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Consolidation Characteristics & Consolidation Period of Dredged Soil by
Considering Change of Strain and Stratum Thickness
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Abstract

Consolidation characteristics have been investigated by using Rowe ceil consolidation tester for dredged soil, which
is more than two times as much as the liquid limit. To examine the effects of variation of water content on consolidation
characteristic, tests were carried out varying the initial water content from 100% to 150%. The results were compared
with the consolidation characteristics of remolded clay. The test results showed that the higher the initial water content
of dredged clay was, the more noticeable the non-linear behavior of e-log P curves occurred. The variation of the gradient
was apparent to load stage 40kPa and became less apparent after load stage 80kPa on the e-log P curves. Ratio of
compression index stayed within the range suggested by Mesti and variation of initial water content has hardly influenced
the coefficient of consolidation. On the contrary, it was found that the magnitude of consolidation load affects the vertical
coefficient of consolidation. The variation of stratum thickness during consolidation processing needs to be taken into
consideration since hydraulic fill would go through a much larger scale strain than land soil when it is subject to a
load. In this study, the consolidation period considering the variation of stratum thickness was analyzed and the results
were compared with those of existing consolidation studies which did not consider the variation of stratum thickness.
According to the results of the study, the consolidation period of the ground with a larger strain was calculated more
close to observed value in case of Mikasa theory which takes the variation of stratum thickness into consideration.

2 X

WA T ol olre] Wi & FpuE 2 FUHES FUEHE wols}7] ¢ Rowe cell FUAIHT|E
ARg3to] AR AAIBHATE 27184 Mok} B Sk FaFe AR YaA FH]E 100~ 150%
2 WsAN APS SUotAR WY SAUE AT Husan. AP AL RE FAYEY 279
M7t ZASE elogP ZAQ] M AFo] ESAT, SHEUA 40kPaTtR = TG} 7] 87 W} FHeia
ouf 7 olFe] FETANIAE P FAL BolTYT. FHAZHE Mesr(1973)7} A ko) 9] vl 27)
shgou, 27184H e} graAsol Bl A GRS A §lglT 252 QraskEel 27\7 Az AL 4
2 WA 92 U 4 ATk B HIYLAB7IE ol 83tel A2t 5 B Tl wiskS nefslo] Ur\THE
B Mikasaol B3} T84 G2 Teraghio] 0| 2& Hlmshalck 1 A3t Mg gl 2 AelNe e
AT F 5 A WSS TefS Mikasa 0l 29) A 97h T8A) FE A9uTt B0 2AA A,

Keywords : Coefficient of consolidation, Dredged soil, Large settlement, Mikasa theory, Strain

1 4319, (MFYEE7Ied 7 (Member, Head of Section, Yooil Engrg. Consultants Co., Ltd., cheonggh@hanmail.net)
2 484, (F)Y5HE71EE AF-e]A} (Member, Executive Director, Dongmyeong Engrg. Consultants & Architecture)
3 A3, #xdey E587 &8t w4 (Member, Prof,, Faculty of civil and Enviromental Eng., Sunchon Univ.)

HEEDN & TN HIE oiE ZEFE0] USHD SUIRE 105



.M E

A8 TEAE FH23F
74]217}?‘] E718k= 2L L3 A PR
2ol A —'—'dﬂ] :r“?:l UEs AEE T2 0|83}
&’19-‘/} F 2ol BHEA S22 A8 WEAHES A
7 43t —J—FEH\—H] A 2 vl uE B8l 7HEA W
FAMFA o2 T8t Slck 7HEA Wl B71=
FAHAES ARE Aol ot A7 9 AE5UY 1S
AR AHe 1AAZRSS AT o= A3
WA F uff o] o] LFpH] AEE FAISHAL Sk
(Cargill, 1984). o238t 11gkd] AJejo] EHEE= Y
o] og7] &l 71& REGAUAH7IE2= GEA
o] E7s3ItHRowe, 1966). webs, ZHEX5E 9
of At 3t REA| FHAHES] o] of
gk 227t A9 glo] dEdstE | hErIkE di&3t
<o 22 EAEE olska Uk £, adkpn] A
Yo FHEL AAstE st vlas R E 2 W
el W] A YU § A ) g
S e 192 ool R5E 7122) Terzaghi &
Dol e rUEe B BANE Ul
9% ®al ofet ZARS|A ] o] Brhss
=R IE A, 1963). oj2t 22 S| uke] gHejAQl A4
HAAE e Az B 2UES I
W3] A5k, A (large strain)yS 1L
ot dubgAe g3t daio] YA
2004). mEbA, & ApojMs EARIIE SHAYEE
AR 9kle & AR A 7P ZA7E =
SE s AIEALS E45H7] $13l Rowe
cell A|R71E 0|85t o7 Feprjo|A shgF7tof uf

O

17

o O 1
oX
o
HI
o2

2 712H] AL BN, o|E vigte 2 ?J-:‘z___];gg}
& AHGste USEATEA, 22dEAeEA, HE

B A
So stttk T naugEe) PelH $EH o
Wol|23} e AAZA 3}of AotE Mikasao] =
°ﬂ A EEUE YU Y 3 B

SERELTECEL DERCERT DR
%-4 EEE d5He=EN %’57\]‘%’_*4 At
2 AU7IZEE aatA o APgshe el disl Al
e AL BExE st ok

106 B=RXEBEE=28 K202 MOE

it

2. E5Me Halg n2ith YLU0|E

Mikasa(1963)= SF% 2474, AR sASE ¥
sto] EUAST AHSTL AR ASo] B @
FENES T thet 2L A (1) ATt

2
ﬁr_ d°e (1)

A7VA, e AEVEE, o LAS ax ESY 2
o} vrehdict,

A (1) S5 woll it m, 7t AsHE FHRS
AHEBEA] E9k7) W], 2R Eo] AA HETITHL 3
o I H7F YRS ¢, 7F AT A (1)l AHE
< o 4 9tk 183, Mikasa: 47] 4] (D)ol & FA

7t skt B4 meistel, grEnl@)] Bt 2AHY)
¥ U @F Adsi

2
G=e s @
1714, e 2 8o gpguy- Lt

(02)y : HEL22 A& F7
sz :  IHEHL Y& 59 F
2] (o)A Lol HE A% 1=19] o] Terzaghi
o) EH=y PRI FZ-E FE7} =o] Aol 9
g sl Ao] 7Hssht o] AW $19] AL njdFo]
ol 27|27 9 AAZRAE o8t {IAR
o3 W 7t hd ol tigt AIZHAISE Fig. 13} Zth

0-
Tv
20 - HEE 00
HEE 0.1
40 HEE 02
)
S ¢ EE 03
S
60 HEE 04
HEE 05
80 -
100

T T 1 T | T T 1
00 02 04 06 08 10 12
Tv
Fig. 1. U— Tv with strain



(fo ) /(fo£1)=U(%)
0.0° 20 40 60 80 100

0.4

z/H

0.6

1.0
0 20 40 60 30 100
(Po P)Y/(PoP)=U(%)

Fig. 2. Degree of consolidation by pore water pressure and
strain at g;=¢,=0.1

Fig. 12 A2WEL ¢, 9 37|74 0.0, 0.1, 0.2, 0.3, 0.4,
0.52 vHE o] YUYz w2 A7HA42 ¥3E U
el Zo|th Fig. 29 R REL2 HIYE =5 =0.1
ol A Zu] o) Wsto] o3l Alatd rdmol thdk A7t
A5E Uehd Zo)1, shHtis 7= 4t
olaf) AAtE o] digh AlZHAlse] W3tE UEhd
AL, Hd7hEF44te] aAbdlo] Mg Eo] Hyt4
Hr} Fetzog Zoxle A& ¢ 4 Utk

Mikasa7} A|oFet A4l o]8317] A= 3
ZHFgol AHo| FAaslth AFTHFE 5 B2
24 U= G2 AAFE AHSHA Aot wbA
Mikasa®] QLA 2= HEUPE ¢, 7F SEAE
AZHAGE gekAnh thA] Tt HFHgEe] S7H
2 A7HAISS] 22 7hastA] =il HFHFE0] 00
7V A TerzaghiQ] o] 2ol SARE AZVAISY 3&
Zrerh.

3. ALAIH
3.1 ARBAR

311 SERE

B @3o] A Al2E AdE EEAYY &5
osXE Im o)5toA Y HPHERA ATHpH]
Aol EngARE AF sk Ao Wie oHh ot
2 NEE wHd AEz2 AFste] AEAde &

Table 1. Physical properties of dredoed soil

w, (%) 95

G, 2.69

LL (%) 50

pr 30

USCS CH

P00 (%) 99.8
Organic content(%) 2.35
pH 6.83
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Table 2. Consolidation test results about dredged soil

Ce
No. | wy,(%) | Hylem) | ¢
0~40kPa | 40~640kPa
Cc—1 100 541 12921 080 0.54
c-2| 110 528 [3.14] 0.94 0.58
c-3| 120 531 {3.35| 1.08 0.61
C—-4| 133 512 [3.72| 1.30 0.63
c-5| 150 534 |4.23| 1.50 0.65
C..,=0.91w,—0.12 3)
C.-»=0.13w,+0.40 (4)
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Table 3. Compression and secondary compression indices

No. (1:2’;’ Ce Ca Co Remarks
C—1 100 0.67 0.034 0.051 Average
c-2 110 0.71 0.035 0.049 Average
Cc-3 120 0.75 0.036 0.048 Average
c—-4 133 0.84 0.038 0.045 Average
C-5 150 0.91 0.037 0.041 Average
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Table 4. Strain of dredged soil with initial water content at load

stage
P(kPa) &%)
5 2w, — 7.8
10 HBw, — 4.45
20 6w, + 1.54
40 6w, + 7.4
80 26w, + 13.54
160 24w, + 21.15
320 4w, + 24.76
640 26w, + 25.77
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Table 5. Prediction of consolidation period by Terzaghi and
Mikasa's theories

Applied | Wn | “g (c, L tao

Theories| (%) | (%) |  em?/sec T, {em) | (day)

198 | 33 1.936-04 |0.848| 11.85 | 7.02
Terzaghi

148 | 46 2.31E-04 |0.848| 11.50 | 6.00

) 98 | 33 1.83E-04 [0.460] 11.85 | 4.08
Mikasa

148 | 46 2.22E—-04 ]0.355| 11.50 | 2.60
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Table 6. Comparison of predicted and observed values of consolidation period by large consolidation tester

Applied Wn & C, T, L tso

Theories (%) (%) ( em?/ sec) em?/ sec (m) (day)

i 98 33 1.93E-04 0.848 11.85 7.02
Terzaghi

148 46 2.31E-04 0.848 11.50 5.61

. 98 33 1.83E-04 0.460 11.85 4.08
Mikasa

148 46 2.22E-04 0.355 11.50 2.60

Observed 98 35 1.78E-04 0.450 11.85 4.12

Values 148 46 2.01E-04 0.355 11.50 2.70
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