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A Study of Size Effect on Shear Failure of RC Members

Masakazu TERAI

Abstract
In most structural members, strength tends to decrease as the member size increases. This phenomenon is

known as size effect. Many experiments investigating the impact of scale effects on concrete structures have

already been conducted. However, since few laboratories have the capacity to test large-scale specimens, few

experimental investigations have tested near full-scale RC members. The major explanation for the occurrence
of size effect in shear failure of RC beams concentrated on the role of aggregate interlock affected between

crack surfaces. So, it is important to take the maximum size and the grading of coarse aggregate appropriate

into account for the size effect of RC beam. The influence of aggregate size and grading on concrete properties

is analyzed in this report. If the aggregate size is changed, the aggregate grading change and the fracture

phenomenon and properties of beams change, also. As a result of experiment, the following thing may be clear.

There is no significant size effect depending on the aggregate grading and the maximum aggregate size, but it

is shown that the load at which shear crack occurs is influenced by the effective beam depth.

Keywords: Size Effect, RC Beams, Maximum Aggregate Size, Shear Failure, Aggregate grading
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Maximum . Water Cement Fine Aggregate . Unit Weight (kg/m )
Design Strength Slump . Air -
Aggregate N/mm’ Ratio W/C Content s/a y Water Cement Fine Coarse Mixture
Size (N/mm’) (cm) (%) (%) ) Aggregate | Aggregate
w C Agent
S G

Gpax 10 30.0 8 54.0 49.0 8.0 174 324 809 868 3.24

Gax20 30.0 8 533 44.6 4.0 184 345 783 1056 3.45

Gpaxd0 30.0 8 54.0 39.0 4.5 154 287 711 1146 2.87
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(E s HAH, T 5 MEs)

passing sieve weight (%) Fineness
sieve size(mm) Modul
40 30 25 20 15 10 5 odulus
Gpnaxd0 95 75 63.5 52.5 38.5 20 2.5 7.30
gravel G20 95 66.5 375 25 6.65
Gpnax 10 95 0 6.05
. . passing sieve weight (%) Fineness
sieve size(mm)
10 5 25 12 0.6 0.3 0.15 |Modulus
sand 100 100 95 70 42 22 10 2.61
4 a7 )— bOMBIRE
Maximum Compressive Splitting Tensile Young's Modulus Density Time
Aggregate Strength Strength 10N 10kl (Days)
. X
Size (N/mm’) (N/mm’) ( mm’) (*10kg/nr) Y
Gmax 10 37.9 2.84 3.10 2.39 25
Gmax20 45.3 2.71 3.20 2.40 25
Gnax40 31.9 3.35 2.83 2.38 25
#5  SIREEM O EHREE
. Tensile .
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(N/mn?) N (x10°N/mm?) (%)
D13 412 539 1.76 23
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D25 378 548 1.83 21
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Specimen aggregate pec depth - ¢ Vi Ve | strength iy Exp/Cal Failure mode
R Size (kN) (kN) (Cal.)
size (mm) (Exp.)
S10 Small 166 44.0 46.4 1.06 2.88 2.70 1.07 Diagonal Shear
M10 G 10 Middle 322 70.1 78.1 1.11 2.43 2.30 1.05 Shear Bond
L10 Large 644 105.0 120.9 1.15 1.88 1.80 1.04 Shear Bond
S20 Small 166 322 43.6 1.35 2.71 3.00 0.90 Shear Compression
M20 Gnax20 Middle 322 58.8 75.1 1.28 2.33 2.70 0.86 Diagonal Shear
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S40 Small 166 324 42.1 1.30 2.61 3.20 0.82 Diagonal Shear
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