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Céac @6 thi & Viét Nam trong nhitng nim vita qua, mdi khi c6 nhitng tran mua véi Ivu lwgng 16n thi tinh
trang ngap lut ngay cang nhiéu, anh hudng nghiém trong t&i méi trwdng va hoat dong ctia nguyi dan. Hién
nay trén thé giGi di c6 nhitng san phidm Gach bé tong thim nudc hay con goi 1a bé téng thoat nuwde néi
chung, gach ty chén thim nuéc néi riéng da duge nhidu nuée trén thé gidi san xult va st dung tit hang
chuc nam v& trwée. Tuy nhién san phdm nay hién ¢6 cic nhuoc diém vé kha niing tiéu thoat nuée, dé bén
san phim do qu4 trinh thity héa vat liéu khi néc ngdm qua va tinh trang bao hoa nén dit phia duéi lam
giam kha ning chiu luc ctia nén dt. Nghién cttu da dé xuét v& san phdm “Gach thu nude thong minh” véi
dic tinh v vat liéu than thién méi trudng va ciu tric thoat nwde thudn lgi. Cac nghién ctu thit nghiém da
cho thiy hiéu qua v& thim hit va thoat nudc ctia san phidm. Nén “Gach thu nuwéc nuide théng minh” két hop
tiéu nudc qua hd giéng khéng anh huwéng tdi cbt nén dudng 1 giai phap hiéu qua trong viéc thoat niée bén
vitng & céc d6 thi Viét Nam.

ABSTRACT

Smart water collection bricks
Urban

Surface drainage
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Flood

In urban areas in Vietnam in recent years, every time there has been a heavy rain, flooding has become more
and more frequent, seriously affecting the environment and people's activities. Currently in the world there
are products of permeable concrete bricks, also known as drainage concrete in general, and permeable self-
inserting bricks in particular, that have been produced and used by many countries around the world for
decades before. However, this product currently has disadvantages in terms of drainage ability and product
durability due to the hydration of the material when water seeps through and the saturation of the underlying
soil, which reduces the bearing capacity of the soil. The study proposed the product " Smart water collection
bricks" with the characteristics of environmentally friendly materials and convenient drainage structure. Test
studies have shown the product's absorption and drainage effectiveness. Therefore, "Smart water collection
bricks" combined with drainage through wells without affecting the road base is an effective solution for

sustainable drainage in Vietnamese urban areas.

1. Gi&i thiéu chung

bi 1am cting hoé bing bé tong, nén viéc thoat nudc nuée ty nhién va

tai bd sung nudc ngdm dang bi han ché [8].

Qua trinh d6 thi hoa & Viét Nam dién dang dién ra manh mé &
céc tinh va thanh phé, cling véi d6 viée cling hoa bé mit da 1am giam
kha ning thoat nwéc ty nhién [5,6]. Bén canh d6, co s& ha ting tiéu
thoét nudc nude do thi chua theo kip s phat trién cta d6 thi, nén qua
trinh ngép ting & cic d thi Viét Nam dién ra thudng xuyén. G Ha Noi
va Tp. H6 Chi Minh véi lwgng mua tit 100mm/gio trd 1én 13 da giy
ngap lut & nhidu vi trf khac nhau. Dan s6 d6 thi ngdy cang ting nhanh
gy ra qua tai ddi v6i cac hé thdng ha ting kj thuat dé thi (cAp nudc,
thoat nuéc va xit Iy nuwée, giao thong, thu gom xit 1y rac,...) 1am chit
lugng moi truong suy giam [3].

Hé théng via hé v bé mit trdng cay 14 noi hd trg thAm va thoat
nwée ty nhién tét [7], nhung v&i cac thiét ké hién nay, cac cAu tric nay

dang khéng hd trg cho viéc thoat nitéc ty nhién bai cac bé& mit nén da
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Trén thé giGi va Viét Nam, viéc phat trién cac loai gach bé tong
14t dwdng c6 kha ning thim va thoat nudc da dugce trién khai & nhidu
noi, nhu viéc phét trién bé téng thdm nwdc dé 1at via he & Indonesia
[9]1, nghién ctu dac tinh thAm caa gach bé téng & Trung Quéc [10],
gach bé tong thim nudc bing vat liéu thai loai & Han Quéc [11]... bic
diém thoat nuGc ctia bé tong rdng da nghién citu [13], cdc dic trung
thoat ni6c clia bé tong rdng va giai phap thoat nuwée mit dudng Gng
dung cho d6 thi [14]. Bén canh d6, cac giai phap thoit niéc mua duwong
phé theo hwdng bén vitng & d6 thi Viét Nam [15], cdc xu huéng “Thanh
phé bot bién” da dwgc nghién citu va d@ xudt, trong d6 viéce ting cudng
kha niing thdm va thoat nwéc & bé mit duge diva vao phén tich va dinh
huéng phat trién [12].
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Hinh 1. Tinh trang dudng d6 thi ngap ning sau mdi tran mua 16m.

Viéc bao vé ngu?)n nudc sach la nhiém vu quan trong cho Viét
Nam néi riéng v toan thé gi&i néi chung. Dé giai quyét triét dé van dé
chiing ta cn c6 giai phap tdng thé va tit gbc ré cua vdn d&. Qua qua
trinh nghién cttu cong ty C6 phin dAu tuw phat trién The Sun d tao ra
san phdm "gach thu nuéc théng minh”. San phim dwgc san xudt tiv vat
liéu xanh bao vé moéi trudng. Gach thu nudc théng minh véi nhitng vu
diém vwot tréi nhe lam giam thiéu 6 nhiém nudc mua, tiéu thot nude
muta, giam 4p lue cho hé théng tiéu thoat nutée d6 thi, bd sung va bao
vé ngudn nuéc ngdm do thi...

Hién nay trén thé gi¢i va & Viét Nam da ¢6 nhitng san phim gach
chtta nude [4], gach bé tong thdm nuée [1] hay con goi 1a bé tong thoat
nuwée néi chung, gach ty chén thim nwde néi riéng da dugc nhidu nudc
trén thé giéi san xudt va sit dung tit hang chuc nim vé trude. “Gach
thu mi&c thong minh” 14 san phdm ctia Cong ty C6 phin dAu tw phat
trién The Sun, dy 1a loai gach dugc san xut tit cac loai vét liéu xanh
va than thién v&i méi truong. Loai gach nay khéc phuc dugc cac nhugce
diém v& kha ning tiéu thoat nide, dd bén san phdm do qua trinh thity
héa vét liéu khi nivéc ngdm qua va tinh trang béo hoa nén dit phia dudi
1am giam kha ning chiu lyc ctia nén dt.

Nghién cttu nay da danh gia toan dién vé vat liéu, cAu tric ctia
“Gach thu nuéc thong minh” va céc thi nghiém v& kha niang thdm hit
nwée. T d6 dinh hwéng cho cdc dé& xuat phat trién va dng dung ctia
“Gach thu nuéc théng minh” trong quy hoach va phat trién d6 thi Viét

Nam hién nay.
2. Hiéu qua va ting dung cua “Gach thu nuéc thong minh”

San phdm 14 mot bo giai phap x( 1y hién trang ngép tng cuc bd
tai cac khu dan cuw khu db thi, Itu trit va bao vé ngudn nuée sach, tac
dung nhv mét hé théng hd didu hoa 16n gitp diéu hoa nhiét d6 khong
khi giam hiéu ing nhiét d6 thi.

Uu diém vuot troi clia giai phap "gach thu née théng minh két
hop tiéu nuwde qua hd giéng" 13 quy trinh thi cong nén dudng giéng

hoan toan v&i cac loai gach 14t via hé hién tai, nhung c6 két hop thém

hé théng giéng tiéu nizéc dé cho nuée tidu xubng thanh nvée ngdm. Vi
tri nio 14t gach ntéc s& ngdm xudng nhut nén dAt ty nhién, bd sung mot
16n lvong nuée ngdm cho 1ong dat.

Mat khéc, 20 % luwgng nwdc duge giit lai trong khoang chita gitta
vién gach sé& béc hoi quay trd lai khéng khi ¢6 tac dung didu hoa khéng
khi, giam nhiét d6 moéi trudng, gidam hiéu ng nha kinh d6 thi, hiéu ting
nhiét d6 thi.

Cu thé v&i 10.000 m?14at gach thu nuée théng minh thi tong
duong c6 tic dung bang khoang 5000 m? mit nudc hd.

- Kha nang lvu trit nde khoang 40.000 ml/m?.

- Kha niing tiéu thoét nitdc trén nén dét thit, d4t sét 8.000-15.000 ml/m?/gid.
Tiéu thoat trén nén hén hop 20.000 - 40.000 ml/m?/gid.

- Lttu trit va bdc hoi téi tao lai vao khéng khi nham diéu hoa lam mat
khong khi 8.000 ml/m?.

- Bao vé ngudn nuée sach cho hé théng nuwée ngim.

- Stt dung trong x4y dung din dung lat nén nha, san, khuén vién cong
cong.

- St dung lat via hé, céng vién, bai d6 xe, quang triedng, ha ting db thi.
- Cac khu vife cin tiéu thoat nwdc mit nhanh chéng nhu nha ga, sin

bay, bén xe, ...

3. CAu tao va cac théng sé ky thuat caa giai phap
3.1. Tinh ndng ndi bat, cdu tao ciia Gach thu nieée thong minh
3.1.1. Tinh ndng ndi bdt ctia Gach thu meéc théng minh

a. Vét liéu xanh bao vé moi truong

Vat liéu xay dyng xanh 1a nhitng loai vt liéu s dung cac ngu?)n
tai nguyén thién nhién theo hwéng tiép cin c6 trach nhiém v&i moi
treong [2].

Gach thu nuéc duge san xudt tir xi ming, d4 mat va nhya thai tai
ché 1a cac ngudn nguyén liéu xanh bao vé méi trudng, bao vé tai nguyén
dAt san xuét.

b. Kha ning lvu tri va tiéu thoat 16n

Kha ning Iwtu trit va tiéu thoat niée 16n bao vé ngudn nwde sach
cho méi trudng, cung cAp ngudn nude ngim du trit ting d6 4m cho nén
d4t cung cAp ngudn nuéc cho ciy xanh.

Kha nang lvu tri va tiéu thoat nuée tai chd gidm hién twgng ngap
Ung cuc bo tai cac khu do6 thi khu dan cu.

c. Kha ning chéng thim

L3 vat liéu ¢6 cAu tric dang bé tong 1én kha ning chéng thim rit
cao khong bi bdo hoa va ngdm nuée khi tiép xtc nhidu gio’ véi ngudn
nwée dam bao kha ning chiu Iyc cho nén duwong va ha ting.

d. Kha nang chiu tai trong cao

Gach thu nuwéc 1a gach bé tong 1én cé kha néng chiu tai trong 16n,

phit hop véi céc tiéu chi vé kha niing chiu tai ctia via hé va nén dudng.

3.1.2. Cdu tao ctia Gach thu niéc thong minh
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500

Hinh 3. Ciu tao va kich thudc ctia Gach thu nuée thong minh.

Bang 1. Thong sb ky thuat clia Gach thu nwéc thong minh.

Chi tiéu bon vi Thong s&

Ty trong Kg/m® 1100
Kich thuée mm 500x500x80
D6 day san phdm mm 80
Trong lugng Kg/m? 88kg

Ty suét hiit nuée lit/m? > 40

Ty suét tiéu nuwée lit/m?/gioy 8-40
Do bén nén KN/m?/gi&r > 140,978

Gach thu nuée

Hinh 4. Ciu tao khoang tréng ctia Gach thu nuéc thong minh.

3.2. Nguyén ly hoat dong ctia két cdu mdt dirong

Két cAu mit duwong 1am tit gach thu nwde thong minh két hop tiéu
nwée qua hé giéng 12 mét trong nhitng loai két cAu mit duong c6 kha
ning ting cudng thdm va Ivu giit nwde bé mit. CAu tao gdm hé théng
gach 14t nén thu nwéc bé mit va hé théng cac hé giéng tiéu thoat nude
xubng nén dét.

Giéng thodt nue

Dit nén

Vira lat nén mic75
Bé tong mac 200

Hinh 5. C4u tao nguyén 1y hoat déng ctia két cAu mit dudong

Nguyén ly hoat dong ctia gach thu nuéc théng minh:

- Khi ¢6 mua xudng gach thong minh sé thu néc thong qua cac
hoa van trén bé mit gach tap trung lai cac diém thu thiét ké trén bé mat
vién gach (hinh 2).

- Nuw6c mua thu lai duge chita trong céc khoang réng phia trong
vién gach (hinh 3, 4).

- Phia dwéi dy vién gach c6 1 16 thoat nudc dugce két ndi truc tiép
v6i hé théng giéng tiéu ntdc xubng long dAt.

- Giéng tiéu nuéc 1a cac hé giéng st dung éng nhya kim loc ¢6
chidu sdu tit 1,2 - 2m tity theo dia chit ctia khu vire sit dung thiét ké 1at
gach thu nuée thong minh. Nudce chi duge ngém ra nén dit khi tai vi tri
céch mit nén 1at gach thu nuée théng minh khoang cach tit 40-50cm dé
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dam bao d6 6n dinh cho két cAu chiu luc ciia nén d4t khong bi hién tugng
béo hoa nude gay sut lin nén.

Nguyén 1y hoat dong ctia nén két ciu khi st dung gach thu nuée
théng minh:

- Do nguyén ly hoat déng ctia gach thu nuéc thong minh 1a hoat
déng thu nude bé mit va tiéu nude trie tiép qua giéng thu nén viée sit
dung gach thu nutée théng minh khong anh huéng t6i két cAu nén duong.

- Két cAu chiu Iyfc ctia nén dudng hoat déng nhut cdc hé théng gach
14t nhw da hodc gach tw chén dang s dung hién tai.

Vén @ quan trong khi thiét ké két cAu cc loai mit dudng nay 1a
phai thuc hién dénh gia so bo vé didu kién dia chit; cac chi tiéu co Iy cta

d4t va d4nh gi4 lvong mua ctia khu v,
4. Nghién cttu th nghiém

Nghién cu tht nghiém kha nang chita nude cua gach thu nude
thong minh:

Bude 1: Bit kin vi trf miéng thoat nwéc dudi day vién gach.

Buéc 2: Can trong lwgng thuc té vién gach triée khi thi nghiém
db nude 1én bé mit gach.

Buéc 3: Can dong lugng nudc ban diu trude khi st dung thi
nghiém thu nuéc.

Budc 4: Can lai trong nude vién gach sau khi thi nghiém thu nuéc
tinh todn ra ligng nuée Ity trit trong khoang réng vién gach thu nuée.

Bu6c 5: Ghi lai cac két qua thi nghiém

Nghién cttu thuc nghiém vé&i loai “gach thu nwéc thong minh ” ¢
trong lwgng 33,3 kg va 22,4 kg. Thi nghiém kiém ching hiéu qua trit
nudce ctia gach da minh chiing tinh ndng giam lugng mét trong mua cda
ctia “gach thu nwéc théng minh”.

Tit Hinh 7 va 8, cho thiy kha ning trit nwéc clia “gach” thay dbi
thoi gian va lwgng nude cAp vao. Kha ning ting trong lwgng vién gach
tit 30 % dén 40 %. Hiéu qua trit nwdc phu thude vio kich thude va tong

lvong loai gach.
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D0G=33.3ke

40 AG=224kg
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Khéi lwong (kg)

0 10 20 30 40
Thot gian (phit)
Hinh 7. Biéu d0 thay ddi trong lugng vién gach theo thdi gian khi

ngap nudc.
5. Két luan

“Gach thu nwéc thong minh” 13 moét san phim c6 két ciu phi
hop vé6i kha niing thoat nude bén vitng ctia d6 thi. Phit hop v6i dinh
hwéng phiét trién d6 thi hién nay. Hiéu qua cta loai “gach” nay ndm &
kha ning thoat nude do két cdu “dic biét” va kha ning trit nude ciia

ban than “gach”.

> i £ wi S K
Hinh 6. Nghién cttu thit nghiém kha ning chita nidc ctia gach thu nwde thong minh.
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Hinh 8. Biéu db thay ddi trong long vién gach theo lu luwgng
cAp nuée.

“Gach thu nudc théng minh” 12 san phdm xanh st dung nguyén
liéu tai ché, nguyén liéu xanh bao vé méi tredng, tai nguyén khoing
san. San pham dwoc két hop nhiéu yéu té ky thuét cao tao 1én kha ning
thu gom, lwvu trit va tiéu thoat née 16n. Bao vé ngudn nude sach, chéng
ngép tng cuc bd, ting d6 4m cho dAt, giam nhiét d6 mit nén, giam hiéu

Gng nha kinh, hiéu ¥ng nhiét d6 thi, bao vé moi truong.
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Gach thu mt6c théng minh két hop tiéu nwée qua hé giéng 1a

mot trong nhitng loai két cAu mit dwdng c6 kha ning ting cuwdng thim

va lwu git ndc bé mit tng dung réng rii va mang lai hiéu qua cao

cling 1¢i ich 16n cho méi trudng va sitc khoé cong ddng.
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