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The early unconfined compressive strength test with
composite low dosage of cement red clay
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Abstract: The red clay in the central and western regions in Inner Mongolia autonomous region was
selected and the fly ash waste and polypropylene fiber as the additive agent was applied tomake a kind
of special cement-soil, which is has the economic beneficial and environmental effect. The orthogonal
experiment was applied to study the influence of the dosage of cement, fly ash, polypropylene fiber and
mixture moisture content on 7 days early unconfined compressive strength of cement-soil. It is
concluded that in a certain range, the cement content has the greatest effect , followed by the dosage of
fly ash , and the influence of the dosage of polypropylene fiber and mixture moisture content is smaller.
The optimal mixture ratio is: cement 10%, fly ash16%, polypropylene fiber 0.12%, mixed moisture
content18%. Then SEM test demonstrated that reasonable bedding structure of the slurry and the
reinforcement and consolidation effect of fiber is the reason that the strength of 9 group is higher than
group 1 from the micro aspects. The stress - strain curve fitting was drawn with the 9 group block
(cement content10%, fly ash 16%, fiber content0.10%, the mixed moisture content 16%). It is
concluded that the rising of the curve fits the cubic polynomial equation, and the decline of the curve
fits quadratic polynomial equation. The experiment results can provide certain reference for practical
engineering application.

Keywords: unconfined compressive strength test; red clay cement; orthogonal test; SEM test; stress
and strain
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1.1 REAE

RIGH HBCE NSl B A X ERER AL E 2 aARI . KHE (DR iR
#EY  (GB/T 50123—1999) AT ARSI FEME GEFa AR IRES, FTfS LREBE SRS SE R IE 1,
TRERRI A R LR 20 KYERH N ZE RS R SA KR A FE I P.O 42.5 BRI Eh K
oo MHEKELE NS B X EAE R S i)/ IR IK, R AR 4 b s ki s
FARERAG AR, BRI R WA 3. W58 H K N8 E KK,

F 1 R THAIIES

HLE/ (gem™) TR/ % IR/ % MR R EIKE % A AT HE/ (gom™)

27 41.0 19.4 21.6 18.09 1.784
%2 LTRIFRER
d/mm (0.25,0.5) (0.075,0.25) (0.005,0.075) <0.005
Pl% 0.32 11.87 83.23 458

Vi d Fe - BURLRLAR; PR E A S AL
#3 BARABAERNTEMEEER
LR | R/ (gem™) H1%/um K /mm bz E/MPa W 26 /% Y/ C

FOR L 0.91 18~48 9 >500 10~28 160~180

1.2 IEXRE T

FELZHERZAKP R, HRAECRI B % KR LR EMERARE,
RRIGIERE T KRB R (A« BEKSBE (B) . BEEBHLEBE (O UIREEREKE (D)
KAEATHITC . IEACIRER AR 4 BIER 3 AT IIEASIRERR Ly (3%) #HATIRERT, Lo3*IE
RN 4 PR

F4 LGHEXE %
= e .
A4 OKRIBE) B (RIS E) C (BRGAHBE) D CRAWEKE)
1 6 8 0.08 16
2 6 12 0.10 18
3 6 16 0.12 20
4 8 8 0.10 20
5 8 12 0.12 16
6 8 16 0.08 18
7 10 8 0.12 18
8 10 12 0.08 20
9 10 16 0.10 16

2 WTIEREGR

M (R TRI T EFRE)  (GB/T 50123—2002) 7, #R4E FaR B4 1 IEAS R 4T 2 IR
9. K TEUE R L EARKT, BRI BERE, 2 mm 0, B IE SO I O ECA B IR 4L
FIRT 0 KIe BBk, SRR 4E AR K o 20 B S AR I (R T b o AR e SR TR I 2T
HERATFIMAN—EERIK, FKEROHEENESSE, 2 %E0RE 24 h, FK—CRE
IR FEIE], KR GWEABE, SREIIETE /T RER I8 T Sl b RS a2, Wikt js
Hil % @50 mmx50 mm [ BEAERRBI g5, BARBRNIEEE 95%, 1R (2052) CHIARETRY
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FHREATIRY . Rl BOA R 7 d X BRE RGO R et AT BR 2 71267 B b L 42
BT T BEIRI AL AT M IR ST S 2R kG . BRI 3 HerAT ik, SRR BME i E 45
R Prififgi 7 d 5K I MR R 58 5 1R IR AR IR 45 R K 5.

x5 ARER

HiRes 1 2 3 4 5 6 7 8 9
HUE 38 5 /MPa 0.983 1.310 1.418 1.336 1.664 1.783 1.660 1.619 2.060
3 WIREEL T
31 REST

W ATE MR B ik, ZEEM S, R e SR T,
RN 6.

F6 WMENTER MPa
H 5 Ky K Ky n ki ky ks; H# R
4 3.711 4.783 5.339 3 1.237 1.594 1.78 0.543
B 3.979 4.593 5.261 3 1.326 1.531 1.754 0.428
c 4385 4.706 4742 3 1.462 1.569 1.581 0.119
D 4.708 4.752 4372 3 1.569 1.584 1.457 0.127

TE: Kyj: %4 PSS j 5B 1 3R IR EE R Koy 3K 4 TS j ZIE0 2 X AL RIS HE 2 B Ky R 4 PSR
FIKRS 3 %6t LRI K g 2 Mo k= Ky (=1, 2, 35 j=4, B, C, D; n=3).

MK 6 ATELE H: EFERIRR I ZR KPR E T, KIS BEIRERK, KRS ER
WML, HHICOIEKE, WMERDMIARAGA S . ZRVIKIES EXK T Ll
PURBREER R, BRKBRER L, HIOVEKRE, B ARNGA%SE. LhaK
FNR G HES BRI/, SR ARG I BVE I A,  K SRR A I 2T 4E 1K 45
XK LU SR RN, BISE ERIR/NIRY . 4 OKeBE) >B ChilEkEE)
>D (FK#%F) >C CRNGAHESE) .

HZR 6 WTLLEH, 12 A8, key>kos >kpg RIYINT A FTIER) 3 A/, 10%2 81K
JetomfE s, 8%BEIIKIE LB, 6%BENIKELImERIK. FIFE, W RASEHAL 3
MR PTIEACHR S HES (RN, sk 7 P

£ 7 BSEFKFREHT EXEN)

A g5 A B C D
KP4 10%. 8%. 6% 16%. 12%. 8% 0.12%- 0.10%. 0.08% 18%. 16%. 20%
(3. 2. 1) (3. 2. 1) (3. 2. 1) (2. 1. 3

2 7 A, (ET S NSRRI KCE 24, Bl K UE 5 7 d 05 9 8 ek v 1 4% R 77K
SEHN: Ase By Cov Dy U N ABC3D,, BUAARIG FTHF I 7 d F47 48 WA S 45K Yok
7 B T s 4 4 2T 8 9 B o (R B TR AR . (R X AN A 7 TE AR B P I 1 B,
FEAAE B T IEAC R — M5, B BOAB h AL 0 46 e 2 3.

3.2 HEHSMT

N T K R R R £ L B NS TR B R A , R BN KR R

Ve, P52 RBAT AN A . B8 GRIGBH SEARAEY ¥, 205 20 B i 5 s 1

e 8 Fiam.
RS HEHMER

T ZEHIR 0 fi S? F8 Fa (f5HED BEKF
A 1.370 2 0.685 13.881 ok
B 0.823 2 0.411 8.334 Foor (2, 18) =6.01 ok
C 0.077 2 0.038 0.780 Foos (2, 18) =3.55
D 0.086 2 0.043 0.875 Foro (2, 18) =2.62
R e 0.888 18 0.049 —
S 3.245 26 — —

T O NRZETIIAL fRE M, SPABTT FeSPme/Stws  (i=A,B,CDe) , BEFEIMHE NI % OF>Fo, FiHE
F, AR @Fo0>F>Foosy NEFE, DA @Foos>F>Foi, WA —EHM, iTR*,

HR 8 W7 Z e Rl IMRE B, KIgE B HROKES & 108 & KT R 85
RWMAGB BN ZKENEZVENEN . T7 20 AR AR Z D 45BN 8, W
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RES AR, BRI RKES R, HIOWIEREE, RNEE 45 RN SRR
SN U5 3 1t 9, L R S KR B LA R R T 2P e s fE A, RIDKJe B2 B2
>R BERREZEVE> EKRNBZE>S RGOS ENEZEE. W3R 8 BaTLIAEH, K
RBE. WBIRS EXS KV R P S iR B 2 B BE LR Z RS2 oK, T SN AT 4 5 &
AN AR WA DR Z2 (R AR R o AT ILAE A 56 B B A 45 DR 3 /KT B 9 SR A A 2
YEB RN T KR KIS 6

33 FHREFEXKVELE KRN
Pl 1 9 IE AR 4 BR300 AU - PR O B0
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(K¥)
Bl BEAKPSPHAFXLE

ME 1 RRTRUE MR, EARTCRIR AT, AKTe A A 7K e ik B i Je Ml FR P+
o P ) s S A R AR I AG,  FR R R K Ve A IR A R, T KU T ) 5 R 3 BERE T KR i
BEM B R BL, Ry A 145 N — J7 T Re AR E /K Ve KA R L, 57— 7 THI R S AR R B B ARk R
N, T T KIE LIRS, K LSRN, SRER S . MESESERNM, Kk
TR PUESRE KR R EE, KRB TEKELF AN —EBMNRRNGT4ESE, BRGLT
Yk 22 P ST B K e AR B Y 38, B /KB AR BRI [ S5 R0 AL, AF4EER B E A . (ERBE
ELAYEIB RGN, SFY4EfrKe Tk, 75— e R LW 7KV Sk K KA s AR
Fls BEE E/KERRIRIN, AP HUE 585 e 3N 5 B, Ui iZ45 & 1K JE T & KR K Y
H18%.

3.4 W

TR, WORTE W o A IEAZ RN R L HURSRESS R y: 55 9 4R/
B, 5 VHBERIC B 2 40 REM RN, N 7t P IRERR T R A S 2 A
IR, X 2 20 R pE b gkt 1 NHUE AR LR K e LA QUANTA FEG
650 Iy RIS T BB IEAT I, HM R R K 2. ARTTRERE, £ EEE A
KU L ¥ R B B AT 45 B R A i, 2 I [ 5 0 5 ' FH R K K U L AR g
ME 2 (@) HE 2 (o) XWEHFRKE, 89 HKELTHAEEHREL THE 14, XBIERE
9 HKJe LR T58 1 HRRFZ —. —BOkE, 7 d KR LARIEATE S, ElED, A
BEWS AR L A e K e L i s B R LB, (8 9 AR SR & B2 T58 1 41, Xp
55 9 ALAK YR AR S N S A BT B e RS 0 T4 1 4, IRl 2 (d) tRpes 9 41pr
IRHISRAE, EHE 2 (b) FroniIss 1 HEBE M A &3, RXWIERE 9 4K Ltk
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2.5
520
815
b

1.0

B 0.5
0.0

0.00.61.21.82.43.03.64.24.85.46.06.6  Fray/yg

B3 B AR &8

IS 3 AR 25 BE W AR i 3t S A RLAE SR 1 R SR PUAS TR AR 1 RE 7. NI 3 W DA
tH, PRSI ARIES KA, AREZ, 559 1 AR A LA LU F L, R
ARG KRN R ML T LAY g 4 AN

51 BBG RIEWIRH B, RARBUNG, NN TSR, 7 AR AL AR R A
RIGRIF R BT P s A2 R T, W BOE BAA B RSk, TR RN R SER BL.

552 BB N ETHE B, B8 9 AR R E T 1 AR AR R 2 U 9 4l
HRPUEIIARTERIBE I EL LS 1 HA5%. 58 9 4L N B 2 05 1 2B i B I B Y 2.4
5, BNEE 9 ALl REARAE 1 I ZELL S 1 IR

503 BrBG BEERI B, RA RIS, KT, RN H 2R
NP
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0.5 1 1.5 2 2.5
0.2 - AT AR
K4 ) AR H 2
AR R R
vy =olo,, x=¢le, (1)

s o, REERN ST, &, NUEEAER IR LI RAS . Z40A J5 15 20 1l 26 B 2 =k 2 T
TR, BB R ik 2 I R

_Jax’ +bx +ex+d (0<x<1)

Y ex’ + fi+g (x>1)

KH: as by cv d WEFABMLSH, e fo ¢ NTHRBEMZESH. 0=2.799 1, b=5.008 9,
c=-1.195 5, d=0.068 4, ¢=0.499, f=-2.139 5, g=2.640 1, i /LE 10%KIE, 16%MHK,
0.10%£F4E, F/KZEN 16%I7K e 1R AR #2677 PRI 280, 3006 it AR OC R B0 5l
R*=0.9818, R=0.989 7, ML AN HER
4 4 W

D FEWF T EE N 2 A B B K LR LM BRPUR 2R E 4 S R R R E KN, 7K
BN TR BT SR FE S K, RIS &, R A 4645 5005 7K 2810 52 e D) 45
/N,

20 JiZENT, F AR U R 3R K A I R 225G AR R R, PR R
KEFER] FAEFE/N, SHAEREHEEE NI 2 MRARKEFZEEREEZR, KEBESH
BERBE) F>Foo, WAREFTITEE N, KB E SRS R KOS TG
M PRPTE SR BB, W AP AR B3 .

3) IS RIS T A, WS B AR A [ 25 00 5 4 S SR AR I S B R A
5 9 KV LR T3 1 K Ll R A

4) RIAPMPERE RSN 9 H: 5 10%KIE, 16%MEEK, 0.10%4F 4, HK2E
N 16% 7K e Ny AR T AR i BT B T BB R, Hed BT BO R IR AR, T
B B i — IR 2 I 7 7R
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