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(a) Strain gage on a non-prestressed 

longitudinal reinforcing bar 

 
(b) Strain gage after water proofing and adding 

“mechanical” protection 

 
(c) Strain gage on prestressing strand 

 
(d) Instrumented transverse reinforcement 

 
(e) Instrumented embedded top bar 

 
(f) Vibrating wire gages 

Figure G.2.  Strain gages 
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Figure C.3. Access foam block for installation of strain gages on prestressing strands 
 

 

 

 
Figure G.4. Surface mounted strain gages 
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Measurement of Strand Slip 
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Instrumented strands (symmetrical): 

Layer I: 1, 2, 3, 4, 5, 6, 8 
Layer II: 1, 6, 7, 8 

 
Instrumented strands (symmetrical): 

Layer I: 1, 2, 4, 5, 8 
Layer II: 1, 6, 7, 8 

 

  
End A End B 

(a) AASHTO BI-36 
 

Figure G.5. Measurement of slip 
 

  

Nonprestressed longitudinal reinforcement (TYP.)
Symbol:
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All strands were instrumented. 

 
 
 

All strands were instrumented. 

 

  
End A End B 

(b) AASHTO BT-54 
 

Figure G.5. (cont.) Measurement of slip 
 

  

Nonprestressed longitudinal reinforcement (TYP.)
Symbol:
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Instrumented strands (symmetrical): 

Layer I: 1, 3, 4 
Layer II: 1, 2, 3, 5 

 
Instrumented strands (symmetrical): 

Layer I: 1, 3, 4 
Layer II: 1, 3, 5 

 

  
End A End B 

(c) AASHTO Type III-a 
 

Figure G.5. (cont.) Measurement of slip 
 

  

Nonprestressed longitudinal reinforcement (TYP.)
Symbol:
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All strands were instrumented. 

 
All strands were instrumented.  

 

  
End A End B 

(d) AASHTO Type III-b 
 

Figure G.5. (cont.) Measurement of slip 
 

  

Nonprestressed longitudinal reinforcement (TYP.)
Symbol:
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Instrumented strands (symmetrical): 

Layer I: 1, 5, 6, 7, 8, 9 
Layer II: 1, 9 

 
Instrumented strands (symmetrical): 

Layer I: 1, 5, 6, 7, 9 
Layer II: 1 

 

  
End A End B 

(e) Nebraska NU-1100 
 

Figure G.5. (cont.) Measurement of slip 
 

  

Nonprestressed longitudinal reinforcement (TYP.)
Symbol:
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Instrumented strands (symmetrical): 

Layer I: 1, 6, 7, 8, 9, 10, 14 
Layer II: 1, 12, 13, 14 

 
Instrumented strands (symmetrical): 

Layer I: 1, 6, 7, 8, 10, 12, 14 
Layer II: 1, 12, 14 

 

  
End A End B 

(F) Texas U-40 
 

Figure G.5. (cont.) Measurement of slip 
 
 

  

Nonprestressed longitudinal reinforcement (TYP.)
Symbol:
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Diagonal Displacement Transducers 
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 All the dimensions are in inches. 

End A 

x1 x2 x3 x4 x5 x6 

6 36 1/8 66 1/8 6 36 66 1/8 

y1 y2 y3 y4 y5 y6 

8 1/8 8 8 8 8 8 1/8 

End B 

x1 x2 x3 x4 x5 x6 

6 36 66 6 35 7/8 66 1/8 

y1 y2 y3 y4 y5 y6 

8 1/8 7 7/8 8 8 1/8 8 8 1/8 
 

(a) AASHTO BI-36 
 

Figure G.6.  Locations of displacement transducers 
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 All the dimensions are in inches. 

End A 

x1 x2 x3 x4 x5 x6 

6 66 126 6 1/8 66 126 

y1 y2 y3 y4 y5 y6 

15 15 15 17 1/8 17 1/8 16 7/8 

End B 

x1 x2 x3 x4 x5 x6 

6 66 125 7/8 6 65 7/8 126 1/8 

y1 y2 y3 y4 y5 y6 

15 15 1/8 15 1/8 17 17 17 
 

(b) AASHTO BT-54 
 

Figure G.6. (cont.) Locations of displacement transducers 
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 All the dimensions are in inches. 

End A 

x1 x2 x3 x4 x5 x6 

6 1/4 52 1/8 99 6 52 11/16 99 

y1 y2 y3 y4 y5 y6 

8 3/4 8 1/2 8 1/4 8 8 8 

End B 

x1 x2 x3 x4 x5 x6 

6  1/16 52 1/2 99 5 13/16 52 1/4 98 3/4 

y1 y2 y3 y4 y5 y6 

8  9/16 8 5/8 8 5/8 8 1/2 8 1/2 8  9/16 
 

(c) AASHTO Type III-a 
 

Figure G.6. (cont.) Locations of displacement transducers 
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 All the dimensions are in inches. 

End A 

x1 x2 x3 x4 x5 x6 

6 52 98 7/8 6 52 1/8 98 7/8 

y1 y2 y3 y4 y5 y6 

8 1/8 8 1/8 8 8 8 1/8 8 

End B 

x1 x2 x3 x4 x5 x6 

6 52 1/2 98 3/4 6 52 3/8 99 

y1 y2 y3 y4 y5 y6 

8 1/4 8 3/8 8 1/4 8 1/4 8 1/4 8 1/4 
 

(d) AASHTO Type III-b 
 

Figure G.6. (cont.) Locations of displacement transducers 
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 All the dimensions are in inches. 

End A 

x1 x2 x3 x4 x5 x6 

6 52 1/2 99 6 52 1/2 99 

y1 y2 y3 y4 y5 y6 

11 10 7/8 10 5/8 6 3/8 6 3/8 6 3/8 

End B 

x1 x2 x3 x4 x5 x6 

5 7/8 52 1/2 99 6 52 1/2 98 15/16 

y1 y2 y3 y4 y5 y6 

10 7/8 10 3/8 9 7/8 6 1/8 6 5/8 7  1/16 
 

(e) Nebraska NU-1100 
 

Figure G.6. (cont.) Locations of displacement transducers 
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Figure C.5. (cont.) Locations of displacement transducers 

 

 All the dimensions are in inches. 

End A 

x1 x2 x3 x4 x5 x6 

6 52 1/4 98 3/4 6 52 1/4 98 3/4 

y1 y2 y3 y4 y5 y6 

14 13 3/4 13 7/8 7 1/2 7 1/2 7 5/8 

End B 

x1 x2 x3 x4 x5 x6 

6 1/8 52 1/2 99 6 52 1/2 99 1/8 

y1 y2 y3 y4 y5 y6 

11 5/8 11 1/2 11 1/2 11 1/2 9 1/2 11 
 

(f) Texas U-40 
 

Figure G.6. (cont.) Locations of displacement transducers 
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Figure G.7. Diagonal displacement transducers 

 
With reference to Figure G.8, the following equations can be used to determine the shear angle 
based on the deformations measured by the diagonal displacement transducers. 
 

Apply the law of cosines. 

 

L1 +ΔL1( )2
= a2 +b2 −2abcosβ

cosβ =
ΔL1( )2

+2L1ΔL1

−2ab
; β = acos

ΔL1( )2
+2L1ΔL1

−2ab
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'

(

)
)

L2 −ΔL2( )2
= a2 +b2 −2abcosα

cosα =
ΔL2( )2

+2L2ΔL2

−2ab
; α = acos

ΔL2( )2
+2L2ΔL2

−2ab
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&
&

'

(

)
)

Average shear angle = β −α
2
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Figure G.8.  Derivation of equation for computing shear angle 
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