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Reliability and Accuracy Analyses of Prediction Equations for Settlement Calculation of
Shallow Foundations Constructed on Sandy Soils

QAREI
Lim, Yu-Jin

Abstract

A database program is constructed by collecting all information related to shallow foundations such as measured load-settle-
ment data, foundation shapes and sizes, properties of soils under the foundation and various measured data obtained from field
investigation methods including CPT, PMT and SPT etc.. Based on the database program, a special program module is developed
for performing statistical analyses of reliability and accuracy of predicting equations used for calculation of settlement of the shal-
low foundations. Special interests are focused not only on the settlement, but also on the settlement to width ratio (s/B). Results of
the reliability and accuracy analyses on five available settlement equations are provided. Conclusions based on the provided
results can be confirmed by extending number of related reliable data about the shallow foundations and can be adapted as guide-
lines for design of the shallow foundations.

Key words : Shallow foundation, Database, Settlement calculation
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Halg 2 AR gl gigk Zlo] = A7 M=)
a1 Qlof Ui AAA BpA FA A EY, 1996; g
TEEZA}L 1992)0] AREE AL Tt

AN 2E A AuERAHc)lERE &8 V|xUt 2
71zH o 2 e 2T Ao wdshs ﬁo o] 9%
ool tigh FEigk 2A7F flow 23] e=e] -
W FHT BAAT e 71%9) 21 V)E Alele] HslF i}
o7} gl AS=Z sl vl Ark(Sargand®} Masada, 1999;
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7} AET (accuracy) 2 AT (reliability 242 AAEACH
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2.1 Terzahi®l Peck(1967) 9
o) We EE WMNBEAANE olgalel AE A

II

Lls E*% 71z] HelgE sk oA ol Ao
2 Al
2B
5= CWCD( XBH) M

A71X C,= Asllell g BAAE, Cp=dEstsel
& BAAG, P=DAUAT Asts (tsf), Neo=F SPT
NA|, B=7]2%. o] e F32 FTAYANTAHN)H
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7qzli'ﬂ(bearing pressure) g2 7|z EBE A" AE
ol-gall Hstke AR olmf AAHL &8t 1
inch (25.4 mm)& O}Ei— o AQEE SRHAY AA]ES

o] WL Yukx o= A sl Hla| wi-g- Bzl 3
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2.2 Meyerhoff & (1956, 1965)

Meyerhoff(1956, 1965)y= Terzaghi®} Peck(1967)Hll 7]
31 27]2 A (net foundation pressure) q& e A
ZH AHEE ] & 7z sk AkAE offel o]
ARretAt.
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3714, B=7122 & (meter ©9]), N'= EFHAUAIF(SPT)
AR Ngke] FEiziolel oigh dksdargk. 99 2l SA
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sitial ¥l ok 12y Burland®} Burbidge(1985)2]
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. Form| [_[O] ]
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TEXAS ASM UNIVERSITY, RIVERSIDE CAMPUS
P(kPa)
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FUSAIF =R E AEY AHB) e 9F7IRY FHel
FARle] FLT (o) MBS (e) WS dETha™ 2 7
Z). 2y dojxl S HFEIA 1Y=E A
Fsld) TARZ oA 28d 712370l wet M= oE 1
HzE deth TER o] ol e FAN Gt
sl AEE R @ )gke] 7R A7 wet o2 o
o & 712Y5E HEE AAY &)y HolAAl ot

ey 0|59 A& FAFQI siEAR = HE D/
Bell 213 A% AL ot wEbA] £ AFlMe 5
 Astelele] D/BE o]&d o592 o HIAES RISt
a7} 3Gt 758 DB T IoollA d™ Alst Al@E 3
Mg A sk - Fahl(s/B) BAIS A4 7
= HESAH.

% 2 Texas A&M Hist W vl= =7}k AW EAAG
ZH(NGES; National Geotechnical Experimentation Site)ollA]
A, 7RO ke 7)o tigk Aet AP A7 (Briaud 9}
Gibbens, 1999)°|t}. 71%Z Bol| wle} &5 (q)-ateks) &
A7t A2 g2A JeERRTHE 3(a)) 31 (-3 (s/B)
FATH 3(b)S 71EFB)Y FIFe] AR @ 2=
2 JA= A% I 5 Avk 29 4= D53 2R
YHQuwait case)EdE 27|zl thek ASAIE AT} (Ismael,
198501 18 5= 29 dlolA A (Kolbyttemon case)3F
AsHHloE (Larsson, 19985 =AISH Aot} F7RE43E F
A BT 33(q)-Ha(s/B) TAVE dhtel v =
doll AAl= @S AT = AU

4. t12|= (Reliabilty) X &= (Accuracy) 7t

vz} J&hR|(s/B)=025, 0.5, 1.0, 2.5, 5.0(%)l aNFa}
E ARE BAS ANETh e HalE dSEs At

o

TEXAS ASM UNIVERSITY, RIVERSIDE CAMPUS
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0 500 1000 1500

4
£
@
@
6
~+-B=1492m
8 ~m-B=2.489m
—&B=3.016m
10 -
(b)

O 3. &27|=0 chet Y x5t HIOIE| (Texas A&M University Case): (a) 5F=(q)-&l5Hak(s)=M, (b) d1&5(q)-&l5H|(s/B) =M

(Briaud®} Gibbens, 1999)
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KUWAITI SANDY SOILS
P(kPa)
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(a) (b)
7 4. 227|=0] chEt LYY s} HI0|E|(Kuwait case): (a) 5HE(q)-&l612H(s)2M, (b) 5K5(q)-&l5H|(s/B) T (Ismael, 1985)
KOLBYTTEMON KOLBYTTEMON
P(kPa) P(kPa)
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&
m
@
5
(a) (b)
72 5. 227|x0) chEh FY X5t H0IE (Kolbyttemon case): (a) 3KS(q)-2l512(s)3M, (b) 515(q)-2l5H|(s/B) JM 515 (q)-2I5H | (s/

B)=4 (Larsson, 1998)

FolD | Premmre | S/@[%] | Simmls] o Methods
Get Data 1 21544 [1] 0 — ~ Apan (1964
21z G0 013 3176 aal ey
] 14363 2 19178 - ('Iﬂgﬁ‘ln'“m*
4|1 uaMg 2 1508891
Correlation costcient 5 |15 T 1587642  Peck - Bazaraa (1969)
- 6|16 17236 S04 2618780  Meyerhol
| I 7|7 s &3 wm
050% |-u|:c28356 8 |21 21545 0 0 - & Busland - Burbidge
| T L
250% |0.123764 Linear regrassion model : [&1 =]
5,00% 03065285 | ¥ = -26.331902 « 2962167 | ~Comelation compare method
& »
zmE Footing ID  Int, Press Int. S (mm) Indestiahse . FootingD | Ob. & fme= |
J i BT FE—
Rretitre oo | A 2 s [ 2 12554
[k 2590 T 4 12765
A2&m [T i e ] 5 955
|-?l 1555 g% 5 |.5% 3 a3
s 5 & g.ggg ?l:%a 6.5t 7 140575
e i2 101 28 16,002 7® w2 16002
GW.T (m) 0 13 107793 16, 002 B 5% 12 18002
1 EIEE] (AN g0 5% " B17ZS
2g0m |4 i 155 12.9% T 51725
15 174, 750 BiT2 il 25% 2 54 =
2 e 1,280 . ]
vl A
x Value : [FEEE oo01d % = 2w = |as% =
86 Gah | gn |

J8 6. SAEME ¢I8H &

Jsteg) A3 Aukgol S8 Aol Y 9

atS mlusle] Akt she 71xe] AR ek

flo

o o

AEE X0l AlSE &2 7(= FotolEA]

o M g HET 24

o gk 2= AFE T UEE 3 ol 98l &
T8I @(SPT)QA N7<E olgste] dlSAE Al Al
Jkelar SAg3lskdat vl ekl Ha3t 7215 #}
B F, 712FB) 2 Zol(L), I, ZUzol(Dy), Fo &
FTH(y), &9 WFEEEZN (g "2 (o), A (Dy) 2
272oA Q7 Sh= NA| UREE H)ikS D/BoIA]

dEulolEz ¢leth HskH] oB= 0.25, 0.5, 1.0, 2.5, 5.0,
10.0%el14] 2+ &k (s/B)ell H%"SP— sl 99, 9=
931 o5 dl= Aol Wil Ml AE3E & A=gy

Epe lishs AAE wsieh,
A3 G =ZAL ALl A slEe] Zolot )
18] AP AREn a2y EdAIolE e =4
j}% HITEA, B4 A9 o2 7R AR Qlsl 94t
7]_ 1 o]. == o1u1 H]—l:l—h: 9141:]5]. 7§§J./HQ. xﬂ—’"—é]—z] E@‘}
t}. Tan?} Duncan(1991)2 &&7]1% sl o|=2e] 3}
A3 NS ket gol 27k Felstsitk: (a3
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o= o] gro] 1.00] 7S A8t dlS2lo] ", (b)
AE| % (reliability): dlS3slee] SH3E ool He 4
o] A A9 ol ik vle-S =51 100%00 77
% s} = Ao] ©r). olg Aog waHs ofe
2t

(D

Xé] Q—/\g (accuracy) = é‘computed/ Omeasured
n

A (reliability) = X reciced Sressured] 210/ Tx,  (2)
1

Axkg 7zt d=2o] AF=E 7 20l AHYsllen ¥ 32
=2)0] Hes gk Ao},

A= AT ERE A& A2 g3 2ot 1) A
Hehrl @oll ZA Terzaghi®t Peck R (C18F T-PHR o]
7P AEEe] =Tk B3k 72 s didellA] wilg- o
S AETES Bon el 25%0IAE 100%S] 41
E5 Bk A Heple] AA AFgEe] 2 A o
<3 Zth. OT-P @Peck-Bazaraa(©]3} P-B), @Alpan @
Meyerhoff, ®Burland-Burbidge(©|3} B-B). 2) B-B W
7P ol AR Wola AgHdo] & ZoE Q1Y
o] AZA Sl wdg 2viEa o A sk
Ax AFgFo] vfg- vk AxE R}, 53 33| (y/B)
7t #EFE AEEe] "olR= FAIE B /B =2.5%C]
A 50%0]31e] A EE o/B=5%04 °F 20% FE7HA
ozl A= Bt} 3)T-P WP tlEo] Alpan WP}
P-BPo] §/B=5% thE ALslare 95% ZHs= &
AHEE BYoy F b 2% o/B=5%cdo] =H Alg
G50 AA] WolHth. Meyehof HPHE /B = 1%7H] 85%
9] AFFES HYo}t 1 ool HahleA AlzlgEo]
A DA /B = 5%l ME 35% 7571 HolHTh

A A= RE I 2L U 2ok 1) BE
WrellA Hshl(s/ByF 71l wet BEHE vlElel &
7V &, AZ=7) 109 2= BEFS HAY 2) ¢
B=5.0%N4 7FF 8Eg W2 Meyerhoff *Ho|low
7P F8g 21 T-PdolRlt. 3) MisHgd ol B-
Bl 7Y Ag=rt Zlom T-pdiol 7P Wtk AE
=% (OB-B, @Meyerhoff, @P-B, DAlpan, @T-PFAZ L}
Efyitt. Aol Wold4E =, Fewrt 108 34

YA
T

I 3. Elott|(s/B) L 2t & ot ol S0l E HEE
S/}dz%’) A& | 025 05 | 1.0 | 25 | 50
Alpan 6.9 8.6 8.6 6.2 37 | 1.67
Terzaghi-Peck 9.5 | 11.1 | 122 | 93 59 2.7
Peck-Bazaraa 6.4 74 | 8.16 | 6.2 39 1.8
Meyerhoff 42 52 5.3 38 23 1.0

Burland-Burbidge | 3.2 42 3.9 2.7 1.6 0.6

o)A A1 YRIF AT AT Fo= FET
ALkt Bewe) JFEE 2F Mol 52 HE Blust
of a7 700 E=ABIACE ZF 2f Aol @A 2 S,
AFE 100%0] A= 108kl GxIsk= Wie] HZ el
sk dEvbio] ok g el B gubE oz Hlwd
g A3t oS @HS=I} 1,080 o= 9] Bt Al
FErt =2 AYS Hole RS o & vk 28 8& st
H] A el dist] A=} =g vlwgt Aol
Zt dEE R AEset ZeE FAe thea 2
o Terzaghi & Peck "H: AlF|=w 49 7HA] WHS
7 oy A3e= 7 "ojich
o AlpanPy: 257t HlwA =27 (80% ool AR A
o= ozt
® Peck-Bazaraa " AF=7} Hlwd =& H(80% el
Awt FEe= oA}, AlpaniPHy vl FAKSE 23
g Bith
® Meyerhoff ®"'H: A1F =7} 80%0l Sulsl] =& HolH
ofze] HeEw 4.0 A== B ol nlg) diFos
A AR
¢ Burland & Burbidge *'H: 7Y =& AI=E B}
ey g 7R Bl AR
5. A S 0|88t 27X ElSIE olSAle| ot
BAZIHE ol83dle] Z2asidellA] 7 oISAPaR g
Q Z}(relative error), HX}(standard deviation), =5
(confidence interval), ¥} o ZH]E&(Over prediction) 5=
A8 skal(s/B)e] =710l wet S7g3lsteel g
AS3skFe] ofg] 71 ARG ojust 73RS HoleA

E 2. Holl(/B) iefid 2t ofSHol chet MZE TAL Ft
JB 27 025 5 1.0 25 5.0

x| g ] R T R ] ok P R kT ok
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4. Hste olEA ol it SHEYM 2=

o 2P S/B Relat. error Standard 99% Conf. 95% Conf. 90% Conf. 80% Conf. Over
e (%) ' deviation Interval Interval Interval Interval Predict. (%)
Overall 5.9 6.7 4.5-7.4) (4.9-7.0) (5.0-6.9) (5.2-6.7) 694.5
0.25 7.6 7.5 (5.0-10.2) (5.6-9.6) (6.0-9.3) (6.3-8.9) 861.1
Alpan 0.50 7.7 7.5 (4.4-11.1) (5.2-10.3) (5.6-9.9) (6.1-9.4) 8724
p 1.00 53 54 (2.5-8.0) (3.2-7.4) (3.5-7.0) (3.9-6.6) 627.9
2.50 2.8 3.0 (1.0-4.6) (1.4-4.1) (1.6-3.9) (1.9-3.7) 378.0
5.00 0.7 1.2 (-0.1-1.5) (0.1-1.4) (0.2-1.3) (0.3-1.1) 173.3
Overall 8.7 11.0 (6.3-11.0) (6.9-10.5) (7.2-10.2) (7.5-9.8) 968.8
0.25 10.2 12.3 (6.0-14.5) (7.0-13.5) (7.5-13.0) (8.1-12.4) 1125.9
Terzaghi- 0.50 11.6 12.9 (5.8-17.4) (7.2-16.0) (7.9-15.3) (8.7-14.5) 1264.6
Peck 1.00 8.6 9.2 (3.9-13.3) (5.1-12.1) (5.6-11.6) (6.3-10.9) 964.8
2.50 52 52 (2.1-8.3) (2.9-7.5) (3.2-7.1) (3.7-6.7) 624.0
5.00 1.8 2.1 (0.3-3.3) (0.7-2.9) (0.9-2.7) (1.1-2.5) 288.2
Overall 5.5 7.3 3.9-7.0) (4.3-6.7) (4.5-6.5) (4.7-6.3) 649.3
0.25 6.6 8.1 (3.8-9.4) (4.4-8.7) (4.8-8.4) (5.2-8.0) 760.6
Peck- 0.50 7.6 8.4 (3.8-11.4) (4.7-10.5) (5.2-10.0) (5.7-9.5) 863.8
Bazara 1.00 5.6 6.0 (2.6-8.6) (3.3-7.9) (3.7-1.5) 4.1-7.1) 664.2
2.50 33 33 (1.3-5.3) (1.8-4.8) (2.0-4.6) (2.3-4.3) 435.6
5.00 1.0 14 (0.0-1.9) 0.2-1.7) (0.3-1.6) (0.5-1.4) 204.4
Overall 3.2 4.1 2.4-4.1) (2.6-3.9) (2.7-3.8) (2.8-3.7) 4235
0.25 43 4.5 (2.7-5.8) (3.1-5.5) (3.3-5.3) (3.5-5.0) 529.0
Meverhoff 0.50 4.5 4.4 (2.6-6.5) (3.0-6.1) (3.3-5.8) (3.6-5.5) 5575
Y 1.00 3.0 3.2 (1.4-4.6) (1.8-4.3) (2.0-4.1) (2.2-3.8) 407.4
2.50 1.5 1.8 (0.4-2.5) (0.7-2.3) (0.8-2.1) (1.0-2.0) 252.6
5.00 0.1 0.8 (-0.4-0.6) (-0.3-0.5) (-0.2-0.4) (-0.2-0.4) 118.2
Overall 2.2 33 (1.5-2.9) 1.7-2.7) (1.8-2.7) (1.9-2.6) 3211
0.25 32 3.7 (1.9-4.5) (2.2-42) (2.4-4.0) (2.5-3.8) 420.4
Burland- 0.50 3.1 3.6 (1.5-4.7) (1.9-4.3) (2.1-4.1) (2.3-3.9) 413.5
Burbidge 1.00 1.9 2.6 (0.5-3.2) 0.9-2.9) (1.0-2.7) (1.2-2.5) 289.7
2.50 0.7 L.5 (-0.2-1.5) (0.0-1.3) (0.1-1.2) 0.2-1.1) 172.3
5.00 (0.3) 0.6 (-0.7-0.1) (-0.6-0.0) (-0.6-0.0) (-0.5-0.1) 76.3
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