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Shear Strength of Reinforced High Strength Concrete Deep Beams
with Geometric Condition
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ABSTRACT

In this study, formulae appying upper bound theorem to predict the ultimate shear
strength of reinforced high strength concrete deep beams with geometric condition are
proposed. The derived equations are based on limit analysis theorems and the upper
bound solution is achieved through the virtual work equation. The formulae are taking
into account shear span to depth ratio, concrete compressive strength, vertical shear
reinforcement ratio. horizontal shear reinforcement ratio, and dowel action of horizontal
reinforcement including both tensile reinforcement and horizontal shear reinforcement.
Comparisons with experimental test results are performed and show good agreement
between the proposed equations and test results. The proposed equations overestimate the
vertical shear reinforcement effect slightly.
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Fig. 2 Shear failure mechaniism of Deep beam
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2] 6 Yield mechonism of vertical shear reinforcement
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Table 1 Shear stress index by test results and predicted equation(21)

smee | ww | 44w | swee R T R deds AT
AgAe | e | s | ez | wgae |7 TS aon |t | goage | aeseas | avsen s
(kg/em) | a/d , po | lemh] tem o, p V./bd @/AT) | @)
1. HB1-A1 0.0 59.03 0.209 0.2056
2. HB1-A1 0.0012 67.67 0.2397 0.2215
3. HB1-A3 0.50 0.0018 0.0036 83.33 0.2952 0.2513
4. HB1-A4 0.0060 7734 0.2740 0.2785
5. HB2-A3 0.0018 66.70 0.2363 0.2080
6. HB2-B3 517 0.85 0.0030 0.0036 61.33 0.2173 0.2224
7. HB2-C3 0.0045 63.62 0.2254 0.2405
8. HB3-A1 0.0 36.29 0.1286 0.1528
9. HB3-A2 0.0012 4433 0.1570 0.1622
P usa—— 1.25 0.0018 -
10. HB3-A3 0.0036 47.03 0.1666 0.1796
11. HB3-A4 0.0060 49.50 0.1754 0.1955
12. HB5-A3 2.00 0.0018 0.0036 . 28.08 0.0995 0.1550
12 50 ]0.00129| 0.0024
13. UB1-Al 0.0 74.49 0.2297 0.1811
14. UB1-A2 050 0.0018 0.0012 92.15 0.2842 0.1957
15. UB1-A3 0.0036 93.29 0.2877 0.2235
16. UB1-A4 0.0060 9294 ).2866 0.24%4
17. UB2-A3 0.0018 71.00 0.2190 0.1851
18. UB2-B3 751 0.85 0.0030 0.0036 69.84 0.2154 0.1977
19. UB2-C3 0.0045 69.34 0.2138 02134
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22. UB3-A3 125 0.0018 0.0036 57.55 0.1775 0.1602
23. UB3-A4 0.0060 56.67 0.1748 0.1753
24. UB5-A3 2.00 0.0018 0.0036 36.29 0.1119 0.1380
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