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4.1 LOGGING OF BOREHOLES
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BASIS FOR THE CORE DRILLING GEOTECHNICAL DEScRIPrIQN

~ The a!tatched f1gure shows the geotechnical data collected team the

dritted boreholes. A brief descr1ptton of the different parameters used to
characterize the core is gine below:
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18,

18.
20.

' Boiing number
"Prolect ‘name -

TSite ang. coordenate
Depth and 1nc]inat1on of borehole
E]evatlon

“orill rig

Orilled

“Logged -

pate .

- "Depth -

. Elevation _
. Formation name

Soil and rock tipe

Profile, Graph1c NO 1

Core drilling geotechnicaI descr1pt1on

The.3011 samples characterization has followed in based on the
visual-manual description (ASTM-2488) the main criterion are

' sunmar1zed in table N2 1 the rock core characterization was carried
~out accordung to ‘the International Society of Rock Mechanics {Basic

Geotechn1cal Descr1pt:on of Rock Masser). Table NQ 2, 3, 4.

" Soil consistency or réck grade (Bieniawsky)
_ Result of the laboratory test

Graphical 1]1ustrat1on of oore recovery
Graphical illustration of R.Q.D. rock factor
Ny and Lugeon permeability test graphic representation

AY-2



DRILL  LOG T T RO, SHEET N+ OF

PROJECT T I DETALED DESIN ON TRANSSASH CHONE - PORTOVEND BASN (2) | ooomt

s | - . () foomoeures . RO ({? o [ O
7 .

o Y T . wte ¥ .. LRALED

DATE
DEFTH

é g ROCX | oL " pESCRPTON - gg gE RO -":"' T useow s

=
i

{0)

®
@
©)
@
®
®
@
S

g p

e

n
I
T
H
Hﬂr

it

13

ERE 1
R el
Ll H

o ~
(HHE I TRIEE
b Hedid
™ T
et il
f
7
7
1
$17I|
|
i
y
Hi

o T0H

3 e
F.19 = E =
3 gtat Ll i
119 =i E EHEEE
3 =N S
E_ {11 ; fEa CEacni
L ShEaa i
ﬂ 7 & : 1" FiT
-1? T e
3 Sy Secui R G
1 =] Bh : E
3 Frnis S 5T ]
= s g =it =
3 e i
=8 EHEN
-—-:6 ': : ;
E s ﬁ B &
—10 E: ARt T '
3 2 £5 S = # 3
—1“ B 5 pg = z q
A 2EiE : 1
120 Eaes 1 e
2 . N - B B eSS e
21 : - B B SRR
| : sigaE I o SECeEs s
3 S5E ek I
EJe? / o i e
-:' ’ LR ..Eé:
1N s o i
. : T H S 3 _5
|2 2 S5 s
B RS EHIE i i
_23 :—E ERE i
E I hEs :
F__126 l:. = = Ft
3 SR AT 2+ i :_ &
L REE R i5
E.. 427 B %:. it i :
3 - shimiiey e 5
£ g s £ .
8 = k B
] E 4 :
125 - EpE BiF s = T
2 EEh EiEsint

et . : JAPAN  INTERRATIONAL  CODPERATION  AGENCY
m hidrosuelos Cio. Lida, - : b1 € A

A3



TABLE N2 |

CRITERION FOR SOIL DESCRIPTION

ctean 122 ow | wen groded gravels sond mixtures
GRAVELS - GRAVELS (7 45 0 littta or no fines _
_ _ More than FNES |6 2| 6P | ; péody: graded  gravels; grovel-sond mixtures,
 COARSE . haif of S P lite ‘or no fines
NED ‘coarse e = —
GRgil)lLs - traction GRAVELS |6 @ GM | silty gravels, poorly graded grovol-—sond— .
. : lh?n '?J‘:;Je'; F‘!I(SES oo silt mixtures
More thon ! e —
haif of sieve size FINES (7._5_.9 GC | Cioyéy grovels, poorly gmded qrovel—sond—-
moterial | ek [ggie| |ty mixure
. than I O E T T -~
No, 200 CUEAN [0 SwW \ggllﬁg;:ded snads, gravelly sands, litte or
-gleve size . SANDS - SANDS e
h'o”og; :.:2%!:3;0 : FlbéEzS ‘‘‘‘ SP _sgoﬂzagraded sonds. gravelly sands, litlle or
troction < A
Jdn_smoller 7 7TINISU| Sity sonds, poorly coded sand sit mixtures
thaa No. 4 | sanps  |412040 4 » poory 9
sieve size WITH Ol B o . ) .
FINES "{-:{—}1: 3] SC Cloyey sands, poorly graded sand—cloy—-mixtures
»122  |oas.;: _ _
(5% 7 S WL i si ‘ ;
S s Inorgenic silts and very fine sonds, rock flour, silty
: :)),E—; & . or cloyey fine sands with slight plasticity
. 1 | :
SMLS uﬁohrg:[i'\m TS CL L Inerganic cloys of low to miedium plasticity, gravelly
1353 than 50 I'clqys, snndy clays, sitty clays, leon c¢lays
; Y OL | Organic sily and organic sit—clays of low
FINE gﬁ 9 ¥ g ys
GR.ANED ) ’ﬁ ploatICIty'
N WS
sous . ~.)j¢ MH Inorgonic silts, ficocecus or diatomaceus lmo
h_il;eore tthgq g{ sondy or silty soils, elastic silts
alf materials .
is ts'r\'g?‘uer _ S!ﬁuﬂq"ﬂﬁm - '_‘-_-‘“""‘“": CH | lnorgonle cloys or high plasticity, fol cloys
No. 200 grecter than 50 Tahisiety _ -
sieve size : $ o | Orgonic clays of medium to high plasticity

HIGHLY ORGANIC SOILS ] PT f’eot ‘and other highly organic soils
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DESCRIPTION FOR PARTICLE SIZE CONTENT

" TABLE N2 1

i)
| -  SIEVE NUMBER
R4 No4  No.10 " No.40 No.200 2L ASTM -
GRAVEL SAND ﬁﬂE‘::‘i
COARSE FINE COARSE MEDIUM -FINE SiLTS . CLAYS
100 30.0 47 2.0 05 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 DESCRIPTION TERW
010 4 VERY LOOSE -
5 10 10 LOOSE ~
11 10 30 COMPACT DENSE
31 70 50 DENSE
>50 ' VERY DENSE
Id
DESCRIPTION OF CONSISTENCY TERMS FOR A COHESIYE SOIL
q,_{kPa) N30 DESCRIPTION TERM
<25 <2 | VERY SOFT
25 10 50 210 4 SOFT
50 T0 100 4108 ARM 1 kgferd = 100 k Pa
100 YO 200 8 to 10 STIFF . q, = UNIAXIAL COMPREMENSION . P
A . . ‘o
200 10400 15 to 30 VERY STIFF STRENGTH
>400 >30 HARD '
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TABLE N0 2

fOCK’S WEATHERING

- Sound Rock

Without visible meteorization

The joints are slightly oxidated

S1ightly Weathered Rock

Weathering penetrates slightly into the rock thru main joints

Vary Weathered Rock

Weathering follows thru all the rock’s body, but the rock is strong
ehough 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 slightly

decolorized, as a whole, or as contiguous blocks.

Highly Weathered Rock

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

tegrated by hand.
More than half of the rock's body is desintegrated and/or decomposed

into soil. The rock's body could have healthy blocks or slightly
decolorized blocks.

czmbletely Weathered Rock

A1l the rock’s body is desintegrated or decomposed into soil, being
possible to recognize its original structure and rock type.
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VISUAL RESISTANCE GRADES OF FOCK'S MATRIZ

Yery Stiff Rock

- Hérd.to break (qu > 2000 kglcmz)' .
- Very crisp sound when hit by hammer's head
- au > 2000 kg/cmd

Stiff Rock

- = 'Scratchable and breakable with hammer’s head

- Crisp sound when hit by hammer’s head

- 600 < qu < 2000 kg/cmt

Hediun Rock

- Easy to scratch with hammer's head : | f
- Uncrisp sound when hit by hammer's head

- 00 < qu < 600 kg/cm :

Soft Hock

- Easﬂy to scratch 'with hammer

- Impossible to break by hand in blocks greater than 10 omt
- 60 < qu < 200 kg/cm

Very soft Rock

- Hammer'’s head corner hit leaves a mark on the rock

- Breakable by hand

- 20 < qu'< 60 kg/c’:m?

Transition between rock and soil: 4 < qu < 20 kg/cﬂ{Z
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TABLE NO 4

" STRATA THICKNESS ACOORDING 10 8.G.D.’S SPECIFICATIONS

INTERVALS - SYB0L | oescripTION
m
> 200 - F1 | Very thick
e0-200 |  F2  Thick
20 - 60 1 F3 Med ium
6= 20 F 4 | Thin |
<6 | F5 Very thin
LAYS
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Table 5 : The Rock Mass Rniing System

& CLENFINCATION PARLNETEAS AND ThiEiR RADHGS

{after Bicniawski, 1979),
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Ranng 2 7 w o 8 3
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N [N [ AR b il Bk ncaoratlll IOV-OPYSE e oy
| e | Sevmrestun [ niandln |0, | e
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Ratey »” % G 10 o
Snf-o-;i ped._ W0 m . T . :
hawrnet tengen Mone <1@ 1G=25 25-1 >12%
Lo} . - .
] o of o [ or
1] Growncwater .
Ra: ° “6 01-92 02-95% 08
o o PR .7 o o
General gondtons Complately Gry Qamp Wiet ¢ Orrperg Figwing
Ratng % 1] 7 L L)
B. RATING ADJUSTWEMT FOR CISCU’.iTiNU!‘ﬂ' CRENTATIONS .
St ¢ and O Oievtanns of Very Favorabie Freonabie Fan Unilgotn alée Vary Unfgvorabls
OnaGnd aarbe s :
Tunegis a3 miney [} -1 -5 -0 =12
Pahngs Founcatgng [3 -2 -1 H -25 1
) o -5 -5 -5 -50 ]
€. FOCK MASS CLASSES DETEAMNED FRAOW TOTAL RATWGS
. Rateg 100 - 81 ryary 6 -1 W02 <2 :
Crasg 0. ] " T 1Y v i
. Ouavhen Very good tock Good inek a4 rach PO pem Yacy Door rack 1.
G YEANNG OF FOCK MASS CLASSES
l Lt o ) ] . n ul 5 v _ __1
Mg Stand-ud e 29 % e spaa 1y lor 10-m wron Fanyty Smspan 1G A 2 Smaan O e ler 1o span !
Sotesion ol e rock sa NP 3400 300 - 420 200- X0 00200 <90 %
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SYMBOLIC FOR EACH TYPE OF SOIl. OR ROCK

CRAPHIC %1
SOILS
=T VEGETAL SOIL, ORGANIC SIT OR CLAY

T

e Terets SILT

] SANDY. SILY OR "SILTY  BAND

===-Z]  PLASTIC CLAYS

FINE OGRAINED SAND WITH A SMALL CONTENT OF FINES

|==| nupstone

SEZE|  SITSTONE

0 PINE GRINED  SANDSTONE

.........

S, MEDWM YO COARSE GRAINED SANDSTONE

S= =S| ALTENATING LAYERS OF SILTSTONE MUOSTOME AND SANDSTONE

1Ayt



TYPE PROFILE T0 DETERMINE THE JOINT ROUGHNESS COEFFICIENT

(AFTER N.BARYON AND V. CHOUBEY)

[ GrAPRIC N 2

18 ~20
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' 4.2 PHOTOGRAPHIC DOCUMENTATION
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'ACKER ACE DRILLING MACHINE
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BORING: DP-93-3

SITE:  MULATOS

BOX NO: 3 OF 6 |

DEPTH:  FROM 10.00 T0 15.00 m,
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BORING: DP-93-1

SITE:  MULATOS

BOX No: 4 oF ¢ __
DEPTH:  FROM 15.00 To 20.00 .

Xy CEH . \ e
A AGENCIADE COOPEOCION oy a[‘“m%'i}— -
AT Lo PRD YECTOF TDASW\SLS MﬁNA
= SOMDED: P-93
k f';‘?‘__‘-‘i,‘ Bi i UNE‘L'QI LRI A= PR -‘a LD 2

= ._u "
| S SOATADE 6 PRob: T 500 Kot
03 N ,.ft:, NOVIEMBDE 937 5 ¥
ST e Seo s

A,



BORING: DP-93-1

'SITE:  MULATOS

BOX No: 5 OF 6

DEPTH:  FROM 20.00 TO 25.00 m,
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BORING: Dp-93-1

SITE: MULATOS

BOX No: 6 OF 6

DEPTH: FROM 25.00 T0 30.00 m.
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DP-93-2 BORING

SITE: - CARALES

WORK: DAULE PERIPA TO LA ESPERANZA TUNNEL

DEPTH: - 30 m. ‘ o
{
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BORING: DP-93-2

SITE:  CARNALES

BOX NO: | OF 6

DEPTH:  FROM 0,00 TO 5.00 m.

-

8BORING: bDP-93-2
SITE: CARALES.
BOX NQ2: 2 OF 6
DEPTH: FROM 5,00 TO 10.00 m.
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BORING: DP-93-2

SITE: = CARALES |
BOX No: 30F 6
DEPTH: FROM 10.00 TO 15.00 m.
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BORING: DP-93-2-

SITE:  CARALES _

BOX NO: 4 OF 6 '
DEPTH:  FROM 15.00 TO 20.00 m.
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BORING: DP-93-2
SITE:  CARALES
BOX NQ: 5 OF 6
DEPTH: FROM 20.00 TO 25.00 m.
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BORING: DP-93-2

SITE: CANALES

BOX NO: 6 OF &

DEPYH: FROM 25.00 TO 30.00 m.
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