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Investigation on the Field Compaction for Embankment of Fill Dam

g B B4 % B
Jin Kyu Choi , Moon Ki Kim

Summary

The objective of this study is to analyze the present situation of compaction equipment
used in the earth fill dam construction, and the compaction effects of varions types of
equipment on core and pervious zones of the fill dam.

The results obtained are summarized as follows;

1, Banking materials mostly used for the core zone were soils classified as CL, SC
and ML, while those classified as SM, ML and SC were predominant for the pervious
zone,

2. Equipmeﬁts used practically in the real fields were considerably different from those
specified in the designs.

3. It was found that the relationship between optimum water content and maximum dry
density for both core and pervious materials showed to be linear, ranging from 10%
to 25% water content. That is,

rdmax(core) =2, 2555—0, 0284 Wopt
ydmax(pervious) =2, 239—90, 028 Wopt

4, The generalized compaction guides for all kinds of equipment and soil types consi-
dered in this study may be recommended as N=8—10 T=20cm, N=10—12 T=30cm
for core zone(98%) and N=6—8 T=20cm, N=8-10 T=30cm for pervious zone
(95%).

5. The coefficient of permeability in the field tests showed abont 10 times as high as
the laboratory test value.

This large deviation, however, was due to the horizontal permeation and considered

not to be significant in the light of the satisfactory compaction ratio in the field compac-

tion.
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paction data were obtained for this

B 2060, R ELEW)IF B #ERAN
.

2. BBCIEEE

ARE FER EiEe B BAd BE BT
gz A Best 2o

D $E 9«4 (power shovel)
(Backhoe) 12

@ E#; 4z =3 (Dump truck) 3~4E

® Hxzrs] ; £22(Bull dozer) =+ Pz
(Wheel-type loader) 1%

@ A HENE &% J2- RERAS T
& 4332w Table-2,3,49 2sket.

3

e
Ee

3. HiEEE

7. CHERR

FARRE 98, BiE = dH% Rz
Y2 BVl SEstmE GUlAE A4 1 Bt
fF¥s BHisle HEE 834 Bi8 £ 71X
2 EE BREIYAA4 T8t

RREE 157 9684 24 BEHETHE ==
2 3484 zedd, BIRBEE 1fE(B0cm B-

study FFA 2@), WERREE 2fE(20cm BRFA 2
Table-1. Embankment Materials
Mat- Soil 1st Znd Total Ratio
erial class Project l N l % Project { N ‘ % (%)
Core SC H-23 1 6.7 D-12,C-9,C-10,F-18, 61 46.1 25.0(26.9)*
B-2,B-4
CL H-24, H-25, H-26 11 173.3| A-1, B-5, C-8,G-20, 51 38.5 57.1(57.7)
B-2, D-11, D-13 D-11
D-14, D-15, G-21
G-22, E-16
ML B-3, E-17, C-9 3120 E-17 1 7.7 14.3(11.5)
GC E-16 1 7.7 3.6(3.9)
Perv- | SM H-23, B-3, D-11 5127.8| B-4, B-5, E-16 | 4130.8 29.0(28. 6)
ious E-16, H-24 B-2
GC | H-25 1| 55| G-21, D-12 2| 15.4 9.7(10.7)
ML | H-26, D-13, D-14 41222 C-8 C-10 2|15.4 19.4(21. 4)
D-15
SW | B-5B-7,C-9 3{167] C-9 1 7.7 12.900.7)
GP B-6,B-4 1.1 6.4(7.1)
sC B-2, G-22, E-17 16,7 | E-17, E-19, F-18 31230 19.4017.9)
CL D-11 1 7.7 3.2( 3.6)

* ( ) ratio changed by elimination of overlapping in lst and 2nd investigation
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Table-2. Compaction Equipment used in the Projects

Equipment Total
Province | Bull dozer | Compactor ]_)*_OSZ.‘;R ;{gfﬁ;ﬁng Tire-Roller Truck Numbers
Ist | 2nd 1 2 1 2 1 2 1 2 1 2 1 2
A A~ 1
B B-5 | B-4 | B-4 | B-3 B-2 | B-2 7 5
B-2 | B-2 | B-2 | B-%
B-5
B-7
C C-9 | C-9 D-11| D-11 C-10 2 4
C-8
D D-12 1
E E-17 | E-16| E-16 E-17 2 2
F F-18 F-19 2
G G-20 G-21 2 2
G-21 G-22
H H-26 4
H-24
H-25
H-23 | ‘

Sub- 5 8 3 4 5 3 1 1 1 2 1 17 17
Total(g) | 29.4 | 47.1 | 17.6 | 23.5 ] 29.4 | 17.6 | 5.9 5.9 5.9 11.8 5.9 {100 100
Total 13(12)* 7(4) 8(7) 2(1) (M 3(3) 34(28)
(%) 38.2 20.6 23.5 5.9 3.0 8.8 100

(42. 8) (14.3) (25.0) (3.6) (3.6) a0.7) (100)
* ( ) number of projects and the ratio changed by elimination of overlapping in Ist and

2nd investigation

Table-3. Dimension and Size of the various Equipment used for Compaction

Dimension
Equipment Type Weight | Length | Width [Drum-Dia. Fooi. [Length ofFnd Area
(@) (m) (m) (m) Numbers (cm) (cm?)
Bull dozer 13 2.27 1.0
" 19 2.6 0.56%2
" " 2.27 "
” " 2.8 "
Tire Roller 9 2.2
Compactoer 19 2.0 240 16.8 144
" 32 2.24 280 150
V-Roller 8 2.0 1.5
Truck 8 0.5%2 1.07
Table-4. Dimensions of (bull dozer) pulled sheepsfeot roller
: End Area
. . Drum-Dia Foot : . Foot Length|
Project ’Welght(T) (m) Number per(cfrg;)t Width(m) (cm) | Remark
B-7 l 1 1o ] mz | 3 | 1o | |
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C-9 1 1.0 88 38 1.05
B-3 2 1.0 240 28 1.0
B-5 2 1.0 88 33 1.25
B-6 2 1.0 240 33 1.0
D-11 5 1.05 120 44 1.8 23 Vibrating
C-8 5 1.3 126 38 1.9 18
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Table-5. Physical Properties of Soil

Grain Size(%) Atterberg Limits Coeff. of |Specific
Material | Project Permeability

Glay | Sile | Sand | Gravel| LL | P.L | PI | (em/sec) |Gravity
Core A-1 31.8 37.0 31.20 —_ 36.4 22.0 14. 4] — 2. 649
B-4 18.95 10.79 65. 03 5. 23] 31.9 20.6 11.8) 6.42x10°"7 2,707
B-5 23. 33| 35.53 38.35 2.79 36.2 22.1 14,1 1.93x10-* 2,736
C-8 65.8 31.5 2.7 — 50.0 20. 4 29.6 — _—
C-9 22,4 28.5 49.1 .0 34.4 18.1 16. 3 —_ —
C-10 16.0 24.7 59.3 — 30.0 21.2 8. 8 — —

D-11 20.0 38.0 42.0 —_ 39.0 26.0 13.0 — 2.58

D-12 5.84 19.36 47.70 27.0 48,6 26.4 22.2 — 2.58
E-16 12.5 26.7 38.6 22,2 36.4 22.8 13,6 4.36x10-7 2,610
E-17 9.7 52.2 35.7 .4 42.7 23.1 19.6 _ 2,692
F-18 9.55]  29.89 34,320  26.24) 30.3 19.7 10. 6 — 2,624
F-19 9.25] 48.95 41.80 —| 38.2 22.5 15.7 — 2,661
Pervious | B-4 8.83| 37.57] 41.99 11,61 30.2 22.7 7.5 1.09%x10-® 2,675
B-5 14,02 19.59 44,33 22,06 27.3 19.5 7.8 1.02x10°® 2,789
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Pervious | C-8 « 27.2 24.01 48.8 —  25.2 19. 4] 5.8 — —
c-9 | — 1o ’ 73.0| 16.0| 29.98 NP| NP — -
C-10 1 9.0 41.%1 49. 04 — 32.5 26.6 5.9 — —
D-11 16.0 27. 501] 56.5 — 31.4 23.7 7.7 — 2,61
D-12 l 1. 68 6. 90% 33. 40 58.0 25.8 16.9 8.9 —_ 2.64
E-16 ] 1. 60 12. 4OJ 49.8 32.2 34.8 18.6 16,2 —_ 2.79
E-17 5.9 58.9 ‘ 34.1 1.1 42.9 28.4 14.5 _ 2. 669"
F-18 1 12.0 20. 64£ 29. 80 37.56 28,2 19.0 9.2 — 2.597°
F-19 J 7.55 37.791 52,66 — 37.4 22.1 15.83 —_ 2.638"
i |
== = g i
2. FXEfet BER ﬁ%ﬁl%ﬁ 52'1[' Yamax = 2.2555-0.0284 Wopt
| N M .
EE OREEE HEE HiEe B BB A A 5: (r=-0.872)
%% 1d Table-63+ 7o}, 3T
£
O
Table-6. Equipment specified in the design D
phase and used practically in the ik
field .
815
. Field Design = 1 F‘ Core . L .
Equipment Number off -~ Number of] 10 13 ° S v
Projects o Pl‘OjeCtS ° Opt. ‘water content (%)
Bull dozer 12 { 42.8 9 2 Fig. 2-1. Relationship between opt. water con”
Tire-Roller 1 3.6 41 47 tent and max. dry density
Compactor ! 4 14.3 6 7 ‘“g [
V-Roller 1 3.6 E,'Z'l YTamax = 2.239 - 0.028 Wopt
Dozer+S.F.R 7 25.0 39 44 B o (pmo0.8797)
Truck 3 10.7 %‘1.9 ~
bl
Total ' 28 J 100 | es [100 I
1.7 [~
Table-6o] 4 23 upel zreo] #HEN A& Tire Ej
Roller(47%), 72 4AFE 2&e|(44%)7F 73 & 1.5 pervious . .
ot HR BB AE 2A42.8%), Al AFE 10 15 20 25 30
opt. water content (%)

2£3(25%), HER TA(14.3%)E2 =
Rl FEES 2R A},
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Eretel Fig.2-1 9 Fig.2-29} 7o},

RARHREBES Hels &FSKELE HiLdA
15~25% (91%), BLoll A= 156~20% (74% YEE-
Ko F3tgeH, o9 Bithe Fig.2-15 Fig.2-2
ol 4] B wulel o] rdmax(core)=2,2555—0.
0284Wopt, ydmax (Pervious)=2.239—0.028Wopt
o ERY ARz UEE 4 itk o4 9 48
HR#E A4 r=—0.872, r=—0.8797°] %},
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Fig. 2-2. Relationship between opt. water con-
tent and max. dry density

¢ Qer, oF LEH= S Table-73 2
2, Emrely Fig.3-1~Fig.3-59 2o},

Table-7. Average optimum water content and
maximum dry density with soil types.

Soil

Chass | CL [ML|sc [ac |sm|ap |sw

Wopt 19.79]19. 76,‘]7. 75(17.91117. 2415, 88'”.533
7 dmax ].699].682{].75] 1.692/1.763 1.670]1.850)

Fig.2-1~Fig.2-29 Fig.3-1~Fig.3-5% 49 &
w4 &K} Heom, od uwetd] BREE:
2 He HeEr, BIEE: $8 BE@EE

o
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Table-8. Number of Passes in accordance with Soil Type, Equipment and Spreading

Thickness
Eoui ‘ Compaction Ratio, 95% (98%)
quip. -
GP GC \ SW SM { sc \ ML cL
- 20-6(6)*
30-6(8) 30-6(8) 30-6(9)
TR l [ ‘ ! 30-3 [
VRS } ‘ ) ' 30-8(10) | 30-6 l
c19 20-6 20-8(10)
30-6(8) 30-8(10) | 30-8(12) 30-8
€32 20-6(8) 20-6(8)
30-6(10) 30-8(10) 30-6(8)
D19 | 20-10(12) 20-8
30-8(12) | 30-8(12) 30-12 30-8 30-10
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D33 ‘ i 20-8 ‘ ) 20-8
| 30-10 130-10
D27 i ‘ 20-8 ' 20-4(10)
) 30-8 30-10
D13 S2 ‘ \ ) 30-8 | 30-8 ]
DI3 S5 | | 10| |
D19 S2 J 30-9(10) ‘ ’ .
D19 S5 l i 20-8(12)
| 30-6¢10) | 30-8(12)
D23 S | [ 30-8(10) [
D23 52 g

* Spreading thickness-number of passes in 95% compaction ratio(98%)

Table-9. Results of Field Permeability Test

raves | 85, | S | Pl
A~ ~ CL " 20cm 3.0x10-¢
B-2 SC 20cm 1.6X10-8
30cm 2.2x10°°
C-8 CL 20cm 1.2x10-®
30cm 1.3%x10-®
c-9 SC { 20cm 3.0%10-
30cm 3.3x10-"
C~10 SC 20cm 2.0x10-8
20cm 2.4x10-"°
30cm 2.2x10-8
F-18 sC 20cm 1.9x10-¢
30cm 2.0x10-®

o] & FHKFABE A A HiRs 2wl BB A 4
FHIKREE AX10-°~10"°cm/secZ Table-59] & A
e A RS FwKFEE BX10°~10""cm/secE v}k
1045 =A ek,

ol RBRR BARECT EAREKRY J|EEK
o sl KF 2 HEEoR BEH KR EREJ
A e,

V. =

A Bike U HETA YA pllil R
—Ete) IR R RMED A% HABASF o
ABHRE HFistel Foz wpAd A —fkay Rit
Hieo] Hmete EE, B B BAD EEER

KMBe g wmATA MENe = LEY #Eye &
E 4 95E @ o B T 2 FEERE
o

1. SRR E HitdA CL, SC, ML, mto4
£ SM, ML, SC7 73 o] #RA gl

2. #Etel #nd BES BHE BpdA RS
= BEE e, ®|E %M Tireroller, 4
d AFEzgHE B HEHd 2w RBAAE
=%, Ad 4¥Ezgd, FHH, 2¥% SKRI
Q.on, B3 Tire roller: i B A A &
Az 94 484 %+,

3. Wi+, B BEAKLY BA mRmEs
o MRE B9, 4kt 10~25% HIEAA o
RE  rdmax=2.2555—0.0284Wopt, H+irkle
rdmax=2.239—0.028Wopte] EHifwel BRI E
vebd 5 gded, HEMY gkt wE BmE
Brees & 287 A4

4, B4 @2 2E EH, LB 2y
SR EERE 2 —Re 2 Bh095%)9 A& 20cm

= E4d+ 6—8H, 30cmel w = 8~10[E, o]
(98%)o A A F4 20cmed=] 8—I10[E, 30cm
4 AE l0~1R2ERES shdol EksE g,

5. 289 AL HEhhEe] % B A
A gAe] & Hu, ol BEHU Aoz £EA
Heol 2z Jgol HRE 7t 2o, 53 =
& TRl ojd g @ERA Sdl o,

6. EBRBEKREE SRR BEESR(LY
# kFE 9 RELE BED BRE ZARAREK
¥ 107°~10""cm/sec®] 10f5EE A vedo
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