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Final Report

STUDIES OF CONCRETE FOR CALLAWAY, UNION ELECTRIC COMPANY,
UNIT #1, POST TENSIONED REACTOR BUILDING

1.0 SCOPE

The purpose of this test program was to establish the uniaxial creep
and other mechanical and thermal properties of the propoeed concrete mix
design for the Callaway, Union Electric Company, Unit #1, Reactor
Building. The work consisted of furnishing all supervision, labor,
material, eQuipment and performance of all operation and incidentals
necessary for the concrete material properties test, except as noted in

Section 2 7.

The test program consisted of two options: Option I, the final test
progran; and, Option II, a prelimindry test program. Option II was com~

pleted and a report was submitted on October 5, 1975.
The Option I test program required the testing of one conerete mix.
1.1 Mix No. E-1

1.1.1 A mix with 3/4-in. maximum size aggregate.
1.1. 2 Compressive strength of 6000 psi at 90 days
1.1.3 Mix design supplled by Owner.

2,0 TEST PROGRAM

The Option I test program comprised the evaluatlon of the follow1ng

properties of the concrete for Class E-1 concrete.

2.1 Compressive Strength to be determ;ned on sealed concrete

specimens, stored at 73°F, at ages of 7, 28, 90, 180, and
365 days.

2.2 Modulus of Elasticity and Poieson's Ratio to be determined on-

6-in. by 12-in. sealed concrete specimens, stored at 73°F, at
ages of 7, 28, 90, 180, and 365 days.




2.3

2.4

2.5

2.6

2.7

Coefficient of Thermal Expansion to be determined on two 6-in.

by 16-in. sealed concrete‘specimens, stored at 73°F, at ages
of 28, 180, and 365 days.

Specific Heat to be determined on two 8-in. by 16-in. sealed

concrete specimens, stored at 73°F, at ages of 28 and 365 days.

Diffusivity to be determined on two 8-1/2-in. by 17-in. sealed

concrete specimens, stored at 73°F, at ages of 28 and 365 days.

Creep Characteristics of sealed concrete specimens to be deter-

mined at a sustained stress of 2100 psi initially applied at
ages of 28, 90, 180, and 365 days. The autogenous strain
change shall be determined for a period of one year on sealed
creep speqimens that are to be loaded at age one year. The
creep tests shall be carried out at 73°F and 110°F. Each creep
test shall be conducted on a set of two 6-=in. by 16~in. sealed

concrete specimens.
The following related work is not included.

2.7.1 Supply of portland cement, admixtures, and aggregate used

for the test program.

2.7.2 Performance of acceptance or user tests for concrete

materials.

3.0 ABBREVIATIONS

4.0

ACI

- American Concrete Institute

ASTM - American Society for Testing and Materials

AISI - American Iron Steel Ins;itute

CODES AND STANDARDS

Codes and standards referenced herein are listed below, together with

their common abbreviations and year of adoption, as used in this




Specification. Standards or codes, including the year of adoption or
revision, appearing in referenced documents other than those describing
test procedures or methods of sampling shall not be considered as part

of this Speéification unless specifically referenced below.

ASTM C 33-74  Standard Specification for Concrete Aggregates

ASTM C 39-72 Standard Method of Test for Compressive Strength
of Cylindrical Concrete Specimens

ASTM C 125-74 Standard;Definitioné of Terms Relating to Concrete
‘ and Concrete Aggregates

ASTM C 127-73 Standard Method of Test for Specific Gravity and
: - Absorption of Coarse Aggregate

ASTM C 128-73  Standard Method of Test for Spécific Gravity and
Absorption of Fine Aggregate

ASTM C 138-75 Standard Method of Test for Unit Weight, Yield,
and Air Content (Gravimetric) of Concrete

ASTM C 143-74 Standard Method of Test for Slump of Portland
Cement Concrete

ASTM C 150-74 Standard Specification for Portland Cement

ASTM C 192-69 Standard Method of Making and Curing Concrete
Test Specimens in the Laboratory

ASTM C 231-75 Standard Method .of Test for Air Content 6f Freshly
Mixed Concrete by the Pressure Method

ASTM C 469-65 Standard Method of Test for Static Modulus of
: Elasticity and Poisson's Ratio of Concrete in
Compression

ASTM C 566-67 Standard Method of Test for Total Moisture Content
of Aggregate by Drying

ASTM C 617-73 Standard Method of Capping Cyllndrical Concrete
Specimens

ASTM E 4-72 Standard Method of Verification of Testing
Machines

ASTM E 6-73 Standard Definitions of Terms Relating to Methods4
of Mechanical Testing :

ASTM E 12-70  Standard Definitions of Terms Relating to Density
: and Specific Gravity of Solids, Liquids and- Gases

ASTM E 83-67 Standard Method of Verlflcatlon and C1a551f1cat10n
of Extensometers




5.0 MANUFACTURE OF CONCRETE SPECIMENS

5.1 Mixing and Placing

Concrete was proportioned in accordance with the mix design and

materials supplied by the Owner. The mix design is shown in Table A.

Aggregates were prepared in accordance with ASTM C 192, Section 4.3.
Bulk specific gravity and absorption were determined for the aggregates
in accordance with ASTM C 127 and C 128 and are reported in Table B.

Cement and aggregate were stored in sealed steel drums.

Mixing of concrete was in accordance with ASTM C 192, Section 5.1.2.
Cement and aggregate were stored at 73°:3°F for at least two days before
mixing to assure a uniform temperature of these materials. Slump was '
measured in accordance with ASTM Method C 143. Entrained air content was
measured in accordance with ASTM Method C 231. Unit weight and yield were
determined in accordance with ASTM C 138. Specimens were made and consoli-
dated in accordance with ASTM C 192, Sections 5.3 and 5.4.3, respectively.
Accurate records of the mix proportions, moisture content of aggregate;

air content, unit weight, and yield were retained.

The specimens for the creep.and thermal coefficient of expansion were
cast in 6.000 inches (within a tolerance of -.002 inches) by 18 inches
machined split cast iron molds. Prior to casting, one Carlson 8-in. strain
gage, properly calibrated, was centered on the axis of the cast iron mold.
The lead wire from the strain gage was brought out through a hole drilled
in the center of a 2-in. thick plate placed at the bottom of the mold and

sealedvby means of an "0" ring. The final specimen length was 16 inches.

A 1/8-in. by 8-in. metal rod was placed diametrically across the top
“ of this mold to setve as a support for a wire which held»the meter in an
axial position during casting. After casting, the wire was cut-off and

the rod removed and the top of the cast iron mold sealed with Saran’ wrap.

The creep and thermal expansion specimens were allowed to set five
hours after casting to allow bleeding water to be reabsorbed priorito'capping.
Then, a conical shaped layer of mortar made from the original mix was formed
on the top of each cylinder. The 1-1/2-in. thick steel top-plates were

then worked back and forth into position until the mortar appeared to be
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spread uniformly between the plate and the specimen. A leveling plate
was used to assure that each top-plate was normal to the axis of the
specimen. The creep and thermal expansion specimens were then moved to

the 73°F, 50 percent RH room.

The split cast iron molds were stripped from the creep and thermal
expansion specimens at the age of one day. Within three minutes after
removal of the cast iron mold, a 1/16-in. thick butyl rubber sheet was

‘wrapped and bonded to the top and bottom steel plates with rubber cement.
A three-inch wide lap splice was used to join the butyl rubber sheet.
Large hose clamps were placed over the butyl rubber and the end steel
plates to assure that.the specimens would be internally sealed. The spe-
cimens to be tested at 73°F remained in the 73°F, 50 percent RH room. The
specimens to be tested at 110°F were moved to the 110°F room at the age of
14 days and insulated with two inches of fiberglass insulation so that the

temperature would rise slowly.

Compressive strength specimens were cast in 6-in. by 12-in. sheet-
metal cans. The 1lid and all joints were sealed with silicon rubber to
internally seal the specimens. All sealed compréssive strength specimens
remained in the 100 percent RH room until just prior to testing, at which
time they were stripped, capped, énd covered with Saran wrap to ensure

water retention throughout the test period.

Modulus of elasticity and Poisson's ratio were determined on the com-

pressive strength cylinders.

Specimens for thermal diffusivity tests were cast in 8-1/2-in. by
17-in. by 0.020-in. thick steel cans. They were cast solid except for
a 3/8-in. diameter by 8-1/2-in. deep thermometer well which was centered
on the axis of the specimen. After casting, lids were placed on the spe-
cimens and the cans were sealed with silicon rubber prior to being moved
to the 73°F, 100 percent RH room. The external metal container was left

on the cylinders throughout the duration of the test.

Specimens for the specific heat tests were cast in 8-in. by 16-in. by
0.020-in. thick copper cans. They were cast solid except for a 1-5/8-in.
0.D. by 1-1/2-in. I.D. brass tube centered on the axis for the full length

of the specimen. After casﬁing, lids were placed on the specimens and the
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cans were sealed with silicon rubber prior to being moved to the 73°F,
100 percent RH room. The external metal container remains on the cylin-

ders throughout the duration of the test.

5.2 Curing Procedure

After each specimen was consolidated and finishing of the top surface
was completed, it was placed in a room under the environmental conditions

specified herein for the required test.

6.0 TEST RESULTS

6.1 Mix Design Data

The mix design and data for the concrete mixes used in casting thé
speciméns are shown in Table C. 1In Table C the weight of cement, water,
sand, and 3/4-in. aggregate per cubic yard of concrete were computed using
the measured unit weight of the concrete and the batch weights of each
material. [Weight of each material, pcy = (Unit weight of concrete, pcy) X
(Batch weight of each materiai, 1b. ) % (Total batch ﬁeight, 1b.)]

6.2 Compressive Strength and Elastic Properties

Compressive strengths were determined at the ages of 7, 28, 90, 180 & 365
'days for Class E-1 concrete. The average diameter of each specimen was
between 5.96-1in. and 5.98-in. The ends of the cylindérs to which loads
were applied were plane square end surfaces at right angles to the axis of
the specimen and met the planeness requirements of Section 1.2 of ASTM
Method C 617. Each specimen was checked for planeness. Testing procedures
were in accordance with ASTM C 469, Sections 4.3 through 4.7, inclusive. |
The testiﬁg machine and compressometer used comply with ASTM C 469, Section
;2. Each strength determination represents the average obtained from three
6-in. by 12—in.-cylinders. The same three 6-in. by 12-in. concrete cylin-
ders were used in the determination of compressive strength, modulus of
elasticity (E), and Pqissoﬁ's ratio (u). The modulus of elasticity and
Poisson's ratio were determined by use of an XYY recorder employing'differ-
ential transformers. This arrangement produces a continuous pldt of stress
versus longitudinal strain and lateral strain versus longitudinal strain

from which both modulus of elasticity (E) and Poisson's ratio (u) were
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computed. The loading rate used was 60,000 1bs. per mlnute which is
equivalent to 35 psi per second for a 6-in. diameter specimen.
Compressive strengths, modulus of elasticity, and Poisson's ratio for
sealed concrete specimens stored at 73°F and 100 percent RH are shown in
Table D.

6.3 Thermal Diffusivity

The values for Thermal Diffusivity represent the average of two
values obtained by separately testing two 8-1/2-in. diameter by 17-in.
long concrete cylinders for each age. These.average values of thermal
diffusivity for 28 and 365 days were 0.044 ft /hr and 0.038 ft /hr,

respectively.

Thermal Diffusivity is determined by cooling 8-1/2-in. diameter by
17-in. long cylinders from 120°F to 40°F and measuring the temperature
‘change at the center of the specimen. To assure uniform heat throughout,
the specimen was placed in a hot water bath and kept at 120°+1°F for a
period of 24 hours prior to the start of the test. Cooling was started
when the specimen was removed from the hot water bath and placed in a
cold water bath set at 40°F in which it remained until the end of the test.
During the test the cold water bath was kept at a constant temperature of
40°+0.2°F by the addition of ice. Each water bath was located in rooms -
controlled at 110°F and 40°F, respectively. ‘

To monitor the temperature of both the cold water and the specimen,
a Hewlett Packard model HP2801A Quartz Thermometer indicator was used. Good
thermal contact between the concrete énd the quartz thermometer was made by the
use of a small amount of mercury at the bottom of a thin walled brass tube
cast in the specimen at the time of casting. The quartz thermometer probe

has an equivalent mass of 1-1/2 grams of water.

A more detailed description of this test appears in "Thermal Propertieé
of Concrete", Bulletin 1, United States Bureau of Reclamation, Boulder

Canyon Project, Final Reports, 1940, pp. 66-86 and pp- 133—143.

6.4 Specific Heat

The values for 28 and 365 day specific heat represent the average of

two values obtained by separately testing two 8-in. diameter by 16-in.
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long concrete cylinders for each age. These averagé values for 28 and

365 day specific heat were 0.225 Btu/lb and 0.208 Btu/lb.

Specific Heat waé determined by the use of an adiabatic éalorimeter
designed to measure the amount of heat required to raise the temperature
of a cylindrical test specimen. By using this instrument,.no heat is
either lost or gained from sources surrounding fhe testing apparatus, and
thus, §11 heat is transferred directly from the heaters in the calorimeter
to the specimen. The device is similar to that described in "Thermal
 Properties of Concrete", Bulletin 1, United States Bureau of Reclamation;
Boulder Canyon Project Analysis, Final Reports, 1940, pp. 26-27, and
pp. 112 to 117. o

The test specimen was first submerged in a water bath and the sur-
rounding air, water, and specimen were allowed 24 hours to come to equi-
librium at approximately 73°F. The fést.was started and the specimen was
heated by heating the water under adiabatic conditions obtained by heating
the surrounding air at the same rate as fhe water until a temperature rise
of.about 30°F was obtained. The temperatures of the water bath and differ-
" ence between the water and air was measured by the use of iron-constantan
(Type A) thermocouples in which the voltage was monitored by a Dana
Digital Voltmeter Model 5900 capable of measufing a voltage of 1><10—6 volts.
This corresponds to a temperature of approximately 0.01°F. The amount of
heat éiven to the specimen was determined by measuring the amount of power
used by the heaters with a watt-hour meter with an accuracy of 0.10 watt

hour.

6.5 Thermal Coefficient of Expansion

The two sealed 6-in. by 16-15. thermal coefficient of expansion spe-
cimens containing Class E-1 concrete were measured for length changes by
means of a Carlson strain meter at successive temperatures of 73°F, 40°F,
100°F, 40°F, 100°F, and 73°F. Specimens were left for at least 24 hours

~at each temperature before strain readings were taken. ‘At the end of the
cyéling-period,_the specimens were stored at 73°F. The averagé linear
thermal expansion for the two spécimens at ages 28, 180, and 365 days’

were 4.2, 4.6 and 4.9'réspe¢tivély. These values are listed in Table D.




6.6 Sustained Modulus of Elastic, Creep, and Autogenous Strains

Creep characteristics for the concrete were determined on sealed

6-in. by 16-in. cylinders with centrally embedded Carlson strain meters.

Creep specimens were loaded at ages of 28, 90, 180, and 365 days.
At each age, four specimens were initially loaded, two at 73°F with class
E-1 concrete and two at 110°F also with cléSs E-1 concrete. The specimens
which were loaded at the age of 365 days were also used to determine auto-

~ genous strains for the 28, 90, and 180 day loaded specimens.

The ioading frames used are capable of applying and maintaining a
stress level of 2100 psi to all loaded éreep specimens despite any change
in the dimension of the specimen.'_Each fraﬁe is capable of accepting two
specimens in tandém (lengthwise) for simultaneous loading. The frame con--
sists of two header plates (thickness of lvinch) connected by three 1-1/2-in.
(AISI C 1215) steel rods. Care was taken to prevent eccentric loading on
all specimens. The hydraulic load-maintaining element consisted of accu-
mulators, regulators, indicator gages, and a high pressure pump which is
used to maintain the load on each frame. Pressure gages provide a means

for measuring the load to the nearest 2 percent of the total applied stress.

For applying the initial stress of 2100 psi, a manual hand pump was
used to apply the stress at a uniform rate of 35+5 psi per second. At
this rate the total stress was applied in 1 minute. Each loaded creep
specimen's strain gage was‘read at: 1 minute before léading was started
(shown in the tables as -0.0007,days; zero time (full load applied); one
minute and approximately at 10 minutes, 2 hours, 6 hours, and 24 hours
“after full load was applied. The gages'vere then read daily for the next
week, weekly for one month and monthly until the”age‘of 365 days ét &hich
time the 28; 90, and 180 day loaded specimens were unloaded. The strain
gages imbedded in these speciﬁens were read at: =-.0007 days.beforé ‘
unloading7was started (full load still applied); zero time (fully unloaded);
five minutes; two hours; eight hours; 24 hours, daily for a week and weekly
for a month. At this time, the 365 day old specimens used to determine
the autogencus strains were loaded using the same procedure previously

described above.




Sustained modulus of elasticity, creep characteristics, and autogenous

strains for sealed concrete specimens are shown in Tables E to L.

Table E

Class E-1 concrete stored at 73°F and stressed for

‘337 days starting at age 28 days.

Table F - Class E-1 concrete stored at 110°F and stressed for
337 days starting at age 28 days.

Table G - Clasé E-1 concrete stored at 73°F and stressed for
276 days starting at age 90 days.

Table H - Class E-1 concrete stored at 110°F and stressed for

276 days starting at age 90 days.

Table I - Class E-1 concrete stored at 73°F and stressed for

185 days starting at age 180 days.

Table J - Class E-1 concrete stored ét 110°F and stressed for
185;déys starting at age 180 days.

Table K - Class E~1 concrete stored at 73°F and stressed for

42 days starting at age 365 days.

Table L - Class E-1 concrete stored at 110°F and stressed for

42 days starting at age 365 days.

In the above tables, the sustained modulus of elasticity was computed by
di&iding the applied stress of 2100 psi by the sum of the elastic, creep,
and autogenous strains. The autogenous strain values éhown are based on
a zero value at time of full load. The data for creep plus autogenous

strains, creep strains, and creep strains per psi of stress starts after

full load was applied.

Elastic plus creep plus autogenous strains, creep plus autogenous

strains, and creep strains versus log of time plus one day for the average

of two sealed concrete specimens are all plotted and shown in Figs. 1-10.

Fig. 1 - Class E-1 concrete stressed at age 28 days and

stored at 73°F.

Fig. 2 - Class E-1 concreté stressed at age'90 days and

stored at 73 °F.

Fig. 3 - Class E-1 concrete stressed at age 180 days and
stored at 73°F.

Fig. 4 - Class E-1 concrete stressed at age 365 davs and
‘stored at 73°F.
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Fig. 5

Fig. 6

Fig. 7

Fig. 8

Class E-1
stored at
Cléss E-1
stored at
Class E-1
stored at
Class E-1

stored at

Elastic plus creep

for the average

concrete stressed at age 28 days and
110°F.

concrete stressed at age 90 days and
110°F.

concreté stressed at age 180 days and
110°F.

concrete stressed at age 365 days and
110°F. '

plus autogenous strains are plotted versus time

of two sealed concrete specimens in Figures 9 and 10.

Fig. 9 - Class E-1 concrete stressed at ages 28, 90, 180

days and stored at 73°F.

Fig. 10 - Class E-1 concrete stressed at ages'28, 90, 180

days and stored at 110°F.

The complete computer calculations for determining the strains due

to loading the sealed concrete specimens are shown in Tables El1 & E2 to

L1 & L2.

TaBles
Tables
Tables
Tables
Tables
Tables
Tables

Tables

El

F1

Gl

H1

I1

J1

Kl

Ll

& E2 - Class E-1 concrete stressed at age 28 days

and stored at 73°F.

& F2 - Clasé E-1 concrete stressed at age 28 days

and stored at 110°F.

& G2 - Class E-1 concrete stressed at age 90 days

and stqred at 73°F. -

& H2.- Class E-1 concrete stressed at age 90 days

and stored at 110°F.

& I2 - Class E-1 concrete stressed at age 180 days

and sto:ed at 73°F.

& J2 - Class E-1 concrete stressed at age 180 days

and stored at ilO°F.

& K2 - Class E-1 concrete stressed at age 365 &ays

and stored at 73°F.

& L2 -~ Class E-1 concrete stressed at age 365 days

and stored at 110°F.
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The complete computer calculations for determining the autogenous

strains are shown in Tables M1 & M2 to N1 & N2.

Tables M1 & M2 - Class E-1 concrete stored at 73°F.
‘Tables N1 & N2 - Class E-1 concrete stored at 110°F.

7.0 COMMENTS

7.1 Bechtel specifications for slump are given for field conditions
measured at point and time of placement. Clarification is needed as to
what procedure should be followed in the laboratory to measure the desired
slump. For the mixes made at Berkeley, slump was measured three minutes

and eight minutes after end of mixing.

7.2 All work was performed in accordance with the "Quality Assurance

Progranm" submitted prior to the start of testing.

7.3 1In Table A of Progress Report No. 2, the modulus of elasticity
and Poisson's ratio at age 180 days are shown as 6.42><106 psi and 0.24
respectively. These seem to be too large when comparing'to the values
at ages 90 and 365 days shown in Table D of the final report. Rechecking
- the calibration on the XYY recorder .the value at modulus of elasticity
and Poisson's ratio at age ISQ days should be 6.24X106 psi and 0.21

respectively.
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TABLE A

CALLAWAY, UNION ELECTRIC COMPANY, UNIT #1,
POST TENSIONED REACTOR BUILDING

Material | ' : Source
Cement: ' "Alpha Portland Cement Co., Type II
Sand: Callaway County Sand Co., Callaway
County, Missouri
3/4~in. Aggregate: Auxvasse Quarry (crushed limestone)
WRA Admixture: : ~ Sika Plastocrete 161-Type A ,
AEA Admixture:’ | Sika AER CC-135 o
Specifications
Compressive Strength: ' 6000 psi at 90 days
Slump:
Working limit at point '
of placement: 3 inches - Mix E-1
Inadvertency margin: 2 inches - Mix E-1
Rejection limit: . " 5 inches -~ Mix E-1
Air: 3 to 6 percent
Temperature: : © 73°F * 3°F

Weights (SSD) for one cubic yard of concfete (as per letter from Pittsburgh
Testing Laboratory dated August 10, 1976)

TSN

Mix No. o E-1
Maximum Size Aggregate: . 3/4~in.
Cement, lbs: h 634
Water, 1bs: 232
Sand, 1lbs: 1466
3/4-in. Aggregate, lbs: 1662
WRA, fl. oz: : - 31.7
AEA, fl. oz: | 1.86
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TABLE B

CALLAWAY, UNION ELECTRIC COMPANY, UNIT #1,
POST TENSIONED REACTOR BUILDING

Bulk Specific Gravity & Absorption Capacity

Appregate Bulk Specific Gravity - Absorption Capacity'k
BETEE (Saturated Surface Dry) percent (Berkeley)
Sand 2.63 . 0.32
3/4 1in. 2.69 \ 6.77
Aggregate |

Note: Aggregates not initially oven dried in the determination of these

values.
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TABLE C

CASTING DATA FOR MIX E-1

Date | sept. 8, 1976 Sept. 9, 1976
4 - 6x16-in. |8 - 6x16-in. | 6 - 6x16-in. |
creep specs. | creep specs. | creep specs.
6 - 6x12-in. 6 - 6x12-in.
cylinders 6 < 6x12-in. | cylinders
Specimens 1 - 8-1/2x17- | cylinders 1 - 8-1/2x17-
Cast in. diffusiv- in. diffusiv- ;
ity cylinder ity cylinder
1 - 8x16-in., 1 - 8x16-in.
specific heat specific heat
cylinder specimen
Batch No. 4 5 6 Avg.
Batch Size, cu. ft. 3.8 3.8 3.8 3.8
Cement, pcy ‘ 648 639 641 643
Water, pcy 237 234 234 235
Sand, pcy (SSD) 1497 1476 1481 1485
3/4-in. Aggregate, :
pcy, SSD 1697 1673 1679 1683
AER, oz/cu. yd. 1.89 1.86 1.89 1.88
WRA, oz/cu. yd. 32.4 31.9 32.0 32.1
Unit Wt., pcf 151 149 149 150
1st Slump, in.(a) 1-1/2 1-1/2 1-1/2 1-1/2
2nd Slump, in.(b) 1-1/4 1-1/2 1-1/2 1-1/2
Alr, Z by volume 3.1 3.3 2.7 3.0
Temp., °F 74 74 75 74
W/C Ratio by wt. 0.366 0.366 0.365 0.366

(a) First slump was taken three minutes after end of mixing.

(b)
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TABLE D

MECHANICAL AND THERMAL PROPERTIES

Age Class E-1 :
Property * dg ; :
‘ @ ay 3/4-1in. MSA
7 5990 |
c e si.e 28 7600 7
rength, p 180 : 9180
365 9430
7 0.21
Poisson's 28 0.21
Ratio 90 0.18
180 -6=-24- 0.21
365 ~0.21
7 5.20
Modulus of 28 5.63
Elasticity, 90 5.65
(psi x 10°) 180 -6-42- 6.24
365 ‘ 6.25
Linear Thermal 28 4.2
Expansion, 180 ; 4.6
. microst;ain/°F - 365 . 4.9

*All concrete specimens were sealed up to and during testing.
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TAEBLE E

AVERACE ELASTICy CREEP AND AUTCGENCUS STRAINS
UNICN ELECYRIC OPTION 1 CLASS E-1 ES741a
(SPECINEN: SEALED 6 BY 16 IN. CONCRETE CVYL.)

2100« PSI
2746 PERCENY

APPLIED TEST STYRESS
PER. ULT. STR. APPLIED
METEFR NUMEERS

AGE QF LCACING H 28 DAYS
JEST TEMFERTURE : 73 DEGe Fo
ULTe STFR. : 760C. PSI

ALTCGENDLS : 73-10 AND 73-11 ‘ ' )
CREEP : 73-08 AND 73-09
9980238902030 03500 R VMICRCSTRAIN
TIME  $SUSTAINED ®ELASTIC,* CREEP # * *
UNDER $MCOLLUS CF® CREEP % PLUS ¢ & s
STRESS,?ELASTICITY® PLLS & AUTOG~ @ ALTCG~ # CREEF SSPECIFIC
DAYS ®  NESI % AUTCG- ® ENCUS #* ENOCUS ¢ ® CREEF .
s (&) * ENCUS #* * + ¢ (8B)
.t‘i.tti‘t#tt.l0##‘tatttt‘ttt#####t#*tt"tt#ttttt“tt‘tt##ttttt
-e00C? c : .
.00CC €.57 -377 0 (] [ 0e
«0028 £.30 -3G¢€ -18 0 -18 ~<00EE€
*GOE3 £.2¢ —400 -22 0 -22 ~201CE
0201 S.1& ~407 -29 0 -29 -.0128
«0BGE €.02 -418 -a1 0 -4 -+01SE
22C4S 4.6 -432 -ss 0 -s5 -.02€2
12597 a.€2 —-aca -76 -1 -715 -e03€7
241 4,53 -a€4 -86 0 -g6 -e0410
3.1 4,42 -a7s -97 -1 -6  =,04%7
4.0 4.32 -486 -108 -1 -107 -.0510
€a1 4,26 -453 -116 -1 -115 -.0548
€ol 4.22 ~468 -121 -2 -119 -+ 0SE?
€.2 a.11 -511 -13& -3 -131 -.06z4
13.2 3.93 -534 -156 -4 -152 -«07z4
1441 3.90 -53g -181 -4 -157 -e074E
21.0 3.7€ ~-S€§ -1e1 -6 -17s -20823
z8.1 2,66 ~574 -197 -9 ~1e8 ~e08SE
43,3 .88 -608 -231 -19 -212 -21010
77.0 2.24 ~64E -270 -30 =240 ~el143
e8.1 3.17 -662 -284 -33 -2€1 -e11S%
$Sa1 3.13 -67C -263 -33 =260 ~s1238
104.1 ° 211 -67S ~297 -33 -2€64 - -.12%7
119.0 3.67 -684 -307 -22 -275 -s1310
121.0 3.0€ ~6E6 -308 -22 -276 -.1314
138.0 3.03 -693 -315 -33 -282 -.1343
145.0 3.C2 -6%6 -218 -30 -2e8 -e1371
160.2 3.00 -66% -322 -32 -290 -.1321
1812 2.91 -721 -34a -32 -312 -+ 14E€
201.1 2.88 -7z5 -3s2 -233 ~219 -«1516§
214.2 2.8¢€ ~734 -356 = -3a -322 -o1533 -
225.0 2.8% -737 -359 -33 -226 -e15€2
2532.0 2.83 ~743 -2g6. =22 -324 . =.15SC
272.1 2.80 ~745 -272 -31 -341 -.16zZ4
279.0 Z.81 ~7a8 -371 -30 ~3a1 -.1624 #
2e4.¢ Z.E1 -747 -370 -33 ~337 -s16CS -
Z291.0 Z2.79 -753 -376 -34 -342 -e1626 ;
299.0 2.78 -7¢c8 -378 -as -343 —e1622 i
315.0 2.7€ -7€1 -383 -26 -247 -e1652 i
237.0 2.74 -766 -389 -38 =31 -el671 s
{A) SUSTAINEC NCDULUS CF ELASTIC = 2100. PS1 DIVICED BY SUM OF ;ﬁ
ELASTIC, CREFEPy ANC AUTCGENCUS STRAINS. k
() SFECIFIC CREEP = CREEP STRAIN CIVICED BY 2100a. PSI :
- 17 -




TABLE F

AVERAGE.ELASTIC. CREEP AND ALTCGENZUS STRAINS
UNION ELECTRIC CPTICN 1 CLASS E-t £S7414
(SPECIMEN: SCALED 6 BY 16 INo CCNCRETE CYLa)

28 DAYS

AGE CF LCADING
TEST TEMFERTURE 110 DEGe Fo °
UWLTe. STRe T&€00. PSI

2100. PSI
276 PERCENT

APPLIED TEST STRESS
PER. LLTe STR. APPLIED
METER NUNEERS

AUTCGENCUS : 11-08 AND 11-C9
CREEP H 11-06 AND 11-07
3002325093293 0%eD MICRCSTRAIN: - -
TIME #SUSTAINED 2ELASTIC.% CREEP # % L]
UNCER #MODLLUS CF® CREEP % PLUS € ] €
STRESS¢$ELASTICITY®* PLUS # AUTOG— ¢ ALUTOG~ # CREEF #*SPECIFIC
DAYS * MEST % AUTCG- % ENOUS % ENOUS & ® CREEF
® ta) * ENCUS % * S = (8)
0390 AL VP2 LF VBRI IVR XIS RBLER VDR LESISSILEDEBSIBIBVIIRL295029D
-e0C0? (]
«0000 €.1% —-40% o 0 0 0.
«0028 £a15 -4Ge -3 o -3 ~a0014
"«00€3 €.08€ -413 -7 0 -7 -+0022
20201 4.95 -424 -19 0 ~19 ~2006C
e 0238 - 4,86 ~432 -27 o -27 -e0126
«26€8 4,61 —ase -51 -1 ~50 -e0228
1.222¢€ 4.26 -463 -ae -4 -84 —-+04C0
2.0 4,11 -511 -108 -5 -100 —e047€
3.0 3.58 -527 -122 -6 -116 —s08€2
4.0 3.%0 -539 -133 -8 -125 —e056E
.1 2.3 -549 -144 -9 -138 ~o0€42
6.0 3.76 -5s¢ -152 -11 -141 -e0671
8.1 3.€3 ~578 -172 -1 -158 ~20752
14.1 3.44 ~610 —-20s -20 -184 -e0876€
2140 2,25 -646 -241 -27 -214 ~e101§
2841 3.12  -674a ~2¢€8 -31 -237 —-e1126
43,2 245% -711 -305 -32 -273 -a13C0
62.7 2.7S -782 -3a7 -a6 . -301 -e1423
7842 271 -774 -3&8 -€2 -216 —-el15CE
77.0 271 -776 -3a7o0 ~£3 -317 —-el51¢
8841 2e€4 -794 -3g9 ~-cg -3 —-s157¢
9.2 2060 -807 ~-402 -€2 -340 -»1€19
10S.1 2.58 -814 -409 ~-64 -3a45 ~e1643
119.0 2.53 -82% —-a23 -€7 -356 ~e16S€
120.% 2.%3 -8320 —-424 -67 -357 -e17CC
137.9 2.47 -849 -443 -74 -369 ~e1757
148,45 2.44 —-8€0 - =455 -77 -378 -e18CC
1€0,3 2e41 -870 -465 -e2 ~383 ~e1824
181.2 2.3% -879 -a73 -7 -358 -2 186GE
201.0 2434 ‘-867 -492 -85 -407 -e1638
214.2 Za22 -907 -501 -89 -432 -2 1G€2
229.0 2429 -91% -€14 -Sa -420 -e29CC
253.0 2424 -92¢ ~531 -160 -431 =e20%2Z
272.1 2622 -947 . -S4t =102 -439 =»205C
2790 2.21 -9€2 ~-€a6 -104 -442 ~e21CE "
2S1.0 z.18 -9e3 -558 -108 -450 -e2142 5
302.1 . 2.17 -9€9 —£64 -109 ~as5 ~e21€7 ;
31€.$ 2.14 -9g0 =575 -113 -a€2 -e22¢CC !
23€.5 2.12 -351 -585 -115 -470 -e2228

(A) SUSTAINED VCDULUS CF FLASTIC = 210C. FSI OIVICEC BY SUM CF
ELASTIC, CREEP, ANC AUTCGENNOUS STRAINS.
{8) SFECIFIC CREEP = CRESF STRAIN DIVICED BY 2100. FSI

- 18 -




TABLE G

AVERAGE ELASTIC, CREEP AND AULTCGENCUS STRAINS
UNICN ELECTRIC CPTICN 1 CLASS E-1 ES7414
(SPECIMEN: SEALED 6 BY 16 INs CONCRETE CVYLa)

i AGE CF LCACING S0 DAYS
i YEST TENFERTURE 73 DEGe Fa
: ULT. STF. BS40. PSI

t

2100 PSI
2406 PERCENT

AFFLIED YESY STRESS
PERs ULTe STR. APPLIED
METER NUVMEEFRS

e ss R 48 0o

AUTCGENCUS H 73-10 AND 72-11
CREEP ] 73-14 AND 73-15
é YRS EREREAES SRR 2 2 32 MICRCETRAIN— -
: TIVE ®SUSTAINED ®ELASYIC,* CREEP % s ®
UNCER  oNMCDLLLS CF® CRECP % PLUS # * &
; STRESS¢SELASTICITY® PLLS & AUTCG- .# AUTCG- % CREEP *SPECIFIC
: DAYS NFSI % AUTCG~ & ENDUS #* ENCUS # & CREEF
% (a) % ENOLS * * ®* & (B)
; 2982993093 FL202CBISHSRNBPLRLERRCLRXRDIFIREBIRERELINLLEBR00SEED
! -00007 0 .
; «0C00 €.79 -3€3 [\] 0 o Oe
«C028 S.€0 ~37s -12 o -12 ~-e0057
0063 £.59 -376 -13 0 -13 ~e00€E2
«0410 £.48 -3£3 -20 (1] -20 -2006$€
«082€ £.43 -3e7 -24 0 -24 -e0114
«207€ €,36 -392 -29 o -29 —-2012¢
33£S0 c.28 -39e -3s 0 -35 -e01€7
«$593 €.13 —4C9 -46 -1 -as -.0214
1.7 a.s8 -322 -5e -1 ~57 -20271
3.0 4.91 —-aze -6S 1] -65 -e031C
4.0 4.€3 -43% -71 -1 -70 ~e0322
€.0 4,79 -a38 -75 -1 -74 -e0382
€0 4.76 -a41 -78 -2 -76 -.03€2
740 4.74 -443 -80 -2 -78 -e037}
: 8.2 4.68 -449 -86 -3 -83 —-e035€
13.3 4,55 -a€2 -99 -6 -93 -e0442
16.0 4.51 -466 -103 -7 -96 —e0457
2741 4.27 -492 -128 -10 -118 ~.05€2
38.2 4. 1S -5¢6 ~143 -10 -133 -.0622
43.1 4.10 ~-512 -145 -10 ~139 - 0€E2
€€.1 3.58 -527 ~-164 -9 -15S —e0728
6040 3.5€ ~-530 -167 -9 -158 -e0752
7740 2.86 -544 -180 -10 - =170 -e.081C
€e.o0 3.80 -552 ~188 -7 -181 - 08€2
99,3 3.76 -558 ~195 -9 -126 -.08E€
1C7.1 3,72 -56% -201 -8 -193 ~e091%
120.23 2,65 -575 -211 -9 -202 -—e09€2
1401 2.58 -5p¢ -223 -10 - -213 -21010
' 152.2 3.55 . -562 ~-225% -11 -218 -o102€
16841 3.5a -59a -231 -10 -221 -e10£52
192.0 3.49 -602 -239 -9 -230 -2106%
211.1 3.44 -610 -247 -8 -239 —-—e1138
218.0 2.4 -611 -2a8 -7 ~2a1 —e114E
z23.¢C 2.41 -61€ -252 -10 -242 -e11%2
230.0 S 3.38 -622 -259 -11 -2a8 -« 11E1
238.0 2.3% -62€ -263 -12 -251 ~e1165
25E.0 3.32 ~-633 -270 ~13 -257 -e1224
276.C 2.26 ~644 -280° -15 -265 -e12€2

(A) SULSTAINEC WMCDULUS OF ELASTIC = 2100. PSI DIVICED BY SUum CF
ELASTICy CREEP, ANC ALTCGENQUS STRAINS,
N (B) SFECIFIC CREEP = CREEP STRAIN DIVIDED 8Y 2100. PSI
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TABLE H

AVERAGE ELASTIC, CREEP AND AUTCGENDOUS STRAINS
UNICN ELECTRIC CPTICN 1 CLASS E-1 ES7414
(SPECINEN: SEALED 6 BY 16 INe CCNCRETE CVle)

2100« PSI1
24 .6 PERCENT

APPLIED TEST STRESS
PERe ULT. STRe APFLIED
METEFR NUMEERS

AGE CF LCACING : S0 DAYS
TEST TEVPERTURE t 110 DEG. Fe
ULT. STR. : 8540. PSI ‘

11-08 AND 11-09

ALTCGENCUS H
CREEP H 11-10 AND 11-11
8930303208580 0LS MICRCSTRAIN
TIME *SUSTAINED #ELASTIC,% CREEP % & &
UNCER 3NMCCLLUS CF® CREEP & PLUS % & =
STRESS,*ELASTICITY?® PLUS #* AUTCG~ % ALTCG— & CREEP $SPECIFIC
CAYS @ MESI % AUTCG- * ENJUS * EAQUS # ® CREEF
L {a) % ENOUS * s % & (B)
3239320 XB52L V0B 00ARRSRABLLOBCUERLRAGBP202 RSSO ISORIVEERB0S
-+0007 0
s0COC | EeS7 -352 o 0 o 0.
s0028 T .E9 -3€5 -17 0 -17 —e0081
«00E€2 €.63 -373 -21 0 -21 —e01CC
«041C €.,40 -3é&s -37 0 -37 ~e0176€
«082€ £.30 ~39¢ -a4 o -44 -e021C
«33€1 €10 -412 -60 0 -60 —e02E€
«9993 4.90 -429 -77 -2 -75 ~e0357
2.2 4,75 ~442 -90 -2 -88 —e0415
4.0 4.48 -8€S -117 -8 -113 -e0528
S.0 4,39 -478 -126 -4 -122 -2 05E1
€eC 4,33 ~48¢ -133 -5 -128 —«061C
133 4.14 -507 -158 -8 -147 —-e07CO
1€e0 4.08 -51% -163 -9 . =1%a —-s07223
27.1 3,03 ~54% ~197 -14 -183 -s0871
3842 2.¢8 -571 -219 -18e -201 —e 0957 .
44,1 3.€61 -SE2 -230 -20 -210 —-e10C0
S8e1 3.48 -603 -251 -23 -228 -« 10E€
6000 .48 -6048 -252 -23 -229 +2106C
770 3.29 ~628 ~-276 -30 -2846 @ =,1171
8840 2.27 -642 -290 -23 -257 —e12Z4
$5.3 2422 -652 " -300 -3e -262 -al24a8
107.1 3.17 -662 =310 -29 -271 —e12%0
120.3 2.1€ ~664 -312 -31 ~281 -s 1338
1401 2.C7 ~-685 ~3332 -41 -292 -21350
15362 3.01 -6S$7 -3a5 -45 -300 -+14ZS
168,11 2S¢ -711 -35¢ -50 -309 —e1471
19240 2.88 -730 -378 -£6 -322 —e15232
211.1 2.83 -742 -390 -58 -332 -s15€1
218.0 2.81 -7a8 -396 = -€0 =336 —e16C0
230.0 2e7€ -7€0 -408 -€3 -3a4 ~e163E
241.1} 2.74 ~7€6 -414 ~-65 -349 ~el16EZ
25840 270 -778 -a26 -6S -357 ~-s17G0
27€.C 2.€5 -791 —a39 -71 -3¢8 ~el1752

(A) SUSTAINED MCDULUS GF ELASTIC = 2100. FSI DIVILCED BY Sum @F
ELASTIC, CREEP, ANC AUTOGENJUS STRAIANS.
(B) SFECIFIC CREEP = CREEP SYRAIN CIVICEC BY 2100, PS1

- 20 -




TABLE I
AVERAGE ELASTIC, CREEP ANC AUTCGENOUS STRAINS
UNICN ELECTRIC CPTICN 1 CLASS E-1 ES7414
(SPECIMEN: SEALED 6 B8Y 16 INo CCANCRETE CYLo)
AGE CF LCACING : 180 DAYS
TESY TVENPERTURE : 73 DEG. Fo
ULTe STR. : 9180. PSI
AFFLIED TESY STRESS 2 2100, PSI
PERe ULTe STRe APPLIED: 22.9 PERCENT
METER NUNEERS
ALTCGENCUS : 73-10 AND 723-11
CREEP : 73-16 AND 73-17
222 EEEERES SRR PRI 2 K BN : —MICROSTRAIN=—= -
TINE $SUSTAINED *ELASTIC,* CREEP % o * &
UNCER #MCDLLUS CF#* CREEP % pLUS % & %
STRESS,*ELASTICITY# PLUS * AUTOG— & AUTCG- #* CREEP *SPECIFIC
DAYS # MFSI % AUTCG- % ENOUS #* ENCUS = % CREEF
* (A) * ENOUS % % * ¥ (B) .
##-tt#t_### 22 2 R SR SR 2 22 R 222 23 2 IR R R E R IR T IR YL I LR T LT T Re
~e0007 i}
«CCOC €.14 -342 o 0 o 0o
<0028 S5.80 -3€2 -20 o -20 —e 0055
e00€2 579 -363 -20 0 -20 -200SS
e0€1E €.72 -3€7 -25 o -25 —-e0116
«0813 €.72 ~-3&7 -25 (V] -25 -e0116
1403 €E.71 -3¢8 -26 o -26 ~e012z4
1.1021 Se54 ~37S . =37 -1 -36 -e0171
2.1 €.41 ~-388 -46 0 ~46  -,021S
3.1 €.36 -362 -s50 -1 -49 -e0222
3.5 €e29 -397 -54 -1 -53 -e0282
Se0 €,28 -400 -58 -1 -57 —e0271
70 .19 -405 -62 4] -62 —e02¢E
8.1 €.15 -408 -65 -2 -63 —e03CC
156 4,56 -423 -81 -1 -eo0 —203€1
29.1 4,72 —-445 -103 -2 -101 -.04€E1
48.5 4,54 —-463 -120 -3 -117 —e0557
62.0 4,44 -473 -130 -4 . -126 —+060C0
7€.8 4,38 -480 -138 -3 -13% —+0€43
100.E 4.27 -462 -149 -2 -147 -e07CO
119.6 4.18 -5¢2 -159 -1 -158 —a07€2
12€.8 4,17 -504 -162 0 ~-162 -s0771
131.8 . 4413 -509 -1€6 -3 . -163 —e077€
138.8 4,09 -514 -172 -4 . =168 ~a08CC
14€. € 4.CS -519 -176 -5 -171 -.0814
16608 258 -s527 -184 -6 -178 —a084E
184, ¢ 3.52 -536 -194 -8 -186 —o0BEE

{A) SLSTAINEC MCDULUS CF ELASTIC = 2100. FSI DIVICED BY SUM CF
ELASTICy, CREEP, ANC AUTCGENOUS STRAINS.
(B) SFECIFIC CREEP = CREEP STRAIN DIVIDEC RY 2100, PSI
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TABLE J

AVERAGE ELASTIC, CREEP AND AUTCGEANCUS STRAINS
UNICN ELECTRIC CPTION 1 CLASS E-1 CS7414
{SPECINMEN: SEALED 6 BY 16 INo CONCRETE CYLo)

180  DAYS

110 DEG. F.
91€0. PSI
2100. PSsSI

22.9 PERCENT

AGE CF LCALCING

TEST TEMFERTURE

ULTs STRo

APPLIED TEST STRESS
PERa. LULTe STRe APPLIED
METER NUVMEERS

ALTCGENCUS : 11-08 AND 11~-09
CREEP : 11-12 AND 11-13
IR EXRREERER R R R R LS 3 3 TR0ty . MICRCSTRAIN=— - -
TIVE #SUSTAINED #ELASTIC.% CREEP % * X
UNDEK ¥MCCULUS CF#% CREEP % PLUS % % %
STRESS,#ELASTICITY® PLUS & AUTOG— * AUTOG- * CREEF ®*SPECIFIC
CAYS %  WNMPSI % AUTOG- % ENDUS % ENOUS #* * CREEF
* (A) * ENOLUS =% % %* - * (B)
I X2 XS R X R 2R R RS2 R SRR RS 232 22 2RSSR RS ETI TSRS RY
-<0007 o '
«CCCO €.32 -332 0 o o Oe
«0028 €.29 -334 -2 0 -2 -e001GC
«00€3 €19 -336 -7 o -7 -e00232
«0403 SeS8 -3€1 -19 0 -19 —20050
e 0882 €,.88 -3s7 -25 o -25 —e011S
01201 £.83 -3€0 -28 0 -28 -.0122
1.09¢1 £,43 ~-3e7 -55 -1 -S4 —e02%7
2.1 €.28 -3¢6¢ -66 -2 -64 -203CE
3.1 Eal17 -406 ~74 -3 -71 —a032¢
3.9 Sel10 ~412 -80 -3 -77 —e03€7
€.0 €002 —-41¢ -£86 -3 -83 —-e03%5
€S 4,92 -327 -g95 -3 -92 -.0428
8.1 4,8¢ —432 -100 -5 -95 —e0452
159 4,59 —-45g -126 -6 -120 —e0S71 .
29.0 4,40 -477 -145 2 —-147 —-.07CC
4845 4,13 —-sce -176 -8 -168 -208CO
62.C 4.00 . —52¢ -193 -12 -181 -.08€2
7€a8 2,.8¢€ -544 -212 -17 -16S -—e0S265
100.8 3.€9 -5€66 ~-237 -23 -214 -.101%
115.S 3.€0 —-584 —-252 -2€ L =227 -s10E€1
12€. € 3.55 ~-5¢1 -259 -27 -232 —a11CE
138.8 3.48 -604 -272 -31 -2a1 —e114E
149.S 3.43 -612 -280 = -32 -248  —-.11€1
1€66.8 2.36€ —-62¢ -293 -36 -257 -—e1224
1E4.€ 3.29 -639 -307 -38 -2€9 —e12E€1

{A) SUSTAINEC NCDULUS OF ELASTIC = 2100. FSI DIVICED BY SUM CF
ELASTIC, CREZP, AND AUTCGENCUS STRAIANS.
() SPECIFIC CREEP = CREEP STRAIN DIVICEC BY 2100. PS!

- 22 -




TABLE K

AVERAGE ELASTIC, tREEP AND AUTCGE&CUS STRAINS
UNION ELECTRIC CPTION I CLASS E-1 ES7414
{SPECIMEN: SEALED 6 BY 16 INes CONCRETE CYLo)

AGE CF LCACIAG 2 3€5 DAYS
TEST TEMFERTURE 3 73 DEGes Fo
LLTe STFRe 2 9430. PSI
APPLIED TEST STRESS $ 2100. PSI
PERe LLTe STRe APPLIED: 2203 PERCENT
METER NUNEERS '

ALTCGENCUS : 73-10 AND 73-11
CREEP e 73-10 AND 73-11
2R X2 REREEEREE SR EE R F R FROTNREEN MICRUSTRAIN -
TINE $SUSTAINED 3ELASTIC,%* CREEP % * *
UNCER #NMCDULLUS CF3* CREEP % PLUS ¥ & : * ,
STRESS,*ELASTICITY* FLUS % AUTCG- * ALTCG- * CREEP #*SPECIFIC
cAYsS % MFSI # AUTCG- * ENOUS % ENOUS * * CREEF
% (R) * ENOLS % * & * (B)
t##t#########t####*###*t#*####t###*####*#t#*####t############i#
—.0007 o
«0CCC 6.14 -342 0 o 0 Oe
<0278 €475 —-3€5 -23 o -23 -.011C
«08132 €.68 -370 ~-28 o -28 -20122
02458 € .56 -376 -34 0 -34 —~e01€2
1.0764 €,.32 -365 -53 1 -54 —e02€7
2.0 €436 -362 -50 1 -51 —e0243
3.1 £.29 -397 -55 1 -56 —.02€7
4,0 €e25 -400 -s8 1 -59 —e02€1
5.0 €.19 —40% ~-632 1 —-64 —e03CSE
6.0 £,22 -402 -£0 1 -€1 -.026C
14.0 4,85 —-424 -82 1 -83 —-.035E
18.32 4,88 -430 -88 1 -89 -—.0424
29.32 4,68 —-44s -107 1 -108 -e0%14
42.0 4.€67 -450 -108 1 -109 -20516

(A) SUSTAINEC MCOULUS OF ELASTIC = 2100. PSI DIVICEC 8BY SUM CF
ELASTIC, CREEP, AND AUTOGENOUS STRAINS,
(B) SFECIFIC CREEP = CREEP STRAIN DIVIDED BY 2100. PSI

- 23 -




TABLE L

AVERAGE ELASTIC, CREEP AND AUTCGENOUS STRAINS
UNICN ELECTRIC CPTICN | CLASS E—1 ES7414
{SPECIVEN: SEALED 6 BY 16 INo CONCRETE CYLe)

AGE CF LUADING : 3€S DAYS
TEST YEVMPERTURE H 110 DEG. Fo
ULTe STRe : 9430. PSI
APPLIED TEST STRESS s 2100. PSI
PERs LLT-, STRe APPLIED: 2203 PERCENT
METER ANUMEERS

ALTCGENCLS : 11-08 AND 11-0%
CREEP : 11-08 AND 11-09
e R L L L MICFCSTRAIN- - -
TIME #SUSTAINEC *ELASTIC,%¥ CREEP * ¥ *
UNDER #NCDLLUS CF%* CRFEP % PLUS # * &
STRESS,*ELASTICITY® FLLS % AUTCG— * AUTCG— * CREEP #SPECIFIC
DAYS # MFSI - % AUTCG— % ENCUS % ENCUS * % CREEF
* (a) & ENOLS % * . *  (B)
R R T e T T S PR e R R S Y
-eC007 0
«0C00 €a2% -336 0 o o Oe
0111 €.07 -346 -9 0 -9 ~+0043
eQ7SC 5.80 -3€2 - =26 () -26 -.0124
«239E€ Se€1 -374 -37 0 -37 -«C17€
1.011E Se320 =356 -60 1 -61 = =e02S0
1.0840 Se26€ -359 -62 1 -€3 —<03CC .
2.0 Sa17 -4 06 ~70 1 -71 -« 03ZE
3.1 S.07 -41a4 -78 1 -79 -2037¢
4.0 Sel0 -412 ~76 1 -77 ~e03€7
€e0 €o0E -413 -76 1 -77 -e02€7
6.0 4.92 -427 -g90 1 -s1 —e0422
14.0 4.71 -44¢6 -109 1 -110- —e0524
18.3 4.59 -458 -121 1 -122 —+05¢&1
29.3 4,41 -4 7€ =140 1 -141 -+0671
42.0 4,33 -485 -149 1 -150 -e0714

(A) SUSTAINEC WCDULUS C# ELASTIC = 2100. FSI DIVICED BY SUM CF
ELASTICy, CREEP, AND AUTCGENOUS STRAIANS. o
{B) SFECIFIC CREEP = CREEF STRAIN DIVICED BY 2100. FSI
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TABLE El

ELASTIC ANC CREEP STRAINS (NCT CORRECYED FOR ALVYCGENOUS STRAINS)
UNICh ELECTRIC OPTICN 1 CLASS E-~1 ES7414
(SPECIMEN: SEALED & BY 16 IN. CONCFETE CYLa)
CALIEBRATION CCASTANTS:

METER RESISTANCE AT 0eC DEGREES Feo = 48,22 CHNMS STRAIN PETER NO. ¢ (13 73-08
TENPs CALIERATION CCASTANT = 10«82 F/CHM CHANGE IN RESIST. AGE OF LCACING H 28 Davys
STRAIN CALIERATICMh CCNSTANT = Be87 MICRCVOLTYS/VOLY/MICRCSTRAIN TESY TEFFERATURE 1 73 DEGe Fou
CALIBRATED RANGE = 31100 YO —10100 MICROVOLYS/VOLY

METER COEFF, OF THERMAL EXPANSICM = €e7 MICRCSTYRAIN/DEGREE Fo LLTe STR. 3 7€¢00. PSI
CONCRETF COEFF. GF THERMAL EXPANSICA= 4.6 MICRCSTRAIN/DEGREE Fo. APPLIED TEST STFRESS ¥ 2100, PSI
STRAIN INCREMENT FACTCR = 0 PERCENT PERe ULT. STHe APPLIED: 27e€ PERCENT

NOTE: FOR MODE & OR S VOLTS, ANC MCDE 3 RMICROVOLTS —— THE BRIDGE VCLTAGE WAS 2.00000 VOLTS.

‘.l.’.'...t‘.“O.'.tt'.‘...‘l't"t!..l.."l“..’...‘."l"‘.‘..“‘.‘O..O..."‘... —— I CRCSTRAIN=~
DATE ® TIME & AGE, L] DAYS * MCDE SRESISTe & TEMP, # MODE. 3 SCHANGES———e—— TENMPERATURE CORRECTED—=o—o==

s ® DAYS ®. LADER & &4 CR £ = Crus * DEGREE © MICRC-~ #MICRC-9 FROM SELASTICS® CREEFSSPECIFIC
L 4 L ) o LCAC ® vOLTS ? ® Fe * VOLTYS SVOLTS SDAY CNE 9 +CKREEP® 9 CFREEP
BESEOEIVCIOOEBIP SIS0 02220V SRD0PIRAINEIISIROI0000500803020000000300000002009Q0320000000690009000000000933000009
® 9 -9-76 1000 [+] SPECIFPER CAST
9~10-76 1430 1e2 —eldESEE £Se2¢ 76.3 12081 ] [+
9-16-7¢ 1400 Te2 ~a3718¢ €5.03 73.8 117€¢6 ~3s -22
9-21-76 1145 1241 —eJ71E€ 55.01 73.5 11494 -%87 -38
9-23-76 915 4.0 —e37177 £5«02 73.6 11428 —-€s3 ~41
10 =1—-76 $30 22.0 —e37171 €S.02 737 11364 -717 —45
*10 -7-76 8ES 28.0 LCACING BEGINS .
10 -7-76 ass 2840 ~«0007 —e37167 £5.,03 73.7 11332 -749 -46 ]
®10 ~-7-76 856 28.0 SPECIMEN FULLY LCADED, APFLIED TEST STRESS. 2100 FSI
10 —-7-7¢€ 85¢ 28.0 «0C00 -e371€7 $S.03 73.7 4710 -7271 -420 -374 0 Ce
10 —7-76 900 2.0 0028 —e37160 €5.04 73.8 4367 -77148 =439 -393 -1¢ -+C090¢
10 =7-76 905 2840 20063 - 37157 £5.04 73.9 4300 -7781 ~843 -397 -23 ~eQ109%
10 ~7-76 92s 28.0 «0201 ~e37157 $5.04 73.9 4180 -7501 —449 —A403 -26 —eCl1381
10 =776 1105 2€.0 «089€ -«37121 5507 Taa2 2ses ~8C96 -460 -414 ~40 ~»0190¢
10 ~7-76 1615 28.3 «3C4AS ~+37141 €5.06 7441 3745 -8336 ~473 -427 -%3 ~«02524
10 -8-76 1510 29.2 12557 —e37156 €5.04 739 3389 -8€§2 -4948 -89 -74 -+03524
10 -9-76 1010 30.0 2e1 ~«37156 £S04 73.9 121s -8E66 =504 -4%g -84 ~ 04000
30-10-76 1148 3.1 3e1 -e37176 $5.02 736 3046 -9035 ~514 ~-468 -S4 —eC847C
10~11-76 950 32.0 4.0 —e37176 55.02 73.6 2847 -923a -525 -479 -108 -e05000
10-12-7¢ 1130 331 Sel ~e371722 55.02 73.7 2710 -92371 -533 -4g7 -113 —e05381
10-13-7¢ 1045 34.0 €el —e37166 €S.02 73.8 2620 -9461 =538 -492 ~118 —e05615
10-15-76 1320 36a.1 8.2 —«37171 €5.02 T73.7 . 227 -9705 -551 -S0S -121 ~eQ0€238
10-20~-76 1400 41.2 13.2 ~a37171 €5.02 73.7 1867 =-10114 =574 -£28 . =154 ~e07232
10—-21-76 1145 42.1 14,1 ~«37186 £5,.01 735 1892 -—-10189 -579 -£33 -159 -e07571
10-28-76 30 45.0 21e0 ~«3715€ £S5.04 73.9 1£12 -10566 -600 -£Sa -1E0 —~+CES571
11 —4~-76 1100 S56.0 28.1 -e3717% $5.02 736 1240 -—10E41} ~616 -£€70 =158 ~»09332
11-19-76 1500 71.2 43.3 —a37160 55400 73.4 680 —1140t1 -G48 -€02 -22¢ ~«1C857
12-23-76 - BAS 1048.9 77.0 —-e37222 €4.96 73.0 7 ~1207s4 -686 -€A40 —-2€¢& ~a126€7
V=3-77 1145 118.1 €81 ~e37242 54.93 T2.7 —-184  -122€5 -698 -£652 -278 ~e13238
1-14=-77 1200 1271 $9.1 -+37217 £4.97 731 ~314 ~123S5 =704 ~€TE ~284 ~e13524
I=-19-77 1050 132.0 10841 —e37211 £4.97 731 -376 -~—12457 -708 -662 —-2e8 —-«13714
2 =-3-17 945 147.0 119.0 —«37199 £4.99 733 -S36 ~12€17 =716 -€7¢ -26¢ ~«1409%
2 -5-77 826 14E.9 1210 ~«37208 4,98 73.2 ~S49 =12€30 -737 -€71 -257 —eld142
2-22-17 $05 16640 13860 ~237196 54.99 73.3 —€70.  -—12751 -T24 -678 -204 —al4a7¢C
3 ~-5-77 747 176.9 149,.0 ~e3715E £5.04 73.9 ~740 -~—12821 -727 —-€81 -307 ~e14616%
3~16-77 1547 188.2 = 1&Ge3 -e371712 $S.02 73.7 -794 -~-12€75 -730 ~€84 =210 - 14762
4 ~6-77 14456 2092 1€1.2 -e371€1 £5.04 73.8 =-1109  =-13190 =748 -702 -328 ~o15€8S
4=26-77 1041 229.0 2011 -edT1€S £5.03 73.8 -1219 -13300 =754 -708 =334 =.15905
5 -9-77 1347 28242 214.2 -«37172 55002 T2.7 -1280 -133¢) -758 -T12 =338 ~e16CSS
5~24-77 <38 2%57.0 229.0 —e37163 £5.03 73.8 =1334 -313415 -760 -714 =3aC ~alE€15C
&-17~77 -856 2810 253.0 —e37181 €5.,01 73.5 ~1447 -~13528 -767 -721 ‘~2a7 -el€524
7?7 —-6-77 10c¢ 30040 2721 —e37148 £5.05 T4.0 =-156% ~—13€42 -773 -727 -3£3 -al1681¢C
7-13-77 850 307.0 276.0 ~«3716€ 55.03 73.8 —1541 -13€622 -772 -726 -382 ~e16762
7-18-77 920 312.0 2E48.0 —e37122 55.07 T74.2 —-1544 —13€2S -771 -72% ~3€1 ~e 16714
T-25-77 81¢ 318.9 2510 ~«37140 £5.06 Té4alk -1639 -13720 -?77 -731 -3€7 —el700¢C
8 =2-77 842 32649 2590 -~e371C0 €S.11 747 —1704 -13785 -T79 . =-733 -3€9 ~e1709%
8~22-77. acs 34€.S 319.0 —e3712) 5507 74.2 -1789  <13E70 -785 -739 -3¢€¢< ~el7381
§ =-9-77 06 J64e9 227.0 -+37156 504 739 =1865 =13646 -790 =744 ~370 -a17616
¢ 9 -9-77 812 364.9. SPECIMEN(S) FLLLY UNLOADEC, ZERQ APPLIEC TEST STYRESS
9 -9-77 B12 364,.9 ’ -es371€2 55.04 73.8 35717 -8104 ~461 -a158 ~-41
9 -=9=-77 . 820 364.9 -«37157 £5.04 739 4087 -7998 —455 ~40S -2%
9 ~5—-77 1006 J€ca0 ~e37151 €5.0% 74.0 a22a -7857 —~447 -401 -27
Q -8-77 1316 A6%.1 —e3715E $5.04 739 4287 -T7794 -443 =397 -23
9~-10-77 e1s 3€S.9 ~e3717€ £5.02 72.6 4412 ~T869 ~-437 -391 -17
9-11-77 1117 367.1 —-e37181 SS.01 73.6 4502 -7T£79 -432 -3E¢ -12
9-12-?7 758 3679 ~«37186 £S.00 73.5 4550 ~T7231 —429 —-3es3 -9
9-13-77 922 36S.0 —e3717¢ £5.02 73.6 4595 -T48¢ —-427 -3e) -7
9-22~-77 en 377.9 ~a37188 . 55.00 73.5 az8tl ~-7300 -416 =370 L)
10 =7-77 1€39 393.3 —371€0 $5.04 73.8 4876 -720% ~-410 ~3¢€4 10
10-20-77 926 406.0 —e37161 $5404 T3.8 4951 -7130 -406 -3€0 14
MADULUS: LOADING Ea S.6 AT AGE 2P DAYS (STFESS LEYEL 0 TC 2100 PSI)
NOTE: HIANUS DAYS UNCER LOAC INDICATES SPECIMFN LCACING TIME PRICR 10O FULL LOAD
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TABLE E2

ELASTIC ANC CREEP STRAINS (ANCT CCRRECTED FCFR AUTCGENOUS STRAINS)
. UNICK ELECTRIC CPTICA 1 CLASS E-1 ES7414
(SPECIMENI SEALED 6 PBY ¢ IN, CONCRETE CYL.)D
CALIBRATICA CCASTANTS:

METER RESISYANCE AT 0.9 DEGREES Fo = 48,42 CHNS STRAIN WETER NO. 3 967 73-06
TEMP., CALISRATICAN CCASTANT = 10.79 F/ChM CHANGE IN RESIST. AGE OF LCACING H 2e Cavs
SYRAIN CALIERATICN CCNSTANT = 8a77 VICRCVOLTS/VOLT/MICRCSTRAIN TEST TEWFERATULRE 73 DEGa Fe
CALIBRATED RANGE 2 11500 YO —10100 MICROVOLTS/VOLY

METEF COEFFe. COF THERMAL EXPARSICAM = €a?7 MICRCSTRAIN/DEGREE Fa LWT. STR. : 7600. PSI
CCNCRETE CCEFF, CF THERMAL EXPANSICAZ. Q¢& MICRCSTRAIN/DEGREE F. APPLIED TEST STRESS 2 210C. PSI
STYRAIN INCREMENT FACTCR = 0 PERCENY PERe W Te STR. APFLIED: 27e¢& PERCENY

NOTE: FOR MODE 4 DR S VOLYS, ANC MCDE 3 MICROVOLTYS —=- THE ERIDGE VCLTAGE WAS 2.00000 VCLYS.

»O‘.....tttt.‘l“t‘.‘."Ol."Q.'OO"t‘..0Q‘l...‘t".tl"tt....t‘.b.OO..“‘Q..O.'Q.-——-.-.|(5c51n‘|h-__-------.--_
DATE ® TIME & AGE, ® [CAYS ¢ ¥CDE BRESISTe ¢ TEMP, & MCDE 3 SCHANGES————TEMPERATURE CORRECTEC—————m
] 8 DAYS ® UMDER 2 Q4 DR S ¢ ChMS ® DEGREE & MICRC— ©OMICRC—% FROM 9ELASTIC® CREEFSSPECIFIC.

] L % LOAC ¢ VOLTS s L Fe * VOLTS OVCLYS SDAY CAE © $CREEPY * CREEP
..‘..‘....."‘..‘..'.'l"’.‘l..O'.'....."O.‘.l.....‘.0..““"..O'O_“..“.....“‘O‘t...‘.....‘.".‘Oll"l"....‘.
3 9 -9-76 1000 o SPECI®EN CASTY

9=10~-76 1430 1e2 . -ele788 gSe51 T6.4 1107% [} o
9-16-76 1400 7.2 —«3ES8] 55.32 C 743 10809 -270 -19
9-21-76 1185 12.1 ~e36673 €5.28 T73.9 10559 -%20 -34
9-23-78 91S 14.0 . ~e3ESEN £5.26 74.0 10453 = -~-csg¢ -38
10 <1-76 930 220 —e3ESED £Se29 T4.0 10401 -€78 -43
10 —7-76 855 28.0 LCADING BEGINS .
10 =7=-76 ass 28.0 -+0007 ~«365%0 £5.26 T3e6 103€7 -7T12 -45 (]
210 -7-76 . 8sé& 28.0 SFECINEN FULLY LCADED, APFLIED TEST STRESS 2100 FSI
10 ~7-76 856 28.0 =€C00 —+3€585C £5.2¢ 73.6 687 -7292 -426 -381 Q 0.
10 =7-76 900 2840 «0022 —e«3€SS0 E5.2€ 736 33e0 -7€99 -444 -39% -8 ~«00857
10 =7-76 805 2840 «00€3 ~e3€950 t5.2¢ 13.6 3302 -T?77 -448 -403 -22 ~aQl104E
10 =7-76 925 2840 «020t ~«369S90 £€ae2€ 73.6 3172 -7507 -456 =411 -3c —e0142%
10 -7-76 1105 28.0 = 0ESE ~eJESEE £S5.28 73.9 2952 -8127 -468 —423 —-a2 ~e0200C
10 =7-76 1€15 2843 «2CAS —e2JESTE SSe27 73.8 2692 -8387 -483 ~438 -57 —«02714
10 -8-7¢ 1510 292 12597 —e3JESBE E5e2€ . 73.7 2299 -B780 -50%S ~480 . =18 —~«C3762
10 -9-76 1010 30.0 241 —eJESEE £5.2¢ 73.7 2134 —8GaS -515 -470 —-a8 —eCa238
§10=10-76 1145 311 3ol ~«37C08 55.23 734 1928 ~9151 -527 ~-482 ~-101 ~eC8B810
10=-11-76 9so 32.0 - 4.0 =-e37C08 £5.23 T73.4 1745 -9334 =538 -493 -112 ~e0E332
10-12-7¢ 1130 33.1 Sal -+37CC2 £S.24 73.5 1617 ~9462 ~545 -<00 -119 ~e 05667
10-13-7¢ 1045 34.0 €el —e37¢€01 €S.24 T35 1522 ~9ES57 ~550 =505 -124 ~eC590%
10-15~76 1220 3€.1 a2 ~e37C06 £5.23 73.4 1290 -S789 ~563 -£18 -127 —e06524
10-20-76 1400 a41.2 13.2 ~e37C0€ £Se24 734 917 ~101€2 -585 -Z40 -159 —«07571
10-21-76 1145 4241 14,1 ~e37023 S5.210 73.2 42 -10237 -589 -Taa —~1€3 —e07762
10-28-76 930 49.0 210 ~e3€5SE 55.24 735 482. ~10%597 -609 -564& -183 ~e 0714
11 ~4=-76 1100 S$6a0 28.1 —e37C20 S5Ce.22 73.2 232 -—10847 -624 -£79 ~19¢ -«09429%
11-19-76 1500 71e2 43.3 —e37C2S €S.20 73.0 ~-381 =11460 -660 -€1% —Z234 ~sl1142
12-23-76 8a5 104.9 77«0 —«370€S 55413 72«3 -1079 ~1215¢ -701 -1 -275 ~«1309¢%
1 =-3-77 . 1145 11€el E8.1 ~-a37118% SSel0 71.9 —1349 -~12428 -T17 —-€72 -251 -.13857
1-14-77 1200 1271 $Sat -e37C72 5518 T2e5 =-155% —-12€34 -728 -~€B3 =202 ~el14381
I-19-77 1050 13240 10441 —-e37CEE ESa1E " 72.8 -16%50.  -12729 -733 -688 -307 -el461S
2 -3-77 945 147.0 11S.0 ~e37CS50 £5417 T72.8 ~1853 =-126§32 =744 -69§ =318 ~al51432
2 =5-77 826 148.9 121.0 ~e37C71 £5415 725 -1876 ~12§SS ~746 -701 -320 -~«15238
2-22-77 S0S 166.0 138.0 —e37CAC £S.18 72.9 =-2023 -13102 -753 ~T08 -227 ~«15€71
3 -5-77 747 17€a.9 146.0 ~e37C26 £5.21 73.2 -2078 -—13187? = -756 -711 ~330 -« 15714
3-16-77 1547 | X-2-F%] 1603 —237C34 £€.20 73.0 -2147 =1322¢ ~760 -71% =33a —«15508
4 ~-6-77 1446 209.2 181.2 ~«37C18 £5.22 73.2 —2€0S -13¢Ras -786 -741 -2€¢C -=17142
4-26~77 1041 229.0 201.1 ~e37C27 S5.21 73.1 -2775 =~1385a ~-796 -751 -370 —e17619%
S ~9-77 1347 24242 214,2 —e27C23 €%5.2C 73.0 —286T7 -—13%946 -801 -756 -37¢ ~s178857
5~ 24-77 S38 257.0 2290 ~e37C22 €5.21 73.2 —-2946 -1402% -80S -T7€0 -275 -e18048
€&=17-77 8sé6 28140 253.0 ~e36SE7 €S5.26€. T3.7 <3057 —1413¢ -811 ~-76€ —3E% -«318332
T -6-77 1056 300.0 272.1 —23€SSE €5.258 T35 -21S4  -14233 ~817 =772 - 291 -e«1BE1S
7=13-77 es50 307.0 27%.0 ~«37C12 £5.23 73.3 —3141  ~14220 -816 -771 -390 -« 18571
7-18-77 520 312.0 2€4.0 ~«3€ESE? SL.2¢€ 13.7 -3139 14218 -815 -770 —-3€e8 ~e18524e
T-2%-77 816 318.9 291.0 ~eJESES £S.2¢ 137 =~3236 -14215 -821 -776 -39¢ -«l2810
8 —2-77 842 J2€ S 25S.0 ~eJESSO €5, 31 T4.2 -3299. -14278 -823 ~778 —-3%7 —e«18S0€
8-22-77 8oe 34c.9 3190 —eJESTE S$5.27 73.8 =3370 ~1444S -828 -783 ~402 -e19143
S =-9=-77 806 363.9 337.¢C -=37C01 SSe24 T3.5 =345¢ —14%3% —83s -ras -408 ~el542%
9 ~9-77 a2 364.9 SPECINMEN(S) FLLLY UNLOADEL; 2ERD APPLLIELC TVESY STRESS -
9 =9-77 82 264.9 —~eJ€SS? £5.2¢ 73.6 2198 -B8esl -Sit 11 -es
S -9-77 820 3649 ~e3€G9% £5.2% 73.6 2346 -8733 -503 ~4SE -7
9 ~9-77 1006 36540 ~«36590 £5429% 73.€ 2s18 -8%€1 —493 —44E -€7
9 -9-77 1316 3€Tel -e36992 - £5.25 73.6 2596 —-8483 -489 —q84 -621
S$-10-77 815 JEE.9 ~«37C13 E5422 T3.3 2766 -8213 -479 -434 -2
9=-11-77 1117 3671 . —«37C18 $5.22 73.3 2866 -8z13 ~474 -429 -4
9-12-77 rE8 367.9 -s+37C21 £5e.22 T3.2 2919 -8160 -471 -42E -45
9-13-77 922 36940 -+37C14 S55.22 733 2672 -8107 —-468 -423 -4q2
9-22-77 a8 377.9 —«37C31 £5.20 731 3212 ~TEE? =455 -410 -29
10 -7-27 1€39 393,22 -e37C02 £5.294 735 2374 -770% -484as -40¢C -18
10~-20-77 S2e 406.0 ~«3€5G8 £5.25 73.5 34E6 ~7£92 -438 =393 -12
YCOULUSS LOADING E= SeS AT AGE 28 DAYS (STRESS LEVEL 0 YC 2100 PSI)

NOTE: MINUS DAYS UNDBEF LCAL IMPCICATES EFECIMEN LOACING TIME PRICR 10 FULL LCAD
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TABLE F1

ELASTIC ANC CREEP STRAIAMS (NOV. CCRFECTED FCR AUTCGENOUS STRAINS)
UNICN ELECTRIC OPTION 1 CLASS E-) ES7414
(SPECIMEN: SEALED & EY 16 Ih. CONCRETE CYL.)
CALIBRATION CCNSTANTS: g

METER RESISTANCE AT 0.0 DEGREES Fa = 48.18 CHHS SYRAIN PETEFR ANC. 2 %2 11~-08
TEMP. CALIERATION CONSTANT a 1084 F/O0KM CHANGE TN RESIST. AGE OF LCACING H 2e DAYS
STRAIN CALIBRATICN CCASTANY = Eo€S MICROVOLTS/VOLT/MICROSTRAIN TEST TEMFEFRATULRE 2 110 CEGe Fau
CALIBRATED RANGE = 131100 TC —-10100 RMICROVOLTS/VOLY
METER COEFF. OF THERMAL EXPARSICH = 67 PICRCSTRAIN/DEGREE Fao LLYs STRe : 7€CC. PSI
CONCRETE COEFF+ OF THERMAL EXPANSICA= 4a6 MICRCSTRAIN/DEGREE Fe APPLIED YESY ESTRESS : 21C0s PSI
STRAIN INCREMENT FACTOR = 0 PERCENTY PERe ULTs STR. APFLIED: 27€ PERCENT
NOTE: FOR MCDE 4 CR 5 VYCLYS, ANC MOCE 3 NICROVOLTYS —-- THE BRIDGE VCLTAGE WAS 2.00000 VOLTS.
'.‘.lcl‘t.tt.'.ti.t".tOttttti"!t.t't.OO'.‘tttoto‘.‘..t“t.t.....“t..o‘og..t.io----._-.lcscsrplln ------ . e o e
DATE % TIME & AGE, 8 DAYSE @ MODE SRESIST. & TYENP, 9 MCDE 3 SCHANGES®————~-TEMPERATURE CCRRECTED —_—
] % DAYS @ UﬂDEﬂ 8 4 0OF £ % OHAS 8 DEGREE & MICRC— SOSMICRC-% FROM  SELASTIC® CREEPISPECIFIC
® ° . % LCAD ® vOLYS L] s Fo 8 vCLYS SVOLTS 9CAY ORE $ +CREEPS 9 CREEP
......‘.."“.......t..‘.."‘l!O‘O...0.‘O‘....‘..O.t‘.‘..".“...‘..OQQ"“...0.0‘..tt‘.."ll.ll'."“’t‘."....“
% 9 —9-76 1000 (] SPECIPEN CASY
9-10-T€ 1430 1e2 —a37C28 £5.21 T6.2 7964 [ o
9-~16-76 1400 Te2 ~-e372C1 54056 73.8 7511 —-453 -30
9-21-76 1145 121 -—e2722¢€ $449S T34 7226 -738 -4€
9-23-76 915 14.0 —237219 S4.98 T73.5 7167 -71$7 -50
10 ~1=-76 930 22.0 —e3A4€A2 58431 109.8 £776 -2188 -s2
210 ~-7-76 947 28.0 LOADING BEGINS
16 =?-76 Qa7 28.0 -«0007 —a24%6€ t0.,37 1105 5491 -2473 -67 ]
10 -7-76 S48 28,0 SPECINEM FULLY LCADED, APPLIED YEST STYRESS = 2100 PSI
10 ~7-76 S48 2E.0 «0000 - a34%66 58437 110.5 -1794 ~g715€ ~-478 -411 1 Ce
10 =7=76 952 2840 «0028 ~eJASGE 58.37 110.5 —=1864 -Seze —-482 -41% -4 -«CC190
10 =-7-76 957 2840 «C0€EI —e345948 S8.37 1105 -1939 -9%02 -486 -419 -8 —-aCO3E1
10 ~7-T76 1017 2€8.0 «0201 —a34€04 S8.36 1104 —-2144 -~-10108 -498 -431 -2¢ —eC0GS2
10 -7-76 1108 28.0 «0S3% —e34559 58437 110.4 -~ —2296 -10260 -507 -840 -25 -«01381
10 ~7=-76 1€15 28.3 - 26E8 ~e34578 $8.39% 1107 -2736 -101700 -531 ~a64 -2 —e02524
10 -8-76 1510 292 1.223¢ —e3ASE3 58,39 1107 —-3408  -11272 =569 -%02 -51 -~e04332
10 -9—-76 1025 30.0 240 —e34583 $8.39 110.7 —-3705 =~11€€9 -58¢ -£16 -308 ~e0F142
10-10-76 1045 31.0 3.C -e«34¢01 S8.36 1104 -4020 -11884 ~-6048 -537 ~12¢ —eC€000
10—-11-76 950 32.0 4.0 —~a34€01 €836 110.4 -4239 -~12203 -617 . —-L€0 -13% —+0€€16
10—12-76 1130 33.1 Sel —a34622 S8.34 110.1 —-4424 ~12288 ~628 -2€1 ~15¢C ~e0T7142
310-1376 1045 34.0 Sa0 —a3a622 S8.34 110.1 —-4S82 <—12%Z46 -637 ~£70 -155 ~a207571
10-15-76 1220 E LI Cel ~e34cal €8.31 105-8 —-4907  ~12871 -655 ~2eE -177 ~e0B42¢
10-21-76 1210 42.1 14.1 -—e3452¢ £8.46 111.5 -£510 ~—-13474 -686 -€19 ~2C8 ~«0990%
10-28-176 930 49.0 21.0 —e34547 $8.44 1112 —-&083 =—14Ca7 -719 -€£2 -241 ~el1187¢
14 —4=76 1110 56«0 2841 —~eJASSE Se.a2 111.0 Rl 11 -14€1¢ -746 -679 -268 ~a12762
11~19-7¢€ 1500 T1a2 43.2 ~ e3449¢€ S8.50 111.9 -7217 -1S1e1 -782 -718 ~3CA ~ —alaaze
12 =9-76 145 90.7 62.7 ~e34E573 E8.40 110.8 =-7937 -15%01 -82% -7%58 -24a7 -e«16E24
12-20-76 1445 1022 T4.2 -~e34524 S8.47 111.5 -~8413 ~16277 -850 -783 -372 -al?7714
12-23-76 84S 104.9 77.0 ~e34450 $8.51 112.0 —-BA60 ~16424 - =852 -T8% -374 —a178tC
1 -3-77 1145 116.1 E8.1 —aJ4Z16 5847 1116 ~8785  =16749 -871 -804 -393 -«l18714
1-14-77 1330 127a1 $9.2 —a3ASET7 c0.42 1110 ~GQ1S ~16S579 -88S5 -g1e —-4C? -~s1$381
1-20-77 115S- 1331 10%.1 | =e34cEl S58.43 1111 -$138 -17102 -892 -82% -al4 ~e15714
2 ~3-17 1000 1470 1190 - e34523 5847 1115 ~9407 -17371 -906 -83¢% -428 « -420381
2 ~5717 754 14E.9 12C.9 —w3J4Z3E S8.45 1113 ~-g417 =—-17281% -907 ~8a0 ~429 ~e2042%
2~22-77 a3e 165.9 1379 —e34515 SB8e48 1116 -97&2 -—-1T172¢& ~926 -8£9 -84t ~e21333
3 =577 800 17€-9 148,.9 —e34517 SBa4P 111.6€ ~-$961 ~1762% -937 -€70 -Q/5¢ T =,21857
3-186-77 1605 188.3 1603 —e38%24 S8.47 1115 -10127 =-18CS1 ~947 -28o —4€S -e22332
4 ~6-7T7 1500 209.2 . 1Bl.2 -e34507 S58.49 11l.8 —10271 =~18235 -95% -a8e -477 —e22714
4-26-77 1083 2250 2010 ~e34561 ce.38 1106 -10%49 -18%t3 -973 -906 -48% —e23571
5 =9-77 1227 2421 21442 —e344AaS 58057 11246 -10796 -18760 -982 -915 -t04 -e2400¢C
E=-24-77 1005 257.0 22%.0 —e34427 58.52 112.0 —10989 ~—18$53 -994 -827 -€1€ —e24571
6=17-77 242 28049 253.0 —a34516€ £8.48 1116 ~-11272 -—-1%923¢ -1011 -Sas -£33 -e2S381
T -6-17 1201 300e1 27241 —e3a4ceE S8.54 112.3 ~11487 -~194%1 -~-1022 -QEE bt L1 —e2590F%
=13-77 Q48 307.0 2760 —aJAAEE SEe52 112.0 = =11563 ~19%27 -1027 -960 —~54S —a2€142
?-25~77 906 319.0 291.0 - e344092 58451 152.0 ~-11763 -19727 -1038 ~S7T1 ~£€C ~e26667
8 ~-5-77 1156 330.1 302.1 —eJAAZS €e.5¢ 112.% ~11890 —19854 ~1044 -%77 —-£¢é -~e2€GE2
8-22-77 832 ELY XY 31849 ~«34%%0 58403 111.1 =12026. =196%0 =-10E5 -see -E77 ~a2747€
9 =-9=77 833 364.9 33€.9 —«34519 S8.AT7 111.6 - —12234 -20188 -1066 -G99G -SEL -«2800¢0
& § -9-77 840 364 .S SFECIMEN(S) FLLLY UNLOADELC, ZERC APFLIED TEST STYRESS
9 ~9=77 840 364.9 —a3ac32 S8e.4¢8 i111.4 ~5G79 =13943 -713 ~€AC -23¢
9 =-9=-77 8go 3€S.0 —e34%52S £e.86€ B1led -Se0s. -—-13768 -703 -€3¢ -2z%
S -9-77 1034 365.0 -—e38549 Se.a3 1112 —-E¢C4€E- ~13€10 -694 -£27 -21€
9 =-9-77 1326 3€Sel —eJASE9 58.42 1110 —$E22 —1348¢ -688 -€21 =210
9-10~77 e825 365.9 ~a34E60 €838 1106 ~£322 =~1328¢ -677 -610 -15§%
9-11-77 1127 36761 e LY -1k €B8.3€ 110.€ -£217 -13181 =671 -€0a . =192
9-12-77 et? 367.9 ~—eJATES €8.3$ 110.86 -£032 -—-126¢%¢ -661 -%£94 -1€2
9~-13-77 938 36%.0 -e34€34 $8.32 109.9 -4854 ~12£18 -652 ~E£QS -174
9-26-77 1519 3AB2.2 -~a34€20 £8.34 1101 -84699 —12¢€62 —£43 -E7¢ -1€%
10 -7-77 16£3 393.3 —e3%118 $7.69 102.1 ~84559 ~=12£23 -650 -5e3 -172
10-20-77 910 406.0 ~a3458% 58.37 110.5 -4437 =12401 -628 -S61 -1%0
MODULUS: LOADING E= Se1 AT ACE 20 DAYS {STRESS LEVEL O YC 2100 PSI)
NOTE: MINUS DAYS UNDEF LOAC INCICATES SPECIMEN LOACING VIME PFICF TC FULL LCAC
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TABLE F2

ELASTIC ANC CRFEP STRAIAS (NDT CORRECTED FOR AUTCGCNOUS STRALAS)
UNICAN FLECIRIC CFYICN | CLASS E-1 ES7414e
(SPECIVEN: SEALED 6 BY 16 TN, CONCHRETE C¥YLe)
CAL IBRATION CCASTANTS:

MECTEFR RESISTANCE AT 0e0 DEGREES Feo = 48427 CHWMS STRAIN PETEF NDa ssa ti-07
TEMF. CALIFRATIGCN CCNSTANT = 10eF2 Frs/CrM CHANGE [IN RESIST. AGE OF LCACING H 2e CAYS
STRAIN CALIERATICAN CCASTANT = G CR MICRCVOLTS/VOLT/MICROSTRAIN TESY YEMFERATLRE ¢ 110 CEGe Fe
CALIERATEC RANGE = 111CC ¥C -10100 MICRCVOLTS/vCLY

METER CDEFF. OF THERMAL EXPARSICAN = Ge7 WMICRCSTRAIN/DEGREE Fo ULTs STR. : 7¢0C. PSSt
CONCRETE COEFF. OF THERMAL EXPANSIOA= 4s6 VICRCSTRAIN/DEGREE Fa APPLIED TEST STRESS 2 2100. PS1
STRAIN INCHEMENTY FACTOR = 0 PERCENTY PER« ULTe STRae APPLIED: 27.6 PERCENY
NOTE: FOR MCDE & OR 5 VCLTS, ANC MCDE 3 PICRCVCLTYS —— THE BRIDGE VCLYAGE BAS 200000 VOLTS.

BO0AI00000303008003080000004000080000089900000930009090000300000990000000000200— FICRCSTRAIMN - —r—— e ———
OATE & TIME ® AGE, ©® DAYS @ MODE SRES1ST. ® TEMP. % MODE 3  SCHANGE®————-—TEMPERATURE CCREECTED-————

L ¢ DAYS @ UNDEF 9 4 OF £ ¢ OHMS 9 DEGREE ® MICRG~ OMICRC-% FROM OELASYICO CREEPISPECIFIC
® . L] ® LCAC ¢ VvCLTS s * Fe ® VCLTYS BVOLTIS SDAY CNE & 4CREEPD 9 CREEP
G032 85220008008200005000000000 '..‘.O‘.O..“O‘.....’.‘..“....‘..'"‘“.‘.‘...“......."..“Q““‘....Q.“'...'.
® g -9-76 1000 [ ] SPECIMEN CASTY
9-10-7¢ 1430 12 —+3€561 55.29 760 135548 ] -]
9=16~7¢ 1400 Te2 -~e27C52 £S5.12 T8e2 13316 -238 -16
9-21-76 1145 121 ~e37118 55.09 73.8 - 13122 -432 -27
9-23-16 o115 14.0 -«37119 €5.09 73.8 13070 —~48s =30
10 ~1-76 <30 22.0 —e3452a £8.45 110.2 11719 -1€35 -28
®10 -7-76 . o47. 2R.0 LCAGING BEGINS
10 =7-76 947 2840 -eCCC? —alAAESs Se.52 110.9 1r¢e -179S. -29 ]
*10 -7-70 948 2840 SPECINEN FULLY LCADED, APPLIED YESTY STRESS 2100 PSI
10 —7-76 S48 28.0 «0CO0 ~e3A4848 ‘58452 110.9 4485 -SCé9 ~425 -400 c Ce
10 -7-7¢ 952 2840 =0028 ~es34484 58452 1109 4442 -9112 ~427 -402 -2 ~e0009%
10 -7-76 957 28.0 «0062 —el4a77 58.53 111.0 4355 -9199 -432 ~-407 -7 —«00332
10 =7-76 1017 2840 «0201 —e344E2 S8.52 1109 4157 -82%97 —443 -418 ~-18 -+00857
10 -7-76 1105 280 « 0538 —+34479 £8.53 1110 4032 -9£22 =450 —-42% ~2¢ =«C1190
10 =7-76 . 1615 . 2843 «2¢ce8 ~e34472 S8.54 111a1 JE9S -9559 —AT78 -445 -4 -e02332
10 —-8-76 1510 29.2 1.223¢ —e34463 S8e5S 111.2 293¢ -—-10€18 =510 -485 -8as —e04048
10 —9-76 102% 30.0 2«0 —e3J44€E3] £8.55 1112 2611  —10643 -528 -£03 -102 —eCASOE
10-10-7¢ 1045 J1.0 3.0 —e344E2 S€.52 110.9 2347 -11207 ~543 -£18 -118 ~«0561§
10-11-76 950 3240 4.0 —e34482 €8.52 110.9 21€2 -11292 -553 -€20 -12¢ ~«0609%
10-12-76 1130 33.1 el —e34%02 €8.50 110.6 1987 =11267 -563 ~-%28 -128 -« 06571
10~13-76 1045 34.0 6.0 —e34497 . 58e50 1107 1842 -11712 -571 -54¢€ -14¢ -e 06952
10~-15-76 1320 36.1 8.1 -a3A4S19 $8.47 1104 1452  =-32102 -593 -sc8 -16€ =+C8000
10-21~76 1210 2.1 1441 ~e3440€ 58462 112.0 797 ~-12757 -626 -601 =201 =«09571
10-28-76 $30 4%.0 210 —+34419 $8.61 111.8 77 ~13477 -666 -€4) -241 -ella?e
11 ~4-76 1110 S6.0 28.1 —e34427 58.60 1117 —439 =-}13593 -694 ~€E€S ~-2€% ~el283C
11=-19-7¢ -3500 . 7Tl.2 43.2 —e34359 58+.69 112.7 -1163 =14717 -732 -707 =307 —es14619
12 -9-76 145 90.7 €2.7 —a3a43e S58.58 1116 —183€¢ -15390 -772 -747 -247 ~el€S24
12-20-76 144S 102.2 74.2 ~e342Sa S8.064 112.2 —-213¢ -15740 -790 ~765 -J€S ~«17381
12-23-76 845 100.9 77«0 —e342€2 EB.68 112.7 —-22642  =-157%6 ~792 -T¢7 -367 ~st1747¢
1 <3-77 1148 11661 €8.1 ~e343ES £8.6E 112.3 ~25%9 ~-16113 -810 -7€% -Jes —e 18332
1-14-77 1330 1271 992 =e34420 58460 111.8 -27¢4 -163t¢e -822 -797 -397 ~+18905
1-20-77 115% 133.1 10541 T —e34419 S8.61 it1.8 —2894 - )6448 -829 -e0a -404 -«19238
2 =3-717 1000 14740 119.0 —~=342E% SEe.6% 112.3 -3175 -1672% —B844 -819 -419 -« 15952
2 =577 754 148.9 1209 —«3435% 58464 112.2 =3193 -1674a7 -8a5 -820 —420 ~e2C00C
2~22-77 836 16%.9 137.9 —e342680 TE.0€ 112.4 —3548 -17102 -864 -839 —-43¢ ~e2050%
3 -5-77 800 1769 148.9 —e342E0 58.66 112.4 ~-237€64 -—-17318 -876 -85£1 -851 =—aZlaTE
J-16~77 1€05 18843 1603 —eJ4279 £8.066 1t2.4 -3G42 ~1749¢ bt -1-1.1 . =861 -4c] -e219%2
4 ~6—77 1500 2092 181.2 ~e3436% 58.68 112.6 —4106 =—17¢60 -895 -870 -470 —e22381
4=26~77 1053 229.0 2C1.0 —e344%] €8.56 1lle8 —4412 =—-176566 -91a8 ~ges —-425 -e2328¢
S =-9-77 1327 260241 214.2 ~a34309 S5B8+7S 113.4 -4679 =18233 -924 -8%9 -499 -e23762
8=-24-77 100% 25740 229.0 —a3a242 S$8.71 112.% =A4884 —=18432 -937 =012 -212 —e2438)
&=17=-77 aa2 280.9 282.0 —a34271 20.67 1128 -$177 =-18731 -954 -$29 -52§ -e2%19C
7 ~6-77 1201 3001 27241 =el4l1i¢ S8.74 113.2 ~%400 ~1BS54 -964 =93¢ -£3¢ ~e23867
7=-13-77 S48 '307.0 278.0 ~s34 343 58.71 112.9 -3478 =19C32 -969 —S48 —-%44 -e2%502
7-25-77 906 319.0 29140 ~ela342 58.71 112.9 -5682 -1923¢ -981 -956 11 ~e2€47€
8 ~5-77 - 1156 330.1 302.1 —«34209 58.75% 11344 ~5813 " -192¢&7 -987 -S62 -8€2 -es26762
8-22-77 832 34649 31849 ~eJAaACS SEe62 112.0 -5959 ~19813 -998 -9723 -£73 —~e2728¢€
9 -9=77 833 364.9 336.9 ~e3427€1 5868 18247 —¢1€3 =19717 =1008 -Ge3 -ce2 ~e27762
® 9 -9-77 eagp 364.9 SPECIMEN(S) FLLLY UNLCADFED, ZERC APPLIED TESY STRESS .
S ~9=77 840 364.9 —e363E4 58465 112.3 ° =11 =13%€5 -670 —€AS -24%
9 -9-77 eso 365.0 ~e34382 €66 1124 142 =13412 —-661 -€J¢ -22¢
9 ~-9-77 1034 36S.0 -e342369 58.63 1121 31S ~-13239 -652 -627 -227
9 ~9-77 1326 365.1 —~e34402 568.63 112.1 435 -13119 ~646 -~€21 -221
9710—77' 825 3IeS.9 —e34434 $8.59 111e6 €27 =—12627 -636 -€11 -211
9-11-77 1127 3671 ~+34429 5859 111.7 732 -—-j12822 -630 -£08 -20%
S-12-77 812 367.9 —-e34429 S8.59 1117 S10 -—12¢aa -&20 -g9s -16%
9=-13-77 938 369.0 ~e344SS 58455 111.3 1076 -—-12478 -612 -5e7 c=1e7
9-26-77 1519 382.2 ~+344€0 £8.55 1113 1236 -12218 -603 -578 -178
10 =7-77 163 393.3 ~«34%43 SE.404 1101 1360 —-12194 -5%9 -S74 =174
10-20-77 910 4060 —e34430 S$8.59 1317 1474 -—12C80 -58% -364 -168
HODULUS: LOADING E= S.3 AT AGE 2E& DAYS (STRESS LEVEL O 70 2100 PS1)
NOTE: MINUS DAYS UNDER LCAC INCICATES SPECIMEN LGACING TIME PRICE TO FULL LCAD
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TABLE Gl

ELASTIC ANC CREEP STRAINS (NCT CCRRECYED FOK AUTCGENDUS STRAINS)
UNICN ELECTRIC OPTION 1 CLASS E—1 ES74l4
(SPECIMEN: SEALED 6 BY 16 INe CONCRETE CYL.)
CALIBRATION CCASTANTS:

METER RESISTANCE AT 0.0 DEGREES Fu = Q8.30 CHMS STRAIN BRETER N0 I 9§13 7314
TENP. CALIFRATION CCNSTANT = 1082 F/0FV CHARGE IN RESIST, AGE CF LCATING : sc cCAYS
STRAIN CALIBRAYTICA CCASTANT T 873 MICROVOLYS/VOLT/MICROSTRAIN TEST TEBFERATURE ¢ 73 OEGe Fo
CALIEBRATED RANGE = 111€C YO —-10500 MICRCVOLTS/VOLT

METER COEFFe OF THERMAL EXPAASICA L] €e7 MICRCSTRAIN/DEGREE Fo WUTs STRe : 8%a0. PpsI
CONCREYE COEFF. OF THERMAL EXPAARSICA= Qe€ MICRCSTRAIN/DEGREE Feo APPLIED TEST STRESS : 21C0. PSI
STRAIN INCREMENT FACTOFR a 0 PERCENT PERe ULTe STR. APPLIED: 24.& PERCENY

NOTE: FOR MCDE 4 CR S VCLTYS, ANC MOCE 3 WICRCVOLTS ~= THE ERIDGE VCLVAGE wAS 2.00000 VOLIS.

.l.."‘.t..l...“‘Qt..‘....’ll!Ol.l"OO..lOO‘....“O.’0.0.0‘.‘.tt‘..."‘."‘.t“t-——————.l(F(STR‘lh—————————
DATE S TIME ® AGE, 5 pAYS @ MODE SRES1ISTe ® TYENP. & WCCE 3 OCHANGE 3———==TENFERATURE CCRRECTYED———=—=—

° ® DAYS ® UNDEF & 4 DOF £ @ OHMS ® DEGREE % MICRC— SMICRC-% FROM SELASTICS® CREEPISPECIFIC
o & L LCAQ * voLYS L] L 4 Fa 8 VCLTYS OVOLTYS SDAY ONE & JCREEPY . 8 CREEP
.O‘t“‘.O..t.t.‘t".‘...t....l"l..“'000‘.."‘."0‘...‘t..l.'.t'..t.."l'...t‘.‘.‘...‘.ll!l.t‘...t‘..t“‘...‘..“
% 9 -9-76 1000 (] SPECIPEN CAST ’
9-10-76 1430 12 -.3€528 s£,.32 76.0 ~2291 [} ]
9-16-76 1400 7.2 —e371C1 SS.11 73.7 -2591 -300 ~21
5-21-76 1185 12.1 -a37128 SS5.0€ 73.4 -27€1 -a70 -31
9-23-76 91s 14.0 ~e37114 £5.1¢ 73.5 ~2805 -c14 ~3a
10 -1-76 930 22.0 ~«37103 SSa11 73.7 -2894 -¢03 -38
10 -7-76 1105 2€.0 ~e37C7€ sS.18 74.1 -297a -ce3 -42
10-15-76 1320 36.1 -e37105 S5.10 73.6 -2987 -696 -as
812 -7-76 e17 8849 LCACING BEGINS
12 -7-76 e17 88.9 =oCCC7 - —a371C7 €S.11 73.6 ~3018 -727 -a5 [
912 -7-76 ea18 88.9  SPECIMEM FULLY LCADED, APPLIED VEST STRESS 2100 PSI
12 -7-76 ale ee.s «COCO ~e37179 5S.01 72.6 —9448° =7157 —-a16 -370 ¢ 0.
12 -7=76 822 88.9 <0028 -<37179 S5.01 7246 -9688 -7297 ~a30 -384 ~14 . -.00667
12 -7-76 e27 88.9 «00¢3 ~s37CBa ES.14 74.0 -9738  -7447 —-430 -384 ~14  =,C0667
12 -7-76 917 85.0 0810 ~s37CES8 £5,13 73.9 -9B67 ~7:576 -437 =351 -21 -.0100C
12 ~7-76 1017 85.0 «082¢€ —e37CE% 55.13 73.9 -9539  -7¢ap -a41 ~39% =2¢ -,.01190
12 ~7-76 117 89.1 .207€ —e37C78 £S.14 74.0 -1002€6 —773¢ —-aa6 ~400 =30 =.Cla2¢
12 <7-76 1€5SS 89.3 PLLT ] ~e37C7¢ €5.15 T4.1  —1013€6 -7€4S -a52 ~40¢ -36 -.01714
12 -8-76 e17 89.9 9953 -«37¢92 £5.12 73.8  -10325 -6C34 -464 -a18 ~48 —a0228€
12 -9-76 145 90.7 1.72718 —e37C78 £S.1% 74,1 -10558  -8z67 ~476 -a20 -€0 ~.02857
12-10-76 a1s 91.9 3.0 -e37CE7 55,13 73.9 —~1C659 ~—Ba08 ~a8s5 ~a39 -€9  ~-.C328¢
12-11-76 e1s 92.9 4.0 ~e37CE7 $5.13 73.9 ~10€49  <—pesg -493 XY} ~77  ~-aC3€€7
12-12-76 815 93.9 S.0 -e37CET $5.13 73.9 -10874 -B=e3 —-495 ~a49 ~79  -.03762
12-13-7¢ 830 94.9 €.0 -e37CSE S5.12 73.8 -10900 -8€09 -a97 —-az) -81 =~.03857
12-14-76 81s 955 7.0 ~a37¢C87 £5.13 73.9 -10924 -8€33 -a498 -482 -82 —.C3%50%
12-15-76 1220 97.1 8.2 -.37¢%0 $5.13 73.9 =1105€¢ -B7€S -505 -a%9 -85 -—.064238,
12-20-76 1835 10Z.2 13.3 ~e37CS9 €5.12 73.8 -11297 =9coe¢ -519 ~473 . =103 ~.CAS0%
12-23-76 aas 104.5 1€.0 -e37CEE ES.1¢€ 74.2 -11378 -9car. -523 -a77 —187  ~.0S0S€E
1 -3-77 1148 11€.1 271 -e27123 55.07 73.3 -1182f -9f3a -551 ~£0% =13% <~,CE42S
1-14=-77 1200 12741 3e.2 -.37117 $5.06 73.5 ~12120 ~9€2¢ -567 -52] =151,  =—.0719¢C
1-19-77 1050 132.0 43,1 -e37108 $5.10 73.6 ~12240 -9%49 -574 -£2¢ ~1SE =—.0752a
2 -3-17 94s 14740 SE.l ~a37CS7 €c,12 73.8 ~12547 -j0z%e€ -591 EY-TY] <175 -.08333
2 -5-77 826 148.9 €0.0 -<37106 SS.31 73.6 ~12598 -—10207 -594 -cag ~178  ~.08a7¢
2-22-77 905 16640 77.0 —=37¢91 £5.13 - T3.9 -12B€8 =10%17 -509 ~£€3 ~183 -.CSI1SC
3 ~5-77 747 176.9 BE.0 ~e37CE3 £5.1¢ 74.3  -13038 -107a7 -618 -s72 ~202 -—405€1%
3-16-77 1547 18842 $5.3 -e37CE9 55.15 74.2 -131€4. -10E72 -€26 -€g0 ~-210 =-.10000
3~24-77 1138 196.1 107.1 —e37¢C61 £S.1e 743  -13290 -109%9 -633 -se7 -217 —.10332
4 ~-6~-77 1446  20S.2 1203 —e37CS4 55.17 T4.4 ~213442 -11153 ~641 -595 ~225  =J10714
~26-77 1041 225.0 140.1 —~e37C€2 55.16 7423 —12644 -11353 ~653 -€07 -237 =J.1128¢
s -9-77 1347 24242 152.2 ~e37CES SS.1€ T4.2 ~137€1 -11a70 -660 —~£14 ~244 =, 11616
S-24-77 938 257.0 1661 -«37CS€ $5.17 743 -13856 -~11¢€65 -665 -e19 ~245  =,11E%7
&~17-77 856 2810 1620 ~e37C2€ 55.21 7428 -14020 -11729 -673 -¢z7 -257  -.1223E
7 -6-77 1056 3000 211l -.37C40 SS5.19 74.6 ~14153 -11E62 -681 -€3s -~2€5 ~,1261%
?-13-77 850 307.0 z1£.0 —e37CE2 55.16 74.3 14159 ~11¢6e -682 -€36 —Z€€ —.126€7
7-18-77 920 3J12.0 223.0 ~+37CAS S5.18 74.5 ~1424€6 -—p)1G=E -687 -€al -271 -a.1290%
7-25-77 BI16. 318.9  230.0 ~e37CAS ss.1€ 74.5 -1435¢ -t2cee -693 -647 -277  -a131S¢C
a -2-77 842 32649 @ 228.0 -e37C07 55.23 75«0  -1444E€ ~12155 -697 -€£1 -2B1  -<13381%
8-22-77 808  JAE.S  25E.0 -+37040 55.19 74,6  —145S5¢ 12765 -704 -€cE -288 —413714
9 -9-77 806 3649 27¢.C ~e370€1 €5.16 74.3  -14701 -12410 -713 -€e7 ~297 ~—.14142
s 9 —-9-77 812  364.9  SFECIMEN(S) FLLLY UNLOADEC, ZERO APPLIED TEST STRESS . :
9 -9-77 812  364.9 -<37C7¢C £5.15 4.2 -$077 -86788 -391 -2as 2=
S -9-77 820  3€a.9 -e37CES €S.16€ 74,2 -8917 -6€2¢ -382 -233¢ 24
9 -9-77 1006 3€5.0 —e37CEE 55.17 74.4 -8E88 -6597 -380 -234 3¢
9 -9-77 1316 3€S.1 —e27CES 55416 °  T4.2 -g€622 -6231 -365 ~319 L3
9-10-77 815  3€S5.9 ~e37cCER £5.13 73.9 -€490 ~-6199 -3s8 -212 e
9~11-77 1117 367.1 ~e37CS3 §S5e12 73.8 -e398 -6107 -353 -207 €3
9-12-77 758 36749 ~e37CS6 55412 73.8 -8354 -6C€3 -35% -3208 (1
9-13-77 922  3E9.0 ~e37¢C8E £5.,13 73.9 -8309 -6cC1E -3a8 ~-202 ee
5-26~77 1433 3e2.2 -e37CS59 55.17 T4.3 ~B05S5 =57¢a -333 -287 83
10 -=7-77 1639  393.3 ~e37cE0 S5.14 7a.0 -8071 -s780 -33a ~2ee e2
10-20-77 926 406.0 -e32¢C73 €5.1€ 78,1 -77%4a  -5503 =318 -272 58
MODULUS: LOADING E= S.7 AY AGE &S DAYS (SYRESS LEVEL 0 TC 2100 PS1)
ACTE: MINUS DAYS UNCER LCAC INDICATES SPECIMEN LOACING YIME PRICR TC FULL LCAD

- 29 -




TABLE G2

ELASTIC AND CREEP STRAINS (ACY CCRRECTED FOR AUTCGENLUS THAINS)
UNICN ELECTRIC CPYICN 1 CLASS E~1 ES7414

(SPECIMEN: SEALED & 8Y 16 IN. CONCR
CALIBRATICN CONSTANTS:
METER RESISTANCE AT 0.0 DEGREES Fao 4B,24 CHMS
TEMP. CALIEBRATIOM CCASTANT 1083 F/CHM CHANGE IN RESiIST.

CALIBRATED RANCE

METER COEFF.

SYRAIN CALIEBRATICN CCASTANT

OF TRERMAL EXPANSIUMN
CONCRETE COEFFes OF THERMAL EXPANSICA

STRAIN INCREMENT FACTCR

NOTE:

FOR MODE 4 OR 5 VOL1IS,

8.90
t1100
€l
LY

]

[ BB ]

ANC MCOE

3 RICRCVYVICLTS ~--—

F o

THE ERICGE

ETE CYLa)

MICRCVOLTS/VOLT/MICRCSTRAEN
IO —10100 MICROYOLTS/wOLT
MICRCSTRAINZDEGRTE F
PICRLSTRAIN/DEGREES Fo
PERCENT

Wi Te

PER.

3TRe
AFPLIES TEST
ut.

vULTAGE BAS Z2eUUUJG vuLiZe

GOOODOSEOV NSRS O BEAEIPIVE IS IAULII 44 SIVNIISIINS 2372243222044 T2I93IITIFFASFISIImmmor -
& TIME © AGE,

DATE

® DAYS

DAYS & MCOE
UNDER ¢ 4 OR S
LCAC @ VOLYS

SRESiISTe & TEMR, & mC
® CHMS 8 DEGREE * wi
? ] Fe % vo

CE 3
CRG-
LTS

BLHANGE 3~~~ TE
SMfRL-¥

Fris

STRAIN BETER AUe
AGE OF LLCASINe
TEST TEMFERATLRE

LY

STRe AFPSLIED:

PELAIGiL
SVOLTS DAY UNE 8 #LREE-+

ERATUmD

AL ImAgiTe T

[UEL Y S Ay

WRLLS TEr el AL

¥ Crcoor

.‘..‘.....l‘ttt‘t‘t.“Ott.'llt:tltstlal:nJuuax!'5=lall'.ttl‘:sssiacaltatlucaicaa;a;aa;;;ao¢d4oa;a‘ao—-oiai.+~é¢olo

L]
&

% 9 -9-76 1000
.9=10~-76 1430
9-16~76 1400
9=21-76 114S
9-23-76 918
o -1~-76 930 -
10 -7-76 - 1105
10~15-76 1320

%12 ~7-76 e1?
12 -7-76 e17

*12 -7-76 s18
12 ~7-76 818
12 -7-76 822
12 =7-76¢ e27
12 =776 917
12 -7-76 1017
12 =7-76 1317
12 -7-76  1€5S
12 -8-76 e17
12 -9-76 145
12-10-76 815
12-11-76 e1s
12-12-76 .. 815
12-13-7€¢ 830

: 12-14-76 e1s
t2-15-76 1220

12-20-76  14aS

. 12-23-76 845
1 =3-77 1145

' t-14-77 1200
1-19-77 1050

2 -3-77 945

2 -5-77 826

2-22-77 90S

3 -S5-77 787

3-16~77 1547

3-24-77 1138

4 —6-77 1446

4-26-77 1041

5 —9-77 1347

§-24-77 938

&—17-77 ase

7 -6-77 1056

~13-77 es0

7=18-77 920

7-25-77 816

a -2-77 8a2

8-22-77 ade

9 —9-77 806

% 9 -9-77 812
9 -9-77 a12
9 —-9-77 820
9 -9-77 1006
9 —9-77 1316
9~10~77 815
9=11-77 1117
9-12-77 758
9—13-77 922
10 =7-77 1639
10~20-77 26

HODULUS: LOADING

NQTE:

MINUS DAYS UNDER LOAC INGCICATES

]

1.2
Te2
1241
14.0
22.0
28.0
3.1
88.9
8e.9
8849
88.9
ae.9
88.9
89.0
89.0
89a1
89.3
89.9
90.7
91.9
92.9
93.9
S4.9
$5.9
971
102.2
104.9
116a1
12741

13240

147.0
18849
16€6.0
17649
18842
19641
209.2
22940
242.2
2%7.0
281 .0
300.0
307.0
31240
318.9
326.9
346.9
364.9
364.9
364.9
364.9
36540
65,1
365.9
38741
36749
369.0
39343
40640

SPECIVEN CAST

—e 36548 £%.31 76.6 11321 ]
—-«37096 5512 74.5 10949 -372
-—e37141 55.06 73.9 10694 -€27
-a37129 €5.0¢8 74.1 10611 -710
~e37128 £S5.08 Tael 10189 -§32

~e«3711€ 5. 09 T8.2 10331 -§80 .
. ~e37149 SSe05 73.8 10288 -1c23

LOADING BEGINS

—-20007 -e37179 SS5.401 13.4 10053 -1268
SPECIWMEN FULLY LCADED, APFLIED TEST SThe=z 2130 F31
«0Ca0 —«37179 %5.01 73«8 3891 ~7€30
«0G28 —e37179 SSe01 13.8 3s1s -78Q2
«0063 ~e37162 £5.04 73.6 3479 -7842
0410 —e37166 £5.03 73.5 3351 -757Q
«08ZE —=371€2 S5.04 73.6 3282 ~8cal
«207¢ —~+37158 £5.04 73.6 3195 -2126
«3590 ~a37156 £5.04 737 3c8s ~8232
«8983 —e371¢€ '€5.03 73.5 2902 ~-8a19
17271 -+37151 £5.0¢% 73.8 2876 ~-d¢as
3.0 —e37166 £S.03 73.5 2610 -ari1
4.0 ~e371€6 SSe.03 73.5 2510 -ge11
5.0 —«37186 £5.03 73.5 242¢C -~asg1
6.0 -=37181 55.01 73.3 22387 -83964
TeC —e371¢6 £S.0Q3 73.5 2310 -%C11
8.2 ~237175 55.02 72.8 2217 ~-9194
12.3 —~e371826 RV 73.3 2c02 -9335
1640 ~e37157 £S04 737 1917 ~9404
271 —e37241 54.93 725 1563 -575€
2Ee2 —e37207 C4.5E 73«0 1215 -—tocce
43.1 -e37201 54495 73«1 121¢ =-10Q1¢S
SE.1 -e37187 SS.00 73.3 @71 ~<-103%S0
600 ~e37168 54498 73.1 $39  -10282
77.0 -e37178 55.02 73.4 706 —10€1S
eEB.0 -~e37166 SS5.03 73.5 s82 -=10739
99«3 —-a371€9 SS.03 72.5 487 ~L0E2A
107.1 ~a37156 £5.04 737 ez -—10538
120.3 ~e37151 E5S.05 737 162 =111%9
14C. 1 ~«37157 £5.04e 137 -29 ~-1123%¢
152.2 =~+371€5 €5.33 733 —126 =~118a7
1€8.1 -=371523 £5.0% 737 ~1t1 =—11432
1520 -e32117 55.0% 7442 -Z2€9 ~11%S5¢8
21ilal ~a37131 55.08 74.0 —409 =-11730
218.0 —e37140 ZSe0¢€ 73.9 —-416 =-t1737
2230 —-a237130 ES5.,0F 7440 -501 -—11822
2300 —-+37820 55.09 T4.2 ~€16 —-11837
238.0 ~«JTCET 55.13 7446 =709 =12030
258.0 -e37111 55.10 74.3 ~831 -121%2
27€.C ~e37129 £5.0€ 73.5 -1020 -12:3s1
SPECIMERN(S) FULLY UNLCADELC, ZERO APPLIELD JEST STRESE
—a37142 55.06 73.5 4623 -6&32
—e371237 5507 739 4852 ~6QES
—e37129 §5.08 74.1 LY-1-¥ ~-6423s
~e37140 £5.06 739 147 -6174
—e37161 55.04 736 £288 -6033
—e371€4 $5.02 73.6 £380 -5641
~a37169 55403 T35 5431 ~S5ESQ
-e37156 S5.04 73.7 5476 k11 -1
—e37157 5S5.04 737 €737 ht-2-1-1
~e37148 €505 73.8 5996 -3325

E= Se9 AT AGE

86 DAYS (STRes3

SRECTIMaEN LOACING TINE

g ede)

Level o 10

Fells

- 30 -

#3534

L oFukk LUAC

]
-24
—40
-84
-57
-60
-83

~434
-4
-446
-a453
~-8457
-462
—458
-ea78
-491
—495
-500
-50%
=509
-512
-517
~52%
-533
~-£5¢
~563
—~574
-587
~S50
-602
~-699
~614
-620
-£32
-£43
~648
-647
EE)
~663
-664
-668
-675
-€79
-686
-658

-371
-368
~36¢€
=351
-344
-3J¢
-336
-333
-319
~J3G4

-387
-3€7
=3€&S
-3rs
~383
-38x
-3s1
-401
-414

—-4al8

-422
—RZE
-4132
~43S
-443
-3
—-85E
—-475
-452
-agy}

oo

I
AR D b PR s e

e sd & &My M OO

—esdlvi
-—eléiik




TABLE H1

ELASTIC ANTC CREEP STRAINS (NOT CCRRECYED FCR AUTCGENOUS STRAINS)
UNICM ELECTYRIC CPYICN 1| CLASS E-t ES74ale
(SFFCIMEN: SEALED & EY 16 IN. CONCFETE CYLS)
CALIPRATICN CCANSTANTS:

MEYER RESISTANCE AT 0.0 DEGREES Feo = 88.TS (h¥S STRAIN PETEF AC. $54 11-10
TEMP, CALIERATICN CCNETANT = 10480 F/CHMN CHANGE IN RESIST. AGE CF LCACING H S0 CAYS
STRAIN CALIBRATIGAN CONSTANT = B.87 MICRCVOLTS/VOLT/MICRCSTRAIN VYESY TEMFERATURE @ 110 DEGe Fo
CAL IERATYFED RANCE z - 3J11CO TG =10100 MICROVOLYS/VCLTY

WETYER CCEFF, OF THERWAL EXPANESICAM = €Ce? MICRCSTRAIN/DEGREE Fa LLYe STR. i £Ta0. PSI
CONCRETE COEFF. OF THERMAL EXPANRSICN= 44€ FICRCSTRAIN/DEGREE Feo . APPLIED TEST STKRESS : 2100. FSI
STRAIN INCREMFNY FACTYQOR = 0 PERCENT PERe LLTe STRe APPLIED? 2406 PERCEMNT
NOTE: FOR MCDF' 4 OR S VCLTSe ANC MCDE 3 MICROVOLYS -— THE ERIDGE VCLTAGE BAS 2.00000 VOLTS.

0000099800000000000009000300080048008000¢33800500900880000000360000004008020088000 e N ICRCSTEA A e e~
DATE & TIME & AGE, o DAYS "o MODE ®QESISTe ® TEWP, % MCDE 3 OSCHANGES————-TEWFERATURE CCRRECTED———~-=

L d @ DAYSE 9 UNDER ® 4 DK & & (OHMS ¢ DEGREE ¢ MICRO~ fOMICRC-9 FROM DOELASTICO® CREEPISPECIFIC
L ° 8 LCAD @ VCOLTS ® L Fo & VCLYS SVOLTYS OCAY CAE 9 +CREEPS O CREEP
BIVOCTLOVB0I000%DVEB00000000390909030033082399000000200000550805032002CS0C00OPOBORVOODOSOVBBQI0S0000000000F20038000
¢ 9 -9-76 1c00 [+ SFECIMEN CAST
9-10=-7¢ 1430 1.2 ~eJEEET S5.02 737 1461 ] o
9-16-7¢ 1aco T2 —=37C23 5S.21 TteS 1102 ~ 259 -24
9-21-76 1145 121 ~e27Cat 55.18 T1.2 855 -€06 -38
9-23-76 915 18.0 —«37C27 S$5.20 Tie3 770 -€51 =43
12 -1-76 S20 - 22.0 ~«34427 E£845€ 107.9 -aES -1%30 -36
10. -7-76 11C5 2E.0 ~-e342352 S804 108.¢ -439 -1%00 -33
10-15-7¢ 1320 3€a1 —e344%E £e.se 107.6 -609 -2070 —-44
012 =7-76 e840 8.9 LCACING BEGIANS
12 -7-76 840 8e.% —~«0007 —e34300 £8a76 109.9 -1598 -3C59 -96 -]
%12 ~-7-76 8al ‘BE.9 SFECIMEN FULLY LCADED, APFLIED TEST STRESS 2100 FS1 '
12 -7-76 Ba] -3-2 4 «0CCC —+34200 £8.76 105.9 -7786 ~9247 EYYYY ~348 [} O
12 =7-76 £as 889 «C028 —e242CO Te.7¢ 106.9 -£8066 -9£27 -460 -3¢a -1€ —~eCC762
12 ~7-76 850 8%.,0 «00E3 =«34200 €876 109.9 ~8126 21 x4 -468 -3¢€¢ -20 ~eC0952
12 ~7-176 940 89.0 «0&10 -es34268 S8.77 109.9 -£832s -5788% -475 =379 -21 —~eCl1A7E
12 -7-76 1040 8S.0 e082€ —e34302 te.7¢ 109.8 -843€ ~SE97 -481 -38c -37 -eC1762
12 -7-76 1645 8G.3 e3361 -e34312 S58.75 109.7 ~8703 =—-10164 -496 ~400 -22 —eQ247¢
12 -B-76 eso 89.9 «$€93 -s34290 £e,7¢ 1100 —8996¢ ~104%7 -512 -Al€ -CE ~eC323¢
12 -9-76 1345 912 2.2 | =e34256 £8.69 10S.1 -G126  —-10%87 -522 -42¢ -78 —a03714
12~11-7¢ ets 929 4.0 —e34220 58.74 109.6 -$888 -11349 -563 ~4€7 -119 ~«C5667
12~12=-76 815 93.9 .0 —eJalap €8.71 109.3 ~86%0 -11411 -568 -472 ~1Z4 - «CESO0T
12-13-7¢ 81% 94.9 6.0 —e34300 8476 109.9 -10060 -—-11%2) -S73 -477 -12% —a0€1421
12-15-7¢ ats G669 .0 -+34200 E8.7€ 109.9 ~101€9 ~11€30 -579 —-483 -137 —aQ€425
12-20-76 1445 1022 13.3 —«34214 .72 105.7 -103113 -11772 ~S87 -491 -143 -« C6B10
12-23-76 845 10449 1640 ~e«342E0 $8.79 1102 -10447 ~11508 -5%8 -498 =15C° =.C7142
1 -3-77 1145 11€.1 271 ~ela307 Z8.76 109.8 =11000 =124ac} -626 -£20 -1€2 ~e08EET
i-14-77 1330 127al 38.2 —234347 58.70 1092 -11265 -~12€2¢ -648 -£52 =204 —«0971 4
1=20-77 - 11%% 133.1 44.1 —-e382139 8.78 10923 -11%52 =-13C12 -€S8 -%¢2 -214 ~«101SC
2 -3-717 1000 187.90 €Eal -.3a310 €8.75 1057 -11917 ~13278 -678 -582 -23e —eolll42
2 -5-77 754 148.9 €0.0 —~e342323 SB8.72 109.6 . -11937 =13298 -679 -Te3 -23% ~elll19C
2-22-77 a83¢ 1€E.S 7.0 =-+3820°% €8.7¢ 109.8 -12330 =~=13761 =701 -€0< -2¢7 —e1223€
3 ~-5-77 800 176.9 Ef.0 © =e38202 S8.7¢ 1099 =12%69 ~14acC30 -714 -€1E =270 -«12857
3~16-717 1€05 18E3 $9.2 ~e342CE S8.76 109.8 ~-12719 =141€0 -723 ~-€27 -279% ~a1328¢
32477 11231 iS6.1 107.1 -e364203 £8.7¢ 10S5.8 ~12881 ~14342 -732 -£3¢ -288 -13714
4 -6-77 1500 2052 1203 —eJ42S8S S8.77 110.0 =12931 ~14192 -73a ~-€3¢8 -29¢ -elle1C
a-26~T7 1052 2250 14C.1 ~a34321 C8.66 -108e7 =122364 ~14€S$S -754 -€TE -21C ~alb?62
s -9-77 1227 242a1 152.2 ~e3az2217 £8.8% 1108 -13510 -l14%571 -7€S -€e¢S -221 ~elE28€
5=24-77 1005 257 .0 168.1 ~e34272 58.80 110.3 -13724  ~151895 -778 -€e82 ~-234 ~e1560%
e—17-77 ' ga2 2809 1$2.0 ~e342C1 £8.7€ 109.9 ~14038 <1%499 -797 -701 -3€2 ~el€81C
7T -6-77 1201 300.1) 21tel —~e34249 58,83 110.6 —14263 -15724 -808 -7T12 -3¢A ~e17332
-13=-77 LT L] 30T.0 R1€.0 ~s34271 38.80 1103 =14340 —-15801 ~-813 -717 =3€8 ~el7571
r-25-17 06 31G.0 22040 ~e36277 £8.79 110.2 -14%43 ~t6CCA -82s -72% -le1 ~—el 8143
8 -S-77 1156 330.1 24101 ~«34242 Se.84 1107 ~1467% =16136 -831 -735 -3e7 ~a1042%
8-22-17 83z 3AE.9 25840 ~e3a22s S8.72 109.4 —14824 =-1828S -842 -74ae -358 ~el8982
9 ~9-77 833 36a.9 276.0 ~e34299 5877 109.9 ~15080 =-16%41 -8%5% -7%% -411 —«16571
® 9 -9-77 840 364.9 SFECIMEN(S) FLLLY UNLCADED, ZERC APPLIED TEST STRESS t
9 =9-77 €40 364.9 T =e34209 - £8.75 109.8 -9153 =10€14 =522 -42¢ -7&
9 -9-77 a8s0 365.0 —~«343C9 €€. TS 106.8 ~8818 =j§027% -503 -~407 -%5
9 -9-77 1036 3650 ~«34214 £8475 109.7 -E€09 ~10070 -491 -3¢< -47
9 -9-77 1326 el ~«38312 £8.75 109.7 -8505 -956¢ -485 =-3ee -4l
—10-77 ezs Jot.6 ~e34332 tB8a71 1093 =-8331% -9171%2 -47¢ -380 -22
9-11-77 1127 Je7.1 ~e341332 58.72 109.8 -£822% -Seege =470 =374 -2¢
9-12-77 812 367.9 ~«34329 S8.72 109.5 -€178  -9¢&39 -467 ~-371 -23
9~-13-77 L2 1] 369.0 ~alal2Ze E8.069 109.1 ~8c04 -94€S -458 -2¢€2 -14
9-26-77 1519 382.2 ~e34343 $8.71 109.3 ~78%S -9316 -450 =354 -6
10 ~7-77 1653 393.2 —e3442% =B.58 107.9 -7747 -920¢8 -448 =350 -2
10-20-77 910 406.0 -«348210 58.75 109.7 -T7€53 -9114 -437 ~341 ?
MCDULUSS LOADING € €.0 AT ACE 89 DAYS (STRESS LEVEL 0 YC 2100 PSI}
NOTE: MINUS DAYS UNDER LCAC INCICATES SFECIMEN LOACING TIME PRICR TO FULL LCAD

- 31 -




TABLE H2

ELASTIC ANC CREFP STKAINS (NCY CCRRECYED FCF ALTCGENDUS STRALINS)
UNION ELECTRIC COPTION 1 CLASS E~1 ESTAlA
{SPECIMEN: SEALED ¢ BY i6 IN. CONCKETE CyLa)
CALIERATICA CCRSTANTS: :

METER FESISTANCF AV 0.0 CEGREES Fe = 88,35 CHNS STRAIN METER MNOe 5 1002 11-11
YEMP, CALIEBRATICN CCNETANT 2 J10.EE F/70KM CHANGE IN RESIST. AGE CF LCACING H S0 CAYS
STRAIN CALIERATICN CEANSTANT 8 G.C0 NICROVOLTIS/VOLI/MICROSTRAIN TEST TEMFEFATURE 2 110 CEGs Fo
CALIBRATED RANGE 2 111C0 TC -10100 MICRCVOLYS/ZVCLY
METER CCEFF. OF THERMAL EXPANSICA = Ee? PWICRCSTRAIN/DEGFEE Fo WUWTe STRS : 8240. PSI
CONCEETE COEFFe OF THEGMAL EXPARSEICA2 Q.€ WICRCSTRAIN/CEGREE Fo - APPLIED TEST STRESS $ 2100 PSR
STRAIN INCREMENT FACICR = 0 PERCENT FER. ULT. STF. APPLIED: 2a.¢ FERCENY
NOVE: FOR MCDE 4@ CR S WCLTYS, ANC NCCE 3 MICRCVCLTS —— THE BRIDGE VCLTAGE uAS 2.0C000 vOLT:=.
....‘..‘.Q’..l“‘..‘..“".""1.'!l'"'ll‘..l‘.l..“"..‘.‘.“.t’..".‘l.‘.‘.5.'. PICKCSTRAIRA===a- o e i o
DATE 3 TIME © AGE, ® DAYS * uMODE SRESISTe 8 TEMNP. 8 MCDE 3 SCHANCES—————TENFERATURE CCRRECTED==~—=m
° % DAYS ® UNDLR & 4 OR © & CHMS ¢ DEGREE & MICRAC~ ONICRC-9® FFRCM OFLASTICS® CREEPISPECIFIC
» s . ® LCAC 9 vOLTS * ° Fa * yCLTS SVCLTS SDAY CNE ¢ <CREEF® ® CREEP
.......‘l....'."'..“"'.0.0“‘"...‘.."...'..‘...'..0.".‘.“'.“".3.'.’..O..t.'."‘!.l"‘.'.’...3‘....".“‘.
¢ 9 -9-76 1000 o SPECINEMN CAST
9—10-76 1430 1.2 -e37C76 ESe1E 73.4 15041 ] ]
9-16~76 1a00 T2 ~—e37212 4.7 715 14776 ~2¢€¢S ~-18
9=-21-76 1145 121 ~a3724€ €4.52 71«0 14567 -474° -~30
$-23-76 915 14.0 —e37Z44 €4.53 710 14505 -~-£36 -34
10 =1-76 930 22.0 ~sJALES EEL.2E 1074 1213¢ -~16CS -33
10 =7-76 1105 28.0 -e34C24 €8.33 108.0 132€9 -1772 -2%5
"310-15-76 1220 36.1 —=JACES C€E.2€ 1071 13068 -1%73 -38
12 -7-76 840 B9 LCACING BEGINS
12 -7-76 aap0 EEaS -aCOC? ~«34%3€ €8.4% 1052 12188 —2E%3 -82 ]
812 =7-786 -2 3 ) 8E.9 SPECIPEN FULLY LCADEC, APPLIED TESY STRESS 2100 FSi
12 —-7-7¢ 8a) 8E.S «0000 —«34300 g8.7¢€¢ 112.7 £€50 -9261 -438 -35¢& [+ Os
12 =7-76 Bas 8e.9 «002E ~e342C0 €e.7¢ 112.7 €318 ~8323 —-457 -378 -1 ~eC090%
12 =7-76 aso 8940 «00€3 - «34300 5B8e76 1127 523% —QFCéE -461 -379 -23 ~«01C9E
12 -7-76 Qa0 - 85.0 «0&1C —e34528 S5Ea.46 1054 4564 —10Ca7 -482 -400 -44 ~«C208¢
12 ~7-76 1040 8%.0 «082€ T -a34t530 SB8446 109.3 4868 -10173 -489 -407 -E€1 ~eL242S
12 -7~76 1240 8S.2 «207€ ~a34C34 S8.45 109.3 4700 <—10341 —as5E -~41¢€ -€0 ~«02BE7
12 ~7-76 1645 853 »32€1 —a34%2A EE.45 1053 AEET —104fs -506 ~424 ~-€8 -aC3238
12 -8-76 840 89.9 *9962 —e34520 S8ae47 10%.5 4229 -~-10€12 -524 -442 ~E€ ~+CA09E
12 -9-76 1345 Q)2 22 —eJASEQ SB35 1086 3870 -—1t1C71 -S540 -45¢ -1C2 ~eCAES?
12-11-76 815 92a9 4.0 -=34300 LB.7€ 112.7 AETA —1146€7 -554 -472 -11¢€ —«0ES24
12-12-78 815 93.9 S0 —«34300 S8.7¢ 112.7 3324 -—-11717 ~567 -ags -12% ~e0€E142
12-13-76 e1s S8 .5 €e0 ~e343C0 S8.76 112.7 21€4 ~11E77 -576 ~-4G4 -13¢& ~«0€EST1
12-15-76 1220 97.1 e.2 ~—a3Q522 EBeaE 109.2 3150 -11€91 -584 . ~%02 -t4¢ ~eC6G52
12-20-76 1445 102.2 133 ~e34€2a E8.AS 109.3 27S7? -—12z°4a -606 -€24 -1€¢€ -eLECOC
12-23-76 845 104.9 1€.C ~«3AS00 S5€8.50 105.8 2588 -—12453 -6l4 -£32 -17€ —eQ€381
r ~-3-77 1145 11€a1 27.1 —el452¢ Ce.06 109. 4 1967 —13C74a -£50 -EEE -212 -« 1009%
1—14=-77 1330 1271 3Ea2 -«345€3 SEBes ) 10f.9 1S€0  ~—134f1 -673 =-591 -23% ~«11190
1-20-77 1155 133.1 44.) —e34559 EE.42 10€.9 1368 -13€77 -684 —€02 = =24t —e11714
2 =377 1000 187.0 Sea.l ~e34523 CEe.a6 109.3 $49 ~14(S2 =706 -€24 —-2€¢€ -el2762
2 ~5-77 a-1 14E.9 60+0 —a34C4E S8e.a48 109.1 924 -—14117 -708 -€2¢€ =-27¢C —e12857
2-22-77 836 1€E.9 17-0 —e3452€ 508.47 109.4 4€S -—18%27¢ -733 ~€51 -28E —«1404€
3 =-5-77 800 176 .5 EF.0 —=34522 SBea? 10945 200 -—14E4]) -748 —€EE -310 —elAa7€2
3-16-77 1605 1842 853 —e3JAE3s S8.45 109.3 -21 =15C&2 =7€0 -€78 ~-322 ~e1£333
3-24-77 113 166.1 107.1 —~e3at2e €8.46 109. 4 ~19% —15Z40 -T70 -£g8g -332 -«15810
4 677 1500 2032 120.3 —a34£290 S8.47 109.5 -761 ~315202 -773 -£91 -32% —e15952
4-26-77 10€3 22%.0 14041 —alatCa £e.36 10€3 -~601 -15¢€e62 -795 -713 -3€7 ~«1700C
5 —-9-77 1327 2421 15242 ~ 234457 SBe56 110.4 =911 -15%%52 -807 -72% -3€9 -e17571
&5—-24—-77 1008 25740 1€E.1 ~e34ASE $8.51 1099 = =-1149 ~-1616C -822, -740C -84 -ulB2€C
6-17-77 aaz 280.9 192.0 —~+34521 S0.47 1095 —1499 ~-16%40 ~B842 -7€0 ‘-aCa ~e1S23E
T -6-77 1201 30C.1 2111 . —elaava 58.53 110.2 -1759 ~—1€EQO -85% -772 —-417 —16857
7-13-77 S48 307.0 £1€.0 —e2445C €E.50 109.8 —184¢ <~-16¢E7 -a61 -779 ~4z2 —e20143
7-25-77 Q06 319.0 230.0 —e34502 S8.5¢C 109.7 -2069 ~-17110 -873 -791 -43% —e20714
8 =5-77 1156 330.} 241.1 —e344E€2 SEeST 110.3 —-221t. -—172¢%2 -8e0 ~7G¢E ~Aaaz —eZlCAE
8-22-77 832 346.9 2580 ~e34557 50,42 109.0 ~238)  —17422 —-892 -e10 -4%4 ~e21€1S
9 -9-77 833 364 .9 276.0 —e3AE29 £8.8¢ 109.4 -2€27 -—17¢€¢6¢8€ -90f% -€23 —AE? ~a2223€
¢ 9 -9-77 €40 364.5 SFECIMEN(S) FLLLY URNLCADEC, ZERGC APFLIED TFSY STRESS
9 ~-9-77 84a0 3609 —«3acas Sea84 109.1 3537 -11504 -563 -481 -12%
9 ~9-77 BSo Jes.0 —e34%42 S5E€.44 105.2 365G =11242 -S54 -a72 -11¢
9 ~9-77 1034 3£5.0 —s3AaZ41 SEa.04 109.2 3RE9 -111872 —~545 -463 -1C7
9 -9-77 1326 JESW —e3aT27 Seaat 109.4 3ses —11L077 ~-%36 ~-4t7 -1C1
9-10-77 82% 36c.9 ~-e2A4553 LSE.43 109.0 4153 -—10EEE ~52¢% -aa7 -s1
9-11-77 1127 3¢7.1 —ad4549 | 8443 109.1 4257 -107E4 -523 ~a4a) -8£
9=-12-77 €1z 267.9 —e3a%ta? SE.48 109.1 4242 -10€S5S -51€ ~42¢ -EC
9-13-77 938 36S.0 - 2JAET7S £8.40 10€.7 ac2e -10%12 -509 -427 -71
9-2¢-77 1519 382.2 —-e34570 c€2.01 108.8 4745 -1029¢€ -497 -431c -£6
10 ~7=-77 1€€3 393.3 —e34€3C S8e32 107.8 A87C -10171 -492 —4t10 -54
10-20-77 S10 - 40640 —e34£28 €8.45 109.2 4S80 -10Ce1 —483 -~a01 -4%
MUODULUS: LDADING E= S.9 AY AGE €6 DAYS (STRESS LEVEL 0 TC 2100 PS1)
NOYE: MINUS DAYS UNCER LCAC INCICATYES SPECIMEN LOACING TVIME PRICR TC FULL LCAC
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TABLE 11

ELASTIC ANC CREEF STRAINS (NCY CCRRECTED FCA ALTCGENOUS STRAINS)
UNICA ELECYRIC CPTICN 1 CLASS E~|) ES7414
(SPECIMEN: SEALED 6 BY 16 Iha CCNCRETE CYL.)
CALIERATION CCNSTANTS:

METER RESISTANCE AT 0.0 DEGREES Fe = 48412 #1253 3.1 STRAIN BETER NOL. @ §GF= 73-16
TEMP. CALIERATICMN CCANSTANT ® 10L& F/CHM CHANGE IN RESIST. AGE OF LCALING H 1eC CaYS
STRAIN CALIERATION CCASTANT = Be.aC WICRCVOLYS/VOLT/MICRCSTRALAN TESY TEMFERATILRE : 72 DEGe Fa
CALIEKATED RANGE ® 11100 TC =10100 MICRCVCLYS/vCLY

METER CCOEFF. OF YHERMAL EXPANSICA = €a7 MICROSTRAIN/DLGREE Fo ‘LLYe STR. s 9l1eC. PS]
CONCRETE COEFF. OF THERMAL EXPAANSICA= 4.€ MICRCSTRAIN/DEGREE Fo ’ APPLIED TEST STRESS 2 21CC« FSI
SYRAIN INCREMENT FACTYCR = 6 PERCENT FEFRs ULTe STF. AFFLIEC: 22e% FERCENT

NOTE: FOR MCDE 4 OR 5 VCLTS, ANC MCDE 3 BICRCVCLYS -~ THE ERIDGE YOLTAGE ®waS 2.00000 VCLTS.

7z

.‘....‘l"l'.".“'.".‘Q.Ol.ll‘.'l"..‘.‘.".“..‘.‘.“‘.ll.“l‘l."‘.‘......l..—— =P ICRCETRA [N —
DAYE ® TIME 9 AGE, ©® DAYS @ MODE PRESISYe ® TEMP. ® WCCE 13 OCHANGE O~ TEMFERATURE CORFECTED——mwm
] ® DAYS & UNDER % 4 OR S 8 CHMS @ DEGREE @ ®sICRC- ONICRC~% FROM SELASYIC® CREEFOSPECIFIC
[ ] L * LCAD & vCLTS * » Fo * VvCLTS BVCLYS 9CAY CNE 9 <CREEP® 9 CREEF
..““l.....l"."“."..‘.."l....‘.”.‘.'..'.’..,‘...““'.‘..‘......‘0“‘.....'.0““'...‘.‘.."".....‘.".“.
% 9 -9-76 1000 (] SPECIMEN CASTY
9=10-7¢ 1430 . le2 ’ —e37CS1 €S.13 7€.1 . 2431 o o
9-16-76 1400 Te2 —e272¢€¢ 58.9C 73.7 2158 -z7€ -21
9-21-76 1145 12«1 —s37288 £a,.88 73.4 1567 —4a34 ~31
9-23-76 915 14.0 -=37277 S54.89 72.5 18}y -480 -33
10 =1-76 830 22.0 ~+37272 S54.89 736 1518 ~£1€ -35
10 ~7-76 1108 2840 —eJT7z4E S4.92 12.% 1605 -£26 =35
10-15-76 1320 361 . ~e37279 S4.89 73.5 1522 -£C8 -35
3 ~-8-77 1307 1801 -~e32727€ £4.89 T3.5 1234 -1197 -76
3 -8-77 1327 18Ca1 LCACING BEGINS -
3 -8-77 1327 18C.1 ~-+0C07 ~e2727¢ ca.89 73.5 1224 ~1207 -72 -}
* 3 -p-77 1328 18C.1 SFFCIMEN FULLY LCADED, APPLIED TEST STRESS 2100 Fs1
3 -6-77 1328 180.1 0000 ~«37276 ca.89% T35 2 - -T€57 ~-431 -35¢ [+ Oe
3 -8-77 1332 180.1 =CC28E ~e3727¢ Sa.89 735 ~££5) —-7582 —-453 -3e1 -22 ~eClOaE
3 ~8-77 1337 18Ce2 «00€2 ~e2727€¢ 54.89 73.5 ~SS€e ~7597 -453 =381 -22 —e0l0sg
3 -68-77 14E7 180.2 e0ELE —e37272 £4,.89 73.€ ~Séay -8072 g1 -28¢ -27 —«Cl28¢
3 -&77 152% 180.2 «0€123 ~a37274 €a,.85 73.5 -€€an -8C7S -45¢6 ~-3e¢ -27 ~esCl28¢
J ~-8-77 1650 18043 <1402 ~e37274 S54.89 73.6 ~Z€ES -8100 -459 -387 -28 —«C1332
3 ~-9-77 1555 181.2 bel1021 —e37274 Sa.09 73.6 -cee2 -8293 -a470 -35¢ -35 ~eC18E7
3-310-77 1617 182.3 2«1 —e3728% S4.88 734 —-£03S -840 <480 -40F -4s —eC2332
3-11-77 1546 182a2 2at -e37279 £4 .89 T73.5 ~€109 ~-8%a0 -48a ~-412 -£3 —e02524
3-12-77 1202 184,11 39S —e373C3 S4.86 73.2 -€177 —-eeoe —-489 ~-a17 ~SE8 . -e02762
3-13-77 1326 185.1 5.0 -+37257 S4.86 732 —€249 -8€80 -492 -a20 ~€1 ~eC290%
31577 1230 18741 ?.C ~+37211 ca.85 73.0 -€220 -85 ~857 —-a2¢< -€6 ~e02142
3I-16-77 1547 1882 Bel —e37211 S4.8% 73.0 Y -F] ~-8E13 =500 ~42€ ~-€S ~eC328€ °
3-24-77 1138 19€.1 1.6 -e372G8E ca.8¢ 732 -€€70 -9101 -516 ~a44 -8 ~=C4aCaE
& —-6-77 1446 209.2 251 ~e37251 Se.87 73.3 -7¢85% -9L1€ =539 -4€? =108 —e0E141
4-26-77 1041 229.0 aB,.9 ~e372%7 €4.86 73.2 -7359 —9E30 -557 - ~48¢ ~-12¢€ -+«0E00Q0
5 =-9-77 1347 242.2 €2.C ~+372C9 €a,. 8% 73.1 =T7570  =-10¢01 -567 ~-ase -13¢ ~eCCav¢
5-24~77 938 257.0 76.8 ~el72S€ S4.87 733 =7717  =-1014p -578 . -c03 —144 —e0EEET?
6~17-77 ase 281.0 1C0.2 —e372€2 £4.91 T3.7 =789 -10290 ~-587 -€15 —1%€ —eC742%
7 ~-6~-77 1056 300.0 11S.5 -—e27273 SA.89 73.6 ~8145 -1057¢ -598 ~-£2¢ ~-1€7 ~«07952
7-13~-77 aso 307.0 126.8 —e372EE £a.882 734 ~B174 -—-10€05 -600 -%2€ ~1€S —eCEOGE
7-18-77 920 31240 131.8 ~e3727S L Y -1 735 -8273y =~107¢C2 ~60S -£33 -174 ~eCE2EEL
?-25-77 eie 318.9 138.8 ~e37265 S54.90 T73a7 —-8381 -10F12 -611 =-£3s ~180° ~.Cc8%571
8 ~-2-77 ea2 32€.9 146.8 ~«37230 £4.95%5 74,2 —E4B4 -—10851% -61¢€ ~€aa -1€¢ -« CEELC
8-22-77 808 34€.9 1€€.E ~e372%€ S54.92 7.8 ~E€12 ~11Cal -624 -££2 -152 —eCS19C
9 =577 806 3t4.9 1E4,8 —«3727¢ S4.89 73.5 -8769 -11200 -633 -561 - —-2€C2 ~=CSELS
* 9 -9-77 e12 364 .9 SFECIMEN(S) FuLLY UNLOADED, ZERG APPLIEC YEST STRESS
9 ~9-77 812 364.9 ~e37277 S4.89 73.5 -2%715 —-&ace ~308e -23¢ 122
9 -9-77 ‘820 36a.9 ~a3727% S4.89 73.5 -2832 -5263 -300 -228 131
9 =9-77 1006 JeS.0 ~el7Z€E€ £4.9C 73.7 ~-2750 ~8z21 -297 -22% 12a
9 ~9-77 1316 3€s.) —e3727% 54.89 T73.5 -2%1% ~4546 -282 ~-21¢ 145
9—10-77 815 3€5.9 -+37299 S4.86 732 -2372 =-AEQ2 -275 -203 IS¢
9—11-77 1117 367.1 ~-«37301 €4.86 73.2 ~22€7 -4718 -270 ~19¢& 1€1
o—12-77 758 367.9 -a327209 €4.85 73.1 -222% ~4€5¢E -267 -19¢& 1€4
9—13-27 S22 36S.0 ~a37294 -E4.87 73.3 -2182 ~4€12 ~2€4 -192 1€7
9-26~77 1423 382.2 -e37273 54.89 73.6 -1508 —-423¢ —2e8 -17¢ 1€2
10 =7-77 1639 393.3 ~e37290 S4.87 73.2 -1513 ~&42a4 —-249 -177 182
10-20-77 92¢ 40640 -«37283 €4 .88 73.a —-1€5¢9 -4C9%0 -234 -1€2 167
BMCOULUS: LOADING E= S.8 AT AGCE 1€6C CAYS (STRESS LEVEL 0 TC 23100 PSI)
NOTE 2 MINUS DAYS UANCER LCAL INCICATES SFECIMEN LCACING TIME PRICR TC FULL LCAD
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TABLE 12

ELASTIC ANC CWEEP SYRALIRS (NCT CCRFECTEC FCF ALTUIEAGUS STRALINS)
N URNICN ELECTRIC CPTICA 1 CiLASS £-1 ESTa1A
{SPECIMENI SEALED 6 BY 316 Inh. CCNCFETE CYL.)
CALIBRATICAN T NLTARNTSE

METER RESISTANCY AT 040 CLGREES Fo = 48431 Grus STRAIN METER AC. ® 1001 73-17
TEWP, CALIFFATICN CCREITANT = 10.€E F/CrHW CHANGE IN FESIST, AGE OF LCACING T 1EC CAYS
STRAIN CALISZATICN CCNSTANT = $a1S BICRCVOLTS/VOLT/MICRCSTRAIN TEST TEWFERATLRE : 73 CEGe Fa
CALIERATED HANIE = 3131C0 TC —1010C MICRCVCLTS/VOLT
METER COEFF. 0OF THERMAL EXPANSICN = €eT MICRCSTRAIN/DEGREE F, WT. STRe : $180. PSI
CONCRETE CCEFF. COF THEGWAL EXPANSICN= 4.6 MICRCSTRAIN/DEGKEE Fa APPLIED TEST STRESS T 21C0. PSI
STRAIN INCREVENT FACTCR = & PERCENT FERe ULT. STk, AFFLIECE 22.% FERCENT
NOTE: FOR MCCE & Ok & WCLTS, ANC MCCE 3 MICRCVCLTYS —— THE BRIDGE VCLYAGE ®WAS 2,00000 VCLIS.
GO0GI0ILONE 2L CELERTOONNO00089349040000398280039009939928908320820333003802000803 e B ICRCSTRAIN— e =
DAVE ® Tiw: ® AGE, ©® DAYS ®  MGOE ORESISTe ® TEMP, ¢ NMCDE 3 SCHANGES——-——- TEMFERATURE CCRRECTEL
® s DAYS 8 LULNODER ¥ &4 CR S 9 CHMS % DEGREE 8 NICRC~ OMI[CRC=% FRCM OELASTIC® CREEP*SPECIFIC
° ° 8 LCAC ¢ VCOLIS ° L Fao ® vCLTS SVCLYS SCAY CNE & ICFEEFS 9 CREEF
......‘.'.tllttt't.tl‘.tol‘t!!'l't'.0‘.5."."."‘3‘tt.llttltttl.‘t.ttt..'...'.‘t.l..tt.tt"’......"‘.."t".‘..‘
* 9 -9-76 10¢¢ 0 .SFECIMEN CAST
9-10-76 14130 1e2 ~e37cC41 §5.1S T4.5 16010 [} o
9-16-76 1400 Te2 —e371¢6 ES5.03 73.1 15¢¢8 -242 -21
9-21-76 114¢ 1241 —e37203 £4.9€ 72.€ 15454 -£1€ -32
9-23-76 [-3%- 18.0 —e37167 S4.96 7247 15437 -273 -35
10 -1-76 S3¢ 22.0 -+37151 £5,0C r2.8 1£328 —-e82 -41
10 =7-7¢ 11oe 2&8a.¢ —e3717E £5,01 7249 15268 -712 -a2
10-15-76 1220 3€e1 ~e37Z11 €8.57 72.8 1£21¢ ~-€Sa -42
3 ~-8-77 1307 18C.1 -«37178 £5.,01 72.9 15104 -$06 ~53
s 3 -8-77 1227 18C.) LOACING BEGINS
3 -8-77 1327 18C.1 -.0Cc07 ~u37178 £€5.01. 72.9 15102 ~-sce -50 ]
s 3 -8-77 1228 1€Ca1 SFECIMEN FULLY LCADED, APFLIED TEST STRESS 2100 FSi
3 -8-77 1228 18C.1 +C0G0 —e37178 55,01 72.9 arez2  -7228 -376 -32¢ [} 0.
3 -e-77 1335 1BC.1 +CO2E -.37178 £5.01 72.9 8430 -7%€0 -394 -3as -1 =—.00857
3 -8-77 1337 18Ce? «00€23 —e3717€ 55401 72.9 8415 —7ESS -395 -345 -19 =-.C090%
3 -6-77 1457 180.2 «0€1E -e37175 €5.02 73.0 €334 -7€T€ ~399 ~345 . -23 ~.C109%
3 -8-77 152¢ 18C.2 «0B12 —e37178 £€.,02 73.0 eiza -7€86 -399 -3ag -22 -eC109E
3 -a8-77 1656 18043 «14C3 ~e3717% £€5.02 73.0 8308 ~T7706 -a00 -3<0 -24 ~,01142
3 -9-77 15€¢ 16142 l1e1CZ1 -e3717¢ £5.02 73.0 8096 -7514 -411 -361 -35 —~aC1667
3-10-77 1617 123 2.1 -s37187 $5.00 T2.8 7639 -8¢71 -419 -3¢ -a2 -e0204€
3~11-77 1588 183.2 3a1 -237177 £5.02 73.0 7860 -8150 -a23 =373 —-a47 -.C223&
3-12-77 1202 18441 3.5 —~a372CE . €4.GE 7246 7795 ~-821% -427 -277 -1 —eQ262%
3-13-77 1226 18541 S0 ~e37167 $4.95 72.7 772¢ = -BZSO -431 -3e1 -%5  —,02€¢1$
3-15-77 1230 1871 7.C ~e37211 $4.97 72.5 7€ -81s9 ~-a3% -3es -5 -e.0281C
3~16-77 1547 18€a2 esl ~e37209 £a.9€ 72.5 7583 ~8427° -a38 -388 -62 -eC2582
324-77 113¢ 19€.1 155 ~«37201 €4.99 T72.€ 7291 ~-8716 -453 -a403 -77 =—eC3€67?
a4 ~6~77 jace 205.2 25,1 | —e37165¢ €4.96 T2.7 6876 -g13a -47a -a24 -SE ~eC4667
A-26-77 1041 22540 AELS -a27202 £a.9¢€ 72.€ ESE7  —94a53 -a91 -a4 -115 -~ .0547€
85 ~9-77 1347 242.2 €2.C -.37209 €4 .98 72.% €375 -9€35 =501 -az1 -12% ~sCS$SZ
S-24-77 53F 257.¢ 7€.8 ~e3719¢€ $4.95 7247 €226 -97e4’ ~508 ‘~4aSE ~12z -e.0628¢
6—17-77 ese 28140 100.8 —e3717¢C £5.02 73.1 €964 -1001€ -£1§ -a€S -142 ~eCEELC
? -6-77 . 105¢ 30C.0 115.5 -e37181 55.01 7249 5e18  -10162 -528 -a7e -182 —e0723F
7-13-77 esc 307.0 12€a8 -e.372C0 £4.95 72.¢€ 5790 ~10720 ~531 ~481 -1€c —.C73€1
r-18-77 gz2c 312.0 131.8 —e37182 $5.,01 T2.9 €655 -10215 &= =535 -aEes -155 ~407871
7-25-17 g1e 318.5 138.8 ~e37182 5501 72.9 567 —10412 -540 ~490 -1684 ~s07E1C
e -2-77 eaz 32€.9 14€.8 —e37140 €5.0€ 73.5 . 485 -10£2€ ~5a4 -a94 -1€8 -«CE00C
8-22-717 a80€ 34€.9 1€6€a8 ~e3717¢ £5.02 72.0 €35 -~10€%2 -552 -£02 -17€ —eCR3EL
9 977 BOC 36449 LEBAaLE ~a3719€ 5449% T72.7 €183 -10€27 ~562 -=12 ~-18¢ —e08857
%9 =9-77 8t2 364.9 SFECIMENIS) FLLLY UNLCADEC, ZERG APFLIEC TEST STRESS ’
9 -9-77 8tz 364.9 —-e372C0 54499 72.6 10914 ~5¢96 ~266 -21¢ 110
9 -9-77 eac 364.9 ~—e37152 55.0C 72.8 11041 -4569 -260 ~210 11€
9 ~9-77 100¢: 3€%.0 —e37184 S5.01 72.9 1105€ -4654 -259 -209 117
9 -9-=77 131¢ 3651 -e3719¢ $4.96 72.7 11315 R YL 1] -246 ~-19¢& 120
9-10-77 e1s 3ESLS ~e3721S £4.96 728 11481 ~4%5¢ -23% -18% 127
9-11-77 1117 3671 ~e37224 £4.96 7243 11543 —aae7 -23% -18¢ tat
9-12-77 1413 367.9 —e37229% €£4.95S 72.2 11588 -6422 -232 ~-182 144
9=13-177 622 365.0 —e3721€ 54,57 72.4 11638  —-4272 ~230 ~180 14€
9-26-77 1423 38242 -+37188 §5.00 - . 72.8 11896 ~ -4114 -215 1€ tel
19 -7-77 1€35 263.3 ~437210 £4.97 72.5 11871 -413§ -217 -167 159
10-20-77 52¢ 406 .0 -+37201 54.95 72.¢ 12134 -3e76 -203 -153 173
MODULUSS LCAanInT E= €e4 AT AGE 1PC DAYS (STRESS LEVEL 0 TC 2100 PSI)

NOTE: MINUS LAYS UNCER LCALC INCICATES SFECIMEN LOACING VIME PFICR TC FuLlL LCAC
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TABLE Jl

ELASYIC AMNC CREEP STRAINS (NCT CCRRECTEC FCR AUTCGENJOUS STRAINS)
UNICN ELECTRIC OPTICA 1 CLASS E-1 ES7414
(SPECIMEN: SEALED 6 BY 16 INe CONCRETE CYlLa)
CALIBRATION CCASTANTS:

METER RESISTANCE AT 040 DEGREES F, = 48.3€ CHMS STRAIN PETEFR ND. = 1CCC 11-12
TEMP, CALIERATICA CCASTANT 2 1082 FsCHM CHANGE IN RESIET, : AGE OF LCACING : 180 Davs
STRAIN CALIBRATICN COMSTANT B 8466 WICROVCLYS/VOLY/MICRCSTRAIN TEST TEPFERATURE : 110 DEG. Fao
CALIBRAYED RANGE @ 18100 TO —10100 MICROVOLTS/ZVCLY

"METER COEFF, OF THERMAL EXPANSICN = 6+7 MICRCSTRAIN/DEGREE F, WT. STR. 2 9180. PSI
CONCRETE COEFF. OF THERMAL EXPANSICA= 4.8 MICROSTRAIN/DEGREE Fo APPLIED TESY STRESS 2 2100. FSI
STRAIN INCREMENY FACTCR = & PERCENT PERe ULTe STRa AFFLIED: 229 PERCENY

NOTE: FOR MODE 4 OR S VOLYS, ANE MOCE 3 PICROVOLYS —-— THE BRIDGE VCLTAGE BAS 2.00000 VCLVS.

...0’.0.‘0..O.'.OO.“.O‘O‘Q'O‘i!".."#.1".'...lt‘.l‘..00‘..‘0".“..0"‘.‘...t.—-———-——-](FCS'I:‘lh——-——
DATE % TIME & AGE, @ ([pAYS o MCDE SRESISTe & TEMP. ¢ MCDE 3 SCHANGES~~<-—TENFERATURE CCRRECYED————=—

® % DAYS ® UNDER @ 4 CR S @ CHMS o DEGREE ¢ MICRC— ®MICRC—9 FROW SELASTIC? CREEPOSPECIFIC
® ° ® LCAC 3 vOLYS o ? Fe« % YCLTS OVCLTS 9CAY CNE © 4CREEPS ® CREEP
‘...“...".‘..‘.'..‘..“‘."..'..'...'.....OO...“..‘....t..‘... '.“‘.‘..‘.......‘".."‘.O“"O.’.‘."l."l.“'.
%9 ~9-76 1000 0. SPECIMEN CAST
9-10-76 = 1430 le2 -«3€503 £5.37 75.8 13023 0 0
9-16-76 1400 B Y -e37C4E ss.18 73.8 12614 -a0§ -27
$-21-76 1145 12.1 -.37¢88 S5.13 73.3 12357 -e66 -a3
2376 91s 14.0 -e37CE82 S5.14 73.3 12303 -220 —-as
10 ~1-76 $30 - 22.0 ~.3af18 LTIy ] 105.5 1093€¢ -2ce7 -a9
10 -7-76 1105 28.0 —e3at1a sg.at 109.5 11001  -2¢22 —-as
10-15-76 1220 3¢€.1 —-.3457a Se.a0 10€.6 10912 -2110 -s2
® 3 -8=77 1348 180e2  LOACING PEGINS )
3 =8-77 1348 180.2 =-.0007 -.3a398 s8.63 111.2 ° 9585 -3a78 ~114 °
® 3 ~8-77 1349  18C.2  SPECINEN FULLY LCADEDs APPLIED TEST STRESS 2100 ESI
3 -8-77 1349  1806.2 +C000 -eJa39s 58.63 111.2 3623 -9400 —-437 -323 ¢ 0.
3 -8-77 1353  18C.2 <0028 —+34398 £8.63 111.2 3565 -c4sE —440 -32¢ -3 ~-,00142
3 -8-77 1358 180.2 «00623 -»34298 58.63 111.2 3478 -9E4S —aas -331 -8 -,00381
3 -8-77 14a7 18C.2 «0402 —-.34383 58.6% 111.4 3205 -9¢f18 -a59 -3as -22 =,ClCAE
3 -8-77 1556  180.2 «0ER2 -+34272 2£.67 111.5 3071 -9ss2 -466 -3s2 -2s  -.01381
3 ~8~77 1642 180.3 «1201 ~.343€7 S8.6€ 111.6 3013 -10cC10 -469 | -—3ss -2z -.01524
3 ~9-77 1606 181.3 1.0S%1 ~e34362 =8.6¢ 111.7 250 -10%j1e -a97 ~3e3 ~€C —.02857
3-310-77 1626 1823 2.1 —e34277 58,66 1115 2298 -10725 -so8 -394 -71 -.03301
3~11-77 1554  183.2 2,1 -e34320 sg.6¢ 111.4 2147 -10€7¢€ -517 -402 -e¢  -a.c3f3C
3-12-77 1150  184.1 3.5 -.24273 5e.67 111.5 2¢29 -~10%s4 -523 -409 ~86  —40409%
3-13-77 1332 185.1 5.0 -e343€S s8.68 111.6 1892 =111 ~530 -al1€ ~$3 ~,0442¢
31577 1156  1E7.1 €.5 —.3439¢ S8.64 11.2 1752 -11:271 ~-539 -a2¢ -1C2  ~,04857
3-16-77 1605 188.3 8.1 —.34279 S8.66 1i1.4 1€45 ~11278 -544 -430 ~1C7 ~.0508%
3-24-77 1131 196.1 15.5 -.342368 58.67 111.6 1115 -11608 -572 ~asE ~12f —_0€42§
4 ~6-77 1500 2092 2s.0 ~e342€0 S8.68 111.7 177 ~-1224¢ -591 -a77 -154  -.07333
-26~77 1053 229.0 a8.9 —e34444 58457 110.5 227 -1279¢ -623 -s06 ~1EE  -.08857
S ~9-77 1327 . 24241 €2.0 -e34297 $8.77 112.6 -18% -13z12 ~6a1 -€27 -204 -,06714
$-24-77 1005 = 25740 76.8 —a34332 s8.72 1121 ~521 -13fas -660 -sae -223  -.10618
—~17-77 842  280.5 100.8 —e342¢1 se.68 11147 -961 -13584 L] -£71 -248  ~.1181C
7 ~6~77 1201 30041 119.§ -.3420¢ SE.TE 112.5 -12681 ~-14304 ~701 -s87 ~2€4 ~.12%71
7~13-77 948 J07.0 126.8 ~e34221 s8.72 11241 -1389 -ja412 -708 -S94 -271  —.1290%
7-25-77 S06  319.0 13g.8 —e3428 €e. 6% 111.8 -1€41 -—1acca -722 -eae -2€F =,13E7)
8 -S=-77 1156 33041 149.9 —«34307 58476 112.5 -1811 -14E34 -730 —-€1€ ~263  ~—.13952
8~22-77 832  346.9 16&.8 —.342357 se.64 111.2 ~1996 —15¢C19 ~743 -€2§  —-3CE€  —.14571
9 ~9-77 833  364.9 1E4.8 ~e342€1 cg.68 111.7 -2312 -1533% -759 -€as -222  ~L3831
& 9 -9-727 40  364.9  SFECIFMER(S) FULLY UNLCADEL, ZERC APPLIEC YEST STRESS
9 -9-77 840  354.9 -.34377 58.66 111.5 3729 . -e29a —-a30 ~316 7
9 —-9-77 850 3€S.0 ~<34377 s8.66 111.5 3899 -9124 ~a21 -307 1€
9 =9-T7 1034 3IES5.0 -.342€E sg.68 111.6 4067  -BS$56 ~a12 ~298 2s
9 ~9-77 1326 . 365.1 ~e34259 58.69 111.7 4165 -~@ess —406 -292 n
-10~77 825  3€%5.9 -.34382 58,.6% 111.4 4368 -gess -39¢ -2€2 a1
S—11-77 1127  367.1 -<34377 58.66 111.5 4467 - -g=5¢ -390 ° ~276 a?
9-12-77 e12  367.9 —<34277 58.66 111.5 4552 ~ga71 ~386 -272 L]
9-13-77 €38 365.0 —<34402 S£.63 111.1 4740 -g2e3 -376 ~-2€2 €1
' 9-26-77 1519 2382.2 -+34280 SE.66 111.4 4930 -8c93 -365 -2s51 72
10 ~7-77 1653 . 393.3 -<34423 $8.60 110.8 5037  =75E6 -381 —247 7€
10~-20-77 910 406.0 _ —e24352 S8469 111.8 5140 -7E83 ~3s53 -239 ea
MODULUS: LDADING E= 6<% AT AGE 180 DAYS (STRESS LEVEL 0 TC 2)00 PSI)
NDTE: HMINUS DAYS UNDER LCAC INDICATES SPECIMEN LCACING TINE PRICR TC FULL LCAD
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TABLE J2

ELASTIC AAC CREEP STRAINS (NOT CORRECTED FOR AUTOGENDUS STRAINS)
’ UNICN ELECTRIC OPTICN & CLASS E—1 ES7414

4 (SPECINEN: SEALED 6 8Y 16 INe CONCRETE CVL.)
CALIBRATION CONSTANTS:
METER RESISTANCE AT 0.0 DEGREES Fo = 40.65 OHNS STRAIN HETEFR NOo ! 996 11-13
TEMPe CALIERATION CONSTANT ® 1075 F/0NN CHANGE IN RESIST. AGE OF LCACING : 180 OAYS
STRAIN CALIEBRATION CCASTANT = Be84 MICRCVOLVYS/VOLT/MICRCSYRAIN VEST TEMFERATURE 1@ 110 DEGs Fo
h CALIBRATED RANGE = 11100 70 -10100 WICROVCLTS/VCLY
METER COEFF. OF THERMAL EXPAASICA = 6a7 MICRCSTRAIN/DEGREE F. WTe STR. t 91e0. PSI
CONCRETE COEFF. OF THERMAL EXPANSION= 4.6 MICROSTRAIN/DEGREE Feo APPLIED TESYT STRESS 32 .2100. PSS :

STRAIN INCREMENT FACTOR = 6 PERCENT PERs ULTe STR. APPLIED: 229 PERCENY

NOTE: FOR MODE 4 OR S VOLYS, ANC MOCE 3 BICROVCLTS —— THE BRIDGE VCLTAGE BAS 2,00000 YCLI1S.

...l..‘.'.'l‘....‘t....‘.l.‘lll.'.Ol."...".t‘....“.'..‘..‘...'...t..t‘..‘0.0..-——-—-—il(ﬁnslﬂl!n
: DATE ¢ TIME ¢ AGE, ¢ QAVSE @ MODE SRESISTe ¢ TEMP. & MODE 3 ®CHANGE 9—~—=TEMPERATURE CORRECTED~===mm

L] ® DAYS & UNDER ¢ 4 OR S o CHM®S ® DEGREE ¢ MICRC- OMICRO~® FROM = 9ELASTICS CREEPISPECIFIC
] * % LCAC ® vVOLTS L4 L Fe * VCLTS SVOLYS DAY CRE * +CREEPOC ? CREEP
“..O....‘......“.‘..“..“l.“'..."‘..’.‘..""'.O..‘.......‘....“‘O‘.“O"‘O‘.O,“...‘O...‘..‘.O..‘...“‘.".
¢ 9 —-9-76 1000 ] SFECIMEN CAST )
9-10-78 1430 1e2 ~«3€708€ S5S.62 T4.9 €003 [} 0
9-16-78 1400 Te2 —+36048 5S.44 73.0 5619 —2es -25
9=21-76 1145 121 —e306881 S$Se40 7245 gl88 —-€15 -39
9-23-7¢ ' 9IS 14.0 —e36E77 $S.40 726 ENns had 11 -43
10 —1=76 930 2240 -e34289 Se.7€ 108.9 4160 ~1843 -32
10 =7-76 1105 28.0 ~eJ4247 $8.84 109.5 4227 -1776 -27
10—-15-76 1320 3€el —e34314 S8 7S 108.5 41866 -1€17 -31
¢ 3 -8-77 1348 180.2 LCACING BEGINS -
3 ~-8~-77 1348 180.2 -«00C7 —e34180 = 58,92 1104 2906 -3087 =90 ]
® 3 -8-77 1349 180.2 SPECIMEN FULLY LOADED, APPLIED TEST STRESS 2100 FSI
3 ~8-77 1349 1802 «0000 -e34180 S58.92 110.4 -3482 —948S -431 =341 [} ['
3 ~8-77 1353 180.2 «go028e ~e341€0 S€.92 110.4 -3537 -9%40 -433 -343 -2 —eQ00GE
3 -8~77 1358 180.2 «0062 —e34180 $58.92 1104 -3&02 ~9€05 —-437 -347 -€ —~«0028¢€
3 ~-8-77 1447 180.2 « 0403 ~e34163 58498 110.7 -3802 ~9E0S -8a7 =357 -1¢ ~aC0762
3 -8-77 1556 180.2 -08e2 ~eJA 1S5S0 E8.96 110.9 -3916 -9619 ~453 =363 -22 —«01048
3 -8-77 1642 180.3 «12C1 —e34l4AS S8«97 1110 -~3673 -9S7¢ -456 1.7 -2% ~«01190
3 =9-27 1606 1813 10951 ~e34 144 58.97 itt.0 —4447 <104%0 -481 =391 -5¢ ~e02321
3~10-77 1626 162.3 2e1 ~e34l61 $8.9%5 2107 ~4652 -10€SS -492 -402 -61 -eQ290S
35177 1S54 183.2 Je3 ~e3A1€C4 S58.9% 110.7 ~-4781 -—-10784 -499 =409 -¢8 ~«0323€
. 3-12-77 1150 184,13 35 ~e3415S 58.96 110.8 ~4889 -10£92 ~50S -415 -74 ~e03524
3~13-77 $332 18541 S0 -e34152 $8.9¢€ 110.8 -5004 =-11¢07 -511 ~421 ~-20 ~«03810
3~15-77 1156 187.1 €9 ~e34186 S8.92 110.4 =-5133 -1113¢ -519 - -42¢ -ee ~e04160
I-16-77 1605 188.3 8l ~e34169 58.98 110.6 =%245 -1124a8 -524 -434 -93 —e0442¢
3-24~-77 1531 1961 . 18.6 -e34181 58495 110.7 -S718 -111721 -549 -4%g -118 —e0S61¢
4 -6~77 1500 209.2 2%.C ~e3415% 58+.96 110.8 ~-6064 -12067 ~-568 -478 ~-137 -«06524
4-26~77 10%) 22940 48.9 -s3423¢ 58,85 109.7 ~€575 -12¢78 ~597 ~€07 -1€¢ -a20790¢%
S -9-77 1327 24241 €2.0 —e34CE9 $9.0% 1117 -€980 -12683 -614 ~22s ~1e3 ~e08714
52477 1005 2570 76.8 =s3412¢ 59,00 111.2 =-7304 -13207 =633 =543 ~202 -e09€1S
&~17-77 842 280.9 100.8 —e34154 58.96 110.8 —-7747 -13750 ~-857 -567 —-22¢ -e 0762
T -6-77 1203 300.1 116.5 -«34100 $9.,03 1116 -8046 -14C49 -672 ~€82 -241 —olla7€
7~13-77 548 307.0 1268 ~e34126 $9.00 1112 -8149 -—141%2 -678 k-1 - —-247 ~esll1762
-25-77 906 319.0 138.8 —+34135 S8.98 1111 —8390 -~142393 -691 -601 -2E0 ~«12381
8 -5-77 1156 330.1 149.9 -234099 59,013 111.86 —-E€558 -14%€1 -699 -€0S —-268 -el27€2
8-22-77 832 346.9 166.8 —e34190 S8.91 1103 -8749 ~148152 -712 -€22 -2e1 -+ 13381 i
9 -9-77 813 364,.9 184.82 —e34159 58.95 . 11Qe8 -8999 -15¢€02 ~724 =634 ~291 ~e 13952
% 9 ~9-77 040 364.9 SPECIFEN(S) FLLLY UNLCADED, ZERC APPLIED TEST STRESS : .
9 =-9=-77 840 364.9 -s34169 S8.94 110.6 ~2952 —88S5S -402 -312 29
® =977 aso 365.0 ~e34169 58.94 110.6 -2752 ~81755 -391 ~-301 40
9 ~9-77 1034 36S.0 ~e341€4 S8+95 110.7 -2597 -8€00 =383 . =-293 48
9 =977 1326 36S5a1 ~e34159 S50.9S 1107 -2490 -8493 -377 -287 c4
9-10-77 e2s 365.9 ~s34187 S8.91 110.3 -2297 ~8200 =367 -27? (2]
o=-11-77 1127 3671 —e34182 58.92 110.4 -2195%5 -81%8 -362 -272 €S
—12-77 a2 367.9 -a34179 58.93 1105 -2107 -8110" -357 -267 74 s
°-13~-77 - 938 369.0 -=34159 5€.90 110.2 -1925 -7528 -348 -258 ay i
-26~77 1519 382.2 -e34182 58492 1104 -172S -7728 -337 -247 94 )
10 =-7-77 1€53 393.3 —e34224 S8.07 109.8 -1607 —7€10 -332 -242 9 o3
10-20~-77 910 4060 -«341S53 58.96 110.8 ~1505 -7%08 -324 -23% 107 ;
. HODULUS S LOADING E™ G2 AT AGE 180 DAYS (STRESS LEVEL 0 TO 2100 PSI) ;
NQTE ¢ MINUS DAYS URDER LCAC IADICATES SPECINMEN LOACING TINE PRICE TC FULL LCAD

’,
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TABLE K1

ELASTIC AND CREEP STRAINS {NOT CORRECTED FOR AUTCGENOUS STRAINS)
UNJON ELECTRIC OPTION 1 CLASS E-1 ES7414
(SPECIMEN: SEALED 6 BY 16 INe CONCRETE CYL.)
CALIBRATION CCASTANTS:

NETER RESISTANCE AT 0.0 DEGREES Fo = 48.18 CHMS STRAIN PETER ND. = SE7 73-10
TEMP< CALIERATION CONSTANT u §0.84 F/70HM CHANGE IN RESIST. AGE OF LCADING T des DAYS
STRAEIN CALIBRATION CONSTANT B Be53 MICROVOLYS/VOLT/MICROSTRAIN TESY VEMFERATURE 73 0EGe Feo
CALIBRATED RANGE e 11100 YO —10100 MICROVOLTS/VOLY

METER COEFF. OF THERMAL EXPANSICA = 6e7 MICRCSTRAIN/DEGREE Fa : WTs STRe 2 9430« PSI
CONCRETE COEFFo OF THERMAL EXPANSICA= Q46 MICROSTRAIN/DEGREE Fo APPLIED VESTY STRESS : 2100. PSI
STRAIN INCREMENT FACTOR = 6 PERCENT ) PER. ULVYe STRa APPLIEDS 2243 PERCENY

NOTE: FOR MCOE 4 OR S YOLTS; ANC MCOE 3 MICROVOLTS —- THE BRIDGE VOLTAGE WAS 2,00000 vOLTS.

900000800000 0000000000000000093809900309903000809990000043850000020909R00000000¢¥ RSP JCRESTRAIN-rmmmcrcwccacan
DATE ® TIME ¢ AGE, ©¢ DAYS ¢ MODE SRESISTe @ TVEVPe & WMCDE 3 SCHINGES--———TEVFERATURE CCRRECTED~———=—

® 3 DAYS & UNDER & 4 OR £ ¢ DHMS ¢ DEGREE ¢ MICRO- ©OMICRC-?% FROM SELASTICO CREEPISPECIFIC
L L ® LCAC ¢ VOLTS L4 ® Fo 9 VOLTS OVOLYS ODAY ONE ¢ <CREEP® 9 CREEP
0080960 09095390290000000000009009000200300080000320303000304R0EE0080IS000C6000030000COBIV00900000000000030308D000
& 9 -8-76 1000 ] SPECIVEN CAST :
9 ~9=-76 1630 13 -e37002 SS.24 769 3520 o 1]
9=-16—-76 1400 8.2 -e371€606 $%5.03 T4<3 2975 —-%45 -34
9-21-76 1145 131 -«37176 §S.02 74,1 2802 -718 -a4
9=23~16 913 15«0 . =«37184 $S.01 T4.0 2764 -7156 -47
10 =1=-76 930 230 -—e37173 55.02 Tae2 2702 -£18 -50
10 -7-76 1108 290 ~e37153 $5.05 Taet 2672 -£A48 bt |
10—-15-76 1320 371 -e37179 SS5.01 Tael 2646 ~E74 -53
10-21-76 ‘1148 43.1 -e37201 54099 73.0 2€15 ~$0S ~-5%
10-28~-176 930 S0.0 —a372023 | S4e9E T3.7 2580 =640 -57
11 —4-78 1100 570 -37227 2495 73.4 2530 -4990 -61
11-19-76 1430 T2.2 -23782S 54.57 693 2382 -1138 =78
12 =-7-76 °17 90.0 ~e27251 $4.92 T3e1 223¢ -1284 ~78
12 -7-76 1€SS 90.3 -«3723€ 54494 73.3 2234 -1Z8¢€ -78
12 -8-76 a17 90.9 ~e37261 S4.51 729 223S -128% -78
‘4 2-20-76 1445 103.2 -«37328 S4.81 71«9 2157 —-13€3 -as
1 =3-77 1145 117.1 ~e 37357 S54.79 716 2100 -1420 -89
1=-14-77 1200 1281 —-e37327 S4.83 T2.0 206¢ -1454 -90
1= 19-77 1050 133.0 -«3732€ £4.83 72«0 2064 —1456 -90
2 ~3-77 945 148.0 ~ea37259 S8.86 T2.4 2059 -14¢1 -89
2 -5=77 826 149.9 -a37313 54.04 72«2 2070 -1450 -89
2~22-77 905 167.0 -e«37288 S4.08 726 2044 ~147€ -90
3 ~-5-77 TA7 177.9 - 372%€ S54.92 73.0 2076 ~1444 -87
3 ~-8-77 1525 181 2 ~e37252 54.92 731 2083 -1437 -87
3 -8-77 1650 1813 -e 372468 $4.93 73.1 2065 —~143S -85
3 -9=-77 1555 1822 -e37236 S54.94 73.3 2080 =1440 ~86
3-10-77 1617 183.23 -e37247 S54.93 731 2069 -14%1 -87
3~11-77 1546 184,.,2 —e37242 54.93 73«2 2069 -14E}1 -87
3-12-77 1202 1851 -e37268 54.90 729 2079 —1441 =87
3I-13-77 1326 186s1 -e37270 S4.90 7240 2082 —-1438 -87
3~18-77 1230 188.1 -e372813 Sa.88 T2.6 2080 ~1440 -88
3-16-77 1547 189.2 -e37291 S4.87 725 2091 -142% -a7
3-24-77 1138 1971 -a37271 S4.90 T2.8 206S —145S -88
4 ~6-=77 1846 210.2 ~e3T7261 5491 T2.9 2043 -1477 -89
a4-26~77 104} 230.0 . —e372€8% S4.9C T2.9 2023 -1497 -90
S ~9~-77 1347 2432 -e37280 Se.88 T2.7 2014 -1%06 -91
5-24=-77 938 258.0 -«37271 S54.9C 72.8 2017 -1£03 -91
&~17-77 856 282.0 ~eJTZAE $4.9) 73s2 2153 -12€7 -83
7 -6-77 1056 30t .0 ~s37223 £84.96 73.5 2110 -1410 -8a
-13-77 8s0 308.0 -e37245 54493 732 2145 -137% -83
7-18-77 920 313.0 -e37222 4,96 73.5 20¢0 -1460 -87
7-25-77 [-31.] 3199 -e37227 24095 T3.4 2075 —1445 -86
8 -2-77 842 327.9 -«371€S $5.03 74.3 2017 -1%503 -88
8-22-77 808 347.9 ~a37228 84.95 73.4 2005 -1515 -90
9 —-8=-77 806 364 .9 ~«37154 54.99 73.9 1698 -1822 =90
% 9§ -8-77 815 J64.9 LOADING BEGINS
9 -8-T7 ais 368.9 —-e«C007 ~e37164 54496 739 1698 -1522 -85 ]
& 9 —8-77 816 364 .9 SPECIPEN FULLY LCADED, APPLIED TEST STRESS 2100 PSI
9 -8-77 816 364 .9 +0000 -s37174 $%5.02 742 -4588 -B8108 -432 -347 [} Ge
¢ ~-8-77 8sé 365.0 <0278 ~e37161 $S5.04 74.3 ~S047 -8567 -456 -371 -24 —e01142
S ~8-77 1013 365.0 «0812 ~e37161 5504 T4.3 -5152 -8€72 -462 -377 -30 -« 0142%
9 —-8-77 1410 36S.2 e 2458 ~e37156 8S.048 T4.4 -2279 -87%9 -468 -~382 -36 ~a01714
9 —-9-77 1006 3660 10764 ~e37154 £5.05 T44 ~5649 ~9169 -488 -403 ~g¢ —e02667
9-00=-77 81s 366.9 19993 ~e37194 £5.,00 73.9 -5589 ~-9109 =486 -401 ~-%54 -02571
9=-11~-77 1tz 368.1 3.1 - 37199 $4.99 73.8 -5692 -9212 -491 = -40¢& -£$ ~-«02810
o-12-77 758 368.9 4.0 —~«37204 4,98 3.7 =374S -9265 -494 -409 -€2 -2 02652
—-13-77 922 370.0 Se0 ~037596 S4.96% 73.8 -5850 -9370 -~500 -419 -&8 =e03238 .
9-14-77 a0 37049 G0 ~e37201 54099 73.8 -5790 -9210 .~497 -812 -6¢ - 03098
9-22-77 an 378.9 14.0 -237203 £4.98 73.8 -6202 -9722 -518 -43) -£6 ~a0409%
9-26~77 1433 3683.2 18.3 -a37168 55403 78402 -6237 -QES? -52S -840 -63 -«04429
10 =-7=-77 1639 394.3 29.3 ~e37172 $5.02 T4.2 -6699 -10219 -544 -459 -112 ~e05333
10-20-77 826 407.0 42.0 -e37176 $S8.02 T4.1 -6719 =10239 -549 -460 -113 -«05381
#MODULUS S LOADING Ea ot AT AGE J36S DAYS (STRESS LEVEL O TC 2100 PS1)
NOTES: HMINUS DAYS UNDER LOAC IADICATES SPECIMEN LOADING TIME PRICR YO FULL LCAD
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TABLE K2

ELASTIC ANC CREEP STRAINS INOY CORRECTED FOR AUTOGENOUS STRAINS)
UNICN ELECTRIC CPTYION 1 CLASS E—~1 ESTALS
(SPECIVEN: SEALED 6 B8BY 18 INe CONCRETE CYL.)
CALIBRATION CONSTANTSS

SETER RESISTANCE AT 0.0 DEGREES Fo = 48,10 DHNS : STRAIN METER NOo 2 S8 7311
TENP. CALIBRATION CONSTVANT = 10.2€ F/0HM CHANGE IN RESISTY. AGE OF LCACING s 6% DAYS
STRAEN CALIBRATICA CCASTANT = 879 PICROVOLYS/VOLT/NICROSTRAIN TEST YEMFERATURE 3 73 DEGe Feo
CALIBRATED RANGE = 11100 VO -10100 MICRQVOLYS/VOLY

HETER COEFF. OF THERMAL EXPANSIOM = 6eT WICRCSTRAIN/DEGREE Fo W¥s STRe 2 9430. PSI
CONCRETE COEFF. OF THERMAL EXPANSION2 4+.€¢ RICROSTRAIN/DEGREE F APPLIED TEST STFRESS : 2100. PSI
STRAIN INCREMENT FACTOR ' = 6 PERCENT . PERe UL Te STRe APPLIEDS 22.3 PERCENT

NOTES FOR MODE 4 OR 8 VYOLTS, AMND MODE 3 UICREVCLYS —— THE BRIDGE VCLTAGE WAS 2.,00000 VOLTS.

"...‘.‘............‘.O.....“...O...l.‘...‘.O......Q...‘.‘.Qt.‘.O..‘.....‘.O...‘————T——U]CﬁcsinAlh——--—
OATE ® TIME & AGE, © DAYS ® HOCE. ORESISTe 2 TEMP. % MODE 3 SCHANGES——-———TEMPERATURE CORRECTED—===~—

® ® DAYS © UNDER © Q4 CR 5 © CHMS ¢ DEGREE ¢ MICRO- ©®OMICRO-% FROM SELASTICY CREEPSSPECIFIC
® ® & LCAD ® vCLTS @ ®  Fe ® VCLYS OVOLTS SDAY ONE ¢ +CREEPS o CREEP
00905392000 0200000300000030303800030000080030280009000830000000¢030¢3QC02AR0P00BCISLCOIBVESSEESV0V0EDUNV000900030022009000
¢ 9 -8-76 1000 0 SPECIMEN CAST
9 ~9-76 1630 13 -e37112 ss.10 76.0 5429 o °
9-16~76 1400 8.2 -e37278 $4.89 73.7 s014 —a18 -27
9-21-76 1145 13.1 ~e37293 83,87 73.5 LT -s98 -38
9-23-76 915 15.0 -e37299 54.86 734 770 ~-€59 -82
10 ~1~76 930 23.0 -.37293 S4.87 73.5 667 -762 —-48
10 =7=-76  110S 29.0 -e37268 26,90 73.8 asap -ga9 -52
10-15-76 = 1320 3za ~e37294 54.87 73.8 as36 ~e93 -ss
10-21-76 1145 43.1 | =e37331  Sa.E2 73.0 asa1 -eee -56
10-28-76 930 50.0 ~e3723a1 se.81 72.8 4502 -s27 ~58
T4l ~4=76 1100 5740 -e373€5 sa.78 72.5 aacs NPT -61
131-19-76 1430 12.2 ~e37297 Se.74 7241 4407 -1022 -65
12 -7-76 17 90.0 -e37296 S4.74 7241 4306 -1123 -71
12 =7-76 1655 90.3 -o3728€ 56,75 72.2 4306 -1123 -71
12 -8-76 817 90.9 -a37401 S4.73 7240 4305 -1124 -71
12-20-76 1445  103.2 ~e3748% 54,62 70.9 4287 -1172 -7¢
1 =3-77 1145 117.% -e3TELS S4.59 70.4 4237  -1192 ~79
1-14=77 1200 128.) -e37482 54.63 70.9 4224 -120S -78
1-19~77 1050 133.0 -.37478 24,63 70.9 4233 -1196 -78
2 =3-77 945  148.0 -e37447 58467 7lea 4216 -1213 -78
2 -5-77 826 149.9 ‘me3748E £4.66 71.2 4222 -1207 ~-78
2-22-77 905 © 16740 -a37423 54,65 71.6 4206 -1223 ~78
3 -5-77 78T 1779 -e37403 S4.73 7240 4236 -1193 -75
3 -8-77 1525 1812 -e37297 Se.74 7241 4238  -1191 -75
3 —8-77 1650 18143 -e37391 Sa.7e 72.2 42e48 ~—118%5 -75
3 -9-77 1SS5  182.2 ~<37380 24,76 72.3 4234  -119% -75 ,
3-10-77 1617  183.3 -e37354 54,74 7241 a22s -1204 -76
3~11-77 1546 18442 —a37289 4,75 72.2 4225 -1z04 -76
3-12-77 1202 18S.1 -<37418 4,71 71.8 4234 -1195 -76
3-13~77 1326  186.1 ~a37417 S4.71 71.8 4237  -1192 -76
3-15-77 1230 188.1 —e37432 sa.68 715 4240 -118% =76
3-16-77 1547 18942 —e37449 S54.67 71.3 4248 -1161 -76
3-24=-77 1138 197.1 C -e37423 $4.70 T1e7 4222 -1207 -77
a4 ~6-77 1446 2102 —e3739¢ S4.74 721 4193  -1236 -78
4-26-77 1041  230.0 —e372392 Sa.74 72.1 4112 -1257 -79 .
§ =9=-7T7 1347 243.2 -237416 Sa.71 71.8 4184 -—124S -79
S5-28-77 938 258.0 —e37406 Se.73 7240 4106 -1243 ~78
~17-77 8S6 28240 —e37372 58,77 72.4 a154  -127s -79
7 -6-77. 1056  301.0 -e3738€ 5479 72.6 4123 -1230& ~-80
7~13-77 850 = 308.0 ~a37380 54,76 72.3 4147 -1282 -80
7-18-77 920 313.0 —e373%7 84,79 72.6 a06s ~-13ea -es
7~-25-77 816 31949 | =e37382 24,76 7243 4080 -1349 -8a
8 -2-77 842  327.9 -s37310 54,85 73.3 4040 -1289 -84
8~22-77 808 347.9 ~e37278 Se.76 72.3 3986  ~—l4a3 -89
% 9 —8-77 815 364.9 LOADING BEGINS ‘
9 -e-77 815 368.9  -.0007 -<37291 se.e7 73.5 3983 —-1446 -82 o
® 9 -5-77 816  368.9 _ SPECIPEN FULLY LCADED, APPLIED TEST SYRESS 2100 PSI
9 -8-77 816  364.9 «0000 -37279 54,89 73.7 -2307 ~7736 -a19 -337 ¢ 0.
9 -8-77 ese  36S.0 s0278 -e3726¢€ S4.90 7349 -2717 -81a6 -aal -3s9 <22 =-.01048
@ -8-77 1013  365.0 «0813 - =—o3726€ 54.90 73.9 ~2815 -8zae Y -3ca -27  -.0128¢
9 ~8~77 1410 36S.2 e245E T —e3725€ sa,92 74.0 -2920 -834% -as1 -3¢5 -32 -.01524
9 ~9=77 1006 366.0 1.0764 -a37259 58,91 74.0 -3256 -8€85 ~469 -387 -g0 ~.02381
—30-77 815 366.9 1.9993 —e37299 £4.86 73.4 -3163 -8%92 -465 -383 -a€  -.02190
9-11-77 1117  36E.i 3.1 -237306 Se.8% 73.3 -3261 -8€%90 —-a71 -38¢ -52 -.0247¢
9-12-77 758 36849 2.0 ~e37311 s4.85 73.3 -3308 -8737 —a7a -392 -28 —,0261%
o-13-77 922  370.0 S.0 -e37299 4486 73.4 ~3403  -8e32 -ave -396 -s9. -.02810
9-14-77 810  370.9 6.0 —e37304 s4.85 73.4 -333¢ -876% -a75 -393 -S€  -.02667
9-22-77 831 378.9 14.0 —e37306 4,85 73.3 -3737 ~91e6 —-a97 -a1% -78  -=.03714
9-26~T7 1433 383.2 1843 ~e37266 88.90 73.9 -3857 -92¢6 -s02 ~-a20 -e3 -.03952
10 =7-77 1639 . 394.3 29.3 -e3727S S4.89 73.8 -a207 -9636 -521 -439 —102 -.04857
10-20~77 926 407.0 42.0 ~e37281 £a.6€ 73.7 -a218 -96€a87 -522 -a80 -103  -.0490S
HMODULUS: LGADING o 602 AT AGE 36% DAYS (STRESS LEVEL 0 T1C 2100 PSI)
NOTE3 WINUS DAYS UNDER LOAD INDICATES SPECIMEN LOACING TIME PRICR TO FULL LOAD
¢
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TABLE L1

ELASTIC AND CREEP STRALANS (NCT CCRRECTED FOR AUTCGENDUS STRAINS)
UNION ELECTYRIC OPYION 1 CLASS E-) ES7e14 . [
{SPECIMEN: SEALED & BY 18 IN. CONCRETE CYL.) 5
CALJBRATION CONSTANTS: . e
28.06

METER RESISTANCE AT 0.0 DEGREES Fo © CHMS STRAIN PETVER NO. 32 92§ 11-08
TENP, CALIERATION CONSVANY B 10.87 F/Chit CHANGE IN RESIST,. AGE OF LCADING t . Jeés DAYS
STRAIN CALIBRATION CONSTANT 5 8480 HICROVOLTS/VOLT/MICROSTRAIN VESY TEDPERATLRE : 110 DEGs Fo
CALIBRATED RANGE a2 11100 7O -10100 MICROVOLTS/vOLY

WETER COEFFe OF THERMAL EXPARSICA L 6«7 MICRCSTRAIN/DEGREE Fo WTe STRe 2 $430. PS1
CONCRETE COEFF., OF THERMAL EXPANSICA= 4«6 MICRCSTRAIN/DEGREE Fo APPLIED TEST STRESS $ 2100. PSI
STRAIN INCREMENT FACTOR L 6 PERCENT PERe ULTe STFRe APPLIED: 2243 PERCENY

NOYE: FOR MCDE 4 OR 5 VOLTS, ANC MODE 3 HICROVOLTS —— THE BRIDGE VOLTAGE WAS 2.00000 VOLVE.

....‘...‘.OO..“O““OOOO..O'...l.""..OO'O.‘...".‘.‘.‘....“.‘.'.Q.....‘.‘.... =B ICRCSTRA A~ cwa e e————

DATE ® TIME % AGEy ¢ OAYS 9 MODE CRESISTa ¢ TEMP. © MCDE 3 SCHANGE® ~~TENFERATURE CCRRECTED==w==—
| J % DAYS ©® UNDER ¢ 4 OR S ¢ OHMS © DEGREE ¢ WICRO- ®MICRO~% FROM QELASTICO CREEPISPECIFIC
* s ¢ LCAD ¢ VYOLTS L L Fo ¢ VOLYS OVOLTS SDAY ONE 0 oCREEP® ® CREEP

.....O...“Q."O'..‘.“‘....l.'O..O..'O....“..O‘..‘.O““..“‘..‘..‘.OO......0..‘.“....O.‘.O..‘....O..O.....".‘

P£S1)

-0844

8 9 —-8-78 to00 [\ ] SPECIPEN CAST
9 =9=-76 1630 13 —eJ7147 €505 76.0 43103 [} L]
9-16-76 1400 8.2 —e37308 S4.8%5 738 3687 -416 -27
9-21-76 1145 131 ~e37321 S4.83 73.6 3393 -710 -84
9-23-76 1S 150 -e3732% Se.82 73«5 3306 =797 -50
10 -1-76 930 23.0 ~e34722 S8.20 110.2 1865 -2238 -S54
10 =7-76 4108 29.0 ~e34702 S$8.2) 1106 1387 -2718 -8t
10-1%-76 1320 3714 ~aJA 154 S8.l€ 109.8 1227 =-2€86 -92
10-21-76 1210 4301 -eJ4663 S8.28 111.1 1200 -2903 -90
10-28-76 930 50.0 —e34C48 S€e30 111.3 1132 -2571 -94
i1l ~4~76 1110 5740 —e3AESE 58429 1112 1072 -3031 -97
11-19-76 1500 72.2 -e34€01 8436 112.0 1034 —~3C€S -98
12 ~7-76 940 90.0 -eJA6LE S2a34 111.8 el -3271 -u10
12 -7-7¢ 1645 90.3 —e34€24 $8.33 111.7 e2s -3278 -110
12 -8-76 84 90.9 ~e346808 S0e3¢€ 111.9 e1s -32608 -110
12 ~-9-76 145 917 ~e38693 58.24 110.7 a32 -32711 -112
12-15-76 1220 98.1 -e34622 SEe34 1117 152 -3121 =114
12-20-76 1445 103.2 —e34€24 S8.33 111.7 724 -3379 =116
12-23~-76 84s 105.9 : ~e34292 S8e.38 11241 704 -3399 -116
1 =3-77 1148 117e1 ~e34€619 Se.34 111.8 63% —3468 -121
1-14-77 1330 12841 -aJ46S57 58+29 1112 f-1-14 -3516 -12%5
1-20-77 1LES 134.1 ~eJAET4 S58.29 1112 587 -3%4¢ -127
2 =-3-77 1000 148.,0 —e34628 58433 1116 495 -3¢é08 -129
2 ~5-77 754 189.9 =e34€43 58031 tiles €07 ~359¢ -129
2=-22-17 83¢ 166.9 —eJac2e 8.3 111e7 400 -3703 -13S
3 ~5-77 a00 177.9 ~e34627 58.3) 1116 340 - -3763 -138
3 -8-77 1556 181.2 - —e3460¢ €8.36 1119 321 -3782 ~-138
3 ~8-77 1642 1883 -e346013 S2.36 112.0 321 -3782 -138
3 =977 1606 1823 ~e34622 S2e34 111.7 323 -3780 -139
J-l@—11 1626 183.3 —e346280 €8.32 1115 323 ~-3780 -139
- 3=-11=-77 1554 184,2° —e34642 S8e31 1118 315 -3788 -140
3-12-77 1150 185.1 ~a34€38 S8.32 11145 310 -37193 -140
3=-13-77 1332 18641 ~eJ4630 $€.3) 111.6 308 -3798 -140
I=45-77 1156 188.1 ~eJAacseE S8.29 111.2 3a0 -3803 =141
I=16~77 1605 189.3 ~a34626 8,32 111.5 29S -3g0e =341
. 3=24-77 113 197.1 ~e34631 S8.32 111.6 245 -3858 -144 -
4 —-6-77 1500 210.2 ~e34622 SE.34 111e7 412 =3¢€$1 -13a4
4-26-77 1053 230.0 -e34704 5023 1105 2¢0 ~38243 -145
S ~9-77 1327 243.1 —e34567 S8.41 112.%5 13¢ -3568 —~148
| 5=24-77 1005 2%8.0 -a3A4€02 S8.36 11240 50 -4053 ~154
&~37-77 842 281.9 —e34E29 58.33 1118 -8¢ -4 149 -160
7 =6-77 120% 3011 ~sJAZEL $8.36 1523 -108 -4207 -162
T=-13-77 <48 308.0 -s34£03 €836 112.0 -12¢ -4229 -i64
7-25-77 906 320.0 —e34E1S €8.3% 111.8 —181 —-4284 -167
8 =5-T77 1156 33t.1 ~e34%577 S$8.40 112.4 -221 -4324 -168
8~22-77 al2 347.9 ~«34670 58.27 111.0 —-241 -4 244 -172
8 § -8-77 832 364.9 LCADING BEGINS
9 -8-77 832 364.9 -+0007 ~s3JAS74 S8e40 112.4 ~311 -4414 -15¢9 [} .
¢ 9 —-8-77 833 364.9 SPECIVMEN FULLY LCADEDy APPLEED TESY STRESS 2100 FSI
9 —-8-77 e33 364.9 «0000 ~eJ4567 S8.at 1125 =6Z39 -=10€42 -493 -334 ] Oe
e ~8-77 849 36S.0 «08 11 —e34574 58.40 1124 ~6709 -10812 -%502 -342 -8 -«0042%
9 ~8-77 1021 363.0 « 0750 ~aJ4E78 58.40 112.4 -7019 -11122 -519 -360 -26 —201238
9 =-8-77 1818 365.2 22396 —a34566 S8.41 1125 =-7231 =~=11334 ~-530 -371 -37 -e01762
9 ~9-717 850 366.0 10118 —e3ac0N £08.36 112.,0 -7677 -—j11780 -S55 ~396 -62 ~e02982
8 =-9-77 1034 366.0 10840 ~«34599 58437 112.0 -T7T732 =1183% -558 ~399 -88 . =40309%
9=10-77 8238 36649 1.9944 ~e3AE1E S$8434 1110 =-787¢ ~-11979 -566 -407 -73 -e0347¢
9*-11-77 1127 368.1 Ja1 ~e 34609 58.3% 111.9 -2028 -~-121M -574 ~415 -21 ~«03857
P=12-77 812 368.9 4,0 =a34€07 28436 111.9 =798 -—12(Ce0 -572 -413 -79 -e03762
1377 938 370.0 Se0 —e34638 $8.32 1115 . =T7979 -12¢82 -572 -412 -7¢ -« 03762
9=14-77 °2s 371 .0 60 ~e34S70 S8.41 112.S —-8284 -12287 -586 -Q27 -3 =eQ4429
9=-22-77 as3 3I79.0 18.0 =+34640 S8.31 1115 -8593 ~12e£985 ~605 —~446 -i2 ~e0533)
9=-26-77 1519 383.2 18.3 ~e348640 58.31 111.5 ~-ga1es ~-12617 -617 -a5@ -324 -« 05908
10 =777 1653 394.3 29,3 —e347238 $8a19 110.1 -9115 =132182 -636 -477 ~143 ~20€810
10-20~77 910 407.0 42.0 —eJ4610 S8638 1119 =-9332 -13433 -t -1%1 -2Q7190

S00ULUS2 LOADING €2 6.3 AT AGE J€3 DAYS (STRESS LEVEL 0 VO 2100

NOTE S HINUS DAYS UNDER LCAC TADICATES SPECIMEN LOACING TIME PRICR TC FULL LOAD
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TABLE L2

ELASTIC AND CREEP STRAINS (NCT CORRECYED FOR AUTOGENOUS STRAINS)
UNION ELECTRIC CPTION 1§ CLASS E-1 ES57414%
C(IPECINEN: SEALED 6 BY 16 IN. CONCRETE CYL.)
CALIBRATION CONSTANTS:

RETER RESISTANCE AT 0.0 DEGREES Fo = 48.16 CHPS STRAIN BRETER NO. ¢ SS90 11=-09
TEMP. CALIBRATION CONSTANT = $0.85 F/CHM CHANGE IN RESIST. AGE OF LCADING @  3es DAYS

- STRAIN CALIERATION CCNSTANT = 8.90 AICROVOLTS/YOLT/MICROSTRAIN TEST TERFERATURE 2 110 CEGo Feo
CALIBRATYED RANGE = 11100 TO ~10100 MICROVOLTS/VOLY
METER COEFF. OF THERMAL EXPARNSICA L] €e? HICROSTRAIN/DEGREE Fo ULTe STRe 2 6430. PSI
CONCRETE COEFF. OF THERMAL EXPANSICA= Qo6 BICRCSTRAIN/DEGREE Fo APPLIED TEST STRESS $ 2100. PSI
STRAIN INCREMENY FACTOR = 6 PERCENTY PER. ULYe STR. APPLIED: 2243 PERCENTY

WNOTE: FOR MCDE 4 OR S VOLYSy AND MODE 3 XICROVOLTS == THE BRIDGE VOLTAGE WAS 2.00000 VOLVS.

900002009288 00085000009900200000500040000000000000800000000080880000408085000290000~—
DAYE & TIME & AGEy ® DAYS 9 HMOOE ORESISYe © TEMP. ¢ MODE 3 SCHANGE®—

~BICROSTRA [N————— e
TEMPERATURE CORRECTED———-—

] ® DAYS $ UNDER ® 4 OR 5 ¢ QOHMS 9 DEGREE ¢ MICRO- OMICRC-% FROM 9SELASTICH CREEPOSPECIFIC
L L ® LOAD © VOLTS * L] Foe % vOLTS SVOLTS CDAY ONE © <+CREEP® 9 CREEP
VG080 0000000000000000080339009030008¢83060000000200800009008800080000003280630000000890000000908090000029908090
¢ 9 ~a-76 1000 ] SPECIVMEN CAST '
9 ~-9-76 1630 13 ~e37C59 55417 76.0 10206 ] ]
9-16~-76 1400 Q.2 -e3721€ $4e97 73.8 10004 -202 -32
9=-21-76 1145 131 L-e3T233 $4.98 73.6 9896 -¢10 -38
9-23-76 91S 15.0 -e37227 S6.94 736 862 ~-e44 -40
10 ~-1-76 930 23.0 —e3AEA2 $8.31 1101 2469 -2037 -42
10 =7-76 1103 29.0 ~eJAE38 S8e432 110.2 a8296 -2210 =St
10-15-76 1320 371 ~eJ4CLY9 S8.25 1095 8047 -2459 -67
10—-21-76 1210 43,1 -aJAZEE $8.38 110.9 7798 -2708 -78
10-28-76 230 S0.0 -a 34253 50443 1114 1574 -2832 ~89
11 —4=786 1110 570 -eJAET72 S840 1111 %11 ~269S -94
11-19-76 1500 722 —e34534 S8.4S5 1117 7498 -3c08 -93
12 =-7-76 940 90.0 ~aJ4ESL 50443 111.4 7278 =-3z28 =108
12 =7=76 1645 903 -e3ASS? 5842 111.4 7269 -3237 =107
12 —-8~-76 840 90.9 ~e34240 CBatS 111.6 7257 =3246 =-107
12 =9-76 145 917 ~a34626 $8.33 1104 1278 ~3228 -108
12-15-76 1220 9¢.1 ~eJASSY S8e.02 I11a8 T167 -333% -112
12-20-76 1445 103.2 ~e3AEST S56.42 1114 7123 -3383 -115
12-23-76 845 10S.9 -e34525 $8aA7? 111.8 7091 -341¢ -116 B
L ~-3-77 1145 1171 =~eJ4582 S0.43 1114 7009 ~3497 ~-121
1-14=~77 1330 12841 ~e34%E0 %58.38 110.9 €946 ~3€60 -126
1-20~-77 1155 134.1 —eJ4ZEE 28.38 110.9 €507 —-3€9% -128
2 =-3-717 1000 18840 : —e34%63 58442 1113 6824 -3€82 -132
2 =5=77 754 149.9 —eo3ASE0 $8.39 111.0 €829 -3€77 -132
. 2=~22-77 a3e 166.9 ~eJ42SS S0e423 [ SR PY ] 6692 ~3E14 -139
3 =5-77 ao0o 1779 —eJASST 58.42 1118 €622 -3e84 -143
3 -6-77 1556 181.2 ~e34538 S8e4S 1116 .11 1] -3600 -143
3 =-8=-77 1642 191.3 -2 34536 58245 117 €599 -3%07 144
3 =-9=77 1606 182.3 —aJALSH $8.482 111.4 6600 -3906 -144
3~10-77 1626 183.3 —eJ4ST1 Se.a0 1112 €386 -=3%10 ~148
3>11-77 1554 184.2 ~-e34572 58.40 1111 [L1.1.} -3518 -143
3-12-77 1150 18%.1 —e34270 SBea1 t11.2 €586 -=3s20 -145
3=13-77 1332 186.1 ~e34%60 5842 1113 6575 -3631 -146
3~15-77 1156 188.1 -e34%06 584,38 110.9 €573 -3933 -147 ‘1
3=-16-77 1€05 189.3 —eJ4LES S8.41 E3le2 6563 -3$43 -147 :
I=24-77 1132 197.1 -234550 S8e.42 1113 6510 -39%6 -149 R
4 =6-77 1500 21062 —-e3A%47 SRaaa 1115 6652 ~3e54 -1481
4-26~77 1053 230.0 —e34629 58433 110.3 G488 -4018 =153
S -9-77 1327 24341 —e34492 58,51 1123 6356 -4150 -156
$-24-77 1005 25040 —e34827 58446 1t1.8 6280 -4226 =161
~17-77 ea2 281.9 ~e34ESE 5842 1114 €189 -4N7 -167
? -6-77 1201 301.1 -034509 58.49 1241 6129 -4377 -169
7=-13-77 948 308.0 -eJ4L26 SBeA6 il1.8 6100 —-4406 -171
L. T=-25-77 Q06 320.0 ~e34542 38.44¢ 111.6 6053 ~&44S53 -175
; 8 -5-77 1156 3311 -e34202 5850 112.2 6006 -4%500 -176
8-22-77 e8l32 347.9 -«3458S S8.37 110.8 s987 -4%19 -180
% 9 -8-77 832 364.9 LOADING BEGINS ’
* 9 =-8~-77 832 364.9 -«0007 =e3449€ $8.50 112.2 £902 ~8€04 -167 ]
o9 ~8-77 833 364.9 SPECIVEN FULLY LCADED, APPLIED TESY STRESS 2100 PSI
9 -8-77 833 364.9 «0000 ~e34487 $8.52 112.4 -506 -~-11012 -506 -339 ] Oo
9 =8~-77 ea9 J365.0 «0111 =e3448S $8.51 1123 -684 -11190 -516 =349 -10 -« €078
9 ~6~77 1021 36S5.0 «0750 ~e34492 S8.51 . 1123 =994 -—11%00 -532 -JES -26 -e01238
9 ~8-77 1418 365.2 «239¢ ~e34486 58052 112.4 =121 ~-11717 =544 -377 -38 ~eCl81C
9 ~9-77 aso 366.0 1e0158 ~e34524 S8.47 111.8 =-1577 -12083 -564 -397 -2 -e027€2
9 =0=-77 1034 366.0 1+0840 —e3AS19 S8.47 1119 -i617 =12123 -566 -39¢ -60 ~e020837
9—-10-77 82s 366.9 19944 -e342%34 58,458 1117 ~1742 —12248 -573 =40¢ -87 -~o0319C
9-11-77 1127 368.1 3.t -e34827 20.86 111.8 -1892 =~12398 -581 -314 -7 ~e03571
9—12-77 ai2 368.9 Qa0 -e34527 S8.46 111.0 -1852 ~123%8 -579 -412 -73 -a0347¢
. 9—=13-77 938 370.0 Se0 —a34854 $8.42 113148 -1830 =123%56 -580 -413 -74 ~e03524
9-14-77 925 371.0 6.0 ~e3448) $8e.52 11204 -216S =12671 -594 -~427 -88 -+04190
9—22~-77 853 379.0 14.0 -eolastseg S8.42 1it.2 -2408 -12$91 -613 -446¢ -107? -205062
9-26-77 1519 383.2 123 —~eJAES5] 58+43 111.8 -2710 -13216 -625 -45¢ -119 ~e05667
10 =7-77 1653 394,3 2923 ~e34608R $8+36 110.6 =302y 13227 -0643 -476¢ -337 -e0€ES24
10~20-717 %10 407.0 42.0 -a3AS18 S8e447 1139 ~3258 ~=13764 -853 -4ge¢ -147  =,07000
MODULUSS LOAODING €= 6.2 AT AGE 3€% DAYS USTRESS LEVEL 0 TO 2100 PSI1)
NOTE 3 #IAUS DAYS UNDER LUAC IADICATES SPECINEN LOACING TIME PRIOR YO FULL LOAD
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TABLE M1

ELASTIC AND CREEP STRAINS (NOT CORRECTED FOR AUTOGENDUS STRAINS)
. . UNEON ELECTRIC CPTICM | CLASS E-1 ES7414
{SPECINENT SEALED 6 BY 16 INeo CONCRETE CVYLa)
CALIBRATION CCNSTANTS:

HMETER RESISTANCE AT 0.0 DEGREES Fo = 08,18 CHHS STRAIN HETER NOe. :  SE€7 73=10
TEHPe CALIERATION CCASTANT @ §0.84 F/CHN CHANGE IN RESIST. AGE OF LCADING 3 DAYS
STRAIN CALIBRATION CONSTANT 8. 8¢93 PICROVOLYS/VOLY/ZNICRCSTRAIN VEST TEMFERATURE ¢ 73 DEGe Fo
CALIBRATED RANGE 2 12100 YO —10100 MICROVOLTS/VOLTY -

HETER COEFF, OF THERMAL EXPANSION = €a? NICROSTRAIN/DEGREE Fo LULTs STR. H 0o PSI
CONCRETE COEFFe OF THERMAL EXPANSICAa Q.8 HICRCSTRAIN/DEGREE Fo APPLIED TESY STERESS - 0« PSI
STRASN INCREMENTY FACTCR = 0 PERCENT PERe ULTo STRo APPLIED: I PERCENY

WOTE: FOR MODE & DR S VOLTS, ANC WODE 3 MICROVOLYS =~ THE BRIDGE VOLTAGE WAS 20200000 VOLTSe

90909200000900300000003099090000009090080399003000000000990058000000099090908000860— MICRCSTRAIN— == =i

DATE @ TIME ® AGE, ¢ DAYS @ MODE PRESISTo © TEMPe ¢ MODE 3 OCHANGES—————TEMPERATURE CORRECTED-———e=
| ® DAYS & UNDER & 4 QR S . @ QOHHS ® DEGREE ¢ MICRC~ OMICRC-¢ FROM 9ELASTICS® CREEPISPECIFIC
] ° 2 LCAD @ VYOLYS L] L Fe $ VOLTS OVOLYS SDAY ONE % 4CREEP® " $ CREEP
$08023080090005000808030000000000900000080492000000000000000050009000009200%8000008030000000038000000000000000000000009
® 9 —-8-78 1000 o SPECINEN CAST
9 -9-76 1€30 1.3 -e37C02 £5.24 76.5 3s20 [} ]
9-16~76 1400 Be2 —e370166 ' 935,03 T4.3 297S -34S -34
9-21-76 114S 131} -e37176 SS5.02 P41 2802 -718 -84
9-23-76 915 1%.0 -e37104 $S«01 7440 27€4 -756 -47
10 -1=-76 930 23.0 —e3717) $S.02 T74.2 2702 -218 -50
10 ~7=76 1105 29.0 -e371%23 €505 7444 2¢72 -ga8 -S1
10-15%-76 1320 37.1 -e37179 5S5.01 T4al 2646 -274 ~S3
10-21-76 1145 43.1 ’ ~e37201 54499 738 2615 —-90S -5
10~28-76 930 500 -«37203 24,98 T73.7 2580 -S40 -7
11 ~4-76 1100 70 -e37227 S4.95 738 2%30 -$90 -61
11-19-7& 1430 T2a2 ; —eJI7528 €4,.57 69.3 2382 -1138 -78
12 ~7-76 %17 90.0 -e37251 S4,.92 73a1 22236 -1284 -78
12 =7-76 1€SS 90.3 —e3722¢ S6.94 733 2234 -128¢ -78
12 =-8-~-76 817 90.9 —e37261 54091 T2.9 | 2238 ~1285 -78
12-20-76 1445 1032 ~e37232 S4.81 719 2157 ~-1363 -85
1 =-3-77 1145 1171 -e37387 5479 716 2100 -1420 -89
1-14-77 1200 128.1 -«37327 $4.83 72.0 2066 —-1454 -90
1=-19-77 1050 133.0 -e37326 $4,.83 72.0 2064 —-14S5¢ -90
2 ~3-77 94S 14840 -e37299 S4.88 .. T2.0 2059 -1461 -89
2 =S5=717 azeé 149.9 —e37313 Sa.84 722 2070 -1450 -89
2-22-717 $0% 167.0. -o37288 S4.88 72.6 20446 —-1476 -90
3 ~5~77 | 747 1779 -a372%6¢ £4,92 73.0 207¢ =14484 -87
3 -8-77 152S 181 .2 -a372%2 $8.92 73.1 2083 -1437 -ar
3 -877 1€50 181.3 —e3724¢ S4.93 731 2088 -1433 -86
3 ~-9-77 155S 182.2 -e3722¢ 58948 733 2080 —~1440 -86
10-77 1617 183,.3 ~a37247 54.93 73.1 2069 =145} -87
3=-11-77 1546 184,2 ~eJ37242 €4.93 73.2 2069 ~142} -87
3-12-77 1202 18Se1 -e37268 54490 72.9 2079 -14841 -a7r
3-13-717 1326 186.1 -«37270 S4.90 72.8 2082 ~1438 -87
3-15-77 1230 1881 ~e372€3 S4.88 T2.6 2080 -14840 -~88 ks
3-16-77 1547 189.2 -a37291 S4.07 728 2091 -1429 -87 :

3-24-77 1138 1971 ~e37271 €4.90 T72.8 2063 ~-1455 -88
4 ~6-77 1446 210.2 —e37261 S4.91 72.9 2043 -1477 -89
4-26~-77 1041 230.0 ~e3726% S4.90 T2.9 2023 -1497 ~90
S -9-77 1347 2432 —e37220 Sa.08 72.7 2014 -1506 -9
S=-17-77 823 2%50.9 -e37289 S8.87 726 2016 -1204 -92
S—24-717 <38 25840 . —e372712 54450 72.8 2017 -1%03 -9t
T ~6-~77 1056 301.0 ~u37223 54 .96 T35 2110 —-1410 -84
7-13-77 850 308.0 ~e3724% 54493 73.2 2145 -137% -83
7-48~-77 920 313.0 ~-e37222 54096 P35 2060 -1460 -87
2577 816 319.9 -e37227 54.95 734 2075 ~1445 - -86
e ~2-77 842 327.9 ~oJ716S $5.03 74.3 2017 -1€03 -88
9 -8-77 815 364.9 -«37194 54.99 739 1598 -1822 -0

12 =8=77 a1s 455.9 -e37182 54499 739 1998 ~1522 -90
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TABLE M2

—iww s imeEL s nA e aw — - e e PR L Cee N

ELASTIC AND CREEP STRAINS (NOT CORRECTED FOR AUTOGENOUS STRAINS)
UNION ELECTRIC OPTION 1 CLASS E-1 ES7414
(SPECIMEN: SEALED 6 BY 16 INe CONCRETE CVL.)
CALIBRATION CCASTANTSS :

RETER RESISTANCE AT 040 DEGREES Fo = 88,10 OHHMS STRAIN METER NO. 3 988 731t
TENP. CALIERATION CONSTANTY = J0.28 F/0NM CMANGE IN RESIST. AGE OF LCADING. 3 DAYS
STRAIN CALIBRATIOMN CCNSTANT ® Ge79 WICRAVOLTS/VOLT/MICROSTRAIN TESY VEMFERATURE 2 73 DEG. Fo
CALIBRATED RANGE ® 11100 TO —10100 MICROVOLTS/VOLT

RETER COEFF. OF THERMAL EXPAASICHM L] @e? MICRCSTRAIN/DEGREE Fo WTs STRe ] 0. PSI
CONCRETE COEFF, OF THERHMAL EXPARSICAs 406 MICRCSTRAIN/DEGREE Fo APPLIED TEST STRESS @ Qe PSI1

SYRAIN INCREMENT FACTOR = 0 PERCENT PERe ULT: STRe APPLIED: I PERCENY
NOTE: FOR NODE @ CR S VOLTSy ANC MODE 3 MICROVOLTS ~— THME B8RIODGE VOLTAGE WAS 2.00000 VOLTSe i

’.‘..0....0..O..“....O.....".!O‘.O...‘O.‘O.‘.‘.....0.0.‘..‘C.‘...‘...’.l...‘Ot‘.——-————llCﬁCS‘“‘IN—————-——-————
DATE ® TIME ® AGE, % DAYS @® MODE SRESISTe & TEMP. ® MCDE 3 SCHANGES——-——TEVPEFRATURE CCRRECTED-————=

- L] S DAYS ¢ UNDER ¢ & OR & @& OHMS ¢ DEGREE & MICRO~ SMICRO-¢ FROM SELASTIC® CREEPOSPECIFIC
L ¢ ® LOAD & VOLTS L3 ] Fo ® VOLYS SVOLYS ®DAY ONE ¢ JCREEPS ® CREEP
G0P050 0004939800800 008 204001000 0000000883000 000008600000800R2R0RE00PCESREItIR0ES0800000000800930000009080000000
¢ 9 -6-76 1000 ] SPECIVEN CASY
9 =9-76 1630 le3 -«37112 SSe10 76.0 8429 ] o
9-16-76 1400 8e2 -e37278 54,089 73.7 s$014 -415 -27
*-21~76 1145 131 -e37292 S4.87 73.95 483 -298 -38
9=23-76 91S 15.0 -e37289 54,86 734 Q770 —-€59 -42
10 -1-26 230 23.0 -«37292 S4.87 T 73S 4667 -762 -48
10 ~7=76 1105 29.0 ~e372¢8 S4.90 73.8 aceo -249 -52
10~-15-76 1320 37.1 ~eJT284 S6.87 73.8 4536 -e93 -55
10-21-76 1145 43.1 ~e37321 84,082 73.0 4%At —-gee =56 ;
10~-28-76 930 $0.0 ~e37341 S4.81 72.8 4502 -$27 -58
11 ~4-76 1100 $7.0 ~e3736S S4.72 729 4465 -964 -61 8
t1=19-76 1430 T2.2 - =-e37297 S58.74 721 4407 -1022 -6S
12 =7-76 $17 90.0 -e37356 S4.74 T2e1 4306 -1123 -71
" 12 =-7-76 1€55 90.3 -e37208 S8e7S T2.2 4306 -1123 -71
12 ~8-76 a1z 90.9 =+37401 $8.73 72.0 4305 -1124 -71
12-20-76 1445 103.2 -e 37485 S4e62 709 4257 -1172 -76
1 =377 11es 117.1 -e37%1% S4.99 704 237 —-1192 -79
. 1=14=-77 t200 128.1 ,e3T482 $4.63 709 4224 -320% -78
1=19-77 1050 133.0 -a37478 S8.63 709 4233 -1196 -78
2 =-3~77 94s 148.0 - 37447 24467 784 4216 -1213 -78
2 =-5-77 826 149.9 ~s37458 540686 Tle2 4222 -1207 -78
2=22-77 205 1670 - ~e37433 56.69 7146 4206 -1223 -78
3 -5-77 747 177.9 —e37403 Se.73 T2.0 4236 -1193 . =75
3 -8-77 1525 181.2 -e37297 S4.74 721 4230 -1191 -7
3 -8-77 1650 1813 -e37361 S4.74 T2e2 4244 -118% -75
3 -9-77 1555 182.2 -e37380 Se.76 T23 4234 -1195 -75
3-10-77 1617 183.3 - =e37384 S .74 7201 4225 ~1204 -76
3—-34=-77 1546 104.2 -+37289 S4.75 722 4225 —1204 -76
3~12-77 1202 18Se.1 —e37418 S4.71 Tie8 4234 -1195 -76
3~13-77 1326 1861 —e37417 Sa.71 Tia8 2237 -1192 -76
3-15-77 1230 188.1 -e37430 Se.68 718 4240 -1189 -76
»16~77 1547 189.2 -e37449 S54.67 713 4248 -1181 -76
3=24-77 1138 19714 ~a37423 88070 717 4222 -1207 -77
4 -6-277 1446 210.2 - -e37396 S4.74 T2e1 4193 -1236 -78
4=~26~77 1081 230.0 -e37382 S4e74 L T2e1 4172 -1257 -79
S =-9-77 1347 283.2 -«37416 S4.71 T1.8 4104 ~1245 -79
S=17-77 823 250.9 ~e37419 S4,718 Tie8 4191 =-1238 -78
$-24-77 s38 25800 -e37406 S8.72 T2.0 4186 =1243 ~78
T ~6-77 1056 301.0 -e37356 S4.79 726 4123 -1306 -80
T=33-77 aso 308.0 -o37300 S4.78 7203 4147 -1282 -80
T-10~-77 s20 313.0 -a372%7 S4.79 726 4065 -1 3€4 -84
7-25-77 ale 319.9 -2373822 8476 723 4080 -1249 -84
: a8 «-2=-77 842 327.9 ) ~«37220 S4.85 73.3 4040 -12389 -84
9 ~8-7T7 a1s 364.9 -e 37291 Sa.07 735 3983 -1446 -86

12 -6-77 ais 49S5.9 -237291 54487 73.5 3983 —1446 -86"
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TABLE N1

ELASTIC AND CREEP STRAINS (NQT CORRECTYED FOR AUTOGENOUS STRAINS)
UNICKN ELECTRIC CPTICN 1 CLASS E-1 EST418
(SPECIPEN: SEALED 6 BY 18 INe CONCRETE CvL.)
CALIBRATION CONSTANTS:

MEVER RESISTANCE AT 0.0 DEGREES Fo © 4€.06 ONAS STRAIN PETER RQ. * 989 11-08
VENP, CALIERATICN CONSTANT 2 1087 F/70HR CHANGE IN RESIST. AGE OF LOADING H DAVS
SYRAIN CALIBRATEON CONSTANT 2 B8.80 MICRCVOLTS/VOLT/ZMICROSTRAIN TESY TEMFERATURE : 110 0%6Go Fo
CALIBRATED RANGE = 15100 TC ~-10100 MICROVOLTIS/vOLY

RETER COEFF. OF THERMAL EXPARSICA = €s7 PICRCSTRAIN/DEGREE F. LLTe STR. H 0e P31
CONCRETE COEFF. OF THERMAL EXPANSION®= 4.6 HICROSTRAIN/DEGREE Fo APPLIED VESY STRESS H 0o PSI
STRAIN INCREMENT FACTOR = 6 PERCENT PERs ULTe STR. APPLIED: I PERCERY

NOTEZ FOR MCDE 4 DR S VOLTS, AND MODE J.OICﬁCVCLIS == THE BRIDGE VYCLTAGE WAS 2.00000 VOLTVS.

00900000003 00500900030000000300000000000300000000000000000380800000089303000098000wmmuiuc [CRCSTRA IN-——ccm—aecawe—-
DATE ® YIME & AGE, ¢ DAYS ¢ MODE CRESIST. & TVEMP, ® MODE 3 SCHANGES-—————TEMPERATURE CORRECVED———w—

L @ DAYS @ UNDER 9 4 CR S @& CHaS ® OEGREE ¢ MICRO- OMICRC~-* FROM OSELASTIC® CREEPPSPECIFIC
] ® & LCAD ¢ VOLTS s L] Fe ¢ VCLTS SVOLTS SDAY ONE 9 4CREEPS ® CREEP
99003036050 30300000003340000040920000080400080808000080000080000000380C020%00300000000%000000008000000000300030008
9 9 -8-76 1000 . [ ] SPECIHEN. CAST :
9 -9-76 1630 ' 1.3 -e37147 2S+405 76.0 4103 [} 0
9-~16~-76 1400 Be2 . -e37308 Se.85 73.8 3687 -416 -27
9=-21~76 1545 1361 . -e37321 S4.83 736 3393 -710 -84
9-23-76 o1S 15.0 —«37329 54,82 73.5 J30¢€ -797 -50
10 —=1=76 930 23.0 ~eJAT28 $8.20 110.2 1865 -2238 -S54
10 ~7-78 1105 2940 -e34702 $08.23 110.6 1387 -2716 -at
10=-15-76 1320 37.1 -234754 ce.18 108.8 - 1217 -2886 -92
10-21-76 1210 43.t ~eJ8€62 53.2¢ 111e1 1200 -2503 -90
10—-28~-76 930 500 . -s34cA8 S8.30 111.3 1132 -2%71 -94
11 -4=76 1110 57.0 —-eJAESE 58429 111e2 1072 =303 -97
11-19-76 1500 T2e2 ~e34C01L €8.36 112.0 1034 =J3CES -98
12 -7~%6 940 90.0 ~aJAERS Se.3a 111.8 a32 -32z71 -110
82 =7-76 1645 903 -234624 $8.33 113e7 82s =3278 -110
12 -8-7¢ a40 90.9 =a3acdos £8.36 1119 ers —-32¢e8 =150
12 -9-7¢ (L 1] 91.7 ~e34E8] S8.24 110.7 832 -3271 -112
12-15-7¢ 1220 98.1 ~e34€22 Se.34 111a7 152 -3351 -114
12-20-7¢ 1448 103.2 -e3AE24 £8.33 1187 T2 -3379 =116
12-23-76 " 84s 105.9 -e34592 S8.382 1121 704 -3399 ~-116
1 -377 11485 1178 —a34E19 S8.34 111.8 €35 =34ce -121
1=14=77 1330 128.1 -e34ES? 58.29 1112 saz =316 -12S
1-20-77 11€S 13401 et LI LTS 58029 111.2 $s7 -3%46 -127
2 =3=-77 1000 148.0 -e3abZE £8.33 116 493 -3€08 -129
2 ~85-77 754 189.9 =+34C43 $8.31 1118 S0 -~3%29¢ -129
2-22-77 a3s 166.9 ~e34€28 $8+33 117 400 —=3703 -13%
3 ~5-77 aoco 1779 -e34€27 580313 1116 340 ~3763 -138
3 ~8-77 1556 181.2 —e34CE06 $8.36 1119 I -3782 -138
3 ~8-77 1642 181.3 -«34€03 £e.38 11240 a2 -3782 -138
3 -9-77 1606 182.3 ~e34622 S8e34 111e7 322 -3780 -139
3~10-77 1626 18303 -a34€638 S@e32 1115 323 -3780 -13%
3-11=77 1554 184.2 ~e38842 58,31 18 -3788 =140 .
3=12-77 1150 180541 -e34638 $8.32 1115 310 -379) -140
I=13-77 1332 18€.1 ~e34€20 2832 1116 305 -3798 -140
3=15=77 1156 18841 ~e3465E 58429 1112 300 -3e03 -141
3-16~77 1605 189.3 ~aJ4€ 36 58.32 121.5 298 -3¢e08 -1at
3~24~-77 1 19741 -e34€31 S8.32 111.6 245 -3es5a =144
4 ~6~77 1500 210.2 -e34€22 S8.34 1117 a2 ~3£61 -134
a-26~77 1053 230.0 ~a34704 S8.22 1105 260 ~3¢€43 =145
S =9=-77 1327 243.1 -e34267 50.41 11285 138 -3568 =148
S=17=-77 all 290.9 -e368€28 5832 111a7 100 ~4003 -152
$-24-77 1005 238.0 ~eJaC02 28.38 50 -4053 ~-154
&~17-77 842 281.9 ~e34629 58,33 -46 -4 149 -160
7 -6=77 2201 301 «1 bl =L 11} 5039 1123 -304 ~-4207 -162
T=13-77 948 308.0 ~e34€013 8836 112.0 -126 -422¢9 ~164
7=-25-77 906 3200 -e348183 €8.3% itte0 -181 —-8284 -167
a =577 1136 33tL.1 -e34277 58.40 1124 -221% ~4224 ~168
8=22-77 a32 347.9 -234670 S8.27 11t.0 -241 -4 248 -172
9 ~8-77 a32 364.9 ~e34274 50.40 1124 -311 ~4414 -173
12 ~8~-77 032 453.9 i -a234%7a S8.40 112.4 =311 ~8414 -173
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TABLE N2

CLASTEC ANE CREEP STRAINS (NOT CORRECTED FOR AUTOGENOUS STRAINS)
’ UNION ELECTARIC OPTION 1| CLASS E—-1 ES7414
‘GSPECIHENS SEALED & QY 16 INe CONCRETE CVio)
CALIBRATION CONSTANTSS g
9%0 11-09 :

METER RESISTANCE AT 0.0 DEGREES o © Q8.16 OHRS STRAIN METER AOes ¢

TEMPe CALIERATION CONSTANT s 1085 F/O0MM CHANGE IN RESIST. AGE OF LCACING 2 DAYS

STRAIN CALIBRATICN CCASTANTY 8 990 NICROVOLTS/VOLT/HICROSTRAIN YEST VEMFESRATURE 2 110 DEG. Fo

CAL{BRATED RANGE e 11300 YC ~10100 MICROVOLTYS/VCOLY

METER COEFF. OF THERMAL EXPARSICA L] @e? PICRCSTRAIN/OEGREE Fo WTls STR. H 0. PSI

CONCRETE COEFF. OF THERMAL EXPARSION= Q.8 NICROSTRAIN/DEGREE Fo APPLIED TEST SYRESS H 0. PS1

STRAIN INCREMENT FACTOR L 0 PERCENY . FERo ULTe STFe APPLIED: 1 PERCENY :
A

MOTET FOR MODE 4 OR S VOLTS, ARD WCOE 3 PICROVOLTS —-- THE BRIDGE VCLTAGE WAS 2.00000 VOLTS.

PICRCSTRA [N= = em——— - e ee——-

o080 00 ° ©9800000000000000000000003500000008090990000000000000000000883900¢
DATE © TIME O AGE, ® DAVS © MODE ORESISTe © TEMP. O MODE 3 OCHANGES——-——TENPERATURE CCRRECTED~————=-
° © DAYS © URDER ® Q4 CR S O OHMS 9 DEGREE & MICRO~ OMICRO-% FROM 9SELASTICS CREEPISPECIFIC
L] ] ® LCAD ¢ YOLIS ° L] e . O VCLTIS OVOLTYS ODAY ONE 9 4CREEPS ® CREEP
SS0003008980000000000099000000000900009090008090000390008008000500030350800880003%0S406083005808200308930008086808
¢ g =8-76 1000 [} SPECIREN CASY
9 -9-78 1630 13 T —e37CE29 SSa17 76.0 10506 [ o
9-16~76 ta00 8.2 ' -e3721€ 54,97 73.8 10004 -202 -32
9-21-76 1145 1368 ~-e37233 5495 73.6 se96 -610 -38
9-23-76 915 15.0 -e37237 S4.94 736 9862 -£ea -40
10 ~i-176 930 2340 ~eJ0EA2 $8.31 110.1 6469 -2037 -82
10 =7~-76 1105 2940 -a34€238 S0e32 110.2 8296 -2210 -51
10~-15-76 1320 371 -e34c29 €8.25 1095 8047 -2459 -67"
10~23-786 1210 431 -eJ4%26 88.38 110.9 7798 -2708 ~78
10—-28-76 930 50.0 -03485) 88,43 111.8 7874 -2%32 -89
11 -4-76 1110 37.0 ~e34272 S8e.40 11kl 7518 -269% -94
11—-19-76 1500 7262 ~e34%24 S8.45 1117 7498 ~-3008 ~-93
12 -7=76 940 9040 . =a34851 88.423 11108 7278 -—-3228 -106
12 =7-76 1645 90.3 34257 58:02 1118 7269 -3237 -107
12 -8~76 as0 90.9 -e34540 €8.45 11te6 7257 =349 -107
12 ~9-76 188 917 ~e34¢€26 58,33 110.8 7278 -=3228 -108
12-1%-76 1220 S8.1 ~a34557 $8.42 11518 7167 =3339 -112
12-20-76 1445 1032 —e34557 S8.42 1114 7123 ~3383 ~118
12~-23-76 BaS 1059 -a34228 Qe ? 1118 7098 -34185 ~-316
¥ =3=77 1145 1171 -~e34S83 88.43 1118 7009 <3497 -123%
1-14~-77 1330 12841 -e 34229 €8.38 110.9 €946 ~3%€0 -126
1=20-77 1158 13401 —s3a%06 S8.38 1109 6907 -3%99 -128
2 ~377 1000 16840 —-e34263 S8.42 1113 ee2s ~3Jece2 -132
2 -5-77 754 189.9 ~s348220 $8.39 1130 6829 ~3677 -132
2-22-77 e3¢ 1669 —e34538 58.43 11148 6692 -3e1a -239
3 ~5-77 800 1779 —-e34227 88e82 1.0 6622 -3£84 -142
3 ~-8-77 1556 1812 —e34%238 LIy} 1116 6606 -3%00 -143
3 -8-77 1642 10143 -e34236 5845 1117 6599  -3%07 ~148
3 -9-77 1606 18243 ~e 34254 30.43 1114 8600 -3506 ~149
3~10~77 1626 183.3 —e34271 38.40 1112 6596 -3S510 ~145
3-11-77 1284 104.2 -e34272 S840 635e8 -3s1e -14% .
3~12~77 1150 185.1 -e34270 S0.81 1112 6586 -3520 ~145 -
3~-13-77 1332 18641 ~e34260 58.42 1113 6575 -3931 -146
3-15-77 1156 188.1 —e34%086 eg.38 1109 6573 =333 -147
3~-16-77 1605 189.3 —-e34%69 S8.81 11842 6563 <3543 -1a47
3~24-77 113 19741 —-e34558 S8.42 1113 610 -399¢ ~149
4 -6~77 1500 218.2 -eo34247 58,44 1118 €682 -3ES4 -141
4=26~77 1053  230.0 -e34629 $8.33 110.3 6483 ~4018 -153
S -9-77 1327 243.1 ~e34492 S8.51 11263 6356 —4150 -1%6 -
S=-17-77 an 25049 ~e34550 S8.43 111e5 €330 -417¢ -159
B~24-77 1005 25040 -e34%27 €0.46 t11.8 6280 : -4226 -161
o=17-77 842 261 .9 - JNE26 808.42 1118 €189 -a217 -167
T ~6=~77 1201 a0k ~e34209 58.49 1921 6129 —-a377 -169
7~13-77 [ 7Y ] 306,0 ~e 34228 5846 f111.8 6100 ~8406 -171 E
7-25-77 906 32040 -e34842 58,44 1118 €053 -44s3 -17S
8 =577 1156~ 331.1 -e36202 5850 2822 6006 -4%00 -176 i
8~22-77 832 347.9 ~e34598 8837 110.8 5987 -4%19 -180 .
9 ~8-77 832 364.9 -e34496 58.30 11242 8902 —-4¢€04 -182 -
12 -8~-77 832 458.9 -s34496 38.50 1122 %902 -4c08 -182 5
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