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A Study on p—y Curves with Pressuremeter Tests in Jeju Basalt Rock
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ABSTRACT

Recently, offshore wind farms are increasingly expected, because there are huge resource and large site in offshore. Jeju island
has optimum condition for constructing a wind energy farm. Unlike the mainland, Jeju island has stratified structure
distribution between rock layers sediments due to volcanic activation. In these case, it can be occur engineering problems
in whole structures as well as the safety of foundation as the thickness and distribution of sediment under top rock layer
can not support sufficiently the structure. One of the most obvious applications of the pressuremeter test is the solution
of the problem of laterally loaded piles. A hyperbolic non—linear p—y criterion for rock is developed in this study that can
be used in LPILE program, to predict the deflection, moment, and shear reponses of a shaft under the applied lateral loads.
Finally, a comparison between the predicted and measured response at two different sites is shown to give an idea of the
accuracy of the IFP method.
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Fig. 1. Schematic of loading of Goodman Jack (Heuze, 1984)



Table 1, Values of T* (Heuze and Amadei, 1985)

v 0.1 0.2 0.25

0.3 0.33 04 05

*

T 1.519 1.474 1.438

1,397 1.366 1.289 1,151
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Fig. 2. Correction for platen bending of the jack
(Heuze and Amadei, 1985)

AQh

2 Auy

=(0.86)(0.93)(d)

(T") (M

calc

o71A, AQ, = Aokl A-gshs e Wk, Auy

L A Ao 21k d= AT A, T ' Zoldi|o
94%8}% 45 UEhd 212 Table 19f] AAISHSITE =
o AR 0862 374 Rk A 0,93 9te] HRS
ek ghojtk

4 (D24 AR HRASE 2] sehe ¢
2371l mE Ashdol fle Y= LA 2 2ol
ok wjebA Fig 29 HAZHS olgslo] HPAsE 5
it

2.2 ZEMUE A[H

AA =l ukel MEFAE 2] St =
Mg A7 |2 Y OYO’\MW 7kt Elastmeter-2
7} =2 AFE-Eth Elastmeter-2= 7F4SHA 7} 20 MPa=
A ASF~HESLS] W ALRD ARt A3t A3 7]
oltf, Aol Aol 3HAE WA 52 v
o] 71EE AZB 4L Tohe B0l gt He
& G BRI F ARG olgsto] A3F S0

£
Jh"l

o %

> =2
@
2
c
™
e 4o
=
o
iy
s
>
=
2

N
op

of

rir

[

2 A
rlm

—111 ru*
£

N

lo

_l

X
@F
K

n)

QL

2

o

&

O

R=[((R, +23.5)—(P—10)/K)*+S/7] )

ub wstepolc.
tﬂ'&]ﬁ]j—(Em = O]— H]—

g adollA A+t Ve
1o, 24 3)e2ify 2%

ao

al

5 A~ o
sk 4= Qi

E,=(0+v)-K-R 3)

m

o714, v= dHEe] ZolH], K= HIEAlS(= AP/ AR),
AP=P -P,, AR=R,—R,, R, =(R,+R,)/2°]T}.

2.3 BN E
oA AFge olgste] HPATE SAsH= A
3ol Goodman Jackd} Elasmeter-22 H|w3}41S uf,

i

Goodman Jacke A|Z=ZLHo| A slul-S Eslo] LgHlak
o7 oS 7I15HA|NL Elasmeter-2= 115 o7 2 A|3F
Hol| H U3t oL 713k 4= 9t} E3L Elasmeter-2= 20
7¥3re 9] gHA|o|uk Goodman JackS- 70MPa 714
3t 4 qlome ohute] ERISIE Zukslo] A
t}. Elasmeter-2+= 113 9|AE AMSIERE
Hhof| A ARl -5 WE o] o] £
g 4= ek mEbA, AT AR s
o A7|et FA W R & thdRt adlof A
i =7] wizell o]l 2|get Goodman Jack A|@AH|E
&5k
2 Aol A= Al BAR HEHE S R o
HESoll A AskAIRle AAISEATE Fig. 30A€}F o] Aled

,%

)
ch

N
—

pacs

e o o2
ok
Ay M

=)
2

>

(o oot
okl 2
W et

o

SURKSHAIES 0I83t HIF HRYl p-y TN #7131



Rock type | TCR/RQD
75/0

GL.(m)| Rock type | TCR/RQD G
0.8 [ st | e

=
e

h

Lt nggllt 100/100
L] Basalt] 400/77

+

3.1

4.3 |©

T
+

Basalt
Rock | 100/95

T+
4

Rock

+ + +
[
+ o+ + +

7.7

Basalt
ook | 100/98

+ o+

Basalt
Rook | 100/22 9.1

9.5

+

Basalt | 100/95

e Y

-
=

.

.

R

.

R

R

R

R

Basalt | 100/73 6.1 |+
N

.

.

R

.

<

.

Basalt | 100/46 1
R

[ R L T L

n
T
o+t +

2.0m

215
&R
O
)
:>;
_{
H
o)
;
-3
r{m
15
p‘L
r |
o
o2
i)

3. FUMSIIY ZR2LE Qo] p-y 2Y
ot
Tm=

Menard9] BAHE 7|22 5o p-y ZHA19] A A A}
k)= A @2 2 2dT 4 o

12 D\ «
X9 Do (2.65—D0) +EP (D> 0.6 mor 2 ft) (4)
1 D 4(2:65)"+3a

oJ7|A, DE TE9 27, D, = 7|& 27(0.6m or 2
ft), Ex ZHAuE = 4% F eAS, ax= &
ZRe B/P) (P = T3 vof
(Table 2).

AN S| v Fo| T F5 w2

Aol et 4

Menard et al.(1969)°] 2|l Aot p-y Z+A1o] Fig. 49]
e Qi) &9 OPEq(p/D = L] oot Fo

ZMuE Al AIREE py A4S FEsH7] St
wplo] Aokl of WHES AR wAe| dgt @ L on DT WHE HA)C] REWAP) =L, A
Fastoln], ghitel et A AL obAtA s g A A 0] Beldl W 7 e B 5,
orc. LA v "4 Ak otk et Tl
Menard et al(1969)& {122 2o dnle] ARl(preboring  (Po/DY SAZOIHE B 2 Aol mef dulef A
pressuremeter test)i-,—Eﬂ py ZAES §=5h7] Yot W HOR e SAH(P ) Lk A F ] o] FH
< Aslgit) o] Wb o3 o] A] Baguelin et al.(1978) 3%k k, P 94 == Al Aol SJal Aagitth of B
o 93| WEE O py 2AL A e 7iE oA Al a2} E/P) & ARESEe] AL W9s S8E HeR
agter FLEsta glek %7129 el digr o ¢ & FY é LEtdHcHBaguelin et al., 1978).
Table 2. Rheological factor a for various soils (Baguelin et al., 1978)
Sol type ; Peat i Clay i Silt i Sand Sand* and gravel
E/P, o E/P| @ E/P, o E/P, o E/P| @
Over consolidated >16 1 >14 2/3 >12 1/2 >10 1/3
Normally consolidated 1 9-16 2/3 8-14 1/2 7-12 1/3 6-10 1/4
andv/vsra trheerrrke)?ded =9 12 1/2 1/3 1/4
Rock Extremely fractured Other esiitggriyelfyrav(v:;:rtehirgé
a=1/3 a=1/2 a=2/3
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Fig. 4. P-y curves from pressuremeter (Baguelin et al., 1978)
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E = MODULUS OF PILE MATERIAL
I = MODULUS OF INERTIA OF PILE
P: = NET PRESSUREMETER LIMIT PRESSURE
L B = PILE DIAMETER OR WIDTH

D, = CRITICAL DEPTH
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Fig. 6. Determination of the critical depth
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Fig. 7. Reduction factor for depth within critical depth
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Fig. 8. Pressure—radius curves of pressuremeter test
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Table 3. Deformation modulus of BH—1

Depth(GL, m) 1.0 35 54 76

E_(x10° kPa) 3872 273.6 952 440.8

m

Table 4. Deformation modulus of BH-2

Depth(GL, m) 25 3.7 52
E, (X10° kPa) 632.4 518.6 79.8
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Fig. 9. Comparison of p—y curves from pressuremeter test
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Fig. 10. Back—analysis of load—deflection curves using p—-y
curves from pressuremeter test
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