











Figure 24. Control programs.
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FIG. 4-18 CONTROL PROGRAMS
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Figure 25. Recorded data printout.
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FIELD-MEASURED DATA

Measured field data are presented 1in this section. A schedule of
collected data with the corresponding construction event for the three
instrumented segments is given in Table 2. With the exception of the first
two readings of each gage, LTRC personnel took all measurements. CTL took the
first two readings for each gage. Data are presented under the following
categories: concrete strain measurements, temperature measurements,
deflection measurements, vrotation measurements, 24-hour measurements, and
shear strain measurements.

CONCRETE STRAIN MEASUREMENTS

Collected Carison strain readings were sent fo CTL by LTRC for data
reduction. Strain readings were reduced with a microcomputer. Reduced
concrete strains and concrete temperatures for each installed Carlson strain
meter are tabulated in another report (12).

Measured concrete strains represent concrete movements recorded hetween
the date of the measurement and the zero readings taken before concrete
casting. Strain readings Tisted in this report have been temperature adjusted
to the reference temperature of 73°F. Temperature adjustments were made so
that readings can be compared. The linear coefficient of thermal expansion
for concrete was assumed to be 5.5-millionths/°F. Coefficients of thermal
expansion for Carlson strain meters were based on the data supplied by the
meter manufacturer. Temperature-induced movements were assumed to be totally
unrestrained.

Relationships of measured concrete compressive strains since the zero
readings versus ages of concrete for Segments 1303, 1313, and 1323 are shown
in Figures 26 through 31, 32 through 37, and 38 through 43, respectively. It
is noted that the first two readings were not plotted in the figures because
of the heavy finfluence of the heat of hydration in the strain readings. The
horizontal axis in the figures represents the number of days since concrete
casting of the bridge segment, or simply the concrete age of the segment. The
vertical axis represents the concrete shortening per unit length at the
measured location.
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TABLE 2
READING SCHEDULE

Concrete Age, Days

Date Events Segment | Segment | Seqment
1303 1313 1323
9/17/83 | One Day After Casting of Segment 1303 1
9/23/83 | Removal of Formwork and Post Tensioning 7
10/03/83 | Casting of Segmenit 1304 17
10/05/83 | Stressing of Segment 1304 19
10/07/83 | Casting of Segment 1305 21
10/10/83 | Stressing of Segment 1305 24
10/13/83 | Casting of Segment 1306 27
10/14/83 | Stressing of Segment 1306 28
10/17/83 | Casting of Segment 1307 KN
10/19/83 | Stressing of Segment 1307 33
10/02/83 | Casting of Segmenit 1308 35
10/24/83 | Stressing of Segment 1308 38
10/26/83 | Casting of Segment 1309 40
10/28/83 | Casting of Segment 1310 42
10/31/83 | Stressing of Segment 1310 45
11/03/83 | Casting of Segment 1311 48
11/04/83 | Casting of Segment 1312 49
11/07/83 | Before Stressing of Segment 1312 52
11/07/83 | After Stressing of Segment 1312 52
11/10/83 | One Day After Casting of Segment 1313 55 1
11/15/83 | Stressing of Segment 1313 60 6
11/17/83 | Before Stressing of Segment 1314 62 8
11/18/83 | After Stressing of Sedament 1314 63 9
11/20/83 | Casting of Segment 1315 65 11
11/23/83 | Stressing of Segment 1315 68 14
11/30/83 | Casting of Segment 1316 75 21
12701783 | Stressing of Segment 1316 76 22
12/05/83 | Casting of Segment 1317 80 26
12/07/83 | Stressing of Segment 1317 82 28
12/08/83 | Casting of Segment 1318 83 29
12/13/83 | Casting of Segment 1319 88 34
12/21/83 | Stressing of Segment 1319 95 42
1/09/84 | Casting of Segment 1320 114 61
1/11/84 | Stressing of Segment 1320 116 63
1/16/84 | Casting of Segment 1321 121 68
1/25/84 | Casting of Segment 1322 130 11
1/30/84 | Stressing of Segment 1322, cable 135 g2
slipped and replaced
2/03/84 | Stressing of Segment 1322 139 86
2/06/84 | Three Days After Casting of Segment 1323 142 89 3
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TABLE 2
READING SCHEDULE (Continued)

Concrete Age, Days
Date Events Sedment | Segment | Segment
1303 1313 1323
2/10/84 | Stressing of Segment 1323 146 94 7
2/14/84 | Casting of Segment 1324 150 97 T
2/21/84 | Stressing of Segment 1324 157 104 18
3/02/84 | Casting of Segment 1325 166 112 26
6/01/84 | Casting of Closure Segment for 257 203 1171
Piers 12 & 13
6/05/84 | Posi-Tensioning of Llosure Segment 261 207 121
6/25/84 | Final Post-Tensioning of the 281 227 141
Instrumented Span
10/17/84 | Installation of Guard Rail and 395 240 154
Roadway Overlay
6/26/86 | Routine Readings 1012 857 m
6/23/87 | Trouble-Shooting of Data Acquisitiaon 1375 1220 1134
System
6/24/87 | 24-hour Readings in Summer 1376 1221 1135
9/23/87 | 24-hour Readings in Fall 1467 1312 1226
2/01/87 ;i 24-hour Readings in Winter 1596 1443 1357
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TEMPERATURE MEASUREMENTS

Whenever Carlson strain readings were taken, temperature readings from
installed thermocouples were taken also. Recorded concrete temperatures
versus ages of concrete for instrumented Segments 1303, 1313, and 1323 are
shown in Figures 44 through 48, 49 through 53, and 54 +through 58,
respectively. The horizontal axis of these figures represents the number of
days since concrete casting of the bridge segments. The vertical axis
represents measured temperature in degrees Fahrenheit. Gage number and
corresponding locations in the bridge segment are also illustrated 1in the
figures.

As shown in Figures 44, 49, and 54, maximum temperature differentials
between thermocouplies at the top and bottom silabs are approximately 20°F,
Temperature differential across the depth of a slab, however, was on the order
of 10°F.

DEFLECTION MEASUREMENTS

The second deflection measuring scheme was established on June 28, 1984.
Subseguent deflection profiles of six bridge segments were taken by LTRC. The
six bridge segments were Segments 1303, 1304, 1313, 1314, 1323, and 1324. The
first deflection readings taken on April 3, 1985 indicated that deflection
points at Segment 1313, (east and west), Segment 1304, (east) and Segment 1314
(east) were destrayed during construction. Consequently, new deflection
points at those four locations were resef on April 3, 1985,

In Table 2, both recorded elevation readings and relative deflections at
the measurement locations are listed. Elevation readings represent the actual
elevations of the deflection points using the bench mark No. 6 with its
elevation at 145.394 ft. Elevation profiles of the east deflection points on
June 28, 1984, and April 3, 1985, are shown in Figure 59. The profiles
represent the actual deflected shape of the Red River Bridge after completion
of construction. As indicated in Table 3, deflection measuring points were
reset for Segment 1313 (east and west), Segment 1304 (east), and Segment 1314
(east). Effects of the resetting of deflection points are shown in Figure 59
as the unevenness in the elevation profiles.
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