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'REPORT ON GEOLOGICAL-GEOTECHNICAL RESEARCH

10. CONCRETE AGGREGATES

10.1 PURPOSE AND SCOPE. OF THE INVESTIGATIONS

One of the main objectives of this study is to determine the
optimum or most recommended sources of construction materials, including
concrete aggregates, analyzing their fundanenta] aspects such as- quality
of said materials and their resérveés. -

Towards this end, we have performed laboratory tests on the
materials from quarries of mines selected by JICA in order to determine

‘their properties and, in turn, test several concrete mixtures starting

from the proportions provided by the contractor performing simple compres-
sion tests in cylindrical test tubes prepared with said mixtures and

submitted to an adequate curing process obtaining the resistances at 7 and

28 days.

10.2 umwmnﬁwmmom&m3mmmm

10.2.1 Field Sampling

! Samp11ng was parformed at se1ected quarries W1th suff1c1ent

amounts to perform the lasboratory tests indicated and the different mixtu-
res for testing of the breaking of cylinders.
The quarfies and type of material are as follows:

- Coarse aggregates from the San Carlos Quarry on the Oro River.

- Fine aggregate from the Picoaza Basalt Quarry (crushed sands).
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- Fine aggregate from the San Pablo River in Quevedo
- ~ Fine aggregate from the San Jacinto beaches

Samples taken were sent to the laboratories of ADITEC, ADITIVOS

‘_TECNIOOS ECUATORIANGS CIA. LTDA, in Quito for the performance of the
‘different tests both on aggregates as well as mixtures.

10.2.2  Laboratory Analysis

The amount and type of tests performed are shown in the follow—
ing table 10.1 '



CUALRO (TABLE} 10.1

ENSAYOS DE LABORATORIO SOBRE AGREGADOS

(LABORATORY TEST FOR AGGREGATES)

T1P0 DE BISAYOS

(TYPE OF TEST)

KRECADOS SRUES0S

SAR CARLOS

(OOARSE ASGREGATE)

AREGADNS FINS -

- (FIKE mt‘&m}

e

-y

)

11§

&

X o | carmis

CPIBL0 | JACITO | BASALTICAS

WO
H L 1)

TOTA

1, Grangloetria {taniz)
(Grain size snalysis sieve) -

. Gravedad €specifica y
khsorcida de agua - finos
{Spesific Gravity and water
ahsortion Fine aggreqate)

< Gravedad espetificny
Hsorcidn de agus - qruesss
tSoesitic Gravity and waler
hsartion - ¢oarse a39regates)

. Brpure2a orgdnice
{Organic irparity) -

. Ensaye de desgaste 1)
sallato ée sedio
(Seundness test with sodii

. sulphate)

. Ensayo de abrasiéa tos
- Ingetes
(tas Angales abrassion test)

. Ensay0 de reactivigyd
LT} Y14
{Cherical alkahi reactivity}
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* ° Laboratory. test results for the coarse aggregates are summa-
rized in the Table NQ 10.2.

 CUADRO (TABLE) 10.2

(TEST RESULTS = COARSE AGGREGATE)

RESULTADOS 'DE- LABORATORIO - AGREGADO GRUESO

" TIPO OF DNSAYOS | I CANTERA SAX CARLOS
Lo o PISA (PASSES) (8
- (TeE oF Test) | st ; (Ps83) [5)
: 8 64 &2 U I
‘ Y-y ) e - v r-y
Gtanqlopelrfe-laiiz. Eh 106,00 100,00 100.00' '
{Grain size analysis - sieve) ra 100,00 100,00 100,60
< " i 109,00 100,00 100,00
I 0o | w5 0,0
LIy K 12,8 5,
13 IR 3,0 3,12
3y 0% 1,76 3,4
K2 4 §,16 1,02 1,18
Gra\;eda_d es'pecific'a Y M- | e 1,418 2,541 2,5
psorcibn de ggn M. 4Ll LR A
Specific gravity and mater - .
ib; mmf; y s N 2,405 2,608
. : -2 | R L 3,41 3,00
Ensayo de desaaste sl sulfate 5 5,59 R 8,50
(Soundness test with sodive
salphate) .
Erstyo de Sarasitn Los Aageles y | et 1,80 18,4 18,10
(Los Angeles abrassion lest) B4 17,60 1,00 16,10
Ersayo ¢e Reactivided Qufbica inacuo ihocun inotie -
(Chesical - alkali reactivity '
test)




‘Laboratory test results for fine aggregates are summarized in
the Table K¢ 10.3. ' '

CUADRO (TABLE) 10.3

T-}
",

RESULTADOS DE LABORATORIO - AGREGADO FINO
(TEST RESULTS — FINE AGGREGATE)
190 0F BISAYS R Ak (PASSES) ()
[TYPE ¢ TEST) (StEVE 1 . 3
: S1E) AR08 wans | amaus :
Cl owesio | sweino | oxTRs |
| QUEVED) '_ SALTICNS
Gramlobetrid {tiniz) | eI 106,00 108,00 - 100,00
(Grain site dnalysis - sievé) K 9,82 100,00 BN
Lo - [ 9,1 " 100,00 81,13
N 1§ 4,15 106,00 85,80
KN 83,10 10,00 5056
ke 50 2,8 Y 2,58
X2 100 8,35 .2 54
: Kodelg Fin. 1,66 1,00 8
Graveded especiticn y absorcitn | %1 | 6o [ M 2,089 23
deagee . - : oA 5% 1,18 48
Specific gravity and water : ;
(Specif iz grpy | o | 2 2447 248
ahsortion) 42 - _ :
- : 1. AL 1,2 35
lwwuamﬂnn' ‘ K- K0 - § |
(Organic inmrilf) N-2 g 8i $1.
Reegtadle {si 0 m)
Ersayo de desqaste 41 sulfato g 8,40 5,88 65
(Soundness test with sodiva
sulphate) .
trsayo de Reactividad Quinica - imcuo | i@w im0
(Chenicat [s1kali} reaclivit;
test)

)
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10.2.3 Concrete Tests

For the study of concrete [} types of concrete were prepared
Wlth the basic proportions provxded by JICA, and each type of concrete was
tested with three dlfferent fine aggregates, thus obtaining a total of 18
different mixtures.

From each mixture, 6 cylinders were prépared for resistance

' tests of which 3 broke seVen days after curing and 3 after 28 days.

| The proportlons used for: the dlfferent mixtures were provnded
by JICA as per Table N 10. 6 and read)ustments based on the results of the

slump test

The number of m1xtures and amounts of cy11nders prepared are
shown in the Table ‘N 10,4, : _

CUADRO (TABLE) 10 4

1170 DE MEICUA CANTIOND GE ;uszcus TIENPD CURNDO TOTAL
S : : CILIROROS
{TYPE OF NI (QUANTITIES OF KIXES) (cunIRg TIVE)
: — I — C{Shup
MRENS KRENAS JRERAS Toms | 28 bAs (SARPLES]
QUEVEDD san - | masaLEicAs
UCINTO
k-t § 8 § 4 § 14
-2 § 3 b 8 X 13
8 - t § b 6 9 $ )
-2 § b § ¢ 9 i2
3-13 5 ; § y g 11
-4 5 § § 3 g 1

Average results of the fracture tests for the different mix—

tures with curing times of 7 and 28 days are shown in the summary Table N

10.5.
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CUADRO (TABLE) 10.5

HIPD OF MELCEA

< {TYPE OF WIX}

(kg/ea?)

RESISTENCIA FRONEDID A LA COMPRESTON SIUPLE

(AYERASE CORPRESSIVE STREXGHT)

- TiP0 DE AREKA

{TYPE OF SAD)

QN osMueme BASALTICA

poms | asoms | cToms | soms | yoms |28 ois

] 81 186 1 191 % RCR
b2 o | || o f o]
B- | 102 o | o | e | om 72
B-2 g bows | e 1 1)
REE b 445 # 0 ﬂ 125
- i N Y 82 " 8

Results of the tests are shown in'Appénd'ix N 11,

o~
i
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'11.1 LABORATORY TESTS RESULTS
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ADITIVOS

STRUCTURE: TRASYASE MANABI

TECKICOS

DESCRIPTION: COARSE ASSREGATE &-1

NORM: ASTH C-136

KASS OF SANPLE: %10,

DATE: 22-DEC-9%

00

( {
o - B
i

FECUATORIAKDS

QRDER BY: KIDROSVELODS
TESTED BY: £, MAYARQUER
CALCULATED BY: 1. ORTESA
APPROVED BY: lIng. £, Orleg:

srermesssPFTATICETSIESFTET SIS CsssARaSanrERIS Sy oA ERTSS

---------------------------------------------------

Fppp e ST TR PT PP P LTSS bbb bbbt

{ FARCIAL

Vo 1 ACCUNUL,
| SCREEN ) OPENING { NEIGNT | WEIGHT
H 1 {ea} IRETAINED |

[ Y T LT L B L R L R bl ot il

RETRINED

Rt I (\) PASSING |
§ RETAINED § ASTH LINIIS |
I i i
levanrrrcvasnrrocnmasanren
1
1

resmisssRmSEPEAYASTEASeEARLAR ISR AR R SR Er YRR SS s aLSanaREE

------------------------------------------------------------------

I vcemmetusresnsasdussarmeessnmssdspnansrebmettosonnmastbioymannnse
% 38 1 951 ) 24400 ) 6800 €170 3.3 ¢
g"'ii""2"2';2"'5'5231';5'E";;i;'éé":"";i'éi'i"""";'32'i
5'I»;;;E;;";;'3""'i'?;;';;'i"';;;:;;'?'""""'E""""""'E
i Tam Vet wewt t 1
A

RENARKS:  FIRENESS KODULUS:

ADITINCS TESHIES £0V3

LI :

RIANGS CIA LT¥SA,

(’/f;'

i)
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AOITIVOS TECHICOS ECUATORIANGS 5. 1

© . STRUCTURE: :TRASYASE KANRBI .  DADER BY:  RIDROSUELOS
DESCRIPTION: COARSE ASGREGATE G-2 U BESTED BY: F. NAYANQUER
NORN: ASIK C-1%6 CALCULATED BY: L. DRIEGR

XASS OF SANPLE: 13486.00  APRROVED BY: Ing. L. Orteqa

 DATE: 23-&[(3-93

---------------------------------------------------
---------------------------------------------------

PEeerArErESsEFANERE YRS TR Ar AN AL SESTRRAR R SSSE ST R SRR

4 A 'mcm'ncwnm LY (8) PASSINS
! SCREEN :ersam'qm_ﬂr !UNEIGHT - | ASTX LINTIS |
' ! (sn} JREVAIKED | RETAINED | '
. - ]

1

!

.

-------------------------

P e e L T T E T Y P L TR L R L L Lt LS tbdd sttt

.-o-..---------»-.------a-.-'.q.-------w- -------------------------

:: MEOL 180 ) 7636.00 ) meoo: $1.20 | .80 |
L § | e R
_g-'.';};i"'E";';i"'E"};;';;’E’1;22;';;'?"';;';2'5 """" 136 1
N T Y
g';;;;ﬁ;";;"""'i"Ii;';;'i'"II;';;'i"""""E""""""’E
i o e et 8
TR RN SRS PRES:
REMARYS: FINERESS KOOURUS: JT
. T n ‘\1’
b

13 n]“}‘as ClA. LitA

Joviens TERIES 59

1

L]
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ADIEIVOS TECNICOS ECURTORTANDS

STRUCTURE: TRASVASE MAXABI o ORDER BF:  HIDROSUELOS

DESCRIPTION: COARSE AGGREGRTE §-3 TESTED 8Y: . RAVANQUER
KORN: ASTN {-136 CALCULATED BY: L. QRTEGR
HASS OF SAMPLE: - 1920600 #PPROVED BY: Ing. L. Orleg

DATE: 27-DEC-%3

B L L LTS R TR LR T TE TS Ch bbb bbb tinint

£ ) eaRcInL Accuuut.
SCRECH | OPENING § NEIGHT 1 WELGHI

]

]

i (t)
)
(). 'atrnluto ¢ RETATNED |
]
i

Ty g
o e
—
=
e
gy
—
- 7
——
- I
o @
-

-------------------------

--------—a.-..-----------;$--------------o-—i----}.---------. -----

'---.-Il-'l...-—..----ﬂ..-bil-'---t'.".'--....--- -----------------

PP T PR TR TTLELELES L S0
E LTI L K SR 1} 00 PENRL00 L 934 | 6.8 1
N iR
s 4 e et 20
L o e st et s
st o 4 Taet w4
Y et 11
st SO o434 SO SR

RENARKS: - FINENESS MODULUS: 1y

s,
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ADITIVOS it'cn'!-:as-’tc"udidﬂiios

" ORDER BY: moaosums - NORK: TRASHASE NANRR

* DESCRIPTION : @ SAND 1 1 . CALCULATED §Y: L. Oiteqd

" LOCALTIATION  : QUEVEDD NINE TESTED BY: F. Mayanquar
CRORN: INEN 695 - - APPROVED BY: Ing. Luis Orlegs
NASS OF SANPLE: 180,00 DATE: JANUARY LTK, 13T

-------------------------------------------------

S T T A LT R D L T L L LR L Lt h etttk

' | " IPARCIAL JACCUSUL. {PERCENT. IPERCENT. | RECUISITO |
'scaeeu KolOPENING { WEIGHT | WERGNT {RETAINED raSsss TR
! I (as) 'nmlnso'azmm. () 4 () 1 quE s ]

PN R p e L L I T L L L L R L L Dl bbbk el

--n---------1.-...—o.------vt.a..--...----t------t.c.-.------ -------

..-..‘.....--..._.-.-.....--.--.........................-...............'.

--------------------------------------------------------------------

pASSING Mo 1007 ! 65, 00} “65.00°} ! ! :
: ....................................................................
b SUN :7so.oo_ 70,00 { : ' '
: .............. O S
REMARKS: sen A rahingd 15T

Finsness Modulus * {Sus § ratsined)/100

Fineness modulus @ 1,68

AMICIALLNIGS FaTekandi VI8, Liya

B avToRIzATe D



ADITIVOS TECKICOS ECUATORIAXDS

DROER BY: BIDROSUELDS STRUCTURE : TRASYASE MANABI

DESCRIPTION : Sambg 2 . CALCULATED Y: L. Orteqa
LOCALIZATION ' 1 $AN JACINTO mt - TESTED BY : F. Mayahquer
HORM: I!ia_é?& o © . APSROVED !T 65, Luis Orteqa
CRASS OF SANPLE: ~ 12i9.00 DATE: JANVARY 11TH, 1934

-------------------------------------------------

e L L Y T Y P P L L R TS Lt

P R Y 8 R S L LT I S e R L L Dl e

' VE | IPARCIAL (ACCUNUL, IPERCENT. PERCENT. | ¥ OASSUBE |
!SIt (OPENING | NEtGHT ¢ WEIGNT 'REIAIHED' PASSES ’RSIH LINTS §

- (1Y) 'REIA]N!O'RHMHD' {t) | @) :
: .

crimiraimrrirerirsrriirorsanssbinislesrrrenrrireciesrivarsnrarernrn
-.-----;.--b.-i-i...—.---i--;---'-.-.--.--—-.-------.--.- ...........
P L e T L L
I I S TR NPT R R P e e T A T T T

e Y L T T Y R e T T S TR Ll Dl g o

.-...--—...........---..o.....---...-.5..;.... ......................

---—-----------.--------—----------v'i---t-. ------------------------

PASA No 108 8800'8800' H ! H
levnuasrorsnmsmrransrretetattoiersrrivmisrerssresrerwitveaBbosrenosonss
H - .
H SURA: 129,00 '!219 OO : H ' H
l.‘-....--.....-...'..---.........--.-..........-..-..-.-.........e-.
H -
e

RENARKS: Sua § ratained 100,48

Fineness aodulus = (sum t retained)f100

Fineness nodulus ¢ 1,00

226
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ADITIVES TECNICOS ECUATORIAROS

QRDER BY: © HIDROSUELOS ORDER BY:TRASYASE XA¥ABI

DESCRIPIION : S4KD 8 3 CALCULATED BY: L, Orteqa
LOCALIZATION : BASALTICA RINE TESTED 8Y: F. Moyanquer
RORX: - LNEK 696 APPROVED BY: Ing. Luis Ortegd

KASS OF SANPLE: 925.00 DATE: JANURRY JITH, 193¢

--------------------------------------------------

[P T L T L T T R P Y P Y R LR L

e L LR T L T T e S T L R L L L LR e bl

i ] IpARCIAL TACCUNUL; TPERCENT | PERCENT | % PASSING

i
[} X R . ¢
(SCREEN Ko, J0PENINS | WEIGHT | NEIGNT IRETAINED] PASSES ~ JASTN LINEIS |
! { {aa) (RETAINEDIRETALNED | (8) 3 {8} !

-------------------------------------------------------------------------

. .
T T T O L T T A T Y
% Ko 8 | 2,00 | MHLG0 | 1iNé0 ) 12,27 81,15 | &0-100 |
Mot 3 on NSO NG| WAL B s |
P ho W | o TN WAL 0t s B
Paos 1 oms LaLOD Gne] el i W
o0 1ol Lane ) Al %Al sui 2w
I ‘
L qmsmtasmy 1 11
NIt 0 CatardL SRR SOROOUL VO,

ﬁEMRlS: Sus tretaimad ¢ 264,64

Finaness wodulus = (sun § retainad)/100

. LYoA
Firanass sodulus ¢
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SPECIFIC GRAVITY AND WATER ABSORTION
COARSE AGREGATE
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AD T EC - CORCRETE LABORRTORY
feahy 357 y 10 de Agesto 2do, Biso
QUITO. TELF, 502-73, 543684

- GUAYAQUIL. TELF. 25¢-021, 254-14%

ORpEK BY; HKIDROSUELGS STRUCTURE: TRASVASE NANAS]
OESCRIPTION; 6/ (3/87 « 314 )ef TESTED 8Y: W, AVERVE

SaNMLEE HL CALCULATED n ING. L. ORTEGA
IKF.No Bi ms S CATE ¢ Oltmﬂt 2218, 1993

KORA IHEI BST

---------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------

2 8
62 3 Rt G8s 3 meeroer
8-¢ gt
s $-¢
Qg 2 svennen Bt seereuns * 100
' A
HASS OF SATURATEO SANPLE NITH ORY SURFACE ARIR B: 328100 gt.
HASS OF DRY SANPLE R 339,00 gr.
KASS OF SANPLE SUBNERSED [N WATER C:  2020.00¢r.
BULK SPECIFIC GRAYIIY G 2.408
SPECIFIC GRAVITY SATURATED WETK DRY SURFACE AREA Gas : 2,50
APARENT SPECIFIC SRAYITY (TR 2.305
1 OF ABSORTION kb : L

5rea08 CHA. LIDA,

U"’O?IZP e
T ————tne

;3}__



ADTTEC- CONCRETE LABORATORY
Acuhs 357 ¥ 10 da Agosto. 240, Piso
QUITO. TELF, 502073, 543-684
GUAYAQUIL, TELF. 254-021, 284-140

oROER bz HIDROSUELOS
DESCRIPLION: G/ (3/8° - 34°)G/
SANPLE: 82

.o B 8389

NORN SIREN 8§57

“essEErTsRARPOSITEESTTRTEAELISCALERERRRSTRAN SO RO

--------------------------------------------------

(}

STRUCTURE: TRASVASE MANABT
TESTED BY: M. AVERVE ..
CALCULATED 8Y: THG, 4. ORIEM
DATE : DECEMBER 2214, 1993

-.o--.----.-..-q---.t---—---t.--;---" --------------------

S S et b L LAl et

& :
§8 3 mronees Gog = wonem
. 8-¢ $-C
| O
i B-¢ .
Goa 2 -eveene hb = =-emeee- $ 100
A-¢ A
MASS OF SRIURATED SARPLE WITH DRY SURFACE ﬁm_ B 359%.00 ¢gr.
NASS OF DRY SAPLE B ) f: 1258.00 gr.
KASS OF SAKPLE SUBNERSED IN MRTER ¢z 206400 gt
ULk SPECIFIC GRAVITY. e : 240
SPECIFIC GRAVETY SATURATED WITH DAY SURFACE ARER s = .54
APARENT SPECIFIC SRAVIIY 17 2,14
v OF AESORTIN ©ATITINCSAIEGHICIS £ m%?:‘f:os cia. l‘lt’f
C A L { )
[ () 47 g | o }

F”V.\ AUTORIZADE
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A0 1 TEC~ CONCRETE LABORATORY
Acuhs 357 y 10 do Rgoste. 2do. Piso

- QUITD, TELF. S02-073, $43-884

GUAYTAQUIL. TELF, 254-921, 254-160

ORDER 8Y: HIOROSUSLOS

 DESCRIPUION: 62 (34" - 1')62

SaMPLE: B . -
INE. Mo 4y - 8390
NORN :INEN 887

--------------------------------------

--------------------------------------

STRUCTURE: TRASVASE KANABI
TESTED BY: ¥, AYERYE .
CALCULATED BY: 145, L. ORTESA

DATE : DECENBER 221R, 1995

--------------------------------------------------------------------

--------------------------------------------------------------------

_ A B
68 3 momeee Gog 3 -romves
E-¢ t-¢C
A t-¢C
Boa I wrrevee fh 2 commeeee $ 100
h-¢ A
XASS OF SATURATED SANPLE NITR ORY SURFACE ARER _ B MO0 g
KASS OF DRY SANPLE & J065.00 gr.
HASS OF SAMPLE SUBMERGED IK ®ATER C: 196100 gr.
BULK SPECIFIC 6RAVIRY e 251

SPECIFIC SRAYITY SRTURATED WITR DRY SURFACE AREA §as = 2,484

ASARNT $PECIFIC GRAVITY

1 OF ABSORTION

Y7 2.1%1

kb : 5.52

ASNeCS BELNICHS £094 ANSS CHL LYEA,

otttk T

Fimma AUTORIZADS

.t e i e A e o e e A Ak Ak B L AW M e P e m b Bt A W R S e R o ek e et R ki Ars me WS T S = s e ek n A e



AbDTTEC - CONCRETE LABORATORY
Acuha 35T y 10 de Agoste. 2do, Piso
QUITO, TELF. $02-015, 543-481
CUAYAQUIL, TELF, 256-021, 254-160

ORDER BY: WIDROSUELOS - STRUCTURE: TRASVASE imnasf_l

DESCRIPTION: 62[3[«! | )6'2 ' _ TESTE0 8Y: M. AVERVE
SAMPLE: 2 CALCULATEO Br: INg. L. ORTEGA
k.o & a1l DATE : DECENBER 2214, 199.}

KORM :IRER 857

------------------------------------------------------------------------------------------------------------

--.‘----o.-----v--.------r..-'-'gs------..-----v.o.-----oo.------o'-------.------.- -------------------------

A 8
§o z memmeees T
p-¢ $-
A -t
Gey 5 mrmens ' Bp 2 wmeoome- ¢+ 160
A-C A
HASS OF SATURATED SANPLE WITK DRY SURFACE AREA s IR0 4.
XASS OF DRY SANPLE : . Ar o 31IL80gr.
NASS OF SAXPLE SUENERGED DN WATER =< <= T ¢ : 2013.00 g1,
BULK -SPECIFIC GRAVITY ge: 2505
SPECIFIC GRAVITY SATURATED WITH DRY SURFACE AREA L e 2590
APARENT SPECIFIC GRAVITY | g 218
' OF ASSORTION ' ab 34
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AQITEC- co&CRElt LABCRATORY

acuha 350 ¥ 10 6o Agosto, 2do, Piso
T QUITD. YELF. S02-073, S43- 681

CUAYAQUIL. TELF. 254-821, 258140

ORDER BY:. HIDROSUELGS

DESCRIPTION: &3 (17 - l112 163

. SKNPLE: 41
IXF.Ko &: 8ieé
NORK :INEN 857

STRUCTURE; TRASVASE NAABL

TESTED 81: M. AYER¥E

CALCULATED BY: INS. L, ORTESA

DATE © DECENBER 22TH, 1393

.I.------------."--..'-p-----.I.-lrcb....-.'."---rtﬂ'u-.'l-- -----------------------------------------

----------------------------------------------------------------------------------------------

KASS OF SRTURATED SAMPLE WETH DRY SURFACE AREA

NASS OF DRY SAMPLE

NASS OF SAXPLE SUBNERGED TK NATER

BULK SPECIFIC GRAVEIY

SPECTFIC GRAVITY SATURATED NITH DAY SURFACE AREA

APARENT SPECIFIC GRAVITY

§ OF ABSOREION

4oz

R 2850.00 g1
A 216000 gr.

€z 1806.00 gr.

Ga: 2648
Gos ; . 2.728
Gz 281

&b ¢ 3.0




RD DT EC - CONCREEE LABORATORY
acula 351 y 10 de hgosto, 200, Piso
CUITD. TELF. 502-073, 343-484
GUAYAQUIL. TELF, 254-021, 254-240

ORDER 8): HIOROSUELOS STRUCTURE: TRASVASE MAXABI
DESCRISTION: 63 (1° ~ 21j2 )G3 TESTED 6Y: X. AYERVE )
SaKPLE: 82 CALCULATED BY: NG, 1. ORIEGA

INF. Ko B2 8381 DATE : DECENBER 227K, 1993
NORN :IREN 857 : '

IR e PR Y PREREESTEREESF LR RIS SISt Attt it

-'---.-------.bwcp'------bc-t--.-------...--t-----------0.-.—------v.---.----.-..--------..-o"—---n--- -----

# 8
ez mrmeeeee Ges 2 =momeen
B-¢ B-¢
A §-C
o1 5 e hb 2 ==-reeer 100
het &
KASS OF SATURATED SAKPLE MITH DRY SURFACE AREA Br  3565.00 g1,
1ASS OF ORY SHNPLE TN 349.00 g
KASS OF SANPLE SUBNERGED I8 WATER ¢: 2190.00 gr.
BULK SPECIFIC GRAVITY Cger 250
SPECTFIC GRAYITY SATURATED WITH DRY SURFACE RREA €es : 2.593
APARENT SPECIFIC GRAVITY e : 2.12
{  OF ABSORTION b 2.

_— o e et v A Aem o e E e o e ok A A R T e et e R Sk m mm m e m am s es e  h A e

rmian,
v



i
Coid

5

0

- SPECIFIC GRAVITY AND WATER ABSORTION
( FINE AGREGATE )



AOTTEC CONCRETE LABORATORY
pcubs 357 y 10 de dgosta, 240, Piso
QUIT0. TELE, 302075, $3-€81
GUATAQUIL, TELF, 25¢-021, 251-160

STAUCTURE & TRASVASE KAXABT SROER BY: HIDROSUELDS ' 0

DESCRIPTION & BASALTICA SAKD ~ JESTED BT & M. Aydrv ,
SOURCE 1 PICOAIA NINE _ CALCULATED BY : Jng. L. Oriepd
SAKPLE & 3 ) APPROVED 8Y : l1ng. L. Ottepd
RORN 1 JREK 854 DAIE : DECEMDER 221X, 1993

18 4 1886

pomwremsane -

C SPLCIFIC CRAYITY AND ABSORPTION OF FINE ASSREGATE

[ Ll L L L Ll L bl - L2 I.-bl-"fﬁ."u-“"’.mM“.---“ ----- .

oL T meceerenmneeriin
SO0 +Hs ~Maaw A

KASS OF VOLUKETRIC FLASK ' Kt 16550
, {}
NASS OF: VOLUNETAIC FLASK ¢ WATER § SAMPLE ' paug = 124,60
KASS OF SAMPLE SATURAD SURFACE DRY I TR T X
MASS OF ORY SANPLE A 968
KASS OF WATER ADDED T0 VOLUKETRIC FLASK Mz G870
V4 ‘ .
BULK SPECIFIC GRAYITY Gor 233
SPECIFIC GRAVITY OF SATURATED WITH SURFACE ORY AREA ges 2421
RPARENT SPECIFIC CRAVIIY Gz 2.5
v OF ABSORSTION ST |
AL s B s Gk LIOA
R iah )
T ,‘momzaoﬂ



()

D1 TECe COMRETE LASOMTORY
peubs 357y 10 de Agaste, 200, Fise
QUIT0, TELF, S02-073, S43-684
CUAYAQUIL, TELF. 254-021, 256160

STRUCTVRE ¢ TRASYASE NAXARI .
DESCRIPTION 3 BASALTICA SAKD '

ORDER BY: NIDROSUELDS
TESTED BT ¢ %. Ayirve
CALCULATED Y ¢ Inp, L. Orlepd

SOURCE & PICOATA MINE . L.
SRMRLER 12 _ APPROVED 81 3 Ing. L. Osteqs
RORN CINEX 8% DATE : DECEMBER 22TH, 1993
1.4 1987
SPECIFIC GRAVITY XD ASORPIION OF FINE AGGRIGATE
: N b
G & momeeoeees G5 2
500 - a S0 - M
|
§e) £ rmesmemomemisese
§00 +Xp ~Maar HA
KASS OF VOLUNETAIC FLASK CERUR
NASS OF: VOLUMETRIC FLASK ¢ WATER ¢ SANPLE Ravg s 124460
KASS OF SWXPLE SATURAD SURFACE DRY B 100,00
KASS OF ORY SANPLE R WSS
KASS OF WATER ADDED 10 YOLUMETRIC FLESK Ma:  d38.70
BULK su_cmcjcm’m 8z 2.30

SPECIFIC GRAYITY OF SATURRIED WITR SURFACE ORY AREA
APARENT SPECIFIC GRAVITY

% OF RESORPIION

A

e, iy k. — e e S A o e e S R S . Sy ey i B S —

ges ¢t . 2.4
ns 2.552

.59

e e A S T o Rl D W e W ol S B M S Al Ml T
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A0 1TEC- CONCRETE LAMORATORY
Aculs 357 y 10 de Aposte, 260, Biso
QUITO, TELE. 50201, S43-484

| GUATARUIL. TELF. 251021, 25160

SIRUCTURE ¢ TRASYASE MAXABI o OROER BY: HIDROSUELGS- ()
DESCRIPTION ¢ SAX JACINIO ShX) ~ COTESTED BT M. myervd _

soyRCE . WIE © CALCULATED 8Y 3 I8, L. Drtess

saxpLES 3 ASPROVED 81z 1oy, L. Ortegs

KORK 2 [NEK 856 patE ; DECEMBER 2214, 1993

IKE, & 1838

- -

e

SPECIFIC SRAVITY WD ABSORPTION OF FINE AGOREGATE

S et "

Pyt ol lad -

...M.c—-v--u---.-“-nu---ooum.-cwa-

4 S .
G 3 eemmemee Gos & meemrees

§00 - ki : 500 < s

G‘. I =cssvevcessiEmess

500 ¢4 -Fawa HR

KASS OF YOLUMETRIC FLASK e 180
KASS OF: VOLUNETRIC FLASK & WATER ¢ SANPLE Rewa 1N
NASS OF SAMPLE STURAD SURFACE DRY B 1000
NASS OF ORY SANPLE - A: . §8.85
NASS OF NATER ADDED TO VOLUMETRIC FLASK: - M 452,00
. / o . . ‘

BULK SPECIFIC RRAVEIY _ b 2,089
SPECIFIC GRAVATY OF SATURATED WITH SURFACE DRY ARER ' e e 2.083

ASARENT SPECIFIC SRAVITY - g IO

t OF ABSORPIION e ek LRk RS

Aot TGRS i




A0 T 1L ¢~ CONCRETE LASDRATORY
heuls 357 ¥ 10 de Agesto. 240, Piso

QuITe. TELE, 502013, 543-484

CUATAGUIL. TELF, 254-021, 284160

SIRUCTURE . & TRASYASE MARAM L ~ ORDER AY: KIDROSUELOS
QESCRIPTION 3 SAK JACINIO SAWD TESTED BY & Rydrve

SOURGE  : ¢ KIKEC CALCULATED BY : Ing. L, Ortegn:
sakplEl T2 APPROVED 8Y : log. L, Ortsj
HeRe T INEK 836 o DATE @ DECENAER 22TH, 1593
. 1889

Py

 SPECIFIC SRAVITY KD ABSORFTION OF FINE ASRRERATE

PR il

e L semw o= . »

A ‘ _ '
Rt At ' ({13 assdatlins
- M Wk
R

500 Xa -Xaa A

KASS OF VOLUMETAIC FLASK o Com o M0
#SS .ur: VOLUAETRIC FLASK 4 BATER + SANPLE ¥ o 12300
NASS OF sanm‘sa.w.m SURFACE ORY ' BRI X
s of WSt TR 2
- NASS OF VATER AODED 10 VOLUNETAIC FLASK o wms Ase00
QUL SPECTFIC SRAVITY | BECEREE ST
SPECIFIC GAAVITY OF SATURATED WITH SURFACE DAY MRER  Gens 204
APARENT SPELIFIC SAAVLTY | fnr 2.0

% OF ABSORPTION 1.6

-



ADITEC COMCRETE LABORATORY
acueha 357 ¥ 10 ds Agosta. 2do. piso
IT0. TELE, 502-003, S43-684
GUATAQUIL. TELE, 23¢-021, 254-160

SIRUCTURE @ TRASVASE KAKABD 0ROER BY: HIDROSUELOS
DESCRIPTION 1 SAND QUEVED) TESTED WY ¢ WL Ryarve
saxmLEd el o ~ CALCVLATED §Y @ Ing. L, Orlegd
KIRA 1 TNEW 056 ' APpROVED BY i Ing. L. Orleqd
INF.$ s 1830 DATE & DECENDER 22TH, 1593

roespanEsREPBETEEREsER P e . P kil e L eoncsew

'SPECIFIC GRAVITY AID ASSORPIION OF FINE ASGREGATE

I P PR DL TS Tl et bbb -3 e row e T L L L L L g

4 ' s
R ety §ag 2 -oeome -
S0 - M 800 - e -

&
Loy ¢ mevmremmereamemee
S00 tMa -Nawn HA

NS5 OF VOLUATRIC FLASK o LS B AL
NASS OF: VOLUNETRIC FLASK ¥ WATER 0 SRNPLE fova ng.ﬁ
HASS OF 'saﬁm SATURRD snkréct DRY S R R
KASS OF DAY SAXPLE As 9K |
HASS OF WATER ADDED 10 YOLWETRIC FLASK | C m: g
o R :
BULK SPECIFIC GRAVITY | FOE %11
SPECIFIC GRAVITY OF SATURATED WITK SURFACE ORY ASEA G: 248
APARENT SPECIEIC GRAVITY | Y :: 2.182

% OF ABSORPIION 2.28

©abibnss JICLIDTS ELYICRN0E B fios _
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abITE c - CONCRETE [ABORATORY
acuha-357 ¥ 19 de Agaste. 2de. Pisy

T QUITD. TELF, $02-013, S43-48

CUAYACUIL. TELF, 25-821, 25-360

"GIRUCTURE 1 TRASYASE MANABI
DESCRIPTION 3 QUEVEDD S

ORDER BY: MIDROSUELDS
FESTED DY ¢ W, Ayerve

2L rd

gl 12 CALCULATED BY & Ing. L. Orteq
" NORN : INEX 856 APPROYED BV 1 Ing. L. Orteqd
WA Cssl DATE : DECEKDER 2218, 1993
SPECIFIC SRAVITY AXD ABSORPTION 9F FINE AGGAEGATE
'Y 8
£ 3 meerenerre oy & rovemcans
500 - M 500 - 1
A _
fe 3 soerrmmmomeveees
300 +Ha -Kawe R
KASS OF VOLUKETRIC FLASK W 15170
NASS OF: YOLUXETRIC FLASK + WATER + SAMPLE fasa 720,00
HASS OF SANPLE SATURAD SURFACE DAY 83 100.00
KASS OF DRY SANPLE Ar 986
KASS OF WATER ADDED TO YOLUNETRIC FLASK Ke: 452,30
BULK SPECIFIC GRAVITY §oz ,  2.5%
SPECIFIC GRAVITY OF SATURATED WITH SURFACE DRY AREA Ges 3 2.653
APARENT SPECIFIC GRAVITY Ger s 2,152
Y OF ABSORPTION 2.19

A

e e e e s —mn . — . At i S i TG A Et . e e Ao Beck B8 S Grm W Wk el d S A T e S S5 e



ORGANIC IMPURITY
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ADITEC » CONCRETE LABORATORY
aculs 357 y 10 de Agosto, 2o, Pise

it QUITG TELF, 547-230; $43+484
. GUATAQUIL TELF. 232-76%, 254-14¢
STRUCTURE 3 TRASYASE AANABL . ORDER $1: HIDROSUELOS
LOCALLIATION: RAXABY . - TESTED BY: F.RAYRIQUER
DESCRIPTION ¢ QUEVEDD S0D ABPROVED BY: IXG. LUIS DRTEGA
SaRtEt rlo. . DATE: OECEREER 221K, 1993 -
WRE 2 ASTH C-0D S

INE. Mo @ 1682

ORSANIC CONTENY

-----------------

‘ COLOR: DARK YELLO
i} | |
ACCEPTRBLE i o)

o oLx )

REWARKS: TH THE COLORIKETRIC ANALYSIS A 3 % SODIUN HIDROXIDE SOLUTICK ¥AS USED

_ APFROVED 8Y

_ O




ADTTEC = CONCRETE LABORATORY

Acuhe 351 ¥ 10 de Agosto, 264, Pise
UITO TELF. 5{1-330, 543488
SUATAGUIL TELF. 212-789, 254-140

STRUCTURE @ TRASVASE NANARD ORDER BY: NIDROSUELDS

LOCALT2ATIOR: MARAS] TESTED BY: F.RAVANQUER
DESCRIPTION @ QUEVELD SAND . APPROVED BY: 1N, LUIS CRIEGA
sRapLEl 12 DATE: DECEXSER 22TH, 1993
KORM : ASTH =40 o

INF. Ko, 5 1883

ORBAKIC CONTEKY

------------------
------------------

COLOR:  REDISK YELLGH
ACCEPTABLE st )
0 (x)

RENARKS: TN THE COLORIKETRIC ARALYSIS A 3 SODTUA KIDROXIOE SOLUTION ¥AS USED

Y08 Tk LY,




ADTTEC = CONCRETE LABORATORY
acyba 357y 10 de Agosto, ds. Hisd
QUITG TELF, 541-230, $13-681

i SUATAQUIL TELF, 282-263, 234-160
SIRICTURE ¢ TRASVASE NANAN]. ORDER BY: KIDROSUELOS
LOCALTIATION: MAKABD. « TESTED BY: FLKAYAMER
DESCRIPTION 3 SAX JACINTO SAXD APPROVED 91z 1HG. LUIS ORTEGA
SALES ) PATE: DECENBER 221N, 1993
#oRA 2 ASTN C-40 .

©OIRF, M. : MEBD

------------------
-------------------

COLOR: CRISTALIAE
)
- ACeEPTABLE v LX)
L
REXARSS: 18 THE COLORINETRIE ANALISIS 8§ SODIUN KIDROXIDE SOLUTLON HAS USED
pa18H08 CIk. LYOL
()




" pDITEC - COMCRETE LASORATORY

neuha 357 y 10 d¢ hgoste, 240, Pise
GUITD TELF, 'sn-zso.] $43-684
SURTAQUIL TELF, 232-T4%, 254-160

STAVCTURE . 1 TRASVASE nANAY1
LOCALIZALION: MaMeBl
DESCRIPTION $4K JACIKIO SAKD
sapLEd 2

FORM : ASIN C-40
I¥F, o, @ 1881

------------------
------------------

CoLOR: CRISTALINE

ACCEPTASLE es (X}
n |

ORDER BY: HIDROSUELOS
TESTED 812 FLKATRNQUER

AppROVED 1: 15, LUIS ORTESA

pATE: DECENBER 22TH, 199

REMARKS: IN THE COLORINETRIC AMALYSIS & 3 % SOOIUM ﬂlDIR()’!!Df. SOLUTION WAS USED -

RPPROVED BY

“agitiyes TEAID0S ECERYLL

S,



ADITEC - CONCRETE CABORATORY
. Acuha 357 y 10 ¢¢ Agosto, 2ée. iso
i} QIS0 TELF. $47-230, S43-48

b CUATARUIL JELE. 232769, 254-160
STRUCTURE  + TRASVASE mamabl QRDER OY: HIDROSUELDS
LOCALLZATION: MANAME . TESTED 81: FLRATRNQUER
DESCRIPTION : EASALTICA SA¥D APPROVED BY: 1HG. LIS ORTEGA
SPLEd sl OATE: DECENRER 221K, 159
KORN : ASTH C-40 A -
I6F: Mo, & 1884
0ASANIC CONTENT
=3:=::==::::::=3::
) coloR: CRISTALIKE
{3 |
ACCEPTABLE Yis [ X 1
[ | )
RENARS: TN THE COLORINETAIC ANALYSIS & 3 § SODIVN KIDROXIDE SOLUTION WAS USED
ABPROYED BY
Joiyives TEKIGSE ECRAZARIANDS QI L1k
Q) g A

— e, — e e A . ——— e A AV 5




ADITEC = CONCRETE LABDRATORY

acuhs 357 y 10 de Aposto, 260, Bise
QUITO TELF, 547-230, S43-68¢
CUATAQUIL TELT, 232-149, 254-140

STRUCTURE 3 TRASYASE FAVABY OROER BY: NIDROSUELDS
LOCALTZATION: RAXABE S TESTED ¥1: F.RAYANQUER
DESCRIPTION & BASRLYICA SAND APPROYVED BY: 185, LUIS QRIEGA
sanpled 2 BATE: DECENBER 22TH, 1913
EORN + ASTH C-4D T

Tk, o, & 1823%

------------------
------------------

COLOR: CRISTALINE
ROCEPIABLE THERE
Wl

RENARLS: TN THE COLCRINETRIC AXALYSES A § { SO01UM HIDROXIDE SOLUTION WAS USED

APFROYED BY

ABIIVLS

e o ke R S Bt g A S WA M e S S e f Sl M el b S —— s g —-—--———-—----—-—--—-—--—-——-—t-——-—--—'—'—-—'-—
-— . — - .
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SOUNDNESS TEST WITH SODIUM SULPHATE

g



ADITIVOS TECNICOS ECUATORIANOS

STRUCTURE: TRASVASE MANABI | ORDER BY 1} HIDROSUELOS
DESCRIFTION: COARSE AGGREGATE  TESTEDBY : FMAYANQUER
SAMPLE! G1 ' CALCULATED BY: ING, LUIS ORTEGA
NORM: ASTM C-$8 DATE: JANUARY 17TH, 16%4

SULFATE ACCION DURABILYTY

SODIUM SULFATE SOLUTION

4 PARCIAL RETAINED=  PARCIAL RETAINED WEIGHT * i0¢
TOTAL WEIGHT '

% PASSING= INITIAL 1ASS - RETAINED MASS AFTER ESSAY ¢ 100
© NNTIAL MASS

% FARCIAL WEAR= % PARCIAL RETAINED © % PASSES

1%
& MESH SIZE % PARCIAL MASS OF THE FRACTIONS % PASSING [% OF
~ |RETAINED OF - MESH | WBEAR
PASSSING | RETAINED|AGGREGATE (*) BEFORE AFTER MOREFINE |PARCIAL
| EssAy ESSAY

2% 2" 000 -

e g4 0.00

4" " 0.00 - i

" 3 155 49500 g0 141 Y

A4 g 424 670.00 63750 49 203

1o g 2490 13000 30300 8.18 204

3/ # 254 300.00 28300 567 150
TOTAL | - ' 559

% OFTHETOTAL WEAR = -SUM{ % PARCIAL RETAINED)

(*) THIS VALUE IS CALCULATED IN REFERENCE TO THE ORIGINAL SCREEN ANALYSIS
OF THE AGGREGATE '

-~ REMARKS: The agaregate hasa tiwal wear psrcen\age of 559%
. It cumplys with the porm, that speciﬁes

e mm e g Pt v b T Gt iim e =8 s e erioes
- — e e e e A b s S A W At e W S e S o v SRS T
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A'D'ITIVOS TECHICOS ECUATORIANOS

STRUCTURE: TI\AS\’ASE MANABI '
DESCRIFTION: COARSEAGGREGA‘II

ORDERBY WROSUELOS
TESTED BY 3 FMAYANQUER _
CALCULATED BY:ING.LVIS ORTEGA

SAMPLEIG?
NORM: ASTM C-88 DATE: JANUARY 177TH, 1094
SULFATE ACCIONDURABILITY
' SODIUM SULFATE SOLUTION
'y PARCIAL RETAINED=  PARCIAL RETAINED WEIGHT ¢ 100
" TOTAL WEIGHT

% PASSING = INITiAL MASS - RETAINED MASS AFTER ESSAY * 100

- INITIAL MASS
%PARCIAL WEAR= % PARCIAL RETAINED ¢ % PASSES
100
# MESHSIZE “[%PARCIAL | MASS OF THE FRACTIONS % PASSING [% OF
, | RETAINED OF o MESH | WEAR
PASS3ING | RETAINED AGGRBGATE (*) BEFORE AFTER | MOREFINE [PARCIAL
| | ESSAY _ ESSAY
TN g o.o_o i
o 14 000 o
o N 141 ] 100500 1. 88000 | 1244 0.18
] 5579 49500} 45800 47 447
oy 3959 670.00 641.00 43 171
e | 145 TAn0.00] 208.00{ 0.70 (XL
W # 0.74 400.00 265.00 1147 00!
TOTAL 62

% OF THETOTAL WEAR= SUM(% PARCIAL RETAINED)

OFTHE AGGREGATE

(*) THIS VALUE IS CALCULATED IN REFERENCE TO THE ORIGINAL SCREEN JKNALYSIS




ADITIVOS TECNICOS BECUATORIANOS

STRUCTURE: TRASYASE MANAE! | ORDERBYI BDROSUELOS

DESCRIFTION: COAR@ AGGRBGATE B TESTEDBY ! F.MMAHQUIR
SAMPLE: G3 _ CALCULATED BY1 PIG.LVIS ORTEGA

NORM: ASTM C-88 DATE! JANUARY NTHIM

__SULFATE ACCIOND Y

SODIUM SULFATE SOLUTION

v, PARCIAL RETAINED=  PARCIAL RETAINED WEIGHT ¢ 100
“TOTAL WEIGHT

4 BASSIHG S INITIAL MASS - RETAINED MASS AFTER ESSAY ¢ 100
THITIAL MASS

% PARCIAL WEAR= %PARCIALRETA]NED"%PASSES

100

TMESHSIZE . |WPARCIAL | MASSOFTEEFRACTIONS . |% PASSING | OF

| ~ |RETAINEDOF o |MmesH WEAR

PAS3SING | RETAINED| AGGREGATE(*} BEFORE AFTER. . | MOREFINE [PARCIAL

: | 5 ESSAY - ESSAY : i

W r | 000 -
Y SR L e . | S _-
19 T s deseo)  gseeo) 4S8l 9N
" " —omnl . aesee| o ey 68 225
we | W | ANl enon| . eiee] e8] . 028

A s K w000] M0l . 696 o
W # s 00| - 2780f S L

TOTAL | T T _ YT

Y4 ORTHETOTAL WEAR=  SUM( % PARCIAL RETAINED)

() THISVALUEIS CALCULATED I REFERENCE TO THE ORI GINAL SCREEN ANALYSIS
OFTHE AGGREGATE

o m e —km B Gia ey e b SR A i b o L e S Gl B S S




ADITIVOS TECKICOS ECUATORIANOS

STRUCTURE: TRASVASEMANABRL ORDEREY 1 HIDROSUELOS
DESCRIFTION: fand of iver -Quevedo. TESTEDBY 1 FMAVANQUER

{)  saMPLESANDED CALCULATED BY: ING. LUIS ORTEGA
NORM;: ASTM C-$8 - DATE: JANUARY 17TH, 1994

SODIUM SULFATE SOLUTION

V4 PARCIAL RETAINED=  PARCIAL RETAINED WEIGHT * 100
“TOTAL WEIGHT

vy PASSING = INITIAL MASS - RETAINED MASS AFTERESSAY * 100
INITIAL MASS

WPARCIAL WEAR= % PARCIAL RETAINED * % PASSES

100
§ MESH SIZE " TWPARCIAL | MASSORTHEFRACTIONS - |% PASSING |% OF
0y . |WETAIEDOE | . MESH WEAR
% [ PASSSING | RETAINED| AGGREGATE (*) "BEFORE AFTER MOREFINE [PARCIAL
| : - | BSSAY . ESSAY ' N
yer | 8 o3| weeo| 0 safe] - 1790 047,
rrl I N R T B 10000 540} 1460 0.13
g ) 816 o 256 10000] 9.2 930 024
W | 8 10 19000 04 80 Y 037
0 #50 T 1R 10000} 8950 1030 491
#50 R0 b RETY 7] St 2 92,10 I 268
Pass #100 . B34 o
|TOTAL o : : - 8.40

% OF THE TOTAL WEAR= SUM( % PARCIAL RETAINED)

{*)THIS VALUE IS CALCULATED IN REFERENCE TO THE ORIGINAL SCREEN ANALYSIS
OF THE AGGREGATE ' :

REMARKS: The aggfegate bas 3 total wezr percentage of 8 40%
It currplys with the porm, that specifies 3 rmpps; petcest ol b0y Aunnos CIA. o

-
e !




ADITIVOS TECNICOS ECUATORIANOS
ORDERBY 1 HIDROSUELOS

NORM: ASTM C-$8

DESCRIFTION: SAKJACINTOMINE TESTEDBY | FMAYANQUER
SAMPLE: SANDS2 | CALCULATED BY: ING.LUISORTEGA
| A 'DATE: JANUARY 17TH, $#%4 g

SULFATE ACCION DURABILITY

SODIUM SULFATE SOLUTION

% PARCIAL RETAINED= ~ PARCIAL RETASNED WEIGHT . 100
“TOTAL WEIGHT

1, PASSING = INITIAL MASS - RETAINED MASS AFTER ESSAY * 100
INITIAL MASS '

% PARCIAL WEAR= % PARCIAL RETAINED ¥ PASSES

100
#MESHSIZE % PARCIAL - | MASS omuamc_rmus | PASSIRG  {% OF
‘ - |RETAINED OF | | MESH WEAR
PASSSING | RETAINED] AGGREGATE (*)] BEFORE AFTER | MOREFINE |PARCIAL -
._ O ey msay | ] )
| Y Y ‘ :
o 0. 0.00| - _ , : .
8o #6 . | 0.00 n 0001 . Toee] o] el
B | 30 - Y 0001 0000 o0 o 00
#0 COo#s0 ] T 1000l 890 R 0.85
#50 a0 1 85074 . 10000) 93.00 RN 595
| Pass 8100 :
[TOTAL  “{© . 480

% OF THETOTAL WEAR=  SUM({ % PARCIAL RETAINED)

(%) THIS VALUE 1S CALCULATED N REFERBNCE TO THE ORIGINAL SCREEN ANALYSIS
ORTHE AGGREGATE . i

REMARKS: The agarezate bus alola) wear pescentage of 6 80%

:‘-f

T FIRWA RUTORIC A0S
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ADITIVOS TECNICOS ECUATORIANOS

ORDER BY : HIDROSUELOS
TESTEDBY 1 FMAYANQUER
CALCULATED BY: ING, LUIS ORTEGA
DATE: JANUARY 17TH, 1994

STRUCTURE: TRASVASE MANAB
DESCRIPTION: BASALTICA MINE
{}  SAMPLE:SAND#3
NORM: ASTM C-88

. SULFATE ACCION DURARILITY

SODIUM SULFATE SOLUTION

v PARCIAL RETAINED =  PARCIAL RETAINED WEIGHT * 100
' : TOTAL WEIGHT

% PASSING = INITIAL MASS - RETAINED MASS AFTER ESSAY * 100

INITIAL MASS
%PARCIAL WEAR= % FARCIAL RETAINED * % PASSES ~ -
100
# MESH SIZE % PARCIAL MASS OF THE FRACTIONS % PASSING |% OF
_ _ RETAINED OF | _ MESH WEAR
(¥ FASSSING | RETAINED! AGGREGATE (*) BEFORE AFTER | MOREFRINE |[PARCIAL
B | ESSAY ESSAY -
348" M e R 100.00 7020 2980 048
#4 #3 1199 100007 85.30 2% 1%
# #16 AN 10000 97.40 260 057
#16 £39 15N 100,00 9500 500 .76
#0 $50 2300 100.00 | 9230 19 L7
#50 $100 2365 100.00 9320 680 141
Fars #100 393 _
TOTAL ' ' 654

% OFTHETOTAL WEAR= SUM(% PARCIAL RETAINED)

" (¥)THIS VALUE IS CALCULATED IN REFERENCE TO THE ORIGINAL SCREEN ANALYSIS
OF THE AGGREGATE

) It cumplys with tbe porm, that specifies 3 mass .




LOS ANGELES ABRASSION TEST
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L

)

ADXTEC = CONCRETE LABORATORY = .
Acufia’ 367 y 10 do Agaosto, 2do. Piso .
QUITO TELF, 502-073, 543-684 _

GUAYAQUIL TELF. 254-021, 254-160

STRUCTURE; TRASVASE MARAM ' © ORDER BY: BIDROSUELDS

sanpLe : G-5 (1) C 7 CTESTED BY: L, ORTEGA
KRN ASTH € 131 - CALCULATED BY: IKG. LUIS ORTEGA
INF .M. 1814 ' pate: 22-bic-H

ABRASION TEST USIND LGS RRGELES TESIIG MACKINE

assrresewssssevcIal cE®D s FY :

ex{(&-BMAIHI00

GRAOATION: B
JNITIAL WASS OF SMMBLE A 500000 gr
RETEINED MESS IK § 12 NESH AFTER g 4110.00 ¢t

500 REVOLUTIONS

WEAR PERCEHTAGE o ¢ 11.80

REXARKS: The aggrepates coeplys wilh the nora.

4:}5



ﬂDITE(’: - GONCRETE LABORRTOR\'

acufia 357 y 10 de agosto, 2do. ‘piso
QuITO TELF. 502=-073, 543-'694
GUAYAQUIL YELF. 254-021, 254 160

| | | i

STRUCTURE: TRASVASE KaKAM . QIDEA DY; KIDRDSVELOS
saspit ¢ G-1 {11) | . RESTED BY: L. ORTEGA -
KORA ASTA € 13 CALCULATED #Y: 1KS. LUIS ORIECA
Wde. 181 pATE: 22-Dic-9

ARASION TEST USIO LS ANGELES TESTING RACNINE

C{{A-8)/A) 100

GRADATION: @
INIVIAL MASS OF SANPLE - he 500,00 gt
RETELNED MASS 1K & 12 NESH AFTER 0 A150.00 g - )

500 REYOLUTIONS

WEAR PERCENTASE - ' TR

RENARKS: The aggtegites ccaplys with the nora,

#24



()

ADITEC + ODHCRETE'LQEORRTDRY__F_ ‘

Acufia 357 y 10 ds agosto, 2do. Piso
QUITO TELF. 502-073, 543-684

guavaQuUIL TELF. 254=-02%, 254-160

STRUCTURE: TRASVASE mANADT - QROER Y HIDROSUELOS
st : G2 (83) S TSI Y L, ORTER
KORN RSTH € 138 - CALCULATED BY: NG, LUIS ORTECA
Wk, H15 DAIE: 22-Die-9H

AMRASTON TEST USIRD 108 ANGELES TESTING MACKINE

et

r— ey S P E STy S e b oS SRS

Cx{{A-B}/A)8100

CRADATION: - &
INETIAL NASS OF SANPLE _ Chr 3000.00 gr
RETEINED KASS IN 4 12 NESH AFTER B 4180,00 ¢r

500 REVOLUTIONS

¥ERR PERCENTASE ' | ¢ 1640

RENARKS: The aggregates coaplys with Lhe norn.

4o



ADITEC ~ CONHCRETE LABORATORY '
acufia 357 y 10 de Agosto, 2do. Piso
QUITO TELF. 502-073, S43~-684
GUAYAQUIL TELF. 254—_0_21.,254-.160 :

STRUCTURE: TRASYASE MaXARl - 0RDER Y2 RIDROSYELOS
shNpLE :G-2 (1%} . _ TESIED BY: L. ORIERR
NORK ASTK € 13  CALCULATED BY: DXG. LUIS ORTEER

g, 1828 . pATE: 22-Dic-$

ARAA10N TEST USHAD L0 AAELES TESEIEG KACRINE

P Al a X Lo bl o apeECT Y

~C((h-8)fA)110D

SRADATION: &
~ INITIRL MASS OF SANPLE - & 500000 gt
AETEINED MASS IN & 12 MESH AFTER b 4150.00 ¢r

500 REVOLYTIONS

WEAR PERCENTAGE R ¢ N8

prnit

42 |

AR .
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ADITEC - COHGRETS_LABORGT_
acufia 357 y 10 de Agosto, &f
QUITO TELF. 502~073.(543v684

2do.” Piso

GUAYAQUIL TELF. 264=021, 254-160

STRUCTURE: TRRIYASE NAKAR!
SANPLE ¢ G-3 {11)

Ko ASTH € 13

IR . No, 1876

ORDER BY: HIOROSVELGS
TESTED BY: L. ORTECA
CALCULATED 8Y: IMG. LUIS ORIEGA
DATE: 22-Dic-94

ARRASION TEST USIND 103 AKGELES TESTING NACHINE

Cz{(r-B} )81

SRADATION: 3
INITIAL NASS OF SAMPLE

RETEINED KASS TN § 12 MESH AFTER
1000 REVOLUTIONS

NEAR PERCENTASE

REKARKS: The agqregates couplys with the nora,

&= 10000.00 gr
B B390.00 gt
¢ 16.1¢

#30




ADITEC « CONCRETE LABORATORY
aAcufia 357 ¥ 10 de Agosto, 2do. piso
QUITO TELF, 502~073, 543-6084 i

. GUAYAQUIL TELF. 254-021, 254“160

STRUCTURE: TRASYASE MANABY - ORDER B BIDAGSUELDS
saHPLE ¢ 63 (82) . TESTED Vs b, ORIESR
RORN ASTK € 131 - CALCULATED 31: TKG. LUIS ORTLGA
INF .o, 1819 " DATE: 22-Dic-%

ALRASIOH TEST USIXD L0S ANGELES TESTING KACKINE

sebtdbassTPEoRERwr -

¢x({R-8)/R)3140

GRAORTION: 3
THITJAL 8ASS OF SANPLE : iz 10000.00 ¢r

AETEINED MASS TN 8 12 NESR AFTER S g 8330.00 ¢
1000 REVOLUTEONS :

¥EAR PERCENTAGE : € - 1610




o B

0

()

Gz

CHEMICAL ALKALI REACTIVITY



ADITEC = LADORATORIO OF -KORMIGONES
fcuhs 357 ¥ 10 e Agesto, 240, Piw0
GUITO TELF, 547-238, $43-631
CUAYAOUIL TELF, 232-789, 254-160

SIRUETURE  : TRASYASE FAKAS] GROER BY "1 BIDROSVELOS

DESCRIPTION : COARSE ASSREGATE 1ESTED BY ¢ F, NAYANQUER

NDRA s BSTK (C-289) - (£328-81) APPROVED BY - & NG, LUIS ORTECA
DAt : JANVARY 241K, 1994

SOTENTIAL REACTIVITY OF AGSREGATES

----------------------------------
----------------------------------

SANPLE DISOLYED SILICA SLCALTMLTY REDUCTION
sa3rInsite R H ettt ::!:3::::::?:::3::3::::
se (silins}fl) . f¢ (ailinoifl)

COARSE A 1 G- 65,31 : : 138.41
- S 89,42 : 145.12
60.21 156.21
COMSE 4. 2 62 §3.30 _ 1231
§1.4t 184
2.2 5.3
(CARSE . 3 6-3 S1.12 1888
‘ 59.43 148.34

g3 151.%%

RENARKS: Ebis aggregates are considered innocuous bectuse they cavse an
exprnsion in the eortar of less than 0.1 % in one year shan used with o
cerent that containg 1,38 % ¢of alcal

LITHCE TECHICES ECURTORIANGS CIA. 1704,




 ADITEC + LABGAATORTO OF HORNIGDAES
E aculy 351y 10 de agosto, 260, Piso
QUIT0 TELF, 547-230, S43-681 :

F i cRNARIL T, 200068, 256060
SIRWTURE o TRASVASE MAKAD! CORER Y MIDROSVELGS
© DESCRIPTION & SAND - COTESTED BY 1 F. RATAMGUER
KORA : ASTK (C-363) - (€128-81) " APPROVED BT ¢ TN, LUIS ORTESR
Co : 3

11 ANURRY 24TH, 19%¢

----------------------------------

SausLe " OISOLYED STLICH

ALCALINELY SEDUCTION
::::!,_:::: ::::::‘.’::32:;“.::; . :::::::?::::::ﬁ:::::!:_ﬂ:
auds - 5 {ailinslfl) e (ailinolfl)
’ SAN JRCINTO 1788 - . 0.4
: R 18.4% - S 7%
22,84 _ _ , 3.8
gasaLItcR . . 5L ' R TT
61.93 ' C115.83
_ 8.1 5.0
L S B
: 34.68 ' 338,48
3.9 S R 7 v
REMARRS: 1his aggregates are considsred innoceous bacause Lhay cluse 2n
~axpinsion in the sortar of Jess thea 0.1 % in one yeur whan used with 2
consnt that contains 1,38 % of altal S ' '
ceitats 1Egaphs LCOATERuHOY ik RTA
: f I TN A %
¢ - / mraa M ORIZADR
i“} l-.rn\l ;

e et B e m e Sk . A M P et S m Ere e = A MU e e AL A g e e s ok S A



TAS

TN S,
(B8 1N ORI DU DAY B PIOUNUINIS IEA PR iy SRSy FRESY § PR -
. .
3 s S I it B IR I § i
& St - .
& —i ] o . - i - froa] =] emerermeratf e § -
£ )
K] _ . .
. 2 - - - -
g 4w | TR B .
'{: L] o -
g - 3““ _ . . . . . b
v o - '
3 g : e | —f =T
£ s iy ' '
3 E ay
38— 1 GALRS
- AR GALXDY
S w el -
- SO VY S, ;
53— s .
N o
x
3 T b 1. -
4 3
, ® Z
- " Ane
4 Y ¢ . -
. o? U . : .
35 51510 -0y S0 231000 50 MK lEwr 2500 )
: B i 4
. - ] _ .
Silice disucha on apgepmln minceal compt vaslido enbi¢ kw Lunices : v
300 my 120 pan € ity por o} s v solucion de NaOW '
LN (eantidsd Sl_).
L4 Ag;qudn\ Gue Catsan ch el MereIn una ey pansion mavor gk 0l “,’u oA Ut o cuando se usan |
con ceinenio que contivae 1,38 o de aleia .
’ - . :
03, Agegidos nué tausen e el piottero una v pamsion e e 0yl o onown aneo hojo las misrmas
condiciones ‘ o
v @ Agrepsdon para ok o are drngears o Tl el L [OT BT et ST JRFO QUe SoN dae '.-~--.
Rinus seglin e} exuaen peiogrdlive,
) o1 Agregados pata S vy o s ddipaie i by beevpasida el motlsso pera que son no- -
dios segun o) enamen pettgdlion B : ) ‘ . '
e LEU divivor s eitie g@egadon dadmie y ey edinag ' ' o R
FRGUR A Y Hosdasion b S S ontie agingndos inocies y tlafiinos . 0 <0 - w'-‘.
vo haee al ey sl reduccdin enaboalinidad, Lo et

%3¢










112 CONCRETE TESTS RESULTS
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ADITEC ~ CONCRETE LABORATORY

ncufia 357 y 10 de Agosto, 2do. Piso
QUITO TELF, 502-073, 543-684
GUAYAQUIL TELF. 254-021, 254-160

STRUCTURE: TRASVASE MANABI _ © - QRDER BY: EIDROSUELOS
LOCALIJATION: SAND FROM QUEVEDO NINE T TESTED 8Y: X, AYERVE
FORM ASTK £ 39 CALCULATED BY: ING. LUVIS ORIEGA
INF. X, 8348 DATE: 12-Jan-%4

COXPRESSIVE STRENSHT 1IN ¥SfCN2

--------------------------------

Cilind. KOLDING DATIEOF - DAYS - IDENTIFICATION - SLUKP  STRENGHY COMPRESSIVE DIANETER AVERAGE
$ bATE (£ : (cn) K STRENGR  OF CIL. 3 (R,
- . Fgfen? '
{ 31-Dec-93 07-Jan-94 ? a4 1 35500 -85 15.20
3 31-Dec-93 07-dan-9d i A1 o 16300 9% 15,20
§ 31-Dec-93 02-22n-94 21 a1 1 15800 81 15.20 . 87
7 01-dan-5¢ 08-2n-54 1 8-2 10 9200 51 15,20 -
9 01-Jan-94 03-Jan-4 1 A-2 16 950 52 150 .
1 01-Jan-94 08-Jan-94 1 A2 16 9600 3. 150 %2
13 dl-Jan-1 08-Jan-94 ? 8-l 1018800 . 1 1520
15 01-Jan-94 08-Jan-94 ] 8-1 10 1800 - 9. 15.20
i1 01-Jan-91 08-Jan-94 ? B-1 10 1200 - . 103 15.20 ¢
19 01-Jan-5i 08-Jan-S4 i §-2 12 16800 93 15.20 '
21 O1-Jan-94 68-Jan-94 ? B-2 12 16200 83 15,20
23 0l-Jan-94 08-Jan-9 7 §-2 1 110 TR 81
25 0l-Jan-9¢ 03-Jan-¢ ? B-3 12 11600 60 15.20
21 01-Jan-94 08-Jan-9d ? B-3 2010900 s 15,20
2% 01-Jan-9¢ 08-dan-94 7 B-3 12 U . & 1520 &
3t 01-dan-9% 08-Jan-4 ? Bed 8 500 B %20
35 01-Jaa-9¢ 08-Jan-94 7 B4 g 00 W 1520
35 0l-Jaa-9¢ 08-Jan-%4 1 B4 8 M0 42 1520 4

TESTIRG EQUIPKERT:
a) Compression testing wachine: Controls S.P.A Ilaly - 300 Tn. capacity

CONCRETE MIXING:

2) Concrete was machine mixed as prescribed in A.5.1.% Fethod C-1%2
b) Slusptasts: ASIK C-14S

REVARKS:

Atitiver T4 Pﬁ:%ﬂtw& B}ufwes C.L
L migenss




ADITEC - CONCRETE LABORATORY .
Acuifa 357 y 10 de Agosto, 2de. Piso
QUITO TELF. 502~073, 543-684 -
GUAYAQUIL YELF. 254-021, 254~160

STRUCTURE: TRASYASE NANAB] ‘ . DROER BY: KIDRGSUELDS
LOCALIIATION: SAND FRON QUEVEDO MIXE - - TESTED BY: ¥, AYERVE .
NORN ASTH € 39 _ CALCULATEO BY: 15, LUIS ORIEGA
I%F . No. 8525 - DATE: 04-Feb-%4

CONPRESSIVE STRENGHT IN XGfCN2

--------------------------------

¢iling. KOLDING DATE OF  DAYS " IDENTIFICATION . - SLUNP  STRENSKT COXPRESSIVE DIANETER RVERAGE
f DATE  ESSAYS ; ' (e K STRERSH  OF CIL; 3 CIL
_ : Kgfea? :
2 31<Dec-38 28-Jan- 28 a1 i Sus 1w
& 31-Dec-93 28-Jan-H - 28 A-1 30100 168 18.20
& 31-Dec-93 28-Jan-54 28 a1 - 29500 163 15,20 183
8 01-Jan-94 25-Jan-94 (i A2 20000 1 15.2
10 01-dan-34 29-Jan-94 8 A-2 f3p00 - 1M 1.2
12 =029 23-Jan-9d 28 82 19800 1y is.20 - 108
M 01-Jan-94 29-Jan-94 3 g-1 236400 01 152
16 01-dan§d 29-han-st 28 8-1 L 04 15,20
18 O1-2an-94 23-Jan-94 8 8-1 26800 U TS L0 B}
30 01-3an-9d 29-an-gd 28 8-2 26400 My 1520
22 Ol-Jan-94 29-Jan-H4 28 §-2 C - 26300 M3 OB
W 03-Jan-g0 29-dan-gd 8 B-2- w100 HE o 15200 148
26 01-Jan-94 29-Jan-%4 8 83 . 200 31520
78 01+Jan-94 29-Jan-%4 'l R 22800 126 1520
30 g1-Jan-94 29-1an-9 8 8-3 e . 10 1w 1l
32 84-dan-94 29-Jan-94 - 28 B 10 T [ S L &
WO0-dan-9 -l 28 8-4 15000 0 83 1520 :
36 01-Jan-5¢ 29-7an-94 ® 8- 15700 8 15 8

TESTING TQUIPHENT:
2) Coapression testing machine: Coatrols §.P.4 Italy - 300 T, capacily

COXKCRETE MIXTNG: '
2) Concrete was mathine nixed s presttxbed in A.5.1.4 Hethed 0*192 :
b) Sluaptests: ASTN C-148

s

REKARKS:

Grp



ADITEC - CONCRETE LABORATORY

Acufia 357 y 10 de Agosto, 2do. P;SQ_

QUITO TELF., 502-073, 543- 684 ¢ :
GUAYAQUIL TELF. 254-021, 254_160.

)

STRUCTURE: TRASVASE MANASI . GROER BY: NIDROSVELOS
LOCALEJATION: SAND FROX SAN JACINIO M TESTED 8Y: ¥, AVERYE

NORM ASTH C 39 © CALCULATED BY: ING. LUIS QRIEGR
IKF. Ko, 8342 ' L Dﬁlf §2-Jan-

€OHPRESSIV£ STRENGHT TN !GICH?

--------------------------------

Cilind. MOLDING DAIE OF  DAYS . IDENTIFICATION siudp

S b DATE  ESSAY _ (£X)
1 -dan-9¢ 1-Tan- o A-1 T
75 0d-Jan-94 t1-dan-%¢ ? &1 H
I fAdane94 H-Jan-¢ 1 A1 I
19 0d=Jan-9¢ 11-Jan-94 1 A-2 1
817 0d-Jan-9¢ N-fan-9t 1 42 10
83 04-dan-%4 M-Tan-yt - 7 A-2 1o
85 od-Jan-94 11-Jan-9d 7 B-t 10
91 0409 1-Ban-d - 2 B-1 16
89 0d-dan-¥ l-dan-3( 7 B-1 ity
91 045)an-9d 11-Jan-3d - ] g-2
93 04-Jan-94 [1-Jan-9d ] 8-2 i2
95 04-Jan-54 11-Jan-9d 7 8-2
('} B R TR IS TR AR T ] 8-3 1!
~ $9 0d-Jan-$4 11-Jan-94 ? 8-3
101 H4-J20-94 11-Jan-94 1 - B3 |
103 04-3an-94 11-Jan-$4 - 7 8-
145 0d-Jan-S4 L-Jan-9¢ - 1 84 12
1 B4

107 04-Jan-94 11-Jaa-$4
TESTING £QUIPKENT:
a) Cospression testing wachine: Controls $.7.A Italy - 300 Ta. capacily
CONCRETE MIXING: - o == =r = meoes—mm

a) Concrele was saching wixed as prescribed in A.8.1.M.Method C-192
_ b) Slusptests: ASIX C-143

REMARKS:

12 -
17 -
-
12 .

12 -

STRENGHT CONPRESSIVE OIANETER AVERAGE

kg

21000
w0100
20400
1200
- 130
%00
000
2100
22100
15600
13600
14309

1400
11600 -

10100
4
5700

4300

STRENGH
1g/cal

116

1
i
. 8]
10
6

116

125
125
86
1
8l
8
6
56
3
3t
3%

OF €L,

15,20

15.20
15.20

15.20 .

15,20
S15.20

15.20
15,20
15,20
15,20
15.20

15.20-

15.20
15.20

15.20
15,20
15.20
15,20

' APFROVED BY
Aditivos Téinbooy Eeunlogianes . L,

()

3 CIL.

11!

&4

12

8

€




ADIT

Acufia 357 y 10 de Agosto,
502-073,
254-021

QUIT

GUAYARQUIL YELF.

g£EC -

0 TELF.

STRUCTURET TRASVASE NARARI

LOCALTZATION: SAND FACM SAN JACINTO N

NORA AST
14F . Mo,

Cilind.
1

"
%
it
8"
81
&
8
8
%
N
H
%
%
100
102
104
106
108

TESTING

2} Ceapression testing nachine: Conlrals S.P4 llaly 300 1n. capacity

AC3
g3z

DATE OF
o ESSAY

NOLDINS
DATE
oé-Jan-34 01-Feb-94

pd-Jan-94 01-Fab-H
04-Jan-44 01-Feb-91

04-Jan-94 01-Feb-3(
0d-Jan-94 O1-Feb-%
Q4-Jan-94 {1-Feb-M

04-Jan-94 01-Feb-
04-Jan-94 01-Feb-34

H-Jan-9 0f-Feb-54

Cd-Jan-94 01-Feb-%4
$l-Jan-34 01 -Feb-%4
0d-dan-91 01-Feb-%4

04-Jan-91 0i-Feb-

fd=Jan-94 Of-Feb-%d
04-Jan-4 OL-Feb-U
Od-Jan-9L 01-Feb-S4
o4-Jan-94 Q1-Feb-9
0d-Jan-9% 01-Feb-91

EQUIPNENT:

CONCRETE NIXING:
a) Contrete wys sachine nived as prescrnbed in A.5.T.N Nethod C-192
b) Sluaptests: ASIN C-H43

REMARKS:

28
28
L]
- 28
- 28
B
- 28
2
n
Con
3
8
-8
28
%
[{
28
8

CONCRETE LABORATORY
2do.

543684

* ORDER BY:
CTESIED BY: W, AYERVE

254-160

piso

RIDROSUELOS

CALCULATED 8Y: ING. LIS ORTEGA

lDiﬂllflCﬁTlOH

Xr 2> X> X B>
(I DO L
e e B G G G R R RS e g b RO RS RS e e

ma:aoeeoeooweaww'mw:b
v

4-Febyy

COHPR[SS[VE Slﬂ[!GHl IH KG/CH?

--------------------------------

SLUKP  STAENGHT CONPRESSIVE DIANETER AVERAGE

(1)

xg

- 500
- 34800
- 3800

19700

19500

. 19400
- 35200

34500

o 3N

22500
24600

23400

L1130
13000
16600
11100
11600

11100

. STRENG

Kgfenz
180

s

9

10

107
1H1
194

180

Ry
1t

136
12%

93

9%

8l
6t

64
61

OF €I,

1520
15.20

15.20

15

15.20

15,20
15,20

5.2

15.20

15.20
15.20
15.20

15,20 .

15,20
15.2

e,

11

108

188

130

KT,

5.8
15.%

15,20

sl

TiTeasen

ST ontzan

62

ot



N
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ADITEC - LABORAYORIO DE HORMIGONES .

Acufia 357 y 10 de ngosto, 2do. Piso

QUITO TELF, 502~ 073, 543-684. )
_GUQYAQUIL TELF. 254-021 254-160

STRUCTURE: TRASVASE MANABL

LOCALTIATION: SASALY- . NINE SAKD  TESTED BY: ¥, ATERVE

" ORDER BY: RIDROSUELOS

NORM ASTK € 39 - CALCULATED BY: IRS. tUIS ORTEGA

IRF . %0, 11} ' : DATE: 12-Jan-94

COMPRESSIVE STRENSHT N KG/CN2

--------------------------------

Ciling, MOLOING - DAIE OF . DAYS . JOENTIFICATION . SLUAP
b DATE  CESSAY o (eN)
3 03-Jan-4 10-Dan-94 ! A-1 14
59 08-Jan-94 10-Jan-94 1 Al H
41 03-3an-90 19-Jan-5¢ 1 A+l it
43 03-Jan-9 10-Jan-Sd 1 -2 14
45 03-daa- 10-an-9 1 A-2 H
41 03-dan-84 10-Jan-94 1 #-2 H
49 03-Jan-94 H-Jan-§d 1 g-1 13
51 03-Jan-94 190-Jan-91 1 B-1 i3
83 03-Jans94 10-Jan-9d ? 8-1 i3
55 03-dan-94 10-Jan-94 ? 8-2 1}
§1 03-Jan-94 10-Jan-94 ? §-2 13
59 03-Jan-9d 10-Jan-t 7 B-2 13
81 03-Jan-31 10-Jan-$4 1 B-3 12
83 0%-Jan-9d 10-Jan-34 1 B-3 12
65 03-Jan-94 10-Jan-%4 ] B3 12
67 03-Jan-54 10-Jan-94 1 B4 .
69 03-Jan-gd t0-Jan-9d 1 8- 12
7t 03-Jan-3i 16-dan-94 J g-4 12

TESTING EQUIPKENI:

STREKGRT COXPRESSIVE CIANETER RVERASE
STREKGR  OF CIl

s

18800

17000

12100

. 13800

13400 -

200
- 20800

22200 .
20400

G0
13400
13500

11000

11100
11500

. 1508

1500
16800

a} Coapression testing machine: conlrols 5.p.4 Haly - 300 Th. capacity

CONCRETE NIXING:
a) Concrete was machine aived as prescribed in A.S.T.X Nethod {192
b} Slusptesis: ASTH C-143

RENARKS:

kgfce?

93
1]
§
7%

=)
Sl
i

122

o Hd
on

H
"
8l
8
6
i
4
I

15.20

S 15.20
15,20
15,9
15,20

15.20
15,20
15.20
5.20
f8.20
is.20
15.20
15.20
15,20
15.20
15.20
15.20

15,20

APPROYED BY
Alium Té:nices Emlcuat.s 6L

3 CIt.

94

H

1

15

£2

L1

PR _...n...__.._._._.._..-........__--._._._._..._...__.__...._4....._.._..__._._..._..._.._._._..__.._..._._...._.__......,.._.__.....__.,.



ADITEC - LABORAYORIO DE HORMIGONES
Acufia 357 y 10 de agosto, 2do. Piso
QUITO YELF. 502-073, 543-684
GUAYAQUIL TELF. 254-021, 254-160

STRUCTURE: TRASYASE MANABL : . DRDER BY: KIDROSUELDS
LOCALEZATION: SARD FRON BASALT HIK[ _ U TESTED BY: W, AYERVE

NORK 451K € 39 - CALCULATED 8Y: I&G. LUIS ORTEGA
IKF . Na. §526 ) OATE: ¢4-Feb-$d

CONPRESSIVE STALNGKT [N KS/CN?

--------------------------------

tilind, 1HOLQIHS " DATE OF  DAYS IDEMTIFICATION -~ SLUNP SIRIHEHI CONPRESSIVE DIANTIER  AVERASE
b DAl £558Y - (cK) £ STRENGH 0F CIL. 5 CIt.
o _ Kg/ca?
38 03-Jan-94 Si-Jan-gt % a-1 3o : l68 . 1520,
4 03-Jan-34 31-dan-%d 28 B 25500 165 . 15.20.
@ 03 Tan-94 3i-Jan-94 ] a-] 30200 166  15.80 166
W03 Jan-94 3i-Jan-9d L 28 A-7 24300 134 15.20
16 03-Jan-94 31-Jan-94 % A2 B0 138 1520
48 03-Jan-94 3-lan-4 28 A2 26200 TR LI R
¢ 03-Jan-9d 31-Jan-% A 8-l 11600 26 150
§2 03-Jan-94 31-2an-94. 28 8-1 35400 19 . 152
5¢ 03-Jan-94 3L-Jan-% oo 8- 38160 213 15.20" 22
56 03-Jan-94 S1-dan-94 L 8-2 76000 - 143 15.20
58 03-Jan-94 M-dan-%4 28 §-2 25300 - 143 15,20
£0 03-dan-94 31-Jan-M 8 3-2 26100 O I T () 14
£ 03-Jan-94 31-Jan-H 28 83 22500 1 15.720
& 0%-Jan-94 31-0an-9%¢ - 28 8-3 22300 R b2 I S
& 03-dan-94 31-1an-%4 S B-3 - 23300 128 £5.20 135
£8 03-lan-9 31-dan-H 28 B4 1800 . . 8 - 5.0
10 03-Jaa-94 3t-Jan-9 bl B-4 14200 - - 18 15.20
12 03-Jan-94 3E-Jan-94 - 28 B4 1% . 8% 1520 8
TESTING EQUIPHENI
2) Coppression testing nachine: cmtols S.P.A Italy - 300 In. capacity -
CONCRETE NIXING: _
a) Concrate was wachine mixed as prascribed in A.5.1.K Kethod C-192
b) Sluaptests: ASTM C-143
7 2

RENARKS:

" APPROVED BY
AdRivos Ténlcoy Eevalvinians § L,

duri
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11.3 CEMENT CHARACTERISTICS
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CARACTERISTICAS DEL CEMEKTO ROCAFUERTE TIPO 1E

RESIST.A LA COMPRESION: (kg/cm2)

3 alas 105

7 dias 165

~'28 dias 225
DENSIDAD: | 3.01 gr/cm3

CONSISTENCIA NORMAL (A/C): 28 %
TIEMPO ﬁx FRAGUADQ: :
' | METODO: VICAT
Tiempo Inicial: -“if}'és min -
Tiempo Final: - =~ 370 min



*

3, REQUISITOS DEi. CEMENTO PORTLAND IE

5.1 Quimicos,” Cumplird con los requisitos quimicos, ipli_cahles, descritos en la Tabla 2.

TABLA 2. Requisitos quimicos.

i ' Oxido demagnssio | Tridxide deazafie | Pirdide por .
PARAMETRO {Mg0} % Mix, | 150,) % Mix. | calelamisn %
REQUISITO 5 : 4 s
METODO OE ,
ENSAYO INEN 192 INEN 203 INEN 160

5.2 Fisicos, Cym’pliri con {os requisitos fsicos descritos en la Tabla 3.

-

TABLA 3. Requisitos fisicos.

.

METODO DE

PARAMETRO REQUISITO T ENSAYO
Finura + INEN 489
- B ) INEN - 196
Expansidn en autoclave % mix, ; 0.50 . INEN 200
Contraccldn zutoclave % mix, 0.20
“Tiempo de fraguade, Vical _ '
{alcial, min, {min) - 45 ;
final, mdx, (mla) . . 420 INEN 158
Cantenido d'e aiu del moxtero, . "HNEN 195
% méx. ve volumen - 12 :
Reslslencia-a fa comp?eslén min, en MPa o INEN 488
R UL 1.0 :
F Pdfas : o 18,0
RCTS disy - T 24,2
Expansién del mortero *+ °’ méx. '
N4 dias 70 .- : 0,020
“eseanss vt 0,060 ASTM C 227

El
= -~

g
n

* Para «cua!qu!era de los casos ya sea s cantidad rettnlda por tamizedo home-
do tﬂ 45pm o la supeciicle tspecunca por el aparzlo de permeabll:dad de aire,
om {a.deben ser informados.

el ensa)o de expansidn del mortero es un requisito epclonal, aplicado sola-
mente cuando o requiere el comprador y no debe ser requerido 3 menos que
el cemanlo vaya 3 ulllizarse con dridos de reacclén alcaling

IMPa = 10,1972 kgfcm! . .

-

1995011

et
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P Centro Técnico
del Hormigon

i - CEMENTO
Marcas: Rocafuerte Tipo IE Frocedencia: C.Blanco
Fecha de Recepclisn: . Lab., Mat:
TANALISIS QUIMICO | CARACTERISTICAS FISICAS
{ - . |
{Féerdida al Fuego 3.0 “ | Retenido Tamiz 43 um{d32S) 11.&
| ol |
1Si0a 27.2 4 1} Retenido Tamiz 75 um{H#200)
i | .
1A 205 . s.2 %4 | SBuperficie Especifica 428 me/
I ] ‘ ‘
. IFea0s 3.1 A 1 Fasta Narmal (a/c) - Q/
3 . . 1
1ICal S4.8 4 1 Inicio de Fraguado - 169 mii
i : |
‘1Mg0 1.1 “ 1 Final de Fraguado 386 mii
} | I
H{a0 G.2 4 1 Falsoa Fraguado . ‘
P o | ' _
INagD ; _ 0.9 4 1 Aire en el Mortero !
1 ' ' . { '
e 180s - - A % 1 Eupangidn Autoclave :
'=lf;‘ | ; I
ICad Libre -1 Morteres (ase) q/¢
| . : . !
IResiduo Insoluble 4 1 Fluidez del Mortero ;
| . |
lAlcalinos Totales 41
! (Na50+0.b58}\’50) }
i }
oot I I EDAD I RESISTENCIA A '
\u.CUHPOSICIUN FOTENCIAL v I DIAS | LA COMFRESION
1 ‘ _ P | MPa 1
Ca8 g0 I I
| Ly 1 ! I
{CaB . N i ) 3.7 {
o _ - I ! ' I
" 1CaA A 1 3 | 12.7 |
-t . i I I
.C4AF A1 i 7 i {8.5 l
| [ ] I
‘| . i | 28 | 27.0 I
MODULG HIDRAULICO 11 H {
[ | {
!

o _ |
% OBSERVACIONES |
R B : I
R I
. _ |

!

-

Jefe de Labsratorlp
ttcfrrlhirid‘llig!i;lf““‘*
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