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Tab. 1 Physico-mechanical parameters of the soft sample
R A TKE/ % EHE/ (geem™) LB 1L R/ % AR/ % Fi% J1/kPa eSS /©
ke 74.8 1.61 2.087 58.9 31.8 4.82 6.5

1.1.2 B4R B 5 R RIA Kde A K A KRR o 3 AR R R K e
J 71 32, 548 RURERRER K VE ; o b i By s SR AL BH T 1 A A B R R 4l ) A kB K VDT L g
BEAMIF) /g YTl FDN -1 AU RLsR S a8iskoK ), R R T B8 B 53t 2l ek R 4M
1.2 RERH & FEP

W ST PR [ A 100 R R AR =R T 55, VR LB AR 40 mm , /& 80 mm [MYIAE K =A% ] i
FECFEIRE 18 °C  MIXHRIE 50% My E AT th 2257 24 h SR 5 A B0 A ilke FH SRR e A 3 B 4 5
WESR B TR th 4P 2, SRR RS HITE 20 °C  AHXHREE N 90%
1.3 RKEAHR
1.3.1 235K R TR KIE AR ACE KRR 35 55 0T 5] AL AR i 52 e B RS i 1]
T T AFEBEBBE N 7 d TTMRRPTEBR R, LB E 23k 2,

R2 BBRBELER

Tab. 2 Mixing proportion of a single additive

A % B %
BRAY — . BRAT —— -
K wWokE KRR aR Gk KR wkA kBOR Gl Ak
1 3 0.3 1.5 1.5 1.5 5 12.5 1.25 10 10 10
2 5 0.5 3 3 3 6 15 L5 12.5 12.5 12.5
3 7.5 0.75 5 5 5 7 17.5 1.75 15 15 15
4 10 1.0 7.5 7.5 7.5 8 20 2.0 17.5 17.5 17.5

1.3.2 EGRE N TR PEECTT A AR R ROKE 01T T 5 IR 4 KPR, Bk FH A IR R &
HBRACERB IR 7 d F1 14 d BRIy R 03 3,804 16 41, BT 32 41, 4L 8 Hl £ 3 P17k
B EEREC3 A PAT ORGP 2 (E, LT 2 96 Ml
®3 WHA7 4014 dIKBFHEZIKEHR
Tab.3 Test plan of samples of 7 days and 14 days

2| ES oo ES

. K BOKA KB 4 K . K WK IKBE ZeNe] K

B/%  BR/% BE/%  BE/%Y  BR/% BR/% BR/% BE/% BE/%Y  BR/%
1 8 0.5 5 6 6 9 15 0.5 10 14 8
2 8 0.8 8 10 8 10 15 0.8 12 12 6
3 8 1.2 10 12 12 11 15 1.2 5 10 15
4 8 L5 12 14 15 12 15 L5 8 6 12
5 12 0.5 8 12 15 13 20 0.5 12 10 12
6 12 0.8 5 14 12 14 20 0.8 10 6 15
7 12 1.2 12 6 8 15 20 1.2 8 14 6
8 12 1.5 10 10 6 16 20 1.5 5 12 8
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Fig. 1 Unconfined strength of single additive test for 7 days
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Fig. 2 Unconfined strength of orthogonal test for 7 and 28 days
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Fig. 3 Average unconfined strength of 4 different mixing proportions for 7 and 28 days
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Tab. 4  Comparison of physical-mechanical properties of unconsolidated

and consolidated soft soil

A7k 3k =HUESE HEE
A BEI I I (UU) InV i
E/(10%cm - s7') ¢/kPa  @./°  ¢/kPa  @/°
JAR IR e 4.098 6 4.8 6.5 7.2 8.2
UARTC L [k it e 1.1130 17.3 248 246  28.3
S B L Ak it e 0.779 5 181 31.7 3.2 29.9
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B SR EE IR L R R E By HAS A R o W AT BE & e Y B R SRR AR A 0 3 A T Fi A 4 4, Ok
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Fig. 4 ESEM pictures of samples (2 000 times)
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PR A B IS SO SR 284k, AR JEUIR R | e it
FRRAREL A HE R RRE R 5 A RORZS R IE S BN %
508, 5 UL S ARG b [ Ak 92 U 1 L
B3 1) JFOIR SR TR 1Y) 40. 2% F1 42. 4% | 1T JUkEA 4k
M43 52 FOR IR e A 3.6 A1 2.9 fi5, Hubnl I, 4k ST Lz
TR PR LR >, 2 R ) 3 Bk b (R TR e —
o AT S P H AT AT DB ORI e AL B WALRC R AR IRIE  0.289 93 310 1.688  1.845
B/ W =0l UU G819 ¢ A1 AHIE 5 2.3 RCFCHCELHUE  0.274 68 385 1.673  1.851
3.2 4%, H TS ) IR A (] B AR PR B 3k s
VBT Ro3 S AN ] S A ) it 2 S WY R ot e DXl T 25 4 722 A 5 2 W ) 2% 3 L 22 TR 1 o 1 G
R HSH— DRV

x5 BERESERRENBAERFESE
Tab.5 Microstructure parameters of unconsolidated and
consolidated soft soil
LB BURL  fLBRS>  ORL)
M AN fiodE e

3 & i

BEXF T M i 0 s o R it DX ) SRR, LUK G A K A8 K 33 R K A [ A SR iR i AT T
FBFIEZZ N BRI 5T, 45 R

(1) /KB 20% , K FBE 0. 8% , KBEIEABHN 10% , A BB RN 6% , 1 KB HN 15%HF FIEC A
HARHCF  iRE 7 d 128 d BSREE h n

(2) s AL 3R B S AR KRB B i B, HR 5 soK R A K KBS G BB i

(3) Jin 5 DA UE AR 7E 2 W RN AB 3 R AR/ B B o, SO0 BN AL D A A L
L R IR R 5 155 22 8500 5 A JFCIR IR R Y 27 % 1 19% , =8l UU REEAY IR 1 ¢ 2051 R FOIRIAJERY 3.6 F13.8
i, WEEIE S @ 7 3.8 F14.9 1%, ESEM 455 /R e AR AL HC Lb B AL TR e £L R Z 55 AR IR 382D T 59. 8%
M 57.6%.
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Physico-mechanical properties and changes in microstructure of
silt before and after solidification in Nansha port

ZHANG Li-juan, LIU Ren-zhao
(School of Civil and Transportation Engineering, Guangdong University of Technology, Guangzhou 510006,
China)

Abstract; In order to find out the best additive portion of soft foundation treatment for a petroleum storage project
located in Guangzhou Nansha harbor area, the typical soft sludge was selected and solidified experiment was
conducted with the additive agent of cement, lime, gypsum, sodium silicate and water-reducer, and the treatment
result and the best additive portion were got, the changes of the mechanical properties and microstructure of the soft
sludge before and after consolidated were compared and studied based on the unconfined compressive strength. Test
results show that 20%, 1.5%, 10% , 6% and 16% of cement, lime, gypsum sodium silicate and water-reducer are
the best proportion, and among these 5 factors affecting the strength of the solidified soft sludge, the cement
addition has become a most important influence factor and the gypsum addition is the minimum. Comparing with
unconsolidated sludge soft sample, the penetration coefficients and void ratio of the best additive portion solidified
sample are reduced by 81.0% and 59.8%, and C and ¢ of UU shear tests are of 3.8 and 4.9 times. The physico-

mechanical properties of the solidified soft sludge are enhanced obviously.

Key words: sludge consolidation; solidified agent; physico-mechanical properties; macrostructures



