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Evaluation of Ground Characteristic Using the New Developed
Screw Plate Load Test Device

o] ¥ $' Lee, Nam-Woo 3 % 71" Hwang, Woong-Ki
3 £ T Choi, Yongkyu 7} el &'  Kim, Tae-Hyung
Abstract

Sampling disturbance can often introduce considerable errors in the laboratory estimation of geotechnical properties
of soils. Accordingly, it causes inappropriative results in analysing field behavior. Therefore, a screw plate load test,
one of in-situ test technique, is developed in this study, because in-situ testing techniques have advantages for the
estimation of reliable geotechnical parameters. The screw plate load test, which was modified from the plate load test,
conducts an experiment underneath ground by inserting a spiral type of auger screw. In this study, the structure and
characteristics of the screw plate load test device are introduced in detail and the reliability of the device is examined

through the analysis of the laboratory test results.
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Fig. 1. Driven path of a screw plate in compacted kaolin (Selvadurai et al., 1980)
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Suitable ratio of screw plate,

c/a = 0.125
b/a = 0.25

ta = 0.02

Where,

the diameter of the load shaft (2¢)
the diameter of the screw plate (2a)
the thickness of the plate (t)

the pitch (2b)

Fig. 2. Suitable proportions of the screw plate (Selvadurai et al., 1980)
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Fig. 4. Screw plate and load shaft

(@) No.1 cylinder

(¢} No.2 cylinder (d) Shape connected with screw plate

Fig. 5. Hydraulic cylinder apparatus
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Fig. 7. Schematic diagram of load measurement
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Fig. 8. Schematic diagram of displacement measurement
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Table 1. Properties of Joomunjin sand .
0 ) Table 2, Properties of Busan newport clay

Description Symbol

G

£

Property
2612
0.912
0.619
0.663
15.824N/cm®
13.401N/cm?
15.406N/cm’
0.413mm
0.45Tmm
0.492mm
1.191

1.001

Property
2.65
18.443N/om®
12.792N/cm’
0.0015mm
0.009mm
0.055mm
36.67
0.98
46.48%
48.57%
24.56%
24.01

Description Symbol

Specific gravity

Max. void ratio

pmax

Specific gravity

Wet density
Min. void ratio i

D.=85%.

Crnin

Dry density
‘ :

void ratio g5

Effective particle size
H ¢ i

Max, d(y deﬂsi‘[y Vamae

Dy, particle size
: :

%

Min. dry density
D, =85%, dry density

’Vdm in

, particle size

Yagsy
D,

10

Uniformity coefficient

Effective particle size Coefficient of curvature

U

Dy particle size Moisture content

Q

Dy, particle size

G50

Liquid limit
i imi

Uniformity coefficient

53

Plastic limit

.‘

-

Coefficient of curvature

Plasticity index

n,
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Fig. 10. Particle size distribution curve (Joomunjin sand)

100 e
90 X

80 \’

70

60 e

40
30
20
10

Percent finer (%)

ooty |
10 1 0.1 0.01 0.001 0.0001
Paticle diameter (mm)

Fig. 11. Particle size distribution curve (Busan newport clay)

3 mAXRE 4L At o]& FEAH + Qe
AV E o, AHEE 85% ARHE g4 slch
HEARES] )= thga} 2 A ook of
20cm FA|o] RHE Ex it Yol HRAA HEQ)
A Al HiE 383 UL DAER sk A3}
Stof =58 47| Shgo] X|Rle]] 13 A4
4 4 =g dAstac 249 A28 At oF
1300kg®] 3}2e BERo| 7}goz A 50kPai QHlE
ke A glstgon, MEXERS oF 90U7te] 71t

& 7RI RA olfoifth

N
o
T,
fijo
oflt
%,
ok
)
e
flo
2
>~

J 1371 o) AA FdAd
HHFA] YRS 71 EL2 71 A IHo) F83)

12 E=RXpEEsl=8d M7 X3E

Fig. 12. Hydraulic hose

Fig. 13. Entire apparatus before the test
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Fig. 14. Time-load curve (Joomunijin sand)
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Fig. 15. Time-load curve {Busan newport clay)
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Table 3. Estimation of unit bearing capacity

Description Symbol Equation

Unit yield bearing capacity Poy -
Unit allowable bearing capacity Doa 0.5X pry
Unit ultimate bearing capacity Phu 1.5X pyy

Table 4. Parameters of the field specimen (Joomunijin sand)
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Fig. 19. Unit vield bearing capacity (Busan newport clay)
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4 14+0.1K (D,/B) (¢ = 10")
D,=85%, dry density (N/m?) Vass% 15.406
Ultimate bearing capacity (kPa) Dy 342
Cohesion of sand (kPa) ¢ 0
Depth (m) Dy 0.1
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Table 5. Parameters of the field specimen (Busan newport clay)

S, 1.3
Shape factor circle | 5, 0.6
S, 0.6
d, 1.15
Depth factor d, 1.0
d, 1.0
N, 5.14
Coefficient of bearing capacity N, 0
A, 1.0
Wet density (N/m®) % 18.443
Ultimate bearing capacity (kPa) P 79.5
Angle of internal friction of clay (%) ¢ 0
Depth (m) D, 0.1
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Table 6. Comparison of results about presumption and soil test
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Fig. 20. Direct shear test of Joomunjin sand
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Fig. 21. UU Triaxial compression test of Busan newport clay

Joomunjin sand Busan newport clay
Symbol Presumption Direct shear test Presumption UU-Triaxial compression test
c (kPa) - - 10.20 12.80
¢ () 43.87 47.72 - -
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Table 7. Range of values of Modulus of subgrade reaction
(Bowles, 1988}

Soil type Modulus of su:g/;(r:an:iae reaction (K},
Loose sand 4.8-16
Medium sand 9.6-80
Dense sand 64-128
g, <200kPa 12-24
C’:Oyi‘fy 200< q, < 400kPa 2448
g, > 400kPa > 48

% Of7|M, g, =38xIx|2

16 E=XLEsB=2d M7 M3

o) We)E Beslr). teby AIEE B 78 Auhi
Aresh QukHel Fol ArhrEASE vas] 9
SR EEY Al%‘?ﬂ‘iOl e e APES
£ 0] Fasith AYUE 85%0] FRAE
24} A5k W S0kPa FE BAAIGHE Aol
olzojpon], 1 Aut WA FFAAZL 4,
79.5kPa(13 19)2 Ubepidcl weba], 2ERAREAS
U R e A EE ¢,<200kPa sl

HEARIE I 4 ek
ATHE AR, WA SAAPEES] Ay A
2 K = 1480N/cm* 2 E 79 YeRd FE9] A|uhite
A%(K=12~24N/em?)2] W 9jell R ste] A@ AT}

NS BT 4 ek
A Z2EATZALY] K, & 33.12Nem’E 23t
S AREe] X|uhee A (K=64~ 128N/em®)o] B3]
£ 04w 225 BHK=9.6~80Nem*)] S
it He 0@ Ueht. o] 2nk

l‘

11

FHL
ﬁ
rlo

ol& sl JrhHe= 22 Xl‘?}‘%}f’é!?ﬂ 7“17] EH
ofl 3 70f wiE] 1 gho) vhar IAgTE HGiokal AR

Bearing capacity (kPa)
] 40 80 120 160 200 240 280 320
0 4= ! + L

4 41414125 !

P

12 4

Dispiacement {mm)

16 -

20

Fig. 22. Modulus of subgrade reaction {Joomunjin sand)
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Fig. 23. Modulus of subgrade reaction (Busan newport clay)
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