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BAN TOM TAT

Bé tong rong dugce dung lam vat liéu lat _duong,san bai, cac cong trinh cong cong, nhung cd
kha ning cho nudc thim qua va bd sung vao ngudn nude ngim, ngodi ra con ngin can tiéng on do cac
phuong tién giao thong, ngén can hién tugng tich nhiét trong d6 thi va déc biét 1a tao duogc hiéu ung
dd thi xanh. Bén canh d6 tac dong bao vé mdi truong clia bé tong rong theo mot cach dinh tinh tbt
hon so v6i bé tong thong thuong. Boi vi 16p bé mit bing bé tong rdng cho phép khong khi, nude va
nhiét co thé trao doi mot cach thuan tién trong méi truong, nude co thé xam nhap vao dat duoc luu tri,
xu ly va chay di.

ABSTRACT

Porous concrete is used for pavements materials, it can potentially infiltrate stormwater at the
source, allow the oils from cars and trucks to biodegrade safely, improve driving safety, reduce traffic
noise, reduce urban temperatures, and make the "urban forest" thrive. The environmental effects of
porous concrete are qualitatively different from those of nonporous paving materials. Porous
pavements cause air, water, and heat to enter different parts of the environment, where they undergo
different processes of storage, treatment, and flow.

1. GIOI THIEU luong hé xi mang d6 1a nguyén ly dé tao nén

Trong vai nim gan day thi vin dé bao 16 rong hé bén 1 trong céu truc bé tong. Ngoai ra
vé ngudn nudc di thu hat dugc nhidu sy quan thi nhitng 16 réng hd nay cho phép hoi lanh tir
tam dé tim kiém mot loai vat liéu dép tmg dat bén dudi 1am mat bé mit cta bé tong rong.

duogc qua trinh d6 thi hoa dong thoi co thé khic
phuc duoc nhiing tic dong x4u dén tu nhién.
Theo cac nghién ctru va da &p dung tai Nhat
Ban va cac nuéc Chau Au, bé tong rdong cot
liéu d4(BTR) 1a loai vat liéu than thién vdi moi
truong dap ung dugc yéu ciu néu trén, dugc
ding lam duong giao thong, bii do xe, san bai,
cong trinh d6 thi cong cong, taluy, mai dbc, bo
ke....

Bé tong rong 1a loai bé téng co ciu
tric 16 réng ho lién tuc, c6 do rong (15-35%) .
thanh phan twong ty nhu bé tong thong
thuong, tuy nhién da dugc dung cé cung cd hat
va chira rat it hodc khong ding dén cat, nhimng
hat da c6 cung kich thudc dugc bao phu va
dinh két véi nhau tai cac vi tri tiép xuc bing

Hinh 1: Nudc thot qua céc 16 rdng
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Boi vi bé tong rong cho phép nudc
mua thdm vao 16p dat bén dudi nén:

- Cay co6 dugc cung cdp nudc tu nhién, giam
chi phi tén kém cho hé théng tudi nude.

- Ngudn nudc ngam duoc bao vé.

- Hién tugng nudc chay tran dugc ngén can va
chét lyong nudc dugce cai thign.

Mic du ddy 1a bé tong c6 clu tric
rong, nhung van dat duoc cuong d6 va do bén
can thiét. Hién nay viéc ding céc loai phy gia
cho phép giam luong nude nhao tron dé cai
thién cuong do va do bén, mic du vay thi viéc
thi cong tt van rat can thiét dé dam bao mdi
lién két giita cac hat cdt liéu voi nhau trong khi
van dam bao do rdng can thiét.

Cung véi su phat trién cua cac do thi
16n , nhitng thanh phd, da tic dong siu sic téi
hé thng dong chay ty nhién va ngudn nudc tai
chd. Qué trinh d6 thi hoa lam thay d6i khong
chi don thuan vé diéu kién vat Iy ma ca diéu
kién hoa hoc va sinh vat hoc cia nguén nudc.
Do 16p bao phu bé mat tai cac khu do thi nhu:
duong x4, san bai, cong vién, nha ciraA.. dugc
lam tr vat liéu khong thAm da lam chiam qua
trinh bdc hoi nude vao khong khi dé ngung tu
thanh mua torc 1a ngan can vong tudn hoan
nude tu nhién va diéu nay 1a khoi dau cho sy
thay dbi vé thoi tiét. Pdng thoi nhimg 16p dét
bén duoi bi lam chdc hon, lam cho nudc thay
vi d& dang thim vao dat va bd sung vao ngudn
nuéce ty nhién thi lai chay tran trén bé mit gay
ra hién tugng ngap tng, lay 10i tai cac ving d6
thi.....
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Hinh 2: Khong khi, nudc va nhiét
trao doi thuan tién trong moi truong

Mot bién phap don gian dé tranh hién
twong nay do 1a ngung viéc st dung cac loai bé
tong thong thuong dé lam 16p vat liéu bao phu
bé mit ngin can nudc thdm vao 16p dat bén

dudi, thay vao d6 bang bé tong rdng, mot loai
vat liéu phuc vu cho su phat trién bén viing
gép phan vao viéc xur 1y, thu hdi va bao vé
ngudn nude tai chd...

Lé di bo
Hinh 3: Vai hinh anh tng dung bé tong rong

2. NGUYEN VAT LIEU

C6t lidu da (P):Stt dung mét loai co
hat, kich thuéc c6 thé 1én dén 25 mm. Khi kich
thudce da cang 16n thi bé mit bé tong réng cang
go ghé, nguoc lai da co kich thudc nhé s& cho
be mit bétdng min hon. Didu nay cho thay
rang cac cong trinh nhu 1 18 b hanh nén dung
da co kich thuéc nho s& lam ting nét thim my
cua cong trinh.

Hinh 4 : Ct liéu cing c& hat



Xi mang (X): Tuong tu nhu bétdng
thuong, bétong rong sir dung cac loai xi ming
portland thong thuong.

Nudce (N):Ti 1€ N/X duoc xac dinh 1a
tir 0.25 dén 0.45 .Khong gidng voi bétong
thuong,luong xi ming trong bétong rdng thap
hon so véi lugng 15 rong giita cac hat cét licu.
Khi ma cuong do cua vira xi mang tang thi s¢
dan dén su gia ting cuong do tong thé cua bé
tong rong. Do d6 can kiém soat lugng nudc
mot cach chat ché. Dung ding lugng nudc s€
lam cho hdn hop bétong co6 dugc cac déc tinh
mong mudn, khéng xuat hién hién twong vira
chay tran xubng day 16p day lip kin cac 15
rong lam mét kha ning thoat nudc ciia bé tong
rong.

Phu gia: Do bé tong rong c6 thoi gian
dong rin nhanh, nén st dung cac loai phu gia
kéo dai thoi gian déng rén va ting d6 6n dinh
cta qua trinh huydrat héa da xi mang. Ngoai ra
dé tang cuong do cua bétong rdng co thé sir
dung cac phu gia vo co hoat tinh hay cac hop
chat polyme.

3. TIEU CHUAN THIET KE

Bé tong rong tai cac vi tri khac nhau
yéu cdu dic tinh ky thudt khic nhau nén
khong thé co mét cai quy chuin nao co thé dap
{ng tat ca doi hoi d6. Tuy nhién c6 hudng dan
chung vé cac budc thiét ké bé tong rdng cho
cac cong trinh cong cdng cua hi¢p hdi ximang
(PCA), hodc cia vién nghién ciru bé tong lam
duong (ICPI).

-Vi tri ung dung duoc bé tong rong
Do dbc cta nén dudong khong 16n hon 5%
Khong st dung tai cac vi tri dat co tiém ning
bi 6 nhiém cao.

Lé6p bé tong rong

Cot liéu min

C6t lidu thd

Cot liéu min

Vii dia ky thuét

Nén ha

Hinh 5: Ky thuat nén duong
dung bé tong rong

104

-Nén ha
D6 tham nudc cua 16p dit bén dudi phai duogc
thi nghiém va nam trong pham vi cho phép
Muc nudc ngadm phai sdu hon nén tdi thiéu 1a
Im va 16p d4 bén dudi thi phai cach nén it
nhat 1 0.6m.
L&p nén duong chi duge xir 1y bang cdt ligu.
L6p dat nén khong duge dam chat.

-Vai dia k¥ thuat
L&p dat bén dudi khi ding cho duong 6 to thi
phai gia cb 16p vai dia k§ thuat & bén dudi va
ca khu vuc bén canh.

-Lép cbt ligu
Do rdng cua 16p cdt liéu sir dung khoang 40%.
C& hat nam trong pham vi cho phép dap tmg
theo tiéu chuan AASHTO.
Cuong do va do bén dap tng duoc quy pham.
Chiéu day 16p da khoang tir 30 dén 90 cm.

-Lép mat duong
Do rong khoang 20%-25%.
Cho phép nudc thoat qua véi toe do 0,5m/gid.
Chiéu day 16p bé mat khoang 15cm.
Thi cong v6i thiét bi ddm rung va con lin thép
hinh 4ng.
Sau khi thi cong phai dugc phi kin bé mit va
dudng ho it nhét trong 7 ngay.

4. THI CONG

- Chuén bj nén dudng va van khudn
C6t liéu d4 16t nén dudng cung cd hat tir tir 10
dén 19 mm phu hop véi tidu chuan cia
AASHTO

Hinh 6: Chuén bi nén dudng

Nén duong dwoc ddm chit toi dung trong nhod
nhét ctia 92% ctia dung trong khé 16n nhat theo
tiéu chudn ASTM D 1557 hay AASHTO T
180. Néu nén dudng dugc yéu cau dép cao 1én
dén cao d6 thiét ké thi chiéu day tbi da dé tién
hanh ddm chat mbi 16p 1a 20cm



D6 4m cia nén dudng : nén dudng dugc didu
chinh dat duwoc d6 4m t6i wu va dao dong trong
khoang cho phép 1a 3% dya vao két qua thi
nghiém dam chat theo ASTM D 1557 hay
AASHTO T 180
Van khuon : 1am bang gd hay thép (kim loai )
va ¢6 chidu sau phu hop vdi 16p bé tong rdng
phii bé mat. Van khudn phai co di sirc chiu tai
va do 6n dinh can thiét dé thi cong dam rung
ma khong bi bién dang hay bi phd v& duéi
nang luong dam rung d6

- Nhao tron bé tong rong
D6i v6i viée nhao tron tai chd thi cdi tron
khong dugc cho nudc vao truée khi nhao tron
kho cac thanh phan vat li¢u. Trong khi nap vat
lidu vao thi cbi quay vé6i 3/4 tbe d6 nhao tron
dé nguyén li€u co thé roi vao cbi tron ma duge
nhao tron dong déu. PSi véi 1 mé tron thi
luong ximing 1a yéu t6 quyét dinh. Téc do
nhao tron dugc gil ¢ dinh va thoi gian nhao
tron khong dugc qua 5 phut hay khong dugc
quéa 70 vong bao gdm ca qué trinh nap vat lidu.
Viéc nhio tron qua mirc dan dén hdn hop bé
tong kho va lam cho xi mang bi von cuc trong
thung tron

- Thi cong
Cén cung cip cac thiét bi can thiét nhu: thiét
bi lang mat, tao hinh sau khi bé tong duoc dam
rung voi 1 luc thang dimg 0,3 — 0,35kG/cm’.
Yéu cau vé& do léch cua 16p bé tong rdng bao
phu theo mit cit ngang khong vuot qua 1 cm
trong 3m. Thuong han ché chiéu rong t6i da
dé thi cong 1a 4,5m. L6p bé tong rdng s& duoc
bao phu bang mét 16p vai nylon ngay sau khi
thi cong. Trudc khi bao phid dudng hd thi co
thé phun hoi nudc vao 16p bén trén khi ma
didu kién thoi tiét khic nghiét (nhiét do cao,
lru lugng gio nhiéu, d6 am thap ....)

Hinh 7: Thi c6ng dam rung
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-Dudng ho

Lop nhya nay phai bao phu toan bo ké ca phia
bén canh dé bao vé sy mat nudce do gié hay 1a
anh hudng cua ludng giao thong bén canh. Lép
bé tong rong dugc bao vé khong cho tiép xic
v6i mua sau khi thi cong tdi thiéu 1a 24 gio.
Khéng dugc cho xe c6 tai trong 16n luu thong
trong vong 10 ngay sau khi thi cong.

Biiuia e

Hinh 8: Dudng hd ty nhién

Ct mdi 7,5 m sé& co 1 khe ngét , chiéu sau cua
khe ngit nay khoang 3/4 chiéu day cta 16p bé
tong bao phi. Khe ngit nay c¢6 thé dugc thi
cong khi bé tong con ¢ trang thai déo tuc la
vao khoang thoi gian ma bétong bat dau két
khdi hay tién hanh ct sau khi bé tong da du do
clmg dé ngan can hién twong roi rai hay khong
kiém soat dugc vét nit (thuong tién hanh sau
khi dudng hg).

5. TINH CHAT KY THUAT

L4 rong ho bén trong ciu trac bé tong
rong, duoc tao thanh dya trén sy sap xép cac
hat c6t liéu cung kich thudc, lién két v6i nhau
tai cac diém tiép xic bang ham lugng hd xi
mang hgp 1y. Do d6 kich thudc hat va ham
luong hd xi mang 1a yéu t6 chinh quyét dinh
tinh chét ciia bé tong rong. Két qua thi nghiém
bén dudi dua trén viéc khao sat cac kich thudc
hat sau : hat 10mm (st trén sang 10 lot qua
sangl2.5); hat Smm (so6t trén sang 5 lot qua
sang10); hat 2.5mm (s6t trén sang 2.5 lot qua
sang 5). Vi ti 1€ N/X=0.38

5.1. Kich thuéc hat- cwong do chiu nén
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D6 thi 1: Mbi quan hé giira
cuong do va co hat

Véi ti 16 B/X khong d6i, khi ding cdt liéu da
c6 kich thudce hat 16n thi s€ 1am gidm cudng
d6 chiu nén cua bé tong. Tuy nhién c6 thé lam
ting cuong d6 chiu nén bé tong bang cich
giam ti 18 B/X, tic 1a ting lwong hd xi ming
trong bé tong dé tang kha nang lién két tai cac
mbindi gitra cac hat cot liéu.

5.2. Kich thuéc hat - P9 rong
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Do thi 2: Mdi quan hé giﬁa
kich thudc hat va do rong

Véi kich thudc hat 2.5mm cho do rong lon
nhét ( 21.9%) va d6 rong nho nhét (19,8%) doi
v6i hat 10mm  khi ti 1¢ thanh phan khong ddi.
Nhu vay do rong cua bé tong rong tang khi sir
dung bt liéu da co kich thude hat nho. Trongo

Do thdm tu nhién 107

D6 thdm tu nhién 107 (m/s)
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mot m® bé tong thi khi ham lugng hd xi mang
dugc tang Ién, thi mdt cach ty nhién, khong
gian rdng bén trong bj hd xi mang chiém chd
dong thoi lam giam do rdng bén trong céu
triic bé tong.

5.3. Kich thwéc hat - 9 thim
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D4 thi 3: Mbi quan hé gitra
kich thudc hat va @6 tham

Khi kich thudc hat cang tang hay ham luong
vira cang ting thi d6 thdm cia bé tong rdng c6
xu huéng gidm, tuy nhién khong rd rang theo
mot quy ludt vi do thdm con phu thudc vao sy
phan bd va tinh chat cta 16 réng bén trong.

5.4. D) rong - Pp thAm
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Do thi 4: Mbi quan hé giira
d6 rong va do tham



D6 rong cang ting thi do tham cia bé tong
rong cang ting, tuy nhién khong tim duoc mot
quy ludt thé hién mdi lién hé nay 5 rang giita
2 théng s6 do rdng va do thdm cua bé tong
rong. Boi vi d thim cua bé tong con chiu anh
huong boi nhiéu yéu t6 khac nhu : tinh lién
tuc, tinh quanh co, sy phan bd cua 15 rSng, bé
mit cia 10 rong. ...

6. KET LUAN

e B¢ tong rong thoat nuge tot ma van
dap ung dugc cc yéu cau vé cuong do
nén co thé timg dung bé tong rdng vao
céc cong trinh d6 thi cong cong nhu 18
bd hanh, cong vién, bai dé xe, taluy,
mai ddc ven song.

e Khi dung cac hat ¢t lidu da co kich
thudc cang nhd lam tang cudong do
chiu nén, dong thoi lam ting d6 rong
trong céu truc bé tong va tir do lam
tang kha nang thoat nudc clia bétdong
rong.

e Tuy nhién kha nang thoat nudc cla
bétong rong khong chi don thuan phu
thuéc vao do rong ma nd con phu
thuoc vao nhiéu yéu t& khac nhu tinh
lién tuc, tinh quanh co, bé mat cua cac
16 rong.

e Bétong rong la loai vat liéu méi phuc
vu cho qua trinh d6 thi hoéa nhung
dong thoi ciing 1a loai vat lidu than
thién voi moi truong séng. Vi vy sé
som hoan thién va nhanh chong dua bé
tong rong ap dung vao thyce tién gop
phan xdy dung va phat trién mot do thi
bén viing.
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