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Tém tit

Nghién ctfu nay gi6i thiéu giai phap thiét ké hd trong cay bang két ciu bé tong cdt thép c6 kha ning thu thoat
nuéc mua cho dudng phd do thi. Ba loai ciu kién hé trong cdy da dugc dé xut, d6 1a: (i) hd trong cdy dang don
khong day, (ii) hd trong cay két hop hd ga thu nudc dit trén via he, (iii) h6 trong cay két hop hd ga thu nude dit
du6i dudng. H) trong cay dudc thiét ké véi cac kich thude dién hinh (chiéu dai x chiéu rong x chiéu cao) lan
luot 14 1200 x 1200 x 900 mm, 1400 x 1400 x 1100 mm va 1600 x 1600 x 1200 mm. Mot ciu kién h trong
cay dang don khong ddy da dudc ché tao bang bé tong c6 cip do bén B30 va lusi thép ¢6a80 dé ing dung thit
nghiém vao thuc té. Trén dudng phd do thi, cac két ciu hd trong cdy dugc két nbi v6i hé théng thodt nude, cho
phép cai thién kha niing thodt nudc mua va hoat ddong nhu mot bé thim loc sinh hoc.

Tir khod: hd trong ciy; bé tong cot thép; hé thdng thoat nudc bén viing; dudng phd do thi.

DESIGN SOLUTION OF PLANTER COMPONENTS IN REINFORCED CONCRETE AS SUSTAINABLE
DRAINAGE SYSTEMS IN URBAN STREETS

Abstract

This study presents a design solution of tree plantation structures in reinforced concrete that can collect and
drain rainwater for urban streets. Three types of planter components have been proposed, such as: (i) filtration
planter without bottom, (ii) filtration planter with a pretreatment manhole in the sidewalk, (iii) filtration planter
with a pretreatment manhole toward the street. Each type of planters was designed with typical dimensions
(Iength x width x height) of 1200 x 1200 x 900 mm, 1400 x 1400 x 1100 mm and 1600 x 1600 x 1200 mm,
respectively. A planter was made of ordinary concrete having B30 compressive strength class and ¢6a8 rein-
forcement meshes in order to realize a testing pilot. In urban streets, planter components are connected with the
drainage systems for improving rainwater runoff and working as bioretention tanks.

Keywords: planter; reinforced concrete; sustainable drainage systems; urban streets.
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1. Gi6i thiéu

Ngap lut xay ra khi c6 mua Ién dang c6 xu hudng ting ca vé tan sudt va quy mo anh hudng &
cdc thanh ph va do thi 16n. Ngap lut giy ra tinh trang 4ch tic giao thong, gy thiét hai vé kinh té xa
hdi do tdn that thdi gian tham gia giao thong, hu hong phuong tién, anh hudng xiu dén san xuét va
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luu thong hang héa. Piéu kién dia hinh, diéu kién khi hau nhiét d6i mua nhiéu, nhiéu d6 thi chiu anh
hudng triéu cudng 1a cic nguyén nhan khach quan anh hudng 16n dén su thoat nudc tu nhién ctia cic
dd thi. Hon nifa, tbc do do thi héa & cac thanh phd, do thi 16n va hé thdng thodt nudc bi qud tai ciing
12 mot nguyén nhan anh hudng dén sy thoat nudc. Qua trinh d6 thi héa lam cho mit dat ty nhién bi
che phii bdi cic vat liéu khong thim nudc. Nhiéu dién tich trong cAy xanh va ao ho di bi bé tong héa
d€ xay dung nha &, san bai, dudng giao thong 1am cho nuéc mua khong thé thoat nudc tu nhién xudng
dét hodc chay vao cdc ao ho. Phan 16n lugng nudc mua chay truc tiép vao hé théng thoat nuée do thi
da bi qud tai, giy ting ngap kéo dai, tic dong xau dén nhiéu hoat dong ctia xa hdi. Hinh 1 gidi thiéu
mot s6 hinh anh ngap ting x4y ra trén dudng phd & thanh phd Ha Noi va thanh phd Hd Chi Minh trong
nhiing nim gan day. Ngoai ra, tai cdc khu vuc do thi, nu6c mua khong thAm dugc xubng dat 1am suy
giam lugng nudc ngim, gay sut lin, 16p dat bé mit tré nén kho han.

(a) Ngap lut do mua 16n trén phd Thai Ha — TP. Ha Noi (b) Ngép lut do mua bio trén phb Pinh Tién Hoang —
nam 2017 TP. H5 Chi Minh nim 2018

Hinh 1. Hién tugng ngap dng xay ra khi mua 16n tai mot s thanh phd 16n

Bén canh d6 1a su bt cap trong quy hoach, quan ly quy hoach va xay dung do thi. Vin dé sai s6
trong du bdo tinh todn luu lugng dong chay cho tuyén cdng thiét ké [1] ciing nhu viéc khong tuan thi
quy hoach cbt nén dd thi xay ra kha phd bién trong cac hoat dong xay dung. Mot s6 su cb thudng gip
nhu dudng 6ng thoat nudc clia cong trinh méi khong dau ndi dudc véi hé théng thoat nudc chung cia
thanh phd, cao d6 mit dudng sau khi niang cip stia chiia cao hon so vé6i c6t nén nha dan [2]. Nhiing
thuc té nay cang 1am gia ting hién tugng ngap tng tai cac do thi 16n, tham chi ngap tng ngay ca khi
cuong do mua ¢ muc trung binh.

D€ giai quyét hién tugng ngap tng do thi, cach tiép can truyén thdng la cho nudc bé mit thoat
that nhanh bang cach sit dung hé théng bom cong suét 16n, hoic cac tuyén cng cé quy md 16n dé dan
nuéc vé phia luu vuc thoat nude. Céach tiép can nay coi nudc mua la nudc thai, doi hoi chi phi dau
tu x4y dung tén kém va céc trang thiét bi dong bd. Tir nhitng nim 1970, trén thé gidi da hinh thanh
va dan dan hoan thién khdi niém vé “Hé thdng thodt nudc bé mit bén viing — Sustainable Drainage
Systems (SuDS)”. SuDS hoat dong dua trén nguyén ly thoat nudc cua dong chdy tu nhién. Tur d6, cach
tiép can 1a cho nudc bé mit thoat cham, Iuu gilt nudc bang cac giai phap ky thuat dé€ giam luu lugng
tap trung dong chdy 1én tuyén cbng thodt nudc [3, 4]. Céch tiép can nay coi nudc mua nhu mot ngudn
tai nguyén, dua trd lai 1ong dat d€ tai st dung. Cac gidi phap k¥ thuat thoat nuéc bén viing da dudc
thtt nghiém thanh céng & nhiéu thanh phd trén thé gidi, vi du nhu Denver — Hoa Ky tif nhitng nim
1980 [5].
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O Viét Nam, hé théng SuDS bit dau dugc dé cap dén tir khodng nhiing nim 2007 [6] nhim tng
dung ky thuat sinh thai gép phan phong chéng ngap ting, lin sut va & nhiém & thanh phé HO Chi
Minh. M6t sb cic nghién cifu tiép theo ciing da dugc thuc hién véi muc dich dé xut cac giai phap
ky thuat dé€ giam thiét hai do ngép tng do thi giy ra d6i v6i cac dia phuong khac nhu Pa Ning, Ha
Noi, Ha Tinh [7-9]. Céc nghién ctfu néu trén chii yéu dé xuét gii phép, tinh toan, danh gid hiéu qua
gia dinh, ma chua dua dugc ché tao, ing dung thuc té. Nhém tic gia trudng Pai hoc Xay dung di c6
nhiing nghién ctfu thi di€ém ng dung bé tong réng trong cong trinh dudng phd va san bai [10, 11].
Trong xu hudng trién khai ting dung thuc tién dé, bai bdo nay trinh bay nghién ciu thiét ké ché tao
dang céu kién c6 y nghia phuc vu hé théng SuDS. Giai phdp ciu tao (hinh déng, kich thudc, vat liéu)
ctia mot s6 loai cAu kién hé trong cdy bing bé tong cbt thép c6 kha ning thu thoat nuée cho dudng
phd d6 thi. Ba loai ho trong cay da dugc dé xuét va thiét ké véi cac kich thudc dién hinh. Mot ciu
kién hd trong ciy dang don khong ddy da dudc ché tao d€ trién khai ting dung thi diém va nhiam hién
thuc hoa cac giai phap SuDS.

2. He théng thoat nudc bé mat bén virng cho duong phé do thi
2.1. Cdc gidi phdp ky thudt thodt nudc bé mdit bén vitng cho dwong pho tai Viét Nam

Ddi v6i dudng phd trong cic do thi, hé théng SuDS khong chi kiém sodt dong chdy nudc bé mit
thong qua kha ning luu giit nudc tam thdi, lam giam tai 1én cdc tuyén céng thoat nuéce, tir d6 giam
hién tuong ngip tng cuc bd trén dudng phd do mua 16n hoidc do hau qua cia bién d6i khi hau. Pong
thdi, hé théng SuDS mang dén nhiéu Igi ich v& moéi trudng, bao gdm: (i) b6 sung nudc ngam nhd kha
ning luu gift nudc; (ii) cdi thién chit lugng nudc ngdm do cac chit giy 6 nhiém bi loc qua céc 16p vat
liéu; (iii) tao ra canh quan thién nhién, cac khong gian tién tich cho con ngudi.

Via heé
thim nude
H6 trong cay
thAm loc
Mat duong
thédm nuée

Lép méng c6 do rdng
két hop duong ong
thoat nudc

Hinh 2. Minh hoa m6 hinh SuDS trén dudng phd do thi

Mot s6 gidi phap k¥ thuat c6 tinh ting dung cao trong diéu kién Viét Nam c6 thé dugc néu ra,
dé la:

- Giai phdp bé mit thAm 4p dung dbi v6i bé miit dudng phd va via hé nhu minh hoa trén Hinh 2.
Bé miit dudng dudc ché tao bang vt liéu c6 tinh thim nudc cao nhu bé tong rong. Vit lidu nay c6 do
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rong 16n, dao dong tir 15% dén 35%, hé thong 16 rong két ndi véi nhau va kich thuée trong khoang 2
— 8 mm. Tuy thudc vao thanh phan cp phdi vat liéu ma bé tong rdng c6 téc do thoat nudc khoing 81
- 730 lit/phit/m? [12]. Dbi v6i két chu via he, bé mit dugc 14t bing cac loai gach tu chén 6 tinh thim
nudc cao, hoic & dang hd d€ thim nudc vao nén dit. Hon nita, 16p méng via he dudc thiét ké dé c6 do
rong cao d€ ting kha ning thoat nudc tu nhién. O Viét Nam, cdc dé tai nghién citu da va dang dudgc
thuc hién nham dp dung vao thuc té giai phap bé mit thAm st dung bé tong rdng thoat nudc nhanh,
dong thoi sit dung cdt liéu nghién tdi ché tir qud trinh pha dd céc cong trinh xay dung [10].

- Gidi phdp hd trong cay thAm loc trén via he duong phd (Hinh 2). H6 trong cdy truyén théng
dudc cai tao bang cach st dung két ciu bé tong dic sin, két hop véi 16p méng bang cat, cudi séi dé
ting kha ning thAm loc va luu giit nudc. Dang ciu kién trong ciy nay hoat dong nhu mot bé tham loc
sinh hoc.

- Giai phap kénh thuc vat cho dudng phd dua trén nguyén 1y st dung tham ciy xanh dé luu git,
thAm loc va thoat nuéc. Céac vi tri dat du tri trén duong phd nhu dai phan cich dudc trong ciy, két
hdp b6 via doc theo hai bén dudc nang cao dé c6 thé Ivu gitt nudc khi x4y ra mua.

- Giai phap ham chifa nuéc mua xay dung ngam phia dusi dudng phd. Giai phap nay doi héi chi
phi dau tu 16n va phai c6 quy hoach dong bo, 1au dai dua trén cac kich ban tinh todn luu lugng thoat
nuée cho do thi.

Khi mot lugng 16n céc hd trong ciy c6 kha ning thu thoat nudc mua két ndi véi cac tuyén cong,
dong thoi két cdu dudng va via he dudc thiét ké vé6i giai phap bé mit thim, sé tao thanh mot hé théng
thoat nudc bé mit bén viing cho dudng phd d6 thi. Nudc mua dugc luu gif tai chd, mot phan thAm
loc tu nhién vao dit d€ bs sung lugng nudc ngdm, mit khac cho phép thoat nudc chim bang cach
diéu chinh luu lugng dong chdy, tranh dudc hién tuong ngap ting tai mot s6 diém cuc b trén hé théng
tuyén cong thoat nudc.

2.2. Gidi phdp ho trong cdy két hop thu thodt nudc cho duong phd

Phuong phdp trong cay truyén thong dudc ap dung phd bién hién nay Ia trong truc tiép vao hd dao
dAt trén via hé hodc trén dai phan cich. Hinh 3 minh hoa phucng phdp trong cdy bing hd dao dit trén
via hé dudng phd do thi, trong dé: (1) 16p dét thuc vat c6 kha ning thoat nudc nhanh, (2) 16p dit trong
ciy dé nudi dudng bo ré, (3) hudng phat trién bo ré ciy, (4) dng thodt nudc néu cé, (5) 16p dat dAm
chit va (6) 16p dét tu nhién phia duéi via he. Thuc té 1 16p dat thuc vt phia trén thudng ngang bang
v6i mép trén clia b6 via. Qua trinh thi cong trong ciy, cac 16p dit trong hd dao c6 thé bi dam chit qui
muc yéu cau, hoic bi 1én chit theo thdi gian. Do d6, dang hd trdng ciy nay chi c6 tic dung bao vé va
nuodi dudng ciy xanh, tao ra cic mang xanh cho dudng phd do thi, trong khi hiéu qua luu gilt nuée
mua gan nhu khong dang ké do dat trong ciy thudng cao ngang véi bé via gbc cay.

D€ khic phuc nhiing nhugc diém vé thodt nudc ctia hd trong cdy truyén thdng, ciu kién hd trong
cay két hop thu thoat nuéc mua dudc dé xuét s dung nhu mot phan ctia hé thong SuDS cho dudng
phd dd thi. Hinh 4 minh hoa dang hé trong cAy khong ddy dbi v6i cay than gb. CAu kién dudc ché tao
bing két ciu bé tong va bé tong cbt thép (BTCT), véi cac kich thude thiét ké phu thude vao loai ciy
trong. Mit trén ciia hd trong cy dudc che diy bang tAm ghi thép hoic composite c6 tac dung bao vé
gbc cdy va chin rac. Lop dét thuc vat trén cung dudc ha thip so véi mit trén mot khoang tdi thiéu tir
20 — 30 cm. Khoang hd tao ra phia trong ho trong cdy tao thanh khong gian chifa nu6c khi xay ra mua
16n va xuét hién hién tugng ngap tng. Trén tAm véch cla h trong cy phia tiép gidp véi dudng phd,
mot clia thu nude cé thé duge bd tri ngang véi mit dudng. Céc véach con lai ctia hd trong ciy thudng
1a tim kin hodc dudc bb tri 16 m& dé bo ré cay phat trién theo phuong ngang. Céu kién khong cé ddy
dé khong can trd su phat trién cta ré coc ddi v6i cac loai cdy than gb 16n, dong thsi su thAm loc nude
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Hinh 3. Trdng cay biang h6 dao dat két hgp bé via trén Hinh 4. H6 trong cay két hop thu thodt nudc mua
via he d6 thi

mua dién ra theo phuong ding dé bd sung nudc ngdm. PE ting hiéu qua thAm loc tu nhién, phia dudi
16p dt trong cay c6 thé bd tri 16p cbt liéu c6 do rong 16n, dude ciu tao gdm mot 16p vai dia ky thuat,
mot 16p hat c6t liéu nhd (cat, da dim hat nhd) va mot 16p hat c6t liéu 16n (cudi s6i). Cira thu nudc chay
tran va 6ng thoat nudc két ndi véi cac tuyén cdng thoit nudc dudc dé xuét ap dung d€ ting hidu qua
thodt nudc khi x4y ra mua véi cudng do 16n, vudt qua kha ning thAm loc tu nhién. Trong qua trinh thi
cong trong cay, do chit clia cdc 16p vat liéu phia trong va phia dudi ho trong ciy can dudc kiém sodt.
Su dam chit qua miic yéu cau dbi v6i cac 16p vit liéu nay c6 thé lam gidm hiéu qua thdm loc ty nhién.

Mit dudng
Mit duong —

(a) Hb trong cay dang don (b) HO trdng cay két hop hd ga (c) Hb trong ciy két hop hd ga
khong day trén via he duéi phan dudng xe chay

Hinh 5. Minh hoa hé trong cay két hop thu thoat nudc mua

Dua trén nguyén Iy luu giit nu6c mua va thAm loc tu nhién néu ra & trén, nghién ctiu nay dé xuét
ba loai ciu kién hé trong cdy bang bé tong cdt thép nhu minh hoa trén Hinh 5, cu thé nhu sau:

(a) H trong cay dang don khong day: st dung dé trong mot ciy xanh thudc nhém ciy than gb cho
dudng phd do thi. Mt trén dugc che ddy bang tim ghi bao vé gbc cay. Mt dudi khong ddy, dang hd,
tiép xtc tryc tiép v6i nén dat. Ba mit tiép gidp vdi via he bang cac tim vach dang kin (khong duc 16
md). Mit tiép xuc v6i dudng 14 tim vach c6 mot clia thu nuéc.
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(b) H trong cay két hop hd ga thu nudc dit trén via heé: 14 t6 hop clia mot cau kién hd trong ciy
dang don khong ddy va mot hd ga c6 ddy dit doc theo canh dai ctia via he. Cao d6 mit trén ctia hd
trong cdy va h ga 1a bing nhau. H ga niy c6 nhiém vu thu nudc chy vao tir mit via hé va nudc chay
tran tif hd trong cy. Nudc chifa trong hd ga dudce dan chay vao cong thoat nudc dit trén via he hoic
duéi duong.

(c) H trong cay két hop ho ga thu nudc dit dudi dudng: 1a t6 hop mot cAu kién hé trong cay dang
don khong day va mot hd ga c6 ddy dit vudng géc véi canh dai clia via he. Cao do mit trén clia hd ga
ngang bang véi mit duding va thip hon so véi hd trong cay. H6 ga c6 nhiém vu thu nude chay vao tir
miit dudng v nudc chay tran tir hd trong cay. Nudc trong hd ga dugce din chay vao cong thoat nude
dét dudi long dudng.

3. Thiét ké chu kién h trong cay bang BTCT c6 kha niing thu thoat nuée mua
3.1. Co s thiét ké

Viéc thiét ké cAu kién trong ciy trong hé thong SuDS cho dudng phd do thi c6 thé dudc tham
khdo theo nhiing huéng dan clia s6 tay SuDS C753 [3] do Hiép hoi CIRIA (Construction Industry
Research and Information Association) ban hanh nim 2015, ciing nhu tuin theo quy chuén ky thuat
qudc gia dbi v6i cong trinh ha tang ky thuat do thi [13], tiéu chuin thiét ké dudng do thi [14], tiéu
chudn thiét ké vé thoat nu6c [15] va tiéu chuin thiét ké két cAu bé tong cdt thép [16]. Ngoai ra, § mot
s6 dia phuong nhu thanh phd Ha Noi, thanh phd H6 Chi Minh c6 cac quy dinh cu thé vé viéc thiét ké
he duong do thi [17, 18].

Péi v6i dudng phd d6 thi, cac loai cAy xanh thudng dudc trong chia thanh hai nhém chinh, d6 1a
nhém ciy thin gd va nhém ciy bui. Tay thudc vao loai cdy ma kich thudc hd dao dit dudge quy dinh
khac nhau. Dbi v6i cac ciy bui, hd trong cdy thudng c6 dudng kinh va chiéu siu khoang 50 cm, do
dudng kinh bd ré nam trong khoang 30 — 50 cm va chiéu sau ré tir 25 — 45 cm. Ddi v6i cic cdy than
gd v6i hé thdng ré tran va khong c6 vang dat, thi kich thudc hd dao c6 chiéu sau 70 cm va dudng
kinh khodng 60 — 70 cm. Déi vdi cic cdy than gb c6 vang dt, thi kich thuée hd dao phu thude vao
kich thudc ctia vang dat, thong thudng cé dudng kinh 1,0 - 2,6 m va chiéu sau 65 — 90 cm. Do d6, hd
trong cay biang BTCT phai c6 chiéu cao tbi thiéu 1a 90 cm, bao gdm khoang hd thu nude c6 chiéu cao
20 - 30 cm tinh tif mit trén dén 16p dAt thuc vat va chiéu cao clia cdc 16p dAt nudi ciy nhu minh hoa
trén cac Hinh 4 va 5. Tiét dién ngang (chiéu dai x chiéu rong) ciia hd trong cay BTCT dudc x4c dinh
dua trén dudng kinh vang dit cta cay, ciing nhu phi hgp véi mot sd kich thuée dién hinh [17, 18]
thudng dudc st dung trong thuc t& khi trong cdy bang hd dao dit két hop véi bo via (Hinh 3), do6 1a
12x12m,1,4x1,4mval,6x1,6m.

3.2. Phuwong phdp thiét ké
a. Thiét k& cAu kién bé tong cbt thép

CAu kién hd trong ciy bang bé tong cbt thép phai dugc thiét ké dé ddm bao kha ning chiu luc
trong qua trinh ciu lap, van chuyén tif noi san xuét dén vi tri trdng cay, thi cong lap dit va trong giai
doan lam viéc ctia n6. D€ don gidn héa viéc thiét ké, cAu kién niy c6 thé dudc tinh todn giéng nhu so
dd 1am viéc két ciu bé nudc ngam trong dit. Nghién ctiu ndy dé xuét si dung cic loai hd trong ciy
khong ddy va mit trén hd, nén viéc thiét ké chi dudc tinh toan cho cic tAm vich & trang thai gidi han
vé do bén. Cdc loai tai trong tac dung 1én tim vach ctia cAu kién hd trong ciy bao gdm: tai trong ban
than, 4p Iuc ngang clia nudc, ap luc ngang ctia dat va hoat tdi do con ngudi, vat tu, thiét bi, xe c9, ...
dat tam thoi hodc dai han.
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Tai trong tiéu chuin do 4p luc ngang clia nuéc, oEﬁ
ky hiéu ¢,,, dudc tinh toan theo cong thic (1), véi
H,, 1a chiéu cao cdt nudc liy bang chiéu cao hd
trong ciy trong trudng hop ngip nuéc, y,, la trong
lugng riéng ciia nudc biang 10 kN/m>. Tai trong
tinh todn xdc dinh bang tii trong tiéu chuin nhan
v6i hé s6 do tin cdy n,, 14y bang 1,1. So d6 tinh todn
tAm vach ctia cu kién khi chiu tai trong ngang ctia
nuée duge minh hoa nhu trén Hinh 6.

9y

Qv = Huyw (M Hinh 6. So dd tai trong ngang do ap luc nudc

Ger OE— cﬁ— Oti

qe; Ger~Ger

H

1

H

_|_
Sededdbebi b

Hinh 7. So d6 phan b tai trong do dp luc ngang ctia dat va hoat tai

Hinh 7 minh hoa so d6 phan b céc tai trong tiéu chuin do 4p luc ngang ctia dat va hoat tai trén
miit dat tac dung 1én mit ngoai ctia tAm vach. Céc tai trong tai dinh va chan vach, ky hiéu ¢.; va g.2,
dugc xic dinh 1an ludt theo cdc cong thiic (2) va (3), trong d6 y 1a trong lugng riéng clia dit, g, 12
hoat tai, /i 1a chiéu cao 16p dét trén mit hd (néu c6), H 1a chiéu cao ciu kién. K, 1a hé sb ap luc chi
dong tinh bang cong thifc (4) véi ¢ 1a géc ndi ma sat trong ctia dat. Hé s6 do tin ciy n, clia céc tai
trong tiéu chuén nay lay bing 1,15.

del = K, ()’ho + CIS) (2)
qer = Kyy (ho + H) + Kyq5 3)
K, = tan’ (45° - g) )

Nbi luc trong tAm vach dugc tinh todn nhu cAu kién chiu udn, bao gdm mo6 men uén tai chan véch,
mo men udn 16n nhét, luc cit tai dinh va chan vach. Dua trén ndi luc tinh todn d€ Iuya chon cbt thép
doc va xdc dinh kha niing chiu luc. Thuc té, hd trong ciy 1am viéc  nhiéu trang thai khac nhau tir giai
doan thi cong dén st dung va cc tim véch chiu dong thdi m6é men ubén duong va md men udn 4m nén
kién nghi dit hai 16p 1u6i thép.

b. Thiét ké thAm ba chiéu

Khi trdi mua, hd trong cdy thuc hién chiic ning luu giit nudc va lam viéc nhu mot bé thim loc
sinh hoc. Do dd, cic 16p dat bén trong hé trong ciy phéi dudc thiét ké dé 1am viéc nhu mot hé thong
thAm ba chiéu. Néu hd trong ciy c6 chiéu cao han ché, cic 16p dat nay thudng bao gdm mot 16p dit
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thuc vat & bé mit va mot 16p dat nudi cay kha toi x6p & phia dudi dén chiéu sau ddy hd. Néu hd trong
ciy c6 chiéu cao 16n hon, c6 thé b tri thém mot 16p cudi sbi c6 dd rng cao & phia dusi 16p dat nudi
ciy d€ ting hiéu qua thim loc. P6i v6i mot su kién mua nhit dinh chdy vao hé théng thim c6 kich
thudc cu thé, cac phuong trinh thiy luc c6 thé dudc giai dé€ xac dinh muc nuéce 16n nhat. Hb trong ciy
1 hé théng thim th.'?lng diing, nén muc nuéc 16n nhét Ay, dudc xic dinh theo cong thic (5), véi D
(gi®) 12 thai gian mua véi chu ky lip lai yéu cau tai khu vuc thiét ké.

hmax = a[e™PP — 1] (5)
Ay A
a=22_i22 (6)
P Pq
Pg
b=—- 7
A, (7)

Hé sb a dudc tinh toan theo cong thiic (6), trong d6 A, (m?) 1a dién tich ddy ctia hé théng thim,
Ap (m?) 12 dién tich bé mit thodt nudc, P (m) 1a chu vi ctia ddy hé théng thim, i (m/gid) 1a cudng do
mua thiét ké v6i chu ky lip lai yéu cau, ¢ 1a hé s6 thim tinh toan liy bang tbc do thAm do bang thi
nghiém tham tai hién trudng chia cho hé s6 an toan. Ddi véi hé thdng thAm ba chiéu, hé sb an toan iy

bang 1,5.

Hé s6 b dudc tinh toan theo cong thiic (7), Béng 1. Po rng lap diy cta vat liéu
trong d6 n 1a d6 rong 1ip day ctia vit liéu thim
dugc xédc dinh tir thi nghiém hodc c6 thé st dung Vit liéu Do rong (n)
céc gid tri huéng dan chi ra trong Bang 1. Néu gia Vii dia ky thuat 0,9 - 0,95
tri do réng 1ip day 16n hon 0,3 thi vat liéu phai Dd ddm, cudi soi tiéu chuan 03-04

dugc kiém tra d€ dat dugc yéu cau thiét ké. Luu y Cit hogc cap phoi dd dam, cudisoi 0.2 0.3

rang, cac gid tri nay dudc st dung dbi véi hd trong

cay khong bd tri 16 md trén cdc tAm vach. Trong trudng hop, ho trong cay dudc thiét ké 16 mé trén céc
tAm vach s& 1am ting hiéu qui thoat nudc theo phuong ngang, thi phai st dung gid tri do rong hiéu
dung [3].

c. Kiém tra thdi gian théo can

Céac phuong trinh thiy luc tinh dén su Iuu gii va su thim loc nudc bé mit. Néu téc do tham loc
thap thi hé thdng thAm khong dudc thdo can trude khi sy kién mua tiép theo xdy ra. D€ gidm thiéu
nguy co ngap ung do su kién mua tiép theo, hé thong thim phai c6 kha ning thdo can mdt nita muc
nudc trong mot thoi gian hop ly. Thong thudng, thoi gian d€ thao can mot nita muc nude dude quy
dinh nhé hon 24 git. Néu thoi gian nay dudgc thiét ké qua dai (16n hon hoic bing 24 gid), thi hé thdng
thoat nudc phai c6 kha ning chifa nudc rat 16n. Khi thiét ké, thdi gian thdo can clia hé thdng thAm
dugc quyét dinh dua trén kha niing cta hé théng thoat nudc va nhiing hiu qua cta cdc su kién mua
lién tiép c6 thé xay ra, véi su phé duyét clia co quan quan 1y thodt nudc clia dia phuong.

Thoi gian thdo can mot nlta muc nuéc trong hé théng thim ba chiéu, ky hiéu T, (giv), duge xdc
dinh theo cong thiic (8). Néu thdi gian T, dugc quy dinh nhd hon 24 gid, thi hé sb thAm g (m/gid)
dudc chip nhan néu théa man bit dang thiic (9).

Ap
By + =2
nAp max P
Tipp= Lliog |— P 8
12 qP O hmax Ab ()
2 P
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HRmax + A
nAb max ?
> 1 9
q 24P Oge hmax N & ( )
2 P

3.3. Dé xudt mot sé mdu thiét ké dién hinh cho ho trong cdy

Nghién ctiu nay dé xuit mot s6 mau thiét ké dién hinh cho céc loai hd cay trinh bay trong muc
2.2, st dung vit liéu bé tong thong thudng c6 cip do bén B30 (tuong duong mac M400) va cbt thép
v6i cdc tinh chit co hoc nhu trong Bang 2. Tinh tdi bao gom trong lugng clia cac vat liéu va hoat tai
st dung d€ tinh toan thiét ké dudc tdng hop trong Bang 3.

Bang 2. Céc tinh chét co hoc clia vat liéu thép st dung

Cuong do gidi Cudng do chiu kéo  Cuvng do chiunén  Cudng do chiu cit

Budngkinh — Mdc thép . hdy £, (MPa) tinh todn R, (MPa) tinh todn R, (MPa) tinh todn Ry, (MPa)
<10 mm CB240-T 240 225 225 175
$>10mm  CB300-V 300 280 280 225

Thép hinh, thép tim  CCT34 220 210 210 120

Bang 3. Tai trong va hé s6 vuot tai sit dung tinh toan

Loai téi trong Vit liéu/vat tu Tai trong tiéu chuin Hé s6 vuot tai
Bé tong cbt thép 25 kN/m? 1,10
Tinh tai Nudc 10 kN/m? 1,10
Dit dip (cét) 20 kN/m? 1,15
Hoat tai Tai xe ¢o 6 kN/m? 1,15

a. Ho trong cdy dang don khong ddy

CAu kién hd trong cdy dang don khong ddy da dugc thiét ké cho ba mau dién hinh véi céc kich
thudc (chiéu dai x chiéu rong x chiéu cao) nhu sau: 1200 x 1200 x 900 mm, 1400 x 1400 x 1100 mm
va 1600 x 1600 x 1200 mm. Céc kich thudc chi tiét va cu tao cdt thép clia tiing loai cAu kién dudgc
gidi thiéu trén Hinh 8.
b. Hb trdng cay két hop hd ga thu nudc dit trén via he

Loai cu kién nay 12 t& hop clia mot hd trong cdy dang don khong ddy va mot hd ga thu nude cé
ddy, c6 chung mot tAm véach & giita. Trong nghién ciiu ndy, h ga dudc chon tiét dién ngang 1a 1400
X 1400 mm, chiéu cao chon bing vé6i hd trdng ciy vi dudc dit cing mot cao do trén via he. Ba mau
dién hinh ctia loai ciu kién nay da dudc thiét ké véi cac kich thude tdng thé (chiéu dai x chiéu rong x
chiéu cao) 1an lugt 1a: 2500 x 1400 x 900 mm, 2700 x 1400 x 1100 mm va 2900 x 1600 x 1200 mm.
Hinh 9 gi6i thiéu ciu tao chi tiét ctia mot cu kién dién hinh c6 kich thude trung binh.
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c. Ho trong cay két hop hd ga thu nudc dit dudi dudng

Loai ciu kién nay 1a t6 hop ctia mot ho trong ciy dang don khong ddy dit trén via he va mot hd
ga thu nudc dit dusi dudng. Hai phan cu kién chung mot tim vach & gitta, va chénh 1énh cao do mit
trén diing bang chénh léch giita via hé va mit dudng. H6 ga thu nudc c6 tiét dién ngang dudc chon la
1400 x 1400 mm va chiéu cao thay d6i phu thudc vao chiéu cao ctia hd trong cdy. Ba miu dién hinh
da dugc thiét ké c6 cac kich thudc tdng thé (chiéu dai x chiéu rong X chiéu cao) 1an lugt la: 2500 x
1400 x 900 mm, 2700 x 1400 x 1100 mm va 2900 x 1600 x 1200 mm. Hinh 10 gidi thiéu céu tao

chi tiét ctia mot ciu kién dién hinh c6 kich thue 16n nhit trong s6 cdc mau thiét ké.
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Hinh 10. CAu tao chi tiét hd trong cay két hop hd ga thu nudc dudi dudng

4. Ché tao va ng dung chu Kién ho trong cy cé kha ning thu thoat nudc mua

4.1. Vdt liéu s dung

Trong nghién ctiu nay, mot két cAu thi nghiém dudc ché tao bang vat liéu bé tong cip do bén thiét
ké B30 va ludi thép tron tron c6 dudng kinh danh nghia ¢6. Thanh phan cip phdi bé tong dudc gidi
thiéu trong Bang 4, bao gdm cbt liéu 16n c6 dudng kinh 16n nhit dpax = 20 mm, cdt liéu nho 1a cat
séng tu nhién, xi ming Pooc-ling PCB40 va nudc. Trong qua trinh d6 bé tong, cdc mau thit hinh 1ap

Bang 4. Thanh phan cép phbi vat liéu bé tong

Xi ming (kg/m?)

Cit vang (kg/m?)

P4 dim (kg/m?)

Nuéce (lit/m>)

Ty 1 N/X

477

596

1250

185

0,39
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phuong c6 kich thuée 150 x 150 x 150 mm dudc ché tao, d€ thuc hién thi nghiém nén xac dinh cudng
dd chiu nén ctia bé tong & 28 ngay tudi theo tiéu chuin Viét Nam TCVN 3118:1993 [19].

Cic két qua thi nghiém nén clia mot t6 miu bé tong dudc gidi thiéu trong Bang 5, dic trung bdi
céac tham s6 nhu sau: Ppj, (kN) la luc pha hoai mau thd; R, (MPa) 1a cudng do chiu nén cla tiing mau;
R (MPa) 1a gi tri cuong do chiu nén trung binh dic trung cho t6 miu; s (MPa) 1a d6 léch chudn
va cv (%) hé s6 bién dong ctia cudng do chiu nén. Trong phong thi nghiém, cudng do chiu nén trung
binh ctia bé tong 12 41,5 MPa, véi hé sb bién dong nhd cv = 2,9%, dat yéu cau vé cudng do chiu nén
so vdi thiét ké.

Béang 5. Cudng do chiu nén clia bé tong & 28 ngay tudi

MAu thit P, (kKN) R, (MPa) R;b (MPa) s (MPa) cv (%)
M1 920,5 40,9 41,5 1,2 2,9
M2 965,7 429
M3 917,2 40,8

4.2. Ché tao két cdu thit nghiém

Trong phong thi nghiém, mot ciu kién hé trong cdy dang don khong ddy da dudc ché tao thir
nghiém bang bé tong cbt thép. Két ciu thii nghiém c6 cic kich thude tdng thé 1a L x Bx H =
1200 x 1200 x 900 mm (Hinh 8). Chiéu day ctia mbi tim vach tuong ting v6i bon canh 1a 4 = 10 cm
ddng déu tai tit ca mit cit ngang. D6i v6i tAm vach tiép gidp v6i dudng phd, bd tri mot cita thu nudc
c6 kich thuée 150 x 900 mm. Mbi tAm véch dugc ciu tao bdi hai 16p 1udi thép ¢6a80 dit cach nhau
70 mm. Chiéu day ctia 16p bé tong bao vé 1a 15 mm. Hinh 11 gidi thiéu mot s6 hinh anh thuc té trong
qua trinh ché tao két cAu thit nghiém.

(a) Ché tao cbt pha (b) Gia cong cbt thép (c) D3 bé tong

Hinh 11. Ché tao két cAu thii nghiém hd trong cdy dang don khong day

4.3. Ung dung két cdu thit nghiém vao thuc té

Két ciu thi nghiém dugc van chuyén tit Phong thi nghiém va kiém dinh cong trinh - Pai hoc Xay
dung dén Co sd thuc nghiém ctia Trudng & tinh Ha Nam, d€ tién hanh lap dit va trong mot cy than
g6 vao phia trong hd trong cdy. Viéc 1ap dit két cAu trong ciy can tuan theo nhiing yéu ciu sau day dé
dam béo hiéu qua thu thoat nudc:

- Cao dd ctia két cAu trong cdy bang véi cao do cia via he;
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- Ctfa thu nudc ctia két cAu trong cdy dit vé véi mit dudng, bang hodc thip hon cao dd mit dudng
dé don nuGc mua tf médt dudng chdy vao;

- Cao d6 16p dat trong cay phia trong cach mit trén tir 20 dén 30 cm, va thap hon mit dudng dé
dam bao kha nang thu va chiia nuéc mua.

Lép dat phia trong dong vai trd 12 moi trudng sdng cho ciy trong, dong thdi lam viéc nhu mot hé
théng thim loc tu nhién dé€ nudc mua thAm i tf vao long dat. Do d6, khi thuc hién viéc trong cay,
nén tranh viéc dAm chit dit vuodt qua yéu cau, din dén gidm kha ning thim nudc. Trong trudng hop
cudng do6 mua 16n, vuct qua hé sb thim cta 16p dat nay, thi nudc mua sé dude dan vao dng thu nude
chéy tran. Hinh 12 gii thiéu cac hinh anh thuc & viéc 13p dit va trong cdy vao ciu kién thi nghiém.

(a) Lap dit hd trdng céy tai hién trudng (b) Chu kién thif nghiém sau khi trong cay
Hinh 12. Ung dung thuc té két cu trong cay c6 kha ning thu thoat nudc

Khoang hé c6 chiéu cao 30 cm phia trén ctia hd trong ciy cho phép luu giit mot thé tich nuéc mua
t6i thidu 300 lit, két hop véi kha ning thAm loc ctia 16p dat phia dudi c6 thé 1am ting hiéu qua thu
thodt nudc. Trén duong phd do thi, khoang cach giita cic cAy xanh 12 5 — 10 m. Véi gia thiét khoang
cach cdy thudng 1a 7 - 8 m/cay, thi trén mot km dudng phd c6 thé 1dp dit 250 ciu kién hd trong cay
trén via he hai bén duong. Khi sit dung ho trong cay két hop hd ga thu nuée, thé tich Ivu gilt nuée c6
thé ting 1én ddng ké. Nhiing h6 ga khong chi dudc két nbi v6i tuyén céng thoat nude ma con gép phan
lang dong céc chit giy 6 nhiém, bun thai trong dong chay nuéc bé mit.

5. Két luan

Hién tugng ngap ting dudng phd xdy ra thudng xuyén tai cac do thi nudc ta, doi hdi phai ting
dung nhiing gi4i phap thoat nudc bén viing, chi trong viéc thu, thim nuéc tai chd, thay vi chi don
nudc nhanh vao hé théng cong. Dua trén nguyén ly ctia hé thdng thoat nuée bé mit bén viing (SuDS),
nghién ctiu ndy di dé xuit 4p dung ciu kién hé trong ciy thAm loc thay thé cho phuong phédp trong
cay truyén théng. Ba loai ciu kién bing bé tong cbt thép da dugc thiét ké, d6 1a: hd trong cdy dang
don khong day, hd trong cay két hop hd ga trén via he, va ho trong ciy két hop hd ga dudi dudng. Méi
loai cAu kién da dudgc tinh toan kha niing chiu luc, kha ning luu gilt nudc mua va thdi gian thdo can
v6i ba mau kich thudc dién hinh d€ trong cay than gb trén dudng phd.

Trong nghién ctiu nay, mot ciu kién hd trong ciy dang don khong ddy bang bé tong cot thép co
cdc kich thuée hinh hop 1200 x 1200 x 900 mm da dudc ché tao d€ ing dung thir nghiém vao thuc
té. Thuc té cho thiy cAu kién ho trong cdy nay vira 12 moi trudng sdng clia cdy xanh va hoat dong nhu
mot bé thim loc sinh hoc cho phép luu giit va thim loc nude mua.
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