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A method of measuring high water content for marine clay with high
salinity by TDR

CAO Yu-peng, DENG Yong-feng, HONG Zhen-shun
(Ingtitute of Geotechnical Engineering, Transportation College, Southeast University, Nanjing 210096, China)

Abstract: The effectiveness of applying TDR technique to measure water content depends on the relationship between the
didectric constant and the water content. The empirical relationship proposed by Topp has been often used in engineering
practice. However, the Topp empirical relationship is derived from the test data under the conditions of high salinity and high
water content. In this study, a series of tests are performed to investigate the rel ationship between the dielectric constant and the
water content for marine dredged clay with salinity of 1.5%~4.5% and water content of 120%~320%. A new relationship
between w/@ and wik is proposed for the clay with high salinity and high water content. The available data compiled from
references are also used to verify the validity of the proposed relationship.

Key words: TDR; high water content; high salinity; dielectric constant

3] = ()4 W %5 Topp 2419 (1980) 52 554 TDR H AN T
AR K TR — AN A e W RIEEOKE, 5 S KRN T AL, %
e B B AR S K 2 T, (e BOREARBIR LR . B Tl
KRNI HE VR o] BE A A BURE R, ke ADASHI. B AR IUBYE . (2, M TDR
S, W ARBIE S AR, T WDE LEEUKE, HTWT 2 AMEEAIH: O

II

RER: BURWIEWEITA D, BUAHREE, bkl TALBUKIOA BPE 5SS ) 3 5 BRI A AR
TR T A I I A K S st TDR US4 -39 e 3 $50%5 T S -3 A i i 2
BEZE R AR R R, WL T — &P a kxR EMW%F,@mﬁm@%fMEEW%?@mWL

i
MikE A, TDR (Time domain reflectometry, 3 %
A mig bz —, 20 4l 70 FEAUK TDR s &

BIE A5 K R g s e —
TDR & —Fh im0 b kR AR, 38 3330 5 v R e EEWE: MK ARRAIEEIH (50878050, 50908049); [F% i
TEMA A TP PR AR IS, SRR A AT ORI (80 (ZomAATizss

Wi HHEA: 2009 - 06 - 22

@

I H B IR AR KR Z I 196 R 3. Topp 4%
%B%TL%?EEEEEQXT LR e L, e X


mailto:paradise456917@163.com

12 4

WEM, 2% mEEh0HIE R TDR WRRE & /KR I EMST 1917

TDR AR/ L5 B WA HH 5, #7 T R
HUR R AR S KR 2 M g 2R BE
FURIR NHEAT, Herkelrath 2 (1991) & H11% 5% ZAA
3T HAT R LG AR & A v e i Rk
Lok 13, SiAh, ARG, 20 Al 70 AR
BEARIRZHT TDR MR /K Z T 5 R,
LA T A Sl K B W D B o) b R s b AT
(1, T HFRR KR w CEA KRR S L ORI &
L, PL%ER) A FAGT 60%, FLER/K S b8 K
#E T 1%,

bR TR, 2B R R A B R I e
PR K RN e R S (), A A IR 1 /K
AT BN 3% AT, 7 /KR — KT 100%,
L33 15 21| 300%~500%, Wifa] i H TDR AN B 7%
AR IREE N S B KR BRI AT A B SR
N G RE A AR AR N R T S B D)
TR 1) . AR SO R TDR RS, #F 7T FLER/K
&b 1.5%~4.5%I TDR MR m & /K %R it &K
# 120~320%) M/ MR Ek 5 TR ARIEKEq 2
XK ZR, TRt Topp ML IE RN & sh A s &
ACRIGERYE, JHE IR TR 35T T R
R TDR MR 52

1 TDRMXEAESKRRERERL
T RS KRN TDR IHE & 4L (Mini
TRASE) EZ AL, — AT 5 W
R SEMA,  — HF 51 345 SAEN i AR 4T
Bk IR ARERIA LS. OHREROR 4%, B
T HA AR PR T ) (120 ps) 97 i
LGS s @7nias, FITEBCR o # J7 TE ra g i
1 S B 1] o MINITRASE JIT RSk = AN AT I S
(2 & S S| hrete b Y A GEZ @ vy SR a ol
FI I [ Al FE 255 N S A o TDR AR 4R 55
KA R ] 1 R,
ToRfEE | HSKEE  WSE

BatEk
SR L |
1 2
| T(ps) |
o A !
%
7
N B
i ]

1 TDR i[5 38
Fig. 1 Principle of TDR
i TDR W75 280 (1 2 RO A AT B (o

AR PRI T T HBR AR B R
Bk (D #rEt.
V=Cl(km)**=L/T , 1)
A C Ay HRE A B2 P AR R, S 300
kmvs; K AR HUEEG oA R IR R AL
TIERENE RECH L L ok BRI AR A TP AR R B
T RS AE A R LRI ). el AR R 1
A LR B RIE A
k=(CT/2L)® . )

X (2 1 C, LK, I T A BLEd ek, M
T A AV A 2 s 0 L AR A A K o A el [
M CRORD S WA (FLBRAO FHT (LB =H
Ip, TR S, AR 2~4 70,
A U ECA 1, 17K 0 A v $O H 7E 80 A2 AT
23R R A LR Bz i /N T KA s B, X
F 23 SR - JURE AR AR 5 LS A R B AR Ak AT 2 AN
T, DI A R Bk T AR K Sk R,
Uk, HEET AR SRS KR MR, ]
AR 2 73 B PR A H i BRI AR 1 75 K

Topp 2:(1980) ) A~ [l - HEREA TR, 2y -4k
B S RS AR K 20N

k=303+9.3 +146q%- 76.79° , (3
A g A ERIIERBE KR (AR ARLS £k
BERZ L), BL%RoR. MRE KRS & KT
WHK RN
g=rw/(l+w) , 4
X 1 k.

K TDR S 2| A3, @il
(3) BPAriHE AR AR KRS, BRiGm (4 [T
DAA HH FITAC A KR W . Topp 251 (1980) 47 1
RIGRE GEHEY 10~36°C) A&/ s i £ k 52
WEFT, AL EE XS T 58/ Ho S BH s s, [+
i} Zagoskii 2% (1982) 4R i 7 5°C LA_L, A3k
ARBE L (7R KT A5 1% . Jacobsen 2518 (1993)#ki+} T
TR ROR S AU AR FO0 A A K
SRS KEQ KR, JRE T A& IX L
1k -q 256 R/ A, M RR S RFIAT UL S =5
S U R AR AR, H SR Re e 2% 18 T4
JEE 1) 5% ALK 3 v 2 K R AR S JiE . Chen 25178
(2007, 2009), Jonse 45 (2004) 9%/ TDR {555 %%
SR EACRMRM R, SRR A, R ITREL
T3 DL R AT Y RO R B A V2R R i B K SR (it
R o

TDR R E AR, H A 8L w R, —Fh
NEEGK (K2 @), HAh—Fohihaisk (K2
(D))o 373 R 3k 5 T TR S DX 31 v 1) (38 4 T



1918 Fe)

+ TR ¥R

2010 4F

% JEIREM AR, MK EmEh I Ei st
&ﬁ%mgzm)%Tmﬁﬁ?%

rEar

WS
WS 4ﬁ
A
() FEIDREK (b) #ATDRER

[ 2 TDR MK E BR%
Fig. 2 Probesfor TDR

2 REAER

SE ARSI H Y, RREA T 7 ARR
TOR #SkHEAFHFT, JEeh 1A bR TE 3 L5085 56
IR, JUAY 6 A T Y — F Sk et s P 3k

WK 1R, S R O RSk, RIYE S Rk
b i L EE B S e AR B R
PERA O, JHEE LT % B A .
F 1 REME
Table 1 Types of probes
N k] il LB BT
Tk 1 T S S RAL i
Tk 2 PR S S RALI i
7k 3 T ASS RAL i
%k 4 T ASS RAL i
7k 5 T ASS %%A% i
7k 6 T ASS RAL i
wk 7 [ 4h R0k W%W% PR
TR LA AR A W] T TR IR A e, A B

FARINEE 2 o, R IR A 100 g #ER R
WA I & S5 A7 HILJTTE A E AR IR AR A A v
S8, BRI Rk &) K H B JR 3C 2 w1 MAF5000
WOGRLEE 53 A AN E -
F 2 AIVARERRIMIESE
Table 2 Physical properties of kemen dredged clay
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Table 3 lon Composition of the seawater
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Fig. 3 Relationship between did ectric constant and water content
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