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Fig. 1 Size of specimen
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Fig. 2 Position of cutting lack
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Fig. 3 Size of specimen that increases number of stirrup
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Table 2 Specified mix proportion

HEHMO| KAV ML | ZRE| BEHME B8 (kg/m®) EFNF
BRTE W/ s/a [ K [RAUR]MEH [ BHI|AERKAI] AEA
(mm) ) %) %) w| c S G| (ee/m®) | (ce/m®)
20 100 6 55 |175| 175 [1006 | 830 438 153
Table 3 Characteristic of concrete strength
k=t E#ERE | BINEE |FEMERE
butth @ (N/mm®) (kN/mm®)
INRN,TURN,TUDN 19.2 3.33 26.5
1NRL,1URL,1NRR,1URR 17.4 292 26.7
2NRN,2NRN 33.0 242 29.9
1NDN 16.4 2.10 21.0

Table 4 Dynamic characteristic of UFC and adhesive
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Fig. 4 Position where UFC panel is bonded (DB type)
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Table 5 Result of experiment and estimation of shear resisting of specimen
B ﬁﬁmﬁﬁ%? Y BEEREE J1)—H ﬁngjﬁ;;*%n(ﬁﬁiﬂ
= = | 30kNE ] ~ %5 NG avo)— T I T ..
WHAE | BXEE | ssamas | 0meit mune| munz |wcpsTEERB[A55v7| LAES [RAgx| x| a7
(kN/mm) (kN) (kN) (kN) T E(kN) (kN) (kN)
INRN | 128.2 - 86.8 - BABS5I5R| 709 — 119.2 — 81.9 [100.7 133.0
1URN | 144.0 1.12 94.3 1.09 ghif 76.8 138.9 140.9 — 819 1007 | 1330
2NRN || 1442 - 43.2 - HABSIR] 96.2 — 140.7 — 989 [1214 [ 1397
2URN |[ 158.0 1.10 395 091 |HABFEHE 903 1361 [#—Tm3E| 157.0 989 [1214 [ 1397
INDN [ 89.2 - 63.9 - HAMSIER] 62.9 — 815 — 784 | 96.2 135.0
1UDN | 1434 1.61 100.4 157  |EABTEHE 1127 — 1418 — 816 |1004 | 1480
INRL | 989 - 8238 - BAMS5IR| 678 — TURE]  — 693 | 875 132.3
1URL | 1243 1.26 90.5 1.09  [BABREHE 704 — T=oWE — 693 | 875 132.3
INRR | 138.9 - 96.1 - BABREHE  64.9 — 118.6 — 969 [ 1151 1323
1URR || 146.0 1.05 90.0 094 [BAMEHE 825 1356 |[F—UmiE]  — 969 [115.1 1323
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(a) Specimen without strengthening (b) Specimen with strengthening

Fig. 5 Load-deflection relation
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(a) Specimen of no reinforcement

(b) Specimen of reinforcement
Fig. 7 Behavior of strain of main reinforcement bar
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Fig. 8 Distribution of strain of main reinforcement bar
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Fig. 9 Distribution of main strain (At 50kN)
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Table 6 Comparison between experiment value and estimation by niwa expression
BAHRER | £AN | ROVY| stEo RE—5yF | avyy—k | ZPRKIZED
HEAR | RATIEPexp | R/ | BINAE | VUEIND | AT AIPs | € AT SIPc | B AT A | Pexo/Peal
(kN) a/d (deg) HE (kN) (kN) Pcal(kN)
1URN 144.0 15 35.1 @) 30.2 102.1 1322 1.09
2URN 158.0 1.5 31.0 x - 122.3 1223 1.29
1UDN 1434 15 329 @) 328 101.7 134.4 1.07
1URL 124.3 1.5 38.2 @) 13.5 98.8 1123 1.11
1URR 146.0 15 274 o 368 98.8 135.6 1.08
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Fig. 10 Image of shortening of equivalent shear span by DB type
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Evaluation of Shear Resisting Performance of RC beams strengthened by
bonding with UFC panels
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Recently, it has been pointed out that RC bridges with various kinds of defects and deteriorations might be
dominated by shear failure mode. The objective of this study is to develop new shear strengthening method by
applying UFC “Ultra high strength Fiber reinforced Concrete” panel bonding. The RC beams were tested for
shear capacity considering the parameters such as concrete strength, type of rebar, defects of stirrup, and,
volume of stirrup. The following results were drawn from the experiments. #1: The UFC panel strengthening
restrains the anchor failure of longitudinal rebar, retains the arch action for shear resistance and enhances the
shear capacity. #2: The effect of UFC panel strengthening can be evaluated by modeling the equivalent RC

beams with law shear span ratio.
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