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Identifying true shrinkage limit of clay by updating experiments in
Chinese standard GB/T 50123—2019
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Abstract: The methods to determine the true shrinkage limit of clay are proposed by updating both the testing procedure and
the data processing of the shrinkage limit and shrinkage test methods in the Chinese standard for geotechnical testing method
(GB/T 50123—2019). The shrinkage limit tests on slurry specimens and the shrinkage tests on reconstituted specimens of six
types of clay are carried out. A systemic comparison is carried out between the specified shrinkage limits in GB/T 50123—2019
and the true shrinkage ones yielded by the proposed methods. The conclusions are drawn as follows: (1) The true shrinkage
limits obtained from the slurry specimens (shrinkage limit tests) almost coincide with those obtained from the reconstituted
specimens (shrinkage tests). This agreement indicates the true shrinkage limit is independent of testing methods, which is an
inherent property denoting the consistency limit of clay. (2) The shrinkage limits given by the original methods in GB/T 50123—
2019 are about 2.7 times larger than the true ones. (3) Upon the true shrinking limit, the clays are all unsaturated with the
saturation between 22 % and 57 %. The reasons of the overestimation of the original standard-specified methods are speculated
as: The method for the shrinkage limit tests assumes that the soil is saturated at the end of shrinking, while that for the shrinkage
tests uses the intersection of the initial best-fitting inclined straight line and the final horizontal straight line of the shrinkage

curve as the shrinkage limit.

Key words: clay; shrinkage limit; consistency limit; shrinkage limit test; shrinkage test; slurry; reconstituted specimen

5] = IR R A 8 (AR S T AR A () SR 2 7K R

fH

T 4ER . Atterberg (1911) 47 H (A FE IR 2 HER S, BARE e 17 907 K Holk 46 dh 2518
B Terzaghi (1925) 3| A%, $900 1T WOBTTRMRIERFE, B4 KT LRI
(%unﬁﬂjiM¥I§%EﬁI§ﬁm kgl o ASCTARRER T AR MR i E .

[ AR 20 5 36 2 T
Xﬁ&ﬁ‘]%j{é\ﬂ{%m <<Eil$fﬁ$7k *T{ﬁ E&WH: BXARE &1 EIH (11772290); 15 FHITTE 24 Bt « 7

W2 TR AR

GB/T 50279—2014) W ZER & SoN: AR E -1 & WEEEE: 2021 - 06 - 23



1536 =

+ T B % ik

2022 4E

VERE L E B R febr 2 —, 4RBR A2
FERMAES 2 2K,

551 BITIEERHRENAE CRIEAE), ¥ HHl K
RRRK TRV, AN ILEHES, &R
K, BPURLEILAN, IR R 2 S AR (g
B, B A AT 2 E AR R, 5+
R ST R GO FIRGER AR S T S
PRFAR F)D , TEAR 2 WS AR 2 AR AR AN AR B 2 TR (1) A 2
N R R . TEE bR BS 1377—2:1990%15 ASTM
D427—04UE R F Uk, FARRUE IR K, 53
[N 22 4 JR e . ASTM D4943—181215 (T4
77 EkRE: GB/T 50123—2019) M “9.5 iR
57 HSE RO EBACKIE T EAER, 23T
) P A MR

55 2 AR EUIRFE 5 R SR (HURFD, 4 [
FERFE (BT BT BT, iR 2
HERRE AR (BURER) SHERN, BHE
WA I, NSRS it 26 (K
AR /LR 5 R AR L - SRR R REIS), fEUeih
2 IR 2 M B S B K BRI A st e 4 PR - BS
1377—2:1990P B0 R 1% 7738, 78 H T I ARF = R
FAZRWHMIE . GB/T 50123—2019131 “26 Y 4556~
KHEZJiE, 5 BS HEPARFEMZ: RABESRE
MARFE I AR AL LIRS LR 40 R, W T SR 7R R 1)
e,

DA b 2 RYE PRI T EAFAE R A R 5 1 2Ry
BB R W i AR RRAR I - S A, SRR b AR

BRI, L RARMBAN, BEWm, &Sl T
Gl 5 2 RTVEAER A th 48 - FHVIaR 4tk B S i 4%
AP BEAE s AR U Al BARFAAN AR pi i e 4R, 546
PR 5E SUARF, IRl 7 4R

NI, ARSCNGER E Ik, o Al T T
CHRPRARES” 5 WIS 1 SE AR PR AR E i
FHRH 6 Figh LR R4 “A4ifRikEe” 5 “Udiik
7, g5RRM. hET “4ERae” MRKIES Uk
RIS YR S ] S5 4 3RAF 1 S4B R LA T4
GB/T 50123—2019 H “HipRt5e ", “Wadiikis” 77k
T A AR BRAE 29 9 BSR4 FRAELY 2.7 % FEL4ifR
RET, T2IEmmmr, HBEMENT 22%~57%.
AR B 9 A A T H B o A R E 4 BRI S
%,

1 MRAR
1.1 i 4

RIKH 6 FptFe: FINTHEMHmEARK L. Denver
claystone. | 1k K L. EHA L. RN L.
= R, R R FE AR IS SR R 1
1.2 HEIRIAIE

Z 8 GB/T 50123—2019 1311 “9.5 5 RRLS " J7
5 RS KRR TR PR 1)U R 3E N WAL L Fe 4 R
RI6 . URHE BAE A : EAR S em, 5 3 em. 4R i5S
FRUGIT 1] 6 PRl F e i DL 1o

SEFIEA XA Hlel =N T2

=158 A TR BT
Table 1 Physical property indices of test soils
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Fig. 3 Shrinkage tests on 6 types of clay
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Table 2 Shrinkage limit test data of 6 types of clay
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Fig. 4 Shrinkage limits determined by shrinkage tests proposed by GB/T 50123—2019
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Fig. 5 Shrinkage limits determined by shrinkage tests proposed by this study
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