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Analysis of load-settlement curves in embedded piles
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SYNOPSIS : Although the load-settlement curve characteristics of embedded piles are different from
those of driven piles, the same analysis method for their allowable loads is adopted without any
considerations. According to the domestic related criteria the analysis methods of load-settlement
curve have some conflicts each other and have some vague points in determining the allowable
capacity from ultimate or yield capacity. This paper presents some suggestions for solving those
problems by reviewing relevant materials and analyses of 42 embeded pile load test results.
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TEo AP R2RE oA FF-FF FAE o83 & AXNYE A= Y=
FELS ol ich a8y AE ASAFez Fodd AT A FRAXNH (LA TN FF
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Adste BAZIME Aolrt e EF olE 7IFAdME IA AFY ZEHAY Al WA =H
Ack. M FUAME HITo ol2id EAY tidezA IREHFo ddME TV AT WHE
ALER2 ol GA] AL ozt dEgAIle FEe] AN B} AT BH AAHA
TE UEY & AERE FHE3de AV Aoz dTdEn. sy AFdAe S B £ )
Yol Wt=A] o § Fo] FAolr

4719 BHAA & =®AMe Il oln] AAd 427 s AT AP T Lol IF
-FEE T B4 4% HRAAHE FIU] AT AR BHES vn i & =3
olg ZAIE Vet HAAMY Y W& vms Bt

2. s|gstsHy Y] I

AES A T A$ HE3FS F37] A% 71F] 9 2olz} A7) W o) 7k gyt
Ao g2 Atg%le =33 S (ultimate capacity)® 3E3Z(yield capacity)S B¥3] FRIA g A T
o whabA Holol od F§3Z(plunging load) S 37| ¢ theto F A #81E(limiting load) EE
3335 (failure load)& T3k o] YutFol. 0| F o) ol§He F8 WHEL THHGERE I
stgFo] WEZAFY 10%Y e 35S AHFez IF&E WY, Davisson ¥3(1972), Chin
(1970), De Beer ¥, Brinch-Hansen ¥%(1963), Butler and Hoy's 38 (1977) $°] %t

I8 1.2 AANPZARE 971AY & F9 Wyo) o3 FHs}ZF(failure load)E 73 AHAE HAF
Aok ToA S o] Wl wiel AAEH e HAdiFole gL zolrt glen o|E F Davisson
Widol b Z2ghg, Ching Mol 714 & #E F1 UL € £ AT HAZ 3F dRARE=
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$ 308 HL3IEF HO Atk T FAHA FEIF BAAFIPHS FAHO AA 4t}
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F 71Fd EEC] 4o & Uk
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B y3tFed AL vk o), o] W v e Yo nt HYIFHol WY 5
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3. YERHES] SHE-AstY TM B

A 50196 57708 FETE PASAY ARG ol SF-AakF A 4%, 24F 83
F wANE T BAY A9 GeH 2e AEL £29 9 Ao

o BF-HIF FAE QA FHAGEFA, AIFA, AFFH)eE AAENT dH 6% FET)
olatgty i, 35% AZ=IF AFA 4 FHE YeElye v $uele] dukEQ FEeEldEe A9
AEARLTE Jer AT Ao Bl weld $£3HA ERFHLE NFLZ 319 A¢d 7
&9 83T BAVIHEL drFo® HEsle o FA7F Ao

o FEHTUHOZRE dojF FF-FsHF JAMd o3 Jkx FEF BHIYEL L B B
Davisson 7 ¢£33%F B L H(DIN 4026)°] vimd AF=rt 24 veigton z=ayel A
Azt AdHez e Aoz BN
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FeEF Atolo] EAFE APsFY dFoE ARG GEtM T2W EFAFA A} go] 3
433 S 2AY 9 olF IFIFFoE UFIe A UHEEY A¥AHAE A2 E Yy 4
Atk o] FIEel o3t FS HLIFFoT BAET) A8 HLsor F AHLE FREVZAHAY
ol & HEZ Bs) B oF 260 HEEH F AL ¢ £ ULk
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Aol o) WEHA FUYRETY, ol AZY, A5FNZ JALAE F o|S5AH}E WzsAT

E 12 470 ol8d ARNYAEE 2ok ¥ Holth EolNs} Bo| HA ol8d AEdE
Zzel AW ¥ OUG THY TR/ TP S T 47 ATk HolA AN AAAY 2
£ clgstel 33Uk TUY 43¢ Tt 4 e st 2E IFR TAALE AARAL A
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y = x/ax—b (AZA) 2}(1)
y = ax’+bx+c (]AZA) 2](2)
y = a-e™ (AFZA) 2(3)
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3%7F AFZAd 7HE dAste Aoz BAHNAG olEF AstFe] 04D o4 HAH ASo] U 3}

FTANFAY FBE 28 29 =AFHAC 2FGM e go] olaT Mo UA e FF-AFINL
AGAALES Feg, 4340 dX3te F-A3FITHAL nfALRY Yul§ HGF:T on A
FIH Ate FAd FT YHE HAFI AL ¢ 5 Atk olHY AHLE BEH FPHOE A
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E L% 38 225 S5-AFFHL o= 4P FHY FEE JAHE o] ohin ey
dFE FHYHE 71F223d AN 4F9 83 BY/UEL HEAXNY L 43} 9 gw
A e FHErlde BAJ vtn Bed. F 8F-YFHe Yyl 2HIYFE ol uwy
28 Z F9 £33 /YPES FAEHT BAE P UAES) e Aol

E 1. #4449 AAE 2w

#4
& SEFH A2 Aol | HAASS | dAAS a4 .
ng A b ° (m) (ton) R? = -
HE
2 PC 400 SIP 130 50 0.9973
11 PC 400 SIP 70- 0.9856
12 PC 400 SIP 6.0 0.9914
15 PHC 400 SIP 13.0 80 0.9979
16 PHC 350 SIP 40 0.9865
17 PHC 400 SIP 12.4 80 0.9945
34
18 PHC 400 SIP 10.0 09926
A
23 PC 350 dE2 70 40 0.9751
HZ 73} sl
%5 PC 400 SIP 134 50 0.9792 0.1D
oA
% PC 500 SIP 20.7 100 0.9846
27 PC 400 SIP 135 50 0.9990
28 PC 350 SIP 95 0.9924
36 PHC 350 SIP 40 0.9993
9 PC 400 SIP 63 0.9949
o234
13 PC 400 SIP 65 0.9933
24 PC 400 SIP 8.0 0.9882
PC 350 SIP 102 09959 | A$S




E 1. B4E A3AE Aa(AS)

SIP : Soil cement injected precast pile

£y
3
1 PHC 350 SIP 130 60 0.9969
6 PC 400 SIP 95 60 0.9952
19 PC 350 SIP 140 09971
20 PHC 350 SIP 75 0.9975
21 PC 350 SIP 140 0.9979
31 PC 350 SIP 85 0.9966
34 PHC 400 SIP 102 ogor1 | #FA
37 PHC 350 SIP 86 0.9976
33 PC 500 SIP 9.7 0.9983
39 PC 400 | SIP+JSP| 85 0.9939
41 PHC 350 SIP 82 0.9997
5 puC 400 | D2 o5 0.94135
HF e} ' 2 5}ek
3 PC 350 SIP 86 40 0.9943 0.1D
4 PC 400 SIP 190 80 0.9423 °lst
7 Si ‘;26 gizj} 180 80 0.9988
8 PC 400 SIP 9.0 55 0.9984
10 PHC 400 SIP 9.0 09927
22 PC 400 SIP 65 . 0.9930
30 PHC 400 SIP 139 80 0goss | CIAHES
32 PHC 350 SIP 10.0 0.9989
33 PC 350 SIP 137 0.9997
35 PHC 350 SIP 86 0.9990
40 PC 350 SIP 100 60 0.9968
42 PHC 400 SIP 135 60 0.9993
43 PHC 350 SIP 75 0.9988
) PC : PCZE PHC : 17} = PCZ% ST : Z¥4%




® 2. 4F @RY71E A% 8F

5: iog »St)ogs dsld(g; " S—f))g( o e B2 P(O(.?;(D) cnagz),'w (ex100|211@)x100|3y8)x100] (ayerx00|s)e)x 100 sy(mx 100
2 88 80 100 | &7 88 @82 | 107 | 1124 | 8037 | 7477 | 9348 | 8131 | 8224 | 9520
11 75 X 748 | 75 7 755 | 100 | 1124 | 7500 7480 | 7500 | 7700 | 88e7
12 X 80 116 | 104 | 92 980 | 128 | 1azs8 6250 | 9063 | 8125 | 7188 | 89.64
15 X X 80 | 62 4 820 | 130 | 1852 " | e154 | 4789 | 3385 | 7019
16 66 X 85 | 37 3 503 66 300 | 100.00 9848 | 5606 | 5000 | 8250
17 82 74 100 | * 78 835 | 120 | 1390 | 6833 | 6167 | 8333 5500 | 8633
18 | 110 105 140 | 114 | 88 | 1116 | 10 | 1923 | €875 | 6563 | 8750 | 7125 | 5563 | 8320
23 X X X * 2 25.0 56 645 4464 | 8682
25 88 75 100 | 100 | 99 924 | 100 | 106.4 | 8800 | 7500 | 10000 | 10000 | 9900 | 9398
26 | 150 X 150 | 155 | 151 | 1515 | 175 | 20441 | 85.71 8571 | 8857 | 8629 | 8574
27 98 P 100 | 101 o7 900 | 107 | 1234 | 9159 9346 | 9439 | 9065 | 8671
28 78 X 7 * 74 763 a7 990 | 8966 88.51 8506 | 87.88
36 X X 55 | 7 17 397 85 X 7647 | 4353 | 20.00

s X X X 2 76 840 | 133 | 1369 6817 | 5714 | 97.15
13 X X 328 | M 29 334 87 | 1075 3770 | 3908 | 3333 | 8093
24 66 52 % | 56 ) 57.6 78 855 | 846z | 6667 | 8462 | 7178 | 6154 | 9123
29 X X s | 27 36 48 46 5.0 %022 | 5870 | 78.26 | 102.22
2 ’ 8320 | 6770 | 8300 | 6984 | 6421 | 8804
gi—i 0.65 5.35 1536 | 1813 | 2186 7.15
X HEIg

* el olay

4.2 5|t HY Y H

E 285 ¥ 1.9 A3 skl BEAA 10% o4 Do sF-AsFF A daf A4F {83t
Zz BYYL HEdo TP}E TE FEIFE T F olEe i FAEHE Aon.

a3t W’Qﬂ‘i‘dc’ ZZEINZAA7Z ANSe A U@ log P-log S FAHY, @
ds/d(log t)-P =4, @ S-log t F4H)E& 2] Davisson w  DIN 40262 <335 BA 7Y (&
23 0025DA A9 §2)e HEAL, TS BAVEE E2A ZEAWAAA AYE THHT
o) 10%0 M9 s=(FErE WatF 0.1DNA Y 335 : 01D W)Y Terzaghizt A3t Chinol NF
& A/P — 434 (Chin, 1970)& ol&3te &3t

E 2048 o] mayoME BT A7t Bol Un doj gE JojMxE HAAE Ho
A Eo] BRI Y& ¢ 47t ok E 2.9 W4 FHHoR By 53T FHIIY F
%‘43}3‘: BAYH Davisson BY71Hol, &S S Ching WHo] Wn3 A=} & A2
E & U

Z}% gEaE g7 IHd o3 A E FFS OlD wyoz AAH sFoz FF3 o] HES
o} 074 ASS BHEZ23 gled, o8 FUWrEdA AAde GAMNG(@EIT/FEHT = 2/3
067)% ®lms] 2 o), 01D WYL IFHF oz BATNE JFd BAMNG AT EAFH U ole
& 01DNAM S 28sES Chine WHoz ZFY IPsFos FAASR ARE o velvds 2%
2% s B 47 ok = 01D Wy & AP IFF8FE Ching ol o ZFd S3s}

zo3z AFIVHRE 088 AEE BAZT glo, 01D o g ZAE 352 F3tFo] obd FE3}
z3 Z&st2 AloloA EAEE 99 A$EE(limiting load)YE € F7F A E=, HEHITS
A7) 98 2asE HEA QAL 30, FEIAF HSA FAE 20& FEIde YUY 71F
A, 0.1D% o g8 AR E TS ’Q«M] o3 Z35 FYSA HFse He, AFFHoE F9
o g stz P17t P A AGEE REY ASAY A} FAFoE sHE 5
A€ HAFE Aol 01D e ——r"ﬁﬂ?‘]r‘f =33t Fo] Hgdor € AL FEZEVIRAEAV
ZojAe] ¢hHgZ A 27(F/074=2/074) A=/ B8 & + o EF E20 EFAETA 7
oA QAL E BAEH o 22(F,x0.88=25x088=2.2)7F €& & F AUtk
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BAEAY 1 L AFE A LE Y AAY A £HE B SR Fe FES 4
F AR "

() WdgHe] AANPEARZ 8 Fof F-JsFF U /IE EH4Y 2 & 57% F=7}
A3 We, 35% FErE IR FH, 3% A= ASTF B E dEd vt o
o Ag mhEEse] ¢4 Aoz BAY. "X SRFFHE JIE22d ALE 72 3
435 BAVIYES gtz o g H&sted AV Atz ddd.

(2) 27t A] FEEF BAHVIYPES AH Aol AFE AAolg RAFI Qe H oEF cHIAF
#4713 Davisson WHY AH=7} vind g4 yelgten, =3y 3 AHEst e @
< Aoz EAHAG. =3 ST BHPLEHA Chingl 2 ¥ny ¢FE AFAE BAF
T Aeg YEtgn.
olgd AAERFEH VLT 9 HB3IAFTL FIY] AT ¥EIFT ¥ FEINTY @R A
URlo) ojEstA) Tx AFENH, AFH FF 1YY o JbA Yoz BN vad ¥ 3
FHoz Hriste ol v Aoz wodr

Q) BHEHAYEHF 01DAA 9 35 ool AT F@3}FF Zolrt de v ole FEIFTH I
8tF Atolol EAdte AF Y ARFoE BEET A HET S ARY W ol I
TR FEe AL diFEY AMNFZAE AFFo2 HUY £ Atk ol AFsF]
LMoY AHEE TZEVIZHAVIEN WE GAE JEE FAHEE F 270 HLE F
AL =23 BEAPGAC g AAE 7FLE FAY AL 227 HEE 7 S ¢ F AN
=

Hoo MY 2R BFE AAY A$ ¢tALo] 252 AAHIATW Aol AE 01D ¥y
£ SEFoE ARFY A GALL 2271A ¥F F S R Holv, £ I§IFH MR}
o] @ FAHA FEIFHAVIYY A9 T ZAHFo} ¥ Aoz He EF FF A 43
TZEINZAANZENNE B =RdA Agd d3E Fx=S A
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