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Spectrum Experimental Research on Double-PulseLaser Induced Soil Plasma
Guo Rui'  Song Haiyan’
(1. College of Arts and Sciences Shanxi Agricultural University Taigu Shanxi 030801 China;
2. College of Engincering Shanxi Agricultural University Taigu Shanxi 030801 China)

Abstract: The Nd-YAG pulse lasers with wavelength of 532 nm and 1 064 nm are used as excitation source
and with the echelle spectrometer and intensity charge-coupled device ( ICCD) as the spectral acquisition and
detection devices an analysis is made of the influence laser pulse interval and integral time delay on Pb element
laser induced breakdown plasma emission spectrum in soil. The experimental results show that the plasma spec—
tral line intensity excited by double—-pulse laser has an overall lift compared with single pulse the spectral line
intensity has a peak in 0 ~ —20pus pulse interval range when the pulse interval is —15us Pb element plasma
spectral enhancement effect is best; the plasma emission spectral line intensity of different pulse interval shows a
attenuation trend with the increase of the integral time delay the bigger the pulse interval the greater the atten—
uation rate. Based on the index curve fitting of Pb element plasma spectral line intensity and integral delay the
doublepulse LIBS plasma spectrum attenuation time of —5 s pulse interval is is obtained and is about 1.5 times

to —15ps pulse interval.
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Experiment Study on Influence of Manufactured Sand with

High Limestone Powder Content on Tunnel Lining Concrete Performance
Xia Jitao' = Wang Haiyan  Zhan Qifang” Mi Rongsan’
(1. China Railway 21st Bureau Group Co. Ltd Lanzhou 730015 China;
2. Shijiazhuang Vocational College of Railway Technology Shijiazhuang 050041 China)

Abstract: With the development of national infrastructure the use of concrete has been increasing sharply
which leads to excessive exploitation of natural sand. It would result in serious damage of the environment. Re—
garding sustainable development of the concrete industry there is an inevitable trend of using the artificial sand
correctly to replace river sand. In view of the erosive environment of tunnel lining concrete in Yunnan Province
and the study of making C40 concrete under the same conditions of the gelled material dosage water-blinder ra—
tio and sand ratio the concrete is mixed with 0% +15% 25% 35% +45% and 55% of manufactured sand in
place of natural river sand respectively to investigate variation rules of working performance and mechanical
function of tunnel lining concrete with diverse substitute rate. The result shows that the best substitute rate of
manufactured sand is about 35%  with which the working performance and mechanical function of the concrete
works well.
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