETHIL, SBMTE
MMBEDFTRKE 72V, BRI X D TRERM DI A e
WTET,

Fig. 13 (ZE /Kb & ZEK R B ORE R &R~ 7, 22K M
KT, WE Lo D TN B BN B - 7228,
REPETOBE T E X BM AT 2 LM L7243,
FENE o T, Bl ZUTTE R L OBIRICER T D T
HHUECIE, ML oZREREIL 10%2L T, WE T
15%LLFEHESNTEY, WFhoi b Zo8E%
FERLTE 5, R MBI HIIN L 7= e B B33 Bt e L
D THE L B TEKRE AN 5 2 & Tl LER T
x5EEBEZBND,

Fig. 14 |23 7K & MhE D FE OFER 2 7”4, M E D I,
W OBUE T L b HE S B OBINE I X D 2
INEL PEROKEBOEETHSITH TN TE D EE XD
niz,

4.3 BEHTFHRERLIOEFERKEERGE

ESFRETERIMEICRA L%, FEERICES
DI TN S O X DIERO PR 2R D 7=
(2, JEERER L WKIC K DR EIREEHE LT,

JE#RERIS, BEMERUATIC X 2R3 8k IS A1217 | YL
LM L7z, fEBDE 90% & [F Uz CIER Y v
I U, PR Gef Cofiifnr faf B2 % 9.8~314kN/m?2 0 6 X,
1 BRI > E AR 2 24 e & L7z,

W KRR RER & Rk O Seft CFIH L 72, 0~157KN/m? T
1 BH7=0 OEROT A 0.1%LL Fic/2 5 £ THAHE
Tk, BEOILTEZEL, ZhaWKEERioO
BEL RS & L, 20%, EBERHRNICEEO LriE T
SERIZKME D £ 91K S, BRI 2B &
BEL, WERERDI,

TEZIREIE, 8 ) v 7 kI B T2 BE L TR AE
Uk 2ty b L, 32 7KiE S & CTERICh )
LfEENE LT,

Table 4 [ B D FEfEfeE A =9, FEMEERIINE -
OB D T 0.1~0.2, kit Lok - H E T 0.2~0.3
DOHEIPHATH -7,

Fig. 15 \Z/EHIS & MBRIEOBR 277, Wihodk
REETYH, BEISSDVN SOV TR S K E < 7
B E R LT, B D T, JEBISIRREL A
S THMBIARKEWEIZR Lz, 2, FEINVNE
N TR MR L 72K B & 0 IR EE S R & <
DM, WENKE 2D WK D BB —EBEK S
20, WM OKPRFFE L, —E(Z ORER T 0.7 £+
WIOMBRIICEBEL 2 2R LTS, RS E T
X, RIS KRE e D LRI Lo r— A LR D
MBRE & o7z,

Table 5 (Z#fis /] OKN/m2 oD R KRR & IaREE D
FEREENTIURT, HAIE) OKN/M? BF ORFZIESRIT, &
BA 27N U7zl 18 E T3 0.69% & /NS o T2y, 2

35 T T 1
O —m— 11D
80— -0~ +HIDK B
525 h o —o— [ HE
S LG -o- LEER A
B ‘&\‘
=1 88 =
= * Vs e
-\ \ o e =
5 \
0 s ]
0 10 50 60

20 30 40
Ekt (%)
Fig. 13 &Kl & 25 MR 0 BfR
Water Content-Air Porosity Curve of Test Soils

100 =
90 {1’ ~ NS
M\O\
3 80
270 [ =D
% 60 || -O-LHDUR%
—o— [ I1EE
50 — ®
-O-HHIEK R %
40 T T T

0 10 50 60

20 30 40
EAKE (%)

Fig. 14 &KLk & & & B D BIR
Water Content-Degree of Compaction Curve of Test Soils

Table 4 0kl LHE O EHEFEEL
Compression Index of Test Soils

JEREE 2K
+3%D 0.126
1D E#% 0.173
+HE 0.289
+HEEL B % 0.282

T,

o
~
¥-{080
J7
.

5 ¥
= [T= 1o Bl
05 [ -0 D B #%
04 || ST HEE
-O- HIEEK R#%
0.3 D

1 1000

10 100
JE#IEF1 (KN/m?)

Fig. 15 [E&LT) & PR D B4R
Relationship between Consolidation Pressure and
Void Ratio

BMEHIMLU7-3E 5 D TI 30.7% & REVWEARL
7=,

Fig. 16 ([ZHAIGH EEROBBRZRT, BREDF
RRIZ, S BA 2800 L7230k £ D Cld 10.6kN/m? & &=
BZR Lz, ZHUTEAIS NS WS T, BELOR



RMABAFHTZEFTH  No.83 T HED /3 IR BI PRI J6 15 2 dzgh R % T e B A oD B S

B4 D ClBM OBKNDERTT H5MHTlE, SBEM
DYWIKIZHRIZ & 0 BB DR & o EE IO m
FHERESEDZ L AR LTV D (B MO E
OKN/m2 DEF DRFZIERIL 1000%LL | T, AZIRE 1T 890KN/m?
Tholz), —HT, BIISAPKE L b EERET/
S0, WSS 9.8KN/M2 T I%LL T &2 o7, B+
Otr, FES TOWMEEEL 1.8Um° &35 &, HAG
77 9.8KN/M2 (I HE TR 0.6m L BHEND Z LD, WE
ToRBLEERLLESHETH, 158 0.6m 450 AT E
NI, BRT AR NSV EEB X BN,

B E 1Y, EMZERNLTHIZE A CIEEST
W, IRBEINAR WO T, B LA, RV ES
2 bhb,

5. FEH

AWFFETIL, BRI MR EE W B O HEOEWIC
& 5 PES B R OMERE L OS R HHEOMER 2T~
B O RERE LTSRS,

(1) BERMR EGRAMIC L 2SRRI, gt
BT L o THORREBIALER 22 & DN SRR OE R R 7r 5
HOD, WTHORMRIEICK L TOHBEIEDRH D, FF
ICRIRTEPWE L OBEE, REKE LV b EE KD
FAFICR W TR PR R B L D BN
RWIHIFTE D,

(2) BVE 36 & U - oo gh A chpk R R S BRI
L DB L OfEEDEE En S b, SR Tl E ORFIE
DERTIVIETMEOR LA TE 5,

(3) SR LHIE, JEEISH DN S WS TIRMBR A K
&<, BB L Sk S aEmE R LTS, BE L
VIR IRSR & BESRITIE, FAIG J1AV N S W ClikE
WMEZ R L7y, TS TG 0 & 2 5 TR
RS WE RO &b EFEOD R WEET & BT
TERFATE B,

HEE

ABFFEDOERMIHT= Y, HIEE, #HHVZZEEL
TR RINIIERE O TRERFORBEBIRICIRHE L £,

1)

2)

3)

4)

5)

Table 5 B HIEOIFIESR & IFIRIE
Expansion Rate and Expansion Pressure of Test Soils
ok [z o =
HAAL % kN/m?
1D - 0
D B 30.7 10.6
THEE - 0
THEER R 0.69 1.0

100é T T T [ T T 7

-O- 1D R %
10 f: -O- [HIEW B %

\
\
\
\
1
\

a@\
0.1 o1
\ "j—----._,__o
0.01 :

=) wJ
0 50 150 200

i (%)

s (ki)
Fig. 16 #lffis /) & RO BAMR
Relationship between Loading Stress and
Expansion Rate

SE XM

BHFEF], o @ TRIRANC L0 R ST dak
FAE T O TERHE R OVE 2O, 55300 B i v T
VYRV T LK ILE, pp.27-32, 1999

& F TR, il - ST e SR T ek B A O BLG T,
FE23[mIH K - BB L Z O LR ISR D HF
FeAE S FHIEAE, pp.100-104, 2017

WHEZ, o SRR =— L Z0FH, HA
FFA5E, vold0, No8, pp.721-724, 1989

&, o R A R R O B A o0 3 D
s, ZB23[E Ik - FEEY & OBk RIZE
T LR E A, pp.801-804, 2017

FRREE AL, i BB OIS K 2 ;B b sk R Rk
BM ot B - SRR OMGE, TARFEmIE
G(B5%), vol74, No4, pp.165-175, 2018



	1. はじめに
	2. 速効型中性系土質改良材について
	3. 改良材の土壌改良効果の検証
	4. 改良土の性状の検証
	5. まとめ

