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Highway construction progress monitoring method combining

oblique photography and BIM technology
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Abstract: To effectively monitor the construction progress of highway projects, a method of monitoring the
construction progress of highway projects by combining oblique photography and BIM technology was proposed.
Firstly, a 3D real scene model was constructed by quickly collecting the information data of the construction site
based on the oblique photography technique. Then the project schedule BIM model was obtained by constructing a
BIM model based on the BIM technology and carrying out the construction simulation with the construction
schedule. Secondly, a construction progress analysis plug-in was developed on the platform and the matching,
segmentation and calculation of the 3D real scene model and BIM model were realized through Boolean algorithm to
obtain the construction progress sheet, which was compared with the project schedule BIM model to intuitively
understand the construction schedule deviation. The slope earthwork volume was calculated and the accuracy of the
calculation results was analyzed to provide an important basis for controlling the slope excavation progress. The
proposed method was experimented by taking the Pingnan expressway project in Guangxi as an example. The results

show that this method can be used to monitor the highway construction progress regularly and provide a new method
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for the construction progress monitoring. The overall matching accuracy of the construction progress analysis plug-in
is 97.27%. By correcting the non-ground points, the accuracy of earthwork calculation is improved to a certain
extent and the difference ratio between the earthwork calculation result and the construction record result is 2. 05%.
Key words: construction monitoring; expressway; building information model (BIM); oblique photography; con-

struction simulation
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Fig. 1 Technical roadmap for construction progress monitoring
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Fig. 3 Overview of experimental application combining oblique photography and BIM technology
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Table 1 Construction progress of left main girder of Jiuwei Bridge

ER T &E+ AR/ m? 560 LA/ m? /% ER T EELIRB/ m? SEIR TR/ m® i
1 152.360 150.830 99 10 152.852 131.451 86
2 150.440 148.930 98 11 152.053 129.223 85
3 154.330 152.880 99 12 151.662 130.079 86
4 154.240 152.719 98 13 151.245 128.559 85
5 154.440 153.119 98 14 151.142 128.549 85
6 153.138 152.119 99 15 151.452 12.196 8
7 153.532 142.391 96 16 152.433 0 0
8 153.222 142.496 96 17 152.402 0 0
9 152.966 149.942 89 18 151.952 0 0
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Fig. 4 Construction progress of guardrail

of Jiuwei Bridge
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Table 2 Construction progress matching accuracy
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110/113 31/29 79/78 97.27
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Table 3 Guardrail construction progress

B M REEAB/m BN TR/ mP R/ % e MM RE AR/ mt SERT R/ m /%

1 A - 7.120 7.119 100 10 A4 7.114 6.972 98
2 A @A ) 7.150 7.007 98 1 A7iE-ZE 7.106 6.964 98
3 5 E-A 7.200 7.128 99 2 A -2 ) 7.208 6.920 96
4 A -4 ) 7.117 6.975 98 3 AgE-A M 7.188 7.116 98
5 A7 R A5 ) 1.215 7.143 99 4 AHIE-ZEm 7.146 7.003 98
6 A7 WA 7.188 7.044 98 5 A -2 7.159 7.158 100
7 1 W~ ) 7.154 7.154 100 6 AriE-ZEm 7.258 7.113 98
9 A - 7.144 7.073 99 7 AWR-AM 7.420 7.272 98
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Fig. 7 Terrain generated by point cloud
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