Fa3E 1
202542 A

UL BLAE AR
ACTA SEDIMENTOLOGICA SINICA

Vol.43  No.l
Feb.2025

X EHES:1000-0550(2025)01-0039-11
OCERIENKNES 71& RZ R R L0

E L EEE L EAR HE, X R TREE!
L ARZR T 20T 11 R S S0 %, il 200241

2. M U KA Rl 5 TR AR B 210023

3R P S IAEE A B TR A 475004

4. E TR SR B AR IRSE A A R oG b st 100055

DOI: 10.14027/j.issn.1000-0550.2022.163

i E [EHEIEESECE RIS TR AU S BRI 0 F 248 bR R H DI EE RS 5. KIILIR,
TR LA R B AR RRLEE @ (BLBOREE S AR S0 AT PR A ST 21 ) 2 W, $E 2 O [ GhRifE . Ho, 0 e R A
B NI S AR R 224 B VIR TR 43 RECE A SRR — R BA 49 A2 007 BERO A s a8 [ 53R 18 T
X — [, SCEE MBS o {ELAY i Ok LK 73 ik R AR SO H R A R AR W R, et 1 N A T e AT > 5 (45 2R )
(DO HAH A AR C LI HAB I N T W SEL 1T @ (E U RPR RN — BRI (R BN BA THE B A A TE
JE T, AREME R — A RE i 20 (RIDKLEE ) (89 B R A0 5 (2) BRI BB Tt 2 bRk 22 , (H 2 & 2 sr K iyt iR e g
DU 73 VEVE R 2250, 15 0 B 2R 5 W B R S5 047, A U IR AN e S I B, IF-2 75 MeManus 25 4 20 (9 A0 X0 43 18 R 8
A AT TR 5 (3) 16 A 2 H0 s B T TOR 2R 0 B REC AR GE AR b 227, ELTER R - se 2 Rt
AR 5 (4) AT FE bR GB/T 12763.8—2007 HLAE 7315 R A Bl @, B THRESEO TR AU BE SO AR F TS
XD, ST TARUERT I AR S [Z538 ] 3 TAE a7 LOS TSR A LS 1B 1T 5 20 5 RO, s AR g — S fb
PRt
KEER  ORESHL I EREL GB/T 12763.8—2007
F—EEEN PR, 5, 200048 0L AR A W E0E R ) ST TSR, E-mail: cqxchenqi@foxmail.com
BIEEE TTEE, 5 U5, E-mail: jjjia@sklec.ecnu.edu.cn

MY, 4, F5E 5L, E-mail: jeyyangjianying@mail.cgs.gov.cn

hESES P5122 CHEERER A

0 55

A N\ RN R SRR (LR AR A7) A
FES AT AT SR EIARE (GB) S HEEARE(GB/
T) X FHEATAT AL M Shn i A EEAEA
PRI, LA 1 X -5 5 X6 — AN A7l 9 7 T 1 4 L
HEEE L, GB/T 12763.8—2007 (i1 A F0 4
ST+ T VE M b ER M FH A ) (L R fajFR“ HLYE™)
FURE T 7E M O AT G SEAR N2 7 TR P R
PE A R B SR, Hih “6.3.33 BESHGTE " X —
SN S HSCEORIEA A, B, BER SC
AR BB I R S HICR F AR v AR A 3 LA

N Mz A%, B mm” , SR M) Folk-Ward 23
F Ji S DA @ ABLR SRAE AR S DURR A R B, B 5 22
FEAMATF . R, FETERGEAR 431k REO TR AT,
FFBAT B AR TR AT 45 SR T, SR ik R
BLR @5 AL LT STHBXS B, 5 Folk-Ward 2220 HY
JESCHAFF

EFXT IR —AN ), 755 Folk-Ward 242 3¢
AT 5, AT LA A 1 SCAS A AE S T ERA A
Wo AP AT — D RIHE . Folk et al.""X}
FRAE 7 1 (sorting) 1) 48 #5 i U fi 22 (standard
deviation) VL @ (BT, AR e R, X431k
ZH (sorting coefficient) [ 1 7B I A H @ hy 5.

s B 85 :2022-10-12; 18 B B #8: 2023-01-10; 5 A B #3:2023-02-20; 0 45 Hi kit B 7 : 2023-02-20
EE TR : FHRAARHEIEE T H (42276050, U2240220) 5 H ] Hb 5T A Jry [F 98 98 IR £5 45 84 8 #2110 b TR A5 5 (2D20220611) [ Founda-
tion: National Natural Science Foundation of China, No. 42276050, U2240220; Natural Resources Comprehensive Survey Command Center,

China Geological Survey, No. ZD20220611]



40 A

S 4345

(ARSSY X P LI I DR (BVSE AE S bl a i K Ve S
P o o Al 22 5 93 16 28 A e [ LA R 73 i R BOZ
HAT A R (TS o

i o A B S RO O SR IR SR
ARSI T @ fE SR E SO A A AZ D R 5
[ AR, X6 L8 2 R S 5 RSB FH (COTAR L
BERFIEII T ) BEAT SCHRGE 55 70 1 , VA 20 7318 22 A
P 22 P AR TR A A T A B o0k 28 B i i A
A5 AL AR 0, DT AT 3] 08 28 016l FH > 5% A
AR, BIRTAR, AT LUA IR IE A M B 1T ks
TR, ARG — S ARl PR B

1 O 5K ESE AR R

BRI — D5 b, B2 2P S
KB . R AT A R R E T T o [HIN R
Hh KOk B S RO A 2R S i TR R e
TU= B B LR E L C-M R BBk kAR R B
G3HT ORLIE Ui O o3 il A5 22 RO % TSR ST TR KL
JE A 53 5T Eh ) Z (B ¢ A&, ST T HI AR
RGN, o3 BRLIE S e R B AR E TR I
AR ARTTAR Y
1.1 OHIET
111 Frbhleyr b

D I AR IR AFE LU HPRL R 02 . 18984, 52 [H]
5T Udden!™ S RUSCOTRR P 647 534, LA 2 S
FEHENy 1A LRI 28 JF T 191448 — 4R T
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Table 1 Udden classification of particle-size name

and range”” (mm)

L " ) AR

e RAER N Rt

1 KA (large boulders) 256 128

2 H 5 (medium boulders) 128 64

3 /T (small boulders ) 64 32

4 /N H (very small boulders ) 32 16

5 M ALAR (very coarse gravel ) 16 8

6 AR (coarse gravel ) 8 4

7 WA (gravel) 4 2

8 28k (fine gravel ) 2 1

9 HAD (coarse sand ) 1 12

10 5 (medium sand) 12 1/4

11 A1 (fine sand) 1/4 1/8

12 e 40P (very fine sand ) /8 1/16

13 USRS (coarse silt or dust) 1/16 132

14 AR (medium silt or dust) 1/32 1/64

15 AHRD (fine silt or dust) 1/64 17128

16 e 2MA D (very fine silt or dust) 1/128 1256

17 H% 1 (coarse clay) 1/256 1/512

18 7k 1 (medium clay) 1/512 1/1 024

19 4%+ (fine clay) 1/1 024 1/2 048

Fz2 Wentworth fiZi &R B EMZEE 4 %™ (mm)
Table 2 Wentworth classification of particle-size

name and range™ (mm)

KA

o sor "
T R e YN,
1 [ % (bowlder gravel ) — 256
2 HLER (coarse gravel ) 256 64
3 ik (pebble gravel ) 64 4

4 4% (fine gravel ) 4 2

5 HoHLAD (very coarse sand) 2 1

6 P (coarse sand) 1 12
7 1P (medium sand ) 12 1/4
8 4itb (fine sand) 1/4 1/8
9 W A4IED (very fine sand) 1/8 1/16
10 b (silt) 1/16 1/256
11 Fhit (clay) 1256 —

FEAE LR W IO B 43R 5K, 430
FEE AR B R DL R A TR BT T
i A Ay [ AR (GB/T 12763.8) BIVR I T 126 4%
PRI E (3,
1.12 oEMiRE 5%

1934 4% Krumbein"“$i& Hy 17 KF 55 L iR BE R4 7 X6
BRI BIA T o, KB AT .

@ =-log, & (1)
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Table 3 Proportional granulation classification by Udden-Wentworth™
o B AR i R
R
fai o3k 5 A /mm AL /um
AH(R) A (ERR) bk >256
256~128
AR
128~64
64~32
A1 (G) A ik 32~16
16~8
8~4
YAk
4~2
AR 2~1 2 000~1 000
itk 1~0.5 1 000~500
5(S) i L
rhs 0.50~0.25 500~250
4k 0.250~0.125 250~125
&y 0.125~0.063 125~63
bick iz 0.063~0.032 63~32
RP(T) biatg oY ED 0.032~0.016 32~16
Ak 0.016~0.008 16~8
WA kb 0.008~0.004 8~4
0.004~0.002 42
FHE L
Fi+ ) (Y) it FLE 0.002~0.001 2~1
EllE st <0.001 <1

A& iR, BN mme AT LA mm A B ()
L HIRIAR , Krumbein™ BT HE S @ (0] LLAER/ N AR
{EE Il (@ Sh-20~20, #1245 F 0.001 pm~1 050 m) P,
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DAEAERLJE o3 B SO 2 1 5 155 5 T B4 B S 1Y
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Table 4 The formulas used in the calculation of the particle size parameters of the graphical method

RIESHL Trask"™! Inman'®! Folk et al
ek Md = D50 Md, = ®50 —
PR W = $50 - D16 ; D84 . D16 + 45350 + @84
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v 2 4 6.6
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@ = - : 2(®84 - D16
e Sk = 0,0,/Md" oo ( :
o D5+ @95 - 2050 @5 + D95 - 250
2 D84 - D16 2(dP95 - d5)
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e 2(Dgy = D) Bo = @84 - D16 €7 244(d75 - P25)
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Table 5 The formulas used in the calculation of the

particle size parameters of the moments method

R SEL Friedman(1962) McManus(1988)
v _ > fm _ Xfm
YRR = @ = 2
R AT =100
[ 2 . \2
SRk B oo | 2 (me=54) 2o 2 (my = 3)
K 100 100
_ 3 3
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The general situation of terms and units used in granularity parameter research since 1970

(a) statistics of using terms; (b) statistics of using units
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Fig.2 The terms and unit usage of the granularity parameters studied by the different methods since 1970
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(a) statistics of using terms; (b) statistics of using units
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(a) moments method; (b) graphic method
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Table 6 Suggestions for improving the sorting coefficient formulas
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Table 7 Permissible error range for granularity analysis™
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Table 8 Sorting classification levels™
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The ® Value Expresses Granularity and the Unit Problem of the
Sorting Coefficient

CHEN Qi',TANG WenWen', XUE ChengFeng', YANG Yang’, GAO WenHua’, YANG JianYing*,
JIA JianJun'
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Abstract: [ Objective ] The grain-size parameter plays a vital role in characterizing the basic features of sediments,
and it is a crucial reference for distinguishing sedimentary environments. For a long time, the particle size, @, and
particle-size parameters based on the equal ratio system and negative logarithm conversion have been widely used in
the field of geology and marine science, and have become the national standard. Among them, the mathematical con-
notation of the sorting coefficient is closely related to the standard deviation, so whether the sorting coefficient has the
same dimension as the particle size, and what units the sorting coefficient should have,, have become a controversial

issues. [ Methods ] In order to clarify this problem, this paper reviews the Udden-Wentworth equal ratio system and
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the origin of the @ value, and provides modifications to the currently used calculation formulas. We discuss the evolu-
tionary process of the calculation formulas used for determining particle-size parameters, such as the sorting coeffi-
cient used in the graphic and the moment methods, and analyze the usage habits of the terms and units of the sorting
coefficient used by Chinese scholars since 1970.[ Results] (1) In 1963, McManus modified the calculation formula
of @ and established it as a dimensionless parameter, making @ a convenient index to express the particle size;
however, @ does not have the inherent property of a unit of measurement, and it cannot be used as a unit of length di-
mension (i.e., particle size). (2) Although the sorting coefficient is derived from the statistical standard deviation, it
has been independently developed as an important parameter to describe the sorting of detrital sediments, which is
parallel with the skewness coefficient, kurtosis coefficient, etc. It is recommended that units should not be added
when @ is used, because there are still units in the results of the existing sorting coefficient calculation formula.
Therefore, the formula of the sorting coefficient is improved by referring to McManus’ method of removing its dimen-
sion. (3) The results of literature statistics show that most domestic scholars tend to use the term “sorting coefficient”
rather than the statistical term “standard deviation” , and do not use units when describing the sorting results. In all
statistical kinds of literature, with the shortening of time, the proportion of literature using the term "sorting coeffi-
cient" and describing the sorting results without using units has increased. (4) The current national standard GB/T
12763.8-2007 states that the unit of the sorting coefficient is @. We find that there is a typographical error in the de-
scription of the particle size parameter calculation formula, and it is suggested that this needs to be corrected when
next revising the standard. [ Conclusions ] In this paper, the origin and evolution of @ and the existing commonly
used sorting coefficient calculation formulas are reviewed based on various definitions, and the current situation of
the usage of terms and units of the sorting coefficient in China is analyzed. Finally, on the basis of previous studies,
some suggestions are put forward to modify the sorting coefficient calculation formula. The above work can provide
suggestions for the revision and improvement of marine investigation norms, and provide suggestions for promoting
the unification and standardization of terms.

Key words: @; grain-size parameters; sorting coefficient; GB/T 12763.8-2007



