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Rock Fall Rating System for Highway in Mountain Area
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Abstract: In view of the collapse evaluation problem of rock slope along the highway in the mountain area,
the Rock Fall Rating System ( RFRS) was put forward. Based on the quantitative analysis and qualitative
analysis for the six indexes which include topography factor, highway factor, geology factor, climate factor,
rock fall history factor and a weighted multiplier of protective measures, both grading basis and grading
criteria for RFRS were worked out. As a case study, the rock fall geological hazard susceptibility along
Shuifu-Maliuwan expressway in Yunnan Province was evaluated by the RFRS method. At the same time,
contrastive analysis with the method of zoning and evaluation for collapse susceptibility was carried out. The
result shows that (1) the length of grade B for Fuxing section of Shuifu-Maliuwan expressway is up to
4.3 km, it is suggested that professional staff should be arranged to collect and analysis the related data
termly; (2) the RFRS method has many advantages, such as comprehensive factors, convenience operation
scientific grading and practical application.
Key words: road engineering; rock fall geological hazard; expressway; risk rating; geological factor;
rock sloap
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Tab.2 Criterion in Rock Fall Rating System (RFRS) for highway
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Tab.3 Scoring statistics of average traffic risk

AVR/% AVR/% AVR/% AVR/% AVR/% AVR/% AVR/% AVR 1543

9 1 32 4 55 11 78 31
10 2 33 4 56 12 79 32
11 2 34 4 57 12 80 34
12 2 35 5 58 13 81 35
13 2 36 5 59 13 82 37
14 2 37 5 60 14 83 38
15 2 38 5 61 15 84 40
16 2 39 6 62 15 85 42
17 2 40 6 63 16 86 44
18 2 41 6 64 17 87 46
19 2 42 6 65 17 88 48
20 2 43 7 66 18 89 50
21 3 44 7 67 19 90 52
22 3 45 7 68 20 91 55
23 3 46 8 69 21 92 57
24 3 47 8 70 22 93 60
25 3 48 8 71 23 94 62
26 3 49 9 72 24 95 65
27 3 50 9 73 25 96 68
28 3 51 9 74 26 97 71
29 4 52 10 75 27 98 74
30 4 53 10 76 28 99 78
31 4 54 11 71 29 100 81

DSD ﬁ%ﬁ _ 3]20—)72.5(')17 %

R4 WRXARKRES R EE K M BE B X MR
Tab.4 Corresponding table between speed limit and braking
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reaction distance for mountain road
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Fig.2 Reaction distance after the driver finding the

rock on road
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Tab.5 Scoring table of the ratio of visual range to

reaction distance

ospyq, DS DSD/ DSD DSD/ DS DSD/  DSD
"y % "By % By % 7=v3s

40 81 59 29 78 10 97 4
41 77 60 27 79 10 98 3
42 73 61 26 80 9 99 3
43 69 62 24 81 9 100 3
44 65 63 23 82 8 101 3
45 62 64 22 83 8 102 3
46 58 65 21 84 7 103 3
47 55 66 19 85 7 104 2
48 52 67 18 86 6 105 2
49 49 68 17 87 6 106 2
50 47 69 16 88 6 107 2
51 44 70 16 89 5 108 2
52 42 71 15 90 5 109 2
53 40 72 14 91 5 110 2
54 38 73 13 92 5 111 2
55 36 74 13 93 4 112 2
56 34 75 12 94 4 113 1
57 32 76 11 95 4

58 30 77 11 96 4
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Fig. 3 Vertical slope with adequate

ditch width
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Fig. 4 Steep slope with inadequate ditch width
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Tab. 6 Scoring table of ditch function

ey i MR WO 1:1 1:0.5 1:0.25 BT
mo YRR VIR BE/m
3 >4.9 >4.3 >3.0 >3.7
9 3.7~4.9 3.7~4.3 2.4~3.0 3.0~3.7
<10
27 2.7~3.4 2.7~3.4 1.5~2.1 2.4~2.7
81 <2.7 <2.7 <l.5 <2.4
3 >7.9 >6.1 >3.7 >4.3
9 5.8~7.6 4.6~6.1 2.7~3.7 3.7~4.0
10 ~15
27 4.3~.5 3.4~4.3 1.8~2.4 3.0-~3.4
81 <4.3 <3.4 <1.8 <3.0
3 >8.5 >7.6 >8.5 >4.9
9 6.1~8.2 5.5~7.6 5.8~8.2 4.0~4.6
15 ~20
27 4.9~5.8 4.3~5.2 4.0~5.5 3.4~3.7
81 <4.9 <4.3 <4.0 <3.4
3 >11.6 >8.2 >11.0 >5.5
9 8.5~11.6 5.8~7.9 7.6~11.0 4.6~5.2
>20
27 5.8~8.2 4.3~5.5 5.5~7.3 3.7~4.3
81 <5.8 <4.3 <5.5 <3.7
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Tab.7 Grading of rock mass structures
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Tab. 8 Risk grading of highway rock slope collapse by
RFRS method
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Fig. 5 Rock fall blocked Shuifu-Maliuwan expressway
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Fig. 6 Rock fall destroyed Shuifu-Maliuwan expressway
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