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Investigation of laboratory tests on cooling effect of embankments with perforated
ventilation pipes

LIU Qi'. SUN Bin-xiang', XU Xue-zu'. WANG Shuang-iie>. ZHANG Jin-zhao’
(1. Department of Civil Engineering, Shaoxing College of Arts and Sciences, Shaoxing 312000, China; 2. The First Highway Survey &
Design Institute, Ministry of Communications, Xi’an 710068, China)
Abstract: A technique of laboratory tests for the cooling mechanism in embankments with perforated ventilation pipes was
introduced. Various ventilated-embankment samples with dimensions of 100 cmx60 cmx100 cm under cyclically fluctuating
upper-surface temperature were studied experimentally. It was shown that the ventilated embankment with perforated
ventilation pipe could enhance the cooling effectiveness of the embankment base. The cooling of perforated ventilation pipe
embankment was effective only under negative temperature. Temperature change amplitudes and distribution ranges of negative
temperature in the vicinity of air inlet of ventilation pipe were larger than those in the vicinity of air outlet of ventilation pipe.

This was a direct consequence of unsymmetrical temperature distribution along a wind direction parallel to the ventilation

pipes.
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Fig. 1 Experimental device

1.2 REWFHRAKIIE

1SR T 2 SIRA A BEE A ], B
k> A A RS AR A X ASE (O B . ABeR, 1 %
WRICHT AR HIAE 0°C Zida, R 2 SR AR Pt
AMEHRIAEE, 100 2 S ARBHT TR ARG I AR
i, W — SR IUHE, B A RIA B
A, R IEZAR L, iR Re N T8
e, HTFSEHL A, B -25°C~25°C, 3
Filh 24 b, REAEIECH 6, SEKTTURET 2 SHIR

GEELE i 24 he AFEAR A BEERAT 10% A4 5 /KR
FRARHD A, WFF AR S T v B AN W6 0 b AT AR08,
R T e R, R Ry A RE A LRI AT AL AN
B AALEREE EIFA LA 1 emy FLEEY 0.5 cm
MBS, HREEK 1me N EAE 8 om, XS HER
P75 4y R B FERI T 33 em. 53 cm. 73 cm3 F,
e Gl - D FLIR A N 5 S 2, 3 RE I R A
) EE A — 24N 22 M

o3 L3 1.3
L | A6 :
P 1A55% 3
e 1AS4x 3
2
X )
g X TASZX gy b
gl [4 IAS ]
TT=% A X
5l x 1 A48
x 1A47 3
3 45 45 3

iz em
B2 AP ERENLIE. FEHE
Fig. 2 Distribution of thermistor sensors in the test box
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Fig. 3 Influence of ventilated pipe on temperature distribution in

embankment
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Fig. 4 Influence of ventilation on temperature distribution in
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Fig. 5 Influence of perforated ventilation pipe on the cooling effect

of ventilated embankments
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Fig. 6 Influence of ventilated pipe on temperature field of

embankments
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Fig. 7 Influence of ventilated direction on temperature distribution

of ventilated embankments
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