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RHEOMETRICAL OPTIMIZATION OF VINE SHOOTS BIO-BASED CONCRETES

L. B. R. Araujo, R. Chehade, S. Hans, A. Fabbri, N.Sebaibi

CONTEXT RHEOLOGICAL TESTS RESULTS

Project Sarmentys Il, funded by ADEME (AAP . . . .
perfecto 2022) with Neuveu, Builders and ENTPE. Mixing test: Torque x Time
Focus on using vine shoots in bio-based concretes 1 ~ —0.60-S .

as an alternative aggregate s Jaxtoraue

No existing protocol for vine shoot-base concrete
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Optlmlje the vine shoots concrete water dosage
using rheometry tools
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APPROACH > Formulations with pastes without extra water and saturated aggregates showed
> Materials: grinded vine shoots, lime based higher mixing torques, with a difficult initial mixing;
binder (Tradical thermo) and water All formulations presented similar stabilization torque values, with smoother
curves and lower stabilization torque values as the W, off /B values increased;
Formulations with saturated aggregates without additional water had hlgher
overall mixing energy values.
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[ 8 formulations evaluated ]

4 effective water/binder (W ff/B) ratios: 6
0.45, 0.50, 0.55 and 0.60 7 g
2 vine shoots (VNS) aggregates conditions:
Saturated (S) and Dry (D)
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24 hours saturation (= 135% = 382.7 l

kg/m3 of water content absorbed). geiNsis] |

Resulting in a W_/B increase of 1.01 NG oL 100 200 300 400 100 200 300 400
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Material behaves like a fluid for high W/B
I | |

Material behaves like a fluid for high W*/B

'VNS-D required additional water due to! . . .
its high absorption. Paste extra water Build-up of the mixes occurs on the rheometer walls when impeller speed

| IS ,
' C @ 2 . .
was added based on 15 min. VNS 1(p) &% . increases, leading to a torque decrease generated by occurrence of dead zones.
. :bsolfpt'on( ;/4 5%8- 240.0 kg{c"323 e ] - Formulat|ons with a W,../B of 0.6 showed behavior closer to a fluid;

esulting in a W,,¢/B increase o f Common rheological models can not be used to define the observed behaviors
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| Binder and water mix:
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S s e i " i > Increasing the W ff/B ratio decreased ), * Increasingthe W f/B ratio increased

Absorbed water results in : D addition | ! the compressive strength values; ff the apparent den5|ty values;
W_/B increase of 1.01 | The aggregates saturation |ncreased X > The aggregates saturation |ncreaSEd

the compressive strength values; : the apparent density values;

Higher W, /B resulted in foam 4 * Higher W,./B resulted in foam

format,on and increase in strength format|on and decrease in dry den5|ty 4?&
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CONCLUSIONS

S ,. The vine shoots aggregates' absorptlon affects the
Bl w rheological performance of vine shoots concretes;

Binder and Progressive VNS addition

f water mix (2 minutes) v | EBL > The concretes with higher global water contents require
. . : =l ! less mixing energy and exhibit a more fluid-like behavior;
Paste mixing Concrete mixing cycle e N | BS The apparent densities are directly influenced by the
cycle (6 minutes) < .
(3 minutes) > ; global water content used;
| W Lateral Superior | | The saturation of the vine shoots aggregates leads to 2.5

6 7 3 9 10 1112 13 , times increase in the vine shoots concrete's compressive
Time (minutes) strength.
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