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Tém tit

O Viét Nam, mo hinh thong tin cong trinh (BIM) da va dang dudc coi nhut mdt cach tiép can quan trong gitip
tdi uu hoéa trong quy trinh thiét ké va van hanh cdc cong trinh xay dung. Trong bai bdo nay, md hinh BIM
dugc ap dung cho cong trinh ha ting ky thuit (sau day dudc goi 1a InfraBIM) nham mo hinh hoa céc thiét ké
hé thdng thodt nuéc mua nhiam thich ting véi bién ddi khi hau. Céc cong trinh thoat nude dudc ap dung thiét
ké bdi InfraBIM bao gém bé ngim chiia nudc mua va hé thdng cong thu gom cho mot do thi thude tinh Ninh
Binh. Két qua cho thiy 4p dung mo hinh InfraBIM gitip gidm thoi gian tinh todn (do diéu chinh di liéu dau vao
nhanh, t6i wu hoda mo hinh thuy luc, gidm thdi gian béc tach du todn, ... ), dinh gid dugc nhiéu phuong n so
v6i cach tinh thong thudng trong cung thoi gian. Viéc ap dung InfraBIM nén dugc nhan rong ap dung trong cac
du 4n xdy dung, phu hop véi xu huéng clia cude cich mang cong nghiép 4.0 trong phat trién do thi bén viing
hién nay.

Tir khod: md hinh InfraBIM; thoat nudc; thiét ké tdi uu; quy trinh thuc hién; céc 1gi ich.
APPLICATION OF INFRABIM FOR THE DESIGN OF DRAINAGE SYSTEMS
Abstract

In Vietnam, Building Information Modeling (BIM) has emerged as an important approach to optimize the
design and operation processes for not only civil and industrial construction projects. In this paper, BIM for
infrastructure (InfraBIM) has been applied to illustrate the design of a sustainable drainage system to adapt to
climate change. The applied works include underground rainwater tanks and drain system for a city in Ninh Binh
province. The results show that applying InfraBIM model helped to reduce the design time (due to fast input data
adjustment, hydraulic model optimization, reduction of bill and quantity time, etc.), evaluates many alternatives
within the same design period in comparison with conventional design. The application of InfraBIM should be
recommended for application in construction projects, in line with the industrial revolution 4.0 in sustainable
urban development today.
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1. Tong quan

Trong vong thip ky vita qua, md hinh thong tin céng trinh (BIM) da dugc gidi thiéu va buéde
dau ting dung tai Viét Nam. BIM 1a qua trinh tao, quan ly va st dung thong tin cho du 4n. BIM 1a
cong nghé, st dung rt nhiéu phan mém, cdng cu khac nhau cho cic giai doan thuc hién du an xay
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dung goém (1) bat diu hinh thanh du 4n, (2) thiét ké so bo, (3) thiét ké ky thuat, (4) thi cong, (5)
chuyén giao, (6) quan Iy van hanh [1]. Pdng thdi, cic bd mdn nhau cling sit dung cic phan mém khéc
nhau d¢€ trién khai cong viéc dic thi ctia bd mon d6. Chang han, bd mon Kién triic dung cdc phin
mém nhu Revit Architectures, ArchiCAD, SketchUp, Rhino, Lumion, ...; bd mén Két chu dung Revit
Structures, Tekla Structures, RAM Steel, ...; bd mon Co Dién lya chon Revit MEP, Green Building
Studio, AutoCAD MEP, con pham vi cong viéc ky thuat ha tang st dung Infraworks, Civil 3D, Revit.
Ngoai ra, vai tro diéu phbi BIM can dung dén Navisworks, Dalux, ... hay mot sé6 phan mém du toan
khéc danh cho linh vuc kinh té xay dung. Do phai ddu tu cdc phin mém khac nhau, ngudn nhan luc c6
chuyén mon k¥ niing cao, dau tu phan cling mdy tinh, thiét bi, phi ban quyén st dung tiing phan mém,
... khién cho chi phi toan du an ting 1én khoang 2,02% [2]. Ung dung BIM c6 nhiéu wu diém nhu:
(i) gitip ting cudng kha ning phdi hop chia sé thong tin gitta cic bén du 4n, (ii) thiét ké, van hanh c6
tinh chinh x4c, khong chdng chéo; (iii) giai phap thiét ké va thi cong dugc thé hién rd, c6 thé lua chon
linh hoat; (iv) gidm thoi gian thiét k& va chi phi do tinh todn dudc t6i uu [3-5] va (v) gidm dudc cic
rii ro va thiét hai tiém ning [6].

Theo nhém nghién ctiu ctia Cheng [7], md hinh thong tin cong trinh ha tang k¥ thuat (InfraBIM)
12 mot thuat ngit thudng dudc st dung trong nganh xay dung dé chi viéc 4p dung BIM cho cdng trinh
ha ting k¥ thuat nhu hé théng cép, thoat nudc, cau, dudng, ham, ... M6 hinh InfraBIM sé dudc dé cip
trong toan bd phan con lai ctia bai bdo vi ndi dung chinh clia bai b4o lién quan dén thiét ké cong trinh
ha tang. Trong linh vuc ha tang thoat nudc, viéc tng dung cong nghé InfraBIM goém cic phan mém
Infraworks, Civil 3D, Revit dem dén nhiing 10i thé riéng trong viéc cung cAp nén tang thiét k& hiéu
qua cho hé théng thodt nudc, tuy nhién, mot sd van dé da phat sinh trong qua trinh st dung InfraBIM.
Thit nhit, InfraBIM chita mot s6 lugng 16n dit liéu thiy vin phuc vu thiét k& hé thdng thoat nuéc, bao
gdm xuyén sudt qud trinh thiét k&, xay dung, quan ly va ngan sach, ... Néu mot sd thong s6 c6 van
dé, thi sé kho stia di hon. Miic du truy van dif liéu thuan tién hon, nhung van phu thudc nhiéu vao dit
liéu thong sb dau vao. Thi hai, viéc thiét ké cong trinh cip thodt nude phu thudc vao nhiéu yéu t6 lién
quan nhu cac cong trinh ngdm khéc, qua trinh thi cong phu thudc vao giao thong va cic cong trinh
hién trang, ... Do d6, doi hdi phdi c6 hé cong cu hd tr¢ hon nita dé tim kiém phuong phap thiét ké
t6i uu hon [4]. Pong thdi viéc 4p dung InfraBIM trong thiét ké ha tang cip thoat nudc cling can doi
hoi méi dia phuong, mbi nudc phéi b sung thém cac tiéu chuin ky thuat, quy dinh phu hop [8, 9].
Ap dung InfraBIM trong thiét ké va thi cong cong trinh ha tang ky thuat khé hon ddi véi cong trinh
toa nha do khéi lugng va miic do phiic tap hon [10]. Nhém nghién cifu Lé Hoai Nam, 2018 [10] ciing
chi ra rang ving dung InfraBIM cho cic cong trinh ha ting k¥ thuit & nudc ta chua dugc dé cap mot
cach cu thé va chuyén siu trong cdc hé théng vin ban phdp lut va trong cic huéng din va cic tiéu
chuén, quy chuén, dinh miic ky thuat lién quan. Tuy vy, Quyét dinh s6 2500/QD-TTg ctia Thi tuéng
cong bb nim 2016 néu 16 tién trinh thuc hién 4p dung mo hinh thong tin cho cac cong trinh xay dung
va Huéng din tam thdi cho viéc 4p dung md hinh thong tin cong trinh (BIM) trong giai doan thi diém
ctia Bo Xay dung ciing gép phan thiic ddy viéc ap dung BIM trong mdt s6 cong trinh ha ting ky thuat
trong vong 05 nim qua. Mic du vay, nhiing cong trinh nay chd yéu la cic cong trinh ciu, dudng, hoic
hé théng cip thodt nudc trong toa.

Bai bdo nay sé gidi thiéu quy trinh ting dung cdc phan mém InfraBIM trong mo hinh hod, mo
phong céc thiét ké hé théng thoat nudc mua (gdm dudng 6ng thu gom va bé ngdm chita nudc mua).
Cén luu y riang, bé ngdm thoat nuéc mua 1a mot vi du dién hinh clia thoat nuée bén ving [11], 1a giai
phdp dudc lua chon trong bai bdo nay dé€ ing dung InfraBIM cho viéc thiét 1ap md hinh truc quan, tu
dong cap nhat v6i bt ky thay ddi thiét k& nao vé kich thudc hinh hoc.
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2. Phuong phap tinh todn thiét ké cong trinh thoat nuéc dung InfraBIM

2.1. Phuong phdp nghién ciiu chung

Viéc dp dung InfraBIM dudc thuc hién theo cic budc mo ta trén Hinh 1. Sau khi tinh todn thiét
ké so bo cac cong trinh trong hé thdng, nhém tién hanh moé hinh héa 3D céc cong trinh, dudng dng
va phu kién bang phin mém Revit 2020; ki€m tra xung dot giita mo hinh hé thdng thoat nudc véi cac
cong trinh khac nhu kién tric, két ciu. Sau d6 lap phdi canh hé thdng dudng 6ng thoat nudc ha tang
bing phin mém Infraworks 2021. Tit d6, xuét liéu dudc thong s6 vé trac doc, théng ké khdi lugng thiét
bi, 6ng va phu kién, va khi toan kinh té. Trén co s& sb liéu di c6, c6 thé thay ddi cdc phuong 4n dé
tdi uu hod vé thiét bi va thuy Iuc. Moi thong tin, dif liéu trong qua trinh trién khai mo hinh InfraBIM
dugc trao d6i trén moi trudng dif liéu chung qua giao dién Cloud. Qua Hinh 1, c¢6 thé thiy cic phan
mém dudc st dung trong qua trinh thiét ké 1a phan mém Revit, Infraworks, Civil 3D, va Excel.

Céc budc g dung InfraBIM
thiet ke cong trinh thoat nude

!

M6 hinh hod cac céng trinh,
dwong ong. phu kién

Phan mém
REVIT2020

Kiém tra xung dot gitra CT
thoat nude va CT khéc lién
quan

l

Mo phong va lén phdi canh
cac CT thoat nuwée

Phan mém
Infraworks 2021

|

Thong ké khoi lwong va trac

Phan mém

doc CIVL 3D
Phan mém

Khai toan kinh té -~ Excel (tir

REVIT)

Phan tich nguy co ngap lut
Mo phong kha nang thodt
nuéc

Phan mém
Infraworks 2021

Hinh 1. Céc budc tinh toan thiét ké cong trinh thoat nuéc mua dung InfraBIM (CT: cong trinh)

2.2. Mo td khu vic nghién ciiu

Bai bdo 4p dung cong nghé InfraBIM d€ mo hinh hod cho céc gidi phap thiét ké hé théng cong
thu gom va bé chita ngdm nuéc mua cho khu vuc cong vién Khiing Long, thudc khu do thi Ninh Binh,
tinh Ninh Binh. Dién tich khu vuc 1a 2 ha. Céng vién Khung long 1a cong trinh vui chdi, giai tri véi
quy m6 dau tu 16n, toa lac tai Quang trudng 3, phudng Ninh Khanh, thanh phd Ninh Binh, tinh Ninh
Binh hay thudc Phan khu 1-1-A trong quy hoach chung D6 thi Ninh Binh. Dia diém nay dugc chon
dé thiét ké 1ap dit bé ngdm chita nuéc mua, chdng ngap lut cho viing dan cu do thi xung quanh, theo
tiéu chi thiét ké cac cong trinh thoat nudc bén viing, ting phé véi bién ddi khi hau [11, 12].
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2.3. Co 56 Iy thuyét tinh todn

Bén canh tuan thii tiéu chudn thiét ké TCVN 7957:2008, viéc tinh toan thiy luc da dudc két hop
dua vao phan mém FlowHy va truy xuét két qua dudi dang bang tinh Excel.

a. Tinh todn dudng 6ng thu gom nudc mua

Tinh toan luu lugng dong chay nuéc mua trong
tuyén cong thuc chit 1a viéc tinh todn luu lugng
16n nhét sinh ra trén dién tich luu vuc phuc vu clia
tuyén cong d6 tai mit cdt ctia ra. Luu lugng 16n
nhét nay phu thudc vao qud trinh mua, qué trinh
t6n thit do ngdm va béc hdi, qud trinh tip trung
nudc vé tuyén ciia ra (hay con goi 1a qué trinh tap
trung nudc tif diém xa nhét lvu vuc dén diém cubi
clia tuyén cdng tinh todn).

- Lya chon tuyén dng thu gom nudc mua phuc
vu mot phan luu vic cong vién dudc danh diu
trong Hinh 2.

- Dién tich luu vuc lua chon tinh toan trén
khoéng 10.000 (m?), trong d6 cac loai mét phi bao
gdm cdy cd v6i dién tich phi xanh 1a 1.240,136
(m2) va bé tong rong xdp két hop soi véi dién tich Hinh 2. Luu vuc dudc lua chon tinh thiy luc tuyén
4.759,864 (m?), con lai 1a bé tong thudng. 6ng dién hinh thu gom nuée mua

Déi v6i céc loai mit c6, mot phan nudc mua
ngim xudng dat, con lai sé b tri qua ciu thu mua. Trén bé mit bé tong réng x6p va séi, bo tri cac
giéng thu nuéc mua (catch basin).

Nudc mua tif bé mit cd dudc gom vao qua cau thu mua, theo dudng dng tu chdy dén giéng thu
nuéc mua (catch basin). Tai ddy ciing thu nuéc mua chdy trén bé mit bé tong rong xdp két hop soi,
nudc mua theo dudng dng tu chdy dén cac giéng tham.

- Ap dung cong thiic (1) d€ tinh cudng do mua tinh todn da trinh bay bén trén dé xic dinh luu
lugng nuéc mua chay vao ong:

g0 X 20+ D)"x(1+CxIgP)
1= (i + )"

x f (I/s) (D

trong d6 cac hé sb gop = 4930,b = 19,1 = 0,8, C = 0,48, 1a cic hang s6 khi hau tham khéo tif sb liéu
tram Ninh Binh (TCVN 7957:2008); P la chu ky 14p lai ciia mua (nam) va ¢ 1a thai gian mua (phut).
b. Tinh todn bé chifa nudc mua

Bé€ chiia nudc mua dudc tinh todn theo lugng mua tich luy ti dudng cong dua dudng cong IDF
(Rainfall Intensive Duration Frequency curve) tinh cho tiing dia phuong.
Thé tich bé luu trit nudc mua dugc tinh theo lugng mua tich luy dua theo cong thiic (2):

V=Fxgyxext (m?) (2)

trong d6 F la dién tich luu vuc thu nuéc (m?); gy 1a cuong d6 mua tich luy (mm/gio) dua trén dudng
cong IDF (Rainfall Intensive Duration Frequency curve) clia dia phuong tinh todn; ¢ 1a hé s6 dong
chay mat; ¢ 1a thoi gian mua tinh toan (gio).
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2.4. Thiét Idp mé hinh bdang phdn mém Revit 2020
a. Thiét 1ap hé thdng dudng dng

St dung phan mém Revit 2020 dé thiét 1ap hé dudng dng thodt nudc mua. DE thiét 1ap chiing loai
duong dng, chon Type Properties dé gan cac tham s6 va phu kién dudng 6ng. Pipe segment chon loai
dng clia mot nha cung cip dé thiét 1ap cac phu kién dng phia sau diing chuin cho hé thong dudng 6ng
thiét 1ap & trén. C4c phu kién dng dudc tao 1ap va Load family tit Template mic dinh ctia phan mém
Revit 2020 & muc Pipe Fittings. Luu y 12 loai vat liéu dng va phu tiing can dudc xac dinh rd ngay tif &
budc nay, do don vi san xuit ndo cung cp, vdi cic dic diém 6ng va phu ting cu thé.

b. Thiét 1ap dai dudng kinh dng va do déc

Tt bang Routing Preferences trong qua trinh thiét 1ap chiing loai ng Pipe Types, chon Segments
and Sizes dé tao cic dai dudng kinh va dai d6 doc khi mo hinh 3D dudng dng thodt nuéc mua. Thong
tin vé do nhdm ciing dugc nhap day dd, theo thong tin clia loai 6ng clia nha san xult dugc Iva chon &
trén.

Khi md hinh hod 3D hé thdng 6ng thoat nudc mua, chon System > Pipe (hoic 1énh PI theo cai dit
mic dinh ctia phan mém Revit) d€ vé ng. Khi dén cdc goc ngoit, hay thay d6i dudng kinh, do doc
dng, lya chon gid tri d thiét 1ap va md hinh 3D ctia 6ng sé tu dong cap nhit theo tlly chinh. Ong thoat
nuéc khac véi 6ng clp nude 1a c6 do dbc, nén khi két nbi cac goc chéch 45°, nén can chi y cap nhat
thong tin vé do dbc, cling nhu xac dinh nhitng doan dng cut (Cap Open Ends).

2.5. Mé phong bdng phdan mém Infraworks 2021

P& mo phong tuyén dng thoat nude, chon mot doan dudng phd va ap dung cong cu Add Drainage
Network. Thao tdc nay sé tu dong tao so dd b tri tuyén dng thoat nudc ban dau, so bd cho dudng
thanh phan da chon. Diéu chinh cic ciu tric va vat liéu ctia tuyén 6ng thodt nudc, bao gdm ci céac clia
x4 néu can.

St dung Rain content dé quan 1y dif liéu trAn mua cta dia phuong, c6 thé chi dinh dit liéu lugng
mua theo md hinh cu thé dé thiét k& hé thdng thoat nudc chinh xac hon.

3. Két qua va thao ludn
3.1. Két qud tinh todn va mé hinh 3D thiét bi, cdu kién cho cong trinh thodt nudéc

Trong pham vi bai bdo nay sé nhan manh két qua ctia 4p dung md hinh InfraBIM la chd yéu, phan
két qua tinh todn thuy luc cdc cong trinh sé chi trinh bay ngin gon nhu sau.
a. B& ngAm chiia nu6c mua

Nhu da gidi thiéu & trén, thé tich b€ luu trit nuéc mua dudgc tinh theo lugng mua tich luy dua theo
dudng cong IDF (Rainfall Intensive Duration Frequency curve) [13]. Lugng mua tiép nhan trung binh
s€ 1a ¢, = 50 mm/gio.

® 12 hé s6 dong chdy dugc xac dinh phu thudc tinh chit mit phi cda Iuu vuc tinh todn va chu ky
13p lai trdn mua tinh todn, = 0,63; ¢: thdi gian mua 1a 2 gid. Khi d6 thé tich b€ Ivu trit nuéc mua 1a
1260 m>. Lua chon xdy dung 02 bé ngim chita nuéc mua kiéu module 1ip ghép véi tdng dung tich
phuc vu la 1260 (m?), sit dung module chita nudc thiét ké dang khéi réng, nhiéu méanh ghép lai véi
nhau thanh khéi, san xuit bang vat liéu nhua tai ché c6 trong lugng nhe, kich thuéc linh hoat. Xung
quanh bé va duéi day c6 gia cb va phii 16p vai dia ky thuit, ngin nudc thim ra xung quanh. BE dudgc
dam bao chdng ngap nhd 6ng thodt tran c6 gan van mot chiéu, ddu nbi dén hd ga hién hitu. Dung tich
mbi bé 1a 630 (m*), xdy dung ngdm dudi bai db xe trong cong vién. Kich thude mbi bé: chidu rong x
chiéu dai x chiéucao=15m x 20 m x 2,1 m.
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b. Tinh to4n tuyén dng thoat nudc

Tuyén cbng thoat nudc tinh toan cho luu vuc nghién ctiu dién hinh sé thu gom nuéc mua va dé vao
bé ngam chia nuéc mua, phan nuéc mua tran tit bé chifa nuéc mua sé dd vao cdng thoit nuéc mua
gin d6. Céc tuyén cdng nay c6 dudng kinh tit D300mm, véi dd sau chon cong ti 1,03 m dén 1,69 m.
c. Mb phdng tinh toan biang InfraBIM

Sau khi c6 dugc két qua tinh todn tif phan mém FlowHy, dit liéu dudc xuét ban dudi dang file
Excel (.xIsx). Sau d6, nhém nghién ctiu tién hanh nhap dit liéu vao hé thdng InfraBIM bang cich chén
tap tin dinh dang (.xIsx) vao phan mém Revit. Lic ndy trong giao dién Revit, bing két qua dugc thé
hién trong muc Schedule va dinh dang (.rvt). Dit liéu tir bang Schedule dugc cdp nhit theo bd loc
dugc thiét 1ap bdi nhém nghién cifu trong phin mém Revit, s6 liéu thudc nhém bd loc ndo sé ty dong
gan cho dic tinh ctia cAu kién theo bo loc tuong tng. Vi du, két qua dudng kinh dng & bang Schedule
sé tu dong gdn cho muc Diameter trong bang dic tinh (Properties) cia md hinh dudng 6ng tuong ng
véi tén bd loc (Filter).

Sau khi tao 1ap dugc md hinh 3D cic cong trinh thiét bi, thiét bi nay dang & dang (.rvt) sé dudc
truy xuét sang phan mém Infraworks bang thao tic Add-in trén thanh cong cu. M6 hinh sau khi truy
xuét c¢6 dinh dang (.dae) va nhdm nghién ctiu tién hanh chen file (.dae) vao phan mém Infraworks dé
thao tac sap dit, phdi canh ha ting ciing v6i canh quan db thi.

Hinh 3. M6 phdng hé thong thoat nudc mua va cdc cong trinh lién quan

Hinh 3 md phoéng tuyén 6ng thu gom nudc (mau xanh), bé ngdm chia nuéc mua (mau xam) va
cic giéng thu nuéc mua bang phan mém Infraworks 2021.

Cau thu mua c6 chiic ning thu nudc mua bé miit, loai bé rac di vao hé thdng dudng 6ng. Lua chon
cAu thu nuéc mua truc ditng, dudng kinh két nbi 6ng 100 mm. Téng s6 luong cau thu nudc mua phuc
vu luu vuc cdng vién 12 96 cAu kién.

Pé thu nhan nudc mua vao mang ludi cdng ngam, can xdy dung cac giéng thu nudc mua, c6 nap
cbng dit trén bé mit Iuu vuc, vi tri thip cla rinh ven dudng, cic ngd giao nhau (Hinh 4). Déi vé6i khu
vic nghién ctu, thé tich trit nuéc ctia mdi giéng thu nuée mua chon so bo 1a 4 m?, téng cong c6 62
giéng thu nudc mua trong luu vic cong vién.

Giéng thim c6 chiic ning kiém tra ché do 1am viéc ctia cdng thoat nuéc, nao vét, stia chita va
thong hai hé théng (Hinh 5). Giéng tham dudc bd tri & chd thay ddi huéng tuyén, thay ddi do doc va
dudng kinh cbng, & nhiing noi cdng gip nhau. Ngoai ra, con dit giéng thim theo khoang cich. Tong
cong ¢6 20 giéng tham dudc bd tri trong khu vuc nghién ctiu.
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Hinh 7 thé hién md phong toan canh hé thdng bang phan mém Infraworks 2021,

Hinh 7. M6 phong phdi canh toan bd hé thong

Bén canh d6, két qua thdng ké khdi lugng dudc thao tac trong muc Schedule ctia phan mém Revit.
Bang khéi lugng dudc truy xuat dudi dang (.txt) va chén vao phan mém Excel d€ doc két qua dudi
dang (.xlsx) d€ thuc hién khdi todn kinh té (Bang 1).

Bang 1. Khéi lugng béc tach cho tuyén cng thu gom nuée mua tit md hinh InfraBIM

Téng chiéu dai (m)/

Ong/thiét bi Kiéu loai Kich ¢3 (mm) "¢ ¢ ong (chiéc)
300 854
Ong thoat nudc Nhya Tién Phong uPVC Class 1 igg ;Zé
450 300
Giéng thu nuéc mua Bé tong 4 (m?) 62
Giéng thim Bé tong 7 (m?) 20
Bé€ chia nuéc mua Vit liéu nhya/Module 13p ghép 650 (m>) 2

3.2. Nhdn xét va thdo ludn

Két qua nghién cifu cho thiy viéc 4p dung cong nghé InfraBIM d& mo phong céc thiét ké cong
trinh thoat nuéc mua cho khu vic nghién cifu dem lai hiéu qua kh4 t6t. Cu thé danh gia dudc thé hién
G Bang 2.

Mot sb hiéu qua c6 thé ddnh gid cu thé nhu sau. Thii nhit, viéc 4p dung mo hinh InfraBIM gitip
cho phan thiét ké c6 tinh hop tic va cip nhat giiia cac bén lién quan trong qua trinh thiét ké. InfraBIM
dugc st dung dé€ xay dung mo hinh 3D Iuu chia c4 thong tin hinh hoc va thong tin phi hinh hoc vé
hé thdng thoat nudc mua. Chang han nhu khdi lugng dit san nén thoat nuée mua hay kich thude cia
giéng thu nudc mua va cac thong tin khic déu gidp ngudi quan ly thu thap dudc tif md hinh InfraBIM,
cdc dit liéu chuyén sau khéc ciing hoan toan dudc truyén truc tiép. Mo hinh c6 thé dugc cap nhat tu
dong khi thuc hién cac thay ddi dbi véi mot vai dit liéu, tham sd hay tham chi 1a phuong 4n thiét ké.
TAt ca cdc bén lién quan déu c6 thé truy cap, kiém tra trén mdi trudng dit liéu chung, diéu nay gitp
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Béng 2. Panh gia hiéu qué st dung mo hinh InfraBIM cho nghién ciiu dién hinh

STT Noi dung Dung phucng phép trgyén théng (Auto- . Dung mo hinh InfraBIM
danh gia CAD 2D, béc tach khdi lugng thi cong) (gom Revit, Civil 3D, Infraworks)

1 Thoi gian tinh  Gidng nhau Gibng nhau
toan thuyét
minh va vé ky
thuat so bo

2 Thoi gian béc  Dai hon do phii dém tiing hang muc vd  Giam khoang 80% thdi gian so véi phucng phap
tach khéi lugng  tinh todn. truyén théng do c6 thé ding Iénh xuét ra biang

Théng ké vt v4 khi thay d6i phuong 4n  khdi lugng bao gdm toan bd dbi tugng da mé hinh
thiét ké. héa.
Khi thay d6i phuong 4n, bang thong ké sé tu dong
cap nhit s lugng, dic tinh cic dbi tuong theo
phuong 4n mdi nhit.

3  Sb6 phuong 4an - Mot phuong 4n. - Nhiéu phuong 4n (Hiéu qua rd nhit khi can thay
c6 thé thuc hién - Kha ning diéu chinh va tbi wu phuong  d6i phucng 4n).
trong cing mdt  4n khé vi m&i 1an thay d6i phuong 4n - Thuc hién thay di phuong 4n dé dang va phat
thai gian can béc tach lai khéi lugng va tinh kinh  hién dudc ludn nhitng bt hop ly khi mé hinh hod,

phi lai. kiém soat dugc chénh 1&ch chi phi giita phuong 4n
cli va phuong 4n cap nhat.
- Do d6, tSng thoi gian thiét k& gidm khoang 15%
khi thuc hién t&i uu hod trong qua trinh thiét ké.

4  Kha ning kifm  Can phai xem nhiéu loai ban vé riéng Do trén cung 1 ban vé 3D vé ha ting thoat nuéc c6
tra va cham  biét khic nhau: ban vé vé kién triic, két  két hop ca ban vé két ciu, kién triic, co dién cing
v6i hé théng ha  céu, co dién, thoat nudc, ... do d6 khé  xuAt hién trén mot ban vé/md hinh, ... nén nhan
tang KT khac quan sat, kéo dai thoi gian phat hién va  ra dugc su khong hop 1y khi bd tri cong trinh,

khic phuc va cham nhanh chéng diéu chinh va t6i wu phuong 4n.

5 Tang cuong  Cham hon vi mét thoi gian phai glfi cdc ~ Mdi trudng dit liéu chung (CDE — Common Data
trao d6i dif liéu  ban vé cho titng bén lién quan, phdi chd  Environment) cho phép nhiéu bén xem mdt liic
gilta cdc bén phan hdi, cap nhat thong tin mdi c6 thé  va gép ¥, chinh stta. D& dang thao tac, truy cap dé

trién khai tién do cong viéc tiép theo. xem, chinh stta cdc phién ban cap nhat méi nhit.
Cac bén lién quan sé dong gop thong tin, ban vé
c6 cap nhat 1én CDE theo lich phan cong, tit do
kiém sodt dugc ké hoach cong viéc.

6 Giam thiéu chit  C6 rii ro phét sinh chit thai nhiéu hon Do phat hién sém cac va cham giita cac bén, nén
thai xay dung do chua ludng trude duge nhitng sai lim  gidm thidu dudc rii ro 1am sai, khong cin phd r&

do va cham cdc cong trinh khac. cong trinh hodc 14p lai dudng 6ng.

7 Quén ly ban vé  Chi luu trii dudc trong mdy tinh va phdi ~ C6 thé luu trit trén Cloud, khong bi gidi han dung
chia sé, bi gi6i han dung lugng, cAn d6i  lugng, bao mat tét, chi cin bo ra chi phi ban quyén
ngii cong nghé thong tin quan Iy ciy thu  ban dau, tv dong nhan dudc thong tin khi cé thay
muc ddi, cap nhat vé thu muc ctia cdc bén lién quan.

8 Khic phuc sy Mit thdi gian tra ciiu thong tin tif cic ~ Nhanh hon do thong tin hinh hoc va thong tin phi

cd trong van
hanh

ban vé khac nhau.

hinh hoc tit BIM diy dii hon (tir két cu dén thiét
bi, loai thiét bi, kich thudc thiét bi, nha san xut,
thoi gian bao hanh, don vi bao hanh, ...)

don gidn héa céc quy trinh trao d&i tai lidu va thic ddy dong cong viéc theo quy trinh lién két chiit
ché. Néu cac md hinh da dudc bat ky bén lién quan nao truy cip sita ddi phuong 4n thiét ké, cac bén
khéc hoan toan dugc thong bdo va c6 thé kip thdi thao luan vé nhiing thay d6i d6 nham nang cao hiéu
qua hop tac cta thiét ké.
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Thi hai, vé thiét ké truc quan. Thiét ké thot nuéc ha tang truyén théng chii yéu dua trén hé théng
AutoCAD, thong tin ban dd quy hoach, thong tin cao dd san nén hay thong tin trac dic dia hinh. D€
xé4c dinh hop ly cdc dic diém kién triic va két cAu phai dugc cic nha thiét ké thoat nude ha ting khoi
phuc va tich hgp. Néu gip phai cc ciu tric dia hinh, dudng x4 phifc tap va cin bu khoang thdi gian,
trong trudng hop nay, viéc truyén dit liéu c6 thé giy ra bién dang dit liéu. Néu dit liéu thong tin 3D
ctia du 4n dugc 4p dung InfraBIM, cong nghé nay truc quan va truyén tai t6t hon nhiéu. Khi c6 mot
muc d6 khac biét nhét dinh trong thiét ké, mo hinh thoat nudc thudng dudc phan chia theo céc tuyén
bng dua vao dia hinh thiét ké, va thiét ké thodt nu6c ha tang chi yéu dua trén thiét ké san nén. Néu
thay di cuc bo, thi tit ca s6 liéu vé tric doc, tric ngang sé bi anh hudng. Cao do nén la co s6 trong
md hinh thiét ké thoat nudc truyén thdng, hé théng nén dudng bi chia cat, trong trudng hop cé nhiing
thay ddi nhd sé anh huéng dén mot sd ban vé. Nhung khi 4p dung InfraBIM, dit liéu cuc bd thay déi,
dit liéu khic sé dudc cap nhat tu dong va viéc kiém sodt hé thong rat thuan tién.

Thi ba, Autodesk [14] da phat trién phan mém Revit va Infraworks cho InfraBIM, gitip ngudi
dung c6 kha niing xay dung va duy tri cic mo hinh c6 chit lugng va hiéu qua ning lugng t6t hon.
Trong mo hinh Revit, tat ca thudc tinh 2D, 3D, bang dit liéu, bang théng k&, ban Ve, ... déu dudc luu
du6i dang thong tin cong trinh giéng nhau. Néu cic thong s6 clia md hinh Revit dugc sta ddi, cac
thanh phan ctia cong trinh lién két clia né c6 thé hudng dan thiét ké cac vi tri khac nhau; tuyén 6ng
thodt nudc thiét ké ciing c6 thé sira d6i va tinh chinh cic tham s6 bat ky lic nao va noi dung clia co
s6 dit liéu dudc cap nhat tu dong. Két qua chay mo hinh trong nghién cifu niy c6 thé dugc sira ddi va
cap nhat dé dang trong mo hinh InfraBIM va phan mém Excel.

Thi tu, vé thiét ké dudng dng. Thong qua mod hinh InfraBIM cho thiét ké thoat nuSc mua bén
vitng, nhém nghién cidu c6 thé bd qua rat nhiéu lién két ban vé. Chiéu cao thong thity clia dudng 6ng
c6 thé dugc hién thi truc quan. InfraBIM c6 thé ddp ting dudc nhu cau cong viéc. P6i véi su ton tai
clia cac xung dot va van dé khac nhau trong qud trinh thiét ké, nhém nghién citu c6 thé dugc xac dinh
bing cach sit dung mo phéng va thit nghiém mo hinh InfraBIM, ddng thdi chuong trinh c¢6 thé dugc
thuc hién céc thay d6i va diéu chinh kip thoi.

1:45PM
)
/

Hinh 8. Kién triic canh quan clia cong vién sé& dudc phdi hop dé kiém tra va cham véi hé théng thodt nuée

Thi nim 1a vé cai dit md phong. Cong nghé InfraBIM c6 thé cung cip hudng din van hanh va
thiét k& tiéu chuin héa cho cic nha thiét k& thoat nudc mua bén viing. Dic biét 12 viéc bb tri dudng
dng phiic tap, han ché vé khong gian, dé gy ra su cb lap dit. Viéc 1ap dit dudng 6ng hidu qua gitip
ki€ém soat tién do ctia du 4n va diéu phdi cac cong viéc thiét ké clia cac bd mon khac nhau. Vi du,
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trong du 4n thiét ké thoat nuéc mua bén viing dudc dé cap trong bai bdo niy, cong nghé InfraBIM da
dugc st dung d€ mo phong qua trinh hoan thién 13p dit duong 6ng. Pau tién, xac dinh vi tri clia giéng
thim, giéng thu nuéc mua, ciu thu mua, cac hinh anh 3D c6 thé dudc di chuyén truc tiép theo tuyén
dng, ma khong cin phai xac dinh trén mit bang ban vé. Hé thdng thoit nuéc mua bén viing dudc tao
ra trong mo hinh, sau d6 cong nghé InfraBIM dudc chinh stta d& b sung céc cAu kién luu trit nudc
mua nhu bé chiia ngdm; cudi ciing, chiic ning md phdng 4o véi phdi canh ciy cbi, xe cd, con ngudi,

. clia cong nghé InfraBIM dudc st dung dé ki€ém tra thim m§ canh quan va hiéu qua ctia hé théng
thoat nudc.

Cudi cling, vé bang thdng ké thiét bi, vat liéu. Truéc day, viéc do dac tlt bdn AutoCAD va bang
thong tin vat tu ctia cong trinh thoat nudc rit cong kénh va dé bi nham 14n trong qua trinh béc tach
khdi lugng. Dit liéu ban dau phai dugc tién hanh thong ké lai mot 1an nita ddi v6i cac ban vé thiét ké
da dudc chinh stia. Viéc sit dung cong nghé InfraBIM c6 thé chAm dut tinh trang ndy, bdi vi thong tin
lién quan dén hé théng ky thuat dugc luu trif trong cd sd dif liéu InfraBIM, bit ky thong tin lién quan
dén vat liéu, kich thu6c déu rat dé tim va dit liéu c6 thé dugc trich d€ 14ap khai toan kinh phi cho céc
hang muc céng trinh.

N6i chung, hiéu qui 4p dung InfraBIM dé mo phong cic thiét ké cdc cong trinh ha tang ciing da
dugc danh gia tot trong cac nghién citu trudc. Nim 2019, nhém nghién ctiu ctia Pai hoc Kién triic
thy ring 4p dung phan mém Revit trong thiét ké cong trinh nu6c thay cho phan mém AutoCAD 2D
thong thudng thi tiét kiém dudc 27% thdi gian thiét ké va 87% thdi gian boc du todn [15]. Pong thdi,
ting dung BIM gitp phat hién hiéu qua nhiing rdi ro 4nh hudng dén hé thdng cong thoat nudc ngdm
phia dudi toa nha, do sut lin cong trinh [16].

4. Két luan

Qua 4p dung cong nghé InfraBIM cho khu vic nghién ctiu, nhém nghién cifu thiy ring cic phan
mém trong InfraBIM 12 nhitng cong cu rit hitu hiéu dé thé hién du 4n mot cach chinh xdc va toan
dién. TAt nhién, v6i nhiing cong trinh phiic tap hon thi doi hoi nhiéu ban vé va thong tin dau vao tir
nhiéu bén lién quan dé c6 thé thiét ké chinh xdc. Tuy nhién, mot diéu c6 thé thiy 16 1a viéc 4p dung
InfraBIM gilip nhém it phai 1am lai hon. Dic biét, ddi v6i nghién citu nay InfraBIM gidp giam dudgc
khoing 15% thdi gian thiét ké, 80% thdi gian béc tach khoi lugng so véi néu chi ding phan mém
AutoCAD.
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