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Abstract

To solve the application difficulties of traditional large-scale drilling equipment in the investigation
of disaster-pregnant conditions of slopes in complex mountainous areas, this paper takes Lingling
District of Yongzhou City as the research area, and adopts the self-developed ZY-15, ZY-20 and ZY-
25 portable drilling rigs to carry out drilling operations with 19 boreholes covering typical slope
units and a total drilling footage of 139 m. Combined with borehole sampling and mountain engi-
neering, five types of disaster-pregnant slope structures are identified, and the distribution charac-
teristics of collapse- and landslide-prone strata and four disaster formation modes of geological
hazards in the area are revealed. The results show that the ZY series portable drilling rigs have the
advantages of lightweight, high adaptability, high drilling efficiency and green exploration, and can
effectively overcome the operation restrictions of complex terrains. This study provides a new
method for the rapid investigation of geological hazards and is of great practical significance for
promoting refined geological disaster prevention and control.
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Table 1. Main technical parameters of ZY series portable drilling rigs

®1.2Y RIEEAENEZERASH

L BeEEE AL BUE  BUES WUERR BORHE BORH B AL

B om0 BT LR AR T e PR
ZY-15 (];3—;)) 1900 23 65 1.6 5.5 75 15 P26~063  80.5 /Ej:j; //l\
7ZY-20 (];3—;)) 1900 1.8 52 1.3 4.5 38 20 P18~D26  65.0 §$§§E
7Y-25 (?—5%?) 1900 1.55 45 1.1 4.0 25 25 ®16~018  79.0 %%;E{%%%

Figure 1. Structural composition of ZY portable drilling rig
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Figure 2. Location map of portable drilling boreholes in ZY Lingling district
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Table 2. Main strata revealed by typical boreholes
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Table 3. Types and characteristics of disaster-pregnant slope structures
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Figure 3. Distribution map of collapse- and landslide-prone strata
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Table 4. Distribution of main collapse- and landslide-prone strata
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Figure 4. Medium-risk slope of Tianma Mountains formation in southern Fujiagiao town
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Table 5. Formation mechanism and genetic models of geological hazards in Lingling district
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