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ABSTRACT

Even though the cost associated with the repair and rehabilitation of existing structures are rapidly increasing,
vast number of the repaired and rehabilitated structures do not function properly as expected during their remaining
service lives. This paper focused on the flexural behavior of reinforced concrete slabs repaired and reinforced by PS
strand and polymer mortar in the tension face. The slabs have the size of 700x120x2200 mm and 700x120x1300 mm.
Variables of experiment were space of strengthening, chipping, the number of strand, the kind of mortar in this
experimental study. Aftention is concentrated upon overall bending capacity, deflection, ductility and failure mode of

repaired and reinforced slabs.

Test results show that deflection of repaired and reinforced slabs reduced to approximately 40 9% comparison to
standard slabs. Boundary cracking of chipping slab started ultimate load afterward.
Concrete-mortar interface cracked 645kN in repaired slab with AP mortar and 36.0kN in repaired slab with general
polymer mortar. Reinforcement effect increased with reducing space of strand. Also, Reinforcement effects are more

by strand than by polymer mortar.

Keywords : strand, prestress, polymer nortar, slab, repair and rehabilitation
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of weh 1% so= 107, 2%@:%%3 4N Zﬂ:—}ﬁ}‘# zgu 249 B YAAE 9% A 19
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FEAE, ST, #EstE 2 TETEE 5% 54 s, 209 2dH 5% 31 Astetae, At o
1 FEA A BAAEA Y v - £4E Fate A
gt Me adned Wi g g e

- able IX prope OT concrete
o} AFADL Table 13+ 21, propery
C (kg/m»)|W (kg/m®) |S (kg/m”) |G (kg/m®)|W/C (%)| S/a (%)

20 Al2I|B 335 183 825 930 547 | 475
£ Aol 83 23gE AAREE 21 &

=" I Ak BE A nZiOMPa,_ = Table 3 Mechanical properties of steel
HEs 10+25mmez AAE #nE &L A9 -

=) = = [ 2] 5 Tensile Yield strength ongation
on, gAY FEBEE 216 MPaol3th A]@z{]O]] Steel bar strength (MPa) © (I\/Sﬂga)g (%)
AHE B2 HAZESE 400MPa?l DIO, DI3 <& SD4O DI0| 6478 5198 18.1
AHEElgiTh PSRN 242 32mm, 48mm, 6.3mm SD40 D13 627.8 500.8 19.7
BA A FFE ARSI ReAEE AE ET B
EEZ2E MAA Z% A gut ANFEA Z .

B bl Az 2k ot el & Table 4 Mechanical properties of strand
2r2e Agsigon, Mol Aze AP Zaras

Speci- | Area Elastic Load Tensile
= E o 15 ]

ZA2EY Bk 54L Table 59 Z2th A% A8 mens | (mm® | modulus (MPa) | (kN) |strength (MPa)
ZAES] w9 A g PSPAAM g5ty EAL 32 | 5.001 8.0 1572.4 %20%3
Tables 2~4s+ 2t} 048 [ 1083 | L [200 [ 18479

$6.3 | 18.60 29.75 1599.9
2.3 Al"A A&
NEAE Table 13 Zo] Agwse sty 1 Table 5 Property of AP mortar (Unit : MPa)
<8 1071 243k LB N8 AFsIH L 111y A& A Compression strength | Tensile strength |Flexural strength
o] ¥A4& Fg 13 23, JE35AE dmm, FFEELE 42.8 3.0 6.5
Table 1 Specimen details
) Experimental variable
Specimens - - — Note
Shape Strand space |Strand diameter | Mortar type | Mortar thickness | Chipping
CON 1 - - - - - Control

S05-MA-3N 4.8 mm AP Mortar 30 mm x

S05B-MA-3N '50 4.8 mm AP Mortar 30 mm X Middle point 0.6L rein.

S05-MA-2N mm 4.8 mm AP Mortar 20 mm x

S05-SA-3N Z%%ZZOO 32mm AP Mortar 30 mm x

S10-MA-3N | (One-Way) 48mm AP Mortar 30 mm x

S10-MG-3N 100 mm 4.8 mm General mortar 30 mm X

S10-MA-3C 4.8 mm AP Mortar 30 mm @]

S15-MA-3N 150 mm 4.8 mm AP Mortar 30 mm x

S20-LA-3N 200 mm 6.3 mm AP Mortar 30 mm x

CON 2 - - - - - Control

SS05-MA-3C Z‘;%ﬁ?g Trans. 50 mm 48 mm AP Mortar 30 mm x Longitude 100 mm

SS10-MA-3C (Two-Way) Trans. 100 mm 4.8 mm AP Mortar 30 mm X Longitude 100 mm

SS15-MA-3C Trans. 150 mm 4.8 mm AP Mortar 30 mm Longitude 100 mm
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Table 6 Test result

. Cracking load Horizontal Yield load Ultimate load
Specimens - - - . ; .
Load (kN) | Ratio |cracking load (kN) |1 oad (kN)| Ratio | Deflection (mm) | Ratio [Load (kN)| Ratio | Deflection (mm) | Ratio
CON 1 29.5 1.00 - 60.0 1.00 16.40 1.00 69.5 1.00 22.80 1.00
S05-MA-3N 48.0 1.63 715 95.0 1.58 15.30 0.93 106.0 1.53 22.80 1.00
S05-MA-2N |  49.0 1.66 68.5 91.0 1.52 15.40 094 | 1000 | 144 26.50 1.16
S05-SA-3N 455 1.54 59.0 81.0 1.35 14.90 0.91 91.0 1.31 21.70 0.95
S05B-MA-3N| 485 1.64 80.5 81.0 1.35 12.00 0.73 955 1.37 25.10 1.10
S10-MA-3N 36.5 1.24 64.5 82.5 1.38 15.00 0.91 94.5 1.36 23.14 1.01
S10-MA-3C 385 1.31 107.0 100.0 1.67 15.20 0.93 107.0 1.54 27.00 1.18
S10-MG-3N 32.0 1.08 36.0 80.2 1.34 17.10 1.04 915 1.32 26.02 1.14
S15-MA-3N 34.5 1.17 55.6 80.0 1.33 14.90 0.91 87.0 1.25 21.30 0.93
S20-LA-3N 39.5 1.34 70.2 91.0 1.52 16.50 1.01 94.0 1.35 19.10 0.84
CON2 47.0 1.00 - 140.0 1.00 7.44 1.00 161.0 1.00 12.08 1.00
SS05-MA-3N| 845 1.80 1425 1875 1.34 7.49 1.01 2235 1.39 15.52 1.28
SS10-MA-3N| 795 1.69 140.5 1805 | 1.29 6.75 091 | 2205 |1.37 15.33 1.27
SS15-MA-3N| 725 1.54 121.6 162.0 1.16 5.45 0.73 192.0 1.19 16.26 1.35
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Table 7 Serviceability result

Specimens Load (kIN) | Deflection (mm) Ratio
CON 1 811 1.00
S05-MA-3N 350 0.43
S05-MA-2N 2.20 0.27
S05-SA-3N 435 0.54
S05B-MA-3N 360 3.60 0.44
S10-MA-3N 450 0.55
S10-MA-3C 1.86 0.23
S$10-MG-3N 4.76 0.59
S15-MA-3N 3.35 041
S20-LA-3N 1.77 0.22
CON2 418 1.00
SS05-MA-3N 840 2.51 0.60
SS10-MA-3N 261 0.62
5515-MA-3N 274 0.66
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