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Tém tit — Cic cong trinh xay dung khi bi hoa hoan thudng anh huong dén kha ning lam viéc va do
bén cua két cdu, trong d6 tac dong ciia ngon lira dén bé tong 1a quan trong nhat. Nghién ctru nay thuc
nghiém anh hudng ctia ngon Itra dén tinh chét cuong do cua bé tong. Nhiét d6 cua ngon Itra c6 cac nhiét
d6 khac nhau tir 200°C dén 500°C. Thoi gian ngon lira duy tri nhiét d6 1an luot 1a 1 gio dén 4 gio lién tuc.
Bén canh do, tac dong cua ngon lira con xem xét tac dong dén bé tong & céac vi tri khac nhau. Két qua
thuc nghiém cho thiy, nhiét d6 cang cao thi ngon lira tac dong dén cuong d6 cua bé tong giam rat nhanh.
Thoi gian chiu tic dong va mit tac dong ciia ngon lira ciing anh hudng rat nhidu sy suy giam cuong do
bé tong.

Abstract — Fire is greatly changed the performance of concrete structure on workability and
durability. Hence, the failure of concrete strength in fire is very important. In this research, the various of
concrete strength is considered on fire impacting. Excessive temperature of fire in range from 200°C to
500°C is investigated. The duration time of fire in range from 1 hour to 4 hours is used. On the other hand,
the fire impacting in various sections also are considered. In the results, the decreasing in strength of
concrete is strongthly valued by temperature of fire. Thus, strength of concrete is not only reduced by
duration of time but also reduced by impacting section.

Tir khéa —Bg¢ tong (concrete), ngon lura (fire).

1. Pat van dé

Hién nay, Viét Nam dang c6 xu hudng phat trlen nha cao tang, toc do d6 thi hoa cao, mat
d6 dan sd, mat do xay dung gia tang dan dén nhu cau 16n cho viéc phat trién cong trinh nha 0,
trong d6 ¢ cong trinh nha cao tang, siéu cao ting dé phat trién cho cac do thi. Khi Xay ra su co
chay xay ra trong cac cong trinh nha c6 thé anh hudng véi cac mirc do khac nhau dén két cau
chiu lyc va cac bo phan kién trac, & muc d6 nhe thi bi am khoi trén cac bé mat, & mac do 1on
hon c6 thé gay ra hu hong cuc bd vat ligu bé mit, con nang thi sup dd toan bd két cAu. Vé mat
két cau dé c6 thé dua quyét dinh vé viéc st dung lai, can tién hanh khao sat va danh gia hién
trang hu hong cta cong trinh mot cach khoa hoc va c6 hé thong. Mirc d6 hu hong cua cong
trinh hay anh huong ciia cong trinh do chay c6 thé phu thudc vao cac yéu td, trong d6 c6 dic
diém ciia tai trong chdy; loai két cdu chiu luc; cac dic diém vé hinh hoc va diéu kién thong gi6
ctia can phong hodc khu vuc bi chay; thoi gian kéo dai cia dam chay va nhiéu yéu té khac.
(Pham Duy Hittu, 2005; Phan Thanh Long, 1996; Hoang Anh Giang, 2000).

Céc nghién cuu vé su thay ddi tinh chét cuong do cua bé tong dudi tic dung cua nhiét do
cho théy qua trinh chay s€ tac dong dén dac trung co hoc cua bé tong nén, dén su lam viéc gitra
bé tong va cbt thép, dén kha niang chiu nhiét ctia timg thanh phan nguyén liéu trong bé tong nén.
Tuy thudc vao nhiét d6 chay va thoi gian chay ctia ngon Itra s& tac dong dén kha ning chiu luc
ctia bé tong (Nguyén Truong Thang va Nguyén Tan Trung, 2019; Bailey, 2002; Jansso va
Bostrom, 2009; Hawileh, 2011).

Nghién ctru nay dénh gia kha nang thay ddi cuong do ctia bé tong dudi tac dong ciia ngon
Itra voi cac diéu kién khac nhau vé nhiét do, thoi gian tac dong va vi tri tac dong dén vat li¢u
bé tong. Qua trinh dot bé tong s& trinh bay thuc nghiém anh hudéng ctia nhiét 4o dén kha nang

lam viéc cling nhu dJ bén cua bé tong.
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2. DPoi twong nghién ciru va phwong phap thue nghiém
2.1. Xi mang

Xi ming duogc sir dung 1a PC40 c6 céc tinh chit co 1y va thanh phan hoa trinh bay trong
bang 1:

Bing 1. Thanh phén tinh chit co Iy ciia xi méing

Chi tiéu co'ly Pon vi Gia trj
Cuong do nén
3 ngay 21,7
7 ngiy N/mm? 342
28 ngay 44.5
Khdi lwong riéng g/em’ 3,18
Do min Blaine cm?/g 3350
Luong nudce yéu ciu % 27,5
D6 gidn ng thé tich mm <1
Khéi luong ty nhién kg/cm3 1270

Nguon: Tdac gia tong hop
2.2. Cat

Cét song dugc str dung co khéi lugng riéng 2,63 g/cm?, khéi luong thé tich 1,46 g/cm’, mo
dun do6 16n 1,8.

2.3. Pd dim

P4 dam c6 kich thudc Dmax 12 20 mm, khéi luong riéng 2,73 g/em?, khdi lugng thé tich
1,67 g/em?®.

2.4. Phwong phdp thuc nghi¢m va thanh phdn cap phoi

Bé tong dugc ché tao 6 cap do bén thiét ké B25 theo TCVN 5574: 2018. Thanh phan cép
phoi cua bé tong dugc trinh bay trong bang 2.

Bing 2. Thanh phan cip phéi bé tong

Xi ming (kg) ba (kg) Cat (kg) Nudce (lit)

B¢ tong 350 1130 720 250

) Nguon: Tac gia tong hop
Bé tong sau khi dugc ché tao va bao dudng trong 28 ngay theo TCVN s€ dugc cho vao
thiét bi 10 dot. Nghién ctru s€ thuc nghiém tinh chat co hoc ctia bé tong dudi tac dung ctia nhiét
do, thoi gian va phuong phap dot nhu sau:

- Nhiét d6 chay lan luot tai cic mirc nhiét do 1a 200°C, 300°C, 400°C va 500°C.

- Thoi gian lwu nhiét d6 tai cac mae nhiét 1an luot 1a 1 gio, 2 gio, 3 gio va 4 gid lién tuc
trong thiét bi 1o dot.

- Phuong phap dot 1an luot str dung ddt 1 mat, 2 mat va 4 mit cua thiét bi 10 dot.

Két qua thyc nghiém anh hudng ciia ngon Itra dén tinh chat cuong do ciia bé tong dugc
trinh bay lan lugt trong bang 3, 4 va 5.




TAP CHIi KINH TE - CONG NGHIEP

Bdng 3. Cwong do bé tong sau khi thwc nghiém voi tac dong ciia ngon liva 6 1 mat

0 giov lgiv | 2giv 3giv | 4giv
STT Nhiét do chay (°C) . .
Cuong do nén (N/'mm?)
1 200 36,4 32,5 24,5 21,7 19,5
2 300 36,4 26,7 22,7 18,5 16,7
3 400 36,4 243 19,4 17,8 15,2
4 500 36,4 18,2 15,7 13,1 11,3
Nguon: Tac gia tong hop
Bdng 4. Cuwong dp bé tong sau khi thuc nghiém voi tac dopng ciia ngon lira ¢ 2 mdt
0 gio 1 gio 2 gio 3 gio 4 gio
STT | Nhiét dé chay (°C) &l &l &l &l &l
Cuong d) nén (N/mm?)
1 200 36,4 31,2 234 20,1 17,8
2 300 36,4 234 18,4 17,7 13,5
3 400 36,4 17,8 14,7 12,8 11,3
4 500 36,4 14,5 12,8 10,3 9,2
Nguon: Téc gia tong hop
Bdng 5. Cuong dj bé tong sau khi thuc nghiém voi tac dong ciia ngon lira ¢ 4 mdt
0 gio 1 gio 2 gior 3 gior 4 gity
STT | Nhiét dd chay ('C) £l go | 2g0 | 3¢ | 4o
Cuong d) nén (N/mm?)
1 200 36,4 27,8 21,4 18,7 16,2
2 300 36,4 18,2 16,7 15,3 13,8
3 400 36,4 13,7 11,5 10,4 9,2
4 500 36,4 9,4 8,1 7,2 6,7

3. Két qua nghién ctru va danh gia

Nguon: Tdc gia tong hop

3.1. Anh hwéng ciia nhi¢t dj chdy dén tinh chit cwong dp bé tong
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Hinh 1. Anh hwéng ciia nhigt dg chdy dén cwong dp bé tong

Két qua thuc nghiém cho thiy bé tong c6 xu hudng giam cudng d6 nén dudi tac dong cia
nhiét ¢o. Sau thoi gian 1 gid chiu tdc dong & nhiét do 200°C, cuong do nén ctia bé tong thuc
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nghiém dat 32 N/mm? va giam khoang 10% so v&i mau bé tong d6i ching nhur trén hinh 1.
Thue nghiém cho thiy cudng do bé tong dat gan 27 N/mm?, giam 25% tai nhiét d6 300°C,
cudng do bé tong dat 24,3 N/mm?, giam 33% tai nhiét d6 400°C, cudng do bé tong dat 18,2
N/mm?, giam dén 50% tai nhiét do 500°C.

Dudi tac dong cua nhi¢t do thay @i tir 200°C dén 500°C, thuc nghiém di cho thiy cuong
dd nén cua bé tong giam dén 50%. Viéc suy giam cuong do la do nhiét do cao da tac dong dén
bd khung chiu luc cua bé tong, lam thay d6i kha nang lién két trong bé tong.

3.2. Anh hwéng ciia thoi gian dén tinh chit cwong dé bé tong

Thyc nghiém trién khai gia nhiét ¢ nhiét d¢ tir 200°C dén 500°C véi thoi gian luu nhiét 1an
luot 1a 1 gio, 2 gio, 3 gid va 4 gio. Két qua vé sy thay doi cuong dd bé tong duoc trinh bay
trong hinh 2.
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) Hinh 2. Anh hwéng ciia thoi gian dén cwong dp bé tong

K&t qua trén hinh 2 trinh bay cuong do nén cé xu hudng giam cuong do khi tang thoi gian
chiu nhiét tai cac mirc nhiét khac nhau.

Tai nhiét do 200°C, bé tong c6 su suy giam cudng do nén tir 10% ting dan dén gan 50%
khi thoi gian dot tang tir 1 gio dén 4 gio lién tuc.

Tai nhiét d6 300°C, bé tong c6 su suy giam cudng dd nén tir 25% ting dan dén 55% khi
thoi gian dot tang tir 1 gio dén 4 gio lién tuc.

Tai nhiét do 400°C, bé tong c6 su suy giam cudng dd nén tir 33% ting dan dén 60% khi
thoi gian dot tang tir 1 gio dén 4 gid lién tuc.

Tai nhiét do 500°C, bé téng c6 su suy giam cudng d6 nén tir 50% tang dan dén 70% khi thoi
gian dot tang tr 1 gio dén 4 gio lién tuc .

3.3. Anh hwong cua vi tri tac dong ngon lira dén tinh chit cuwong dj bé tong

Két qua cho thay qué trinh thuc nghiém ddt bé tong theo phuong phap d6t 2 mat 1am giam
cuong do nén cua bé tong nhanh hon so vdi viéc phuong phap dot 1 mat.

Hinh 3 cho théy tai nhiét do 200°C, cuong do nén cua bé tong giam rat nhanh khi kéo dai
thot gian dot. Thoi gian dot lién tuc trong 4 gio lam giam cuong dd nén cua bé tong tur 50 dén
75%. O nhiét d6 500°C, cuong d6 nén ciia bé tong gidm rat nhanh.

Qua trinh thyc nghiém dot 4 mit cia bé tong tai nhiét d6 200°C véi thoi gian tir 1 gio dén
4 gi0 cho thay cuong do nén cia bé tong suy giam tur 23 dén hon 55% nhu hinh 3.

Tai nhiét 6 300°C cudng do nén cta bé tong suy giam tir 50 dén 60% v&i thoi gian tur 1
gio dén 4 gio.
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Hinh 3. Anh hwéng ciia vi tri tic dpng ngon liva dén cwong dp bé tong

Tai nhiét d6 400°C, cudng do nén ciia bé tong suy giam tir 60 dén gan 80% voi thoi gian
tur 1 gio dén 4 gio.

Tai nhiét d6 500°C, cudng do nén ctia bé tong suy giam tir 70 dén hon 80% vdi thoi gian
chay tr 1 gio dén 4 gio.

Két qua thyc nghiém trén hinh 4 cho thiy qué trinh d6t bé tong theo phuwong phap khac
nhau va thoi gian khéac nhau tdc dong rat 16n dén tinh chat cuong do cia bé tong.
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Hinh 4. Anh hwéng ciia vi tri tac dpng va thoi gian chdy ciia ngon liva dén cwong dp bé tong

Tai nhiét d6 200°C, cuong d6 nén cua bé téng giam tir 10 dén 25% khi thay d6i phuong
phép dbt 1 mat, 2 mat va 4 mit trong 1 gid lién tuc. Cuong d6 nén giam tir 33 dén 45% khi thay
d6i phuong phap dbt 1 mat, 2 mat va 4 mit trong 2 gio lién tuc. Cudng d6 nén giam tir 40 dén
50% khi thay d6i phwong phap dot 1 mat, 2 mat va 4 mat trong 3 gio lién tyc. Cudng do nén
giam tir 45 dén 55% khi thay d6i phuong phap dbt 1 mat, 2 mat va 4 mit trong 4 gio lién tuc.

4. Két ludn

Nghién ctru anh hudng ctia qua trinh chay dén tinh chat cuong do ciia bé tong dat dugc cac
két qua nhu sau:

- Nhiét d9 chay tac dong truc tiép lam giam cuong do bé tong. Ngon lira c6 nhiét do
tr 200 dén 500°C 1am giam cudng do bé tong tir 10 dén hon 50% trong thoi gian 1 gid lién
tuc tac dong.

- Khi chiu tic dong ctia ngon lira, viéc kéo dai thoi gian tac dong anh hudng rat nhiéu
dén cuong do bé tong. Khi nhiét do chay 500°C trong 4 gid lién tuc 1am giam cudng do bé

tong dén hon 70%.
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- Qué trinh @6t chay tac dong dén cac vi tri khac nhau ciia bé tong ciing anh huong dén
cuong do. Khi bé tong bi ngon Itra tac dong 1 mat, 2 mat va 4 mat thi cuong do bé tong co
kha nang bi giam tir 50 dén 80%.
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