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Field Application of 80MPa High Strength Fire Resistant Concrete
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Abstract

Fire resistance and field tests for high—strength concrete(HSC) of 80MPa were carried out to evaluate whether or not
it shows the same material properties even in the field condition of being mass—produced and supplied. As a result, it
was found that fire resistant HSCs containing composite fiber(NY, PP) of 0.075% have great resistance to fire and
spalling. In the field test, before the pumping air contents, slump flow, U-box, L-flow, compressive strength, gap of
hydration temperature of interior and exterior of specimen and placing ratio per hour satisfied the required properties
of HSC. However, after the pumping of HSC, as slump flow and L-flow were slightly less than required criterion, they
need to be improved. In terms of hydration temperature of HSC, it was found to satisfy the related criterion. Packing
ability as well as placing ratio per hour of HSC, which was about 44 m’, show outstanding results. If slump flow of
developed ternary HSC is improved after the pumping it can be useful for the construction of high-rise buildings.
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Field Application of 80MPa High Strength Fire Resistant Concrete using Ternary Blended Cement
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Figure 1. Object of field model test-1st story commercial
building
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Figure 2. Shape of fire resistance test specimen

(c) Detail of fire
resistance sensor

(b) Arrangement of
bar

(a) Shape of fire
resistance sensor

(f) Shape of fire
resistance test
specimen

(d) Finishing the rebar (e) Concrete pouring

Figure 3. Process of fire resistance test specimen
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Figure 4. Process of field model test of HSC
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Table 1. Mix proportions of high strength concrete
Desig W/B Sla Unit weight (ke/m) AE  SP
Strength (%) (%) W C BS FA S G (%) (%)
80MPa 215 40 150 384 174 140 600 907 0.012 1.40
60MPa 285 45 160 365 112 84 725 893 0.005 1.25
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Table 2. Experimental condition

W/B

(%) Hardened concrete

Divison Fresh concrete

Before & After Pumping :
Compressive strength
(3, 7, 28, 56, 91days),

Tensile strength
(28, 56, 91days)

Before & After Pumping
Slump Flow, Air content,
L-Folw, U-Box, V-lot

Factor

Level 1 2
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Figure 5. Result of fire resistance test

(b) Before the test (c) After the test

(a) Setting

Figure 6. Before and after fire resistance test

z

3.2 nZE E3IE MNESN "Il d3

= (KS F
Ao Yepdth £9= 20 49 ¢

e

116

3

S

& AL 745 mE AZEe] glo] BREA 9
ol M mtEal= Ao Yepgon) g 3
.

465 mE &892 2H£100 mm)ol| tha s}

(
-

Py
<5

[o [& fo

it i3
e 4N

o gy o
W ol o

H
2
i

¥
p 4

7hshe B ohE A RS
eEstoloF sht 9 9] L-Flow=
el Ao =&

- B O 3T

—Flow?] 7% 15%
sk
IRE FIHE9
ol
H

et Aol 483 §
k)
ot

i

o]
A

o~

of

.5

RS

k13

-moi
il
L8
>

S =

317] 918F X% ¢l V—Lot A& A3} o
EEAS WSl A o7 Uehth

UsPd5S edA1717] f18ked 0.075 %

74% 80 MPa =8 Ee] 7

&3 F29] o]

7

-

rir
N
2
I

AV

rQ 30 (o of >, ol
2
o

f

ko

0\1
i
i

R
Flot © r
o,

2 Jg
o

X

(e3

%

)

jinss

i

Y

={

o
oX,
2
)

ok
o it

N
un

o2
op
Y

Fo L lo
oy
i)

rlr
(o
it

o W

3]
=

Jepde,
= 2a9E0) 45 4 AnEd A

w
y

A3}

oy

Table 3. Result of flow and air content test

flow properties
L-Flow

Air
U-Box V-Lot content
(mm) (sec.) (%)

Desig
Strength
(MPa)

Slump
Flow

(mm) (sec).

(mm)

Before

Pumping 745

1000  2.04 4.75 2.6

80
After

Pumping 465

550 3.72 50 4.81 2.1

Before

Pumping 595

640 4.48 30 542 2.5

60
After

Pumping 505

590 3.62 50 3.65 20
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Figure 7. Results of compressive strength test
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Figure 8. Result of hydration temperature test
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Figure 9. Results of pumping pressure test
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Figure 10. Results of filling up test
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