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TOM TAT o

Trong boi canh phat trién bén virng, nganh xay dung doi héi nhiing giai phap vat liéu mai
vira ¢6 hi¢u qua k¥ thuat, vira than thién moi truong. Composite ndi 1én nhu mot loai vat
lidu ¢6 nhidu wu diém: nhe, bén, chiu lyc tt, kha ning chéng dn mon, cach nhiét cao va
d& tao hinh. Nghién ctru nay tap trung hé thong hoa co s& 1y luan vé composite, dic biét
1a composite nén polymer (polymer matrix composite), ddng thdi phén tich img dung tiéu
biéu tai cong trinh Trung tim Heydar Aliyev (Azerbaijan). Két qua cho thy vat liéu
composite mang lai hiéu qua vuot troi vé k¥ thuat, kinh té va tham my, dong thoi mo ra
tiém nang 16n khi tmg dung vao diéu kién xdy dung tai Viét Nam. Tuy nhién, viéc ing
dung con han ché do chi phi va cong nghé thi cong. Tir d6, nghién ctru dé xuat cac giai
phap nham tang cuong phd bién, hoan thién co ché hd tro va khuyén khich sy tham gia
ctia doanh nghiép — nha nudc — giGi nghién ctru dé thuc dy tmg dung vat liéu composite
trong thyc tién.
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ABSTRACT
In the context of sustainable development, the construction industry requires innovative

materials that are both technically efficient and environmentally friendly. Composite
materials have emerged as a promising solution due to their outstanding properties:
lightweight, high strength, corrosion resistance, thermal insulation, and flexible shaping
ability. This study systematizes the theoretical basis of composites, particularly polymer
matrix composites, and analyzes the application at the Heydar Aliyev Center (Azerbaijan)
as a typical case. The findings indicate that composites offer significant advantages in
technical, economic, and aesthetic aspects, while also showing great potential for
application in Vietnam’s construction industry. However, challenges remain due to high
costs and limited technology adoption. The study proposes solutions to enhance
awareness, improve policy support, and encourage collaboration among enterprises,
government, and researchers to promote composite applications in practice.
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1. Pat van dé

Nganh xdy dung Viét Nam dang ding trude yéu cau doi
moi vat liéu dé dap tng muyc tiéu phat trién bén viing va
giam phat thai. Composite, véi nhitng dac tinh wu viét, da
dugc g dung thanh cong & nhiéu cong trinh trén thé gidi.
Tuy nhién, tai Viét Nam vi¢c ing dung con han ché. Do do,
nghién ctru ndy dugc thuc hién dé phan tich tiém nang va
dé xuét giai phap ing dung composite trong kién triic — xay
dung.

2. Muc tiéu va phuwong phap nghién ctru

2.1. Muc tiéu nghién ctru

Dé tai hudng dén viéc 1am 15 co s khoa hoc va thuc.tién
cua vat li€u composite trong kién tric — xay dung, cu thé:

- Muc tiéu tong quat:

Panh gia tiém nang va kha nang ung dung vat liéu
composite trong thiét ké, thi cong va van hanh cong trinh

kién trac — xay dung tai Viét Nam, tir d6 dé xuét cac giai
phap thuc diy tmg dung rong rii.

- Muc tiéu cu thé:

Heé thong hoa kién thirc vé composite: lich sir phat trién,
cau tao, phan loai va déc tinh co — ly — hoa hoc.

Phan tich mot s6 cong trinh tiéu biéu trén thé gioi (dién
hinh Ia Trung tdm Heydar Aliyev — Azerbaijan) dé minh
chung hi¢u qua k¥ thuat, tham m¥ va kinh te.

So sanh uu diém va han ché cua composite vdi cac vat
liéu xay dyung truyén thong nhu bé tong, thép, go.

Danh gi4 tinh kha thi khi 4p dung composite trong diéu
kién xay dung tai Viét Nam.

Dé xuat cac giai phap vé ky thuat, kinh té va chinh sach
nham khuyén khich st dung composite trong thyuc tién
2.2. Phuwong phap nghién ciru

Pé dat duoc cac muc tiéu trén, dé tai st dung két hop
nhi€u phuong phap nghién ctru khoa hoc, bao gom:

- Nghién ctru tai liéu (literature review):

Thu thap, tong hop va phén tich cic cong trinh nghién
clru trong va ngoai nudc lién quan dén vat liéu composite va
ung dung trong xay dung.

banh gia xu hudéng phat trién vat liéu méi trong bodi canh
kién trac bén viing.

- Phén tich dién hinh (case study):

Lva chon cong trinh Trung tam Heydar Aliyev
(Azerbaijan) cung mot sO cong trinh ¢6 img dung composite
khac dé nghién ctru chi tiét.

Lam rd vai tro, hiéu qua va bai hoc kinh nghiém tir thye
tién qudc té.

- Phuong phap so sanh — ddi chiéu:

Phan tich sy khac biét gilta composite va cac vat li€u
truyen thong vé dg bén, trong luong, tinh tham m¥, chi phi
va tac dong mai truong.

Xéac dinh lgi thé canh tranh cling nhu han ché cua
composite trong diéu kién Viét Nam.

- Phan tich — tong hop (analysis & synthesis):

Téng hop céc két qua nghién ctru, dua ra két luan khoa hoc
va cac d¢ xuat ing dung cu thé.

Binh hudng giai phap cong nghé, chinh sach va dao tao
ngudn nhan lyc nham tang cuong Gng dung composite trong
xay dung.

3. Két qua va thio luin
3.1. Pic tinh ndi bat ciia vét liéu composite

Két qua nghién ciru tong quan cho thdy composite, dic biét
la composite nén polymer (Polymer Matrix Composite —
PMC), ¢6 nhitng wu diém vuot trdi so voi vat liéu truyén thong:

Trong lugng nhe nhung do bén cao, gitp giam tii trong
cong trinh va chi phi két cau moéng.

Chiu lyc va chiu dn mon tét, dic biét trong moi trudng khic
nghiét (am udt, hoa chat, mudi bién).

Kha nang cach nhiét va cach &m cao, phu hop véi xu hudng
cong trinh xanh, tiét kiém nang lugng.

Tinh linh hoat trong thiét ké va tao hinh, cho phép sang tao
hinh khéi kién trac doc ddo ma vat liéu truyén théng khé thue
hién.

Nhiing dic tinh nay khang dinh composite 1 vat liéu tién
tién, dap tmg ca yéu cau ky thuat, kinh té 1an thim my trong
xay dung.

3.2. Phan tich &ng dung thue tién qua cong trinh dién hinh

Trudng hop dién hinh dugc lya chon la Trung tdm Heydar
Aliyev (Azerbaijan) — cong trinh kién truc ndi tiéng thé gidi
cta Zaha Hadid Architects. Cong trinh sit dung composite nhu
mdt vat liéu chu dao cho phan vo bao che, mang lai nhiéu két
qua dang chu y:

Tao ra hinh khdi kién tric mém mai, lién tuc ma bé tong
hodc thép kho cé thé dat dugc.

Tiét kiém vat liéu va nang luong thi cong, do composite c6
trong lugng nhe, de lap ghép.

DPam bao do bén va tinh thaim my lau dai, nhd kha ning
chong dn mon va duy tri bé mét sang min theo thoi gian.

Két qua phén tich chimg minh composite khong chi gitip
cong trinh dat hi¢u qué tham my doc ddo ma con dap ing dugc
yéu cau k¥ thuat va hi€u qua kinh te.

3.3. So sanh véi vat ligu truyén thong

Khi so sanh composite vi bé tong, thép va gb — ba vat
liéu pho bién trong xay dung, c6 thé nhan thay:

Composite c6 kha nang chong in mon t6t hon thép, giam
chi phi bao tri.

Trong lugng composite nhe hon bé tong, nhung van dam
bao do bén co hoc cao.

Composite c6 d9 bén va on dinh hon gd, dong thoi khong
bi anh hudng boi moi mot va dieu kién khi hau.

Tuy nhién, chi phi san xuit composite con cao va cong
ngh¢ thi cong chua pho bien tai Viét Nam, la rao can 16n nhat
trong viéc ng dung.
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3.4. Kha ning trng dung tai Viét Nam

Két qua nghién ctru va thao luan cho thay Viét Nam cé
tiém nang 16n trong viéc ung dung composite, dac biét cho:

Cong trinh ven bién va ha ting: nho kha ning chong an
mon muoi bién.

Nha cao tang va cong trinh cong cong: nho dic tinh nhe,
giup giam tai trong.

Cong trinh kién triic ngh¢ thuat, biéu tugng d6 thi: nho
tinh linh hoat trong tao hinh.

Tuy nhién, dé trién khai rong rii can:

Hoan thién khung tiéu chuan k§ thuat va dinh mirc.

HJ tro nghién ciru — san xuat composite trong nudc dé
giam chi phi.

Day manh hop tac qudc té va dao tao ngudn nhan lyc vé
cong ngh¢ composite.

Bang 1. So sanh mét sé dic tinh co ban giira

Composite va vit liéu truyén thong

Tieu chi| , GOMPOSI® | gaisng | Thép | Go
(nén polymer)
Trong | \he (15-20 |N28  (Rétnang | N1S
lugng ofcm?) (2.3-25 (7.8 glem?) (0.5-0.9
riéng g/cmd) ' g/cmd)
C}rong Cflo, ty 1& C:’:\O khA! Rét cao cd T'hiap, dé
do chiu |bén/trong nén, thap Kéo VA Nén bién
kéo/nén |luong lon khi kéo dang
X - Dé Ilﬁ't, X .
Po bén | ChOng an thim | DS 8l sét, |Nhay -
e mon, khang . can cam vai
mol . 4 . nuwoc, ) X
truon hoéa ch;lt, ph;u <uén son/phu moi mot,
& lthoitibttst X" |baove  |dmmdc
cap
Kha Linh hoat, dé Han che, H;an ghe, Hgn che,
< % phu can gia chiu tac
nang tao |udn cong, tao n N , o .
hinh khéi phirc tap thude cong phue | dong cua
“* |cop pha |tap thd go
) 30-50  |50-70 20-40
Tudi tho |40-50 nam nam, can [ndm, can |nam, phu
cong hodc hon, it |bdo chong gi  |thudc
trinh can bao tri dudng |thuong moi
dinh ky |Xxuyén truong
Chiphi | €20 (cong Trung  |Cao, phu |Thip dén
o géu nghé & vt |binh, phd|thuge thi |trung
liéu ddc thu) |bién nhat|truong binh
I Cao (nut, . |Cao
Chi phi Tpap (,lt h;u thim can Trung binh (chbng
. . |hong, it can , —cao Z.
bao tri bio vé) sua (chéng gi) moi mot,
i chira) £EV 1im moc)
, Congtrinh |y\16ng,  |Kétchu  |Nhao
Ung kién tric biéu |z, % -
két cau |khung, dan
dung tugong, bao . A . n
U2 T %1 en chiu lyc |cau,nha |dung, ndi
dién hinh|che, cau kién : A Z
nhe chinh cao tang  |that

4. Két luan va kién nghi

4.1. Két luan

Nghién ctru di lam rd ddc tinh, tiém nang va kha nang ing
dung cta vat liéu composite trong linh vuc kién trac — xay
dung. Cac két qua chinh ¢6 thé tom lugce nhu sau:

V& dic tinh vat liéu: Composite, dic biét 1a composite nén
polymer, ¢6 nhiéu wu diém vuot trdi: trong lugng nhe, d6 bén
cao, kha ning chéng an mon, cach nhiét — cach am tbt, dong
thoti linh hoat trong tao hinh kién trac.

Vé tmg dung thyc tién: Qua phan tich céng trinh dién hinh
nhu Trung tam Heydar Aliyev (Azerbaijan), composite da
chimg minh hiéu qua trong ca ba khia canh: k¥ thuat, thim my
va kinh té.

V& so sanh v6i vat liéu truyén thong: Composite khic phuc
duoc nhiéu han ché cua bé tong, thép va gd, dic biét & kha
ning chdng dn mon va giam chi phi bao tri. Tuy nhién,
composite van con han ché vé chi phi ban déu va cong nghé
thi cong tai Viét Nam.

Vé kha nang tmg dung tai Viét Nam: Composite c6 thé phat
huy hiéu qua trong céc cong trinh ven bién, nha cao tang, cong
trinh cong cong va cac cong trinh kién trac biéu twong. Day 1a
huéng di tiém ning trong bdi canh phat trién cong trinh xanh
va kién trtc bén viing.

Nhu vay, composite 1a vat liéu trién vong, c6 thé dong gop
quan trong cho sy phat trién nganh xay dung Viét Nam néu
dugc nghién ctru, tng dung va quan ly phu hop.

4.2. Kién nghi

Pé tang cudng kha ning Gmg dung vt liéu composite trong
thuc tién, nghién ctru d& xudt mot sé kién nghi sau:

Vé chinh sach va quan ly:

Hoan thién hé thong tiéu chuan, quy chuan ky thuat lién
quan dén thiét ké, san xuat va thi cong bang vat liéu composite.

Xay dung co ché khuyén khich doanh nghiép san xuat — thi
cong ung dung composite, thong qua wu dii thué, hd trg vén
va cac chuong trinh thtr nghiém.

V& nghién ctru — dao tao:

Déy manh nghién ciru khoa hoc trong linh vuc vat liéu
composite, tir thi nghiém co ban dén img dung thyc tién.

Tang cudng dao tao, tap hudn cho kién tric su, ky su va
sinh vién nganh xay dung vé vat liéu composite va cong nghé
lién quan.

V& doanh nghiép va thi trudng:

Doanh nghiép cin dau tu vao ddy chuyén san xuét
composite hién dai, giam chi phi va nang cao chét luong.

Thiic diy quang b4, hoi thao va trién 1am dé nang cao nhan
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thirc cong df‘)ng, tao dung niém tin ddi voi vat liéu composite.

Vé hop tac quic té:

Khuyén khich hop tac véi cac tb chirc, vién nghién ciru
va doanh nghiép nudc ngoai dé tiép nhan cong nghé tién tién,
dong thoi tim kiém mo hinh ung dung pht hop cho Viét
Nam.
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