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2) Rock Slope Collapse 
As an example, the DIS results for Cebu-Balamban Transcentral Highway (27 km  970m- 28 
km 28m) for Rock Slope Collapse are shown in Figure 5.23 to 5.28. 

Considering field conditions, the countermeasure alternatives were planned as summarized in 
Table 5.11. 

Based on the outputs from Sheets 1 to 4, an indicative feasibility assessment was undertaken, 
as shown in Figure 5.28. 

Table 5.11 Example of Countermeasure Alternative Planning for Rock Slope 
Collapse

Alternative Effectiveness Risk Reduction Ratio 

Alternative-I

High Effectiveness: Permanent countermeasures to prevent 
disasters

- Shotcrete 
- Pre-splitting/Cutting 

0.9 

Alternative-II

Moderate Effectiveness: Mitigating the disasters to some 
extent

- Rock net 

0.7 

Alternative-III
Low Effectiveness: Limited treatment 

-Cleaning of existing debris on road and drainage 
0.3 

Figure 5.23 General View of Example DIS Slope for Rock Slope Collapse 
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Figure 5.24 Example of Inventory Sheet 3: Sketches for Rock Slope Collapse 
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Figure 5.25 Example of Inventory Sheet 4-1: Planning of Countermeasure Alternative I  
for Rock Slope Collapse 
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Figure 5.26 Example of Inventory Sheet 4-2: Planning of Countermeasure Alternative II  
for Rock Slope Collapse 
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Figure 5.27 Example of Inventory Sheet 4-3: Planning of Countermeasure Alternative III  
for Rock Slope Collapse 
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Figure 5.28 Example of Inventory Sheet 5: Indicative Feasibility Assessment 
for Rock Slope Collapse 
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3) Road Slip 
As an example, the DIS results for Cebu-Balamban Transcentral Highway (28 km 
843m-943m) for Road Slip are shown in Figure 5.29 to 5.34. 

Road Slips are the most dominant disaster type in selected slopes for DIS in this pilot DIS. 

As shown in the General View (Figure 5.29) and Sheet 3: Sketches (Figure 5.30), rain water 
flows from the road to the valley side slope and cause Road Slips.  Considering these 
conditions, the countermeasure alternatives were planned as summarized in Table 5.12. 

Based on the outputs from Sheets 1 to 4, an indicative feasibility assessment was undertaken, 
as shown in Figure 5.30. 

Table 5.12 Example of Countermeasure Alternative Planning for Road Slip 
Alternative Effectiveness Risk Reduction Ratio 

Alternative-I 

High Effectiveness: Permanent countermeasures to prevent 
disasters 

- Concrete Retaining Wall 
- Embankment with Geotextile 
- Drainage system with Catch Basin 

0.9 

Alternative-II 

Moderate Effectiveness: Mitigating the disasters to some 
extent 

- Grouted Riprap Retaining Wall 
- Drainage System and Catch Basin 

0.7 

Alternative-III 
Low Effectiveness: Limited treatment 

-Drainage System with Catch Basin 
0.3 

Figure 5.29 General View of Example DIS Slope for Road Slip 
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Figure 5.30 Example of Inventory Sheet 3: Sketches for Road Slip 
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Figure 5.31 Example of Inventory Sheet 3: Planning of Countermeasure Alternative I  
for Road Slip 
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Figure 5.32 Example of Inventory Sheet 4-2: Planning of Countermeasure Alternative II 
for Road Slip 
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Figure 5.33 Example of Inventory Sheet 4-3: Planning of Countermeasure Alternative III 
for Road Slip 
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Figure 5.34 Example of Inventory Sheet 5: Indicative Feasibility Assessment 
for Road Slip 
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4) Debris Flow 
As an example, the DIS results for Daang Maharlika (LZ) (211 km 197m-201m) for Debris 
Flow are shown in Figure 5.35 to 5.40. 

The countermeasure alternatives were planned as summarized in Table 5.13. 

Based on the outputs from Sheets 1 to 4, an indicative feasibility assessment was undertaken, 
as shown in Figure 5.40. 

Table 5.13 Example of Countermeasure Alternative Planning for Debris Flow 
Alternative Effectiveness Risk Reduction Ratio 

Alternative-I 

High Effectiveness: Permanent countermeasures to prevent 
disasters 

- Concrete check dam 

0.95 

Alternative-II 

Moderate Effectiveness: Mitigating the disasters to some 
extent 

- Gabion check dam 

0.65 

Alternative-III 
Low Effectiveness: Limited treatment 

- Slope cutting 
0.1 

Figure 5.35 General View of Example DIS Slope for Debris Flow 
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Figure 5.36 Example of Inventory Sheet 3: Sketches for Debris Flow 
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Figure 5.37 Example of Inventory Sheet 4-1: Planning of Countermeasure Alternative I  
for Debris Flow 



The Study on Risk Management for Sediment-Related Disaster on  Final Report  Volume II 
Selected National Highways in the Republic of the Philippines Main Report 

NIPPON KOEI CO., LTD. 5 - 45 June 2007 

OYO INTERNATIONAL CORPORATION 

Figure 5.38 Example of Inventory Sheet 4-2: Planning of Countermeasure Alternative II 
for Debris Flow 
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Figure 5.39 Example of Inventory Sheet 4-3: Planning of Countermeasure Alternative III 
for Debris Flow 
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Figure 5.40 Example of Inventory Sheet 5: Indicative Feasibility Assessment 
for Debris Flow 
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5) River Erosion 
As an example, the DIS results of Kennon Rd (215 km 132 m- 327 m) for River Erosion are 
shown in Figure 5.41 to 5.45. 

The countermeasure alternatives were planned as summarized in Table 5.14. 

Based on the outputs from Sheets 1 to 4, the indicative feasibility assessment was undertaken, 
as shown in Figure 5.45. 

Table 5.14 Example of Countermeasure Alternative Planning for River Erosion 
Alternative Effectiveness Risk Reduction Ratio 

Alternative-I 

High Effectiveness: Permanent countermeasures to prevent 
disasters 

-Grouted riprap and crib wall 

0.9 

Alternative-II 

Moderate Effectiveness: Mitigating the disasters to some 
extent 

- Grouted riprap 

0.6 

Alternative-III 
Low Effectiveness: Limited treatment 

-Embankment on riverside 
0.01 

Figure 5.41 General View of Example DIS Slope for River Erosion 
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Figure 5.42 Example of Inventory Sheet 3: Sketches for River Erosion 
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Figure 5.43 Example of Inventory Sheet 4-1: Planning of Countermeasure Alternative I  
for River Erosion 
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Figure 5.44 Example of Inventory Sheet 4-2: Planning of Countermeasure Alternative II 
for River Erosion 
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Figure 5.45 Example of Inventory Sheet 5: Indicative Feasibility Assessment 
for River Erosion 
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6) Costal Erosion 
As an example, the DIS results of Toledo-Barili-Santander Rd (171 km 960 m- 172 km 66 m) 
for Costal Erosion are shown in Figure 5.46 to 5.51. 

The countermeasure alternatives were planned as summarized in Table 5.15. 

Based on the outputs from Sheets 1 to 4, a indicative feasibility assessment was undertaken, as 
shown in Figure 5.51. 

Table 5.15 Example of Countermeasure Alternative Planning for Costal Erosion 
Alternative Effectiveness Risk Reduction Ratio 

Alternative-I 

High Effectiveness: Permanent countermeasures to prevent 
disasters 

- Reinforced retaining wall 

0.9 

Alternative-II 

Moderate Effectiveness: Mitigating the disasters to some 
extent 

- Grouted Riprap 
- Rock armor protection 

0.6 

Alternative-III 
Low Effectiveness: Limited treatment 

-Grouted riprap (repair damaged portion) 
0.2 

Figure 5.46 General View of Example DIS Slope for Costal Erosion 
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Figure 5.47 Example of Inventory Sheet 3: Sketches for Costal Erosion 
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Figure 5.48 Example of Inventory Sheet 3: Planning of Countermeasure Alternative I  
for Costal Erosion 
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