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Development and engineering application of a new type of Nan-55 permeameter
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Abstract: The Nan-55 permeameter is widely adopted to determine the coefficient of permeability for fine-grained soils
because of its simple structure and easy operation. However, for the permeability tests on undisturbed soil samples, the poor
contact between the soil samples and the ring cutter may result in leakage of sidewalls and wrong test results. A new type of
Nan-55 permeameter with split ring-cutter structure is developed in order to solve the leakage problem of sidewalls. The side
leakage channel between the samples and the ring cutter is blocked by the paste such as Vaseline. What is more, the new-type
Nan-55 permeameter has advantages of simple structure and easy operation by adopting the basic structure of the Nan-55
permeameter. At the same time, the reliability of the permeability test results is analyzed, and it is shown that the new-type
Nan-55 permeameter effectively overcomes the leakage problem of sidewalls. The coefficient of permeability for the
undisturbed fine-grained soils measured by the new-type Nan-55 permeameter has a high accuracy and stability, which are
much higher than those measured by the Nan-55 permeameter. The new type Nan-55 permeameter has the prospect to be
popularized in the laboratory.
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Fig. 1 Structural diagram of new-type Nan-55 permeameter
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Fig. 2 Structure of split ring cutter
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Fig. 3 Structural diagram of sleeve
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Fig. 4 Sleeve with split ring cutter
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Fig. 5 Pedestal and cover of new-type Nan-55 permeameter

BBEACRIR G IE RS, #— A e BRI Tt
N A BTZ R P S T30 T, X 163
WNER, ETWRME, EfEREERTINm, £8
A HEI N BEZITRCT , XTI 58 a2 a Pt i—1> 58
BAFKKIAT] o BRI R, X3RN B
FORAEZE N ERSEEIRY), BRI ER,
W IHETI 3 e Ja AW &3z, BRI LRSS ERY)
ORI IR T 2 18] 23 B 58 45 78 35, s 308 3 4 PEL K

W R 55 BB A 1R /K 8 BRI R BUAE P 7 TH
B, BADBELUEKHE: ORI TIH &A%
B K: @I EERZE. EFSREMN LS
Z [R5 w . IR, S TSR A
EHEAZKERD IR, LBRAE. TR, BiE
IKFHEN RIS TP TR G, R ilbe AR AT
BB X AR SR EORIE T2 R i E S
DNERAFHERA Ak e 45 SRR AL T LAl

MHTTLEE 55 BB A RARGE R, Boas G5 H Tl
B BB EENEWON 5 TR EAI R, FN, 1k

KPS IR RASE K BRI FE 1K 7 i3 ok 1 O

7]

2 WMEHE

BUEE 55 BIEAFEEA T K SLAR = N
FARE, W AR EFEEE R, FEEEP RO
BECCE R A . UIRE. AR, B,
FRERE RIS Id RS, 51 55 BB EOGER K
FHIE, AFEZAAETLUR 3 N5

CD PIketa A, B a8 sl )+ 28 DTHURIR B 4
WK, @SSR TIMEE, BERKHITHNZ/
0.1~0.2 mm. % (L TREFE: SL237—1999) #
SKRIEAT B B A AN

(2) WFEE I, FHIEIRYD, LAk, 2 L
B B EBGEWAE, BRI T H
BE, J&0.15~0.20 mm () 2~3 5K A4 FTEN4CHE D
CanfE 60« FB7 kA B IR L EARSEE AR,
SMAVBE AR, 7R BT B IR AR e at, BT
b (L D, B, FT2RERIMR
FERCHERH th o FXFF3E JI M P A e (LI 8
(@), BEEM TG, 225 R N FE a5
INGEER CILE8 (b))

& 6 RBNLHEIIRT]
Fig. 6 Split ring cutter with vaseline

B 7 AHETHFRE
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Fig. 8 Covering soil sample with split ring cutter
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Table 1 Main physical indexes of soil samples
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Table 2 Comparison of test results by two permeameters
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F% k/(10%m's!) X%  k/(10%cm's')  Xo/%
1 6.32 247 7.25 +4.92
2 7.22 +11.42 6.10 -11.72
3 6.01 -7.15 7.33 +6.08
4 6.89 +6.17 7.58 +9.70
5 6.27 -3.28 6.08 -12.10
6 5.98 -7.72 7.12 +3.04
7 6.71 +3.55 6.89 -0.24
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Table 3 Characteristics of coefficient of permeability
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F2ME 3 LA H: OWMBELGNRIZE
REMEMERN, FEENEE 62%, KEFEE
55 RSB S KT 5E, B 5FREEBIENGEA
AHIE B AERR B . @B Bl R 55 BB BGIRRI 7 MaRERY
BIE R EECR S B/ ZEE N 1.24X10°7° m/s, /T
FHICHFERE () 2.0 X 107 m/s o Y& 7EF- A 1] 92.3% ~
111.4%, BSEPEDN, BREMEELr. @#HAE 55 BiE
PRI 45 (1355 AL S RN, SRBEBE
PR, LU, BALE 55 B OGE IR 45
B B PR R AR
3.2 XI[Rm 55 BB BE(GRIEE RAVBUHA LR

SEERUE A, FE 55 BB IE OGRES R 2 2 I ] 5
FEZ R AR BB R, X2 FOR LB E R ek
WEG, TRTEE A, R )N, WS
JIEEEE A, MRS, RIS RS, T
3 IR RN B I T TSR A Hroi AL 55 Al
BRI 25 R B .

SR A, ZEDGIAT 33 11 1 TR 37 1 5 T v AE
PRI A R BB R o 5 55 B985 (GR B R
Wil 10 s B §7) H 22018, BIFEBIE A T T i & —
ANEr 2 em WARRS KT IR JIERER, @i ) 28 1R K 1)
S) A TIHATUINE, EERFIEH AL WHEE
AT AR 7K B IE R 45 R LR 4.

F 4 MR R IR, W ER L, ¥R 55 8088
AR EE A MR %2, “FHME AR 55 BLSEUN
0.27 fi5. UiHH, MLLEE 55 BNBIE, HIEMER T &
i, X BT A ST, S BRI 2 5



2

BT, 55 — MR 55 BE BT K AR R 423

10 BRI

Fig. 10 Self-manufactred cutting soil frame
x4 FREAESERYE
Table 4 Coefficients of permeability of natural soil samples
FAT: (105cm/s)
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Table 5 Coefficients of permeability of remoulded soil samples

J5Eg 55 T 55

FE L4 BEMD BENO)/ *ﬁxif%/
(ecm-s 1) (ecm-s1) °
1 BLi11  1.04x10° 1.15x10° +10.57
2 BEti12  9.62x10°¢ 1.04x10°S +8.00
3 Bt13 1.48x10° 1.58x10°¢ +6.76
4 Lti14  2.89x10° 3.03x10°6 +3.82
5 Lt 1-1 4.33x107 4.94x107 +14.08
6 Ft12 204x107 2.18x107 +6.25
7 L2 1.60x10°6 1.70x10°6 +6.86
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