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Feasibility study on actively heated FBG methods for dry density measurement
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Abstract: An in-situ method based on the actively heated fiber Bragg grating for monitoring dry density is proposed
(abbreviated to H-FBG) to make a progress in the existing technique. The relationship between the temperature characteristic
value (Tt) and the dry density (pa) is established through the thermal conductivity for the in-situ monitoring of the dry density. A
series of indoor tests are carried to verify the feasibility of the method, the effects of moisture content and types of soils are
discussed, and the heating parameters are determined. The results show that Ti decreases with the increasing pd, and it is
described well using the exponential function. 15 W/m and 5 min can be the best heating parameters applied for the
measurement. The temperature of the soils with a higher water content decreases slowly owing to the effects of micro-structure
of soils. The results may provide the theoretical and technical foundation for the further application of the proposed method.
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Fig. 1 Setup of experimental equipment in laboratory
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Table 1 Basic physical parameters of test soils
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Fig. 3 Grain-size distribution curves of test soils

2.2 WHEFE

W e SR b ) 1) s i ] W = R ES
8%, 16%M B LRI E7KF)y 8%Mab Hikke, Jf
HIERE AR B SRR wlls T# X
B LA E N 09~1.5 glem®, WP LiFERE N
1.2~1.5 glem®, ZBWHBEEEN 0.1 g/em®, 8 I 35 1) L
LI B SR C B A [R5 B AR iR

SR A 58 B o A R R TR 4 ) LA LR
A A-01 B4 FBG A, T AER S AR & )



% 2 3

X, AR BT RN FBG IR 2 R A 7 2 5 393

LU KER, 4 RI7E 35, 30, 25, 20, 15, 10, 5W/m
FITHE R INH 20 min, JNEEE 5 028 T 25 L4k 4 T
— 2035 .

3 WIEERSHT
3.1 BEBIESTFEENXER

H FBG ic.3% 3 13 K E e, nl A3 BN R 2%
L RER IR R £L o 7E 35 W/m ZHZE R Bk 20 min,
L 8% Er K LR G AR (B 4) A, wTLL
FBEITHESFED N 3 A, BT (0~208) i
FEHAR IR, S R S L R 22 R A s 5 TR B
(20~250 s) FHEHEFZW T EIHBETIRE, #EN
ERAL I R, I BE (250~1200s) #AdE
3k BRI ) sh A T4, BREEB TR

[ /=005 1=250s
01 1
: : ____=====::=:
40 'i - _==:::======== -----
g 30+ __..::::::-.::::===’:":::==
= i eI
20|
.9
g
10} )
3
4
1 P N N N N '5
0 200 400 600 800 1000 1200

ils

E 4 8%akEETINHIRERZIZ

Fig. 4 Curves of temperature rise of loess samples
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Fig. 5 Tt- pa curves of loess with different water contents
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Table 3 Fitting parameters of Ti - pa under different heating

powers
T, v emre
/(W-m') /(g em ) 1%
5 1.48 0.69 0.933 0.021 3.1

10 1.73 0.66 0.956 0.027 2.2
15 1.90 0.67 0.975 0.028 1.7
20 2.09 0.71 0.928 0.050 3.1
25 2.19 0.70 0.976 0.026 2.2
30 2.28 0.70 0.985 0.032 1.9
35 2.31 0.67 0.989 0.039 1.4
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