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Comparative Study and Development of Computer Program
on The Coefficient of Consolidation
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Summary

The research effort has been focused on better calculation methods for the coefficient
of consolidation under the theory of one dimensional consolidation. This research has been
made available to engineers in the form of the computer program COMCyv.

The following conclusions can be drawn from the result of the engineering analysis, progra-
mming, and field observations.

1. Performing comparative study on six mehods(Taylor, Casagrande, Sivaram & Swamee,
Su, Cour, and Scott) which can find out the coefficient of consolidation, the computer program
COMCyv is developed for each method.

2. Comparing the observed settlement and computed one in use of the coefficient of consoli-
dation computed with. COMCyv, the result by the method of Sivaram & Swamee, Taylor,
and Su is closer to the observed settlement.
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Table-1. C, by Casagrande’s log(t) method
(unit : cm?/min)

data A data B
Engineer A | 0.1204 0.0115(3.6%)
Engineer B | 0.1283 0.0120
Engineer C | 0.1449(104%) | 0.0123

COMCv | 0.1278( 26%) |0.0115(3.6%)
Casagrande | 0.1380 -
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Fig. 4. Load vs. C, (Yongsan River)
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Fig. 5. Load vs. C. (Sokcho)

Table-2. C. by Taylor’s /t method

(unit : cm?/min)

data A data B
Engineer A | 0.1209 0.0135(2.9%)
Engineer B | 0.1452(159%) | Q0143
Engineer C | 0.1096 0.0139
COMCv {0.1325( 58%) | 0.0134(36%)
Taylor 0.1560
Cour 0.1680
Scott 0.1384
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Fig. 7. C, of data B

Table-3. Physical properties

Water content 93.3%
LL 86.1%
PI 52.0
G. 2.71
Unit weight 1.486 t/m?

Table-4. Paper drain

Thichness 0.3cm
Width 9.6cm
Interval 0.9m
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Table-5. Factors on computing total settle-

mentls. 19)
P 2.84t/m?
AP 6.63t/m?
P+ AP 9.5t/m?
C. ’ 0.718
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Fig. 10. Duration vs. computed settlement
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Table-6. Corrected settlement

Table-7. Observed settlement

Duration Settlement(cm)
(day) | Casa- |Taylor| Si&Sw| Su | Cour | Scott

Duration | 1st settlement plate | 2nd settlement plate
(day) |[st(cm)| correct(cm) [st(cm)| correct(cm)

10 30] 40 40| 50| 25| 55
20 85] 105 100 | 120| 65| 125
30 65| 215 | 210 | 220( 130 | 250
40 275 | 355 340 | 365| 220 | 415
50 410 | 520 500 | 540| 330 | 600
60 540 | 710 | 685 | 725| 440 | 8LO
70 640 | 8.0 840 | 80| 530 | 970
80 770 | 990 | 970 (1020 620 | 1095
9% 870 | 1090 [ 1075 |1120| 705 | 119.0
100 96.0 | 1175 | 1150 |1200| 79.0 | 1270
110 | 1030 | 1245 | 1220 |127.0| 865 | 1320
120 | 1100 | 1290 | 1270 |[13L0| 935 | 136.0
130 | 1155 | 1330 | 1315 [1350| 99.0 | 140.0
140 | 1200 | 1370 | 1350 (1380 105.0
150 [ 1245 | 1395 | 1380 |1410| 1105

160 | 1280 1410 115.0
170 | 1310 1190
180 | 1330 1225
190 | 1365 126.0
200 11375 128.0
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70 54.5( 74.9~ 92.5| 58.1| 78.5~ 96.1
77 61.9( 8.3~ 99.9| 65.1| 85.5~103.1
4 66.8 | 87.2~104.8{ 70.0| 90.4~108.0
95 73.8| %4.2~111.8| 78.3| 98.7~116.3
105 79.9 [ 100.3~117.9( 82.8 | 103.2~120.8
113 82.1(102.5~120.1| 87.5] 107.9~125.5
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133 98.3 | 118.7~136.3 | 99.2 | 119.6~137.2
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153 | 104.9]125.3~142.9 | 106.9 | 127.3~144.9

FolM BT LS B RETLE A3t IERE
& UWTES ®BAshke AL 493 o3
olvt RHE #&& £A= 3] Aatsd vims
E @ o] AFel UM 90% EFA FrESE
RS A F F o 160Y A=t € Aol

V. #

B

RS #5800 BE T AEE Y F AUE
71E T8 849 BERREC ddto o487}
Ao BHEFHES WS R HEk
st o3 22 &R I

1. 671A9 EEFYME HEHikd d3d
sk & Fkol Wdte BEABGHES 9
@ AAZ2I3W COMCvE BIRsIuT.

2. PRI 9 T RANES COMCvell 9
3 73 BEREE HEKsY COMCvY #
S maZstgler, o 99 A4 Sivaram
& Swamee, Taylor 2¥ 1 Sud FHikdl &%
EBEREBIL AA19 ol ELF Rez Yt
o}

2 £ X M

1. Casagrande, A.(1936), “Determination of

—103—



BERTBRE H33E F44 19914 128

the Preconsolidation Load and its Practical
Significance” Proc. 1st. int. con. on Soil Me-
chanics and Foundation Engineering, Cam-
bridge, Masé., Vol. 3, pp. 60-64.

. Casagrande, A. & R. E. Fadum(1940), “No-
tes on Soil Testing for Engineering Purpo-
ses” Harvard Univ. Graduate School Eng.
Publication, No. 8.

. Cour, F. R. (1971), “Inflection Point Me-
thod for Computing the Coefficient of Con-
solidation” ASCE Vol. 97, No. SM5.

. Crawford, C. B. (1964), “Interpretation of
the Consolidation Test” JSMFD, ASCE. Vol.
90, No. SM5, pp. 87-102. ‘
. Lambe, W. (1951) “Soil Testing for Engi-
neers".John Wiley and Sons, New York.
. Lambe, T. W. & R. V. Whitman(1979), “Soil
Mechanics —SI version—". John Wiley &
Sons, pp. 406-422.

. Leonards, G. A. (1961), “A Study of the
One-dimesional Cornsolidation Test” 5th IC-
SMFE (International Conference) Vol. 1, pp.
213-218.

. Naylor, A. H. & L G. Doran(1948), “Precise
Determination of Primary Consolidation”
Proc. 2nd. ICSMFE. Rotterdam, Vol. 1.

. Parkin, A. K. (1978). “Coefficient of Conso-

10.

11.

12.

13.

14.

15,

16.

17.

18.

19.

—104—

lidation by the velocity method” Geotechni-
gue, Vol. 28, pp. 472474.

Samarasinge, A. M. (1982). “Permeability
and Consolidation of Normally Consolidated
Soils“ ASCE, Jun. pp. 835-850.

Scott, R. F. (1963), “Principles of Soil Me-
chanics” Addison Wesley Publishing Co.
Scott, R. F. (1961), “New Method of Conso-
lidation-Coefficient Evaluation” JSMFD
ASCE, Vol87, SMI. pp. 29-39.

Scott, R. F. (1962), “Closure to New Me-
thod of Consolidation Coefficient Evalua-
tion” Soils Found. Tokyo, Jpn. Vol. 17, No.
2, pp. 48-52.

Sivaram & Swamee(1977), “A Compuatio-
nal Method for Consolidation Coefficient”
JSMFD, ASCE,; Vol. 88, SMI. pp. 37-45.
Taylor, D. W. (1948), “Fundamentals of Soil
Mechanics” John Wiley, pp. 208-247.
Terzaghi, K. (1954), “Theoretical Soil Me-
chanics*” John Wiley & Sons, 1954.
FUXZFAH(1983), “ER R 7|2A A",
1eRsE 23, '
FREA(1988), “vHitY FH4E WEHFT
Ab AR )| EHERIA,
Z9E4(1988), “vlitg FH4H WFEF
Al QA REX B BILA”,



