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Concrete 3D Printing
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Void formation due to curved side of filament

S-shaped Conventional (S-C)

Linear Staggered (L-S) S-shaped Staggered (S-S)

Linear Conventional (L-C)

Mixture ID

Mass Fraction of Ingredients Chopped 

Steel 

Fiber (SF)+

Chopped

Basalt

Fiber (BF)+

Water-to-

binder ratio 

(w/b) by 

mass

SP to binder 

ratio (SP%) by 

mass of the 

binder
OPC

Limestone

(L)

Sand

(M)

L30 0.35 0.15 0.5 - - 0.35 0.25

L30- SF 0.35 0.15 0.5 0.28 - 0.35 0.35

L30- BF 0.35 0.15 0.5 - 0.28 0.35 0.35

+Percentage by volume of the mixture.

CL: Chord length (100 mm)
R: Radius of curvature (120 mm)

Printing/Filament Modification
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Mechanical Testing
(a)

(b)

(c)

Direction-1 Direction-2 Direction-3
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Four-point Bending
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Flexural Strength



THE WORLD’S GATHERING PLACE FOR ADVANCING CONCRETE

Flexural Strength
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DIC Analysis

Linear Conventional (L-C) S-shaped Conventional (S-C) 3-shaped Conventional (3-C)

Linear Staggered Steel Fiber (L-S-SF) Linear Staggered Basalt Fiber (L-S-BF)
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Uniaxial Compression
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Compression Anisotropy

Linear Staggered (L-S)

S-shaped Staggered (S-S) S-shaped [90/72/54/36/18/0]t 

Linear [90/72/54/36/18/0]t Top to bottom

Ɵ = 180
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Uniaxial Compression

L-S       

L-18 

L-S-SF  

L-18-SF

S-S       

S-18 

S-S-SF  

S-18-SF



THE WORLD’S GATHERING PLACE FOR ADVANCING CONCRETE

Flexure

L-S         S-S        L-18      S-18     L-S-SF   S-S-SF   L-18-SF   S-18-SF
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Thank you

Narayanan.Neithalath@asu.edu 

Narayanan.Neithalath@asu.edu

An NSF AccelNet
Collaborative Effort
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QUESTIONS?
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