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Studies on the Long-term Consolidation Characteristics of Peats

& & E - % ® g
Kim, Jae Young . Ju, Jae Woo

Summary

This study aims at scrutinizing the long-term consolidation characteristics of peats sampled at three dif-
ferent regions of Chonbuk province. The standard consolidation test and the single load consolidation test
were performed about these samples and especially in case of the latter the loading period was 350 days.

The main conclusions analyzed are as follows.

1. Void ratio showed much greater values than that of the general clay and was decresed greatly accor-
ding to the increase of the load.

2. In case of the relationship between the settlement and the long-term settlement time the rate of sett-
lement increment became great according to the increase of the load step and the long-term settlement
became linely proportional to the logarithm of time after 10 minutes.

3. The linear correlation was showed between the long-term settlement time and the void ratio and the-
refore equations by regression analysis were derived in order to estimate the long-term settlement. The
slope of straight lines increased according th the increase of the load step and secondary consolidation
coefficients ranged from 0.04-0.27 .

4. The secondary consolidation coeffcient became linealy proportional to the compression index and the
ratio of C, to C. was 0.072.

5. The period required in ending the primary consolidation was about 10 minutes and after that the
secondary consolidation coefficient appeared to have constant value. Therefore the secondary consolidation
coefficient was judged to be used aé a significant factor in estimating the long-term settlement.

6. In case of the single load consolidation test the secondary consolidation coefficient showed the tenda-
ncy increasing according to the increase of the consolidation pressure.

¥ RILARE BEIAE
HER AR T

—106 —



RS REARCERHES] B8 Y

I.F &

BREL e ST oo B
o2 geA o fEuEtE v Eto Ay
o, BA & 2R oF 2(F 3T &had) mHE
SfsEo] ATk Y AL Bit, ¥ Fo K
AiEY), AU F3 22 EYEU EELsE o
A Aoz IBH SR 2AMEPt, OH,
OL %o°] St}

EHfE L= —Hh Lol v§l o] 23, 22
Bit, &Ktk 2 Bl w9 27] W& o]
HE AT BEE = ZREv EKFE
B BARo| & §4& /tN1 JgpBr®

53 BERELQ Rt T2 Koffd
@l Bt EREL aF3T A FKD
2 ZiRktEe]l 53] 29 BikEol & FENEC] 2
EAo] sl olek@e /1B Afdx BT
shal TEAYQ "o o) FiE L dd
AL AR ZolA 7ha Ak GEE L+ i
B 80| 30% L kY £& BE KR+ (peat) 2}
3m® JRE ) EKHE AT 150%04 1500
%olett? ERtE= E& BAKEo B3P

€ sgo] A7) Wi HmEKkLE Jehie
b &Xkte 7R Aot F&4E 34 Ve
o}

19264 Von Post’’& 48] s A ot I
KREE H-1, &#43] H5#EE ERLE H1002
sto] ST ARAHELS &9 RBT i
Aol 213k Aol 1% Von Posto] BFFEkERE
£ &9 I8y £5H3 Z¥A917] 9% Bt
Skempton'® Karesniemi'” Lefebver'V 5ol 23} 4
FEHRE 2 BRE SRR (Von Post scale)
9] F7tol welA HED ERTFEE S48
=Rt Bfetsle B3tk ¢xsigc

19659 MacFarlane® Radforth> ¥+ JE/R 19
F7HA S 992 =95t EEHMRIRE
R+ (Amorphous granular peat) ¢ #EHEERR+
(fibrous peat) 2 4333t}

Wilson® & F S22 Fe) o] Bkt o
T AN YR U WHEmRES
MEER L REMAREBRLEED 24 O

ehgtin skt

Adama®ell 23 A%/ EFL#(micro and ma-
cropore networks)©12He MEE ool =Y
Roy 1 e dEad SMEHERL: BER
B EIRERE ol FolAn 1 ulo BREMERIT,
¥ A (pockets) & MHMHZERS AU Qo=
Rolt}, —KkEMES EHRAIZERANAN BHeke
HEH S —KREBE L BEMHZERANN BER
MR 29 B9 B Rt s

Wardwell?2 #itH S 7 BRELY =%
BE 7= oA BHEE S A oS &
HEBR B2 Qs —hBEES S/
o1 RE}AC

Dhowian”-& JB/R 12 B3 e-logtiifgo] FE
BREL S d2ga TR

B+ BEAA AAEA He22 8
FIZEKER o] Fo| slolx BFo] EUA ¢
FHE 3 s 29 ARESTAA 2y
= “REFH Sl €4 Sl

Taylar®< +¥F2] B#KS HEBW Zd=2 A}
3t —REES ol&d o= dY3ch

Mesri®& Mt 2 FHE+S —kEERE
€ THAEK I st F71tte EHRRE
REI}AT

IS % 0= FREL o) BfEkd 33 99
o] RS B3A BRE Lo HRES 34 =
KEES sEis A3k

KHYs RKRY RUBHREY BFHERTE
ko] A N SEFIZEUKEE S Mgl T
= B BEel mpigon Gx s g
© HEAE e EHEME L (Lig 11 1~210%) &
fEHSt R ¥ TEHHES BESHSY
o}

HRE o) BEEEtd B e BB
2E KAET AAo2HN RSB HHEL
g EH L YK THE 3t 3 HRS
B BhEe] B prabaEte] 2351 gloy
E3 FHELE PART H Ao o] &
¥ A AEELY RUBRER T 2 ek
R% B2 A4 s2s 98 it 2 3=
At

—107—



WERETRBEE 3% £ 1% 19894 37

19804 B SEHIE RPN FREAL
o) R EA o2 S A2 v AL, 1983
F 2i ABWE PRHEES AT KBEITHES
AHAL S SXske PN MEAES
o &g AL v Aok

K PR AE 1008E)3e] HRELIL W)
Ao de 2AEA 3@ kA B R
o] & RKRLE A&t HER R LBH
AR R BERTRRT 3508 23 £
B—fE BERe &% EEstAc BER
B 3t 2 BHHE St BEEMES 2R
H, RIBER R BEL T &, RIEERRT
TREBERR, BaERe REBEREES A
BIBACRE Sr#sle RS KRS AT B
o] EREHZA AT2A A

.M Y HBRAE
1. #%

& R AH2E Akt 24BN S
o e ERLFAAN 1 REMY BET Ik
AR soil), 251LER FEAS soil), SRE O
(KJ soil )% 3fEMIHS N3t &Hugnlt} 508

Table-1. Physical and chemical properties of

peats,
Types
Contents R 15 K
Organic content(%) 50 55 59
Water content(%) 362 434 497
Specific gravity 1.72 167 1.58
Liquid Limit(%) 420 476 532
Plasticity index(%) 168 184 216
Ignition loss(%) 52 57 61
Initial void ratio 6.22 7.25 7.8
Decomposition(%) 62 58 55

Degree of saturation(%) 100 100 100

Preconsolidation
pressure (kgf/cm) 0.35 0.37 0.39

Cation exchange
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pH 5.1 55 57
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Fig. 1. Void ratio v. s. consolidation pressure
in e-log P- plane for various peats.
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IR peat (0.1kgf/ci) e = 0.042 logt+5.75- (1)
(0.2kgf/cnl) e = 0.060 logt+557--(2)
(0.dkgf/cn) e = 0.122 logt+5.24:+-(3)
(0.8kgf/cni) e = 0.178 logt+4.61-+(4)
(16kgt/cn) e = 0210 logt+385--(5)

IS Peat (0.1kgf/cnl) e = 0.052 log t+7.01---(6)
(0.2kgf/cn’) e = 0.065 log t+6.81-+(7)
(0.4kgf/em) e = 0.140 logt+643-(8)
(0.8kgf/eni) e = 0.198 logt+5.71-++(9)
(1.6kgf/cnl) e = 0239 logt+4.83-+-(10)

KJ peat (0.1kgf/cil) e = 0.062 logt+8.75:--(11)

(0.2kgf/cn) e = 0.095 log t+852--(12)
(04kgf/cn) e = 0.172 logt+8.06-(13)
(0.8kgf/cn) e = 0.236 log t+7.20-+(14)
(1.6kgf/ent) e = 0273 logt+6.14---(15)
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Table-2. Secondary consolidation coefficients.

Consolidation

IS K
pressures
0.1 kef /cni 0.042 0.052 0.062
0.2 kgf /ol 0.060 0.065 0.095
0.4 kgf /el 0.122 0.140 0.172
0.8 kgf /crd 0.178 0.198 0.236
1.6 kgf/en 0.210 0.239 0.273
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Table-3. Values of C./C.for natural soil deposits.

Soil Co/Ce Reference
6)) (2 3
Whangamarino clay 0.03-004 Newland and Allely
Norfolk organic silt 0.05 Barber
Calcareous organic silt 0.035-0.06 Wahls
Amorphous and fibrous peat 0.035-0083 Lea and Brawner
Canadian muskeg 0.09-0.10 Adams
Leda clay- 0.03-0055 Walker and Raymond
Leda clay 0.04-006 Walker and Raymond
Peat 0.075-0.085 Weber
Post-glacial organic clay 0.05-007 Chang
Soft blue clay 0026 Crawford and Sutherland

Organic clays and silts 0.04-006 Ladd

Sensitive dlay, Portland ~ 0.025-0.055 - Ladd

Peat 005008 Samson and La Rochelle
San Francisco Bay mud 004006 Suand Prysock

New Liskeard Varved clay 003006 Quigley and Ogunbadejo
Silty clay C 0.032

Samson and Garneau

Nearshore clays and silts  0.055-0.75 Brown and Rashid

Fibrous peat 0.06-0.085 Berry and Vickers
Mexio City clay 003-0.035 Mesri, et al

Hudson River silt 0.03-006 Mesri, Personal files
Leda clay 0.025-004 Present paper

New Haven organic clay silt 0.04-0075 Present paper
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