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Abstract: As one of the core contents of regional soil theory and methods, empirical analysis and evaluation method research
on the differences in N-vs characteristic functions of regional soils are conducted. The quantitative evaluation results of the
measured differences in N-vs characteristic functions currently available in the world are proposed, and evaluation methods for
the differences in N-vs characteristic functions in different regions are established in this paper. The N-vs characteristic functions
of sandy soils from 42 different regions in 13 countries and the N-vs characteristic functions of clay soils from 22 different
regions are collected and organized, forming 1092 sets of comparative working conditions. Through analysis, the statistical
characteristics and general rules of the differences in the measured N-vs characteristic functions in different regions are revealed.
The results show that the measured N-vs characteristic functions in different regions of the world mostly have significant or
above differences, with extremely significant differences accounting for more than about 1/3, and no difference in engineering
significance does not exceed 10%. Using 41 sets of N-vs function relationships as samples, formulas for calculating the
probability and level of differences in N-vs characteristic functions of sand and clay in different regions are constructed, and all
existing data are verified. The results of this study empirically support the concept that the N-vs function relationship can be
used as a characteristic function of regional soil, and elevate the understanding of soil properties with regional characteristics
from sensibility to rationality. At the same time, it also provides technical means for analyzing the differences in soil properties

across different regions.
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Fig. 1 Existing N-vs characteristic function curves of different soil types in different regions of the world
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Table 1 Basic information of existing N-vs relationship curves of sand in different regions of the world
el W9t EZx XD A 75 Wyt Ex XD A5
1 Shibata (1970 £F) HA (%) v, =32N"" | 22 Kirar (2016 4F) BN (% 5D v, =100.3N"*
N Bare /ﬁcw 7N
2 Ohta %5(1972 %) HA () v, =87N" | 23 Gautam(2016 ) JETHR iﬁjﬁ{‘“ LS v, =78.7N"
i Atz
3 Ohsaki (1973 4F)  HA (*) v =594N" | 24 Jh‘“kwa;)ﬁ(zm B (g b, = 843N
Pérez-Santisteban
. * _ 0.33 ;) Il /ﬁl — 0.32
4 Imai (1977 £E) HA () v, =80.6N 25 52016 4) AP (Lhfl L) v, =98.7N
farey
5 Imai Z5(1982 4F) HA (%) v, =87.8N"" | 26 Rahma;?(zolg R E G v, = 82N
I
6  Sykora Z£(1983 4F) R ;}J;gﬂwﬁ v, =100.5N"% | 27 INAEREQ0184F)  HE mF) v, =100.2N"*
7 Lee (1990 F) HE (B v, =574N"Y | 28 XEMEQ018 4F) HIE R =MD v, =79.7N""
8 Kalteziotis 451992 ££) 7 (%) v, =49.1N" | 29 Kumar Z52018 #F) EIE Gl RMIR) v, =58.7N""
9 FBAIEZE(1999 4F)  HE (L v, =80N"" | 30  LuZ%%(2019 4F) HE (B v, =80.1N"%
10 ZAEE%2006 46)  HE (B v, =103.5N°% | 31 FERHSQ2020 48)  HE (BRED v, =116.6N""
Hasancebi %5 S SE W@l 9ER) 0.32 Ashikuzzaman 5§ __ . s 040
N =90.8N" v (R AsTb =744N"
11 (2007 4F) s v, =90.8N 32 (2021 45) AR E (R v,
Hanumantharao %% Alhuay-Le6n %5 . e
ENEE it = 0:43 ) IR =142.6N"*
12 (2008 4F) NE CHrEE) v, =T9N 33 (2021 47) W& (BURSEHD v,
e L1 in 2 SR E GlghAs
13 Dikmen2000 ) TOSCHNIEM L gypen | g, Hossain Q021 ML GREREAT g e
%/J\ ) s ﬁ) KD
14 Maheswari 52010 4F)  EIEE (k%) v, =100.5N"? | 35 — RE s v, =85.9N"%
15 Tsiambaos 552011 4F) Al (%) v, =79.7N" | 36 — E C(EEE v, =114.8N"%
16  Thaker (2011 4F)  EIJE¥ (GHbikE) v, =51.2N°% | 37 — HE CEED v, =120.8N"*
ey
17 Anbazhagﬁar)l (2013 ERE (BHTTES) v, — 602N 38 o dE LD v, — 92 N2
L LR .
18 XIFREE(2013 4F) FH 5;-;%) YR v, =118.3N" | 39 — FE (D v, =99N"*
19 Sun Z£(2013 4F) FHHE v, =758N"" | 40 — E CREFE) v =69.IN%
20 EEIR(2016 ) E () v, =98.8N"" | 41 — FE GO v, =91N"%
21 Khan 552016 4F)  Bilpteg (i) v, =94 7N | 42 Jak i ED HE OFE) v, = 64N
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Table 2 Basic information of existing N-vs relationship curves of clay in different regions of the world

75 Wyt Ex X)) A5 el Wyt Ex XD A
1 Imai (1977 4F) HA (%) v, =102N"* | 12 Thaker Z5(2011) BN (i) v, = 624N
2 Imai Z5(1982 4F) HA () v, =107N"*" | 13 Anbazhagan %£(2013) BN (EhTaH) v, =106.6N"¥
3 Lee (1990 £E) FE (B v, =114N"" | 14  Chatterjee Z:(2013) BN OIn/R&20 v, =77.1N"¥
4  Kalteziotis 55(1992 4F)  Zfi (*) v, =76.6N°* | 15 Naik %5(2014) EIE (IREIR) v, =81.2N"*
IH: Y ﬁ/
S Pitilakis 25(1999 ££) il ;ﬁ%%‘ﬁ v, =132N*7 | 16 Fabbrocino % (2015) & AF| (FEFI%E) v, =110.5N"%
6 FBAIEZE(1999 4E)  HE (%) v, =80N"* | 17 Kirar %5(2016) BN G v, =94.4N"*
& (R HHZ
7 ZAEESE (2006 4F) i ﬂé ;“ it v, =101.5N"* | 18  Jhinkwan 4£(2016) B (o) v, =57.IN"¥
8  Hasancebi 5$(2007 4F) iH§ T(E)Wﬁj v, =97.9N" | 19 Rahman £5(2018) APz E GEFR v, =100.6N***
JIN
etk
9 Dikmen (2009 £E) iﬂi;ij%(%'ﬁi v, = 44N | 20 Kumar %5(2018) ENEE Cly BLMG ) v, =47.8N"
N JIN
10 Maheswari 252010 4F) EIJE (k%) v, =89.3N** | 21 Ashikuzzaman %5(2021) dinfiE (AW E) v, =85.6N"°
11 Tsiambaos 52011 ) A (%) v, =1122N | 22 Hossain £5:(2021) g iidz® GHEVAA/R) v, =91.6N**
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Table 3 Criterial for classification of difference levels

P1H >0.65 0.05~0.65 0.01~0.05 0.001~0.01 <0.001
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Fig. 2 Difference of N-vs characteristic functions of sand in

different regions
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Fig. 4 Typical examples of very significant difference of N-vs characteristic functions of sand between two regions
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Fig. 5 Typical examples of extremely significant difference of N-vs characteristic functions of sand between two regions
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Fig. 6 Difference of N-vs characteristic functions of clay in

different regions
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Fig. 8 Typical examples of very significant difference of N-vs characteristic functions of clay between two regions
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Table 4 Samples for constructing formula for evaluating differences of N-vs characteristic functions
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Sykora 4 eS| Naik 4 B
2 N + v =100.5N"* 0.84 | 23 FHt =81.2N"**  0.96
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TR i
/b =49.1N"" 0.74] 24 /b =98.8N"*  0.90
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