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A Study on Testing for Static Modulus of Elasticity of Concrete
by Using BOSS Specimen
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Abstract Test method for compressive strength of BOSS specimen is provided for NDIS 3424. However, test method
for static modulus of elasticity of the BOSS specimen is not provided. In this study, static modulus of
elasticity of the BOSS specimens using ordinary portland cement and blast-furnace slag cement class B
were compared with core specimens. As a result, compressive strength and static modulus of elasticity of
the BOSS specimens and the core specimens were almost the same, and it is considered that the static
modulus of elasticity can be measured by sticking two strain gauges diagonally on the surfaces of BOSS
specimen. If it is difficult to stick strain gauge on the top surface which reminded track of crater, two strain

gauges should be sticked on the side surface and the split surface of BOSS specimen diagonally.
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(1) Hole in sheathing board (2) Install of BOSS mold

(3) Split of BOSS specimen

Fig. 1 Method for make BOSS specimen

Table 1 Mix proportions of concrete

Unit content (kg/m°) Test results

. Gmax | Slump | Air | W/C | s/a . Standard
Sign |Fe) Goment | (mm) | em) [ ) [ @) | @) [ W | C | s | G | ag |SumP| AL Temeeratre |-y g
(ecm) | (%) (°c) 2

(N/mm?)

100N 27 N 20 12 45 (535|448 (1683158041001 3.780 | 12.0 | 4.7 24.1 28.1
100BB | 27 BB 20 12 451515 |44.0 (166[323|791|1003| 3.876 | 115 |44 25.3 35.9
125BB | 36 BB 20 18 45[144.0 ) 46.2 (170])387]793]| 935 | 3.483 ] 20.5 [ 3.0 21.2 53.8
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Fig. 2 Curing of BOSS specimen

Fig. 3 Size of BOSS specimen and core specimen

Fig. 4 Sticking strain gauges
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Fig. 5 Test for BOSS specimen

Fig. 6 Test for core specimen
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Table 2 Test results of 100N

(1) Results of compressive strength test

(2) Results of testing for static modulus of elasticity

State of Compressive strength State of Static modulus of elasticity
specimen (N/mm*) specimen (kN/mm*)
Specimen No. 1 2 3 4 | Ave. Specimen No. 1 2 3 4 | Ave.
BOSS (High) | 25.5|26.1[224| - |24.7 BOSS [CH1-2|248 236|226 - |237
Core (High) [22.4|21.5|24.9]|20.5]223 (High) |CH3-4|24.1 246 |230| - |239
BOSS (Low) [26.9|276[283| - |276 Core (High) [22.4238[21.7]|27.7[239
Core (Low) |22.8|20.1]26.7]28.3]24.5 BOSS [CH1-2|26.8|248|259| - (258
(Low) |CH3+4|20.7 [239|31.7| - [254
Core (Low) |23.6|26.8|23.8]26.6]25.2

Table 3 Test results of 100BB

(1) Results of compressive strength test

(2) Results of testing for static modulus of elasticity

State of Compressive strength State of Static modulus of elasticity
specimen (N/mm*) specimen (kN/mm*)
Specimen No. 1 2 3 4 | Ave. Specimen No. 1 2 3 4 | Ave.
BOSS (High) | 27.7[28.7128.7| - [28.4 BOSS |CH1-2[18.6| 23.3 [25.0| - [223
Core (High) [31.3/33.9]32.3]|24.5]305 (High) |CH3-4|18.6 | 21.7 [ 239 | - [214
BOSS (Low) [30.9[315[326| - |31.6 Core (High) [23.6| 24.9 | 24.0[25.3|24.5
Core (Low) ]33.8[31.2]31.5]28.7]31.3 BOSS |[CH1-2[28.2| 27.0 | 248 - [26.7
(Low) [CH3-4|25.4| 27.2 | 23.3| - |253
GCore (Low) |25.1|(15.1)] 22.6 | 24.4 | 24.0

Table 4 Test results of 125BB

(1) Results of compressive strength test

State of
specimen

(2) Results of testing for static modulus of elasticity

Compressive strength
(N/mm*)

Specimen No.

3

4

Ave.

BOSS (High)

48.5

46.3

48.2

47.7

Core (High)

47.3

44.6

44.5

49.2

46.4

State of Static modulus of elasticity
specimen (kN/mm™)
Specimen No. 1 2 3 4 | Ave.
BOSS |CH1-2|27.1[28.1]285| - |[27.9
(High) |CH3-4|24.0[28.0|306| - |275
Core (High) ]29.3]126.6]25.9(29.9]27.9
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Stress (N/mm?)

Stress (N/mm2)

Static modulus of elasticity of BOSS specimen (kN/mif)
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Fig. 7 Example of stress-strain diagram of BOSS specimen
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Fig. 8 Relation between static modulus of elasticity

in BOSS specimen and core specimen
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Fig. 9 Relation between static modulus of elasticity

and compressive strength
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Fig. 10 Condition of top surface
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(1) Side surface

(2) Split surface

Fig. 11  Sticking position of strain gauges
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