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Abstract. Porous asphalt material (PAM) has been used widely to increase the water drainage
of the roads. The drainage function depends on many factors such as rainfall intensity, slope,
and porosity. Hence, this study was adopted to observe the drainage capability of PAM in the
considerations of slope and porosity. The rainfall simulation experiments were conducted for
the PAM samples with porosity as 10% and 15% at different rainfall intensities. The results
showed that the subsurface drainage of the PAM had a reverse trend with the slope and a
similar trend with the porosity. In addition, this study also found that at the high rainfall
intensity, PAM samples with different slopes and porosities resulted a similar drainage
capability. The results from this study help us to overview the drainage behaviour of PAM. It
is noted that the results in this study were based on the laboratory experiment. In the future,
the field experiment should be conducted to help engineers and researchers to better
understand the mechanical and hydrological performance of PAM. Thus, PAM could be used
widely and effectively in flooding resistance for urbans.
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Tom tat. Bé tong nhya rdng (BTNR) da duoc sir dung pho bién dé gia ting kha ning thoat
nudc cua mat dudng. Sy thoat nude ndy phu thude vao nhiéu yéu té khac nhau nhu luu luong
mua, d6 doc thiét ké va do rdng cua vat liéu. Nghién ctru nay duoc thyc hién voi muc tiéu
danh gia kha nang thoat nuéc BTNR c6 xét dén anh hudng cua do doc va d6 rdng khac nhau.
Thi nghiém mé phong mua dugc thuc hién cho mau BTNR c6 d@o rong la 10% va 15% trong
diéu kién luu lwong mua khac nhau. Két qua thi nghiém cho thiy kha ning thoat nudc qua
than caa mau BTNR ty 1& nghich véi do déc va ty Ié thuan véi do rong. Thém vao do, nghién
clru ndy con chi ra rang ¢ cudng d6 mua 16n, mau BTNR. Nghién ctu con cho thiy rang, tai
diéu kién cuong do mua 16n, chc mau BTNR c6 do rong va do doc khac nhau cho két qua
tuong ty nhu nhau vé kha ning thoat nuéc. Két qua trong nghién cau ndy gidp ching ta hleu
rd hon Ve ung xu thoat nudc cua BTNR. Trong tuong lai, cac thi nghiém hién truong can
duoc trién khai thuc hién dé gitp céac ky su va cac nha khoa hoc hiéu rd hon vé &ng xir co hoc
va thoat nudc cia mau BTNR. Tir d6, vat liéu BTNR c6 thé duoc tng dung rong rai va hiéu
qua gop phan chéng ngap trong do thi.

Tir khoa: bé tdng nhya rdng, ngap lut, d6 dbc, d6 rong, md phong mura,
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1. GIOI THIEU

Qua trinh db thi héa din ra véi téc d6 nhanh nham dap Gng nhu cau thuc tién phét trién
kinh té - xa hoi cua Viét Nam. Diéu d6 doi hoi cac ving db thi 16n can co co so ha tang — giao
thong phat trién ddng bo dé dap tng yéu cau can thiét [1]. Tuy nhién, & mot sb ving db thi, hé
thdng thoat nuéc chwa dam bao yéu cau. Mdi khi c6 mua 16n, nhiéu khu vue thuong xuyén bj
ngap nu6c cuc bo, gay anh huong nhidu dén doi séng, kinh té - x& hoi ctia nguoi dan. Trong
bdi canh nay, viéc tim kiém cac giai phap chéng ngéap két hop vai phat trién ha ting la can
thiét. Day dugc xem 1a qué trinh phat trién do thi bén vitng. Mot trong nhiing giai phap da
duoc st dung phé bién va mang lai hiéu qua cao 1a ting cuong kha ning thoat nudc mat. Cac
hang muc cong trinh ting cudng kha ning thoat nuwdc mit cua dé thi nhu: nén dudng bé tong
nhya réng, vuon thu nwde mua, mai nha xanh, 6 trit nuéc sinh hoc ... [2]. Trong cac hang
muc ké trén, bé tong nhua rdng (BTNR) 12 vat liéu dugc tng dung rong rai cho Iop mit cua
nén duong rong hoic 16p mat caa nén duong truyén thdng. Vi c¢d cau tao dic biét co do rong
I6n nén BTNR cho phép nuéc ¢d thé tham thau qua [3]. Tir d6, c6 thé ting cuong kha ning
thoat nudc mat gop phan giam thiéu ngap lut trong do thi. Tai Viét Nam, viéc nghién ctu va
ap dung BTNR vao thuc tién dang dugc cac nha khoa hoc va cac chuyén gia dic biét quan
tam [4].

BTNR c¢6 d6 nham cao da tr¢ thanh mot lua chon wu viét trong thi céng mat duong cho
cac tuyén cao toc [5]. Pong thoi, kha ning thoat nudc hiéu qua cia BTNR cd thé giai quyét
duoc tinh trang ngap Gng, mot vin dé thuong xuyén xay ra va gay hu hong mat duong & cac
khu d6 thi 16n [6]. Dé danh gia kha ning thoat nudc mat cua vat liéu BTNR trong diéu kién
mua, nhiéu nghién ciru da duoc thuc hién.

Trong mét nghién ctu cia Roseen va cac cong su (2012), cac tac gia da thi nghiém dé
khao st ang xu thoat nudc cia BTNR trong diéu kién mua bdo [7]. Nghién ciu duoc thuc
hién & vung New Hampshire cuia My trong giai doan tir nam 2004 — 2008. Vit liéu BTNR
trong nghién cau nay duoc sir dung dé lam béi d6 xe. Cac tac gia thi nghiém va két luan rang
kha ning thoat nuéc mit ciia nén dudng BTNR ¢6 gia tri tir 1.490 dén 2.690 cm/h. Bong thoi,
khi str dung BTNR, dinh nuwéc mat trong ving giam 90%. Diéu ndy chang to rang, BTNR dat
hiéu qua cao trong viéc giam ngap lut trong d6 thi khi duoc tng dung thuc tién. Bén canh do,
nghién ctru con cho két qua rang BTNR c6 kha ning loc sach dang ké cac chat 6 nhiém nhu
photpho, kém, chat rin lo ling khaorng 42%. Nghién ciru con két luan rang, hiéu qua sir dung
BTNR con c6 thé kéo dai theo thoi gian trong diéu kién thoi tiét khac nghiét.

Trong mét nghién ciu khac cua Knappengerger va cac cong su (2017), ba loai nén duong
BTNR khéc nhau di duoc sir dung dé thi nghiém hiéu qua cua viéc bao tri bao dudng cong
trinh bang phuong phap thoi khi va quét. Két qua thi nghiém cho thay van tdc thoat nudc mat
cua nen duong BTNR trong giai doan (2011 +2015) tir giam dang ké tir 118+ 39 mm/phut
cho mau BTNR c¢6 bao tri bao dudng, va giam tir tir 134+ 54 mm/phit cho mau khong bao
dudng. Ngoai ra, két qua thi nghiém con cho thay rang, viéc bao tri bao dudng hang nam bang
thiét b thoi khi va quét mang lai hiéu qua khong dang ké cho BTNR. Nghién ciru con két luan
rang, kha ning thoat nudc cia nén dudng BTNR bi giam theo thoi gian cha yéu do d6 Iin
dudi tac dung cua tai trong giao théng [8].

Tir cac nghién ctu trén cho thay rang kha niang thoat nudc cua vat lisu BTNR mang lai
nhiéu hiéu qua dang ké trong viéc giam ngap lut va giam 0 nhlem ngudn nude trong do thi.

Cho dén nay, cac nghién cuu Ve kha ning thoat nudc mat cia nén duong BTNR co xét dén
anh huong cua d6 doc va do rong cua vat liéu con han ché. Vi vay, muc tiéu cia nghién ctu
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nay dugc nhém tac gia thuc hién dé danh gia kha ning thoat nudc cia BTNR béng thiét bi thi
nghiém trong phong. Dya trén két qua thi nghiém, anh huong cua do déc thiét ké, do rong va
cuong d6 mua dén (ng xur thoat nuwéc mit cua nén duong BTNR dugc thao luan va so sanh.

2. THI NGHIEM PANH GIA KHA NANG THOAT NUOC MAT CUA BTNR

2.1 MAu vat liéu bé tong nhya rong

V6i nghién cau nay, cac thi nghiém mé phong luong mua duoc thuc hién véi mau BTNR
dap ng cac yéu cau trong tiéu chuan Viét Nam vé vt liéu nhua duong TCVN 13567-2022
[9]. Cbt lieu hdn hop c6 ngudn gdc tir tinh An Giang. Cac mau duoc ché tao véi do rdng lan
luot 1a 10% va 15%, duoc dat tén 1a BTNR10 va BTNR15. Mau duoc ché tao c6 kich thuée 1a
30 x 30 x 5 cm. Hon hop mau sir dung chat két dinh PG60-70 va kich thudc cbt lidu danh
nghia 16n nhét 1a 19 mm. Thanh phan cap phdi mau trong nghién ctru dugc trinh bay trong
Bang 1.

Bang 1. Thanh phan hdn hop cua mau BTNR.

Hén hop Phan trim theo khéi lwong (%)
Phan tram cua Bini, (19x22) 9,5
Phan tram cta Bin2, (12x19) 21,84
Phan trim cua Bin3, (5x12) 25,84
Phan tram cta Bind, (0x5) 33,24
Phy gia INSEE 4,75
Nhua duwong 5,04

Hinh 1. BTNR trong nghién curu.
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Tinh chét co hoc cua hdn hgp BTNR trong nghién ciru duoc thé hién ¢ Bang 2.
Bang 2. Tinh chat co 1y va co hoc ciia BTNR trong nghién cuu.

BTNR Giatri
Do 6n dinh, kN 13,30
bo déo, mm 21,84
Do rdng lap day, % 68,16
Khéi luong thé tich, g/cm? 2,37

2.2 Thiét bi va dung cu thi nghiém

Thiét bi thi nghiém mo phong mua dugc thiét ké dya trén nghién ciu cua Castro-Fresno
[10]. Thiét bi bao gébm cac thanh phan chinh: hé thdng phun mua duoC ndi truc tiép vai nguon
cap nudce Véi tac dung mo phong mua 1én mau, khung cha yéu dé chira mau va hé thong thu
nuéc thoét ra. Hop chira mau dugc 1am bing thép va inox, cé dién tich 0,5 x 0,5 m va chiéu
cao 3,6 m va co thé diéu chinh goc doc ciia mat duong tir 0 dén 30 d6. Trong sust qua trinh
thi nghiém, luu luong nude dugc ghi nhan lién tuc theo thai gian. Mo hinh thi nghiém va mau
trong qué trinh thi nghiém duoc trinh bay ¢ Hinh 2 va Hinh 3.

——
::15>
==
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Hinh 2. M hinh thiét bi thi nghiém. Hinh 3. Mau thi nghiém BTNR.
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2.3 Trwong hegp thi nghiém
CAc tai liéu da chi ra rang kha ning thoat nudc caa BTNR phu thudc rat nhiéu vao do déc
va dg rong cau tao cua BTNR. Bai b4o nay khao sat luu lugng thoat nudc cia mau BTNR véi
d6 rong 10% va 15% tuong ung voi luu lugng mua khac nhau. Gid tri luu luong mua nay

duoc lya chon dya vao nghién ctu trude ddy cia Kenneth va cac cong su (2016) [11]. Chi tiét
Ve cac truong hop thi nghiém duoc trinh bay trong Bang 3.

Bang 3. Cac trueong hop thir nghiém.

Cuwong do mua (L/phiit) Do déc (%)

5,0:5,5:6,0 0:2:4:6

3. KET QUA VA THAO LUAN

BTNR10 va BTNR15 di dugc thir nghiém bang thiét bi md phong mua. Trong sudt qué
trinh thi nghiém, thé tich nudc chay tran trén bé mat va nudc tham thau qua than cia mau
BTNR dugc ghi nhan. Két qua ghi nhan gilp hiéu rd hon vé kha ning thoat nudc cua tung
mau. Sau khoang 2 phit, téc do thoat nudc trén bé mat va nude tham qua mau bat dau o6n
dinh, cho thay cac mau di dat dén trang thai bao hoa. Do do, thé tich nudc thoat ra cia BTNR
sau 2 phat duoc chon 1am thoi diém dé bao cdo két qua cudi cung. Tir két qua thi nghiém md
phong mua, nghién ctru da danh gia va thao luan chi tiét vé anh huong cua hai yéu té quan
trong 1a d6 doc va do rong dbi voi kha nang thoat nuéc caa BTNR.

3.1 Anh huéng ciia d9 doc dén kha niing thoat nwée ciia BTNR

Anh huong cua d6 doc dén kha niang thoat nudc qua than cia BTNR dugc minh
hoa chi tiet & Hinh 3 va Hinh 4. Tt biéu d6, moi quan hé gitra do doc va ty 1€ luu
luong nude thoat qua than duoc nhan xét va danh gia.

100% 1

90% + —e—1= 5.0 (L/phut)
I= 5,5 (L/phit)
80% - —= =60 (L/phat)

70% 4

Ty 1€ thoat nude qua than (%)

60% A

50%

0% 2% 4% 6%
D6 dbe (%)

Hinh 4. Ty 18 Iuu lugng nudc thoat qua than cia mau BTNR10.
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100% -

90% -+ —e—1= 5.0 (L/phut)
--#--1= 55 (L/phiit)
—= =60 (L/phit)

80% 9.

70% -

Ty 1€ thoat mrdc qua than (%)

60% -

50% T T 1
0% 2% 4% 6%
Do dbe (%)

Hinh 5. Ty 1¢ luu luong nudc thoat qua than cia mau BTNR15.

Hinh 3 va 4 trinh bay mdi quan hé gitra d6 doc va ty 18 luu luong nudc thoat qua than cua
mau BTNR trong diéu kién cudng d6 mua khac nhau. Xu huéng cua biéu d6 cho thiy rang
khi d6 ddc tang, lugng nude thoat than giam, diéu nay co nghia rang luu luong nudc chay tran
trén bé mat tang 1én. Cu thé 13, mau BTNR10, cudng d6 mua 1a 5,5 L/pht, & do dbc 1a 2% thi
luu lugng nudce thoat qua than chiém 67%. O diéu kién twong tu, ¢ do doc 1a 6% thi luu luong
nudc thoat qua than chiém 62%. Sy suy giam luu lwong thoat than nay cé thé duoc giai thich
raing & mau BTNR c6 d¢ dbc 16n, dudi tc dung cua trong luc, toc dd nudc chay mat nhanh
hon [12]. Vi vay & do déc 16n, BTNR cho két qua luu lugng thoat than giam dang ké. Piéu
nay cho thay rang khi thiét ké BTNR can lya chon do dbc thiét ké phi hop dé nude chay mit
khong xuat hién gay ngap lut trong do thi.

3.2 Anh hwéng ciia @9 rong dén kha ning thoat nwéc cia BTNR

BTNR10 & cwdng d§ mua 5,0 (L/phit) BTNRI15 & cudng dd mwa 5,0 (L/phit)
B thim chay mijt B théim chay mat

100% -
80% -
60% -
40%
20%
0% -

Ty 1& thoat nudec (%)

Do déc 0% 2% 4% 6% Do déc 0% 2% 4% 6%

Hinh 6. So sanh luu lugng chay cia BTNR10 va BTNR15 ¢ cuong d¢ mua 5,0 L/phut.
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BTNR10 ¢ cudng dj mua 5,5 (L/phit) BTNRI15 & cwong dd mura 5,5 (L/phit)
® thim 3 chay mat B thim @ chay mat
= 100% - ,
=
E 80% A
S 60% -
E 40% A
S 20% 1
= 0% A
Do doc 0% 2% 4% 6% Do doc 0% 2% 4% 6%
Hinh 7. So sanh luu lugng chay ctia BTNR10 va BTNR15 & cuong do mua 5,5 L/phut.
BTNR10 ¢ cwong do mwa 6,0 (L/phiit) BTNRI15 & cuong dj mura 6,0 (L/phiit)
B thim chay mit W thim 7 chay mit
9 100%
2 80%
2 60%
T 40%
2 20%
B
&= 0%

Do doc 0% 2% 4% 6% Po déc 0% 2% 4% 6%

Hinh 8. So sanh luu lugng chay cia BTNR10 va BTNR15 ¢ cuong d6 mua 6,0 L/phut.

Tur hinh 6, 7, 8 ta thiy d6 rdng c6 anh huong dang ké dén sy thoat nuéc caa BTNR. Cu
thé 13, mau BTNR c6 do rong 16n hon cho kha ning thoat nudc than tét hon. O do dbc 1a 4%,
lwu lwong mua 5,0 L/phit, mau BTNR10 cho két qua ty 18 luu lugng thoat than 1a 70%. O
diéu kién tuong tu, BTNR15 cho két qua 12 67%. Diéu nay dugc giai thich bang BTNR c6 do
rdng 16n hon thi cho nudc tham thau qua bé mat nhanh hon. Vi vay, ty & luu luong nudc chay
tham ctia BTNR c6 d6 rong lén ludn cao hon BTNR c6 dé rdng nho. Tuy nhién, cé thé thiy
rang su sai khac gitra 2 mau I1a khéng nhiéu khi ¢ diéu kién luu luong mua 16n nhu 6,0
L/phuat.

Két qua thi nghiém cho thiy anh huéng cua do rdng c6 anh hudong khong dang ké dén
kha ning thoat nudc cua mau BTNR trong diéu kién thi nghiém nhu nghién cttu ndy. Cu thé
1a, trong diéu kién cuong do mua lon, két qua thoat nudc cua BTNR cho thiy su tuong ddng,
bat ké d6 rdng cia mau. Piéu ndy nhan manh rang, cudng d6 mua la yéu té quan trong quyét
dinh kha ning thoat nudc cia BTNR. Phan thi nghiém trén phu hop véi cac nghién ciru trude
day cua Nguyen va Ahn (2021) [13] va Huynh va cac cong su (2023) [14], trong do cling
nhan manh & diéu kién cuong d6 mua 16n, anh hudng caa cac tinh chat vat lidu nhu do rong
trong viéc thoat nude 1a khong déng ké.
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4. KET LUAN

Nghién ctru nay danh gia anh huong cua do dbc thiét ké va do rdng dén kha ning thoat
nudéce cua vat lieu BTNR bang thi nghiém mé phong mua trong phong. Mau BTNR c¢6 d6 rong
10% va 15% duoc bé tri do doc 1a 0%, 2%, 4% va 6% duoc thi nghiém trong diéu Kién cuong
d6 mua khac nhau. Trong qua trinh thi nghiém luu luong nudc thoét than va chay tran duoc
ghi nhan va phan tich. Dwa vao két qua phan tich, ta rat ra két luan cu thé nhu sau:

Kha ning thoat nuée cia BTNR phu thude dang ké vao do déc thiét ké. Khi d6 doc ting,
ty 16 luu luong nude thodt qua than cua mau giam, diéu nay c6 nghia rang luu luong nudc
chay tran trén bé mat ting 1én. Tuy nhién, khi do ddc ting 1én dang ké thi ty 18 luu lugng thoat
nuéc qua than lai khéng chénh Iéch nhiéu.

Do rong ctia mau BTNR c¢6 anh huong dang ké dén sy thoat nudc cia BTNR. Miu
BTNR c6 d6 rong 16n hon cho kha ning thoat nude than tt hon boi vi BTNR ¢6 d6 rdng 16n
hon thi cho nudc tham thdu qua bé mat nhanh hon. Vi vay, ty 1é luu lugng nudc chay tham
ciia BTNR c¢6 d6 rdng 16n ludn cao hon BTNR c6 d6 réng nho. Tuy nhién, c6 thé thiy rang sy
sai khac giita 2 mau 1a khong nhiéu khi ¢ diéu kién cudng d6 mua 16n. Piéu nay nhin manh
rang, cudong do mua 1a yéu t6 quan trong quyét dinh kha ning thoat nudc ciia BTNR.
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