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Manufacture of new transparent clay and its physical and mechanical properties
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Abstract: The visual model test based on synthetic transparent soil materials and PIV technology is one of the most important
geotechnical engineering measurement technologies. However, there are still relatively few transparent materials which can be
used for simulating the natural clay. A new transparent material which can simulate the natural clay is developed. It is
manufactured by using Carbopol® Ultrez 10, NaOH powder and distilled water, and nano materials are served as the tracer
particles for spackle pattern. The manufacture processes are introduced. Based on the modulation transfer function (MTF)
method, the transparency of this material is analyzed, and also compared with that of the previous transparent materials. Based
on the laboratory vane tests, consolidation tests, falling head tests and thermal conductivity tests, the geotechnical properties of
this synthetic transparent clay are measured. It is shown that the transparent clay presents a good optical transparency within
30~40 cm, which is 2~3 times that of the previous materials. This material is quite consistent with the low or middle-sensitive
natural clay, and its strength increases with time obviously. It has similar shear strength and consolidation properties to the
natural mud (especially marine mud). Its permeability ranges from 2X 107~7X 107 cm/s, and its thermal conductivity ranges
from 0.62~0.71 W-M K.
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Table 1 Properties of nano materials
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Fig. 3 Photos of new transparent clay
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Table 2 Test conditions for properties of transparent clay

WEEHS N~F/mm  [E45/h G AP 2%
TCS1  100x100x150 24 +HRET ) VA B
TCS2  100x100x150 72 +HRET ) VA B
TCS3  100x100x150 168 +HRET ) VA B
TCS4  100x100x150 336 +HRET ) VA B
TCS5  100x100x150 504 + iR EI) VA B
TCS6  100x100x150 720 + iR EI) VS A B
TCS7  100x100x150 24 -+FWRE5h. 8140 B4Rz
TCS8  100x100x150 72 W0, B5Y) SR AanE
TCS9  100x100x150 168 7MW iEs0. BIY) SR E
TCS10 100x100x150 336 Mzl B9 FRAIME
TCS11  100x100x150 504 +FWESN. 8] FRATmE
TCS12 100x100x150 720 - FAREES). 8141 FRAIREE
TCC =309, h=20 168  JEZMELRIE  JE4kE:
TCP  r=94.4, =400 168 ZKkLBIBEREK BEX
TCT =25, h=90 168 PFHERE TR

e BRRAEE - AR, B NS

H T2 351 405 T BOL R AR AR 2
NREME, R LR EEREZ —. 1944 47
Terzaghi[]z]%fjﬁ PLREBE S, (Sensitivity) RKfii & E
b R RN, F FZ IR R A R L G5 R 1 5

S =4i/qu > ()
K Guis Gua 73990 9 JECHRAN B LIRS T oM BR BT E 58
JEE.

T8 AR B A7) o B 2 B R i R
Mo RIELS 357 I 2 L W AE P BT R 5l N\ e
F R, WEERE LR RTRE, P L ERE
REE.

(2) R4 25 valae 7 %

375 B R - 10 s 4 ] 25 ZR B — 4R R 450 3R 15
FHRE LR TCC fEHEE 4 168 h JE T [B 451X
Fo WEERANA 30 cm®X 2 eme WU 402 FH T &
AT, FERAEEN 0.01 mm. X568 A A LR 0 S el 3 [ 45
AXERTIES, BiiiboK oy 78 . B33 A L (5 FE A X
BAG, B, W3Sk inEE R 6.25 kPa/dt, 43 A
TRNNE, FEHINERR E W A [E] BEA 8 he 7EAF 217 %K
ERG, e BE I A AR A A4 () R 4 &

(3) BIFERHERE T &

AP IEC )32 B B 8 T R AN R
t, WeR AR K SRER I 2 HsE #2350 1Kk TCP B
4 94.4 mm. &4 400 mm. 7EIRIGHEE P EBR
B, ANEINE S Ak E I, T S R g A



2212 H O+ T OB % M

2018 4F

IKIIEEE, RAEE TS TUE T E B E R R
HOAH [R] 2544 BT 2L 02 B e S K E, gk
HILKL e, BV AL e 5B3ERE L I N KR
(4) AR T %=

FIFH KD2 Pro #ApPE M A LAE IR IR &, JF
BERF LML S 2B, JF S5 RAF LR
PEREAT XL AT o DAY 38 K F 25 B Decagon A ] iff
I FAERPE 2 B4 KD2 Pro, J& T W42 JE #5515,
MRERE N SH-1 #Y5 . KD2 Pro #S4% &2 SH-1 X%
Bl (PREFEAR 1.28 mm. KJE 30 mm. F4EFE]EE 6 mm,
MR E D HEE N 0.001°C, KEEAA 5%) LY E
WK 7 Fros . RS R4 8 HD-5015 B4 B HdE R K
W, PR KERRRS RS, KGR
0.1°C. FEHIVERE R 3°C~90°C, 2k E sey i
7 Ftan. TCT WEFELEE 2505 7] 168 h T ig BH A 11l
I#fE T R A

7 KD2 Pro #ASY K iz 3 B LY E
Fig. 7 KD2 Pro test instrument and temperature control equipment
3.2 WWHERSHH
(1) BIY)5 FE R
AR SCT I C R 3% B R 5 RAR R £ AR K T Y
SRR LE S5 R A 8 . IR 8 I AP AL
F147 375 W 8t AN SR A 0 B 93 P52 I AR ) P 18 0 464 0 »
55 Morettol i ) R SR - 5 B2 SRR ARALL . S I
S RN TR G R, JRAE 7 d A ATARIRSEE: 7 d
TasE LN 043 kPa, S7EWIRIS Harbod Ve
(Schlue %) FHTBTEREAE (0.25~0.43 kPa) L.

(=]

2.0 4
OB LR E (R )
— YRR
£ 15h 13
5 BRI 2
= o EYIE L) | X
R 100 oBWE LY 2 B
= =
® =
= 0S5+ -1
* [T
6 2(I)() L 1 1 1

0
400 600 800 1800 2000
[ /h

8 InBIIREE SRTE) X Rl

Fig. 8 Relationship between shear strength and time
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