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An Experimental Study for Estimation of Compression Settlement
on Embankment Material Under Self-weight
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ABSTRACT : In earthwork projects, the designer considers cut and fill balance for minimizing earthwork which may significantly
decrease construction costs. Despite carrying out considerable earthwork design, the decrease in volume of earth occurs in construction
sites because of embankment settlement under self-weight, consolidation settlement of soft ground, cavity filling and soil loss due
to rainfall-runoff. To reflect the decrease in volume of earth, the specifications for road construction just give shrinkage factors in
embankment for soils without consideration of embankment settlement under self-weight. In this study, the computational method is
used to estimate the amount of embankment settlement under self-weight developed by Iseda (1972) and Ishii (1976). This research
shows that the total compression settlements are between 3 to 10 percent of embankment height according to the property of
embankment material and embankment height. As a result, the designer should consider the compression settlement on embankment
material under selt-weight.

Keywords : Earthwork, Embankment, Embankment settlement, Self-weight
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Specific g | Slt& | Maximum Opt?“tl:“n
Location UCSC Gravity Dy, Dy, Dy, Y Q, arn Clay dry density moisture
‘ (%) 3 content
(G) (%) (EN/m?) o
(%)
Uljin SW 2.65 0.15 0.6 1.5 10 1.6 86.53 4.18 18.67 11.75
Uiryeong SP 2.64 0.3 0.7 1.6 533 1.02 85.30 1.30 19.12 11.65
Gyeongju SW 2.71 0.4 1.5 55 13.75 1.02 54.44 0.19 19.28 11.17
Ansan SwW 2.73 2.4 0.63 1.6 6.67 1.03 93.28 1.65 19.82 8.56
Gongju SP 2.64 0.30 0.55 1.6 533 0.63 72.55 0.08 20.35 10.08
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i 55 55 55 55
Compressive Number
pressure Dry density
. ensi
(kN/m?) i 3 18.73 18.36 19.11 19.62 19.31
(EN/m?)
81', 7;( 87‘, in Sf 7(‘ 81 7;0 81', 7;(
40 0.00282 | 0.00022 | 0.00620 | 0.00015 | 0.00679 | 0.00034 | 0.01067 | 0.00028 | 0.00743 | 0.00020
80 Compression 0.00654 | 0.00034 | 0.00913 | 0.00034 | 0.01727 | 0.00048 | 0.01595 | 0.00031 | 0.01095 | 0.00031
160 strain 0.01518 | 0.00047 | 0.01523 | 0.00034 | 0.02902 | 0.00055 | 0.02282 | 0.00034 | 0.01580 | 0.00035
320 0.02337 | 0.00047 | 0.02148 | 0.00040 | 0.04373 | 0.00066 | 0.03002 | 0.00046 | 0.02193 | 0.00036
640 0.03452 | 0.00046 | 0.03050 | 0.00045 | 0.06124 | 0.00062 | 0.04148 | 0.00053 | 0.02933 | 0.00039
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=D {a; - H+b, - H - log(t)} (12)

(1714, Yo - H}: 24 Wo Db, - 7 - log(t)): 2

i=1 i=1

0.09 ® c(Uljin) =-0.09285y d + 0.18707 0.04 ® d(Uljin) =-0.04604 y d + 0.09404
0.08 O  c(Uiryeong)=-0.31356 7 d+0.58466 O d(Uiryeong)=-0.04827y d-+0.09847
007 . _ A o(Gyeongju) =-0.03035 y d+0.08354 0.03 A d(Gycongju)=-0.02043y d+ 005789
0.06 T ~a. A o(Ansan) =-0.17347 y d +0.36292 A d(Ansan) =-0.03526y d + 0.08050
< 005 ™ Ty B c(Gongju)=-0.05222 7 d+0.11446 . e ) m  dGongju)=-0.01237y d+0.03303
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0 0
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32 10, AZEUFTOl TE ¢ B Wt 33 11, AZEHAETO| GE d 3ol W
0.001 N ® e(Uljin) =-0.00074 y d +0.00171 0.00025 ®  f(Uljin) =-0.00009 y d + 0.00030
O e(Uiryeong) =-0.00513 y d+ 0.00967 O f(Uiryeong) =-0.00035 y d + 0.00070
0.0008 A e(Gyeongju) =-0.00037 y d + 0.00118 0.0002 A f(Gyeongju) = 0.00042 v d - 0.00068
AN 0 A e(Ansan)=-0.00059 y d + 0.00152 R A f(Ansan) = 0.00007 y d - 0.00005
o 0.0006 I B e(Gongju) =-0.00001 y d + 0.00031 o 0.00015 ° m  f(Gongju) =-0.00038 y d + 0.00077
° z
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0 0
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Location Uljin Uiryeong Gyeongju Ansan Gongju
Maximum
dry unit weight 18.67 19.12 19.28 19.82 20.35
(kN/m®)
c 0.03105 0.04509 0.03088 0.05348 0.01882
d 0.01668 0.01541 0.02244 0.01760 0.01037
e 0.00047 0.00084 0.00054 0.00047 0.00029
f 0.00015 0.00010 0.00009 0.00007 0.00007




# 4, YED0| ME LS
Location Uljin Uiryeong Gyeongju Ansan Gongju
o | s s s s]s s sl s s[s]s|s][s]s
(m) (ecm) | (em) | (em) | (em) | (em) | (em) | (em) | (cm) | (em) | (ecm) | (ecm) | (ecm) | (ecm) | (cm) | (cm)
5 27.5 23 29.8 33.8 33 37.1 31.9 23 342 39.9 19 41.8 17.3 14 18.7
(5.50) | <7 | 5.96) | 676) | T | 742 | 638) | 77 | 684 | 798) | 7 | 836) | 346) | T | 3.74)
10 64.2 51 69.3 76.0 70 83.0 76.1 49 81.0 89.5 40 93.7 40.3 1.0 433
(6.42) (6.93) | (7.60) (830) | (7.61) (8.10) | (8.95) 937) | (4.03) (4.33)
105.1 1133 122.2 133.0 | 126.1 131.0 | 1435 150.0 66.0 70.7
15 8.2 10.8 7.6 6.5 4.7
(7.00) (7.55) | (8.14) (8.87) | (8.41) 8.73) | (9.57) (10.0) | (4.40) @.71)
20 148.8 115 160.3 171.0 14.8 171.0 | 179.8 10,5 190.3 | 200.6 9.0 209.6 933 6.6 99.9
(7.44) (8.02) | (8.55) (8.55) | (8.99) (9.52) | (10.03) (10.5) | (4.66) (4.99)
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