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ANUMERICAL STUDY OF THE STATNAMIC LOADING TESTS OF PILES
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ABSTRACT

This study uses the finite difference code, FLAC, to simulate the
load-deformation characteristics of Statnamic loading tests of piles. The
meshes for numerical analyses were first established with interface elements
and axisymmetrical configurations to reflect the actual situations of the pile
and soils. The test results of full scale statnamic field tests were utilized to
verify the correctness of the numerical simulations. The numerical results are
in very good agreement with the monitored full scale statnamic tests. This
study proves that the interaction of pile and soils can be rationally reflected
using the numerical scheme and the statnamic loading tests of piles can be
properly simulated; therefore, the simulation results can be used to predict
vertical bearing capacities of piles to save huge budgets of full scale pile
loading tests.
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P N kg/m3 N/m2 N/m2 N/m2 deg v N/m2 k k deg
(OS;“;;) 1.75E+3  1.92E+7  4.17E+7 30 0.3 5SE+7  1E9  1E8 19
CL 1.76E+3 1.61E+7  7.50E+7 90000 28 0.4 4.5E+7 1E9 1E8 23
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(13.3~16.1m)
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P N kg/m’ N/m? N/m? N/m? deg nu N/m? k k deg
Sand 1.750E+3  1.92E+7  4.17E+7 0 30 0.3 50E+7 1E9 1E8 25
(0~2m)
CL 1.764E+3  1.61E+7  7.50E+7 90000 28 0.4 4.5E+7 1E9 1ES8 25
(2~19.4m)
SM
18 1.911E+3  2.14E+7 1.00E+8 0 32 0.4 6.0E+7 1E9 1ES8 25
(19.4~28.9m)
CL
15 1.862E+3  2.68E+7 1.25E+8 20000 30 0.4 7.5E+7 1E9 1ES8 25
(28.9~34.5m)
Sandstone(W) 53| 040B13  2.68E+7  1.25E+8 0 35 0.4 75E+7 1E9 1ES 28
(34.5~61.9m)
Sandstone 505 \SeE43 35TEST  LGTES8 350000 45 0.4 1.0E+8 1E9 1E8 35
(61.9~89.3m)
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P N kg/m’ N/m* N/m® N/m® deg nu N/m? k k deg
Sand 11 1.7E+3  1.79E+7 833E+7 0 35 0.4 50E+7 1E9 1E8 30
(0~3.7m)
cL 12 1.8E+3  2.03E+7 5.00E+8 1.2E+5 30 0.48 6.0E+7 1E9 1ES8 30
(3.7~6.2m)
SM
15 1.9E+3  2.00E+7 9.33E+7 0 37 0.4 5.6E+7 1E9 1E8 30
(6.2~34.6m)
SM
50 2.1E+3  3.25E+7 1.52E+8 0 45 0.4 9.1E+7 1E9 1ES8 30
(34.6~41.4m)
CL
9 1.8E+3 1.69E+7 4.17E+8  1.0E+5 0 0.48 5.0E+7 1E9 1ES8 30
(41.4~53.1m)
Sandstone 5 100 23E43 179E47  833E47 0 50 0.4 50E+7 1E9 1E8 30
(53.1~64.1m)
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ype N kg/m’ N/m? N/m? N/m? deg nu N/m? k k deg
Sand 13 1.9E+3  1.96E+7 9.17E+7 0 313 0.4 55E+7 1E9 1E8 24
(0~4.6m)
SM
11 1.9E+3 1.82E+7 8.50E+7 0 30.8 0.4 5.1E+7 1E9 1E8 24
(4.6~17.2m)
SM
18 1.9E+3  2.14E+7 1.00E+8 0 33.2 0.4 6.0E+7 1E9 1E8 24
(17.2~29.5m)
SM
62 2.1E+3  3.57E+7 1.67E+8 0 45 0.4 1.0E+8 1E9 1ES8 24
(29.5~39.7m)
CL
10 1.8E+3 1.69E+7 4.17E+8 1.0E+5 0 0.48 5.0E+7 1E9 1E8 24
(39.7~44.6m)
Sandstone
>50-100 2.3E+3 1.79E+7  8.33E+7 0 50 0.4 5.0E+7 1E9 1E8 24
(44.6~55.2m)
e s EEVEL VI o FrERib iUl impEl p SRR -
B A BRI P

%5 FLAC 53 F7fs ) [Pl | SR v s g it

EI[I

f ;gi”jf V;ﬂ[ﬂﬁ“’z‘”};&ﬁjijﬂj\ :

27 #5 (Linetal., 2004 )




Load (MN)

THE 11™ CONFERENCE ON CURRENT RESEARCHES
IN GEOTECHNICAL ENGINEERING

SEPT.8-10 2005

IN  TAIWAN WANLI
’[Jﬂfi (I3 e I/Eﬁ . aiﬂﬁqjﬁﬁ,ﬁ?%\'ﬂ[l 1 qﬁl Time ( Sec)
f I l”Thls study” £l imh FLAC s frlafid > “Taipei 0.00 0.05 010 015 0.20 0.25 0.30
county” J]iﬁ‘@;ﬂj VENHRR - H [limujjﬁhqn’[&ﬁ 5 . . . . . 2
I EsER iﬁf‘ﬁ%lqﬂﬁ “ (E RS Eﬁtﬁzﬂf‘ﬂ?ﬁ@% ’r‘E'[ﬁJ ’ . |,
* HI;V%;%'FI‘FJ‘J,%%%H o VR T S RS o LR -
ﬁ@"’*q‘?ﬂ Hil% FLAC ﬁi}‘%’i{?%\lﬁazﬂﬂ‘jﬂ%—.? U ﬂ[lqﬁ 2 § s 53
T H AR RE > Ryl S A g N
Yl e %10 | Displacement (This swdy) | ] 20 3
Time (Sec) a = Displacememt (S 81)
0.00 0.05 0.10 0.15 0.20 0.25 15 F — Load ( This Study & S 81 ) 5
0 25
10 Displacement ( This Study ) 20 0
4 20
_ 20 — Displacement ( Taipei county )
g ~Load (Taipei county & This Study) |15 I3 Shaft S81 %'fy] " This Study , * 'S 81 ; Uk -Adft Al
Z 40 s TR
e {10 g EJJ: TR 7 ﬁ?ﬂ
60 5~
a 25 T T T T
70 o | | | |
80 = This Study : :
90 5 20
q“aﬂ 1 F 14554 7]“This Study”#*“Taipei county”[IVEVET =g s 15}
CE AR :
20.00 30
15.00 5
10.00 0
0 2 4 6 8 10 12 14 16 18
5.00 Displacement (mm )
— This Study i »,A.AMM" [fi' 4 Shaft S81 % fy] " This Study , == T'S 81 , fUALES —@“’f’%%
il B Taipeicounty | @ | ,,:Iﬁl
| |
-5.00 . 2 2
0 10 20 30 40 50 60 70 80 9 3. BT A D195 #17 =2#24 (*’}%’* i@grﬁj/‘ ﬁj 2004 )
Displacement (mm ) D195 #17 Z2#24 ﬁl%‘*if/\ 'Lf‘:‘{'yﬂgl!l > %F§44 w2
f“*HfH*‘ﬂ%* * I RMEE e 1M “Elfwg[ SPT-N @
2 < JEI" “Th t ’ﬁﬂ“T t L] IJE E,,
I+,rl . ilnj is S udy alpel county F S‘TF:I e wﬁk}f ]?\”F“ s JJ)PTE?};H FLAC ;E#k ‘]i [/rJ/E
L ggp\_m;ﬂl"? SRR S A6 [ S 1 This tudy”
l565LE% FLAC Fir G A 26 - D195
2. Shaft S81 (Lin et al., 2004) [ C HrI7 ﬁﬁ” fa-yilik] 26mm - D19
aneral, 27 e 81N #17 ) [IGSERLF SRR AR o TR 27mm - oy
Shaft S81 4%+ [,[ T Bh VB P E SR 81M E . N r
I 7 . 6 fl1 FLAC 55 #7715 fd S “ g gl 27.5mm - " D195 #24 |
TR FJ’ [Ea S PH?[@* *l LE[ SPT-N fifisa*4% 50 » . e -
AR RV Ah - TR - S 27.5Smm e 1
PRI AR R P FLAC [ L [BERpE & 5T > H 7 I 8 US| 157 > 53 4 B e ) My St
SRS DR O 3 q«;,ﬂ [I“Thls study” 115547, ﬁfj} , f‘% g /%M 4 Uﬁfh SRR R =
FLAC Al 5 > BR8£S 17mm » T S81  flissefl] W 2R
LIPS VAR T[ﬁﬁ*iﬁ’ﬁrzﬁﬁi‘ £ 17mm° =155 7 Time (sec)
LL[ riEl Iy WE;:%\IE‘F?“Talpel county”éi fﬂ FJ?T I,E fﬁéﬁ%ﬂ/ _50.00 0.05 0.10 0.15 0.20 0.2520
% =L E&; E AR SR g Ty FLAC 7NF’?L"* F .
IE'IP% ’Fjr*ﬂfl“ “fd?r‘pl#%ﬂ/ SR L R ) 2 ; {1
1§:I v 5 Shaft 881 E LTJ/?[ Ei‘ﬂ? ?ET,J/ %3%;[/ ETIEILL[II g > Displacement ( This Study )
I;flglj\rﬁl VY R t=0.12 ?‘LEJTJJ U R £10 || —Displacement (D195 #17) 10
EIRE PSR - [l—gl%jﬁ H I@&é_ﬁ@n‘ qg;ll 4 Jeiles 5 1) §15 — Load ( This Study & D195 #17 )
, . 2 15
I I e s (R -3 /
25 1°
30

15 D195 #17 : " This Study ; % T D195 #17 ; #i £ A1

P e 5

E29-4

Load (MN)



Load(MN)

Load (MN)
15

THE 11™ CONFERENCE ON CURRENT RESEARCHES SEPT.8-10 2005
IN GEOTECHNICAL ENGINEERING IN TAIWAN WANLI

Time ( Sec) 3;‘%1—% j ‘;E J [/ [@ E.JJ/&;B % 1§ Evj/ﬁkggij" ’ fE'J”:I ‘
0.00 0.05 0.10 015 0.20 025 jjw‘fﬁ/?/ﬁ? *Jj%%A I/ES«EI FEFJ L o ]‘I Fgﬁf'# i A
? ' ' - ; & BErel %2;5 p - WS o

o

H VEI @"*Fﬁk s R ] g
PRSI ] (EVEEN R FE I IRsCE R P

115

E 5 Displacement ( This Study )
~ Ef ) I/ Bl I S| R £y
210 | — Displacement ( D195 #24) 1Y g JEF Zipljgfﬁiﬂﬁiy ! lég Et\_jﬁm /qu Ynlzg ES’
% 15 p| —Load (This Study & D195 #24 ) 15 :'g 14% T ’
3 20 / 1, FD PSRRI > BRI AR ~§a$liﬁ
- SRR+ (12517 52 70%-90%.1/ H VTS -
" o I 0] FLAC R f: vﬁ;w@&; RURRL 19 %fﬂ
wjﬁﬁ VRS~ 0 I FLAC SRRt i gl
16 D195 #24 : T This Study | = D195 #24 | BV & Al EREUE
AE
FRRp B

20 ‘

B 71:&[@'%:[ 3 NSC-92-2218-E-005-011 5 ;'/?LF*] I
W T “ﬁe&%&’ﬂei;’/mﬁ P WS B Ry
ffffffffffff o b H‘ﬁ‘/ifﬂ?ﬁ VBB PR PR
,JJ?{ °

T
|
= This Study !
|
|

= D195 #17

-
o

=YV
NS T Fi T PRSI 1L2004), (RN B

personal communication.
[2] S.S. Lin, J.L. Hong, W.F. Lee, and Y.H. Chang, (2004)

0 5 10 15 20 25 30 “Capacity Evaluation of Statnamic Tested Long Piles” , Soil
Displacement (cm ) Dynamics and Earthquake Engineering 24 (2004) 829-838.
[3] E.L. Hajduk, S.G. Paikowsky, A.G. Mullins, C. Ealy, C.
[ 7D195 #17 = ' This Study | == " D195 #17 | i e Fﬁ% Lewis, and N.M. Hourani (1998) “The Behavior of Piles in
'/Tﬁ%ﬂ' Clay During Statnamic, Dynamic, and Different Static Load

Testing Procedures”, Proceedings of the 2nd International
STATNAMIC Seminar, Tokyo, Japan, 28-30 October,
pp-59-73.

Berminghammer (2004) Berminghammer Foundation

20 T
]

= This Study

15 - H
— D195 #24

[4

—_

Equipment Company homepage,
http://www.berminghammer.com/stat.html Assessed on
August 6, 2004.
[5] Profound (2004), Profound B.V. Company homepage
http://www.profound.nl/productline.htm Accessed on
! August 6, 2004.
I [6] Kulhawy, FH. And Mayne PW. (1990) “Manual on
0 5 10 15 20 % 30 Estimating Soil Properties for Foundation Design”,
Displacement(imm) Research Project 1493-6 (EL-6800), Electric Power
q*?ﬁ[ 8 D195 #24 : ' This Study , * " D195 #24 | #if|-id v’jr'réfﬁl Research Institute.

@

wp-----

SO ?ﬁiﬁg’@%
TPk FLAC4OfE*\7F§L}"%ﬁ;ﬁJFE&gI R I?j %

SR S B 2 P (B R
SERLHITIO + 41 EUREY 0+ Vit

LA R Y S PNUIRRR 2 Y Vil > 2 BRI
i% SPT-N ffi FfrtEaih i » Fs@&)jﬂ sl ggﬁ rﬁfv ,
bﬁé%siﬂf’? VSR o
2. ' Eﬁﬂ, V" Mohr-Coulomb 17 -+ {8l = [ fi 3 /R ] ek I s
TEAbLRE ST I A L -

E29-5



