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Results of Geological Investigation for the bridges 

 

1) Tenaru 1 and 2 bridge sites 

 Surrounding of both bridges, Cacao plantations and tropical woods which come close to road sides are 

surrounding of both bridges. Tenaru 1 bridge is located above Tenaru river and Tenaru 2 bridge is located 

above Tenaru Creek. Between the two bridges. There is a flat surface of about 800m.  

To carry out geological investigation at the bridge location, two boring holes (BH-4, 5) were drilled at 

Teneru 1, on the other hand one hole (BH-6) is drilled at Tenaru 2. 

 In the geological investigation results, layers of silty clay can be detected at Tenaru 2 bridge location 

only, also, sand, sand with gravels and sand or silt layers can be seen in the drilling hole logs. These 

layers are distributed from the ground surface till a thick sandy silt layer. 

 

Table-1  Relation between Drilling Location and Bridge 
No. Drilling 

depth (m) 
Elevation 

(m) 
Underground 

water depth (m)
Drilling Location 

BH- 4 39.0 1.71 1.4 Tenaru 1, Right Abutment 
BH- 5 30.0 2.67 2.6 Tenaru 1, Left Abutment 
BH- 6 30.0 3.78 4.3 Tenaru 2, Left Abutment 

 

Summary of drilling holes results are as follows; 

 

Table-2  Distribution of soil layers by drilling 
Layer/ Item Thickness of 

Layer (m) 
Average 
N value 

Distribution Skin Friction 
of Pile(t/m2)*

Remarks 

Silty clay with gravel 3.5 5.7 Tenaru 2 0.71 Surface layer 
Sand 2-2.5 5.4 Tenaru 1, 2 1.08 Medium to fine sand 

Sand with silt and 
gravel 

2-3.5 10.8 Tenaru 1, 2 2.16 Sub angular gravel less than 1 
or 2cm in diameter (25%), 

Silt (25%), 
 Coarse sand (50%) 

Sand 
(partly with Silt) 

7-9 15.1 Tenaru 1 
East side, 2 

3.02 Medium and fine sand, 
Dark green 

Silt with fine sand - 11.7 Tenaru 2 1.46 Green gray, Fine sand     
(mximum40%） 

注）*：Clay=N/8、Sand=N/5（Specifications for Highway Bridges/ Explanation IV, Substructure） 
 
 Based on the above mentioned drilling result, the supporting layer can not be confirmed clearly, 

therefore applying friction pile for the bridge foundation is necessary. The following table shows 

ultimate supporting strength of driving pile of steel pipe with 80cm diameter using Meyerhof’s 

formula, which is commonly used to check geo-data.  
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Table-3  Ultimate supporting strength by Meyerhof in the case of clay stratum 
(driving pile of steel pipe with 80cm diameter) 

Item Pile L. N Ap 40NAp Ns As NsAs/5 Nc Ac NcAc/2 Ru 
/ unit (m)  (m2) (tf)  (m2) (tf)  (m2) (tf) (tf) 

BH- 4 22 26 0.5 520.0 9.6 17.6 33.8 9.6 17.6 84.5 638.3 
 29 13 0.5 260.0 9.6 17.6 33.8 11.0 35.2 193.6 487.4 

5 24 13 0.5 260.0 7.8 12.6 19.7 12.6 45.2 284.8 564.5 
 29 13 0.5 260.0 7.8 12.6 19.7 21.2 57.8 612.7 892.4 

6 22 11 0.5 220.0 11.8 27.6 65.1 7.8 25.1 97.9 383.0 
cf）Steel Pile –The design and Construction- Association of Steel pile, 1994 

 formula： 

Ru=40Na*Ap+(Ns*As)/5+(Nc*Ac)/2  

(Calculation formula of supporting strength with considering clayey layer)
Ru： Ultimate supporting 

 Strength (tf)
Ns： Average N value of sandy layers between 

 the surface and pile toe depth
Ap： Pile toe size  (m2) Nc： Average N value of clayey layers between 

 the surface and pile toe depth
N： N value of the layer  

of pile toe depth
As： Pile skin Size of clayey layers between 

the surface and pile toe depth (m2)
  Ac： Pile skin Size of clayey layers between 

the surface and pile toe depth (m2)
cf）Steel Pile –The design and Construction- Association of Steel pile, 1994 

 

 Accordingly supporting strength of an 80cm diameter steel pipe pile and the associated 

Safety factor can be calculated as follows; 

 

Table-4  Supporting strength with a safety factor 
Item Pile Length Ru Safety factor Coefficient Ra 
/ Unit (m) (tf) n a (tf) (kN) 

BH- 4 22 638.3 4.0 1.0 159.6 1,420.4 
 29 487.4 4.0 1.0 121.9 1,089.9 

5 24 564.5 4.0 1.0 141.1 1,255.8 
  29 892.4 4.0 1.0 223.1 1,985.6 

6 22 383.0 4.0 1.0 95.8 852.6 

  Formula： 

Ra=a* Ru/ n   (Supporting strength formula with safety factor) 

Ra： Supporting strength of driving pile (tf) 
Ru： Ultimate supporting strength of driving pile (tf) 

n： Safety factor  (Friction pile) 
a： Coefficient (without loading test result) 

cf）Steel Pile –The design and Construction- Association of Steel pile, 1994 
 

 Based on the geological investigation results, the supporting layer can not be found, therefore, the 

friction piles for supporting the substructure foundation shall be adopted. 
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Location of Drilling sites 

 

 

 
 

 

 

 

 

Geological cross section 
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2) Ngalimbiu Bridge 

 Ngalimbiu bridge is located at the down-steam of Ngalimbiu river, which is one of the longest rivers in 

Guadalcanal Island. This river is meandering on the flat alluvium plain with vast Coconut plantations and 

dense tropical woods can be seen along river sides. The river width at the planned bridges location is 

about 150m, and the river-bed is covered with gravels and boulders. During investigation period, which 

was in the dry season, the depth of river water was less than 2m around the site.  

 Three drilling holes are dug at upstream side of the existing truss bridge and two of them are on the right 

side and one is on the left. 

 

 Bore-log results show that clayey and sandy layers can be seen alternating for the thickness ranging 

between 1 and 6m up to 11m in some places. N value of clayey layer shows small value of 2 at the depth 

of 4 to 10m at BH-1, and a value of 5 was observed at sandy layers. N value of 50 can be found at the 

depth of 15m and 30m for BH-2 and 3. Respectably, similar N value distribution can be found where N 

value of 2 at 5m depth for silty sand layer, and value of 50 can be observed at 39m for silty sand layer. At 

BH-1, large value of 50 at the depth of 35m can be found for gravel layer. 

 The drilling work has been terminated when N value reaches 50. Bore-logs of each hole are shown on 

the attached sheet and the supporting layers for piles are considered as follows; 

 

Table-5  Relation between Drilling Location and Bridge 
No. Drilling 

depth (m) 
Elevation 

(m) 
Underground 

water depth (m) 
Drilling Location 

BH- 1 37.0 9.96 0.9 River-bed near the right side pier 
BH- 2 39.0 14.76 5.5 Close to the right bank abutment 
BH- 3 30.0 12.30 3.1 the left bank abutment 

 

The depth of supporting layer and distribution of N value by the investigation results are as 

follows; 

 

Table-6  Distribution of soil layers by drilling 
No. Soil, layer Depth 

(m) 
Thickness of Layer 

(m) 
N value Average N 

value 
BH-1 Sand, Gravel 32 – 36 4 31 – 50 42.2 
BH-2 Sandy silt 28 – 31 3 25 – 37 32.7 

 Silty sand 37 – 2 – 42 – 50 44.7 
BH-3 Sandy silt 27 – 4 – 45 – 50 48.8 

注）*：Clay=N/8、Sand=N/5（Specifications for Highway Bridges/ Explanation IV, Substructure） 
 
 The following table shows the ultimate supporting strength of driving pile of steel pipe pile with 

80cm diameter using Meyerhof’s formula, which is commonly used to check geo-data. 
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Table-7  Ultimate supporting strength by Meyerhof in the case of clay stratum 

(driving pile of steel pipe with 80cm diameter) 
Item Pile L. N Ap 40NAp Ns As NsAs/5 Nc Ac NcAc/2 Ru 
/ unit (m)  (m2) (tf)  (m2) (tf)  (m2) (tf) (tf) 

BH- 1 32 31 0.5 620.0 23.7 40.2 192.9 14.1 30.1 212.2 1,026.6
2 29 36 0.5 720.0 16.8 40.2 135.1 10.5 25.1 131.8 986.9 
 37 42 0.5 840.0 16.8 40.2 135.1 16.3 22.6 184.2 1,159.3

3 27 45 0.5 900.0 20.8 35.2 146.4 11.7 30.1 176.1 1,222.5
cf）Steel Pile –The design and Construction- Association of Steel pile, 1994 

 formula： 

Ru=40Na*Ap+(Ns*As)/5+(Nc*Ac)/2  

(Calculation formula of supporting strength with considering clayey layer)
Ru： Ultimate supporting 

 Strength (tf)
Ns： Average N value of sandy layers between 

 the surface and pile toe depth
Ap： Pile toe size  (m2) Nc： Average N value of clayey layers between 

 the surface and pile toe depth
N： N value of the layer  

of pile toe depth
As： Pile skin Size of clayey layers between 

the surface and pile toe depth (m2)
  Ac： Pile skin Size of clayey layers between 

the surface and pile toe depth (m2)
cf）Steel Pile –The design and Construction- Association of Steel pile, 1994 

 

 Accordingly supporting strength of an 80cm diameter steel pipe pile and the associated 

safety factor can be calculated as follows; 

 

Table-8  Supporting strength with a safety factor 
Item Pile Length Ru Safety factor Coefficient Ra 

/ Unit (m) (tf) n a (tf) (kN) 
BH- 1 32 1,026.6 4.0 1.0 256.7 2,284.6 

2 29 986.9 4.0 1.0 246.7 2,195.6 
 37 1,159.3 4.0 1.0 289.8 2,579.2 

3 27 1,222.5 4.0 1.0 305.6 2,719.8 

  Formula： 

Ra=a* Ru/ n   (Supporting strength formula with safety factor) 

Ra： Supporting strength of driving pile (tf) 
Ru： Ultimate supporting strength of driving pile (tf) 

n： Safety factor  (Friction pile) 
a： Coefficient (without loading test result) 

cf）Steel Pile –The design and Construction- Association of Steel pile, 1994 
 

 Based on the geological investigation results of a supporting layer for plies and distribution of 

clayey layers can be found at Ngalimbiu bridge site, the above mentioned the ultimate supporting 

strength for the substructure foundation shall be adopted. 
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Drilling Location at the Ngalimbiu Bridge 
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