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An Experimental Study on the Characteristics and Lateral Pressure of
Super-Workable Concrete
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Abstract

The purpose of this study i1s to estimate quantitatively lateral pressure of super-workable
fresh concrete applied to form-work of prolotype structures, such as tall wall. retamning
wall and beam. As a result of this experiment, a function applicable to design a form-
work system and to predict lateral pressure curve is formulated. Super-workable concrele
may be used for the structures reinforced with dense re-bar like box culvert to place
concrete at a time, and this study for lateral pressure of super-workable concrete may be
useful for form design.
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Table 1. Physical properties of cement

S e Setting time Fineness of Compressive strength(kgf/af)
ecific
Types of cement glrja\(;ity Initial Final cement
o o o
setting(min) | settng(h) (ai/g) 8 T #
Ord P
rdnary Portland) gy, 227 6.16 3338 193 223 311
cement
Table 2. Physical properties of fine aggregate
Tynes Specific Absorption Unit. weight Pasaing seive No. 200 Fineness
ype gravity (%) (tf/m") : modulus
Rl(‘;?goﬁg‘;d 255 1.08 1.558 269
Table 3. Physical properties of coarse aggregate
Types Size of max Specific gravit Absorption Unit weight | Fineness Rate of
P aggregate(mn) : SraviY (%) (tf/mi) modulus | abrasion (%)
Crush
rushed stone 19 271 06 1551 6.57 285
{ Auseong)
Table 4. Properties of chemical admixtures
Specifi Rate of Standard amount (%
pectic pH ?e o naar u_ (%) Main component Remarks
gravity soldity (%) (cement weight)
Sodwum sall of a sulfurnate .
1.21 8 41 02 ~ 2.0 ! Liqud
naphthalene
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Tahle 5. Properties of chemical admixtures

) Specific Fineness
Types of admuxtures gravity (ci/g) Remarks
Fly ash 217 3,200 Boryung Fly-ash Cement Co.
Blast furnace slag 2.93 4,500 Ssangyong Cement Industrial Ca.
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Table 6. Optimum mixing ratio for super-workable concrete and high strength concrete

t binder| Water - )

Unit binder| Water Types of | Fine aggrate e Compactibility |Cone tesl| Compactibility in
weight binder admixtures| ratio (%) (Slump- (Box) (cm) (s) case of dense ba
(kg/m®) {ratio(%) " 7 Flow) ) © e

QOFC 50 256 (62) 0 14 Good
550 348 Fly ash 45 25.4 (60) 1 15 Good
BFS 50 25.4 (55) 0 16 Good

Unit binder| Water - Unit weight (kg/m? . Compressive

weight binder Types of e - c Superplaslicizer strength g

’ admixtures mi= ne oarse (Bx%)

(kg/m®) |ratio(%) Water | Cement xture |ageregate | aggregate (kgf/cm?)
opPC 1915 | 550 0 813 851 2.2 437
550 343 Fly ash | 1915 | 4125 [ 1375 707 908 21 455
BFS 1915 330 220 805 846 i9 565
OPC 174 500 0 645 1,019 15 601
500 34.8 Fly ash 174 375 125 627 989 15 537
BFS 174 300 200 642 1,011 14 579

OPC : Ordinary Portland cement.

BFS : Blast furnace slag
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Table 7. Consistency rheological properties of normal concrete and super-workable concrete
Time in
Slump-| Rate of |Temp. of Total Duration of |Compressive Maximum maximum
Slump height of lateral
Types flow | placement | concrete placement strength lateral
(cm) . placement ) 2. | pressure
(cm) (m/h) (c) {min) (kgf/cm”) 2 pressure
(m) (tf/m*)
(min)
Normal .
17 - 24 29 296 74 240 4.08 74
concrele
Super-
warkable 25 60 89 28 2.96 20 504 6.70 20
concrete
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