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Ung dung BIM trong tich hop va cap nhat
thong tin co s¢ vat chat Truong Dal hoc
Bach Khoa, phuc vu nhu cau quan ly van

hanh, bao tri, va qui hoach phat trién

e Hoang Nam

Trwong Dai hoc Bach khoa, PHQG-HCM
(Bai nhgn ngay 02 thang 03 nam 2015, hoan chinh sura chiza ngay 15 thang 04 nam 2015)

TOM TAT

Quan ly van hanh, bdo tri va qui hoach phat
trién co s vt chat cia mét truong dai hoc mét
cach khoa hoc va hop Iy 1a nhu cau birc thiét
trong boi canh cac quy trinh quan Iy hién nay van
con thyc hién thi cong va ton tgi nhiéu bdt cap.
Gidi phap ng dung M6 hinh thong tin céng trinh
BIM (Building Information Modeling) dé phuc vu
nhu cau qudn ly co s¢ vt char da duwoc thir

nghiém hiéu qud tai mét sé truong dai hoc trén
thé gisi trong nhitng nam gan ddy. Bai bdo nay
gidi thiéu xu thé trén, va trinh bay cu thé cac két
qud dat dwoc khi trién khai mé hinh BIM cho Co
s¢ Di An (Binh Duong) ciia Truong Pai hoc Bach
Khoa. Céc kién nghj dé toi da héa hiéu quda cua
m6 hinh ndy trong tirong lai ciing dirge dé xuat.

Tir kh6a: M@ hinh théng tin cong trinh BIM, qudn 1Y co sé vdt chdt, co sé trueong dai hoc.

1. TONG QUAN

Co s6 mot truong dai hoc - tip hop cua cac
khéi nha van phong, phong hoc, giang duong, thu
vién, cong vién, san thé thao, vai sicc séng manh
mg, cac phong thi nghiém, xuéng thuc hanh véi
rat nhiéu trang thiét bi chuyén dung - c6 nhiing
nhu cau birc thiét vé& quan Iy van hanh, bao tri va
qui hoach phét trién co s& vat chat (facilities
management). Tuy vay hién cac cong tac quy
hoach, du tu xay dung, cai tao va stra chita co s&
vat chit va trang thiét bj tai cac truong dai hoc &

Viét Nam van con tién hanh theo ké hoach hang
nidm dya trén nhu cau twong ddi cam tinh tir cac
don vi st dung, va Iwgng thdng tin manh mdn, rai
rac tir cac tai liéu duoc luu trix thu cong. Viéc theo
ddi va gidm sat qua trinh sir dyng tai san, trang
thiét bi ké ca su phéi hop véi cac phong ban trong
céc cong tac ké toan, quan ly kho, va khau hao tai
san con nhiéu bat cap.

Cuing véi s phat trién vuot bac cua céng nghé

thong tin trong thoi dai méi, viéc xdy dung va
quan ly cac cong trinh ciing nhu co s¢ ha tang ngay
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nay da c6 nhitng budc tién quan trong. Trang thai
vat 1y (cong ning kién trdc, tinh trang két cdu, muc
d6 thong gi6, chiéu sang...), diéu kién trang thiét
bi sir dung (thai han mua sém, chi phi, nhu cau bao
tri), hay nang lwong tiéu thy (dién, nuée). .. déu da
c6 thé duoc tich hop va cap nhat vao cong trinh
thong qua cac cong cu hién dai nhu thiét bi do quét
bang céng nghé tap hop diém (point-cloud 3D
scanner), hay cac phan mém dung mé hinh khéng
gian. Cong nghé su dung M6 hinh théng tin cong
trinh BIM (Building Information Modeling) d&
phét trién trong bdi canh nay, mang lai cac giai
phap dong bo va toan dién tir khi hinh thanh xay
dung dén két thic str dung cong trinh, bao gém ca
quan ly van hanh, bao tri, va qui hoach phét trién
co sO vat chat, gép phan thiét thuc thuc dy hoat
dong cua té chire. BIM dé duoc thir nghiém hiéu
qua tai mot sb truong dai hoc trén thé gisi trong
vai nam tré lai day, va day 1a 1an dau tién ap dung
tai mot truong dai hoc ¢ Viét Nam.

Truong Dai hoc Bach Khoa - Pai hoc Quéc gia
Tp. HCM la moét trung tAm dao tao va nghién ciru
khoa hoc - chuyén giao cong nghé I6n ciia mién
Nam véi hai co s chinh tai trung tam Tp. HCM
(dién tich 14 ha) va tai D An — Binh Duong (dién
tich gan 26 ha). Bai b&o nay trinh bay cac két qua
dat duoc tir du an xay dung mé hinh BIM cho cac
cong trinh thuoc Co s Di An nham phuc vu quan
ly, sir dung va quy hoach co s& vat chat caa Nha
treong mot cach khoa hoc, hop Iy [1]. Cac théng
tin tich hop vao mé hinh BIM cho phép cac Phong
ban chirc ndng va lanh dao Nha truong c6 kha
nang cap nhat théng tin maéi chinh xac va lién tyuc
trong qué trinh van hanh, vach tién do thuc hién
duy tu, bao dudng, kéo dai tudi tho trang thiét bi
phuc vu giang day va nghién ctu, cling nhu cha
dong dinh huéng dau tu phat trién trong twong lai
mot cach toi uu.

2. KHAlI NIEM BIM VA UNG DUNG
TRONG QUAN LY VAN HANH, BAO TRI,
VA QUI HOACH PHAT TRIEN CO SO VAT
CHAT

Thuat ngr BIM - Building Information
Modeling lan dau tién xuat hién tir nhitg nam chin
muoi (Nederveen va Tolman, 1992) [2], nhung chi
thuc su phd bién cling véi cac an phdm caa Tap
doan phan mém Autodesk [3] dau thé ky 21. BIM
dugc dinh nghia twong d6i théng nhat 1a sy biéu
dién sé (digital representation) cac dic trung vat
Iy va cong nang caa cdng trinh; 1a ngudn cung cap
/ chia sé thong tin cho tat ca cac bén lién quan; la
co s& dang tin cay dé ra cac quyét dinh trong sudt
chu ky ton tai (life cycle) cua cong trinh, tir lGc
hinh thanh y tuong dén khi két thic do bo
(demolition) [4]. BIM khong thé dwa trén c4c ban
vé phang truyén thdng ma phai sir dung cac méd
hinh khong gian 3 chiéu va hon thé nira,cé kha
nang tich hop thdng tin vé thoi gian nhu chiédu tha
4, chi phi nhu chiéu thir 5... R& rang BIM thay ddi
triét ¢é phuwong cach giao tiép va phdi hop 1am
viéc cua cac doi ngii thyuc hién dy &n, bao gom chu
dau tu, kién trac su, k¥ su thiét ké, nha thau xay
lip, don vi quan ly..., cho phép giai quyét nhing
thiét ké phurc tap, rGt ngan thoi gian thi cong va
giam chi phi xay dung va van hanh cong trinh.

Trong cong tac quan ly van hanh, bao tri, va
qui hoach phét trién co s vat chat caa cong trinh,
BIM mang lai nhitng loi ich nhu [5]:

= Quan ly c6ng trinh hiéu qua trong suét thai han
sir dung. Mot mo hinh BIM duoc kién tao tir khi
hinh thanh y twong, cap nhat theo suét thoi gian
xay lip, dén khi tro thanh mé hinh hoan cong cua
c6ng trinh va chuyén giao cho ngudi van hanh tiép
tuc sir dung. M6 hinh nay do dé chira dung tit ca
c4c thdng s6 k¥ thuat, chi dan sir dung, van hanh
va bao tri cong trinh, tao tién dé dé quan ly cong
trinh hiéu qua, ké ca quan ly tir xa.
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* Luyu trit dly du va toan dién céc thong tin lién
quan dén tai san, thiét bi can bao tri; hru trir s6 giup
giam dang ké ganh ning ho so gidy to, béo céo
dinh k3.

= Trao d6i thong tin nhanh chong va hiéu qua
gitra nhiing thanh vién quan Iy van hanh va bao tri.
= Thiét Iap va tich hop céac ké hoach bao tri, sira
chira, quan ly tai san hay tiét kiém ning luong
bang cach phan tich, so sanh va xac dinh phuwong
thire t6i wu, giam thiéu chi phi van hanh va tac
dong bat loi dén moi treong.

= Quan ly khong gian, t6i wu héa viéc sir dung
phong dc, kho béi, tranh I4ng phi tai nguyén.

= M0 phong cac kich ban thiét ké cai tao va phét
trién co so VAt chat trong twong lai.

Cho dén nay, mot sé truong dai hoc trén thé
gioi, thi duy nhu Ohio State University, va
University of Sounthern California tai Hoa Ky, va
ca tai chau A, d4tién hanh tmg dung mé hinh BIM
tir 10c xay dung dén khi van hanh co so vat cht.
Hiéu qua tiét kiém thoi gian, chi phi va cong suat
hoat dong trong cong tac van hanh va bao tri da
duoc ghi nhan [6, 7].

3. XAY DUNG MO HINH BIM CHO CO SO
TRUONG PAI HQC BACH KHOA

Co s& Di An cua Truong Pai hoc Bach Khoa
hién dang dugc dau tu xay dung theo Dy 4n QG-
HCM 09 tir ngudn vén ngén sach nha nudéc, véi
téng dién tich xay dung gan 132.000m2. Pén thoi
diém thang 9/2014, ba khéi nha hoc tap BK.B1,
BK.B2, va BK.B6 cling mot Nha thi d4u da ning
da di vao st dung véi khoang 7,000 sinh vién va
200 can bo giang day. Ngoai ra con cé cdng trinh
nha hoc tap BK.B3 khoi cong xay lap tir thang
6/2014. Co s Di An dugc chon lam truong hop
nghién ctru dau tién 1a do ba yéu té thuan loi: (1)
¢6 Dy an dau tu xay dung véi day du thong tin tir
dau, cho ca cac khéi cong trinh d4, dang va s& xay
dung (2) ¢6 quy md (co s& Vat chat va s6 ngudi sir

dung) phu hop cho nghién ciru va danh gia két qua,
va (3) tao tién dé can thiét dé trién khai cho Co so
Ly Thuong Kiét véi qui md 16n va phic tap hon.

San pham cua dé tai nghién ciu 1a nhém cac
mo hinh khéng gian BIM cho céc cong trinh, c6
thé truy cap trén nén giao dién cua may tinh ban
hozc thiét bi cam tay nhu IPAD, cho phép tich hop
va cap nhat thong tin co s¢ vat chat, phuc vu nhu
cau quan ly van hanh, bao tri, va qui hoach phét
trién. San pham dat duoc thong qua cac budc thuc
hién sau:

a. Xay dung quy trinh du kién tng dung mé hinh
BIM vao cdng tac sira chita va bao tri thiét bj thay
thé cho cac quy trinh hién tai dang sir dung chu
yéu dwa va cac ho so, gidy to. Quy trinh nay trinh
bay trong Hinh 1.

b. Thu thap tat ca hd so ban vé& hoan cong (hoic
ban vé& thiét ké ddi véi cong trinh dang thi cong)
va danh muyc thiét bi d duoc lap dat cho cac cong
trinh.

c. Xay dung cac mé hinh khong gian 3 chiéu c6
tich hop thong tin cho ting phan Kién tric, Két
cau, Co dién va sau d6 tong hop lai, st dung phan
mém AutoDesk® REVIT. Hinh 2 biéu dién két
qua dat duoc cho cong trinh nha hoc tap BK.B6.
d. Ddi chiéu thong tin giita mo hinh va thuc té
hién trang cong trinh, cap nhat cac diéu chinh thyuc
té (néu c6) vao md hinh, sin sang phuc vu cac nhu
cau quan ly van hanh, bao tri va quy hoach phat
trién trong tuong lai.

e. Sau cung la thuc hién quy trinh sira chira, bao
tri a0 lién quan dén nguoi st dung, don vi quan tri
thiét bi, bo phan tai chinh va lanh dao phé duyét.
Céc kich ban (scenarios) tiéu biéu cua quy trinh
stra chira, bao tri trong thyc té da dugc thir nghiém
v6i md hinh BIM vira thiét lap, nhu 14 (i) phat hién
va xu Iy thiét bi may diéu hoa nhiét do bi hu hong,
(i) 1ap quy trinh bao dudng dinh ky trang thiét bi
trong mot toa nha, va (iii) cap nhat cac md hinh
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théng tin géc theo hién trang. Hinh 3 trich xuat 360TM FIELD trén IPAD. Bién ban nay khong
mét bién ban ghi lai tat ca théng tin caa quy trinh chi ghi nhan cac budc giao tiép bang ngdn tir ma
stra chira thiét bi hu hong (i) cho nha hoc tap con ¢6 thé bao gdm cac anh chup truc quan sinh
BK.B2, tir phan mém giao dién Autodesk® BIM dong.
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Hinh 1. Quy trinh &ng dung md hinh BIM trong sira chira thiét b

(a) Kién trac (b) Két cdu (c) Co dién

Hinh 2. M6 hinh BIM cho cdng trinh Nha BK.B6 cua Truong Dai hoc Bach Khoa
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4. KET LUAN

Céc m6 hinh BIM cho mét s6 cong trinh dang
thi cong hay dd hoan cong tai co s& Di An cua
Truong Pai hoc Bach Khoa d& dugc tao dung véi
day di thong tin tich hop lién quan dén qua trinh
quan ly van hanh va bao tri, va cd thé truy cap tién
loi trén nén giao dién cua may tinh ban hoac thiét
bi cam tay nhu IPAD. Két qua nay la nhiing tién
dé can thiét dé tiép tuc ung dung cong nghé théng
tin tién tién trong quan ly van hanh, bao tri, va qui
hoach phét trién cta cac trudng dai hoc néi chung.
Tuy vay, dé ap dung thanh cong cac két qua dat
dugc trong thuc té con phai khic phuc nhiéu rao
can, trong d6 c6 sy quyét tim doi méi sang tao cua

tat ca cac bén lién quan dén qua trinh. Cac mo
hinh BIM can tiép tuc duoc thiét 1ap cho toan bo
co s& vat chat, tién hanh tap huan sir dung cho céac
don vi, tang cuong kha nang cap nhat thong tin
mai chinh xac va lién tuc trong qua trinh van hanh,
vach tién do thuc hién duy tu, bao dudng, kéo dai
tudi tho trang thiét bi phuc vu giang day va nghién
cty, ciing nhu chii dong dinh hudéng dau tu phat
trién trong twong lai mot cach ti wu.

Loi edm on: Bai bdo duoc thuc hién trong khudn khd
Dy &n “Tich hgp va cdp nhdt thong tin co sé vat chat
Truong DHBK, phuc vu nhu cau quan Iy van hanh, bdo
tri, v& qui hogch phét trién”, véi nguon kinh phi tir
Truong Dai hoc Bach Khoa.
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Using BIM for Facility Management — Case
study of HCMC University of Technology

e Hoang Nam

Ho Chi Minh City University of Technology,VNU-HCM

ABSTRACT

To maintain and develop neccesary services
which support and improve the effectiveness of a
university campus is a challenge, especially in
Vietnam where facilities management (FM) are
currently done manually and inefficiently. The
application of Building Information Model (BIM)
to assist the planning and management of

university’s assets is addressed in this paper.
The concepts, key issues in deployment FM using
BIM are provided, for Di An campus of Ho Chi
Minh City University of Technology as a case
study. Recommendations for futher activities
toward a safe and efficient working environment
are also given.

Keywords: Building Information Modeling, facilities management, university campus
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