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6.2 Geotechnical Investigation and Construction Material Survey 

Geological surveys and investigations were conducted to obtain information on the subsurface 
geological condition required for the preliminary design of the proposed bridges and roads on the 
F/S roads. The survey is comprised of: 

i) Geotechnical investigation for bridges 
ii) Road alignment soil survey 
iii) Road construction material investigation. 

The objectives of geological surveys were: 

i) To obtain necessary geological data for bridge design 
ii) To obtain data on subgrade strength of study routes for pavement design 
iii) To obtain information for weak foundation countermeasure planning 
iv) To obtain latest information/data on possible borrow pits and quarries as well as 

physical properties of the materials. 

6.2.1 Geological Investigation for Bridges 

(1) Bridge Location and Methodology 

The survey and investigation works covered 36 bridges consisting of seven bridges with a span of 
> 40 m, 13 bridges with a span of 20 - 40 m, and 17 bridges with a span of < 20 m. Figure 6.2.1 
shows location of these bridges. 

Mechanical boring was carried out at abutments for the bridge between 20 m and 40 m in length. 
An additional boring at river center was carried out for the bridge of more than 40 m in length. Sub 
surface geological investigation was made by core drilling to identify the type of soil and rock 
layers, and details of physical and mechanical condition. Core samples were taken at a 1 meter 
depth interval. The SPT based on ASTM D1586 was conducted with an interval 1.50 meter up to 
the layer of N > 50 blows or reached to bedrock layer. During SPT operation, the soil samples were 
taken and kept in plastic sack with sampling data information on it. These N-values were 
recorded in drilling logs. For rock layers, value of presentation RQD (Rock Quality Destination) 
for identifying rock strength was observed and recorded in “geological drilling log". 

Cone Penetrating Tests (CPT) was carried out for the bridges less than 20 m in length to identify 
the foundation soil classification, the bearing capacity and friction of each layer. Used appliance is 
Dutch Cone Penetrometer with the capacity of 2.5 ton. 

As to details of the investigation results, Appendix E is referred. 
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Figure 6.2.1 Location of Bridges 
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(2) Bridges > 20 m in Length 

Table 6.2.1 shows a list of the bridges, of which length is more than 20m, subjected to geological 
investigation.  

Table 6.2.1 List of Bridge for Bore Hole Investigation (L>20m) 
No Bridge ID No Route Bridge 

Length (m) 
Number of 
Bore Hole 

Bridge Name / River 
Name 

1 1-16 Mamminasa Bypass  25 2 Ticcekang River 

2 1-19 Mamminasa Bypass  60 2 Pahundukang River 

3 1-26 Mamminasa Bypass  25 2 Kaccikang River 

4 1-28 Mamminasa Bypass 16 2 Jenemanjalling River 

5 1-31 Mamminasa Bypass 154 3 Jeneberang No.1 

6 4-1 Abdullah Daeng Sirua 35 2  

7 4-5 Abdullah Daeng Sirua 60 2 Tallo River 

8 3-2 Hertasning 20 2 Tallo River 

9 2-1 Maros – Middle Ring Road 40 2  

10 2-2 Maros – Middle Ring Road 40 2  

11 2-6 Middle Ring Road, 
Trans-Sulawesi Mamminasata 

136 3 Tallo River 

12 2-7 Middle Ring Road 50 2  

13 2-8 Middle Ring Road 50 2  

14 2-9 Middle Ring Road 50 2  

15 2-11 Middle Ring Road Access, 
Trans-Sulawesi Mamminasata 

393 3 Jeneberang No.2 

16 2-12 Middle Ring Road Access 35 3 Bayoa River 

17 2-14 Middle Ring Road Access 20 2 Barombong River 

18 2-18 M.R.R. Access - Takalar 40 3  

19 1-5 Mamminasa Bypass 126 3 Maros 
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(2) Investigation Results for Major Bridges (L>100m) 

Four major bridges exceeding 100m in length exist on the F/S roads. Since accurate geological 
information is essential for bridge planning and design, three (3) boring tests were carried out for 
each major bridge. 

1) Bridge Number 1-5, Maros Bridge, on Mamminasa Bypass 

i)  Bore Hole 08 at Left Bank 

・ In depth 0 – 13.0 m, type of material is clay sand, dark brown reddish, soft, plastic and 
cohesive. Loose at 0 m – 5 m. 

・ In depth >13.0 m, type of material is limestone, dark gray color, soft to hard and massive 
at 12.5 m - 15.0 m. 

ii) Bore Hole 09 at River Center (River Bed) 

・ In depth 0 – 7 m, type of material is clay sand, dark brown reddish, soft, plastic and 
cohesive. Loose at 0 m – 5 m. 

・  At deepness > 7m, type of material is limestone, dark gray color, soft to hard and 
massive at 7.0m – 10.0 m. 

iii)  Bore Hole 10 at Right Bank 

・ In depth 0 – 13.0 m, type of material is clay sand, dark brown reddish, soft, plastic and 
cohesive. Loose at 0 m – 5 m. 

・ In depth >13.0 m, type of material is limestone, dark gray color, soft to hard and massive 
at 13.0 m – 15.0 m. 

Figure 6.2.2 shows boring logs for the above three investigations and a geological cross section 
for the Maros Bridge site. 
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Figure 6.2.2  Boring Logs and Geological Cross Section 
for Maros Bridge on Mamminasa Bypass 
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2) Bridge Number 1-31 (Jeneberang Bridge No.1) on Mamminasa Bypass 

i)  Bore Hole 01 at Right Bank 

・ In depth 0 – 1.5 m, represented of top soil, high plasticity, dark brown color, many crop 
roots, and high consolidation. SPT Value on 1.5 m from ground surface is 12 blows/foot. 

・ In depth 1.5 – 4.0 m, represented of clay silt, brown color, and high plasticity. SPT Value 
on this layer t is 38 blows/foot. 

・ In depth > 4.00 m, represented of a soft to hard soil consist of pebble stone, dark grey 
color, compact and massive. SPT Value on this layer is 70 blows/foot.  

ii)  Bore Hole 2 at Left Bank 

・ In depth 0 – 1.5 m, represented of top soil, dark brown color, many crop roots, high 
consolidation. SPT Value on 1.5 m from ground surface is 7 blows/foot. 

・ In depth 1.5 – 6.0 m, represented of clay silt, black color, soft, high plasticity. SPT Value 
on this layer is 32 blows/foot. 

・ In depth > 6.0 m, represented of hard soil of pebble stone, dark grey color, compact and 
uniform. SPT Value on this layer is 60 blows/foot. 

iii)  Bore Hole 3 at River Center (River Bed) 

・ In depth 0 – 1.5 meters represented of top soil, dark brown color, many crop roots, high 
consolidation. SPT Value on 1.5 meter from ground surface is 7 blows/foot. 

・ In depth 1.5 – 5.0 m, represented of clay silt, black color, soft, high plasticity. SPT Value 
on this layer is 25 blows/foot. 

・ In depth > 5.0 m, represented of hard soil consist of pebble stone, dark grey color, 
compact and uniform. SPT Value on this layer is 60 blows/foot. 

Figure 6.2.3 shows boring logs for the above three investigations and a geological cross section 
for the Jeneberang No.1 Bridge site. 
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Figure6.2.3  Boring Logs and Geological Cross Section 
For Jeneberang No.1 Bridge on Mamminasa Bypass 
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3) Bridge Number 2-6 (Tallo Bridge) on Trans-Sulawesi Mamminasata Road 

i)  Bore Hole 13 at Left Bank 

・ In depth 0 – 4.0 m, represented of top soil, clay sand, dark brown reddish, soft, plastic, 
cohesive, and loose. SPT Value 4.0 m from ground surface is 40 blows/foot. 

・ In depth 5.7 -10.0 m, represented of clay stone, dark gray, compact, soft to hard and 
uniform. SPT Value on 6 meter from ground surface is 50 blows/foot. 

ii)  Bore Hole 14 at River Bed 

・ In depth 0 – 3.0 m, represented of top soil and clay sand, dark brown reddish, soft, plastic, 
cohesive, loose. SPT Value on 3 m from ground surface is 50 blows/foot. 

・ In depth > 3.0 m, represented of clay stone, dark gray, compact, soft to hard and uniform. 
SPT Value on 4 m is 50 blows/foot.  

iii)  Bore Hole 15 at Right Bank 

・ In depth 0 – 7.5 m, represented of top soil, clay sand, dark brown reddish, soft, plastic, 
cohesive, loose. SPT Value on 5.0 m from ground surface is 20 blows/foot. 

・ In depth 7.5 -10.0 m, represented of clay stone, dark gray, compact, soft to hard and 
uniform. SPT Value on 7.5 m is 50 blows/foot.  

Figure 6.2.4 shows boring logs for the above three investigations and a geological cross section 
for the Tallo Bridge site. 
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Figure 6.2.4  Boring Logs and Geological Cross Section for Tallo Bridge 
 on Trans-Sulawesi Mamminasata Road 
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4) Bridge Number 2-11 (Jeneberang No.2 Bridge) on Trans-Sulawesi Mamminasata Road 

i)  Bore Hole 1 at Right Bank 

・ In depth 0 – 1.5 m, represented of top soil, high plasticity, dark brown color, many crop 
roots, and high consolidation. SPT Value on 1.5 m from ground surface is 10 blows/foot. 

・ In depth 1.5 – 6.0 m, represented of clay silt, black color, clay, and high plasticity. SPT 
Value on this layer is 15 blows/foot. 

・ In depth 6.0 - 14.0 m, represented of soft to hard soil consist of Pebble stone, dark grey 
color, compact and uniform. SPT Value on this layer is 41 blows/foot. 

・ In depth 14.0 m – 23.5 m, represented of soft to hard soil consist of Pebble stone, grey 
color, compact and uniform. SPT Value on this layer is 50 blows/foot. 

・ In depth >23.5 m, represented of hard, black, compact and uniform. SPT Value on this 
layer is 60 blows/foot. 

ii)  Bore Hole 2 at River Basin 

・ In depth 0 – 1.5 m, represented of top soil, high plasticity, dark brown color, many crop 
roots, and high consolidation. SPT Value on 1.5 m from ground surface is 5 blows/foot. 

・ In depth 1.5 – 6.0 m, represented of clay silt, black color, clay, and high plasticity.  SPT 
Value on this layer is 15 blows/foot. 

・ In depth 6.0 - 10.0 m, represented of soft to medium hard soil consist of Pebble stone, 
dark grey color, compact and uniform. SPT Value on this layer is 17 blows/foot. 

・ In depth 10.0 m – 18.5 m, represented of soft to medium hard soil consist of Pebble stone, 
grey color, compact and uniform. SPT Value on this layer is 25 blows/foot. 

・ In depth >27.0 m, represented of hard, black, compact and uniform layer.  SPT Value 
on this layer is 50 blows/foot. 

iii)  Bore Hole 3 at Left Bank 

・ In depth 0 – 1.5 m, represented of top soil, high plasticity, dark brown color, many crop 
roots, and high consolidation. SPT Value on 1.5 m from ground surface is 13 blows/foot. 

・ In depth 1.5 – 6.5 m, represented of clay silt, black color, clay, and high plasticity. SPT 
Value on this layer is 13 blows/foot. 

・ In depth 6.5 - 18.0 m, represented of soft to medium hard soil consist of Pebble stone, 
dark grey color, compact and massive. SPT Value on this layer is 25 blows/foot. 

・ In depth 18.0 – 24.0 m, represented of soft to hard soil consist of Pebble stone, grey color, 
compact and uniform. SPT Value on this layer is 30 blows/foot. 

・ In depth > 26.0 m, represented of hard, black, compact and uniform layer.  SPT Value 
on this layer is 50 blows/foot. 

Figure 6.2.5 shows boring logs for the above three investigations and a geological cross section 
for the Jeneberang No.2 Bridge site. 
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Figure 6.2.5  Boring Logs and Geological Cross Section for Jeneberang No.2 Bridge 
 on Trans-Sulawesi Mamminasata Road 
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(2) Other Bridges 20 – 100 m in Length 

Refer to Appendix E as to the geotechnical investigation results of bridges of which 
length is 20 – 100 m. 

6.2.2 Road Alignment Soil Survey 

(1) Location and Methodology 

The road alignment soil survey was conducted for the four F/S roads. The survey is comprised of 
test pits excavation for observation and sampling, laboratory tests (CBR, soil classification, etc.) 
and Dynamic Cone Penetrometer (DCP) tests. The quantity of survey by the F/S roads is 
indicated in the following stable. 

Table 6.2.2 List of Soil Survey for the F/S Roads  
Length ( km) Quantity No. Name of Roads Section 

Total Survey Test Pit CBR Lab DCP 
1 Mamminasa bypass I 

               II 
26 
19 

26 
19 

14 
11 

14 
11 

82 
66 

Maros - MRR 23 23 12 12 70 
Middle Ring Road 7 5 5 5 22 
MRR - Access 9 9 5 5 25 

2 Trans-Sulawesi Roads 
Mamminasata Section 

MRR Access - Takalar 22 22 10 10 68 
3 Hertasning Road 15 8 3 3 25 
4 Abdullah Daeng Sirua Road 18 18 8 8 23 

The subgrade survey, including CBR test, DCP test and laboratory test, was carried out to obtain 
the data of sub-soil conditions of the study routes. The test pits were excavated at 2 km along the 
study routes and the DCP tests were carried out 3 points per 1 km. 

Psitions of the test pit excavation and DCP tests are as follows: 

i).  For road widening section 

 

 

  

DCP Test 

Test Pit and 

CBR Sampling 

3 m from edge of shoulder 
10 cm from edge of asphalt pavement  90 cm on shoulder

Asphalt pavement Shoulder 
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ii).  For new road section                                                                      

                  

Location of the test pit is 10 cm outside from the edge of asphalt pavement and dimension is 90 cm 
square on shoulder for road widening. For new road, test pit is excavated at the centre line of the 
study road. Minimum size of test pit is 1.0 m x 1.0 m and 1.0 m depth. The test pit is excavated up 
to subgrade layer. Thickness, type and condition of existing pavement layers and subgrade soil 
layers were observed and recorded. 

Undisturbed soil was sampled for the CBR test. The CBR mould was pushed into test pit base, and 
then brought them to Laboratory for testing. Sampling for physical soil test is carried out for 
disturbed soil. The sample is kept in plastic bags, and then brought to laboratory for testing. 

Laboratory tests consist of: 

- Soaked CBR Test       (AASHTO T.193 - 00 )  
- Specific Gravity Test    ( AASHTO T.100 – 03 ) 
- Moisture Content       ( AASHTO T.101 – 00 ) 
- Grain Size Analysis     (AASHTO T. 88 – 00 ) 
- Atterberg Limit Test     ( AASHTO T.89 – 02 ) 

Dynamic Cone Penetrometer (DCP) tests were carried out to know CBR value of subgrade 
required for pavement design. The test covers up to 100 cm depth of subgrade. Investigation 
interval is at 300 meters.  

(2) Survey Results 

1) Trans-Sulawesi Mamminasata Road 

The existing pavement layer thickness of Perintis Kemerdekaan Road and Sungguminasa (Boka) – 
Takalar road are as shown in Table 6.2.3. The average asphalt concrete and base thicknesses of the 
existing pavement for Perintis Kemerdekaan Road are 17 cm and 50 cm, respectively. Those for 
Sungguminasa (Boka) – Takalar road are 15 cm and 26 cm, respectively. 

Test Pit and CBR 
Soil Sampling 

DCP Test 
Road Center Line Road Center Line 
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Table 6.2.3 Existing Pavement Thickness of Perintis Kemerdekaan Road 
 and Sungguminasa (Boka) – Takalar Road  

Section A, Perintis Kemerdekaan Road Section C, Sungguminasa - Takalar Road

Asphalt Base Subgrade Asphalt Base Subgrade
1 0+000 20 45 35 1 0+000 20 40 40
2 2+000 18 62 20 2 2+000 20 40 40
3 4+000 18 52 32 3 4+000 10 35 55
4 6+000 18 52 30 4 6+000 10 20 70
5 8+000 20 50 30 5 8+000 10 20 70
6 10+000 15 45 40 6 10+000 10 20 70
7 12+000 18 52 30 7 12+000 12 20 68
8 14+000 15 55 30 8 14+000 20 20 60
9 16+000 18 52 30 9 16+000 20 20 60

10 18+000 15 45 40 10 18+000 15 20 65
12 20+000 15 45 40 15 26 60
13 22+000 15 45 40

17 50 33
Source: JICA Study Team

No Station Point Layer Thickness (cm)

Average

No Station Point Layer Thickness (cm)

Average
 

Sections B (Middle Ring Road) and Section C (Middle Ring Road Access) are new roads. 
Subgrade soil of those sections is mostly silty clay covered by top organic soil.  

The average CBR values of subgrade for Tarns-Sulawesi Mamminasata Road by laboratory tests 
and DCP are 3.4% and 2.2%, respectively as indicated in Table 6.2.4. 

Table 6.2.4 Subgrade Soil Characteristics for Trans-Sulawesi Mamminasata Road 

2) Mamminasa Bypass 

Mamminasa Bypass is new road construction mostly passing through paddy fields and cultivated 
or uncultivated lands. The average CBR values of subgrade for Mamminasa Bypass by laboratory 
tests and DCP are 4.6% and 2.2%, respectively as indicated in Table 6.2.5. 

Table 6.2.5 Subgrade Soil Characteristics for Mamminasa Bypass 

North South Average
CBR % 3.2 6.0 4.6
Liquid Limit LL (%) 50.5 54.6 52.5
Plastic Limit PL (%) 31.8 30.4 31.1
Plasticity Index PI 18.7 24.5 21.6
CBR by DCP % 2.3 2.2 2.2
Source: JICA Study Team

Item

 

Section A Section B Section C Section D Average
CBR % 6.8 3.1 2.7 0.9 3.4
Liquid Limit LL (%) 53.8 41.5 56.2 41.1 48.2
Plastic Limit PL (%) 40.0 29.1 38.6 27.8 33.9
Plasticity Index PI 13.8 12.5 17.0 13.3 14.1
CBR by DCP % 2.3 2.0 2.2 2.1 2.2
Source: JICA Study Team

Item
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3) Hertasning Road and Abdullah Daeng Sirua Road 

Hertasning Road (only Section D) is widening of the existing road. Abdullah Daeng Sirua Road is 
either new construction of additional two lanes, widening of the existing road, or new construction 
(Section F). 

Tables 6.2.6 and 6.2.7 show the pavement composition of the existing Hertasning Road and 
Abdullah Daeng Sirua Road. 

Table 6.2.6 Existing Pavement Layers for Hertasning Road 
Layer Thickness (cm) No Station Point 

Layer I Layer II Layer III 
1 2+000 Asphalt : 20  cm Base : 30 cm Gravel : 50 cm 
2 4+000 Asphalt : 15  cm Base : 15 cm Gravel : 70 cm 
3 6+000 Asphalt : 15  cm Base : 50 cm Clay : 40 cm 

 

Table 6.2.7 Existing Pavement Layers for Abdullah Daeng Sirua Road 
Layer Thickness (cm) No Station Point 

Layer I Layer II Layer III 
1 0+000 Asphalt : 20  cm Base : 30 cm Gravel : 50 cm 
2 6+000 Asphalt : 10  cm Base : 30 cm Gravel : 60 cm 
3 8+000 Asphalt : 10  cm Base : 30 cm Silt : 60 cm 
4 10+000 Sandy gravel : 20 cm Sandy silt : 80 cm  
5 12+000 Sandy gravel : 20 cm Clay  : 20 cm Sandy silt : 60 cm 
6 14+000 Top soil   20 cm Clayey silt : 80 cm  
7 16+000 Top soil   20 cm Clayey silt : 80 cm  
8 18+000 Top soil   20 cm Clayey silt : 80 cm  

The average CBR values of subgrade for Hertasning Road by laboratory tests and DCP are 1.7% 
and 3.4%, respectively.  The average CBR value of subgrade for Abdullah Daeng Sirua Road by 
DCP is 2.3% as indicated in Table 6.2.8. 

Table 6.2.8 Subgrade Soil Characteristics for Hertasning Road 
 and Abdullah Daeng Sirua Road 

Hertasning Road AD Sirua Road
CBR % 1.7 -
Liquid Limit LL (%) 44.3 55.6
Plastic Limit PL (%) 29.7 36.5
Plasticity Index PI 14.6 19.2
CBR by DCP % 3.4 2.3
Source: JICA Study Team

Item
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6.2.3 Road Construction Material Investigation 

(1) Investigation for Material Sources 

Construction material source survey was carried out to obtain information on available materials 
for road construction for coarse aggregate, fine aggregate and borrow soil. The JICA Study Team 
identified several material sources near the F/S roads. Site observation, sampling, recording, 
laboratory tests and available quantity estimate are made by material source. 

(2) Laboratory Tests of Materials 

Sampling for the coarse aggregate materials (sandy gravel), fine aggregates (sand) and borrow 
materials was made at river bed or at quarries and brought to laboratory for testing. The 
following laboratory tests were conducted: 

i) Coarse Aggregate 

- Sieve Analysis                  (AASHTO T27 – 99) 
- Specific Gravity and Absorption    (AASHTO T85 – 91) 
- Los Angeles Aberration Test       (AASHTO T96 – 02) 
- Sodium Soleplate Soundness       (AASHTO T 104 – 99) 
- Flakiness Index                  (BS 812 Section 105.1 - 1989) 
- Potential Alkali-Silica Reactivity    (ASTM C – 289) 

ii) Fine Aggregate 

- Sieve Analysis                   (AASHTO T27 – 99) 
- Specific Gravity and Absorption     (AASHTO T84 – 00) 
- Organic impurities                (AASHTO T21 – 00) 
- Sand Equivalent            (AASHTO T 176 – 02) 
- Sodium Soleplate Soundness        (AASHTO T 104 – 99) 
- Potential Alkali-Silica Reactivity     (ASTM C – 289) 

iii) Borrow Soils 

- Sieve Analysis                  (AASHTO T88 – 00) 
- Atterberg Limit          (AASHTO T89 – 02) 
- Moisture Density Relations        (AASHTO T99 – 01) 
- Specific Gravity                 (AASHTO T100 – 03) 
- CBR Test                      (AASHTO T 193 – 99) 
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(3) Location and Estimated Quantity of Materials 

The following Table 6.2.9 and Figure 6.2.6 show material sources, distance from Makassar and 
estimated quantities available for the F/S road construction. Refer to Appendix E as to the laboratory 
tests results of these materials. 

Table 6.2.9  Location and Estimated Quantity of Construction Materials 
Item No Name of Quarry Distance from Makassar Estimated Quantity (m3) 

1 Lekocaddi Area 55 km 100.000 
2 Lekopancing Area 20 km 250.000 
3 Borong Bulu Area 15 km 250.000 

Coarse Aggregate 

4 Madinging Village 10 km 200.000 
1 Lekopancing Area 20 km 30.000 
2 Mangasa Village 10 km 50.000 

Fine Aggregate 

3 Bili-bili Village 15 km 150.000 
1 Carangki Hill 18 km 50.000 
2 Moncong Loe Hill 10 km 1,500.000 
3 Bollangi Hill 15 km 100.000 

Borrow Materials 
 (CBR > 6%) 

4 Sela Village 20 km 100.000 
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Figure 6.2.6  Location and Characteristics of Construction Material Sources 
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6.3 Topographic Survey and Mapping 

 (1) Objective 

The objective of the topographic survey works is to prepare 1:5,000 scale photo mosaics, road 
profile, road cross-sections, flat plan topographic maps and their digital data as basic materials  
used for the preliminary design of the F/S and Pre F/S roads. 

(2) Location of Survey Works  

The locations of the survey works (for existing roads and proposed roads) are shown in Table 6.3.1.  

Table 6.3.1 Locations of Topographic Surveys 

(3) Scope of Works 

The scope of topographic survey works included the following: 

1) 1:5,000 Scale Digital Photo Mosaicking 

i) 1:10,000 Scale Aerial Photography (Coverage area : 142 line-km in total) including 
Photo Scanning and Contact Printing. 

ii) Ground Control Survey (40 points in total) including Monumentation, GPS Survey and 
Leveling. 

iii) Preparation of Photo Mosaics   
- Aerial Trianglation (160 models in total) 
- DTM and 5m Contour Generation (Length : 86km, Width : 2.3km)  
- 1m Contour Plotting (Length : 56km, Width : 100m) / Including Photo Image 

Rectification, Photo Mosaiking and Photo Mosaic Compilation 

iv) Output 

2) Route Survey 

Aerial photography and 
Mosaiking Length (km) No Route ( or Section) Proposed 

Road 
Improvement 

(Existing) Road 

 
Route Survey 

Length 
(km) 

1 Mamminasa Bypass 42 0 42 

2 Trans Sulawesi Mamminasata Section 15 43 58 

3 Hertasning Road 10 0 10 

4 Abdullah Daeng Sirua Road 10 8 18 

5 Outer Ring Road 9 5 0 

 Sub-Total 86 56  

Total 142 128 
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i) Road Centerline Survey (Length : 128 km, 7,680 points in total) 
ii) Road Profile Section Survey (Length : 128km in total) 
iii) Road Cross-Section Survey (Width : 100m, 7,680 sections in total) 
iv) Preparation of Flat Plan (Length : 128km, Width : 100m, Contours: 1m) 
v) Output 

(4) Aerial Photography 

Aerial photography covering the existing and proposed roads and their surrounding areas of 
approximately 142 line-km for 1:5,000 scale digital photo mosaiking was carried out as shown in 
Figure 6.3.1. 

 
Figure 6.3.1 Flight Map of Aerial Photography 
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(5) Ground Control Survey 

Ground control survey was carried out to prepare necessary horizontal (planimetric position) and 
vertical (height) control data for photo control points (control point) along the existing and 
proposed roads and their surrounding areas for aerial triangulation for 1:5,000 scale digital photo 
mosaiking. 

1) GPS Survey 

GPS survey was carried out to determine X and Y coordinates of the control points. A list of 
Coordinates by GPS UTM projection is shown in Table 6.3.2 and Figures 6.3.2 – 6.3.6.  

Table 6.3.2 List of Coordinates by GPS UTM Projection 
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Figure 6.3.2 GPS Network for Mamminasa Bypass 
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Figure 6.3.3 GPS Network for Trans Sulawesi Mamminasata Road 
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Figure 6.3.4 GPS Network for Hertasning Road 

 

Figure 6.3.5 GPS Network Route for Abdullah Daeng Sirua Road 
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Figure 6.3.6 GPS Network for Outer Ring Road 
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2) Aerial Triangulation 

Aerial triangulation was carried out based on the coordinates shown in Table 6.3.3.  

Table 6.3.3 List of Coordinate Scale of Aerial Photography 
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