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y b) Strain gge after water proofing and adding
(a) Strain gage on a non-prestressed “mechanical” protection
longitudinal reinforcing bar

LWy W

-8 A e

e X
(c) Strain gage on prestressing strand

(d) Instrumented transverse reinforcement () Instrumented embedded top bar

WNE AR 1 G T T >

R

FEEETL
(f) Vibrating wire gages

Figure G.2. Strain gages
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Figure G.4. Surface mounted strain gages
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Measurement of Strand Slip
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\ \ \ \
\ \ \ \
\ \ \ \
\ \ \ \
\ \ \ \
N v N v
N [ | N _/
t+ S e ;; o =5 +j —II t+ F5 I ST §j —II
+ + + + RO A + ADKR + 4+ + + 1 + + + 4+ R+ RO+ o+ 4 4+ + 4+ 1
1 8 1 8
DEBOND STRAND 12'-0" FROM END <> DEBOND STRAND 6'-0" FROM END
A DEBOND STRAND 9'-0" FROM END s DEBOND STRAND 3'-0" FROM END

<> DEBOND STRAND 6'-0" FROM END
& DEBOND STRAND 3'-0" FROM END

Instrumented strands (symmetrical): Instrumented strands (symmetrical):
Layerl: 1,2, 3,4,5,6,8 Layerl: 1,2, 4,5, 8
Layerll: 1,6,7, 8 Layerll: 1,6,7, 8
Symbol:

o—————e Nonprestressed longitudinal reinforcement (TYP.)

(a) AASHTO BI-36

Figure G.5. Measurement of slip
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+

o

/]

1
+ + 4|+ + + +H 1
+ D+ ;(?(?; 1 + R+ [+ [+ o+ PR+ —1
1 2 3 4 5

A DEBOND STRAND 9'-0" FROM END
&> DEBOND STRAND 6'-0" FROM END

¥ DEBOND STRAND 3'-0" FROM END
All strands were instrumented. All strands were instrumented.

% DEBOND STRAND 3'-0" FROM END

Symbol:
o e Nonprestressed longitudinal reinforcement (TYP.)

(b) AASHTO BT-54

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

Appendix G-19



7\ R\
3 | 5
P QABERG I [ | b i s et d b
+ Pl o+ e TR+ —1 + PRl 4 o+ e PR+ —1
1 2 3 4 1 2 3 4
A DEBOND STRAND 9'-0" FROM END <& DEBOND STRAND 6'-0" FROM END
<& DEBOND STRAND 6'-0" FROM END #2 DEBOND STRAND 3'-0" FROM END
B2 DEBOND STRAND 3'-0" FROM END
Instrumented strands (symmetrical): Instrumented strands (symmetrical):
LayerlI: 1, 3, 4 Layerl: 1, 3, 4
Layerll: 1,2, 3,5 Layerll: 1, 3, 5
Symbol:

Nonprestressed longitudinal reinforcement (TYP.)

(c) AASHTO Type IlI-a

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

+
+
2

<> DEBOND STRAND 6'-0" FROM END
¥ DEBOND STRAND 3'-0" FROM END

+
b

A DEBOND STRAND 9'-0" FROM END
<> DEBOND STRAND 6'-0" FROM END
¥ DEBOND STRAND 3'-0" FROM END

All strands were instrumented. All strands were instrumented.

Symbol:

Nonprestressed longitudinal reinforcement (TYP.)

(d) AASHTO Type III-b

Figure G.5. (cont.) Measurement of slip
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DEBOND STRAND 12-0" FROM END
A DEBOND STRAND 9'-0" FROM END
<> DEBOND STRAND 6'-0" FROM END
¥ DEBOND STRAND 3'-0" FROM END

Instrumented strands (symmetrical):

DEBOND STRAND 12-0" FROM END
% DEBOND STRAND 3'-0" FROM END

Instrumented strands (symmetrical):
Layerl: 1,5,6,7, 8 9 Layerl: 1, 5,6, 7,9
Layerll: 1, 9 Layer 11: 1
Symbol:

o———e Nonprestressed longitudinal reinforcement (TYP.)

(e) Nebraska NU-1100

Figure G.5. (cont.) Measurement of slip
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+++++++++ —0 + &—0 (KO + + + +

/A DEBOND STRAND 9'-0" FROM END
@ DEBOND STRAND 6'-0" FROM END
X%K DEBOND STRAND 3'-0" FROM END

Instrumented strands (symmetrical):
Layerl:1,6,7, 8,9 10, 14
LayerIl: 1, 12, 13, 14

Symbol:

\\s@%: ! :'-—ﬁ'é/?//“

+++++++++ o—8 + &—® D+ + + + + +
| [4)

/A DEBOND STRAND 9'-0" FROM END
@ DEBOND STRAND 6'-0" FROM END
X%Z DEBOND STRAND 3'-0" FROM END

Instrumented strands (symmetrical):
Layerl:1,6,7 8, 10, 12, 14
Layerll: 1, 12, 14

o e Nonprestressed longitudinal reinforcement (TYP.)

(F) Texas U-40

Figure G.5. (cont.) Measurement of slip
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Diagonal Displacement Transducers
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~—— X3

~ X

X3

-

I

3%
y4.x ’’’’’’’ yf* ’’’’’’ Ve T
The mid depth
r of the web
- X -
All the dimensions are in inches.
X1 X2 X3 X4 X5 X6
6 36 1/8 66 1/8 6 36 66 1/8
End A
Y1 2 V3 Y4 Vs Y6
8 1/8 8 8 8 8 8 1/8
X1 X> X3 X4 X5 X6
6 36 66 6 357/8 66 1/8
End B
Y1 2 V3 Y4 Vs Y6
8 1/8 77/8 8 8 1/8 8 8 1/8

(a) AASHTO BI-36

Figure G.6. Locations of displacement transducers
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~ X3
~ X

!

e i

N
| I R R 1
V4 .X Jf—r Yo
The mid depth
}7 of the web
—— =y
-
- Xg -
All the dimensions are in inches.
X1 X> X3 X4 X5 X6
6 66 126 6 1/8 66 126
End A
Y1 2 V3 Y4 Vs Y6
15 15 15 17 1/8 17 1/8 16 7/8
X1 X> X3 X4 X5 X6
6 66 125 7/8 6 65 7/8 126 1/8
End B
Y1 2 V3 Y4 Vs Y6
15| 151/8 151/8 17 17 17

(b) AASHTO BT-54

Figure G.6. (cont.) Locations of displacement transducers
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X3

~ X3
~ X

SN

N
y4.x ’’’’’’’ yf“ Ve T
The mid depth
}7 of the web
—— =y,
-
- Xg -
All the dimensions are in inches.
X X X3 X4 Xs X6
61/4 |521/8| 99 6 52 11/16 99
End A
Y1 V2 V3 Y4 Vs Y6
8 3/4 8172 |81/4 8 8 8
X X X3 X4 X5 X6
6 1/16 | 521/2| 99 | 513/16 52 1/4 98 3/4
End B
Y1 V2 V3 Y4 Vs Y6
8 9/16 | 85/8 | 85/8| &81/2 81/2 8 9/16

(c) AASHTO Type IlI-a

Figure G.6. (cont.) Locations of displacement transducers
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X3

~ X3
~ X

!

I

N
574 77. 777777777 Ys Yo T
[ The mid depth T *~ [
of the web
—— =y,
-
- Xg -
All the dimensions are in inches.
X1 X> X3 X4 X5 X6
6 52 98 7/8 6 52 1/8 98 7/8
End A
Y1 2 V3 Y4 Vs Y6
8 1/8 8 1/8 8 8 8 1/8 8
X1 X> X3 X4 X5 X6
6 521/2 98 3/4 6 52 3/8 99
End B
Y1 2 V3 Y4 Vs Y6
8 1/4 8 3/8 8 1/4 81/4 8 1/4 8 1/4

(d) AASHTO Type III-b

Figure G.6. (cont.) Locations of displacement transducers
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N

X3

~ X3
~ X

!

I

y4.x ’’’’’’’ yf“ ’’’’’’’’’ Ve T
The mid depth
}7 of the web
—— =y,
X5
- x6 —
All the dimensions are in inches.
X1 X X3 X4 X5 X6
6 521/2 99 6 |521/2 99
End A
Y1 2 V3 V4 s Y6
11 107/81105/8163/8| 63/8 6 3/8
X1 X X3 X4 X5 X6
57/8 1521/2 99 6 |521/2|9815/16
End B
Y1 2 V3 V4 s Y6
107/81103/8| 97/8 161/8| 65/8 7 1/16

(e) Nebraska NU-1100

Figure G.6. (cont.) Locations of displacement transducers
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X3

~ X3
~ X

T | ®
34 %)

Ya o Vs Yo
[ The mid depth T *~ [
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Figure C.5. (cont.) Locations of displacement transducers
All the dimensions are in inches.
X1 X X3 X4 Xs X6
6 521/4 | 98 3/4 6 521/4 | 98 3/4
End A
M1 Y2 V3 Y4 Vs e
14 133/4 | 137/8 71/2 71/2 75/8
X1 X X3 X4 Xs X6
6 1/8 52172 99 6 521/2 | 99 1/8
End B
M1 Y2 V3 Y4 Vs e
1158 (11122 1112 | 11172 | 91/2 11

(f) Texas U-40
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Figure G.6. (cont.) Locations of displacement transducers




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.

(LI +AL1)2 =a’+b’-2abcosf

(ALY +2LAL, (ALY +2L,AL,
cosf3 = ;B =acos
-2ab -2ab
(LZ - ALZ)Z =a’ +b’ - 2abcosa
2 2
(AL,) +2LAL, (AL,) +2LAL,
cosa = ;O =dacos
-2ab —2ab
Average shear angle = ﬁ%a
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Figure G.8. Derivation of equation for computing shear angle
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