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H.1.2 Core Testing 
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H.1.3 X7 Instrumentation 
 

 

 

Figure 1–X7 instrumentation 
 

 

Figure 2–X7 instrumentation at plane A-A (5’-6” from near end) 
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Figure 3–X7 instrumentation at plane B-B (load point) 
 

 

Figure 4–X7 instrumentation at plane C-C (centerline of span) 
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H.1.4 X4 Instrumentation 
 

 

 

Figure 5–X4 instrumentation 

 

 

 

Figure 6–X4 instrumentation at plane A-A (12’-6” from near end) 
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Figure 7–X4 instrumentation at plane B-B (load point) 

 

 

 

Figure 8–X4 instrumentation at plane C-C (5’-6” from near end) 
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H.1.5 I2A Instrumentation 

 

Figure 9–I2A instrumentation 

 

 

Figure 10–I2A instrumentation at plane A-A (5 ft-6 in. from far end) 
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Figure 11–I2A instrumentation at plane B-B (load point) 

 

 

Figure 12–I2A instrumentation at plane C-C (5 ft-6 in. from near end) 
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H.1.6 I2B Instrumentation 
 

 

Figure 13–I2B instrumentation 

 

 

Figure 14–I2B instrumentation at plane A-A (load point) 
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Figure 15–I2B instrumentation at plane B-B (7 ft from near end) 

 

Figure 16–I2B instrumentation at plane C-C (5 ft from near end) 

 

Figure 17–I2B instrumentation at plane D-D (5 ft from near end) 
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H.1.7 I4 Instrumentation 
 

 

Figure 18–I4 instrumentation 

 

 

Figure 19–I4 instrumentation at plane A-A (load point) 
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Figure 20–I4 instrumentation at plane B-B (4 ft-2 in. from near end) 

 

Figure 21–I4 instrumentation at plane C-C (3 ft-0 in. from near end) 
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Figure 22–I4 instrumentation at plane D-D (1 ft-8 in. from near end) 
 
 

H.1.8 I6 Instrumentation 
 
 

 

Figure 23–I6 instrumentation 
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Figure 24–I6 instrumentation at plane A-A (load point) 

 

Figure 25–I6 instrumentation at plane B-B (5 ft-4 in. from near end) 
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Figure 26–I6 instrumentation at plane C-C (3 ft-0 in. from near end) 
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H.2 FIB-54 Support Data 

H.2.1 Vertical Reinforcement Strain 
Strain data from select vertical reinforcement were collected from FIB-54 specimens 

during load testing.  Locations of the strain gages on vertical reinforcement are provided in Table 

1.  Strain data from the gages are provided in Table 2.   

Strain in the vertical reinforcement was not measured during prestress transfer but was 

estimated using the FE models from appendix F.  By assuming strain compatibility between 

concrete and vertical reinforcement at prestress transfer, the strain in the reinforcement was 

assumed to equal the concrete strain taken from the FE models.  Results are listed in Table 2. 

Based on the strain data, stress in the vertical bars was estimated by multiply by the 

modulus of elasticity.  Estimate stresses are listed in Table 2.  Estimated stresses were limited to 

the test yield stress of the reinforcing bars.  Stress data may be useful in developing strut-and-tie 

models of the end region at peak load. 

 

Table 1–Gage location on vertical reinforcement 

Specimen Gage X (in.) Y (in.) Z (in.) 
WN MS1 0 88.5 43.5 

MS2 0 52.5 25.3 
WB MS1 0 88.0 43.0 

MS2 0 52.5 25.5 
FN MS1 0 89.0 43.2 

MS2 0 53.0 25.5 
FB MS1 0 88.3 43.5 

MS2 0 52.5 25.5 
DC MS1 0 88.5 43.3 

MS2 0 52.5 25.5 
DM MS1 0 88.0 43.5 

MS2 0 44.5 25.5 
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Table 2–Strain in vertical reinforcement 

Specimen Gage *Strain due 
to prestress 

transfer 
(microstrain) 

Strain due to 
service load 

test 
(microstrain) 

Strain due to 
ultimate load 

test 
(microstrain) 

Total Strain 
at peak load 

 
(microstrain) 

Stress at 
peak load 

 
(ksi) 

WN MS1 -8 184 1431 1607 46.6 
MS2 42 157 1170 1369 39.7 

WB MS1 -8 76 3867 3935 63.0 
MS2 42 38 1100 1180 34.2 

FN MS1 -8 74 545 611 17.7 
MS2 42 78 948 1068 31.1 

FB MS1 -8 241 2062 2295 63.0 
MS2 42 76 941 1059 30.7 

DC MS1 -13 130 7682 7799 63.0 
MS2 72 44 1973 2089 60.6 

DM MS1 -13 41 3188 3216 63.0 
MS2 72 79 1574 1725 50.0 

*Based on FE model 
 

 

H.2.2 Standard Test for Strand Bond 
Strain data Strand bonding capacity was tested according to the method proposed by the 

North American Strand Producers (NASP, 2009).  This Appendix contains supplemental 

information on the materials, methods, and procedures used to carry out the tests.   

In preparation for the NASP tests, numerous small and full size grout mixes were tested.  

Table 3 lists the proportions, flows, and strengths for each test mix.  Small batches had a total 

mix weight of approximately 7 lb.  Full batches had a total mix weight of approximately 225 lb.  

Prior to mixing the full batches, the mixer was “buttered” using a batch having a total weight of 

approximately 35 lb.  The butter was discarded prior to mixing the grout batch.  Mixers for the 

small and full batches are shown in Figure 27.  All grout mixing and testing was conducted at the 

FDOT State Materials Office in Gainesville, FL. 

 

Table 3–NASP test trial grout batches 

Mix 
ID 

Batch 
Size 

Sand 
Proportion 

Cement 
Proportion

Water 
Proportion

w/c 
ratio 

s/c  
ratio 

Flow Strength at 
24 hours 

1 Small 0.645 0.239 0.116 0.485 2.703 124 NA 
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2 Small 0.695 0.206 0.100 0.485 3.378 65 NA 
3 Small 0.656 0.231 0.112 0.485 2.838 112 4160 psi 
4 Small 0.660 0.229 0.111 0.485 2.885 105 4310 psi 
5 Small 0.659 0.230 0.111 0.485 2.872 111 4180 psi 
6 Small 0.646 0.243 0.110 0.454 2.658 111 4640 psi 
7 Small 0.646 0.243 0.110 0.454 2.658 104 4740 psi 
8 Full* 0.645 0.244 0.110 0.452 2.639 96 4075 psi 
9 Full 0.646 0.243 0.111 0.459 2.658 101.5 4310 psi 
10 Full 0.644 0.246 0.110 0.449 2.618 105 4700 psi 
11 Full 0.644 0.246 0.110 0.446 2.614 88.5 NA 
12 Full 0.637 0.243 0.120 0.493 2.614 107.5 4250 psi 

* The mixer for batch 8 was not “buttered” prior to batching.  
 

        

Figure 27–Mixer for small batches (left), large batches (right) 
 

Test samples were placed in a wood support frame to secure the strands and tubes during 

grout pouring and curing (Figure 28).  Grout was placed in (3) lifts as specified by the test 

method.  Grout was consolidated after each lift using a mechanical vibrator.  Strands were 

supported vertically and laterally at the base of the wood frame.  Additional lateral support was 

provided at the base and top (Figure 29) of the tube structure.  Prior to placement in the tubes, 

the outer wires were cut shorter than the center wire (Figure 29).  This was done to facilitate 

measurement of slip of the center wire, as required by the test method.  Care was taken to 

maintain the surface condition of the strands from the time of collection in the prestressing yard, 

until they were embedded in grout.   
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Figure 28–Wood frame and NASP samples (left), in cure room (right) 

 

 

Figure 29–Stand lateral support at top of tube 

 
The NASP pull-out tests were conducted the State Materials Office of the FDOT.  The 

test setup is shown in Figure 30.  The thrust bearing shown in the figure allows rotation of the 

strand (along its length) during loading, as required by the test method.  No rotation of the 

strands was visually observed during testing.    
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Figure 30–NASP test setup 
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Sand for NASP testing was donated by Florida Rock of Gainesville, FL.  The particle 

size distribution for the sand was at edge of, but still within, the requirements of ASTM C33: 
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Cement for strand testing was donated by CEMEX of Brooksville, FL.  As required by 

the NASP test method, the cement was high-early strength, Type III cement: 
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H.3 FIB-63 Support Data 

 

H.3.1 Gage Coordinates 
The gage coordinates used within this section listed by specimen in Tables  
 

Table 4–Gage coordinates for specimen CT 

Gage X (in.) Y (in.) Z (in.)
ES1 0 3.5 18 
ES2 0 3.5 36 
SG1 -21 120 63 
SG2 21 120 63 
SG3 0 120 0 
SG4 3.5 72 36 
SG5 0 0 6 
SG6 0 0.5 0.5 

 
Table 5–Gage coordinates for specimen SL 

Gage X (in.) Y (in.) Z (in.)
ES1 0 3.75 16.75 
ES2 0 3.75 34.5 
SG1 -21 120 63 
SG2 21 120 63 
SG3 0 120 0 
SG4 3.5 72 36 
SG5 0 0 6 
SG6 0 0.5 0.5 

 
Table 6–Gage coordinates for specimen PT 

Gage X (in.) Y (in.) Z (in.)
ES1 0 2.25 17.5 
ES2 0 2.25 36 
SG1 -21 120 63 
SG2 21 120 63 
SG3 0 120 0 
SG4 3.5 72 36 
SG5 0 0 6 
SG6 0 0.5 0.5 
XS1 0 0 62.5 
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XS2 3.5 1.5 24 
XS3 3.5 4 24 
XS4 3.5 12 24 
VG1 0 1.5 17 

 
Table 7–Gage coordinates for specimen LB 

Gage X (in.) Y (in.) Z (in.)
ES1 0 18 2.5 
ES2 0 36 3.5 
SG1 -21 120 63 
SG2 21 120 63 
SG3 0 120 0 
SG4 3.5 72 36 
SG5 0 0 6 
SG6 0 0.5 0.5 

 

H.3.2 Strain during Post-Tensioning 
 

Table 8–Stress due to post-tensioning during tensioning process in specimen PT 

Tensioned Rods VG1 ES1 ES2 XS1 XS2 XS3 XS4 
Rods 1-3 -56.18 4.25 7.90 29.37 -69.81 -70.34 -61.76 
All Rods -163.76 65.67 23.59 134.11 -207.71 -195.63 -133.47

Axis Y Z Z Z Y Y Y 
 

H.3.3 Strain during Prestress Release 
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Figure 31–Strain due to prestress release in ES gages in specimen CT 
 

 

Figure 32–Strain due to prestress release in ES gages in specimen SL 
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Figure 33–Strain due to prestress release in ES gages in specimen PT 

 

 

Figure 34–Strain due to prestress release in ES gages in specimen LB 
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H.3.4 Web Cracks 
 

 

Figure 35–Crack growth in specimen SL (flexural cracks in top flange not shown) 
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Figure 36–Crack growth in specimen PT (flexural cracks in top flange not shown) 

 



BDK75 977-05 Page 580 

 

Figure 37–Crack growth in specimen LB (flexural cracks in top flange not shown) 
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H.3.5 Load Tests 
 

 

Figure 38–Service load test strain data for specimen CT 
 

 

 

 

Figure 39–Service load test strain data for specimen SL 
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Figure 40–Service load test strain data for specimen PT 
 

 

 

Figure 41–Service load test strain data for specimen LB 
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