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Mechanical Properties of High-Strength Concr ete Subjected
to High Temperature Heating (Part2)

—— Study on Various Strength Properties of Concrete ——

Ken-ichi Ichise  Toru Kawaguchi
Kakuhiro Nagao

Abstract
Research has been conducted to determine the mechanical properties of high-strength concrete under high
temperatures to evaluate the safety of reinforced concrete after afire. This paper also examines the explosive
prevention effect of polypropylene ( PP) fiber-mixied concrete. The following conclusions were obtained.

(1) The compressive strength of concrete with 25 - 50 % of water binder (W/B) declined at temperatures over
2000 , and at 60001, it dropped to 30% - 40 % of its normal strength. (2) The bending strength and tensile
strength of high-strength concrete dropped in a similar manner. (3) PP fiber non-mixed concrete with W/B=20%
exploded at atemperature of 400 00 . However, PP fiber mixed concrete remained stable up to 6000 .

googod

gboboboooborcObOOOOODODODOODOOOODODODOOOOOODOOOODODOD
gbooboooooooboboboboooooobooboooboepPOb0ObLODODODOOOODOODODO

gobodobobooobooboboooboobboon

(1H)OO0ODOO0OO0OwBO2505090 000000000000 0O200000000000000000000

gbooboooecobODODOOO300O40%0000

(Uoo0obooooobooOoooooooooooo

O000O0O000DOOO00ooOOoooDoOo@ PPOOOOOOOODWB2DOCO000DO0OO0ODO0ODOE00
gboobooooooboopPObObObOOOOODODeODODODODODOOO

i1.00000

0000000000 O00FrOOOO6ON/mOOOO0O
OO00oDoO00ooOoOoOoooOoOooDboOo(@OoRren)Oo
gbooboooooooboobobrcOOobOobOOOOO
00000000000 O0OFRBON/MmOOO0OOOOO
goboboooboooobooobobooobboo
gbobooooboooboboboooooboobaono
gbobooooboooboboboooooboobaono
goboboooboooobooobobooobboo
goboboooboooobooobobooobboo
gddodddodooodooooouooooooooo
goooOooOoooooov»-»poooooooooo
gobogbogobooboobbooboon

goobooobooobobooobobooobboo
gboboooobooobobobooobooobooboano
gboboooobooobobobooobooobooboano
goobooobooobobooobobooobboo
goboobooobooboobboobarPObO

45

gbobobooooboobooboboooo

g2.00000

2100000

00000O00Table 100000000 OWBD5000
gboboboz2000b0gboobDoboboboboon
gopPOO0O0O0O0O0OO0ODOODODO

2200000000

ggobbooobboobbooobboooobobog
O0o0oOOoooOoD2.60g/cm00000000OOOO0O
O00O0OO0O0OO0D0ODO2.65¢/cm0 00 00O OW/B=20%
gboboboboobooouoboobooooboosron
002.22g/cm®0 00000 19.65m%/g0 00 00 0O0.15u
mdoooooosFoobooooooooabioxh oo
goooowe=2000000PPODDOOODOOOOO
gboobobopPODbODSODODODI8umOOO10mm
00000.99/cm0 0000 0O01.470 3.43x 103N/mm?0)



OooOOoOooooooNe.e3000000O0O0O0O0OOOOOOOOOOOOOOOOOOOOOOOOO

oooooooDoooows=s500000000000
000000000 0OAEDODODOWSB=20040%0 0000
oboboboboooooobobuoboobOonuAEd
gboboboob
Oo0o00o0oOo0Ows=s000000000021+ 2.5cmO
W/B=20040%0000000000000000O0OS55+
10ecmO0 0000000 O0O0OW/B=50%004.0+ 1.0%0
OOw/B=20040%002.5+1.00 0000000000
OO00DOTable 20000

23000000000
gooooooooooooooooooooooo
gbooooooobobooooooboboboooboo
goboboboJisgogooobooboobobooooo
goboboboboboooboobouoboboboboonbloo
¢ x 200mmd 000 00O 0O100x 100x 400mmO 00O 00O
gbobobooboobooboobosanooobobo

240 000000000000
gboboboboooble0oebobOobOoboOOOO
000000O0oDOoOoOoseJODOODODODOODOD20
30080+ 5%R. H.O0000OO0DO0O0OOOOOOODO
obobobob0o0oo0sednd20+ 30060+ S%R.H.O
obobooooogonog

2500000
gboooooooboboooooobobobooboo
gbobobose0oboboobobobobooooo
goooooooboboboooooboboooboooo
goooooooboboboooooboboooboooo
gooo1c00/nhr0000D0O0OO0ODOOODOOOOO
gbobobobooobooboobobobob24000
goooooooboboboooooboboooboooo
gboboboboooooooosoboboboobooo
gboboboboooooobooboboboobooos o
2000000000000

g3.00000ooboooo

3.100000o00oa
goooooooogwse=20400000000000
goooooboobobobooooobobooooo
oooo0oooDboOoOows=20w02000000000
gboooooooboboooooobobobooboo
goooooooboboboooooboboooboooo
oboboboboobooooobooonog

3.200000
gbobo400000000.05mmb0oboooooOnO
gboboboboooooouobgeocobobobong
goooooboobobobooooobobooooo
gboboboboooooboobobgoboeoonnonO
o2mbO0O0O0O0D0O0O0OOOOODO

46

Table 1 00OODO

Test Conditions
0ooo 0000 ogoo
0ooooag 20%, 25%, 30%,40%, 50% 0
2000000, 1000,2000,
ooon 3000 , 4000, 5000, 6000 H
0oooooon
00ooooon oooon .
Table 2 00 O0D0OODOOO
Concrete Mixing Proportion
W/B 0000 (kg/m?) ooo
No. (%) "D 'wlcsF[ s ]G Jpplo 0000(%)

20 [PP-20 170|765 85 | 611 | 767 | 0.9
20 N-20 | 170|765 85 | 611 | 767
25 N-25 170|680 0 | 683 | 863

. Cx 3.0%
0
0
30 N-30 | 170|567 0 | 729|914 | O
0
0

Cx 2.8%
Cx 2.0%
Cx 1.4%
Cx 1.0%
Cx 1.0%*

40 N-40 | 170|427 0 | 780 | 975
50 N-50 | 170]341| 0 |838] 961
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