GG CONGNGHE |

GIAI PHAP TiNH BEN NHIET CUA BE TONG TRO TRAU VE
AN TOAN PHONG CHAY CHO CAC CONG TRINH XAY DUNG

Pang S§ Lan
Truong Dai hoc Phong chdy chira chady

Tém tit:Bai bdo trinh bay mét s6 thi nghiém mau bé tong tro trau M300, nghién ciru anh hwong
tro trdu den cwong do chiu nén, hé s6 dan nhiét va kha nang chiu lia cua bé tong tai phong thi
nghiém ciia Vién khoa hoc céng nghé bé tong va két cau xdy dung trong diéu kién chay. Két qua
nghién ciru cho thdy bé tong tro trdu c6 thé cdi thién tinh chdt vé cwong do khi tiép xiic ¢ nhiét dé
cao. Tinh déan nhiét thcfp hon véi mau khong swr dung tro trdu, do vay cdi thién tinh cach nhiét khi
tiéb xuc nhi¢t do qua cao xudt hién khi hod hoan. Hé sé déan nhiét thcfp con co tac dung lam giam
su lan truyén nhiét tir mat tié}) xuc chay sang mat doi dién, giam chénh léch nhiét do gitra khoi
bé téng va thoi gian tiép xiic nhiét dé dwoc kéo dai. Xu thé ndy cé tic dung han ché irng sudt
nhiét trong khoi bé tong va tr dé lam gidm nirt trong bé téng khéi Ién, dong nghia véi viéc kéo
dai thoi gian an toan khi xdy ra chdy. Viéc ing dung vt liéu cach nhiét lam bang bé téng tro trdu
rdt can thiét nham ndng cao chdt wong cong trinh, giam t6i da riii ro trong trwong hop xdy ra hoa
hoan.

Summary: This article presents some experiments on grade 300 rice husk ash concrete
specimens, researches on the effect of husk ash on the compressive strength, thermal
conductivity ratio and fire resistance of concrete in the laboratory of the Institute of Science and
Technology of Concrete and Construction structures in fire conditions. Research results show
that ash rice husk ash concrete can improve the properties of strength when exposed to high
temperatures. Thermal conductivity is lower than the non-hush ash concrete specimens, thus
improving the thermal insulation properties when exposed to excessive heat dure a fire incident.
low thermal conductivity ratio decreases the thermal transmission from the surface exposing to
fire to the opposite side, reducing the temperature difference between the concrete blocks and
the fire exposure time is extended. This trend is effective in restricting the thermal pre-stress
within the concrete block and thereby reducing the cracking in large concrete blocks, it means
prolonging the safe time when fire incident occurs. The application of thermal insulation
materials made of ash-husk ash concrete is essential to improve the quality of the construction
work, minimizing the risk in the event of fire.

GlolI THIEU ngdy duoc nang cao. Trong nhitng nim gan
day Viét Nam da tro thanh mot qudc gia co
xu hudng phat trién xdy dung nhu: cic toa
nha cao tdng véi nhiéu myc dich khéac nhau,
cac trung tam thuong mai, trung tam vui
choi giai tri, cac nha ché xuit, khu cong
nghiép trong cac do6 thi day dac, song song
Ngay nhan bai: 20/42018 v6i sy phat trién do, d(‘?ng nghia véi viéc ¢
Ngiy thong qua phan bién: 08/5/2018 nguy co xdy ra chay, nd trong cac cong trinh
Ngay duyét dang: 15/6/2018 thi mic thiét hai cling s€ cao hon so voi

Cung voi sy phét trién chung cia nén kinh té,
diéu kién song cta cac thanh phd, mdi con
ngudi, mdi gia dinh va cta toan xa hoi tai
nhiéu quéc gia trén thé gidi, bao gdm ca & Viét
Nam, tit ca cac gi tri ciia cudc song ciing
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truée ddy. Theo thong ké bao céo tong két
hang nim ctia Cuc Canh sat PCCC ké tir nim
2007 dén thang 2 nam 2017 trén ca nudc di
xdy ra 21348 vu chay, n6 lam chét 693 nguoi
va bi thuong 1989 ngudi, thiét hai truc tiép
vé tai san 1én dén 9809 ty dongDé han ché
mirc tdi da nhitng thiét hai da ké trén, cac
bién phap phong chdng chay, nd da dugc ap
dung mot cach triét dé trong tit ca cac linh
vuc, khong ngoai 1¢ trong ngoai nganh xay
dung, bén canh nhiing bién phdp phong
chdng chéay, nd truyén thong khi xay dung
cac cong trinh can phai tuan tha cac yéu cau
vé kién tric, lap dat cac thiét bi bao chay,
chita chay, st dung cac vat liéu c6 kha ndng
chiu nhiét cao vv..

Nhirng thanh tyu cia khoa hoc va cong nghé
vat liéu dang c6 nhitng bude phat trién quan
trong tao ra nhiéu loai vat liéu c6 tinh wu viét
ung dung trong moi linh vyc ctia cude séng,
dé ché tao bé tong co do bén tiép xic & nhiét
d6 cao 1a mot van dé cap bach dé ngin ngra
cac vu chay, né. Mot trong nhitng nguyén
nhan chinh giy tr vong va chan thuong do
chay 1a sy sup d6 cua cic céu trac két cau
cong trinh. Khi bé tong & nhiét do cao, cac
tinh ning cta bé tong thé hién sy mat mat
cac tinh chét chiu luc, din dén lam pha huy
mot phan hodc toan bd cau trac két cau cong
trinh, vi vy can phai phat trién cac bién
phap dé bao vé bé tong tir sy pha huy khi
chiu tai, cling nhu c6 kha nang ngin ngra su

pha huy ciia bé tong can thiét tlep xac &
nhiét do cao khi xdy ra chay, n6 ... Véi
nhitng cong nghé hién nay dé ché tao cic
loai bé tong cuong do va tinh bén nhiét cao,
trong thanh phan cdp phdi khong thé thiéu
cac loai phu gia siéu déo va phu gia khoang
hoat tinh, & Viét Nam mdt trong nhiing
ngudn nguyén liéu phd bién véi trit luong
16n dé ché tao phu gia khoang hoat tinh d6 1a
tro trau. Trong nghién clru nay, tac gia sir
dung tro trau dé ché tao bé tong nham thay
thé mot phan xi mangtangtinh bén nhiét cua
bé téng gop phan bao dam an toan phong
chdy cho cac cong trinh xdy dung hién dai
dap ng nhu cu c6 mot moi trudng an toan
mang lai cudc séng yén binh, hanh phiic cho
nhan dan.

1.NGUYEN VAT LIEU VA PHUONG
PHAP THU NGHIEM

Mau bé tong nghién coru M300 sir dung vat
liéu xi mang Podclang PC40 - Nghi Son; da
Kién Khé, Ha Nam, chon D,,,,= 20 mm; cat
song 16 hat 16n va sach c6 My = 2,63. Cét liéu
16n, nho st dung trong nghién ctru co tinh chat
dap ung tiéu chuan Viét Nam. Két qua phén
tich thanh phan hoa hoc cta xi mang PC40 va
tro trdu thé hién & bang 1 va bang 2. Tat ca cac
mau kiém tra cudong d6 chiu nén déu c6 kich
thude 15x15x15cm. Tién hanh trong phong thi
nghi¢ém cua Vién khoa hoc cong nghé bé tong
va két cdu xdy dung trong diéu kién chay [1],

(2], [4], [3]-

Bang 1: Thanh phan ho4 hoc ciia xi ming Nghi Son PC40, (%)

SiO, Fe,0; ALO; CaO MgO Na,O K,0 SO, MKN
20,65 3,43 5,42 62,84 2,01 0,16 0,74 1,74 1,14
Bang 2: Thanh phén hoa hoc ciia tro triau, % khéi lwong
SiO, ALO; Fe,04 CaO MgO SO; K,0 Na,O TLILIT
87,56 1,61 0,70 1,70 1,60 0,58 0,01 2,18 2,86

Bang 3: Thanh phan cp phéi bé tong
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Ki | _. Xi | Tro | .. . i Phy gia
TT higu zlot Loai bé tong ming | triu Cat | Pa | Nubc | gixament R
mau : kg kg kg kg lit lit
1 M1 [6-8 [Bétongtrotrau 10% | 372 | 41,3 | 765 | 1027 | 210 3,72
2 M2 [6-8 |Bétdng tro trau 15%| 351 62 758 (1027 | 210 5,66
3 |M3 [6-8 |Bétongdéichung | 413 | - | 753 |1026] 210 0,00

Xac dinh hé s6 dan nhiét bé tong mdi té 3 mau  bién do nhiét do tai cac vi tri doc theo trung
¢6 kich thudc (70x70x20)mm. Mau dé tho tidm cia mAu thir bao gdm: cach day khudn
nghiém xac dinh kha nang chiu Ita c¢6 kich 25mm, ¢ tam va cach nhau 25mm.

thudce (200x200x200)mm va dat cac day cam

[
Hinh 1. Chudn bi mdu
2. PHAN ' TICH ANH HUONG TRO nén cia bé tong Trudc khi nén miu, dua mau
TRAU PEN CUONG PQ CHIU NEN vio tu sdy cai dit thoi gian sdy 20 phit, chon
CUABE TONG nhiét do 160°C, nhiét do trong tu ddng déu
duoc hién thi nhiét d6 trén dong hd kim.

Qua trinh thi nghiém xac dinh cuong dd chiu

Hinh 2. Sdy mdu bé tong Hinh 3. Ldy mau sau khi sdy

Khi cdc mau sdy xong, gidm nhiét do tu dén Nghién ctru cho théy cuong do chiu nén & tudi
nhiét d6 moi trwdng, ldy miu ra khoi ti va  sém 7 ngay trén hinh 4 ciia mau sir dung 100%
duoc tién hanh bang may nén cia Nga 1250 xi ming PC40 cao hon dang ké cu thé 1a 26,8
kN. Két qua khao sét cuong do chiu nén, sy Mpa, trong khi d6 & céac mau sir dung tro trau
phat trién cuong do ciia bé tong thé hién dtrén  thi cuong dd chiu nén phat trién cham hon. Cu
bang 4. thé & ty 16 tro trdu thay thé 10% cuong do 1a

TAP CHi KHOA HOC VA CONG NGHE THUY LGOI SO 44 - 2018 3



EELGITX;CSM _ CONG NGHE |
21,5 MPa, ¢ty 1é tro trdu thay thé 15% ardng
do 1a 16,2 MPa. Nguyén nhan vi ¢ giai doan
dau qué trinh hydrat hoa, phan @ng Puzolan
gitta SiO, cta tro tru va tinh thé Ca(OH), ciia
xi mang hydrat hoa dé tao thanh gel C-S-H

xdy ra cham hon so v6i phan ung hydrat hoa
cia xi mang, ddng nghia véi luong khoang
hoat tinh tao C-S-H , C-A-H tir qua trinh thuy
hoa xi mang s& lam cudng do bé tong thip ¢
thoi gian dau [9].

Bing 4: Cuong d6 chiu nén bé tong tro triu ¢ cic ngay tudi

rr | K¥ | Picdiém thanh phanbé | Doluuding | Cudng dp bé tong (MPa)
hi¢u tong (cm) 7 ngay 28 ngay

1 M1 [ Bétongtro trau 10% 7,5 21,5 35,4

2 M2 | Bé tongtro trau 15% 6,3 16,2 28,7

3 M3 | Dbiching 8 26,8 37,5
40 chiu nén cua bé tong st dung 100% xi mang
= PC va 90% PC + 85% PC ¢6 su chénh léch
12 . . I I thp, tro trau lam cho bé téng phat trién cudng

B& tdng tro trdu 10% Bé téng tro triu 15% asi chung

m Cuong d bé tng (MPa) = Cuérng d§ bé ting (MPa)

Hinh 4. Cuong do chiu nén cua bé tong
6 tuoi 7, 28 ngay

Mau bé tong sir dung 100% xi miang PC40 co
cuong do chiu nén phat trién sém, cuong do o
7 ngdy cao hon déng ké, cao hon so vdi cac
mau st dung tro trau thay thé xi mang PC. Tuy
nhién, dén tudi 28 ngay thi hé s6 doc giira cac
mau khong chénh léch 16n, c6 xu hudng xich
lai gan nhau hon. Piéu nay c6 nghia la ¢ giai
doan sau 7 ngay, dac biét 1a 28 ngay cuong do

do chdm ¢ giai doan dau 7 ngay va tdng dan &
giai doan sau.

3. PHAN TiCH ANH HUONG TRO TRAU
PEN HE SO DAN NHIET CUA BE TONG
Duing thiét bi do hé s6 dan nhiét 1a nhiét ké voi
may ghi dit liéu PCE-T800, thiét bi do nhiét do
v6i 8 kénh va thé SD 2GB dé ghi dit lidu. Man
hinh hién thi 4,5 inch cho phép hién thi do thi
cic ga tri do lwong hién tai dé phan tich dé
dang sy phat trién nhiét do theo phuong phéap
ngudn dong. M au duoc ché tao theo tiéu chuan
ASTM D5334 cua My trong phong thi nghiém
cua Vién khoa hoc va congnghé bé tong.

Hinh 5. Thiét bi do hé sé6 dan nhiét

Qua nghién ctru xac dinh hé sé dan nhiét caa
bé tong & cic mau bé tong véi ham luong tro
trdu khac nhau va mau bé tong ddi chirng duoc
thdng ké trong cac bang 5, 6 va 7. Két qua cho

thay bé tong tro trdu 0%, hé s6 dan nhiét 16n
nhit L = 1,157 (W/m°K), nho nhat A =
1,152(W/m°K); bé tong tro trau 10%, hé s
dan nhiét 16n nhat A = 1,055(W/m °K), nhé
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nhatA = 1,002(W/m °K); bé tong tro trdu 15%
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diéu nay chung to hiéu qua bé tong tro triu

c6 hé sb din nhiét 16n nhat la A = cach nhiét tét, co thé si dung lam vat liéu cach

0,984(W/m°K), nho nhét A = 0,968(W/m°K)

nhiét [3].

Bang 5: Hé s6 din nhiét ciia miu bé tong doi chimg

TT | Thoi | Chiéu day Nhiét o (°C) Théong lwong nhiét/ | Hé sb din
gian | miu (m) T T Heat Flux (V) nhiét A
(phit) Mt néng | Mitlanh | S6 doc truc tiép (mV) | (Wm °K)
1 0 0.02 101.8 36.5 56.200 1.155
2 10 0.02 102 36.5 56.340 1.155
3 20 0.02 102.2 36.6 56.390 1.154
4 30 0.02 102.1 36.6 56.200 1.152
5 40 0.02 102.1 36.5 56.330 1.153
6 50 0.02 102 36.6 56.380 1.157
7 60 0.02 102.0 36.5 56.210 1.152
8 70 0.02 101.9 36.5 56.320 1.156
9 80 0.02 102 36.6 56.290 1.155
10 90 0.02 101.8 36.4 56.340 1.156
11 100 0.02 102.1 36.5 56.390 1.154
12 110 0.02 102.2 36.6 56.430 1.155
13 120 0.02 102.2 36.7 56.340 1.155
Bang 6: Hé s6 din nhiét ciia miu bé tong tro trau 10%
TT | Thoi | Chiéu day Nhiét @ (°C) Théng lwong nhiét/ | Hé s din
gian mau (m) T T Heat Flux (V) nhiét A
(phit) o ) ) (W/m °K)
Mat nong | Matlanh | S0 doc truc tiep (mV)
1 0 0.02 99.7 345 48.680 1.002
2 10 0.02 99.5 34.6 48.560 1.004
3 20 0.02 99.4 34.7 48.570 1.008
4 30 0.02 99.3 34.7 48.360 1.005
5 40 0.02 99.1 34.6 48.380 1.007
6 50 0.02 98.7 34.8 48.230 1.013
7 60 0.02 98.1 343 48.220 1.014
8 70 0.02 98.2 34.5 48.100 1.014
9 80 0.02 98.6 34.7 47.970 1.008
10 90 0.02 97.2 34.1 48.230 1.026
11 100 0.02 96.3 34.7 48.400 1.055
12 110 0.02 95.8 34.5 47.870 1.048
13 120 0.02 95.2 34.2 47.560 1.047
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Bang 7: Hé s6 din nhi¢t ciia miu bé tong tro trau 15%

TT | Thoi | Chiéu Nhiét @ (°C) Thong lwong nhiét / Hé s6 dan
gian | day miu T T Heat Flux (V) nhiét A

(phit) [ (m) Mt néng | Mitlanh | S6 doc truc tiép (mV) (Wm °K)
1 0 0.02 104.5 34.2 51.22 0.978
2 10 0.02 104.6 34.1 51.35 0.978
3 20 0.02 104.7 34.2 51.48 0.980
4 | 30 0.02 104.8 34 51.19 0.971
51 40 0.02 104.7 34.1 51.04 0.970
6 | 50 0.02 104.6 34.1 50.94 0.970
71 60 0.02 104.7 34.2 51.31 0.977
8 70 0.02 104.9 34.2 51.83 0.984
9 | 80 0.02 105.5 34.1 52.03 0.978
10 | 90 0.02 105.6 34.1 51.8 0.972
11 | 100 0.02 105.7 34.2 51.74 0.971
12 [ 110 0.02 105.8 34.1 51.7 0.968
13 | 120 0.02 105.7 34.2 51.57 0.968

Hé s6 dan nhiét cta bé tong d6i chirng so voi
bé tong sir dung tro trdu cao hon, nguyén nhan
1a do cdu trac cua vét liu bao gdm d6 rdng,
kich thuéc, hinh dang va sip xép hay phan b
pha trong vat liéu (nudc, phu gia déo va phu
gia hoat tinh). Cac yéu t trén con bi anh
hudéng cua do am, d6 4m cang cao thi hé sb
dan nhiét cang 16n. Ngoai ra con ké dén khdi
luong riéng cua bé tong tro trau nhoé hon khdi
lwong riéng ciia bé tong ddi ching ma khi
luong riéng nho thi d6 rdéng xdp 16n dan dén
hé s din nhiét nho va n gugc lai. Bén canh dé
cAu trac cta vat liéu con ké dén clu tric cua

bot xOp nghia 14 16 ngdm khi cang nhoé min thi
hé s6 dan nhiét nho vi dongnhiét ddi lwu trong
vat liéu giam.

4. PHAN TiCH ANH HUONG TRO TRAU
PEN KHANANG CHIU LU ACUA BE TONG
Mau durge dit vao 16 ddt thir nghiém 1200°C, xac
dinh kha niang chiu Ita cia mau theo phwong
ngang, Kich thudc budng dét: ong x dai x sdu= 3
m x4 m x 1,5 m; hién thi ctia bo didu khién nhiét
d6 ctia hing san xuét Buwitz (Dirc) tai phong thi
nghiém Vién khoa hoc va cong ngh¢ bé tongtrong
diéu kién chay. Nhién liéu ddt khi LPG.

- d - . ‘L

Két qua khao sat nhu biéu db hinh 7,8 va 9 cho
thay tai muc nhiét do trén 100°C tht ca cac

6

Hinh 6. Bdt mau thir vao 1o dot

miu trong biéu d6 nhiét do ting déu c6 xu
huéng di ngang, thé hién sy On dinh nhiét
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trong giai doan bdc hoi nudc, giai doan nay
muc nhi¢t do xdy ra som nhét & mau M3 sau
20 phit, miu M2 sau 25 phit va mudn nhat 1a
mau M 1 sau 30 phut.
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So sanh dién bién gia tang nhiét cia cac diém
& xa bé mat nhu trong hinh 10 ctia ca 3 mau
sau khi d6t trong thoi gian 147 phut cho théy:
Méu d6i chirng M3 sir dung 100% xi mang
PC40 c6 nhiét do tang nhanh nhét cy thé la:
nhiét d6 tai vi tri & xa bé mit c6 nhiét do cao
nhét Tpax = 467°C. MAu M1 st dung 10% tro
triu thay thé luong dung xi miang PC40 co
nhiét do cao nhét tai vi tri & xa bé mat 1 T,y
= 343°C. MAu M2 st dung 15% tro trau thay
thé ham lugng xi mang PC40 dat nhiét do cao
nhét tai vi tri & xa b& mat 1a Ty = 320°C.
Dién bién gia tang nhiét ctia cac diém & gan bé
mit nhu trong hinh 10 ctia cd 3 mau sau khi
dbt trong thoi gian 147 phut cho thay: Mau ddi
chiing M3 st dung 100% xi ming PC40 co
nhiét d cao nhat cu thé 1a: nhiét do tai vi tri &
gﬁn bé mit co nhiét dd cao nhét Thax =51 1°C.
Mau M1 sir dung 10% tro trau thay thé luong
dung xi mang PC40 c6 nhiét do cao nhét tai vi
tri & gAn bé mit 14 Tpay = 286°C. MAu M2 sir
dung 15% tro tru thay thé ham lwong xi
ming PC40 dat nhiét do cao nhat tai vi tri &
gin bé mat 13 Ty = 376°C. C6 duoc gia tri
chénh 1&ch nhiét do nhu vy, ta c6 thé xac dinh
duoc kha nang xuat hién vét nirt sau khi da
tinh toan dugc chi sé nirt. Thue té gia tri chénh
léch nhiét d6 da giam dang ké khi tang luong
dung tro triu thay thé, vi khi gia tri chénh léch
nhi¢t do cang 16n thi kha nang xuét hién vét
nit cang cao. SO di két qua nhu trén 1a do
giam luong dung xi mang nén nhiét toa ra
trong qua trinh hydrat héa cua xi mang giam,
khi sir dung tro trau thay thé mot phan khoi
luong xi mang, phan Ung Puzolan xay ra rat
cham, nhiét do trong bé tong tang tu tur trong
mot thoi gian dai. Pidu nay dwoc giai thich
nhu sau: Sy c6 mit cua tro triu lam cho qua
trinh hydrat héa cua C;S cham lai trong giai
doan dau do tri hodn sy hinh thanh Ca(OH),
ma nguyén nhan 1a sy hép thu hoa hoc céc ion
Ca’" 1én bé mit hat tro trau, lam giam ndn g do
Ca™ trong dung dich. Ngoai ra NaOH ma tro
triu tao ra s& lam tang ham lwong kiém co
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trong vita, lvongkiém nay duoc cho 1a nguyén
nhan 1am hoa tan cac thanh phan silicat va
aluminat trong tro trdu. Céc thanh phan nay
giy anh huong lam cham dén sy hinh thanh
Ca(OH), va C-S-H. P6i véi qua trinh hydrat
héa caa C,S: su hién dién cua tro trdu hiu nhu
khong c¢6 anh huong dén su hydrat héa coa
C,S trong khoang 14 ngay dau, sau do tro tréu
moéi giy anh huong it dén su thiy hoa ciia C,S.
D6i véi qua trinh hydrat hoa ciia C;A va
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C,AF: su c6 mit cia tro trau lam chim su
hydrat hoa cia C;A va C,AF. Két qua nghién
ctru khang dinh ring ham lwong tro trau sir
dung thay thé xi ming PC cang tang thi tac
dung giam nhiét d6 trong cac khdi bé tong,
gidm chénh léch nhiét do gitra khéi bé tong va
thoi gian phat trién nhiét do trong bé tong duoc
kéo dai ra, xu thé ndy co tac dung han ché ting
suat nhiét trong khoi bé tong va tir d6 1am giam
nut trong bé tong khdi 16m [6], [7], [8], [9]
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Hinh 10. So sanh gia tang nhiét do tai cac diém gc”in va xa bé mat mau M1, M2, M3

5. KET LUAN

Thong qua nghién ctru thuc nghiém, tac gia rut
ra cac ket luan sau:

- Bé tong tro trau c6 the cai thién duoc céc tinh
chat vé cuong do va do bén cua bé tong khi
cho tiép xuc & nhi¢t do cao.

- Tinh dan nhiét cia mau bé tong tro trau thap
hon véi mau ddi ching khong st dung tro triu,
dam bao rang vat liéu 1a cach nhiét, do vay sé&
cai thi¢n tinh cach nhiét khi nhiét d6 qua cao
xuat hién trong lac hoa hoan, voi hé sb dan
nhiét thép con ¢ tac dung lam gidm sy lan
truy én nhiét tir mit tiép xac chay sang mit doi
dién, giam chénh léch nhiét do giita khoi bé
tong va thoi gian tiép xic nhiét do duoc kéo
dai, xu thé nay co tac dung han ché Gng suit
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nhiét trong khdi bé téong va tir 46 lam giam nirt
trong bé tong khoéi 16n, dong nghia véi viéc
kéo dai thoi gian an toan khi xdy ra hod hoan;

- Thay thé mot phan xi mang tao ra nhiéu su
lua chon vat liu bé tong cho nguodi xdy dung
va hi€u qua kinh té cua viée ap dung tro trau
trong bé tong gitip cai thién moi truong,

Véi tdc do phat trién xdy dung hién nay, rat
nhiéu cong trinh doi hoéi tinh toan vat liéu theo
kha nang chiu Itra. Cac cong trinh cé kha nang
dé xay ra hoa hoan, viéc irng dung vt liéu cach
nhiét 1am bang bé tong tro triu 14 rat can thiét
nham nang cao chat lwong cong trinh va giam
toi da rii ro trong truong hop xiy ra hoa hoan
va gop phan cho giai phap bén virng ciia nganh
congnghiép xi mang Viét Nam.
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