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A9.1 TECHNICAL SPECIFICATIONS 

 

A9.1.1     SCOPE OF WORK 

 
The Work comprises the following schedules: 
Schedule 3.1 : Line Survey 
Schedule 3.2 : Geotechnical Investigation and Assessment 
 
(1)     Line Survey 
 
The work in this schedule comprises the following sub-schedules: 
Sub-schedule 3.1(A) : Line Survey 
Sub-schedule 3.1(B) : River Crossing Survey 
Sub-schedule 3.1(C) : Reporting 
 
Sub-schedule 3.1 (A): Line Survey  
 
- Longitudinal, 9 km in total length for sewer mains 
- Cross section 
 
All the sewer mains to be surveyed are located within Rio Loyanó and Matín Pérez 
basins. Approximate routes of the sewer mains will be indicated by the JICA Study 
Team on 1: 10,000 scale maps as shown in Figure 1. 
 
The survey for sewer mains route is composed of centerline survey and profile survey 
along the proposed pipeline alignment as directed by the JICA Study Team.  The 
centerline survey is to measure distance at every station markers and angle at each 
turning point along the pipeline alignment.  Width and depth of culvert and rivers along 
the route shall be measured. 
 
Along the centerline at every 100 meter, turning point or intersection, the width of road 
or street shall be measured and features of land such as houses, buildings, sidewalks, 
electric poles, signboards, traffic lights, ditches etc., shall be investigated and marked 
with their limit.  The range of such cross section is approximately 25 meters from the 
road edge at its both sides.  The profile survey is to measure ground levels at every 
station markers and points directed by the JICA Study Team.  The Contractor shall 
provide a temporary bench mark at the convenient location(s) under the direction of the 
JICA Study Team.  The temporary bench mark shall be fixed into the ground with 
durable materials as approved to avoid any movement and loss. 
 
Sub-schedule 3.1 (B): River Crossing Survey  
 
- River crossing at five (5) locations 
 
The river crossing is a profile survey of river at the locations specified in Figure 2 to 4. 
 
Sub-schedule 3.1 (C): Reporting 
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The Contractor shall prepare and submit the drawings with the following scales upon 
the completion of field survey. 
 
Line Survey 

-  Plan; 1 / 1,000 
-  Longitudinal Section: 

Horizontal; 1 / 1,000 
Vertical; 1 / 100 

-  Cross Section; 1 / 100 
 
River Crossing Survey 

-  Cross Section: 
Horizontal; 1 / 100 
Vertical; 1 / 100 

 
 
In addition to the above drawings, the Contractor shall submit all survey data including 
field notes, photographs of site survey, others obtained during field surveys. 
 
As mentioned, the drawing of plan shall present range of road or street, features of land 
use along the pipelines. 
 
The drawings shall be printed out and digital files of drawings with format of 
AUTOCAD latest release shall be submitted.  Font size of information and notes in the 
drawings shall be readable when the drawings are printed out in A4 or US Letter size.  
 
(2)     Geotechnical Investigation and Assessment 
 
The work in this schedule comprises the following sub-schedules: 
Sub-schedule 3.2 (A) : Boring 
Sub-schedule 3.2 (B) : Standard Penetration Test (SPT) 
Sub-schedule 3.2 (C) : Sampling and Laboratory Test 
Sub-schedule 3.2 (D) : Reporting  
 
Sub-schedule 3.2 (A): Boring 
 
Boring number shall be four (4) and an approximate location of each borehole is as 
shown in Figure 1: one borehole at the site for construction of a new wastewater 
treatment plant in the Luyanó river mouth; three locations for the sewer mains. The 
actual location of boreholes shall be directed by the JICA Study Team, based on 
information of preliminary surveys of sites by the contractor. 
 
The depth of boring shall be 20 meters at maximum. When a bearing stratum is reached 
at less than 20 meters in depth, boring shall be stopped at 5 meters below the top of the 
stratum. 
 
Method of boring shall be proposed by the Contractor for approval by the JICA Study 
Team. The diameter of a borehole shall be sufficient to ensure that the boring can be 
completed to the scheduled depth and that samples of the specified diameter can be 
obtained. 
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Generally, water shall not be used to assist the advance of the borehole except in the 
case of dry coarse soils.  Where the borehole penetrates below the water table and 
disturbance of the soil is likely, a positive hydrostatic pressure shall be maintained in 
the borehole. 
 
The Contractor shall backfill boreholes in such a manner that no subsequent depression 
is formed at the ground surface due to settlement of the backfill. In some circumstances 
special infilling may be required by the JICA Study Team. Unless otherwise instructed 
the special infilling shall be cement/bentonite (1:4) grout. Where artesian or other water 
conditions make normal backfilling impracticable, the Contractor shall consult with the 
JICA Study Team a procedure for sealing the borehole. 
 
Sub-schedule 3.2 (B): Standard Penetration Test (SPT) 
 
Standard penetration tests (SPTs) shall be carried out in accordance with ASTM D 
1586-99 or equivalent standards. The sample from the split barrel sampler shall be 
retained as a small disturbed sample. Where a sample is not retained in the split barrel 
or when the cutting shoe is replaced by a solid cone, a disturbed sample shall be taken 
from the test zone. The water level and the depth of casing in the hole at the time of the 
test shall be recorded. 
 
At each borehole, SPTs shall be conducted as follows: 
• First test  : 1.0 m below ground level 
• At depth 1-20 m : interval 1.0 m 
 
Sub-schedule 3.2 (C): Sampling and Laboratory Test 
 
1) Sampling 
 
a) Disturbed Samples 
 
One small disturbed sample shall be taken between each two successive SPTs. It shall 
weigh not less than 0.25 kg and shall be placed immediately in an airtight container, 
which it should fill. Samples shall be protected to ensure that their temperature does not 
fall below 5o C. They shall also be protected from direct heat and sunlight. 
 
Samples shall be examined and described by a geotechnical specialist in accordance 
with the American Standards, the Clause 6.4.3 of American Society for Testing and 
Materials (hereinafter referred to as ASTM) D420, clause 41 of British Standard 
(hereinafter referred to as BS) 5930 or equivalent standards. 
 
b) Undisturbed Samples 
 
At each borehole, three undisturbed samples shall be taken at three different 
representative stratum, using open tube sampling equipment as described in the clause 
2.2 of ASTM D1586, clause 19.4.4 of BS 5930 or equivalent standards. 
 
Before an undisturbed sample is taken, the bottom of the hole shall be carefully cleared 
of loose materials and where a casing is being used the sample shall be taken below the 
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bottom of the casing. Following a break in the work exceeding one hour, the borehole 
shall be advanced by 250 mm before undisturbed sampling is resumed. 
 
Where an attempt to take an undisturbed sample is unsuccessful the hole shall be 
cleaned out for the full depth to which the sampling tube has penetrated and the 
recovered soil saved as a disturbed sample. A fresh attempt shall then be made from the 
level of the base of the unsuccessful attempt. Should this second attempt also prove 
unsuccessful the Contractor shall agree with the JICA Study Team alternative means of 
sampling. 
  
The samples shall be sealed as soon as possible on the same day to preserve their natural 
moisture content and in such a manner as to prevent the sealant from entering any voids 
in the sample. 
 
The depths below ground level at which samples are taken shall be recorded.  The level 
of the top of the sample and the length of sample obtained shall be recorded. 
 
2) Laboratory Test 
 
Undisturbed samples shall be taken to a soils laboratory approved by the JICA Study 
Team and shall be subjected to the following tests. 
 
• specific gravity,  ASTM D854-58 or BS test 6 
• water (moisture) content,  ASTM D2216-71 or BS test 1(A) 
• density,  ASTM D2937-71 or BS test 15(E) or 15(F)  
• particle size distribution,  ASTM D421-58 and ASTM D422-63 or BS test 7 
• permeability test,  ASTM D2434-68 
 
Unconfined compressive strength, ASTM D2166-66 or BS test 20, shall be examined 
for one sample each taken from the bearing stratum reached at each borehole. 
 
Contractor shall prepare a schedule of tests for approval by the JICA Study Team. 
 
All preparation, testing and reporting shall be where applicable in accordance with the 
relevant American Standards, the ASTM. Where tests are not covered by the American 
Standards they shall be performed in accordance with the procedures given in the 
following references. 
British Standard, Head K. H. Manual of soil laboratory testing (vols. I-III), Pentech, 
London 
relevant publications by the Transport and Road Research Laboratory (TRRL), and the 
International Journal of Rock Mechanics and Mining Sciences (IJRM). 
 
Calibration of load-displacement or other measuring and testing equipment shall be 
carried out in accordance with the manufacturer’s instructions. Evidence of recent 
calibrations shall be submitted to the JICA Study Team. 
 
Sub-schedule 3.2 (D): Reporting 
 
The report shall be prepared in both English and Spanish.  The report shall be submitted 
in two (2) sections, the first being the factual report, and the second the interpretative 
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report. Both sections of the report shall begin with a cover page showing the name of 
the Contract and the names of the Employer (JICA Study Team) and Contractor. 
 
The factual report shall contain the following information, where applicable 
 
• a description of the work carried out 
• exploratory hole logs 
• laboratory test results 
• plan with locations of exploratory holes 
• site location plan 
 
The plans shall be presented to a scale directed by the JICA Study Team and shall 
include a north point. 
 
The exploratory hole logs shall be presented to a vertical scale in the form as 
appropriate. The logs shall contain the following information 
 
• Contract title and site location 
• Contractor’s and operator’s name 
• Borehole number and location 
• Dates and time 
• Ground level related to the agreed datum 
• Diameters and depths of borehole and casings referred to the agreed datum 
• Elevation of each stratum referred to the agreed datum 
• The depth at which any water was added 
• Records of groundwater 
• A summary of groundwater observations 
• Description of each stratum in accordance with ASTM D420 
• Symbolic legend of strata in accordance with ASTM D420 
• Depth of samples taken for laboratory tests 
 
The interpretative report shall contain the following information 
 
• a written appraisal of the ground and water conditions 
• geotechnical analyses and recommendations, in particular, with respect to the depth 

and the type of the foundations for RC water retaining structures which weigh 10 to 
15 ton/m2. 

 
The Contractor shall supply the calculations and ananlyses on which his 
recommendations are based. 
 
A draft copy of the factual report and the interpretative report shall be submitted to the 
JICA Study Team for approval before submission of the final report. 
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A9.2 TOPOGRAPHIC SURVEY 
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