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Standard Test Method for 
Electrical Indication of Concrete's Ability to Resist Chloride 
Ion Penetration 1 

This standard is issued under the fixed designation C 1202; the number immediately foUowing the designation indicates the year of 
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A 
superscript epsilon (e) indicates an editorial cbange since the last revision or reapproval. 

1. Scope 
1.1 This test method covers the determination of the 

electrical conductance of concrete to provide a rapid indica­ 
tion of its resistance to the penetration of chloride ions. This 
test method is applicable to types of concrete where correla­ 
tions have been established between this test procedure and 
long-term chloride ponding procedures such as those de­ 
scribed in AASHTO T 259. Examples of such correlations 
are discussed in Refs. (1-5).2 

1.2 The values stated in inch-pound units are to be 
regarded as the standard, except where SI units are given first 
followed by inch-pound units in parentheses. The values 
given in parentheses are for information only. 

1.3 This standard does not purport to address all of the 
safety concerns, if any, associated with its use. It is the 
responsibility of the user 0/ this standard to establish appro­ 
priate safety and health practices and determine the applica­ 
bility of regulatory limitations prior to use. 

2. Referenced Documents 

2.1 ASTM Standards: 
C 31 Practice for Making and Curing Concrete Test 
Specimens in the Field3 

C 42 Test Method for Obtaining and Testing Drilled Cores 
and Sawed Beams of Concrete? 

C 192 Practice for Making and Curing Concrete Test 
Specimens in the Laboratory' 

C 670 Practice for Preparing Precision and Bias State­ 
ments for Test Methods for Construction Purposes? 

2.2 AASHTO Standard: 
T 259 Method of Test for Resistance of Concrete to 
Chloride Ion Penetration" 

3. Summary of Test Method 
3.1 This test method consists of monitoring the amount of 

electrical current passed through 2-in. (51-mm) thick slices 
of 4-in. (I 02-mm) nominal diameter cores or cylinders 
during a 6-h period. A potential difference of 60 V de is 
maintained across the ends of the specimen, one of which is 

I This test method is under the jurisdiction of ASTM Committee C-9 on 
Concrete and Concrete Aggregates and is the direct responsibility of Subcommittee 
C09.66 on Concrete's Resistance to Fluid Penetration. 

Current edition approved Jan. 10, 1997. Published March 1997. Originally 
published as C 1202 - 91. Last previous edition C 1202 - 94. 

2 The boldface numbers in parentheses refer to the list of references at the end 
of this standard. 

3 Annual Book of ASTM Standards, Vol 04.02. 
• Methods of Sampling and Testing, 1986, American Association of State 

Highway and Transportation Officials, 444 N. Capitol St., NW, Washington, DC 
20001. 
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immersed in a sodium chloride solution, the other in a 
sodium hydroxide solution. The total charge passed, in 
coulombs, has been found to be related to the resistance of 
the specimen to chloride ion penetration. 

4. Significance and Use 
4.1 This test method covers the laboratory evaluation of 

the electrical conductance of concrete samples to provide a 
rapid indication of their resistance to chloride ion penetra­ 
tion. In most cases the electrical conductance results have 
shown good correlation with chloride ponding tests, such as 
AASHTO T 259, on companion slabs cast from the 
concrete mixtures (Refs 1-5). 
4.2 This test method is suitable for evaluation of materials 

and material proportions for design purposes and research 
and development. 

4.3 The numerical results (total charge passed, in cou­ 
lombs) from this test method must be used with caution, 
especially in applications such as quality control and accep­ 
tance testing. The qualitative terms in the right-hand 
of Table I should be used in most cases. 
4.4 Care should be taken in interpreting results of this 

when it is used on surface-treated concretes, for 
concretes treated with penetrating sealers. The results 
this test on some such concretes indicate low resistance 
chloride ion penetration, while 90-day chloride ponding 
on companion slabs show a higher resistance. 
4.5 The details of the test method apply to 4-in. (I 

nominal diameter specimens. This includes specimens 
actual diameters ranging from 3.75 in. (95 mm) to 4.0 
(102 mm). Other specimen diameters may be tested 
appropriate changes in the applied voltage cell design (see 
and Fig. I). 

4.5.1 For specimen diameters other than 3.75 in. 
rnrn), the test result value for total charge passed must 
adjusted following the procedure in 11.2. For specimens 
diameters less than 3.75 in. (95 mrn), particular care must 
taken in coating and mounting the specimens to ensure 
the conductive solutions are able to contact the entire 
areas during the test. 
4.6 Sample age may have significant effects on the 

results, depending on the type of concrete and the 
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Most concretes, if properly cured, become pro- 6. Apparatus 
and significantly less permeable with time. 

This test method can produce misleading results when 
nitrite has been admixed into a concrete. The results 

this test on some such concretes indicate higher 
b values, that is, lower resistance to chloride ion 

•••• " •••• uvu, than from tests on identical concrete mixtures 
without calcium nitrite. However, long-term chlo­ 

pon.~.-'& 1.!SS ·-b~"'-';·'£- ::.c ::...:J:L.::~ ,,-,'~_:. :.:d.&.:2~ llr-:U 
ai reasi as 7'eSJS.:4:j,' •• ...:., :':-_U:.r'~ :~:. r:. ;,r.:::.e.:::: T"'-_ '=- aa '..!:.c 

control mixtures. 
NOTE I-Other admixtures might affect results of this test similarly. 

Long term ponding tests are recommended if an admixture effect is 
suspected. 
5,2 Since the test results are a function of the electrical 

resistance of the specimen, the presence of reinforcing steel 
or other embedded electrically conductive materials may 
have a significant effect. The test is not valid for specimens 
containing reinforcing steel positioned longitudinally, that is, 
providing a continuous electrical path between the two ends 
of the specimen. 

6.1 Vacuum Saturation Apparatus (see Fig. 2 for example): 
6,1.1 Separatory Funnel, or other sealable, bottom­ 

draining container with a minimum capacity of 500 mL. 
6.1.2 Beaker (1000 mL or larger) or other container- 

FIG. 2 Vacuum Saturation Apparatus 
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Capable of holding concrete specimen(s) and water and of 
fitting into vacuum desiccator (see 6.1.3). 
6.IT Vacuum Desiccator-2S0-mm (9.8-in.) inside diam­ 

eter or larger. Desiccator must allow two hose connections 
through a rubber stopper and sleeve or through a rubber 
stopper only. Each connection must be equipped with a 
stopcock. 

6.1.4 Vacuum Pump-Capable of maintaining a pressure 
of less than I mm Hg (133 Pa) in desiccator. 

NOTE 2-Since vacuum will be drawn over water, pump should be 
protected with a water trap, or pump oil should be changed after each 
operation. 

6.1.5 Vacuum Gage or Manometer-Accurate to ±O.S 
mm Hg (±66 Pa) over range 0-10 mm Hg (0-1330 Pa) 
pressure. 

6.2 Coating Apparatus and Materials: 
6.2.1 Coating-Rapid setting, electrically nonconductive, 

capable of sealing side surface of concrete cores. 
6.2.2 Balance or Scale, Paper Cups, Wooden Spatulas, 

and Disposable Brushes-For mixing and applying coating. 
6.3 Specimen Sizing Equipment (not required if samples 

are cast to final specimen size). 
6.3.1 Movable Bed Water-Cooled Diamond Saw or Sil­ 

icon Carbide Saw. 

7. Reagents, Materials, and Test Cell 
7.1 Specimen-Cell Sealant-Capable of sealing concrete 

to poly (methyl methacrylate), for example, Plexiglas, against 
water and dilute sodium hydroxide and sodium chloride 
solutions at temperatures up to 200°F (90°C); examples 
include RTV silicone rubbers, silicone rubber caulkings, 
other synthetic rubber sealants, silicone greases, and rubber 
gaskets. 
7.2 Sodium Chloride Solution-3.0 % by mass (reagent 

grade) in distilled water. 
7.3 Sodium Hydroxide Solution-0.3 N (reagent grade) in 

distilled water. 
7.4 Filter Papers-No.2, 90-mm (3.S-in.) diameter (not 

required if rubber gasket is used for sealant (see 7.1) or if 
sealant can be applied without overflowing from shim onto 
mesh). . 

7.5 Applied Voltage Cell (see Figs. 1 and 3)-Two sym­ 
metric poly (methyl methacrylate) chambers, each con­ 
taining electrically conductive mesh and external connectors. 
One design in common use is shown in Figs. 1 and 3. 

FIG. 3 Applied Voltage Cell-Face View 

4 - 

However, other designs are acceptable, provided that overall 
dimensions (including dimensions of the fluid reservoir) are 
the same as shown in Fig. 1 and width of the screen and 
shims are as shown. 

7.6 Temperature Measuring Device (optional)-30 to 
250°F (0 to 120°C) range. 

7.7 Voltage Application and Data Readout Apparatus­ 
Capable of holding 60 ± 0.1 V de across applied voltage cell 
over entire range of currents and of displaying voltage 
accurate to ±O.I V and current to ± I rnA. Apparatus listed 
in 7.7.1 through 7.7.5 is a possible system meeting this 
requirement. 

7.7.1 Voltmeter-Digital (DVM), 3 digit, minimum 
0-99.9 V range, rated accuracy ±0.1 %. 

7.7.2 Voltmeter-Digital (DVM), 41/2 digit, 0-200 mY 
range, rated accuracy ±0.1 %. 

7.7.3 Shunt Resistor-100 mY, lOA rating, tolerance 
±O.I %. Alternatively, a 0.01 12 resistor, tolerance ±O.I %, 
may be used, but care must be taken to establish very low 
resistance connections. 

7.7.4 Constant Voltage Power Supply- 0-80 V de, 0-2 
A, capable of holding voltage constant at 60 ± 0.1 V over 
entire range of currents. 

7.7.5 Cable-Two conductor, No. 14 (1.6 mm), insu­ 
lated, 600 V. 

8. Test Specimens 
8.1 Sample preparation and selection depends on the 

purpose of the test. For evaluation of materials or their 
proportions, samples may be (a) cores from test slabs or 
from large diameter cylinders or (b) 4-in. (I 02-mm) diameter 
cast cylinders. For evaluation of structures, samples may be 
(a) cores from the structure or (b) 4-in. (102-mm) diameter 
cylinders cast and cured at the field site. Coring shall be done 
with a drilling rig equipped with a 4-in. (1 02-mm) diameter 
diamond-dressed core bit. Select and core samples following 
procedures in Test Method C 42. Cylinders cast in the 
laboratory shall be prepared following procedures in Practice 
C 192. When cylinders are cast in the field to evaluate a 
structure, care must be taken that the cylinders receive the 
same treatment as the structure, for example, similar degree 
of consolidation, curing, and temperature history during 
curing. 

NOTE 3- The maximum allowable aggregate size has not been 
established for this test. Users have indicated that test repeatability is 
satisfactory on specimens from the same concrete batch for aggregates 
up to 25.0 mm (J in.) nominal maximum size. :1 

8.2 Transport the cores or field-cured cylinders to thel 

laboratory in sealed (tied) plastic bags. If specimens must II 
shipped; they should be packed so as to be properly protected' 
from freezing and from damage in transit or storage. 1; 

8.3 Using the water-cooled diamond saw or silicon car­ 
bide saw, cut a 2 ± 1/8 in. (51 ± 3 mm) slice from the top or. 
the core or cylinder, with the cut parallel to the top of the' 
core. Tbis slice will be the test specimen. Use a belt sander to 
remove any burrs on the end of the specimen. 1 
8.4 Special processing is necessary for core samples where 

the surface has been modified, for example, by texturing of 
by applying curing compounds, sealers, or other surfa(%, 
treatments, and where the intent of the test is not to include ~ 
the effect of the modifications. In those cases, the modified 
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4~ C 1202 
portion of the core shall be removed and the adjacent 2 ± 1/8 
in. (51 ± 3 mm) slice shall be used for the test. 

9. Conditioning 
9.1 Vigorously boil a litre or more of tapwater in a large 

sealable container. Remove container from heat, cap tightly, 
." and allow water to cool to ambient temperature. 

9.2 Allow specimen prepared in Section 8 to surface dry 
in air for at least I h. Prepare approximately 112 oz (10 g) of 
rapid setting coating and brush onto the side surface of 
specimen. Place the sample on a suitable support while 
coating to ensure complete coating of sides. Allow coating to 

• cure according to the manufacturer's instructions. 
9.3 The coating should be allowed to cure until it is no 

longer sticky to the touch. Fill any apparent holes in the 
coating and allow additional curing time, as necessary. Place 
specimen in beaker or other container (see 6.1.2), then place 
container in vacuum desiccator. Alternatively, place spec­ 
imen directly in vacuum desiccator. Both end faces of 
specimen must be exposed. Seal desiccator and start vacuum 

:Il pump. Pressure should decrease to less than I mm Hg (I33 
Pa) within a few minutes. Maintain vacuum for 3 h. 
9.4 Fill separatory funnel or other container (see 6.1.1) 

with the de-aerated water prepared in 9.1. With vacuum 
pump still running, open water stopcock and drain sufficient 
water into beaker or container to cover specimen (do not 
allow air to enter desiccator through this stopcock). 
9.5 Close water stopcock and allow vacuum pump to run 

for one additional hour. 
9.6 Close vacuum line stopcock, then turn ofT pump. 

(Change pump oil if a water trap is not being used.) Turn 
vacuum line stopcock to allow air to re-enter desiccator. 

9.7 Soak specimen under water (the water used in steps 
9.4 through 9.6) in the beaker for 18 ± 2 h. 

10. Procedure 
\ 10.1 Remove specimen from water, blot ofT excess water, 
and transfer specimen to a sealed can or other container 
which will maintain the specimen in 95 % or higher relative 
humidity. 
10.2 Specimen mounting (all sealants other than rubber 

gaskets; use 10.2.2 or 10.2.3, as appropriate): 
10.2.1 If using two-part specimen-cell sealant, prepare 

approximately 0.7 to 1.4 oz (20 to 40 g). 
10.2.2 Low Viscosity Specimen-Cell Sealant-If filter 

paper is necessary, center filter paper over one screen of the 
applied voltage cell. Trowel sealant over brass shims adjacent 
to applied voltage cell body. Carefully remove filter paper. 
Press specimen onto screen; remove or smooth excess sealant 
which has flowed out of specimen-cell boundary. 

10.2.3 High Viscosity Specimen-Cell Sealant-Set spec­ 
imen onto screen. Apply sealant around specimen-cell 
boundary. 
10.2.4 Cover exposed face of specimen with an imperme­ 

able material such as rubber or plastic sheeting. Place rubber 
stopper in cell filling hole to restrict moisture movement. 
Allow sealant to cure per manufacturer's instructions. 

10.2.5 Repeat steps 10.2.2 (or 10.2.3) and 10.2.4 on 
second half of cell. (Specimen in applied voltage cell now 
appears as shown in Fig. 4.) 

10.3 Specimen mounting (rubber gasket alternative): 

# - 

FIG .. 4 Specimen Ready for Test 

Place a 4-in. outside diameter by 3-in. inside diameter by 
1/4-in. (I00 mm outside diameter by 75 mm inside diameter 
by 6 mm) circular vulcanized rubber gasket in each half of 
the test cell. Insert sample and clamp the two halves of the 
test cell together to seal. 

10.4 Fill the side of the cell containing the top surface of 
the specimen with 3.0 % NaCI solution. (That side of the cell 
will be connected to the negative terminal of the power 
supply in 10.5.) Fill the other side of the cell (which will be 
connected to the positive terminal of the power supply) with 
0.3 N NaOH solution. 

10.5 Attach lead wires to cell banana posts. Make elec­ 
trical connections to voltage application and data readout 
apparatus as appropriate; for example, for system listed in 
7.7.1 through 7.7.5, connect as shown in Fig. 5. Tum power 
supply on, set to 60.0 ± 0.1 V, and record initial current 
reading. Temperatures of the specimen, applied voltage cell, 
and solutions shall be 68 to 77°F (20 to 25°C) at the time the 
test is initiated, that is, when the power supply is turned on. 

10.6 During the test, the air temperature around the 
specimens shall be maintained in the range of 68 to 77°F (20 
to 2YC). 

10.7 Read and record current at least every 30 min. If a 
voltmeter is being used in combination with a shunt resistor 
for the current reading (see Fig. 5), use appropriate scale 
factors to convert voltage reading to amperes. Each half of 
the test cell must remain filled with the appropriate solution 
for the entire period of the test. 
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specimen, 
12.1.3 Location of specimen within core or cylinder, 
12.1.4 Type of concrete, including binder type, water­ 

cement ratio, and other relevant data supplied with samples, 
12.1.5 Description of specimen, including presence and 

location of reinforcing steel, presence and thickness of 
overlay, and presence and thickness of surface treatment, 

12.1.6 Curing history of specimen, 
12.1.7 Unusual specimen preparation, for example, re­ 

moval of surface treatment, 
12.1.8 Test results, reported as the total charge passed 

over the test period (adjusted per 11.2), and 
12.1.9 The qualitative chloride ion penetrability equiva­ 

lent to the calculated charge passed (from Table I). 

13. Precision and Bias! 
13.1 Precision: 
13.1.1 Single-Operator Precision-The single operator co­ 

efficient of variation of a single test result has been found to 
be 12.3 % (Note 6). Therefore the results of two properly 
conducted tests by the same operator on concrete samples 
from the same batch and of the same diameter should not 
differ by more than 42 % (Note 6). 

13.1.2 Multilaboratory Precision-The multilaboratory 
coefficient of variation of a single test result has been found 
to be 18.0 % (Note 6). Therefore results of two properly 
conducted tests in different laboratories on the same material 
should not differ by more than 51 % (Note 6). The average of 
three test results in two different laboratories should not 
differ by more than 42 % (Note 7). 

NOTE 6- These numbers represent, respectively, the (Is %) and 
(d2s %) limits as described in Practice C 670. The precision statements 
are based on the variations in tests on three different concretes, each 
tested in triplicate in eleven laboratories. All specimens had the same 
actual diameters, but lengths varied within the range 2 ± 1/8 in. (51 ± 3 
mm).' 

NOTE 7-Although the test method docs not require the reporting of 
more than one test result, testing of replicate specimens is usually 
desirable. The precision statement for the averages of three results is 
given ~nce laboratories frequently will run this number of specimens 
When averages of three results are established in each laboratory, the 
multilaboratory coefficient of variation, SML is calculated as: 

4t C 1202 
NOTE 4-During the test, the temperature of the solutions should not 

be allowed to exceed 190·F (90·C) in order to avoid damage to the cell 
and to avoid-boiling off the solutions. Although it is not a requirement 
of the method, the temperature of the solutions can be monitored with 
thermocouples installed through the V8-in. (J-mm) venthole in the top of 
the celL High temperatures occur only for highly penetrable concretes. If 
a test of a 2-in. (5l-mm) thick specimen is terminated because of high 
temperatures, this should be noted in the report, along with the time of 
termination, and the concrete rated as having very high chloride ion 
penetrability (see 12.1.9). 

10.8 Terminate test after 6 h, except as discussed in Note 
4. 

10.9 Remove specimen. Rinse cell thoroughly ill 
tapwater; strip out and discard residual sealant. 

11. Calculation and Interpretation of Results 
11.1 Plot current (in amperes) versus time (in seconds). 

Draw a smooth curve through the data, and integrate the 
area underneath the curve in order to obtain the ampere­ 
seconds, or coulombs, of charge passed during the 6-h test 
period. (See Note 5) Alternatively, use automatic data 
processing equipment to perform the integration during or 
after the test and to display the coulomb value. The total 
charge passed is a measure of the electrical conductance of 
the concrete during the period of the test. 

NOTE 5-Sample Calculation-If the current is recorded at 30 min 
intervals, the following formula, based on the trapezoidal rule, can be 
used with an electronic calculator to perform the integration: 

Q = 900 (10 + 2/30 + 2/60 + .... + 2/300 + 2/330 + 1360) 
where: 
Q = charge passed (coulombs), 
10 = current (amperes) immediately after voltage is applied, and 
It = current (amperes) at t min after voltage is applied. 

11.2 If tbe specimen diameter is other than 3.75 in. (95 
mm), the value for total charge passed established in ILl 
must be adjusted. The adjustment is made by multiplying 
the value established in 11.1 by the ratio of the cross­ 
sectional areas of the standard and the actual specimens. 
That is: 

Q = Q X (3.75)2 
s x X 

where: 
Qs = charge passed (coulombs) through a 3.75-in. (95-mm) 

diameter specimen, 
Qx = charge passed (coulombs) through x in. diameter 

specimen, and 
x = diameter (in.) of the nonstandard specimen. 

11.3 Use Table I to evaluate the test results. These values 
were developed from data on slices of cores taken from 
laboratory slabs prepared from various types of concretes. 

11.3.1 Factors which are known to affect chloride ion 
penetration include: water-cement ratio, the presence of 
polymeric admixtures, sample age, air-void system, aggregate 
type, degree of consolidation, and type of curing. 

12. Report 
12.1 Report the following, if known: 
12.1.1 Source of core or cylinder, in terms of the partic­ 

ular location the core or cylinder represents, 
12.1.2 Identification number of core or cylinder and 

~ - 

where: 
sin = within-laboratory variance and 
S~L between-laboratory variance. 
The percentage cited represents the (d2s %) limit based on the value for 
the multilaboratory coefficient of variation. 

13.2 Bias-The procedure of this test method for mea­ 
suring the resistance of concrete to chloride ion penetration 
has no bias because the value of this resistance can be defined 
only in terms of a test method. 

14. Keywords 
14.1 chloride content; corrosion; deicing chemicals; resis­ 

tance-chloride penetration 

$ Supporting data have been filed at ASTM headquarters and may be obtained 
by requesting RR: C-9-1004. 
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If not revised, either reapproved or withdrawn. Your comments are Invited either for revision of this standard or for additional standards 
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible 
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your 
views known to the ASTM Committee on Standards, 100 Barr Harbor Drive, West Conshohocken, PA 19428 . 
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C.v.G. - EDELCA 
DPTO. LABORATORIO DE MATERIALES 
SECC. LAB. MATERIALES DE CONSTRUCCION 
MACAGUA 

TABLA I 

RESUMEN DE ENSAYOS AL CEMENTO 

FABRICANTE 
PROCEDENCIA 
No. DE LOTE 
TIPO 

:VENCEMOS 
: CARUACHI 
: C-229 
: PORTLAND II 

PROPIEDADES FlslCAS RESULTADOS 
ASTMC·150 COVENIN-28 

~~oDE METODODE ESPECIFICACION ESPECIFlCACiON ENSAVO 

PESO ESPECIFICO (Gr/cm3) 3,15 3,15 C-188 3,15 492 

CONTENIDO DE AlRE EN MORTERO (%) 6,46 MAX. 12,0 C-185 MAX. 12,0 496 

EXPANSION EN AUTOCLAVE (%) -0,04 MAX. 0,80 C-151 MAX. 0,80 491 

FINURA - PERMEABILIDAD BLAINE (m2/kg) 338,28 MIN. 280,0 C-240 MIN. 280,0 487 

PASANTE TAMil # 325 (%) - No especfca C-430 No especifica 489 

PASANTE TAMil # 200 (%) 91,17 No especifica C-184 No especifica - 

CONSISTENCIA NORMAL (%) 23,08 No especifica C-187 No especifica 494 

FALSO FRAGUADO (%) 88,71 MIN. 50,0 C-451 MIN. 50,0 365 

PERDIDAAL FUEGO (%) 0,67 MAX. 3,0 C-114 MAX. 4,0 109 

CALOR DE HIDRATACION (CaVgr) - 7 dias 61,27 MAX 70,0 a 7 
dias 

C-186 70,0 s 80,0 495 
- 28 dias - 

TlEMPO DE FRAGUADO - VICAT ( h, m ) 

INICIAL 1h54' 45 min C-191 45 min 493 

FINAL 3h50' < 06h 15' < 06h 45' 

TIEMPO DE FRAGUADO - GILLMORE ( h, m ) 

INICIAL 2h25' 60 min C-266 - - 
FINAL 4h15' < 10h 00' - 

RESISTENCIAA COMPRESION (Kg/cm2) 

LC-597 3 dias 181,00 105,0 70,0 

7 dias - 175,0 C-109 125,0 484 

14 dias 310,70 - - 

28 dlas 374,10 - 250,0 
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C.V.G. - EDELCA 
DPTO. LABORATORIO DE MATERIALES 
SECC. LAB. MATERIALES DE CONSTRUCCI6N 
MACAGUA 

TABLA II 
RESUMEN ENSAYOS A LA MICROsiLlCE 

OBJETIVO: EVALUAR LA MICROSILICE PARA USAR EN CONCRETOS DE CEMENTO HIDRAuLiCO 
SEGUN ESPECIFICACIONES STANDAR DE NORMA ASTM C-1240 . 

MATERIAL UTILIZADO: - Microsilice Ferroven - Caruachi 
- Cemento tipo I, lote # C-205 Y Cemento tipo II, lote # C-194. 
- Resina vinsol neutralizada, Sika Aer VE 
- Arena Otawa 

RESULTADO DE ENSAYOS 
ESPECIFICADO 

HUMEDAD(%) = 1,02 max. 3,0 % 

PERDIDA AL FUEGO (%) = 2,00 max.6,O% 

DENSIDAD (gr/ml) = 2,22 S/ESPECIF. 

INDICE DE ACTIVIDAD PUZOLANICA (%) 
CEMENTO TIPO I CEMENTO TIPO II 

OESCRIPclON CONTROL MICROSIUCE CONTROL MICROSIUCE 
LC-473 LC-474 LC-438 LC-439 

FECHA DE MUESTREO 7-ene-99 26-oct-98 

CURADO NORMAL, SEGUN 7 dias 251,5 275,4 237,7 228,2 
NORMA ASTM C-311 28dias 336,9 458,9 333,0 334,1 

INDICE DE ACTIVIDAD 7 dias 100,0 109,5 100,0 96,0 
PUZOLANICA (%) 28 dlas 100,0 136,2 100,0 100,3 

ESPECIFICACI6N min. 100 % min. 100 % 

CURADO ACELERADO, SEGUN 7 dias 290,60 348,50 - - NORMA ASTM C-1240 

IN DICE DE ACTIVIDAD PUZOLANICA (%), 7 dias 100,0 119,9 - - 
ESPECIFICACI6N min.85% - - 
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% Retenido Sobre MalIa 325 (45 micrones) 76.24 % 
Densidad aC3ranel (Da) O.598 g/cc 
Densidad Especffica: (r) J ,999 glee 
Superficie especlfica , (Cs) O.189 m2lcc 

OBSERV ACIONES- OBSERVATl 

••..•.. _---------------_.........__ - .... ---g------- 

Ai'iALISIS FISICO: 

. - . . 

C~~~: FERRO~eN 
BARCO - CA.\lnON - SILO 

Vcssel:_--"'<;SIL_..Q •...• N •••. O •••• 2 _ 

PRODUCTO 
Product . .MXCROSILlCE 

AN..iLISlS QuiMIcO - 

Si 0.&: 5)2,123 o/e 
A1~ 0,: Q,787 % 
Felo,: 1.347 % 
~: 0,003 0/0 

UNlVIRSIDAD NACtONAL IXPIRBrL"'lT.\L POUTECSICA 
"A.1IfTOl'fJO JOSE "01: SCCRE" 

\olCE·RECTORADO PUERTO ORDAZ 
DEP ARTA.\IE"TO DE INGEND:RL"- YETAL(iR.GIC A 

o. 
CERTIFICAOO DE CALIDAD T ~ h 
FERROn"" Muestra (N°14S)· f." .. 

tiNEXPO (N°t68) ! 

GUIA TERRESTRE: N: 
FECHADE DESPACHO--:--~ 
FlCHA TOMAD.EMUESTA: 21/0312000 
FECHA. DE ANALISJS: 1 tV04I2OOl 

cso. O.67l 0/0 c; 1.al~ ~ .. 
MgO: Q,~~J 0/0 s: ~. 
P.P.I : 1.221 ~. HlO: 0.375 % 
Na:,O: OJ)04 % 

PORCENTAJE RETENIDO . 
425 microns % 
300 microns % 
150 microns ~i 
9Omicrons % 
7S microns ~'o 
45microns % 
<45 microns' 23.76 % 

330 
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CVG, - EDELCA 

DPTO, LABORATORIO DE MATERIALES 

SECC, LAB, MATERIALES DE CONSTRUCCION 

MACAGUA 

TABLA III 

RESUMEN DE ENSAYOS A LOS ADITIVOS 

PLASTIMENT BV-40 

PROCEDENCIA : CARUACHI - COINCA, 

FECHA DE PESO P.H. % SOLIDO DESCRIPCI6N DE LOTE 
ENVIO ESPECIFICO 

28-mar-00 1.196,0 8,7 38,96 CA-119 

1.180,0 -1.210,0 
6,5 - 10,5 
37,0 - 40,0 

RAN GO PESO ESPECIFICO 
RANGOP.H 

RANGO 0,{, SOLIDO 

SIKAAERVE 

PROCEDENCIA : CARUACHI - COINCA. 

FECHA DE PESO P.H. %SOLIOO DESCRIPCION DE LOTE 
ENVIO ESPECfFICO 

28-mar-00 1.019,0 11,9 6,81 CA-118 

1.010,0 - 1.026,0 
8,0 - 12,0 
6,2 - 7,8 

RANGO PESO ESPECIFICO 
RANGOP.H 

RANGO % SOLIDO 

10 

70 30 0 W 
I- 60 40 C 
Z Z e( 

50 50 W en l- e( W 
D. 40 60 a:: 
~ (fl. 0 

30 70 

20 80 

10 90 

0 100 
0 0 0 0 0 0 0 0 0 Ii) <0 
0 0 Ii) '" C') 0 
&ri ai ai -.i N C!_ 
N .- .•.. 

TAMANO DE LOS GRANOS EN mm. 
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C.v.G. - EDELCA 
DPTO. LABORATORIO DE MATERIALES 
SECC. LAB. MATERIALES DE CONSTRUCCION 
MACAGUA 

TABLA V 

RESUMEN DE ENSAYOS AL AGREGADO FINO 

DEPARTAMENTO : LABORATORIO DE MATERIALES 
PROCEDENCIA : CARUACHI 
FECHA RECIBIDO : 24 - Mar - 00 
NUMERO DE LOTE : AF- 159 

PROMEDIO 
PESO ESPECIFICO 2,64 
ABSORCION (%) 0,98 

PESO UNITARIO SUELTO (Kg/mt3) 1.458 
PESO UNITARIO COMPACTO( Kg/me) 1.726 

COLORIMETRIA # 1,0 
EaUIVALENTE DE ARENA (%) 97 

GRANULOMETRiA 

TAMANO (%) PASANTE PROMEDIO ESPECIFICACIONES TAMIZ MUESTRA#1 MUESTRA#2 

3/8" 100,0 100,0 100,0 100 
#4 99,0 99,7 99,4 95 - 100 
#8 96,0 93,4 94,7 80 - 100 
#16 70,0 63,3 66,7 50 - 85 
#30 45,0 39,0 42,0 25 - 60 
#50 26,0 21,5 23,8 10 - 30 
# 100 11,0 10,0 10,5 2 - 10 
#200 3,5 6,8 5,2 0 - 5 

MOD.FINURA 2,53 2,73 2,63 2,50 - 3,00 

N° DEL TAMI~ 0 

~ <0 0 0 0 0 ~ <0 ~ C') It) ~ '" C') - - - - - - - 100 0 

90 
, 10 

80 20 

W 70 , 30 0 
l- c z 60 40 Z e( 

50 50 W en l- e( 
40 , 60 W D.. IX 

?fl. 30 
, 

70 ~ , 0 

20 80 
10 , 90 
0 100 

0 0 0 0 0 0 0 I() 0 
0 I() <0 co 0 0 10 ,.._ C; 10 ,.._ ~ ~ ~ C'l_ -e-- 0 en ..j N •... 0 0 ci ci ci 

TAMANO DE LOS GRANOS EN mm. 
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MATERIALES 

Aditivos 

Agregado Grueso 

(t.max 3/4") 

Microsilice 

(FERROVEN) 

Plastiment BV -40 

SIKAAER. VE 

Agregado Fino 

(Arena Manufacturada) 

Cemento Tipo II 

(Vencemos Guayana) 

\ 
J 
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TROMPO PARA REALIZAR LAS MEZCLAS DE 
CONCRETO 
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ENSAYOS EN ESTADO FRESCO 

• COVENlN 339-78.- Metodo de Ensayo para la Medicion del 
Asentamiento con el Cono de Abrams 
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• COVENIN 348-83.- Metodo de Ensayo para Determinar el 
Contenido de aire en el Concreto Fresco por el Metodo de 

Presion 
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• COVENIN 347-79.- Metodo de Ensayo para Determinar el 
Contenido de aire dentro del concreto fresco por el Metodo 

Volumetrico 
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• COVENIN 353-79.-Metodo de Ensayo para Determinar la 
exudacion del concreto 
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MUESTRAS RECIEN ELABORADAS 
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CUARTO DE CURADO 
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ENSAYOS EN ESTADO ENDURECIDO 

• Ensayo a Compresion de pro betas cilindricas de concreto 



• ASTM C- 1202.- "Standard Test Method for Electrical Indication of 
Concrete's Ability to Resist Chloride Ion Penetration" 

Muestra a ser ensayada Acondicionamiento 

Bomba de Vacio 

Ensayo 
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