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JAPAN INTERNATIONAL COOPERATION AGENCY
JICA

DETAILED DESIGN STUDY ON THE TRANSBASIN WATER
PROJECT FOR THE CHONE-PORTOVIEJO RIVER BASINS

REPORT ON GEOLOGICAL - GEOTECHNICAL RESEARCH

5. TEST PITTING AND MANUAL SOUNDING

5.1 PURPOSE AND SCOPE_OF THE INVESTIGATIONS

The Geotechnical Inveéstigation Campaign using test pitting and
manval sounding with standard penetration tests, "SPT,” is in order to
investigate the geomechanical characteristics of the highly weathered soils
and rock, '

For this purpose, geotechnical 10gging was performed both for the
test pitting as well as the sounding, and samples were taken for study,

depending on the focus to be given the study whether based oh the foundation - -

work or the use of the material excavated for construction material. Thus,
three main activities may be defined: )

- Test Pits along the Open Channel

They were excavated for the purpose of ~learning the
characteristics of the colluvial soil or weathered rock in order

s 10 use said soils as construction materials in the earth fill of
the channel. Therefore the sampling used disturbed samples on
two levals.

- Test Pits along the Transmission Line

Excavated for the purpose  of learning the geomechanical
characteristics of the soils or weathered rock for the
foundations of towers or other types of structures. For this
purpose, undisturbed samples were obtained of the soils wherever
possible,
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Manual Sounding with standard penetration tests

" Performed for the purpose of evaluating the soil and weathered

rock resistance characteristics and on three different fronts:

Along the Open Channel, especially on the intersections of the

.channél tine and streams.

: Along the Transmission L{ne, basically at the sites for the

foundations of -the towers.

At the entrance to the Poza Honda-Mancha Grande-Estero Guajabito
Tunnel and the exit of the La Esperanza-Poza Honda Tunnel at the
Pata de Pajaro River for the purpose of studying the building of
a Retaining Wall for these sites for the construction of the
underwater portals.

. WORKS F%JHWJH%ED.IU!) METHODS USED

Test Pits

Fifteen test pits were excavated, .ten of which were along the

section of the channel and five along the transmission line. The location of
same is shown in Appendix No. 7.4 '

The depth and the samples taken are showm in the fo]iowing table:
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WORK: OPEN CHAMNNEL

OF SAMPLE

TEST PIT ooonbm._m DEPTH CTYPE ROGK LINE
N " _ &
. N [ 3 DISTURBED INOISTURBED
c- 10 8692630 607645 - 3,00 0,50-1,40 - 1,40 a
. 2,00-3,00
c - 1‘ 93924‘0 607000 2.00 0155"2100 - N-A- 1:60 n
¢ - 12 891820 | e08500 4,00 0,60-1,60 - 3,60
: 2;00‘3160
c- 13 2851540 606387 4,00 0,80-2,00 - 2,60
2,00-3,50
¢ - 14 9831045 | 606183 4,00 0,90-1,90 . 3,60
: : §,80-2,%0
€ - 15 8590440 605330 3,00 0,40-1,00 - 1,60
’ 1,20-%,60
C - i6 9890110 605030 4,00 0,85-1,80 - 3,20
2,00-3,50
Cc - 17 8289500 604670 3,00 0,40-1,60 - 1,60
2,00-3,00
c- 18 8889155 E04290 3,00 0,30-1,60 - 0,80
2,00-3,50 '
6 - 19 9888780 | 603850 4,00 1,00-1,70 - 3,80
1,20-3,60
WORK: TRANSMISSION LINE
TEST PIT COORDINATE DEPTH TYPE OF SANPLE ROCK LINE
: [ ] »
N E DISTURBED INDISTURBED
c - 20 9592665 607780 1,50 0,35-1,10 - 1,10
¢ - 21 8892400 613400 3,00 0,40~1,00 - 2,15
1,00-2,15
¢ - 22 3,50 1,00-2,35 ¢,60-0,80 2,35
C - 23 9895874 621354 3,50 2,00-2,80 1,20-1,50 2,80
c - 2¢ 8837090 634780 4,00 2,50-4,00 1,50-1,80 ro
TOTAL
5 - - 50,00 25 3 -

’Wh
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The excavation of the tést pits was performed manually, using

- conventional tools such as_picks. shovels, buckers, etc. with dimensions of

2.0 x 2.0 m and at the maximum depth possible for excavation whether due to
ground water as in C-11 or bedrqck within which in some cases we excavated
more than 1 meter due to completely weathered and soft mudstone.

In addition to the geological-geotechnical 1ogs, we measured the
reéistance of undrained cuts every 20 cm at cohesive levels, through the use
of the wind vane and the hand penetrometer although at most of the test pits
the soil resistance was greater than the measuring capacity of the
instruments.  This information is included in the description of the

ICOnsistency of the materials,

The levels and types of samples obtained were selected according
to JICA. At each one of the test pits at the Open Channel two disturbed
samples were taken of approximately 50 kg each of the materials considered
most Tfitting for the purposes intended. At the test pits for the
Transmission Line we could take only one undisturbed sample (0.3 x 0.3 x 0.3
m) from each test pit and one disturbed sample of the soils which could not
be molded.

At test pits C-20 and C-21 we could not obtain undisturbed
samples because of the characteristics of the materials.

We also obtained proper topographical documentation of each of
the excavations as shown in Appendix No. 7.3.

- For the geological-geotechnical ctassification of the soils, we
used the criteria listed in Table No. 1 of Appendix No. 7.1 in which the
character of the soils, color, consistency or compactness and organic
material content were determined.

At the excavations where bedrock was found we evaluated
geotechnical parameters such as weathering, fracturing, resistance, ROD as
per the parameters listed in Appendix No. 7.1.

The geo]ogica] and geotechnical logs for each of the test pits
with the results of the laboratory tests are listed in Appendix No. 7.1.



5.2.2 Manual Sounding with Standard Penetration Tests

Sixty (60) manual soundings were. performed: with continuation
standard penetration tests (SPT) with 54 performed along the line of the Open

"Channel, three along the Transmission Line and three in the Poza Honda

sector.

_ The number and 'depth':'of.- the sotinds is shown in the table
rierebelow: : ' -

Pty
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SITE: OPEN CHANNEL
SOUNDTHG COORDINATE | DERTR KUHBER OF | ROCK LINE | N3p | WAVER
N2 — o MADE ~SPT™ ) MAX LEVEL
L E TESY
s - 1 | #33z430 | 607520 4,05 3 2,85 " -
s - 2 | ss9e380 | 607370 3,60 ‘8 1,85 4 - -
s - 3 | 9892330 | 607370 3,60 a 1,860 | - 40 -
8 - 4 { 8392240 | 607100 2,20 4 1,00 51/25 R -
s - 5 | ssv2zi0 | sbdv010 3,35 S ;40 50 -
8 -~ & | sas2180 | &07030 7,50 6 1,50 58/25 R -
s - 7 { 9892180 | 606840 4,85 B3| 3,85 21 -
8 - '8 { gs3z2iio | 6068ES 4,95 u 4,25 3 -
s - 9 | sasi930 | soss20 3,60 8 1,60 37 2,25
s - i0 | oasisso | soseso 3,18 ? 1,20 i - -
8 - 11 | e831730 | s0b4d0 4,50 10 3,00 4 -
s - 12 | 9891745 | sos410 4,05 9 2,80 28 -
8 - 13 | 8331550 | s0B440 3,15 7 2,20 35 -
8 - 14 | 9331320 | 508485 4,05 s 3,40 5% 1,40
s - 15 | 891330 | s06480 2,00 5 1,60 30710 R -
() 8 - 16 | 9891180 806320 2,40 6 1,70 30/10 R -
- 8 ~ 171 | sas1d10 | 08310 2,50 5 1,60 30710 R -
s - 18 | s891080 | 508140 4,95 i1 3,80, 29 -
S - 8 | 9880360 | 605130 3,50 8 3,00 30/10 R -
8 - 20 | 9890370 | £05030 3,60 8 2,60 3t -
8 - 21 | 9890760 | 605950 3,50 9 2,60 30745 R -
s - 2z | 9sso700 | 605300 2,90 7 1,60 30/10 R -
8 - 23 | 9890540 | 605830 1,20 3 0,25 30/%0 R -
s - 24 | 9890570 | 605770 0,80 3 0,20 30/10 £ -
"8 - 25 | 9830530 | s05730 3,10 7 2,00 54 R -
s - 26 | 9890570 | 05830 3,15 7 1,60 49 -
8 - 27 | 9890520 | 505630 3,15 7 1,20 63 R -
§ - 28 | sageseo | sos420 2,70 6 1,20 55 R -
s - 29 | 830530 | 505435 3,60 8 2,50 43 -
§ - 30 | 9880350 | 05280 4,30 10 2,80 30/10 R -
8 - 31 | g8z0380 | e05240 2,10 5 1,60 30/1¢ R -
8 - 32 | 58%0140 | 605240 1,60 4 1,50 36710 R 1,00
8 - 33 | 92830080 | 605050 3,00 7 2,50 | 3o/15 R -
8 - 34 | 9889880 ] 5035000 2,80 7 1,70 30710 R -
s - 35 | 9283910 | 604960 1,50 ] 0,70 30/ 5 R -

()
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SITE: OPEN CHANNEL
SOUNOING COORDIRATE DEPTH " MUMEER OF | ROGCK LINE Rap | waten
(5] i n MADE "SPT KAX LEVEL -
N E TEST ' o
s - 36 | 9ssaso | BO4TIO 2,10 6 1,20 34 -
8 - a7 | 9883880 | 604760 3,13 ? 1,20 40 -
8 - 38 | seser00 | 604670 3,18 7 . 1,20 48 -
8 - 39 | 9883675 | 604860 1,00 3 0,80 30/10 R -
8 - 40 | 9889650 | 604830 2,70 & 40 au -
s - 41 [ gsszado | 604520 1,10 3 1,00 30/10 R -
S - 42 | 3689415 | 604540 0,85 3 0,90 30/ 5 R, -
S - 43 | 3883400 | 604560 3,15 7 ,80 38 -
S - 44 9889380 | 604285 4,95 it 3,20 31 -
s - 45 | s8e9320 | 604370 4,20 10 3,40 20715 R -
§ - 46 { sseszio | sos280 4,50 10 (3,80 21 -
S - 47 | 8885270 | 604240 4,85 1] 3,40 . 35, -
3 - 45 | sssaiso | eo4zed 2,25 5 0,80 NTE -
s - 49 | ssssos0 | 604190 2,25 5 5,00 38 -
s - 50 | sessozo | so4090 1,20 3 1,10 30/10 R -
5 - 5% 2889010 | 504010 2,70 6 1,20 42 -
s - 52 sas8930 | 6o3s7s 4,05 8 2,00 47 -
s - 53 | sesesso | eozsso 3,20 1 2,90 30/10 A -
s - 54 9gesaio | 603810 4,05 8 3,00 51 -
SITE: . TRANSMISSION LINE
SOUHDING . COORDINATE OEPTH NUMBER OF - | ROCK LINE Nao WATER
Ne : - = HADE 897" HAX LEVEL
R 3 YEST ' "
s - 55 | essz3z0 | s0ss50 2,25 s 1,50 29 -
8 - 56 8332380 | 811650 2,25 5 - 1,30 42 -
8 - 57 | egesses | s27480 0,40 i " 0,30 '30/10 R -
s -5t | - - 5,10 3 2,30 30/10 & -
SITE: POZA HONDA
SOUNDLNG COORDIRATE OEPTH NUMBER OF | ROCK LINE MN3g | WATER
he a MADE "8PT" : MAX LEVEL
N E ¥EST
8 - 58 - - 7,20 s 4,70 28 1,20
8 - 59 - - 4,00 8 3,00 17 2,20
5 - 60 - - 2,25 5 6,80 27 -

-

[
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The. manual sounding were performed with continuous standar
penetration test, each 0,45 m,

Standard equipment was used for the execution of same, i.e.:

Weight of the mass: 140 1bs.
Height of the fall of the mass: 76 cm.
- Diameter of sampler: e

At the sites where it was possible to install a headframe, when
the slope was not strong, to expedite the work, a tripod or a cane tower.

Standard penetration tests were performed continuously every 45
cm using -the standards for said test, i.e., the line is divided into 15 om
sections and the number of strokes necessary to drive each 15 cm sectioh is
counted. When more than 30 $trokes are necessary to drive a 15 cm section or

-when the total strokes necessary to drive the last 30 cm reaches more than 50

strokes, then it is considered a reject.

For the interpretation of the test, we take the strokes necessary
to drive the last 30 cm and obtaining the amount of Ny The strokes from the
top 15 ¢cm were not used because the land could have been altered.

Samples obtained from each test with the split tube 2" in
diameter have been logded with the geotechnical criteria listed in Table No.
1 of Appendix 7.1 for soils and with the geotechnical c¢lassification
standards for the case of rocks. The samples have been preserved in double
plastic bags, duly labeled in case it is necessary to perform laboratory
tests or geotechnical logging later on. ‘ :

by

As may be observed in the geotechnical logs of the soundings,

~ they were performed on colluvial soils and completely weathered rock down to
- the depth in which rejection takes place or where it is normally possible to

perform such soundings. It is important to point out that all the soundings
parformed detected the contact of the colluvial soils with altered or healthy
rock, penetrating in certain cases more than 2 cm in completely weathered
rock., '
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Also, we took‘photogréphic documentation of the way the 50undingé
vere performed as shown in Appendix No. 7.3.

5.3 RESULTS OBTAINED

We shall meke a brief analysis of the résults obtained from the
field investigations for each of the sectors in the study.

5.3.1 Open Channel

Along the line of the Open Channel 10 test pits and 54 manual
soundings were performed which when added to the investigations performed in
the Feasibility Phase provide important documented information on the
geotechnical characteristics of the soils and surface rock,

. tocation of the test plts and manua! sound1ngs are sham1 in
Appendlx No. 7.4.

_ - Detailed logs of each of the test pits and each sounding are
found in Appendix No. 7.1. :

Excavations of the test pits were for the purpose of determining
the properties of the colluvial soils for their use as building materials for
the walls of the channel as well as to learn the strength of said soils for
determining the explomtatlon volumes.

From the analysis of the bedd1ng prof1les detected we could
. determine the follow1ng beddlng pattern:

7/

- - A black soil vegetation covering made up of black silty clays
with indices of organic material {roots) with a consistency that
is quite hard, in its dry state when excavations took place.
Strength varies from 0.2 m to 0.50 m with a predominant strength

-of 0.35 m,

- Under the vegetable covering is a levei of s11ty clays with gray
' or grayish brown coloring with approximately 20%-30% weathared

()
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- debris with a consistency that is quite hard and hard, found at
a depth from 0.20 m to 0.90 m with a median strength of 0.70 m.

- Under the level of clays we found a stronger coltuvial layasr
cons1stmg completely of debris or highly weathered mudstone or
silistone, encased in a clayey-silty matrix with a brown-yellow
coloration and a consistency which is quite hard. Within this
layer we may observe the predominance of the clayey-silty matrix.
The depth of the layer is from 0.90 m to 3.60 m with a strengtnh
varying from 1.00 m to 3.00 m. -

‘The soils described constitute the colluvial layer which based on
its characteristics are the product of on-site decay of the rock, whether
mudstone or siltstone. = Therefore, it is difficult to establish a clear
contact of colluvial soils with the completely weathered rock since a
transition occurs as a product of the degree of weathering of the rock.

Under the colluvial soils defined based on the c'riteria
indicated, we find brown and yellow mudstone which is completely weathered

~and in many cases looks like weathered blocks or debris, 8ut based on
eriteria for texture and bedding, we can define it as rock with a v quality

index (very bad) starting from a V resistance index (no more than 20 kg/omz),
v fracturmg grade, Y weatharmg and RQD = 0,

The mudstone or saltstone detected in the excavations belong to
the onzole formation.

- We should indicate that the consistence of the colluvial soils or
the resistance of tha weathered rock changes quite a bit with water, such as
the cases of test pit C-11 in which the water leve! is 1. 60 m deep,
decreasmg the consistency of the debris Iayer to a c]ayey matrix which is
quite hard to somewhat consistent (> 4.5 kg/cm to 1 kg/om ), determined with
a penetrometer and hand torvane.

Manual soundings were for the purposs of determining the
resistance of the soil for ths purposes of foundations along the section of
the Open Channel,
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A1l the soundings made contact with soil-rock and even some got
more than 2 meters deep in the weathered rock.

Based on the anaiysis of same, we have determined the following:
7 soundings detected contact at a depth of less than 1 m; 27 soundings

detected contact between 1.0 m and 2.0 m deep; 13 soundings determined it

between 2.0 m and 5.0 m deep; 6 soundings determined it between 3.0 m and 4.0
deep’ 1 sounding'determined it at-a‘depth of more than 4.0 m.

The depths reached by the soundings vary between 0.80 m and 4.95
m depending on the depth that detects the presence of rock and its
characteristics since at the sites where the ¢olluvial strength was htghar,
we managed to reach a greater depth since the strength of the completely

- weathered rock was greater. While at the sites; especially at the bottom of
‘ steams where the colluvial covering has been washed, their strength is less

or does not exit. Likewise, the weathered rock has less strength or has not
been washed paving the way for a rock with better geotechnical
characteristics.

Regarding the bedding profiles detected, thoy were the same as
those found in the test pits with the fo)lowing sequenca:- One layer'of
vegetable soil with a strength between 0.20 m and 0.50 m, followed by a silty
clay layer with debris which in some soundings is not detected and a layer of
weathered debris with a clayey-silty matrix followed by comp]ete1y weathered
rock constituted by mudstone with a Vv qualtty index.

In some cases, where soundings were at the lower sections of
streams with elevations of less than 100 meters about sea level, the sequence
varies ,passing from a small vegetable tayer: measur1ng a few cent:meters to

. sandstone rock with a IV qua11ty index.

Thne geotechn1cal logs for each sounding with its values of Ny are
shown in Appendix No. 7. l

L
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5.3.2 " Transmission Line

Five test pits and 3 manual soundings were performed along the
Transmission Line. Said investigations were for the purpose of determining
the properties of the surface soils or rocks for the purposes of the
foundations of the Towers. -

The location of the test pits and manual soundings are shown in
Appendix No. 7.4, ' '

Because of the distance between each test pit and sounding and

the: considerable differences in the elevations of the sites, we have obtained
different results. Therefore we will analyze each cut obtained separately.

TEST PIT € - 20
From 0,00 to 0,35 m Hard brackish vegetal soil

From 0,35 to 1,10 m -Weathered debris of mudstone in dark brown clayey
a matrix, hard.

From 1,10 to 1,50 m : Completely - weathered 1light gray mudstone with
' © . oxidatéd joints, soft rock.

We could not obtain an undisturbed sample from the debris level
and; therefore, took a disturbed sample in order to perform the tests on the
remolded samples,

TEST PIT C - 21

From 0,00 to 0,40 m  Dark brown vegetal soil very stift

From 0,40 to 1,10 m Weathered debris and blocks of siltstone and fine
grained sandstone in yellowish brown silty sand
matrix, very-stiff,

From 1,10 to 2,20 m Completely weathaered yellowish brown silty fine

grained sandstone with oXxidated joints, very soft
rock, quality index V.



From 2,20 to 3,00 m Very weathered yellowish brown silty fine grained
sandstone with a quality index 1V.

"As at test pit C-20 we could not- obtain an,undiSturbed sample
* from the debris levél, taking a sample of a disturbed sample for the tests on
the remolded sampie. '

- TEST PIT C ~ 22
. From 0,00 to 0,30 m Blackish vegetal soil, hard.

From 0,30 to 0,95 m Grayish brown silty clay with some weathered debris,
S stiff. . s ‘ :

From 0,95 to 2,35 m  Weathered debris of siltstone and fine grained
sandstone in brown silty matrix, stiff,

From 2,35 to 3,50 m Completely weathered brown mudstone.with oxidated
zone, quality index V (very soft rock).

. Soundings S-55 and S-56 showed quite similar results with soil-.
rock contact at 1.50 and 1.30 m respectively and a lithological makeup
constituted by hard and sandstone colluvial soils which are finely weathered.

Yoward the site of test pits G-23 and C-24 and sounding $-57 the
make up of the colluvial soils varies and are similar to one another. . They
are constituted by a vegetable soil tevel 0.35 m and 0.40 m thick.

p S
_ There is a debris level in a clayey-silty matrix up to 0.80 m and -
a strong layer of grayish brown clay which is quite hard to 2.80 m at test
pit C-23 and to 2.50 m at test pit C-24. This clay level takes a reddish
coloration towards the base. :

At test pit C-23, under the clays,:we find sandstone with a very
fine grain that is highly weathered with a v quality index while at C-24 from
2.50 m we find a grayish brown mud with some fine sand that is consistent,
At this test pit we did not have soil-rock contact.
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C-23.

5.3.3

The cut detected in sounding $-57’ is equal to that at test pit

Poza Honda

Three manual soundings were performed with different results,

Sounding S-58 which is located at Estero Guajabito, reached a
depth of 7.20 m and detecting an alluvial layer made up of fine
silty sand, alternating with levels of soft silt up to 4.70 m and
later detecting a completely weathered level of sandstone up to
5.20 m deep {possible block) and from 5.20 m to 7.20 completely

“weathered brown and yellow mudstone.

At Test Pit S$-59, located on a slope at the exit of Estero

‘Guajabito, we detected a cotluvial layer with a hard consistency

up to 3.0 m deep and under the colluvial level a completely
weathered brown and yellow mudstorie with a V quality index
appears., ' '

Sounding S$~80 was performed at the exit of the Pata de Pajaro
River, on a slope and a colluvial layer up to 0.80 m deep was
detected. Under the colluvial layer from 0.80 to 1.80 m
completely_weathered mudstone with a vV index is detected and then

- a comnpletely weathered sandstone with very fine silt with a

6.1

objectives:

quality V index.

LABORATORY SOIL TESTS

PURPOSE AND SCOPE OF THE WORK

The laboratory soi) tests were focused on two fundamental

1. bDetermination of the basic geomechanical characteristics
of the soils for their use as materials in the Channel
earth fill.



2.~ Determination of the geomechanical properties of the soils
for the study of the foundation along the Transmission
Line.

Based on these obijectives, altered samples were taken of the
s0ils and 10 teést pits were excavated along the Open Channel and unaltered
and altered samples from the test pits excavated along the Transmission Line.

6.2 TESTS PERFORMED

Nineteen altered tests of approximately 50 kg each were sent to
the laboratory in order 'to study the materials for the Open Channel, and
altered samples and 3 unaltered samples in a block for the study of the soils
of the Transmission Line.

below:

The nuimber and type of tests performed is shown in the table
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TIPO OF ENSAYO _ LINEA DE TRANSHISION T0TAL
“TYPE OF YEST OPEK CHANNEL TRANSHISSIOH LINE
i. Contenido de Hunedad Natura) 1§ 3 o)
Kitura) Moisture conteat
2. Grdvedad Especifics 19 3 2
© Specitic gravity
3. Granvloretefs 19 g 23
{Lamiz ¢ hidrémetro)
grain sire analysis
~ {sieve and hidroreter)
4, Linites de Atterberg 1’ 4 2
Aterderg Limits
5. Pesd Unitario 16 ] 15
Unit Weight
6, Compresidn Uniaiiel 10 - § 15
Uniaxial Compression :
1. Triarial 10 5 15
Triania) Test
8. Consolidacitn 10 8 15
" tonsolidation '
8. Corpactacidn Proctor 15 ? 1
Proctor Compaction
6. Hinchamiento 19 $ 2%
Suelling
11, Eacogimitnto 13 9 28
Shrinkage
12, Dispersivided Pin Bole 18 ] ]

#in Hole Test for Dispersien
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From the 18 samples from the Open Channel, 10 were selected for
performinig all the tests provided ‘as the most promising layer for
construction materials, Five were selected for performing tests as an
alternating stratum including thé Proctor test. On the four remaining ones
only identification, swelling, shrinking and Pin Hole tests were performed.

For the Transmission Line, we managed to obtain only. three
unaltered samples from three different test pits. 'Therefore,‘we'took altered
samples from . those test pits where it was impossible to obtain unaltered
blocks for performing the tests provided on the remolded samples.

Therefore, from the 9 samples taken for the_ study of the

-T}ansmission Line, all the tests including 2 Proctor tests were pérformed and

on the four remaining samples only the ddentification, swelling, shrinking
and Pin Hole tests ware performed.

: A1l the Soil Mechanics Tests were performed at the HIDROSUELOS
CIA. LTDA. laboratories except for the three block samples which were
performed at the National Polytechnic School 1aborator1es, complymng with the
standards set forth for each test

6.3 BESULTS OBTAINED

A table summarizing the resu1ts obtamned for each of the tests
performed is shown herebelow. The complete tests are enclosed 1n ANNEX -
VOLUME 11,

T,
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7.1 LOGGING OF TEST PIT AND SOUNDING
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RULES FOLLOWED FOR THE GFEOTECHNICAL DESCRIPTION
OF THE TEST PITS AND SOUNDING

The figure enclosed shown the distribution of the log of the geo~'
teéchnical data obtained from test pits and sounding as per the type oo~
Tumns.

TEST PIT

Project name

Test pit number

Execution date

Site and coordenate

Depth

Descrmpt1on of the type of soil or rock

The characterization of the soils was parformed based on the labora-
tory tests as per the modified Casagrande Classification, standard
ASTM-2487 and in based on the visual-manual description, as .par
ASTMD-2488. The main criteria are sumnarized in table NO i, _

* The rock characterization was corried out according to the Interna-
tional Society of Rock Mechanicks (Basic Geotechnical Description of
Rock Masses) ‘ :

7. Graphic representation of the type of land. Graph NO t

Result of the Laboratory Test

9. Type of sample and depth

Lo B O R

o]

SOUNDING

‘Project name
Scunding number
Coordenate
Execution date
Depth
- Formation name
- 8011 and Rock type
Graphic representation of the type of land.Graph No 1
Description of the type of soil or rock
Soi1 consistency or rock grade (Bieniawsky)
. Graphic representation of "SPT"
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TABLE N2 |

FOR SOIL DESCRIPTION-

] cean | ST el gw | wen graded fgrovots sond mixtures
GRAVELS GRAVELS “| (7 4 2 hltlo or no
- More than | - FINES [T g el ep | Pooriy groded gravels, gravel-aond mixtures,
 COARSE holt of >5% ol little or no fines :
GRAINED <oorse ' ; — .
TS0 - I;fc;ghoeﬂr_ CR\‘?:%LS .o 0| 6u - Silty g;gve:s. poorly gmded qravel sand—
B r . . 1
More than | thon No. & Akes  [Loe sift_mixtures
* hal of sieve size FINES 7.6©2| 6C | Clayey gravels, poory graded gravel-sand~
{sn_o!ger:g:' >12% o0 cloy mixture
o "2'})0 CLEAN b= -+ SW | Well graded. snads, grovelly sands, litts or
siave size Msm(ghs SANDSI ............ no fmes
ore Wan | Loee {00 SP Poorly qrcded scnds, gmvelly sonds tittles or:
AINES S
ho%ftr%fcllc:norse <52 | no fines ;
in $moller :° R : : TR
than No. 4 SANDS 2: ::5 : SM Silty sands, poorly graded sond siit mrxtures_-
sieve size - WiTH % N : _ L
. FINES (%25 SC [ Clayey sonds, poorly graded sond--clay—mixtures
>128 o Lieeg o] s
\";C? \.// ML lnorgenic silts ond very fine sands, rock. flour. sﬂly
: g{— 5 & or cloyey fine sonds with shght p!osl:cny
. 7l
SlLIE-Is U?yolin(m:i'iAYs ———————————— cL: Inorgomc clays of low to medium plasticity, grove!ly
res§ thont 50 clays, sendy clays, silty clays, lean cloys =~ .
. - v Y Organic silty and orgonic silt—ciays of low
oo N
/ : .
SOILS \):C( \4 MH fnorgonic silts, micaceous or dlotomoceus flne
Mors thon Ny \\;, sandy or silty soiis, elastic sits
half materials SNPYS
is ts‘_r;r)c)ller S’L‘E%u’?goﬁrgk’ws 1 lnorganic clays or hugh plosticity, fol clays
No. 200 greater then 50 S ' : ;
sieve sire \i'k?i?/ OH Organic clays of medium to high plasticity :
¥ %2 ' . . L
HIGHLY ORGANIC SOILS iq: NPT Peat and other highly organic soils
o 1 ~ .
) R Ny =3
§0
50
CH'
_ 40 /////
PLASTICATY -
INDEX 30 : ,45//
cL / WH
20 <} -
CL-ML /1ﬂf
X, — 7
N A ot OH
0 .
0 10 20 30 40 50 60 70 ac S0
LIQUID LIMIT

Y
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TABLE N2 |

DESCRIPTION FOR PARTICLE S{ZE CONTENT

SIEVE NUM
3/ No.4  No.10 “ No.40 No.200 2L ASTM
GRAVEL SAND FINES
COARSE FINE COARSE MEDIUM FINE SILTS CLAYS
100 20.0 4.7 2.0 0.5 "0.74 0.002 SIEVE SIZE
RATE DESCRIPTION TERM

5 - 10 TRACES
10 — 20° - soME-
20 - 35 LARGE AMOUNT OF
35 ~ 50

CLAYEY, SILTY, ETC.

DESCRIPTION OF COMPRESSIBILITY TERMS FOR A GRANULAR SOIL

N
010 4
5 70 10
11 1O 30
31 70 50

>50

DESCRIPTION TERM
VERY LOOSE
LOOSE
COMPACT DENSE

DENSE
VERY DENSE

DESCRIPTION OF CONS!STENCY- TERMS FOR A COHESIVE SOIL

q (xPg)}
<25

25 10 50

50 10 100

100 10 200

200 TO 460
>400

)

N3o_
<2

2 to 4
48

8 to 10

15 to 30
>30

DESCRIPTION TERM

VERY SOFT

SOFT

FIRM 1 kg/cnt = 100 k Pa
STIFF q = UNIAXIAL COMPREHENSION
VERY STIFF STRENGTH

HARD
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AOCK’S WEATHERING

Sound Rock
Without visible meteorization

The joints are slightly oxidated

Slightly Weathered Rock

Weathering penetrates slightly into the rock thru main joints

Very Weathered Rock

Weathering follows thru all the rock’s body, but the rock is strong
enough not to be broken by hand.

Less than half 'of the rock's body is desintegrated and/or decomposed

into soil. Some parts of the rock’s body is healthy rock or shght]y
decolorized, as & whole, or as contiguous blocks.

Highly Weathered Rock

Weathering thru the whole rock’s body. The rock can be easily desin-

. ftegrated by hand.

3

More than half of the rock's body is desintegrated and/or deocomposed
into soil. The rock’s body could have healthy blocks or slightly
decolorized bliocks.

Completel ¥y Weathered Rock

IA'II the rock’s body is desintegrated or decomposed into soil, being

possible to recognize its original structure and rock type.
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TABLE NO 3

. VISUAL RESISTANCE GRADES OF ROCK'S MATRIZ

Very Stiff Rock

- Mard to break (qu > 2000 ko/ci!) |

- Very c¢risp sound when hit by hammer’s- head
- . qu > 2000 kg/cw

stiff flock

- Sc'f‘.atchab]e and breakable with hammer’s head
- Crisp sound when hit by hammer’s head
- 600 < qu < 2000 kg/cma

Medium Rock

~ ' Easy to scratch with hanmer’s head

- Uncrisp sound when hit by hammer’s head
- 200 < qu < 600 kg/cm’

soft Rock

- Easily to scratch with hammer
- Impossible to break by hand in blocks greater than 10 cm!

- - 60 < qu < 200 kg/cme

Yery soft Rock

- Hammer's head corner hit leaves a mark on the rock
- Breakable by hand
- 20 < qu < 60 kg/cnf

Transition between rock and soil: 4 < qu < 20 I-:g/cm2
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TABLE NQ 4

STRATA THICKMNESS ADOORDING YO B.G.D.'S SPECIFICATIONS

INTERVALS - SYMROL. DESCRIPTION
> 200 F i | Very thick
60 - 200 F 2 - Thick
20 - 60 '_ F 3 Medium
6- 20 CF4 . Thin
<6 . F5 ' Very thin

e
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ble 5 The Rock Mass Rating System

A I INICATION PARAMETERS AND THEIR RATINGS

(alter Bicninwski, 1979).
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Duaconinutes :
Turels #nd maes 0 -t -5 -0 -12 -
gy Fourdatans [ -2 -7, -1% -5
SOt s 0 -5 -35 -5 - 60
€, POCH MASS CLASSES DETERMINEG FROM TQTAL AATDINGS
. Ratrng W0 — 81 B3 — §1 B0 = A1 -2 2
Crass pe. i L] "t 4 \i
+ Oesoriplon Wery gord 10ck G 1w 24 voch Pode :oCk Veory poor 10ck
€ MEANNG OF AOCK MASS CLASSES :
C1ass mo 1 ] [t} LS v —
h apiage !')fi.l-uﬂlﬂ Fyyr s iS5 mospan l\ﬂllqi ¥-m o2 " oan e §omosdan 100 3x 2 %.m vzan 34 et v Y moapan
Coda 300 of the 10ck mass (WPa} 2400 300 - &) 200~ 300 10G - 200 < k3
Fiziga ngie of e rock mass (degt >4% 35-148 %05 LA B2 ] <15

P Al Bleniawskd {1979).



SYMBOLIC  FOR EACH TYPE OF SQIL OR  ROCK

{oraruic we

Famacd

e VEGETAL SOWL, ORGANIC = SIY OR CLAY

= sy

o] SANDY. SIY OR “SILTY  SAND

# s o e o]

Pyl PLASTIC - CLAYS

UEE7E FINE . GRAINED SAND WITH A SMALL CONTENT OF FINES

= =| nupsTONE

SZZE| SILTSTONE

S BT

NNl FINE GRMNED  SANDSTONE

ey s onas

HINEND MEDIUM  TO COARSE. GRAINED SANDSTONE

====| ALTENATING LAYERS OF SILTSTONE,SUDSTMl AND SANDSTONE
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TEST PIT



PROJECT : THE OETALED DESIGN ON TRANSBASIN CHONE-PORTOVIEJO BASIN TEST PIT N#& ¢ ~ 10 - | DATE 1 20-12-93
SITE: OPEN CHANNEL > ' - COORDINATE : N 9892630 - € 607645
| e 33 UMITES | e ' o e
| R ¢ R pancLE SIZE ATTERBERG weighr |y | TRUXWL | CONSOUDATION | coupsction | swerme |  SHRINKAGE
: ' ) ¢ . . : " : _ ‘ : PIN
[oEPTH DESCRIPTION P W ¢ v LASIF] . ¢ . - ¥ — REMARKS
m 0 X |11 44 #200) 22 | w0 | we | e uces MOISTISATUR Yuws| C $° | Pp { Cc | Cv max] OMC | P v Ws s |VYe
_,"E_, vy _ Ka/erPiKe/ond) d‘_‘g Ko/omd esafebl oy ford x eg/fom” b 4 X |'X |%
BUACKISH VEGETAL SOIL, HARD L e
| "DARK GRAY ORGARIC CLAY [~ i
] 0.50
i FE
WEATHERED DEBRIS OF SILTSTONE By
IN YELLOWISH BROWN SILT-CLAY T .
MATRIX, HARD Sty , %
= :
5 - o o
1.0 == I ' . : ; ' A
- 3]z jerea (100 ) 96 | 2 | 59 |37 |22 [MH {159 11683 ]1.52 | 090 20 | 055 (0.1254.0461.07 [44.4 0.20 [0.00 16.53 425 [NDI g
%] ql
4] I
5] 1.40
I WEATHERED YELLOWISH BROWN ==
MUDSTONE, VERY SOFT ROCK =
20 2.00
L o
Y
: : 2
[ 343 {2.727| 100 |s87 | 18 | 55 | 37| 18 | MH [1538] - | - - . - - |- - |o.a0|o00]| - |12.98 |4788IND2 %
' &
o~
)
- == =
| 30 == 3.00
| END : 30 m
[ 40 .

297



PROJECT : THE DETALED DESIGN ON TRANSBASIN CHONE- PORTOVIESO BASIN TEST PIT N# C - 1 = DATE : 151293

'SITE: OPEN CHANNEL ) COORDINATE : N 9892440 £ 607000
B s 6| - uMmes | UNIT i .
. ‘ . & P | parmoe size ATTERBERG | | weiowr |y [ TRAXAL | CONSOUDATION | compaction | swallme SHRINKAGE [
loePTH DESCRIPTION FLW [V TR — LAt ¢ o [— . r OLE * REMARKS
m 1% |1 or |y - [uees, . ¥ G| 9o PpfCe [Ov |[Ymadouc| P | v [ W [Ls fve
t 4 {f200|24 | WL | WP | IP MOIST{SATUR] F _ R
| i v +| £ _ hosorlhokn?| 499 Yoo leoapal s d X b d % | % | x|
QULACKISH VEGETAL SON, HARD 5 v,-"- 2
! =
GREVISH SROWH CLAYEY SAT WITH -
SOME OF WEATHERED CLASTICS, HARD -
- WEATHERED CLASTICS OF SATSTONE =2 ' ' '
5 ¥ YELLOWISH SROWN CLAYEY-SILT BT bak
MATRIX, HARD e — - _ : .
[ =% i )
- - -
1.0 : ==E
[ _C_LAY WITH CLASTICS - Fag]

~4-137.7 |2.606]| 100 | 869 | 20 80 54 26 | MH 1558|1859 [1.70 [0.70| 16 [0.46 |0135)2.62 | LO7 (456 |1.25 |000 g 15.80 4209 NDI

STiEF

:[lq '
Lo,
It 4!
{ af -t
et
DISTURBED N 1

[4-9 4]
- ,_'._..‘-.“i.
-
i S-S
L Sytyi I _ _ _ _
- -—-{ . ) :
2.0 o 9] . . : : . 2.00
END 2 20 m
| END OF PIT BY WATER PRESENCE
|
v
[ 3.0
4.0

9



PROJECT : THE ODETAILED DESIGN ON TRANSBASIN CHONE~ PORTOVIEJO BASIN - _ TEST PIT N#2 ¢ - 12 -] DATE @ 20-12-93
SITE: OPEN CHANNEL . | COORDINATE : o N 9892440 E 606500
A $ 8 oaere - UMITES UNIT \ " ' 1
. R P PARTICLE SIZE - ' _ v TRIAXIAL CONSCUDATION | coupacTON | SWELLING SHRINKAGE ;
. . 0 £ A ATTERBERG - WEIGHT M PIN
IDEPTH DESCRIPTION IF L E: }' _ : LASIF] - : Y — : LE REMARKS
m L% (3Tl ga|p2o0|2m | w| we | o [ uostisarun F vaf € ) #0] PP | Co | Ov [fmox(OKGY P | ¥ | Ws | La (Ve
L - o Y Col O I g VR R R KR EL
| BLACKISH VEGETAL SOIL, HARD L
i DARK GRAY CLAY WiTH TRACES b — -
- OF OXIDIZED DEBRIS AND ]
i ORGANIC MATERLAL, HARD I“_—:_-
S R S NN W N F 050
| WEATHERED AND OXIDIZED DEORIS [ = =
OF SILT IN YELLOWISH BROWN Ayt ;
I SILTY—CLAY MAIRIX, VERY STIFF f = -
10 a9 | %
— Ay :
I F“:?:-az.a 2679 10090 | 14 | o | 43 | 18 [ mn|usslr7os| - | - | - -l - }- 113 {460} 160 |Joea| . |25.49|35.5|nD2 é
[ R ' 3
9]
i ==
P94
. =% 1.60
. = — _
i YELLOWISH BROWN CLAYEY SILT Syt
I WITH NUMEROUS WEATHERED AND BB
I OXIIZED DEBRIS, VERY STIFF [__nfu
| 20 ' .;§~._.: 2.00
2
o]
- 2
|25 |
- L_-:g-:_: o~
P—__—:_'q_‘ 2
ﬁ:-::_zu.s 26831100 | 89 | 16 | 71 | 48 | 23 | mMu | 154 248]0.85| 20 |1.05 [0.126|4.752] 1.09 |42.60] 160 | 0.00 |2i53 |49 [ND2 | @
- 3-0 E":";" E
[~ |swEF e o
" o
]
4 g 3.60
WEATHERED BLOCKS OF YELLOWISH BROWN |1\ . .
SIRTSTONE W SILTY=CLAY MATRIX D Q
[ 40 b

END : 40 m

)M | _' | |



S

Fan

PROVECT : THE OETAILED DESIGN ON TRANSBASIN CHONE- PORTOVIEJO BASIN TEST PIT NS C — 13 .| DATE ;" 15~-12-93
SITE: OPEN GHANNEL | o COORDINATE : N 9891540 € 606387
el |s¢ ! | LIMITE ' : o ATON oA : g
' 8- P R| PARMOLE SZE - | areg 3R WEIOHT g | TRuxaL | consoupATioN |ooueacnon | swrume | SHRINKAGE |
DEPTH * DESCRIPTION Fw e r : . T | T _ v - = REMARKS
m UL 12 Y] g lazoo|2m | we | we | o |YSSluostlsarun] ¥ o] © f 50 [ Po | e | ov [Ymadouc | P [ v | Ws L (v
. ¢ vy : Yo emiKaknc| 349 K8/om2 ik U R x_ 1x |
BUACKISH VEGETAL SO, MARD S
DARK GRAY CLAY WITH DEBRIS, HARD ]
I B Et_.:q;
WEATHERED DEGRIS IN GRAYISH iy
BROWN SILTY MATRIX, HARD . 5%
_ _ e 0.80
GRAYISH BROWN CLAY WITH TRACES - -
1.0 | OF OXIDIZED DEBRIS, HARD [
L. WilH SOME DEBRIS i B
- - >
RSN B _ : - &
— —|35.7 |2743{100 | 97 | 53 | s2 [ 47 | 45 | MH |uses[1.750|2.53 | 100 | 26 |0.95 jos |1.92 | 118 |36.30| 1.35 | 0.00 2112 |57.33| Not | @
.‘_g..o . 1 . . _ _ _ 2.00
YELLOWISH BROWN CLAY WITH NUMEROUS (-~ | : -
OXIDIZED DEGRIS, HARD ' WY
N
—
Al
. - — - o
WEATHERED YELLOWISH BROWN —— .
|, verY soFT wubsTONE T _ | _ a
' {333 2622100 | 93 | 8 |78 | 42 | 36 [Mu | - - | - -] - - S - - |- - - |219s]aomt|nOI | @
3.0 o ' ' B
[ e [a]
— ‘ ' '_ ' ' : ) : 3.50
4.0 o ——

END ¢ 40 m




PROJECT : THE DETAILED DESIGN ON TRANSBASIN CHONE- PORTOVIEJO BASIN TEST PIT N c-14 DATE ¢ 20-12-93

e

SITE: OPEN CHANNEL S | GOORDINATE : N 9891045 E 606183
4 s 8l UMITES | unn ST » . o |
o R P Rl PADCLE SZE€ |, rrereire wpoht |y | TRUXAL | CONSOUDATION |ooupacron | swoitme | - SHRINCAE |
DEPTH DESCRIPTION . f W ;3 Y S S LASHF § o : Y ' LE REMARKS
m L | X% g Uccsy . H C | Pp | Cc [Cv [fmaiOMC) P | V- | Ws |Ls [Ve
L L'T) g4 4200|224t | w | wp ! 1p MOIST|SATUR - L R el O
_ _ Y KAk ool deg Kpfom2) N o ki) X Kg/cvff X il i R
BLACKISH VEGETAL SOIL wiTH L '
OXIOIZED DEBRIS, HARD Y
[ BUACKISH GRAY CLAY WITH TRACES . —
[ OF OX)DIZED DEBRIS AND ]
i ORGANIG MATERIAL, HARD el
_ | -] - : | 0.90
| 1.0 | vELOwiSH BROWN WEATHERED e ' |
AND OXIDIZED DEBRIS IM DARK GRAY - 5l
- SILTY~CLAY MATRIX, HARD X
- iy .
L _ : a
P plas boses|roo | 76 |19 |78 [ a3 | 35 | mu |15 |Lna 116 |37.8 [0.60 | 0.00 3z95/2824| WO | &
pad | G
— -p a
L H-P"._
fral's 1.90
20 6.
GRAVISH BROWN CLAY WITH NUMEROUS —
i WEATHERED OEBRIS OF MUDSIONE, HARD [ ]
ooy
Yol o
--._.H._. : v- . z
—~ o [39.7 12565 100 | 94 |18 | 70 | 44 | 34 | Mu [1523 708} 1.0 [ 160 | 14 [0.72 [0.145 }5.494 (16 [40.2 [0.10|0.00 3107{3117 | NOI | §
. : [er]
30 GO §
o |
~ ey | -
. O : _ : :
| BLOCKS OF SILTSTONE - fe —} : ' 3.50
i WEATHERED YELLOWISH BROWN - i
MUBSTONE, VERY SOFT ROCK —=

4.0 ' : .

END: 40 m



} PROJECT : THE DETAILED DESIGN ON TRANSBASIN CHONE- PORTOVIEJO BASIN TEST PIT N3t C--15 DATE : 20-12-93
SITE: OPEN CHANNEL ' | ' ' COORDINATE : N 9890440 £ 605090
P s ¢ UMITES NIT ' - L o . .
R P R| PARTICLE SIZE ' : UNI v TRIAXIAL CONSOUDATION | cOuUPACTION | SWELLNG SHRINKAGE :
. _ ) E A _ : ‘ ATTERBERG WEIGHT H _ _ : PIN
DEPTH DESCRIPTION Flw e v —_LIASIF = . . - “ ‘ : \E REMARKS
m HENLE ol ot | | Uees u o |0 | pplce oy |Ymajouc! P | v | ws [Ls |ve
E Y 1, '4 }200 2 WL wp P . k{OLST SATURKgfcmz Kg/cma d‘-g . K’/m . grfcm? - 4 . Kq/cn% x x x %
BLACKISH VEGETAL SO, VERY STIFF —~ -~ '
- —T.-J—
Vo
pinit
Sl 0.40
YELLOWMSH BROWN CLAY WITH —~ | -
SOME OF WEATHERED DEBRIS, [ T -
VERY STIFF ] -
- — L)
I L LEVEL OF BUACKISH CLAY [ T _ _ : &
[ o7.s [2658 00 | 76 | 48 | 9t | 39 | 52 [cn [1399 |Lesl [ 1091 0.70] 22 |0.80 0.4391.531( 106348 | 150 0.00 1475 | 5708 |8 DI B
p—— B [a]
1.0 = - 1.00
== " [} LEVEL OF BLACKISH CLAY . P
} _ | = - 1.20 «
WITH NUMEROUS DEBRIS, STIFF P - Y
: | 5 [32.4 [2s08| 100 | 98 | 18 |90 | 44 | 46 mufraco| - | - |- |- |- p- |- |- | - |60 Joco 12.33}57.74 [ N D} g
i o
-y 5
A a8
160

WEATHERED YELLOWISH BROWN
MUDSTONE, VERY SOFT ROCK

TTTTTITITI g
HEEEIRANRNRRE:

4.0

END : JOm

So2




PROJECT : THE DETALLED DESIGN ON TRANSBASIN CHONE~PORTOVIESO BASIN | TEST PIT N& Cc—-16 - | DAYE : 20-12-93
SITE: OPEN CHANNEL o .| COORDINATE : _ - N 9890110 E 605090
R s © | B : T T T | B o
: : A PRI pagmcLE size s N wenr g | Thexms | consoupaTon | coueacnon | sweuwe | sHRmkacE [
{oEPTH DESCRIPTION Flw fey ; : CLASIFL— g v v - ——HOLE REMARKS
' I C ' u o
m [ I R uccs ¢ L2 Pp | Co |Cv |[fmaxfOMC| P | ¥V | Ws | Ls Ve
| H PO #e(da00) 2/ | w| we| P MoisT S"angh.?xq/cm? deg Keema| oo % lored] % | % | % |%
BUACKISH VEGETAL SOR, HARD pad
7‘—-——-—
Vv
[ DARK GRAY CULAY WITH SOME WEATMERED | — — |
DEBRIS AND TRACES OF ORGANIC T
MATERIAL, HARD _ -
I _ . _ ' _ L 1 _ : 0.85
[ 1.0 | WEATHERED DEBRIS OF SLISTONE AD FNE |5 ¥ |
— | GRAINEO SANDSTONE IN YELLOWISH S8ROWN .
CLAY-SILTY MATRIX, UGHT PLASISCITY g
VERY STIFF z N
> 2| “
_y | | : g
P ' ‘ &
3 |30 [2636] 100| 78 | 28 | 62 | 36 | 26 |mMH |1e27[r704| - | - | - - | - - {128 |328 |0.75 |0.00 17.39 |38.72 NOI | 5
- ' a
T :
] 1 1.80
] GRAYISH BROWN CLAY WITH SOME — _ : : ' '
2.0 | OF WEATHERED ofsRIS, UGHT Puasticrry, [ —]| - _ : : _ 2.00
== vERY SWEF : =~ _ : _ 1
- “-_.-H-_- ™~
I : i . . ; : e : : =
. — —[327 pass|100 } 95 | 30| 63 | 34 { 29 | Mu [isa2 1759|188 |0 [ 12 |075]|0.107 139 | 128 {318 |i.65 |0.00 15.40l4182 [NDI | g
= _ _ _ ]
3.0 I i
— - [=)
WEATHERED YELLOWISH BROWN -
MUDSTONE, VERY SOFT ROCK o e _
i : : ) ’ N N . . 3.50
40 ==

END ¢+ 40 m



PROJECT : THE DETALED DESIGN ON TRANSBASIN CHONE~PORTOVIESQ BASIN _ TEST PIT N2t Cc-17 OATE :  20-12--93
/ SME: OPEN CHANNEL - | - COORDINATE : N 9889600 E 604670
P 3 g L UNTES ~UNT | - e o
) ' 3 ,E, R pasmete swze A ERG A weleHT " TRIAXIAL .~ | CONSCUDATION | comPacion | swaalne SHRINKAGE PIN
[oerTH DESCRIPTION SR ot LASHF S . — : : oLE REMARKS
m SENIE - uces aurl P [ € P ]ceov [Ymajouc| P |y [ws |t [ve
£ Y fo |F200| 2 | W | wp i P MOISTISATUR| ¥ . _
_* Y . _ Kg/cn?.Kq{c_'rLE deq Kkyfem2 mqr{cn@' % Kq/orr?. x X b | x
BLACKISH VEGETAL SOit, MARD L — -
. T . | ' ' : \ 0.40
YELLOWISH BROWN CLAY WITH SONE — -
DEBRIS, HARD . N S
WEATHERED OEBRIS OF MUDSTONE T -
IN YELLGWISH BROWN SILFY—CLAY . v
[ 10| MATRIG HARD —, o
L g 2 _ -
_ — o233 2623000 1 95 | 30 | m | a1 | 30 [MH [rass[r7ie|res [ 150 | 1 |oso |o2a3foss|rie [323 | 118 foco|  |ico2 |aacelnor | 8
- :
T 4]
A [,
"
r—d——-—
4 ] ) .
A _ 1 o 1.60
[ | WEATHERED YELLOWISH BROWN == _ _ _
2.0 | MUDSTONE, VERY SOFT ROCK =z : ' 2.00
== o
== 3
A==t | . ' J
== —(286 2680} 1001 99 ['a3 [73 | 44 | 295 | mu [i.496 : . _ 1.1010.00 18.35 |42.47ND 2 é’é
s b o
s -
B - == | - 0
| END: 30 m '
}
[ 4.0

30/{\



TEST PIT N*A 18

PROJECT : THE DETAILED DESIGN ON TRANSBASIN CHONE-PORTOVIESO BASIN

imm 1 18-12-93

SITE: OPEN CHANNEL COORINNATE : N 9889155 € 604290
4 3 UMRES | o | -
2 € | PMTICLE SZE | yprepgerc | | weoHr [y | TRAXAL | CONSOUDATON | coupacmion SHRINKAGE
foerm + DESCRIPTION Flw (e ' LASIF - — $ w ' — '
' ' . uces M g o -
mn |E_ X : T §4 |[f20002M § wi| wPi 1P : SATUR] 7 . O . d:»g o/ 2 Ymax 0;40 \;‘c
— . v . " |kasenbigrent] 309 _fo/e atlend
| DARK GRAY VEGETAL SOIL, HiftD —r -
v
! YELLOWISH BROWN SHLTY CLAY L
W_TTH WEATHERED OEBRIS OF MUDSTONE, F— -
VERY STFF =
9 [ — 1
1.0 | WEATHERED WITHISH BROWN —— §
= MUDSTONE WITH NUMERCUS SHELLS, — N : . a
i VERY SOFT ROCK = Z[?47 27261100 | o5 | 24 1 65 | 35 | 30 | mu 1753 |2.90 [1.20| 22 |o70 tio laas | 1. 46.14 E
‘ == _ : ‘ ) ‘ a
I WEATHERED SOFF BROWN : R
2.0 | MuosTONE =
[~ BEDOING ~ HORIZONTAL N
== )
i - “
| N — E : ﬁ
i =[P |25 10095 | 28 [ 64 | 36 | 28 | M 707 112 |41e 5359 é

END : 30 m




PROVECT 1 THE DETALED DESIGH ON TRANSBASIN CHONEMPORTWEJO BASIN ' TEST PIT N2 C-19 | DATE ¢ 15-12-93 )
SITE: CANAL ABIERTO (IPEN CHANNELI.L COORDINATE : N 9888780 E 603850
o » 1 0 _ u 3 : _ ,
o L. . R P R easncte sue Aﬂgfznsfrsm _ wgg;, v TRUMAL | CONSOLIDATON | coupsction | swiume | sHRmKAGE PN
. DEPT DESCRIPTION Fpw ey . ——pas—— . {§ - Y 7 - REMARKS
m L X It t| 44 | #200 aM 'M..' wp i Ip Uccs NOIST SATUR ¥ ¢ 2 | Pp| Ce | Ov mex QMG P | V¥ Wo | Ly |Ve
GRAY VEGETAL $OR, HARD A
Lt
oy
GRAY CLAY WITH SOME OF FINE GRANED | ..
SANOSTONE AND HUMEROUS WEATHEREO |-~ —
| CEBRIS OF FINE GRAINED SANDSTONE, HagD [ -
101 - : i 1.00
GRAY CLAY, HIGH PLASTICITY -~ b
~ —- q
| . : _ 2
i o [29.3 [2698] 100 |95 |30 | 45 | 22 | 23 | ¢ haz3 1.831) - - - - - - |r32 [296 |0.30 .00 13.83]|30.02| NOD} E
B Sy 3
— 1.70
' i GRAY CLAY WITH TRACES OF SANO ]
(: 2.0| AND LARGE AMOUNT OF WEATHERED A,
| DEBRIS OF FINE GRAINED SANDSIONE, HARD | — 1
oy 3
i it Y
il | | 8
I — |25 2e07) 100 1 68 [20 | 90 | 24 19 [ cu faesiss7|2.56 | 165 | 10 | 065 loossaas |1 39 {303 |0 30 0.00{ - {1828|31.00|ND1 é
By ] | 5
[ 30 N Ry
™ |7SMFF AND VERY STIFF o Sals
i N Sals i | ' _ ' 3.60
WEATHERED YELLOWISH BROWS ciar,  |=—=| ' " ' ' '
| VERY SOFT ==
4.0 - — =
END :. 40 m

'}0{.




PROJECT : THE DETALED DESIGN ON TRANSBASIN CHONE-PORTOMEJO BASN = | TEST PT N# C-20 . 7 | DATE 1 15-12-93

STTE: TRANSMISSION LINE : . _ OOOROMTE: o N ‘9892665 E 807780
. P s G ) ’ LIMIT] m 2 ’ - . ) o
_ _ 5 E 2 PARTICLE SIZE ATTSRBEESRG ‘ wgg?" Y - TRIAXWAL CONSOUDATION | commacnon | swatmg SHRINKAGE PIN
[OEFTH DESCRIPTION 'r ‘W Ic ;r - e~ {CLASIF : ¢ . A Y : . REMARKS
¢ Yy ' ' " Iko/eaflkghaf] 94/ ol gcked X gt B | % | % | %
BLACKISH VEGETAL SOR WITH SOME e
OF WEATHEREQ DEBRIS, HARD [ .2
| V¥ .
. . — - . 0.35
WEATHERED DEBRIS OF MUDSTONE IN . [[5 - : ' :
GARK BROWN CLAY MATRIX, HARD =D -
aind 2
S
. §
- _”_E 257 [2649| 100 80 | 39 | 49 | 3i 18 | ML (154 |I.728 |3.00| 180 | 10 |o.75 [o.0s] 78 117 [378]0.15 |o.00 19.36 [40.73| NOI E
[ 10 ' -] 7
1 ]
i iy 1.10
VERY WEATHERED LIGHT GRAY UUDSTONE o=
WITH OXIDIZED JOINTS,. SOFT ROCK o
== : ‘ : : _ 1.50

END ¢ 150 m

| 4.0




.

LA

PROJECT : THE DETNLED DESIGN ON TRANSBASIN CHONE-PORTOMIESO BASN | TEST PIT N&t c-29 | DATE ¢ 23-12-93
SITE: - TRANSMISSION LINE - : ' , - COORDINATE N 9892400 = E 613400
' P 3 G ' UMITES | umr At : .
3 R P R parncte size TTERBERG Hr |y | TRINGAL | CONSOUDATION |compacmon | swiime |  SHRINKAGE .
0 E A A WEIGHT | § _ PN L
{0EPTH DESCRIPTION FLw |e v — LASIF] § o _ L - . _ REMARKS
m L% |ty . _{UCCs ¥l e | s | Pp|Ce |Cv |[fmoxfoMc] P Y [wWs |Ls Ve
4 [f200| 2 | WM. | wP| W® MOIST|SATUR] ¥ . ‘ ) 4
¢ k\’ Y ! Ma/emPg Amd 369 [eSom2 mtfemlocsomd * lkghed X | X | ¥ | %
DARK BROWN VEGETAL SOM. Witk sowe | .|
SAND AND ORGANIC MATERIAL, VERY STFF |- - |
I B 0.40
g WEATHERED DEBRIS AND BLOCKS OF : __TL a7 e -
s SILTSTONE AND FINE GRAINED SANDSTONE P — 2z
IN YELLOWISH BROWN SILTY-~SANDY +— ‘ o
MATRIX, VERY STIFF N : _ : _ &
2673|100 |50 16 |44 | 28 | | mu 668 |.826]0.83 |o.40| 20 P.74 b.434]6.8 [1.32 [21.00] 1.10 [0.00 19.99|26.61| NDI E
10 °
I 1.00
VERY WEATHERED YELLOWISH BROWN
1 SILTY FINE GRAINED SANDSYONE WIiH
OXIDIZED JOINTS, VERY SOFY ROCK
3 . N o
- k
_ . 2
i Zlesrlwoo| 98 | 8 |40 | 22 |18 | oL {1670 _ | - o.28]0.00 19.17|2500| ND I %
a
| 20
: 2.20
- VERY WEATHERED YELLOWISH BROWN
- | SILIY FINE GRANED SANDSIONE WITH
OXIDIZED JOINTS, SOFT ROCK
i 4
3.0
3.00
END : 3.0 m
[ 4.0




Fapes

PROJECT : THE OETALED DESIGN ON TRANSBASIN CHONE-PORTOVIEJO BASIN | TEST PIV N* ¢c-22 : | DATE ¢ 23--12-93
SITE: TRANSMISSION LINE v4 | | o | COORDINATE :
P - . ' - 1
T s ¢ : LIMITES . NIF S . ' . . g
_ -}3 _ g} PARTICLE SIZE . ATTERBERG _ _wgwm 9 TRIAXAL . | CONSOLIDATION | coupacTion | swEwme SHRINKAGE P
DEPTH » DESCRIPTION Fo|ow ¢V : e GlASIF § . b— : : _ oLE REMARKS
. 1y . : ; :
o Holx 1} Laon uces el S vl © | #0 | Pp|ce [or [Ymodouc| P | v {ws |ts |¥e
oL V| #o |f200) 271 | W | wp | 1P . STISATUR| F V=4{_ _ :
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SOUNDING No:

COQRDENADAS
COORDINATE

+
.

£ 607520

¥

PROF. | FORMA-
CION_

FORUA ’
TiON

sutt o oca
sou or
ROCK TYPE

DESCRIPCION

DESCRIPTION

40

50

I
VEGETAL

T HUMUS |
VEGEIAL SOl

'SUELO VEGETAL

VEGETAL SOt

P
72T
T
T

lIIHHlfl}il![liliilHIilIIIIIiI[thl

]

coLuviaL
SOLLUIUM

ARCILLAS Y CLASTOS

ARCILLA LINOSA MARRON
AMARILLENTO COR ALGO
DE CLASTOS METEORIZADOS

YELLOWISH BROWN SHTY
CLAY WITH WEATHERED
DEGRIS

BLANDO

- SOFT

ppaass,

T
—

CLAY AND DEBRIS

CLASTOS METEQRIZADOS
DE UIMOLITA EN- MATRIZ
LIMO-ARCILLOSO MARRON
AMARILLENTA

WEATHERED St STONE
DEBRIS IN YELLOWISH :
BROWN CLAYEY SWTY MATRIX

'

T
Ty

I
i aas \. T
T

e z

rmmps

STIFF

CONSISTENTE

1

ARCILIA MARRON GRISACEA
CON CLASTOS DE LMOUITA
MARRON OSCURA, MUY
PLASTICA

GRANSH BROWN CLAY Wi
DARK BROAN SILTSTONE
DEBRIS, HIGH PLASTICITY

e e
" vorw
1 T I n
(s o
Siv'feirm |
T
t T

i e - Tt
o e S T T
] . -

i
T T

ONZOLE
ONZOLE

a

LIMONITAS METEQRIZADAS -
WEATHERED SitTSTONE
Prrerrrrrniiritde

v l'{

Pabrrirrrrnrirrrent

UMOLMA MARRON
AMARILLENTA, COMPLETAMENTE
METEORZADA

| YELLOWISH BROWN SHISTONE

VERY WEATHERED _

1)

=
T
: ,

n I T +
T o Tt T
1 T T
o ¥ .
i T T T o
T = T ;
= f

FIN: 405 m
ENG ¢ 405 m

haY



PROYECTO : DISENQ TRASVASES CHONE-PORTOVIESO . SONDEQ 5 - 2
. PROVECT @ THE DETAILING DESIGN ON TEANSBASIN CHONE -POR.TOWE'JO SOUNDING No: '
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PROYECTO ; DISENQ TRASVASES CHONE-PORTOVIEJO SONDEO : 3
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PROYECTO : DISENQ TRASVASES CHONE-PORTQVIESD _ _ | SONDEQ : .S - 4
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PROYECTO : DISEND TRASVASES CHONE-PORTOVIESD: SONDEO : 5
PROJECT _+ THE. DEIAILING DESIGN OR TRANSEASIN CHONE-PORIOVIEIO SQUNDING No:
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PROYVECTO : DISEND TRASVASES CHONE - PORTOVIEJO SONDEQ S - B
PROJECT . : THE DETALING DESIGN ON TRANSBASIN CHGNE—PORTOWEJO SQUNDING No: - _
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