BE TONG BAM LAN VA UNG DUNG TRONG XAY DUNG BUONG GIAO THONG

Nguy&n Quang Phua', KS. Nguyén Vin Bich?

Tom tat: Bai b&o gidi thiéu viéc img dung bé téng dam lin trong xdy dung dwong giao thong &

Viét Nam.

Tir khéa: Bé tong dam lin; Tro bay; Mudi silic.

1. Giéi thiéu chung:

Bé tong dam lin hay bé tong lu Ién (“Roller
Compacted Concrete”, viét tit 1a RCC) 1a loai
bé tong khong c6 dd sut, dugc dam chat béng
phuong phap lu va co thé thi cong twong tu nhu
thi cong duong giao thong bang bé téng nhua
(bé tong atphan).

Bé tong dim lin (BTPL hay RCC) duoc sir
dung chi yéu dé xay dung cac bai dd xe, kho
bai, duong trong cac khu cong nghiép, duong
giao thong va dap chan nudc cho cac cong trinh
thuy loi, thuy dién.

Trén thé gigi, BTPL dd duoc s dung tir
nhitng nam 70 thé ky 20, 1a mdt trong nhiing sy
phét trién quan trong, co tinh canh tranh cao
trong cong nghé xay dung dap nho hi€u qua
kinh té va thoi gian thi cong nhanh hon so véi
bé tong thong thuong. Mot vu diém nira cia
BTDL la do sir dung ham lugng xi mang it nén
nhiét thiy héa sinh ra trong qué trinh ran chic
ciia bé tong thap, 1am giam dang ké nhiét do
trong khdi bé téng, han ché tng suat nhiét gay
nirt va pha huy két ciu bé tong. Ddi v6i két cau
bé téng khdi 16n, nhiét 4o va Gmg suat nhiét phat
sinh trong qua trinh bé tong ran chic 1a van dé
quan trong nhat can duoc giai quyét, sir dung
BTDL s& rat hiéu qua trong viéc giai quyét van
dé nay.

Ngudn gdc cua mit duong BTPL: BTPL
dugc sir dung tir cudi thap ky 70 trong nganh
cong nghiép gb ¢ Canada do c¢6 wu diém 1a thi
cong dé dang va nhanh chdng, c6 du d6 bén can
thiét duéi tac dung cua tai trong va cac thiét bi
nang. Sau d6, BTPL con dugc st dung trong
cac bai dd xe, bén cang, kho chtra hang. BTPL

! Truong Pai hoc Thuy loi
2 Céng ty CP TVIK Puong Bo

cliing d& dugc ap dung cho cac dap nudc &
nhitng nim 80 va dén ndm 2001 chung da duoc
&p dung dé xay dung mat dudng 6 to trong khu
cdng nghiép san xuat 6 to & Alabama (My). Cho
dén nam 2004, khi xdy dung lai tuyén dudng
lién bang & bang Georgia - My s6 hi¢u 1-285
xung quanh thanh phd Atlanta, The Georgia
Department of Transportation (GDOT) dad ap
dung cong nghé xiy dung mit dudng bang
BTDL cho phan 1é gia ¢6 (lan dd khan cip) thay
thé cho cach 1am truyén thng va da tao duoc
tiéng vang 16n. D6 1a huy chuong bac cta The
National Partnership for Highway Quality
(NPHQ) vao nam 2006. Ciing trong nam 2004
The City of Columbus, Ohio ciing da ap dung
cdng nghé nay cho cac duong trong thanh phd.
Cho dén nay, BTPL duoc sir dung rat nhiéu cho
cac duong co téc do thap, cac bi dd xe, cac nut
giao thong trong do thi, duong trong cac khu
cdng nghiép, kho bai, bén cang hang ning...

A, - “H

Hinh 1. Xay dung Ié gia c6 trén dwong I -
285 ¢ thanh phé Atlanta - My, 2004
Tuy nhién, vin chua tim thdy cong trinh
duong 6 t6 cAp cao ndo st dung cong nghé xay
dung mit duong bang BTPL. C6 1§ vi chlng
dugc dam chat bang phuong phap lu 1én nén do
bang phing ctua mit duong chua dap Gng dugc
y8u cau cho cac phuong tién xe chay voi téc do
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cao. Cing vi Iy do vé d6 bing phang ctia mat
duong BTDL khong dugc phiang nhu mit
duong BTN hay BTXM thong thuong nén cac
nha chuyén mon d4 khuyén cao rang chi nén
ding mit duong BTDL cho cac dudng o tc do
thiét ké khong qua 60 km/h.

Tai Viét Nam, BTPL van con tuong di méi
mé, viéc nghién ciru va su dung loai bé tdng nay
chua dugc quan tam ¢ muc do can thiét. Hién
nay, nhiéu cong trinh thuy dién ¢ nudc ta da va
dang bat dau cht y dén viéc su dung BTPL dé
xay dung cac dap trong lrc cho hd chua (dién
hinh la cong trinh dap nudc thuy dién Son La,
binh Binh, Sé San, Plei Krong, Ban V&, Song
Tranh.....), mot sb cong trinh dang trong giai
doan nghién ctu thu nghiém cac dac tinh ky
thuat va céng nghé thi cong BTDL.

2. Cong nghé bé tong dam lin (RCC)
trong xay dwng mat dwong giao thong:

Trong xay dung két cdu mit duong, ngay
nhu tén goi ctia nd, hdon hgp BTPL dugc rai
bang cac thiét bi thong thudng nhu cac thiét bi
rai bé tong nhua chit truyén thong, sau d6 dam
chit bang may lu, bao gom lu so bd, lu trung
gian va lu hoan thién giong nhu mit duong bé
tong nhya (BTN) thong thuong.

* Thanh phdn co bén ciia hon hop BTPL:

BTDL c6 thanh phan co ban nhu bé tong
truyén théng bao gdm xi mang, nudc va cdt liéu
(min va thd) ... nhung né khac bé tong truyén
thdng & chd hdn hop bé tong kho hon, di do déo
ctng (stiff) dé dam bang lu rung. Piac biét, 16p
mat duong sir dung BTPL (sau day goi la mat
duong BTPL) duoc xdy dung khong cin céc
khe ndi, khong can phai c6 van khudn, mdy rai
chuyén dung va céc loai thanh truyén lyc. Do ¢6
cac tinh nang wu viét nhu vay nén viéc xay dung
mit duong bang BTDL rat don gian, nhanh va
kinh té.

Céc vat lidu s dung dé ché tao BTPL ciing
twong tu nhu bé tong truyén thdng, bao gdm xi
mang, phu gia khoang, phu gia hoa hoc, c¢ot liu
(min va thd) va nuéc. Tuy nhién, do dic diém
chinh cta hon hgp BTDL la khong c6 do sut va
lwong xi mang sir dung it, do d6 thanh phan cac
vat liéu cia BTPL khac nhiéu so véi bé tong

thong thudng, trong d6 cip phdi hat cbt liéu va
ham lwong hat min 1& c4c yéu t6 quan trong
trong viéc dinh lwong thanh phan cap phdi va
quyét dinh tinh chat ciia hdn hop bé tong va
BTDL khi rén chic.

Hat min sir dung cho BTPL 1a cac loai vat
lifu c6 kich thuéc hat nhd hon 75 mm
(0,075mm), tiy thudc vao khdi luong chat két
dinh (xi mang) va kich thuéc 16n nhét cua cot
licu duoc sir dung, yéu cau vé ham luong hat
min c6 thé chiém dén 10% khdi luong cot lidu
trong BTDL. Céc loai hat min dugc st dung
trong BTDL thuong l1a cac loai puzolan, tro bay,
silicafume, xi 10 cao, ... duwoc goi chung la phu
gia khoang. Viéc lua chon va sir dung hop ly
ngudn phu gia khoang cho BTPL 1a van dé rat
can thiét, c6 lién quan tryc tiép dén dia diém
xay dung cong trinh, yéu cau va chit luong bé
téng, kha ning cung cap va gia thanh cong trinh
xay dyng. Hién nay nudc ta ciing d3 c6 ngudn
phu gia khoang (tro bay, puzolan) nay.

* Thi cdng mdt dwong bang BTPL:

Viéc thi cong mat duong bang BTPL rit
nhanh va don gian. BTPL duoc tron ¢ tram tron
trung tam roi dung xe & t6 ty d6 van chuyén téi
C4C may rai thong thuong (may rai BTN thong
thuong), sau d6 dung lu rung dé dam chait hon
hop va bao dudng nhu mat dwong BTXM thong
thuong. Nhiét d0 khong khi khi rai BTBL
khong nén qua 90°F (32°C). Khi nhiét do moi
truong khong khi vuot qua 90°F (32°C), thoi
gian cho phép tir thoi diém tron dén khi hoan
thanh qué trinh ¢&Am nén nén giam cho phl hop
(vi duy, tir 60 phut giam dén 30 - 45 phit). Dé bl
d?ip cho sy mét do 4m trong thoi gian trdn, van
Chuyén Va rai, nude tron co thé duge can nhéc
tang thém tai tram tron.

Mit duong BTPL khong cin cac khe ndi,
cac loai thanh truyén luc nhung yéu cau vé céac
I6p mong bén dudi hoan toan gidng nhu cac két
cdu mit duong bé tong xi ming truyén thong.
Mit duong BTPL c6 tat ca cac chi tiéu do bén
virng nhu mdt duong bé tong xi ming ti€u
chuan ké ca kha niang chiu dung su chénh léch
nhiét do 16n, chiu dung sy dn mon do chit long
va hoa chat doc hai khac. Véi nhiing vu diém
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ciia mat duong cting, mit duong BTPL dé dang
chiu dung cac tai trong 16n thuong thiy trong
cac cong trinh dwong giao thong, bai container,
bi d6 xe, bén cang, va nlt giao thong. Mat

Cong thizc tron: Theo bado céo cua The
Georgia Department of Transportation (GDOT)
thi day 1a thanh cong rat 1on trong viéc ap dung
cbng nghé va vat liéu méi cé tinh canh tranh cao
trong xdy dung mat duong 6 t6. Trong khudn
khd du 4n ndy (tai cong trinh dudng I - 285) céc
nha chuyén mon da sir dung 16p mat BTBL day
20cm c¢6 cuong d6 chiu nén la 27,6MPa, kich
thude toi da cua cbt lidu 1a 19mm (lot sang
12,5mm) véi cong thire tron xi mang:cat:da cho
mot m® nhu sau:

- Ximang: 180 kg
- Cét vang: 1050 kg
- badam: 1800 kg
- Ti Ié nude/xi mang: 0,30 - 0,40

Hinh 3. BTDL duroc rdi bing may rdi thong thiong

o
Hinh 2. Thi céng duwong bang BTPL

duong BTPL ciling khong bi nut do truc xe tai
hang nang, va ciing khong bi hién twong x6
hodc rach khi cac phuong tién quay dau hoic
ham phanh.

Pam chdt va bao dwong: Dam 1én 13 giai doan
quan trong nhat trong thi cong 16p mit duong
BTPL: n6 mang lai cho hén hgp BTPL do chit,
cudong do, d6 bang phang, va bé mat két ciu. Pam
bat dau ngay sau khi rai va tiép tuc cho dén khi
mat duong thoa man yéu cau vé do chit (98%
modified Proctor density - MPD). Sau khi qua
trinh Iu 1én két thic, qua trinh bao dudng phai
duoc tién hanh ngay nhu cac loai bé tdng théng
thuong dé bao dam cho qué trinh hydrat hoa, tao
cudng do va do bén ctia mit duong.

BTPL dugc bao dudng nhu BTXM truyén
thong ca vé phuong phap 1in vat liéu sir dung.
Tuy nhién, do BTPL (RCC) ¢6 bé mat két cau
m& hon so vdi bé tdng thong thuong, vi vay cac
hop chit bao dudng can ap dung yéu cau 1én
hon tir 1,5 1an dén 2 1an marc tng dung dugc st
dung cho bé tong thong thuong (xem hinh 5
dudi day). Mot diéu can cha ¥ 1a nhiét do toi vu
khi bao dudng cho BTPL nam trong khoang
50°F dén 70°F (10°C + 21°C). Khi bé tong duoc
bao dudng & nhiét do trén 80°F (27°C) thi cuong
do ban dau (1, 3, 7 ngdy tudi) cao hon nhung
cuong do cudi cling (28 ngay tudi) lai giam. Cu
thé, néu bao dudng & nhiét do 90 dén 105°F
(32°C + 40°C) thi cuong do cua BTPL sau 28
ngay c6 thé giam tir 5% - 15% khi so sanh véi
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viéc bao dudng BTDL tai 73°F (23°C). Khi rai
bé tong trong diéu kién thoi tiét qua néng, nha
thau phai c6 giai phap giit cho hdn hop BTPL &
nhiét d6 ph hop khi rai ciing nhu khi dam 1én.
D6 bang phang cia mat duong BTPL: mat
duong BTPL thuong khong dat dugc do bing
phiang nhu mat dudng BTN hoidc BTXM thong
thuong. Pé bao dam do bang phang cua mit
duong BTPL (kiém tra bang thudc dai 3m, do

léch cho phép tir 6mm + 9mm), cac nha chuyén
mon ciing khuyén cdo rang: can khdng ché kich
thude t6i da ctia c¢dt lidu (lot sang 12,5mm) va
chiéu day cua 10p rai (44 lu 1en chat) khong nén
day qué 20 cm (chiéu day tdi da cho mot 1an rai
sau dam chit co thé ti 25cm). Néu st dung mat
duong BTPL cho cac dudng co toc do thiét ké
cao hon 60 km/h thi tét nhat 1a rai 1&n trén nd
I6p BTN min tir 50mm dén 75mm.

Hinh 5. Bao duong BTPL mat duong

* Khe co gid: Mic du mat duong BTPL
khong can cac khe ndi nhung viéc xé khe ngang
(khe co gia) cling rat quan trong dé giit cac tAm
BT mat dudng gan nhu hinh vudng néu c6 thé
duoc va dé tao cac mat cét giam yéu cho cac
tam BT mat dudng nhiam han ché va kiém soat
cac vét nut trén mat khi BT co ngét. Khoang
cach cac khe ngang duoc tao ra sao cho chiéu
dai cta tdm bé tong khong dugc vuot qua 125%

100

dén 150% chiéu rong tAm. Cac khe can duoc xé
ngay sau khi bé tong dd dat duoc diy du cuong
do dé chéng sy tréc mang cua cac canh tAm.
Viéc xé khe t6t nhat duoc thuc hién trong vong
2-3 gid sau khi cong tac dam 1&n hoan tat. o
siu cua cac khe gia nay it nhat 1a mot phan tu do
day cua tim (H/4) v&i chiéu rong toi thiéu 1a 1/8
in (3mm). Thong thuong, khoang cach cac khe
ngang nay 1a 6m dén 9m.

"Hinh 6. Khe ngang da duwoc xé trong xdy
dung mat dwong BTDL

KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 43 (12/2013)



3. Xay dung mit dwong BTXM va BTDL
trong hé thdng dwong giao thong Viét Nam:

Mat duong bé tong xi mang (BTXM) 1a mdt
trong hai loai mat duong chu yéu ding trong
xay dung dudng 6 to cac cap va san bay & cac
nudc trén thé giéi va & Viét Nam. Do c6 loi thé
vé tudi tho va cdng nghé xay dung ngay cang c6
nhiéu tién bo nén mat dudong BTXM dang duogc
cac nudce st dung nhiéu cho cac dudng cép cao,
duong cao toc va san bay.

Mit dudong BTXM kha phd bién & cac nudc
phat trien nhu cic nudc chau Au, My, Trung
Quéc... ty 16 mit duong BTXM & cac nudc ndy
chiém khoang 40%. Cac nuéc nay déu c6 cdng
nghé, trang thiét bi dong bd thi cong mit dudng
BTXM, phd bién 1a may trai bé tong lién hop. Tai
Viét Nam thi ty 1& ndy rat thap (khoang 2,5%). Mt
dudong BTXM chi yéu duoc st dung tai dudng ct
ha canh, duong lin, sin d6 trén cac san bay. béi
V61 duong giao thong, ngoai duong giao thong
ndng thén méi thay sir dung két cau BTXM & mot
s6 doan thuoc QL3, QLI1, QL18, QL63 duong Ho
Chi Minh, cac khu vuc ¢6 tram thu phi va dang xay
dung d6i v6i dudng tudn tra bién gisi (TTBG),
dudng Pong Trudng Son (Bd Qubc phong).

O Viét Nam da xay dung mat duong BTXM
tir nhirng nam 1975 nhung ty trong sir dung va

2 /
J £
S B

4. Két luan:

Trong tinh hinh kinh té suy thoai nhu hién
nay, lam duong BTXM trong d6 c6 mat duong
BTPL la mot giai phap kich cau ma Pang va
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Hinh 7. Toan canh xdy dung mat dwong BTPL

kinh nghiém xay dung chua nhic¢u. Mot s cong
trinh nhu QL2 doan Thai Nguyén - Béc Can,
duong Quan Banh - Cira Lo, QL18 Tién Yén -
Mong Cai, duong Hung Vwuong va Quang
Truong Ba Dinh (Ha Noi), mot s doan dudng
Ho Chi Minh, QL1A, san bay Noi Bai, Tan Son
Nhat... xdy dung cach ddy 40 nim va van dang
str dung kha tét.

Hang ngan ki-16-mét duong giao thdong nong
thon ciing duoc xay dung bang phwong phéap thu
cong, gid thanh ha dang phuc vu dic luc cho
viéc di lai va san xuat nong nghiép. Tinh dén
nay, ca nudc co6 khoang hon 1.200km duong
BTXM, chiém hon 2,5% toan bd mang ludi
duong giao thong. Ngoai ra, c6 khoang
11.000km duong tuan tra bién gidi dang duoc
trién khai theo két cau mat duong BTXM.

Céc loai mit dudng BTXM c6 thé ap dung
tai nudc ta phan ra nhu sau: mat duong BTXM
phan tdm, khong cdt thép cho tit ca cac cap
duong va san bay; mat duong BTXM ludi thép
cho duong cép cao, san bay va nhiing khu vuc
thoi tiét khac nghiét; mat duong BTXM cot thép
lién tuc cho dudng cép cao, dudng cao tdc va
san bay; mat duong BTPL (hay BTXM lu len)
cho céc loai dudng cip cao thir yéu va dudng
nong thon, dudng mién nui.

nha nuéc ta khuyén khich. Mot trong nhiing
thuan loi khi xdy dung duong BTXM la khoi
lwong xi ming san xuat trong nudc kha doi dao.
Nganh céng nghiép xi mang hién nay da dat san
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luong gan 40 tridu tAn va & ting 1én 59 tridu tin
vao nam 2010 va 1én 88,5 triéu tin vao nim
2015, ngudn phu gia khoang (tro bay) ciing dé
c6 ngudn cung cép trong nudc. Vi vay, giai
phdp sir dung xi mang lam duong khong chi
thiic diy nganh xi mang trong nudc phat trién,
tao viéc lam cho nguoi lao dong ma con giam
nhap siéu, hién hang nam Viét Nam phai nhap
khau hang tram tan nhya dudng voi gia hién tai
la 500 - 600 USD/tan, gop phan hién thyc hoa
c4c giai phap kich cau cua Chinh phu trong giai
doan hién nay. Bén canh d6, néu tiép nhan va
trién khai cong nghé mit duong BTPL sé& tan
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dung duogc trang thiét bi, may moc cong nghé
lam duong truyén thong hién co, cac chuyén
gia, ky su trong va ngoai nudc dd va dang
nghién ctru cong nghé tai cac cong trinh & Viét
Nam (hién tai d&@ thanh cdng tai cong trinh thuy
dién Son La, Binh Binh, Sé San, Plei Krong).
Can c6 chi truong khuyén khich thiét ké va xay
dung mat duong BTPL theo hudng sir dung cho
mit duong 6 to ¢6 toc do thiét ké < 60 kmv/h, cac
I6p méng dudng 6 to cac cap (ké ca climg va
mém)... C6 thé noi, lam mat duong BTPL mot
miii tén, trang nhiéu dich.
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