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Tests on Transfer Bond Performance of Epoxy
Coated Prestressing Strands
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Abstract

The current test procedure for transfer length, which determine transfer length by measuring
concrete strain, has an actual bond stress state in the prestressed pretensioned member : how-
ever, it is difficult to determine the bond properties of maximum bond stress and bond stiffness
with this method. It is also difficult for design engineer to understand and select a correct safety
criterion from the widely distributed results of such a transfer test alone,

An alternative testing procedure is provided here to determine the bond properties without
measuring the concrete strain, In this test the bond stress 1s measured directly by creating a
similar boundary condition within the transfer length in a real beam during the transfer of
prestressing force. The prestressing force was released step by step from the unloading side,
The release of force induces a swelling of the strand at the unloading side of concrete block,
bonding force in the block, and a bond slip of the strand toward the other side of the block. Two
center-hole load cells are used to record the end loads until the point of general bond ship(maxi-
mum bond stress). It 13 suggested that this test procedure be performed with the ordinary trans-
fer test when determining the transfer length in a prestressed, pretensioned concrete beam.
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Table 1 Comparison of results of previous transfer length
tests of 1/ 2 —diameter strands

Diameter & - ] 'y |Ave L U,
Tvpe, Release

‘%urfdce(ond (psi) {(in) | (psi)
(I Janney  [1/2 U.CL T 4105] %0 | 81
963 1172 GRU g | oo 1
e uc l L1170 340 | 78
{2} Kaar 172 UG isw0 310 | 71
1963 12 US RSt A
1/ous S0m ALY {59

(3) Over, 1965 | 1/2 U 5500 ':55])” 56
o ' ;4 W | 263 | ILL

12 UG
(4) Dorsten ol

1084 4000 1 275 ,' m u»
- e 101)0 3] 87
5) Deatherage
(6 Deatherage | ), L0 428 | 6.7

1990 e | S
6 Covsin 1/2 U.S }4.111‘ ()Z.;’) 4.4

“ousIng v ot T
D [z omc L0 160 178
M2 CHG 410 161 166
7) Shahs i
(7) Shahawy -, 51100 300 | 74

1992 T

Lot ,I ()ne <strand j’ 1
(8) Lane T Pour strands | 14330 400 57
1992 'l g | Onestand 4330 | w2 117

| F our atumds P33T 260 88

4,330 330

Source :

Over .md Au 1]
Dorsten et al. [ 11],

Note : U —~uncoated strand,

¢ —epoxy coated strand,

CH --high coated strand.

CL ~tight coated strand,

CM —medium coated strand,

RUI ~ rusted and uncosted strand,
G - gradual release,

S —sudden release,
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Fig. 4 Free-body diagram of concrete block
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Table 2 Specimen size and unioading rate =l e) oy 2 Al(ceter-hole load cell) & o]

Size and Type Specimen Size Unloading Sate] gy g g A=)
of Strand heightj(dep}hxli:ngth Rate At} o] e mrAe zhfel A ¥ 7 2]

1/2°, uncoated 6" X 6" X 6 200Lb /step o1 21 516) ™ i st
b= = g L 3L 2 - 1+ &

1/2°, coated 67X 6" x 6" 300Lb /step odsglen, 9Hs faLn v odd
55+ 21 A(double action ceter-hole actuator)ol] %

SFCH LY 6).

32/ =

744, 1.27Cm(0.512]) 47, 18,983 Kg /Cm?
(270 Ksi) 7=, 29 dad oM (low relax-
ation) T1e|E AzE o EAZE PS 7 (grit
impregnated epoxy coated strand) @} FE *]e)
¥ X 9re 7} (bare strand)S A3ty
5). o] #AMe ASTM(American Society for
Testing and Materials) %, Standard A416%}
AB82 (22, 2319 H 3§t adoln, A
It 2,010,809 Kg/Cm?3(28,600 Ks) it}

Fig. 6 Installation of Load celt and
actuator at unioading side

Fig. 5 View of coated and bare strand

TAE w2 shFFete] el o 35]
Kg /Cm?(5,000 psi) 2] % S
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Table 3 Concrete mix proportioning

Materials ‘ Weight, Fyd):‘ Volume,
*Dry, Lb | *NMC, Lb | (ft)?
Air 0.0 0.00 081
Cement 940.82 940.82 4.79
Water 378.98 398.89 6.07
Fine aggregate 1147.18 1148.33 7.27
Coarse aggregate 1278.29 1279.57 8.07

Note : **Dry —materials with a dry condition,
*NMC —materials with a natural moiature

Fig. 7 View of needle valves
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Table 4 Summary of test resuits on 1/ 27~ diameter
uncoated strands ; specimens with sufficient

compacting
Test ‘ Strand dllt_rt'l('!(’r ‘
Sample dia and surface j Diension{in)
SONCITION
g US 1 w13 P22 nch, bare } 6o X 6,203
g US-20 800 0 /2 imch, bare |6 % B W 6315
4 US 30 =18 1 72inch bare & 6 % 6 x 6,078
g US4 w2l L /zanch, hare 66w 6,370
g US-50 w27 PoZineh, e 6 w6 = 6,500

: T h L
Saniple )
(et v (psi)
2 US1 Av7s - 0.00a78 .35
U8 e 6.0
= US40 o 1]
F US - e HoLy
w LS00 arLnd ool 6.37
Ave, DELOS 0358 AL
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Table 5 Comparison with other test results on average U,

T T

Typeof [ (DU, [ AU, (U0, U,
Strand Brearly | Cousins (,ousms This work
7ungoatevfj B 7%7()17 ‘; ;7/7()J ﬁ; 1. 17%77 S 6 18 B
coated | 959 | 17.0 | 185 | ,Lfﬁ‘?,

Source : (1) Pull-out test resuits from Brearly and
Johnston [ 23]
(2) Results from Cousins, Badeaux and
Mostafa [29]
(3) Tranefer test results from Cousine,
Johnston, and zia {17. 32]

4. Holp P AeH S FA8E gt
o8 gk Ui #Hef 6188 Hold
I 43t Brealy®l Johnstone2] ¢1wkr#el o]
§t HErAy, 3.81MuE "N ad el
Cousins et al®] E&i 3 A& 9)st Awba] 4
43x ) A}, Cousins et al @] Standard Test, 7.0
Hrobe 22 s B3 Aok A kg2 o) 4
EH2 HI 0.09 mm(0.00353¢) %)) A},
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)
=

3,
& BolFEdrh i eolX s FH
& UC-1% UC2+= SAYES 4 $ 107119
FE A5 Weuier oyl Holal Fk g vt
A& US AddAl = d5 915 et PS ¢
Ha FEE s a4 Ak Aed
= fARE R H.ai FAON FHa g

Table 6 Summary of test results on 1/ 2"—diameter
uncoated strands . specimens without sufficient
compacting

‘ Test ’ Strand diameter
estin,
s Dimension(in)

Sample ' data and surface

I Vcorndltrxiop 777777
$ UC—-1] 8—-12

- SO0 Lo i
1/2inch—bare | 6 x 6 x 6,22

K UﬁCﬁiz 8-26 | 1 /’?mch Wtz.?re L 6x6 X 644
T y Shpat K=T,../Sp| ., U,
Sample ) '
1 psi !Tnmi(’l{” . KA (ps;) | {psi)
HUC-1| 0.8 | 0.00320 J 106.5 5492 460
(#UC—2 ] 3313 | 0.00305 | 1086 Jm.;.oyi\ 4.68
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F,

56 JJ2|E Me2|E o|ZAl FEl 2N
(Grit Impregnated Epoxy Coated Strand)
st ¢+ (unloading rate)% 140 Kg(300lb)

R T R S )| QJ:P_. '/l-k{y} alsl vy

)
aty Aol gL "5-?1 Sl—vg'o"}o]]}‘:_ ng:q ‘\]5_1-10;
RS wo =, FHul AL AS i ng)

o & 9latdd HlW A QRo- A
s, CS 11'} CSQ:: ) z\pu 91 (splitting) ol
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ehet Al *ﬂ‘ *l O] ARG Ll ] oo A g
A ob FAbs ALt dral LbEbsEo r i slba) EE] )
At

A G e et 83 Kg/Cmi(1181.56
psi) ol FHuf N Ehel G Fraie]ls g o] ot o
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5ooluraTEe] o} sl Brearly®} Johnston (.87
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Table 7 Summary of test resuits on 1/ 2 —diameter
coated strands

! ’ Strand diameter ]

Testing X )
Sample L data and surface | Dimension(in)
o “ ____condition T
H#CS—1] 8-28 1/2 1nLh coated | 6 X 6 X 4.638
FCS-2111-25 i 1/21nch, coated | 6 X 6 X 4.100

£ Cs-3] 12+ 2 |1/2inch, coated | 6 x 6 x 7.200
% CS—1 12= 5 [1/2inch, coated | 6 x 6 x 6.100
#CS-5 12 9 1/2inch, coated | 6 X 6 X 6,000

e Tme Shoat ’ Toe/Slip | T, v
Sample o o
| tpst) | Talin) | (psi) . (psi)
50511 16 | ool AR 17
$CS=2, 12032 0.0137 5852 | 1572
2CS 3 1TR6 000433 | 335 | 1870
7 CS 10 | 00123 o | 16
ECS 5 LIRLG i 00119 . L 4ssT 1671
Average | 11816 | 0,019 L7201

Note : * minor cracking—CS-1, CS-2
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