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Fig.1 Spherical coordinate system and spatial Cartesian

coordinate system transition diagram
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Fig.2 Schematic coordinates transformation between

different spatial Cartesian coordinate system
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Fig.3 Space coordinates of control

points established schematic

JIt 3 3 %o IO ) U T 4 [ A R 2R DL R BB Sk
I, ERUBE T N O X B 3 T X Bl
] B HLR Y BhiE ], Z B 3 B XOZ T 2K
2 B4 T A bR AR BUIE S ] AR R AN A 4 .

Bk

Bt}
B4 HETEALEREIREE

Fig.4 Space coordinates of orbital established schematic
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Tab.1 Rocket sled rail control point elevation accuracy

e L H S W2

Z/mm Z/mm AZ/mm
CPII001 ,CPIIT002 -51.23 -51.11 0.12

CPIT002 ,CPIT003 -57.40 -57.46 -0.06
CPII003 ,CPII004 —-63.88 -63.83 0.05
CPII004 .CP 005 -60.84 -60.85 -0.01
CPII005 ,CPII006 -63.38 -63.31 0.07
RMSE — — 0.07
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Tab.2 Rocket sled track fine-tune data

il i KBl X B2 X B3
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y/mm  z/mm y/mm  z/mm y/mm  z/mm

P1 -0.09 -1.04 0.51 -2.54 0.90 -1.66

P2  -0.03 -2.50 1.14 -2.70 0.45 -1.20
P3  -0.10 -0.97 0.91 -1.83 0.22 -1.95
P4 0.22 -0.55 0.75 -1.48 0.54 -2.09
P5 1.20  0.50 1.48 -1.95 0.55 -2.40
P6 0.26 -0.63 0.51 -1.70 0.47 -2.55
pP7 0.11 -1.15 1.07 -1.15 0.58 -1.51
P8 0.41 -0.45 0.77 -1.09 0.69 -2.11
P9 0.01 -1.08 0.51 -0.67 0.83 -2.72
P10 0.50 -1.21 0.11 -1.02 0.85 -3.05
P11 1.20 -1.01 0.59 -0.86 0.76 -2.54
P12 0.45 -0.66 0.57 -2.26 0.37 -1.81
P13 0.28 -0.86 0.63 -2.98 0.36 -2.47
P14 0.18 -0.93 0.91 -2.12 0.02 -2.21

P15 -0.27 -0.95 0.80 -2.55 0.49 -0.45
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Analysis of Rocket Sled Rail Fine-tuning Measurement Based on Laser Tracker

HE Yue-lei, LI Gui, LI Zai-wei

(College of Urban Railway Transportation, Shanghai University of Engineering and Science, Shanghai 201620, China)

Abstract: To meet the requirements of rocket sled rails precision fine-tuning measurement, a method based on
laser tracker to precision measurement track geometry was proposed. The method based on laser tracker to de-
tect track geometry deviations with the slide control network CPIIl points as measurement reference point, u-
sing conversion principle of spherical coordinates conversion to spatial Cartesian coordinate system and differ-
ent spatial Cartesian coordinate system conversion based on Bursa, proposed to convert the laser tracker system
coordinates into orbit space coordinates method, and the method was applied to a rocket sled test rail fine-tun-
ing measurement. The results show that this method can meet the design requirements of rocket sled test slide
for fine-tuning measurement, and the proposed testing the rocket sled test rail geometry based on laser tracker
detection technology is promising for track geometry fine-tuning measurement of rocket sled test slide rail and
high-speed test railways with an high efficiency and high accuracy static measurement techniques.

Key words: rocket sled slide; fine-tuning measurement; coordinate system transformation; transformation pa-

rameter
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Triaxial Test on Mixture Soil of Waste Tire Granules and Cement

LI Li-hua, MA Qiang, WANG Cui-ying, CHEN Hui, YANG Chao,LIU Yi

(School of Civil Engineering and Architecture, Hubei University of Technology, Wuhan, China 430068 )

Abstract; The black pollution of waste tires around the world has exerted large stress on environment. The
mixtures of clay, cement and waste tire granules have so many advantages, such as light quality, high strength
and toughness, good seismic resistance and impermeability etc. , which can be used for coating material of
bank or slope to reduce crack and deformation. There are some triaxial testes on strength properties of mixture
soil and influence of waste tire granules. Test results have shown that the properties of clay mixed with little
cement and some waste tire granules can be improved greatly and shear strength increases obviously. The criti-
cal value of the tire granules is about 20% with the cement content being constant, when the cohesion and the
strength of the mixtures can reach the maximum.

Key words: waste tire; mixture soil; shear strength



