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Dispersibility and Flexural Toughness Evaluation of Fiber
Reinforcement Cellular Sprayed Concrete by added Foam.
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'Dept. of Civil Engineering, Kangwon National University
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Abstract In this paper, dispersibility of steel fiber is improved mixing with form for material development of
protection and blast resistant structure sprayed concrete. And it is developed a high toughness cellular sprayed
concrete material using steel fiber. Oversupply form for dispersibility improvement of steel fiber is mostly fade away
through sprayed, finally it is satisfied with the proper mixing ratio under 3 % ~ 6 %. This is considered for
compressive strength and flexural toughness. Test results of compressive strength showed superior strength capability
in 28, 56 days, also flexural strength and flexural toughness is great. Then oversupply form is enhanced for
dispersibility of steel fiber and I think that it did not cause decreasing of strength. But analysis results of pore
structure through image analysis failed for a great spacing factor and specific surface area. This is largely measured
in spacing factor because air content have a grate evaporation effect for sprayed.
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Table 4. Physical properties of mixed aggregate

Aggregate Specific Fineness
type gravity modulus
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-+~ Mixed aggregate grading distribution range
100 ——Mixed aggregate grading distribution Jo

P =N %
S S S
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Fig. 2. KS F 2577 Distribution of mixed aggregate

Table 3. Physical properties and chemical composition of 23.4 28R
silica. fume A5 QA9 Hook®d A fE AMgalgon,
Type Test A= H A A EL ALL-3F o
ATl Sl H A AES AT Qureo
Density(g/cm) 22 N X A wo] Abgals Al =
ignition loss(%) 3.45 below = B el 78 el AHSshE 430 mm)S
Physical Fineness(cii/g) 150,000 ~ 300,000 MAste] A& ol ALL3}9 0™, Table 5+ & Lol A
— S
propertis [—— <0 Spheney 2 AR A el T Algloltt
Particle size(um) 1
Unit weight(kg/m) 250~300
Ingredient Silicon(85% more than) Table 5. Physical properties of Steel Fiber
Si0x(%) 85~95
ALO3(%) 1.5 below Type Test
Chemical Fe,03(%) 3.0 below Length (mm) 30
properties CaO(%) 0.7 below Diameter (mm) 0.5
MgO(%) 2.0 below Aspect ratio 60
SOs(%) 0.2 below Specific gravity 7.85
Tensile strength of fiber(MPa) 1020.2
2.3.3 =X
Fo 2AE AWX4(Gmax) 10 mmel A= 243} 2.3.5 71ZH
AIAE B w2 AL, Fo 2ol A2 7]_‘?_21]9] AWBAYEARE AF7|9F A7) 2 o]F
o 7|Ze wa AabA) ek ok 13, 10, 5,25, 12, A 3L 71 B =, 25719 B ARl v
06, 0.3, 0.15 mm AL Fulste] Ztzte] Ao wiap=  F10 7IEAE AN FEefe RUYH, = o) 5
%1]_{]:_0 = H% x.“;ill ?:;_ -r] KS F 2577 “ﬁlﬂ XH qs tﬂi]’ /\]2_]]:]' EE@' U]"ﬂ:l’ ?_837]_‘11_"5 %Hﬂcﬁ%} el
o» QLRE BN Z7hAd] sgels T2 —17—} wp e ol8ske] FATES] E¢E ¥ Solsh e
2 sl Adsd. EgE4e 2ad =xgo v =wolME d9] CARel VIZAE of&ste] Aux
Table 49} 271, KS F 2577 “¢2geg Aunr quy  /IEAE F 237 E Sk A4S A-Ssan

4194



28 BUT Han B8 Andoel 2ace yel B4 2 BAY W
2.4 A Y :
2.4.1 AUEE 5
Aol e mik S el g g Stesl Fibers (78
ellular
9 71Es £ 20 BAHE AL Tl
T 2 2 -84 B Skl Fiber Ball d4o] &

N fter

Before

Fig. 3. Improving material property using form concrete
Improvement of material property using form
concrete

242 ATgo] 32| E EtM

A weE S

>

Yoty

600 mm x 600 mm x 250mme] 3
A3t 9100 Y58 FZE AF st
AE A 2 TEA AIES AAsk e, |

x 460 mm x 100 mm<] =dol €}

Plan View Side View

Fig. 5. Panel Manufacturing of Cylindrical Specimen

460

460

Plan View Side View

Fig. 6. Panel Manufacturing of Beam Specimen

E

f



A7 £33 =R A A6 A6E, 2015

%Ath Table 62 71224 2 U4 Alde AF 7l

°ojth.

Table 6. Testing schedule of Basic property and Durability

Test item schedule & time Test types
Slump B.S and A.S each 1 KS F 2402
. KS F 2421
Air Contents B.S and A.S each 1 KS F 2449
. - . Fiber Washing
Dispersibility Test A.S twice KS F 2783
W/B Test B.S and A.S each 1
Compressive Strength A.S 28, 56 days KS F 2405
Flexual Toughness A.S 28day KS F 2566
Image Analysis A.S 28day twice ASTM C 457

B.S : Before Sprayed
A.S : After Sprayed
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