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Application research polyurethane thermal insulation plate in the

south canal of Lin-he, inner mongolia
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of Science & Technology , Baotow, Inner Mongolia 014010, China;

2. Inner Mongolian Autonomous Region Research Institute on Hydraulic Sciences, Hohhot , Inner Mongolia 010020, China)

Abstract: In China’ s seasonal frozen soil region, frostheaving, a tough problem encountered by concrete lining

canal, is widely distributed and does great harm to water conveyance project. To explore its damage mechanism and con-

trol measures is of great importance. Through the site test on polyurethane thermal insulation plate in the south canal of

Lin-he, Inner Mongolia, this paper explores the changing rules and features of the ground temperature, frozen depth,

moisture content and frost heave amount with treatments of boards of different thickness, with the anti-freeze expansion

plan for the concrete lining channel in this region. The results showed that polyurethane thermal insulation plate could ef-

fectively reduce the frost heave damage to rigid lining material of canal, ensure the stability of lining and the safety of

canal, which will be of value for the selection of thickness of insulation materials in the rigid lining canal.

Keywords: polyurethane thermal insulation plate; the south canal of Lin-he, Inner Mongolia; thermal insulation

test; application research
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Table 1  Parameters of soil property inthe field test
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Table 2 The parameters of polyurethane insulation board
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Fig.2  The test layout diagram
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Table 3 Laying thickness of Polyurethane insulation board in the test
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Fig.3  Change of the underground water level
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Fig.5 Moisture content distribution at 8 c¢m thick
polyurethane board at the proving ground

—o—2 cm# 4 i 2 cm polyurethane

—o— 3 emZB 4§ 3 cm polyurethane
—&— 4 cm#¥ %[5 4 cm polyurethane

10 —v— 5 cmZE 4§ 5 cm polyurethane
sl q  —0—6 cmE %[ 6 cm polyurethane
4 —<— 8 cmE4{ [l 8 cm polyurethaney
o 6f : Xt L Bt Non-insulation
) Y
24T L
= :
5 2 \
5
g Of
o
E ol
e
O -4r
]
= o}
=
8t
-10
1

-06 12-06 01-06 02-06 03-06 04-06
[ 151(2014—201 54F ¥ il 1], M-d)
Date( freezing-thawing period of 2014—2015 years)

6 HEFHEARFRETHIRIEL
Fig.6  Change line of ground temperature
at the proving ground

3.3 RS

Kl 6 it 37 4 J7 28 PR i T b il A2 i R4k
MR B 1 AEARSE, HhR BE R AR 2 R R
POAE 2 H R R s L, BEBS 7R XS HEBE 70 em
SR FEE) 0°C AR, e KRR IAE) 71.5 em, 3 A
AT Al 222 MR GE T R 6 B 30 em B
] DAY 8 2 R 3 52 e ¢ Ay U, b 3 I AR Ak
LA S o ZERE A URES I AT L B ORI b A8 1k
S B T S e R P R 151 T N et oS | = T
FLBEE ORI AR RE R 0 38 in , 56 A B Ok B s o AE
BRI, 2 em B 2R T KR A
~1.1C,3 cm BAMRRIR T R AR N 0°C, HAx
JEERE B SRR PRI AR T A AR
3.4 EKKESNH

7 R B R Z VR A A R L, B 8
BRI T RZ IR TR . RN,



55 23] K MRAE SRR DR PN 58 0t Il g 320 SR8 7 v 9 1 T 199

200 ).....--\
E e \

Z 150} \

\

£ 100 \_

i |/ \

i 50t ./ \.

= ) N,

f=}

2014-12-20 2015-01-30 2015-03-10 2015-04-20

H W1(2014—201 54 ¥ fl 191, Y-m-d)
Date( freezing-thawing period of 2014—2015 years)

7 REmxt RARET LT EL
Fig.7 Change of frost heave amount at non-thermal

insulation at the proving ground

WP, TCAR IR R A ) HE B R I AR AU AR I 8, ek
IR 201 em, BEFE PR IRAR R FE (38 0, Bk o ok
BN, YRR R R E] 6 em B, e KRR IK AN
0.2 em, SXFHCEBIMLE,2.3.4.5.6.8 em JEARIRAR
J7 287 HE VR I R IS [R) 3 il 43R T 7.15.20.30.,45 .65

d, RIKEIER A ) 96 % LA b, PRIRACR RAF. £
4 9#T7 5 P UK (R

—o—2 cm ;:L fi§ 2 cm polyurethane
—v— 3 cm#¥ % & 3 cm polyurethane
—>—4 cmiﬁ@?’(ﬁﬁ 4 cm polyurethane
—o0— 5 cmZ¥ % & 5 cm polyurethane
9 —e—6cm¥E AN 6 cm polyurethane
—+— 8 cm 3K Z i 8 cm polyurethane

%K % Frost heave amount/mm
>~
T

S eyl
2014-12-102015-01-102015-02-10 2015-03-10 2015-04-10

1 11(2014—201 5% 5 il 191, Y-m-d)
Date( freezing-thawing period of 2014—2015 years)

B8 HRHAREAFRFRETUIEL

Fig.8 Change of the frost heave amount at therm

at the proving groundal insulation

®4 BARTEHEKERIE

Table 4  Characteristic values of the frost heave amount at each scheme
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