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Analytical Model for Transfer Bond Performance of Prestressing Strands
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Abstract

A new analytical model s proposed to better understand the transfer bond performance in a
prestressed pretensioned concrete beam. The transfer length 1s divided into an elastic and a plas-
tic zones in this model. The bond stress is assumed to increase proportionally with the slip to the
limit of maximum bond stress within the elastic zone and remains at a constant maximum value
within the plastic zone. Four main stress patterns: bond stress, slip, steel stress, and corcrete
stress distributions within the transfer length are obtained precisely. The total transfer length
and free-end slip obtained here give a close comparison to the test results by Cousins et al.
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Fig. 1 Transfer bond stress model
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Tabie 3 Input data obtained form previous transfer test
data.

Specimen Es | A Ax | fa s | fl
(No. of tests) | (Ksi) | {in®} | (in2) | (Ksi) | (Ksi) | (Ksi)
Tsuna-d(4) G | 28,400 | 4x4 | 0153 | 411 | 2083 | 1811
T5une-h(4) S 28,400 | 4x4 | 0153 | 411 | 2046 | 179.7
S5una-b(2) S 28,400 | 5x8 | 0.153 | 4.41 2105 | 199.1
S5uni-j(2) S 28400 | 5x8 | 0.153 | 481 | 204.6 | 194.7
Source : cousins et, al [7, 13]

Note : TSun - 1/2" diameter, concentrated, and uncoated specimen-
3,
S5un - 1/27 diameter, eccentric {1,257, and uncoated spec-
imens,
S - sudden release specimens,
G - gradual release specimens,
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Table 4 Comparison with transfer test data by cousins et

Table 5 Summary of comparison on calculated transfor
length with those of other equations.

T
Specimen (1) Ly Ave, | (2) L | (3) L
(No. of tests) | Meas.(in) | Zia (in) | ACI {in),

(4) Ly | Ave Lk
Cousins | this work
(in) (in)
T5una-d (3) G N/A 33.4 30.2 N/A 47.67
TSune-h (3) S 62.5 R.7 30.0 41.4 47.80
(2) S
)8

S5una-b (2 48.0 3.2 33.5 46.5 57.50

Ssunc-h (6 5.7 | 312 | 53,17

Ssuni-j (2) S 45.0 21.3 325 43.3 50.93

Average measured /calculated | 1.80 | 1.63 1.20 101

Standard deviation 0.21
source : (1) experimental study by cousins et. al[13, 14]

(2) zia and mostafa[3],
(3) ACI provision[4],
(4) analytical study by cousine et., al[7]

al. Table 6 Comparison of slip at free-end with test results
by cousins et al.
. 1 day, measured| (1) Lie | (2) L |(1)+(2)
Specimen ) ) - - -
(No. of tests) Ly by Cousins et ‘Calc. (in)Calc. (in)| LiCalc. Specimen 1-day measured Slip calculated in
al, (in) (in) (No. of tests) slip by Cousins{in) | this study (in)

Tsuna-d (3) G N/A 570 | 41.97 | 47.67 T5una-d (3) G N/A -0.1758
Thune-h (3) S 62.5 6.40 | 41.40 | 47.80 Tsune-h (3) S -0.252 -0.1699
S5una-b (2) S 48.0 11.95 | 45,55 | 57.50 SSuna-b (2) S -0.167 -0,1885
S5unc-h (6) S 53.7 9.55 | 43.62 | 53.17 S5unc-h (6) S 0,232 -0.1816
S5uni-j (2) S 45.0 10.45 M 50.93 S5unij (2) S -0,155 -0.1647
Average measured /calculated 1.01 Average measured /calculated 1.15
Standard deviation 0.21 Standard deviation 0.28
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