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Experimental Study on the Sand and Gravel
Embankment in Winter Season

Lee, Hyoung Soo

Abstract

This paper describes the study and test for sand and gravel embankment in winter season
and also contribute to the development of construction method for the practical purposes. In
order to make possible sand and gravel embankment in winter season, at first, the following
eriteria on work are given under the normal weather condition:

1) The maximum diameter of material shall not exceed 30cm and sand content which is the
ratio of the weight of sand to gravel shall not exceed 60%

2) Spreading depth shall not exceed 60cm each layer of material shall be compacted by over
6 times passing by thell ton smooth drum type of uibratory roller and the relative density
shall exceed 60% In addition to the above conditions, the following criteria are given as
winter season condition.

3) Sand contsnt shall not exceed 25%, and water content shall not exceed 4%

4) Dwing construction, the air temperature should be 70°C below zero at minimum and
3°C below zero onthe average and all the construction work should he continued without
Intersuptions.

With above criteria, it is come to a conclusion that the construction of sand and gravel
embankment in winter season will be done satisfactorily without any difficulty. On the basis
of these criteria an actual construction was practiced and it was proved that those criteria
are applicable to actual embankment of materials.

= g

A RL Lol WS BAIrl B HES HEste] HERTIY HES AL dd X
Byel slvh AR Bt G354 2+,

1) #¥e BARELE 30em LITE tx BHHEEELE EEHEA 60% LTk 3k

2) WA EAE 60cm LTE 3tz £Brlch llton B2 2t2 LEEE 44 HEEESL 60
%L kol A Fedof ek meivk £He] MBS TESA o Betd LiEd PEE
o] obel 9 e MREES Winshsl =

3) WHEHEEL 25% LTE 3tz gKkite 4% LIFE ¥ 2.

4) fF¥hol = KRS BEV BNET 7°Coln o2 FT 3°CEele] BIFES BT A
Phbs 2 RETA £ RBE Bzl XEREA B9 LEES Hafste] At

REES UENT BEELD FHT T LSS #Rsd L

FE8 - BRKEFRHERAR




LE #®

BIBLE By & HWDKARSY B-Xifid BBITE
o W R 160km, WIRER 2, 700km?, ETTH ET
B 1784 e Bl B = 3l Fill typed
ol vk, o] W9 HMELE ol 123m, RIEH # 960m® M
kR 20BALo = A JUKIRE, RAKSE, BES
LBEE FEDHES ANSE 196747 HILstd 66
grol ETE WEFEIES Helzt & F sloh

9 g RE o W Eme ErY Fig LA =
£ idzo]l AR Hit#HH BEMH GH $9 38
Kol et of th el A= HEL 39 BER
% 54%¢°l BE L 520m3t H el o] #H Eo] BEH
e FiErl 2ed EEITES £L%E Wil €
Steb. 2@ o] JEBMES i 38° Wil fE
¥ KEEEEBARRA B oA 12AFEE o) &4
3R hEAAE EHT A SEHKHT Ao o
WY HET o97e SPENKE XA BE
HEel REFES BTYE & v EE BAEE A
Bt RBMET FREA 49 ok

z Lwiisee L v 22 X p & L2,

5 B iR 5 y

[ ELus.0r -

& S RN S Fg LAV @ 2

e - I ) 3~ 2D B N
LT SN BT e

: Sand & gravel in Filter.
: Sand & gravel in Shell.
: Finter rock in Shell.

: Coarser rock in Shell.

-
@: Clay in Core (GC)
@
®
@
®
Fig.1. TYPICAL CROSS SECTION OF DAM

(Maximum Section)

2. FPERS BHEMR 8

L#H #H

PEH e Fig 1.9 @ 2 @ zoned] Bis& #
Kolrl o] #¥leE Fig 2.0 BRs uhsbzo] BB
HWBhel A ETFHE Y 1okm LIRS EEEel s o
Ak HEEZ o @ FEe AL dE e &
KER 30cm, BWHEHE 20~40% Silt HE 1~3%
¥IFHE 2.65 Lk RAolrh

Fe6H Hoyk 1973F 128 13
WA S BEMd mERE 83 2ok

100 H200 B 3 40 2 37 & e
]
}
Specified S
;e . -
e d
N % Accual & 3/ o y
H bl | B
2 X B
] /‘; e Gradation 4™, l / !
0] et T
P P ” Range | ~N T 1
v L L
< \ - }
20; — s |
f aate i
ol k= -
0.08 0.4 5 20 A0 B0 50 30
Diametes in {mm®
Gradation Range Diagram
of Sand X Grasel
DISTRIBUTION OF BORROW SITES
IS “
.
oY [RICK
ACORE

D ISAND AGRAVEL
A USED IN WINDER
&7 SEASON

Fig. 2,

@2 % &

WM R FiRE o HEVL s dE MR
el A FEY REREARY REY MRS KE
PlE9 22 3m®9] Scaoper® KETY AL 2mi
Drag ShovelZ X T 0.5~1.0me] ZojrA #Hgs)
o} 13.5ton Dump Trunke] F# st o] & = Hikgrt
A FEEgste EISE . BBETS AR HEE
Bulldozer2 A4 60cm LLTFY FA 2 A3} v} o &
Vibro-Roller (Smooth drum type, static weight 11ton
24 66 A= g KfEgez

BILEBE BARE 10em LTS #Hl 43 #
Hw & (Relative Density) 24 EHgst ol o] of HEE
B @& B 60% ¥ 66% LlEg BEEkER
sl vh =qk AMEERA 6 35° LILE ez g



14 sEAkCR e

G 3 TR P R ERE TR
¥ gkt

RiFE K
B 5 AV B &

HE(Pore water

pressure)E= 9y AR

Jime & Fsk ol MIET FU dlrh

" A %
ﬂ“ *

i i3 — | ¥rERE oy 2R
%’\i:f—ttl}'{ 2.65

) “_I?rﬁ

gz (em) 60 |k Bull Dozer
mEEy (ED 6 |iE : Vibro-Roller

@ BIAREE

- , 2L HE
HESEE (%) 0 2 ﬁ%f@

% 1A (em/sec) 5X1073 | M ——

1000

eim—e
emax—eim

1. 2% YHEL BR

(1) BEE®e EXAH
o) W IS 127 hEYE ARl ATAE

A B 120 bl AR BERRSN A RER
o wEEEe WReE FRel AT # W) L

\
o

HE 50cmE Al o 7 44552 P S

FEGS HES ]
“”%‘{l o] ZZ ke HMEE

ket SRS Bk Aol

Migslo 9l MEE ‘é: F7F 3 o} JRTEESH #

= QA el SEEER £ 10—204 LR HR2E

%70 4 9 o0 HERHS FESA gth ol

HF7e 11 A% 3F4A S M ol e} 2ot
o] M= 106645 ~1070%E8] BRI HiFtel vk

B THFEH CO | BT KRB 0
11 4.2 15
12 ~3.0 76
1 —8.2 92
2 ~3.6 7
3 3.2 ‘ 24
g £& 2R 128 TrIA 27 maade M
RIS FEEel FTolel =% FTY HUHHE M
BT AoE HET T ,lv} ”3“4' 12ficp Ay LRI

& FFkolel TRl
Fkel %’Fi &%6}&1 }E- s %**ﬁfwr e 24
52 Wol & AW HTREH
5 flEFpstd A I%‘i %E%} MRS Y LEN

o A A HEE mLES SHAEA K
558 7he] Bl o] R Bwt o] eb S o) f’ﬁ%%

RS N S S M 15k i Tl B B SO0 IS G
Heleh, 29w SEEEAE
oS @ ok
@ worEAiE:
@ e Ay
20 JICMEL D MR g mE

@ A5
@ FLLIENE

foloha g abdvh
oo ® BrHEe A

iy gxdﬁﬁ:"i HEE Y W

2) MEORES LEHE ¥ BRREE T 01 S|
odE WHESE &+ dE KEE B2 A2 9
A ot

2) RBBE U R

1) RiFH&

BEAHMEY BEBRHL o MEY Aasn de &
KO Wik TiEel o =i WHEhERd

e A T MBS wE Ao "%K}D‘r ek L

BBLEEe BHEHA aese de kS 3 B
A% et REAedd Rd& & F ek

HSRBRLFELRZA FKE B @5}’9'“7!5%%
BakA B AR HiEE ' Al stabg
BB (PR GRS Boafige] 544—% Ze
B2 ste] RBEES T #el old A R
Be dozAd UiHEES WA ¢ durtE BE
shol b, AEER WBEL T RRUBELE S 15 A
5me] Fol & B+ & 13,000m3E A st A o

HBBRLHEE 19714 28 1858 28 1282149
12AHSZ 39 o

HRERES] SEEME T MRS R
Fig 4, 8% 2t

otz} Table
o] ot

o] Fr HBELHYIA HEHEE BE Hd
TE T RBEERE AT Zlelvh = Table 2= 3

el $3 MERYIHEA ol HRIBAAY mAE
E’Z # 50cm B4 2 9o 22 #H#E Ripper Dozer=Z
A B KIUu}‘ﬂ AT #Re i»{’i Fol ok, ABH
LBl A e WHS S KA siES AR
B ﬁﬂl’u. BT gadeR MHA» 149 #E=
o d Aolch, Table 20l LB IRUBAA

Eﬂzt}ﬂ!‘&

ffge Fig 3. 2

M E AT M2 BT Date



ATR TEMPERATURE(C)

Ll
'93“6)‘&51 l'|390
1

CALENDAR DAY

Fig. 3. Variation of air temperature

in test term

B HRREBE R4

100% 200

t
LINFIED RANGE OF SAND AN

H6 % H2uE 1973 4E

=12 85 16

SIEVE NUMBER

%‘ &

g 1} )
- .
2 2 =
& 20

S1EVE OPENING

Fig. 4. Gradation of sand gravel for fill Test

2 fEgeel FRetd ch

i -

Table 1. Summerized Result for Sand & Gravel Materials excluded Frozen Blocks at Fill Test
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Test Spreding Temperature | Sand Water Density Relative

Cles Depth atE mbank- Content Counter Density Remark
ass (em) ment (°C) (%> (%) (t/m%) (%>
1 60 —4.9 29.5 4.1 2,06 43 All the values are
2 40 —2.8 20.5 2.0 2.23 65 the mean value of 18
3 60 —2.5 24.0 4.8 2.11 63 samples every class
4 40 —0.7 25.5 2.7 2.16 67

Table 2, Summerized Result for Frozen Materials of Sand & Gravel at Borrow site

Materials State Sand(%o)ntent Wategtygmtent D(etr}fnl% [ Relanve Densxty ; Remark
|
Frozen ’ 34.1 ’ 7.1 ’ 2.03 ' 35 ’ Mean of 20 samples
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