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Abtract. Geopolymer concrete is a relative novel and environmentally friendly construction
material that has been receiving much attentions. With the technical-economic-environmental
advantages, geopolymer concrete has been successfully applied in pavement structures in
some countries around the world. This paper presents a research on construction process and
quality control of geopoplyme concrete pavement using Vinh Tan fly ash on a trial project in
Binh Thuan province which is a class A- rural road with two lanes satisfying TCVN 10380-
2014. The results show that the construction technique of geopolymer concrete pavement is
similar to the traditional cement concrete pavement. Comparing the mechanical characteristics
and roughness achieved on the section with the technical requirements for rigid pavement by
QD1951/2012 and QD3230/2012, it shows that the constructed geopolymer concrete
pavement using fly ash completely meets requirements and ensures quality. After 6 months in
servicing, the geopolymer concrete pavement structure still works well and ensures the
service conditions. The research result could be considered as a strong scientific basis to be
able to use geopolymer material in civil construction in Vietnam in the near future.
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Tom tat. Bé tong geopolyme 1a mot loai vat liéu xay dung méi, than thién voi moi truong da
va dang nhan duoc nhiéu su quan tdm nghién cau. Voi cac vu diém vé k¥ thuat- kinh té- moi
truong, bé tong geopolymer dé dugc tng dung thanh cong trong két cau mat dudng tai mot s6
quoc gia trén thé gioi. Bai béo trinh bay két qua nghién ctu vé quy trinh thi cong va danh gia
kiém dinh chat lugng mat duong bé tdng geopoplyme sir dung tro bay Vinh Tan trén mot
doan duong thi diém tai tinh Binh Thuan, voi cap k¥ thuat 1a duong giao thdng néng thon cap
A (hai lan xe) thoa man theo TCVN 10380-2014. Két qua cho thay, co thé thi cong mat duong
bé tong geopolyme twong tw nhu mit dudng bé tdng xi ming truyen théng. Dong thoi, khi dbi
chiéu cac dic tinh co hoc va do bang phing dat duoc trén doan dudng thi diém véi cac yéu
cau ky thuat dbi véi mat duong cang theo Quyét dinh sé6 1951/QD-BGTVT va 3230/QD-
BGTVT cho thdy mit duong bé tong geopolyme dap tng duwoc yéu cau va dam bao chat
luong. Qua thoi gian khai thac 6 thang, mat duong bé tong geopolyme van dam bao chét
lwong khai thac. Két qua nghién ctru 1a co s¢ dé co thé sir dung loai vat lidu nay trong xay
dung cOng trinh giao thong ¢ Viét Nam trong thoi gian toi.

Tiur khoa: bé tong geopolyme, mat duong ctng, thi cong, dic tinh co hoc, do bang phing.
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1. PAT VAN PE

Dén nay, bé tdng geopolyme di va dang duoc tng dung dé xay dung két ciu mat duong
cho dudng 6 t6, san bay va bén cang trén thé gisi. Cong nghé thi cong chi yéu bao gom mat
dudng bé tong geopolyme dang cau kién dac san hogc mat duong sir dung bé tong geopolyme
thi cong tai chd. Tam ban bé tong geopolyme duc san hodc gach lat geopolyme duoc ché tao
tai nha may va van chuyen dén _cong trudng l3p gheép thanh mét duong. Cac san pham nay c6
thé dat truc tiép trén nén dat, nén cat hoic moéng cap phdi da dam phuc vu cho cac cong trinh
duong 6 to, duong biang va bén cang, qua do6 dap tng dugc tién do thi cong. Ddi voi mat
duong bé tong geopolyme thi cong tai cho co ban cac giai doan thi cong tuong tu nhu bé tong
Xi mang truyen thong, bao gom San xuét hdn hop bé téng geopolyme tai tram tron hoic tron
tai chd; kiém tra chit lwgng ché tao hon hop bé téng trong qué trinh thi cdng; van chuyén hdn
hop bé tong geopolyme; dat van khudn; thi cong 16p ngén céch; bb tri cac phu kién cua khe
ndi; d6 bé tong; tao nham; cit khe; bao dudng; thao van khuon; chen khe; kiém tra va nghiém
thu [1, 2]. Uc la mét trong nhiing quéc gia di dau vé phat trién va thwong mai hoa bé tong
geopolyme. Hiép hoi duong bd Uc dd ban hanh tiéu chuan ATS 5330 — 2020 vé bé tong
geopolyme [3]. Day ciing 1a tiéu chuan dau tién trén thé gidi dugc ban hanh lién quan dén yéu
cau ky thuat cua bé tdng geopolyme phuc vu cho thi cong két cau.

Cin ctr trén co s¢ do, bai bao nay trinh bay két qua nghién ctiu thu dugc tir viéc thi cong
thi diém mat duong bé téng geopolyme theo quy trinh thi cdng va nghiém thu mat duong
cting hién hanh cta Viét Nam. Két qua danh gia chat luong khai thac va kha nang tng dung
cua bé tong geopolyme dé xay dyng mat duong cung bang cong nghé thi cong do tai chd ciing
duge duc két 1am co so dé nhan rong trong tuong lai.

2. LUA CHON KET CAU MAT PUONG BE TONG GEOPOLYME

Véi muc tiéu trién khai mot du an thi cong thi diém két ciu mat duong st dung hdn hop
bé tong geopolyme dé danh gia rut kinh nghiém vé quy trinh thi cong cling nhur quan Iy chat
lugng mat duong st dung bé tdng geopolyme, nghién ciiu tién hanh khao sat va lua chon cac
thong s dau vao theo quy dinh tai Quyét dinh s6 3230/QD-BGTVT [4] d phuc vu thiét ké va
thi cong, nhu sau:

Lya chon dia diém thi cong: dia diém thi cong duoc lya chon phl hop véi kha ning cung
cap nguyén vat lidu, trong d6 dic biét chli trong ngudn cung cap tro bay, thanh phan chinh dé
ché tao chat két dinh geopolyme. Mot tuyén duong thudc huyén Tuy Phong, tinh Binh Thuan
duoc lya chon nham muc tiéu tan dung ngudn tro bay nhiét dién tir c&c Nha may nhiét dién
chay than Vinh Tan, Binh Thuan. Hién trang day 1a doan duong lién x4 va tuyén chay vao khu
vuc dam nudi tdm ven bién do dia phuong quan ly, mat duong cd két ciu hién trang 1a duong
dét & cat nhe dén & cat duogc thé hién & Hinh 1.

= B

Hinh 1. Hién trang tuyén dwong va diéu kién tai trong.
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Lua chon céc théng sé thiét ké mat duong: Qua diéu tra, du béo trén dudng co truc xe
nang nhit Pmax = 100kN théng qua. S6 1an tac dung quy ddi vé tryc xe tiéu chuan tich liy
trong thoi han phuc vu thiét ké 10 ndm thudc quy mo giao thong thiét ké thuoc cap nhe co
Ne< 3.10* (truc xe/lan). Tai trong truc tiéu chuan Ps = 60 kN (dé tinh moi) theo TCVN 10380-
2014 &p dung cho giao théng ndng thon. Cap ky thuat 1a duong giao thong nong thén cap A
véi hai lan xe va I dat; Tri s6 gradien nhiét do 16n nhat Tg = 92°C/m.

Lua chon két cidu mat duong: Dua theo quy dinh 3230/QD-BGTVT, cac dic tinh cua vat
liéu va céc dir liéu khao sat, dé xuat két cau mit duong cho doan duong thi cong thi diém va
kiém toan. Cu thé, két cau doan duong cd 16p mit sir dung bé tong geopolyme cd cudng do
chiu nén dic trung fc’ 13 25 MPa (GPCS 25) day 20 cm; Lép phan cach 1-3 cm bing vai dia
ky thuat chéng tham; Cap phéi da dam day 18 cm; nén & cét nhe dén & cat dugc lu lén dat
K95. Chiéu dai doan thi diém dai 23,5 m va rong 3,5 m. Céc théng sé chu yéu duogc thé hién ¢
Bang 1 va Hinh 2. Két qua kiém toan cho thay uang suit ¢ day tam theo két cdu da lua chon
déu dam bao cac trang thai ang suat theo quy dinh 3230/QD-BGTVT [4].

Bang 1. Céc thdng sé ki thuat cua két ciu mat duong bé tong geopolyme [5].

Théng sb
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Hinh 2. Mit cit ngang dién hinh doan tuyén thi diém.
3. THI CONG MAT PUONG BE TONG GEOPOLYME

Truac khi thi cong phan mit dudng st dung bé tong geopolyme, hang muc nén va méng
duong phdi bao dam 6n dinh va het ln. Lép nén va méng cua ket cau mit dudong doan thi
diém dugc thi cong dam bao yéu cau ky thuat 4p dung cho két ciu duong giao thong nong
thon theo tiéu chuan Viét Nam TCVN 10380-2014 “buong giao thong ndng thon - Yéu cau
thiét ké” [6] va quy dinh tam thoi vé ky thuat thi cong va nghiém thu mit duong bé tong xi
ming trong xay dung cdng trinh giao théng theo Quyét dinh s6 1951/QD-BGTVT nam 2012
[7].
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Hinh 3. Cong tac Ién khudn nén duong. Hinh 4. Hoan thién l6p vai dia k¥ thuat tao phang.

Trinh ty thi cong mat duong bé tong geopolyme dugc ap dung theo cong nghé thi cong
don gian. Sir dung van khudn c6 dinh va ding nhan cong rai hdn hop bé tong geopolyme,
dung dam dui, dam ban chan dong va hoan thién bé mat tim bé téng geopolyme pht hop véi
chi dan vé ky thuat thi cong va nghiém thu mat dudng bé tong xi méng trong xay dung cong
trinh giao thong [7].

Qua trinh cac budc thi cong dam bao cac yéu ciu sau:

Bé tong geopolyme can phai d6 sao cho giit dugc tinh ddng nhat, day hét khuon, dam bao
tinh toan khdi, khong xuat hién vét nat; Can cha ¥ khi d6 bé tong geopolyme sao cho khéng
lam dich van khuon ra khoi vi trf; Chiéu cao do tu do ciia hon hop khong dugc cao hon muc
quy dinh (nho hon hoic bang 1 m); Chiéu day madi 16p do bé tong geopolyme duoc khdng cao
hon muc quy dinh, tir 20-40 cm nhu bé téng xi mang truyén thong.

Khi dam nén hdn hop bé tdng geopolyme can dam bao do chit va tinh dong nhat cua bé
tong geopolyme, khong lam chay mét vira geopolyme ra khoi van khuén, thoi gian dam thich
hop, thoi gian dam qué ngan lam cho bé tong khong du chat, quéa dai gy phan tang bé téng
geopolyme. Thoi gian dam tai mdi vi tri phai dam bao cho bé tong geopolyme duge dam k.
Thoi gian dam cta hdn hop bé tong geopolyme tuong tuy nhu bé tong xi mang truyén thong.
D4u hién dé nhan biét bé tong da dugc dam k¥ 1a vita ndi 1én bé mat va khong xuat hién bot
khi. Buéc di chuyén cua dam rui khong vuot qué 1,5 béan kinh tac dung cua dam va phai cam
sau vao 16p bé tong da do trugc 10 cm. Trong qua trinh dam dam bao khong lam sai léch vi tri
va hong van khuon.

Hinh 5. Céng tac d6 bé tdng geopolyme. Hinh 6. Cong tac dam bé tong geopolyme.
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Viéc hoan thién bé mat phai dam bao tao duoc bé mat dep va bén 1au, dam bao dugc tinh
lién tuc cua mach ngung thi cong. Viéc hoan thi¢n bé mit bé tdng geopolyme phai dam bao
khong gay ra cac vét nut trén mat duong bé tong geopolyme, khong tao ra l6p ho geopolyme
trén bé mat 1am giam kha niang chiu mai mon, khdng tao ra bé mat x4p, ¢ bot hoic rd td ong,
khong gay ra hiéu tng khdng cd loi cho két ciu mat duong.

(a) (b)

Hinh 8. Mat duong bé tong geopolyme trudc (a) va sau khi cit khe (b).

Sau khi hoan thién bé mat, mat duong bé tong geopolyme can duoc tién hanh bao dudng.
Cong tac bao dudng phai bit dau ngay sau khi d6 bé tong geopolyme xong. Nén st dung phu
gia bao dudng phun tao mang Ién mat bé tong gepolyme dé tranh bay hoi nudc dot ngot nham
han ché cac vét nut co ngdt va khong can tudi nudc tao am dé bao dudng nhu bé tong Xi
mang thong thuong. Phun tao mang ngay khi mat bé téng geopolyme vira rdo mat va phun
déu dé tao thanh mot mang kin trén mit dudng bé tdng geopolyme, khong dugc ¢ su khac
biét vé mau sic. Pam bao voi phun giit & chiéu cao 0,5-1,0 m trén mait bé téng geopolyme.
Khong duoc dung cac chat tao mang dé bi nudc x6i troi va cac chat tao mang ¢6 anh hudng
xau dén suc chiu mai mon va cudng d6 cua bé tdng geopolyme. Trong thoi gian dau bao
dudng, nguoi va phuong tién khong duoc di 1€n trén mat duong bé tong geopolyme va dac
biét chl trong trong 7 ngay dau tién.

Viéc cit va chén khe trén mét dudng bé tong geopolyme dugc ap dung tuong tu nhu mét
duong bé tong xi mang truyén thong theo chi dan dwoc quy dinh trong Quyeét dinh so
1951/Qb-BGTVT nam 2012 [7].
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4. PANH GIA CHAT LUQNG MAT PUONG BE TONG GEOPOLYME

4.1. Cac tinh chit co hoc

Bé tdng geopolyme duoc tron tai tram tron bé tong thuong pham theo ti 16 17% chat két
dinh (bao gém tro bay va xi 10 cao nghién min); 8,4% chét hoat hoa; 74,6% cbt liéu (xi thép
hd quang dién Théai Nguyén) tinh theo khéi lwong cho 1 m® hdn hop bé tong tuoi [1, 8]. Céac
vat liéu dau vao st dung dé ché tao hdn hop bé tdng geopolyme théa man cac yéu cau ky
thuat theo ATS 5330 — 2020. Han hop bé téng geopolyme dugc van chuyén bang xe bon tir
tram tron ra cong trinh thi diém va duoc xa truc tiép tir xe bdn thdng qua mang dan dén két
cAu phan mit duong.

Trong qua trinh thi cdng mat duong, bé tdng geopolyme duoc ldy miu va danh gia chat
lugng theo tan suat dé kiém tra cac ddc tinh co hoc cua vat liéu. Tién hanh lay 1-3 t6 mau mdi
ca (mdi t6 bao gom ca mau thi nghiém nén, udn dam va mau ép ché). Chiéu dai thi cong mot
ngay <500 m lay 1 t6; > 500 m lay 2 t6; >1000 m lay 3 t6. Qua trinh lay va ché tao mau dugc
thuc hién dung quy dinh theo ASTM C172 [9] thé hién & Hinh 9 va Hinh 10. Cac mAu bé téng
geopolyme duoc thi nghiém dé xac dinh cuong d6 nén, ép ché va cuong do kéo udn trong giai
doan thi cong lan luot theo ASTM C39 [10]; ASTM C496 [11] va ASTM C78 [12] dugc thé
hién & Hinh 11.

Két qua thi nghiém cuong do nén, ép ché va cudng do kéo udn cia mau bé tong
geopolyme trong giai doan thi cdng ¢ 28 ngay tudi duoc thé hién & Bang 2, Bang 3 va Bang 4.

Hinh 9. Mau hinh tru tron kich thuéc Hinh 10. Mau dam kich thuéc
150300 mm. 150x150x600 mm.

Hinh 11. Thi nghiém nén va kéo uén mau thi nghigm.
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Bang 2. Két qua thi nghiém cuong d nén cua mau bé tong geopolyme trong giai doan thi cong.

T Miu Luc nén Cuong do nén
(Hinh tru 15x30 cm) (kN) (MPa)
1 M1 558 31,58
2 M2 586 33,16
3 M3 595 33,67
4 M4 613 34,72
5 M5 575 32,58
6 M6 581 32,87
Gia tri trung binh (MPa): 33,10
Do léch chuan (MPa): 1,06
Heé s6 phan tan Cv (%): 3,19
Bang 3. Két qua thi nghiém cuong d6 ép ché cua mau bé tdng geopolyme trong
giai doan thi cong.
T Miu Luc ép ché Cuong do ép ché
(Hinh tru 15x30 cm) (kN) (MPa)
1 M1 278 3,93
2 M2 272 3,85
3 M3 263 3,72
4 M4 280 3,96
5 M5 288 4,08
6 M6 286 4,05
Gia tri trung binh (MPa): 3,93
Do léch chuan (MPa): 0,13
Hé so phan tan Cv (%): 3,38

Bang 4. Két qua thi nghiém cuong d6 kéo ubn cua bé tong geopolyme trong giai doan thi cong.

TT ‘ Mau Luc uén Clr(:)’rlg do
(Dam 15x15x60 cm) (KN) kéo uon (MPa)

1 M1 34 4,55
2 M2 33 4,43
3 M3 34 4,48
4 M4 39 5,15
5 M5 35 4,67
6 M6 35 4,62
Gia tri trung binh (MPa): 4,65

Do léch chuan (MPa): 0,26

Heé s6 phan tan Cv (%): 5,60
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Hinh 12. Phan phdi chuan va gié tri cudng d6 dic trung khi nén (a), ép ché (b), kéo ubn (c)
ctia cdc mau hién truong trong giai doan thi cong mit dudng geopolyme.

Thdng qua phan tich thong ké két qua thi nghiém cac chi tiéu co hoc, bao gom cuong do
nén, cudng do kéo udn va cudng do ép ché dugc thé hién & Hinh 12 cho thiy cac két qua thi
nghiém déu 1a cac dai luong ngau nhién lién tuc va tuan theo quy luat phan phéi chuan. Tur
d6, tién hanh tinh toan céc gia tri dac trung cua cac két qua thi nghiém.

Gia tri cuong do dic trung Rar ctia c&c mau thi nghiém dugc tinh theo biéu thire sau:

t .S

n

R,=R- 1)

Trong do:
Rac - Cuong do dic trung & khoang tin cay 1 phia trong phan phéi;

R - Cudng do trung binh tinh theo (2) cua cac miu thi nghiém:

2R )

n

R=
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n - Tong s6 mau thi nghiém:;
S - 6 léch tiéu chuan caa cac tri s6 cudng d6 cua cac mau thi nghiém dugc xac dinh theo (3):

©)

t, - Hé s6 duoc xac dinh tly theo suat dam bao va s liéu kiém tra (n) nhiéu hay it; t, duoc xac
dinh bang céch tra bang [13]; trong d6 suat dam bao cho mit dudng duong cao tde, duong cap
I, cap 11, cap 111 nén chon 1a 95%, cac dudng cap IV va cac dudng khac nén chon 90%.

Tuy nhién, bé tdng geopolyme I mot loai vat liéu méi nén dé dam bao do tin cay cao
nghién ciru di lya chon suat dam bao cho mit dwuong 1a 95% dbi véi cap ky thuat 1a duong
giao thdng ndng thdn cip A vai hai lan xe thoa mén theo TCVN 10380-2014. Théng qua phan
mém Minitab V17 tinh toan dwoc cac gié tri cuong do dic trung twong tu nhu cong thuc (1).
Két qua cuong do chiu nén, ép ché va kéo udn dic trung cua bé tdng geopolyme trong giai
doan thi c6ng lan luot 12 Rua= 32,23 (MPa); Rechai= 3,82 (MPa); Riuai= 4,44 (MPa).

Dua trén két qua thu duoc, 1ap ti s6 xac dinh mdi quan hé gitra cuong do kéo udn dic
trung va cuong do ép ché dac trung trong giai doan thi cong cua bé tdng geopolyme theo cong
thuc (4).

Riudt = 1,16 Rechar (MPa) 4)

Mit duong bé tdng geopolyme sau khi hoan thanh duoc tién hanh khoan lay mau dé danh
gia cuong do kéo udn ciia mau khoan hién trudng thong qua cudong d ép ché (Hinh 13). Voi
chiéu day phan mat duong bé tong geopolyme di thi cong 1a 20 cm, lya chon miii khoan ¢
duong kinh 10 cm dé dam bao mau khoan hién trudng co ti 1& chiéu cao va duong kinh (H/D)
bang 2 twong dwong nhu ti & chiéu cao va duong kinh cia mau da thi nghiém trong phong.
Quaé trinh khoan mau duoc thyc hién theo ASTM C42 [14] va thi nghiém xac dinh cuong do
ép ché theo ASTM C 496. Két qua thi nghiém duoc thé hién ¢ Bang 5 va Hinh 14.

3.74 3.84
Cudng d6 ép ché cac mau khoan (MPa)

3 R 3
LSRN R S - )

Hinh 13. Khoan mau trén mat Hinh 14. Cudng d6 ép ché dic trung ctia cAc mau
duong bé tbng geopolyme. khoan hién truong trong giai doan da hoan thién mat duong.
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Bang 5. Két qua thi nghiém cudng do ép ché cua mau khoan hién truong.

Kich thuwdéc
TT m&u khoan L‘-"Zflg;hé Ccl;’lﬁ’én(ilﬁ'l()};p
D (mm) H (mm)

1 100 190 114 3,81
2 100 195 114 3,73
3 100 202 119 3,76
4 100 199 122 3,91
5 100 201 119 3,76
6 100 200 127 4,05
Gia tri trung binh (MPa): 3,84

Do 1éch chuan (MPa): 0,12

Hé s6 phan tan Cv (%): 3,19

Dua trén mdi quan hé theo cdng thic (4), xac dinh dugc cuong do kéo udn dic trung hién
truong thong qua cuong do ép ché dac trung cua cac mau khoan.

R =116R"™" =116*3,74=4,33 (MPa) )

Voi RM™™ = 3,74 (MPa) the hién & Hinh 14;

Can ctr vao Quyét dinh s6 3230/QD-BGTVT niam 2012 nhan thiy cuong do kéo ubn dic
trung cua bé tbng geopolyme ca trong giai doan thi cong va sau khi thi c()ng déu c6 gia tri I6n
hon cuong do kéo udn thiét ké yéu cau fr = 4,0 (MPa) véi mat duong cé quy md giao thong
cap nhe, khdng c6 xe nang voi truc don >100 kN thong qua. Nhu vy, mét duong dam bao
yéu cau vé kha ning chiu udn.

4.2. D) bang phing cia doan dwong thir nghiém

Do bang phang cua mat duong bé tong geopolyme dugce danh gia bang thudc 3 mét theo
TCVN 8864:2011 [15]. Tai vi tri thir nghiém, dat thude thang dai 3 m trén mat duong theo
huéng song song hoac vudng géc véi truc duong xe chay. Qua trinh do va két qua thi nghiém
do d6 bang phang cia mat duong sir dung bé tong geopolyme duoc thé hién & Hinh 15 va
Bang 6.

Tiéu chi danh gia, kiém tra va nghiém thu d6 bang phang dugc phan thanh ba muc: rat
t6t, tot va trung binh, thy thudc vao vi tri 16p két cau va vat liéu 1am 16p két cau. Khi kiém tra
va nghiém thu céng trinh mat duong dang lam va vira lam xong, ddi véi duong cao tdc,
duong cap |, Cép Il phai dat mirc do béng phang rat tét. Boi véi duong 6 td cac Cép khac phai
dat muc do bang phang t6t. Dua trén két qua do d6 bang phang ¢ ‘Bang 6 c6 thé két luan muac
d6 bang phang caa phan mit dudng bé tong geopolyme dat murc tot.
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f

Hinh 15. Do d¢ bang phing cua mat duong bé tong geopolyme bang thudc 3 mét.

Bang 6. Két qua thi nghiém d6 bang phang mat duong bé tdng geopolyme.

Vitri do S6 khe ho gitta mat duong va thudc dai 3m,
T So véi truc duong X (mm)
Lan - .. Song Vuon 3<x  b<x 7<x 10<x 15<x
s Thai Tral s,ongg wo X3 5 27 <10 <15 <20 %O
1 Lan —X X 3 4
2 1 X X 5 2
3 X X 5 2
Phan trim (%) 61,90 38,10

4.3. Chat hrong mit dwong sau mdt thoi gian khai thac

Poan dudng thi diém sir dung bé tdng geopolyme sau khi dua vao khai thac duoc theo
ddi danh gia trong thoi gian 6 thang. Két qua danh gia hién truong cho thiy mat duong thi
diém van dam bao chat luong phuc vu, khéng xuat hién vét nit. Bac biét, trong diéu kién thoi
tiét ndng nong & Binh Thuan véi nhiét d6 trung binh trén 33°C, kém theo diéu kién tai trong
lubn trong tinh trang qué tai do xe chg cat, nuéc va ndng san cua khu nudi tdm cua dia
phuong, nhung mat duong khdng xuét hién hu hong.

T 2

Hinh 16. Poan duong thi cong thi diém sau thoi gian khai thac 6 thang.
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5. KET LUAN

Bai bao trinh bay nghién ciru vé cac budc thir nghiém khi thi cong va danh gia kiém dinh
chét luong mat duong bé tong geopoplyme trén mot doan thi diém tai Viét Nam. Tir cac noi
dung trinh bay trong bai béo nay c6 thé rit ra mot s6 két luan va kién nghi sau:

D3 thi cong thi diém thanh cdng mot doan duong st dung bé tdng geopolyme sir dung tro
bay cta nha may nhiét dién Vinh Tan lam I6p mat duong. Viéc thi cdbng mat duong bé tong
geopolyme hoan toan twong ty nhu mit dudng bé tong xi ming truyén théng, ngoai trir khong
phai bao dudng tudi am;

Céc dic tinh co hoc va do bang phang dat dugc trén doan duong thi cong thi diém ddi
chiéu véi céc yéu cau ky thuat ddi voi mat duong cimg dugc quy dinh tai Quyét dinh sé
1951/QD-BGTVT nam 2012 va Quyét dinh s 3230/QD-BGTVT nim 2012 cho thiy mit
duong thi diém sir dung bé tdng geopolyme tro bay hoan toan dap ¢ng yéu cau va dam bao
chét luong;

Qua thoi gian theo ddi 6 thang, két cau mit duong bé tong geopolyme van dam bao chat
luong khaj th’éc. Tuy nhién, viéc tiép tuc theo d6i‘dénh’gié kha nang chiu lyc va d6 bén dai
han cua két cau mat duong bé tdbng geopolyme la can thiét;

Két qua nghién ciru 1a co so khoa hoc dé cé thé sir dung bé tdng geopolyme trong xay
dung cong trinh giao thong & Viét Nam trong thoi gian tai.
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