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UNG DUNG BIM VAO VIEC PO BOC KHOI LUONG:
BAI HOC KINH NGHIEM TU MOT SO NUOC TREN THE GIO1

Ddng Thi Hong Duyén'™, Nguyén Van Tam? Ngé Van Yén? Lé Thj Hoai An’

Tém tat: M6 hinh théng tin céng trinh, tén tiéng anh la Building Information Modeling, viét tat BIM, Ia mét
tién trinh tao dung va str dung mé hinh ki thuat sé giau di liéu dé cho phép cac bén lién quan hop tac thiét
ké, thi cong va van hanh céng trinh xay dung. Trong tién trinh d6, BIM tich hop céc phdn mém gitp tw déng
héa viéc tinh toén khéi luong cau kién va duoc cho la mét céng cu do bée khéi lvong céng trinh xay dung
hiéu qua. Bai bao nghién ctru viéc iing dung BIM trong do béc khéi long (BIM-based quantity take-off, viét
tét Ia QTO), tim hiéu kinh nghiém cta mét sé nuéc tién phong vé iing dung BIM vao do béc khéi luong trén
thé Qidi va trong khu virc véi mong mudn tim ra bai hoc khi ap dung tai Viét Nam.

Ttr khéa: Do béc khéi long; mé hinh théng tin cong trinh; dw toan céng trinh.
BIM-based quantity take-off, experience of foreign countries

Abstract: Building Information Modeling (BIM) is a process involving creating and using digital data-rich
model to enable stakeholders to colloboratively design, construct and operate a facility. BIM integrates a set
of software and tools where 3D models are used to manage quantity take-off automatically. Many reserach
state that BIM is being recognized as an effective tool to generate volume of construction works quickly and
accurately. This research focuses on application of BIM for quantity take-off in some BIM-leading countries
to obtain experiences in using BIM-based quantity take-off. Recommendations highligh the lessons learned
for applying BIM based quantity take-off in Vietnam.
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@ 1. Giéi thiéu

Do béc khéi lwgng cé vai trd rat quan trong va la nhu cu thiét yéu khi trién khai bat ky du an xay
dwng nao. Viéc rng dung md hinh théng tin cong trinh trong linh vwc xay dwng ndéi chung va cong tac do
béc tién lweng néi riéng ngay cang tré nén phd bién. BIM gitip ich rét I&n cho viéc tw dong hoa tinh toan
khéi lwong cAu kién, do cac phdn mém dwng mé hinh BIM hién nay d&u c6 thé tw dong héa két xuét khdi
lwong céu kién tr md hinh BIM d& dwng. Mé&t khac, khi cap nhat, thay ddi thiét ké vao mé hinh, khéi lwong
cAu kién c6 thé dwoc két xuét lai rat nhanh theo cac théng sé méi nhat clia cAu kién vi thé thoi gian can
thiét cho cong tac do béc sé& giam dang k&, qua trinh do béc khdi lweng dién ra nhanh chéng va chinh
xac hon so véi cac phwong phap “truyén théng” hién nay 1a dwa vao hd so thiét ké (ban vé 2D) dé tinh
toan [1].

Trén thé gi6i co nhiéu bai viét nghién ctvu vé BIM va ting dung BIM vao viéc do bdc khéi lwgng cong
trinh. Cac bai viét nay chi ra phwong phap (rng dung céng nghé BIM vao cdng tac do béc khéi lwong [2] cling
nhw nhirng lgi ich va rao can khi do béc khéi lwong st dung mé hinh théng tin cong trinh (BIM) [1,3,4]. Tuy
nhién, can co6 nghién ctru dé ap dung vao hoan canh cu thé cla Viét Nam.

V& tinh hinh nghién ciru trong nwéc, da cé mot sb bai viét d& cap dén nodi dung ng dung BIM vao
viéc do béc khéi lwong cong trinh xay dwng [5,6,7,8] va dé& xuét giai phap cho viéc (rng dung thanh céng

" ThS, Khoa Kinh té va Quén ly Xay dung, Truong Pai hoc Xay dung.
2KS, Khoa Kinh té va Quén ly Xay dung, Truong Pai hoc Xay dung.
* Téac gia chinh. E-mail: duyendth@nuce.edu.vn.

TAP 12501

—o1-201s AP CHI KHOA HOC CONG NGHE XAYDUNG




KET QUA NGHIEN CUU VA UNG DUNG @

BIM trong c6ng tac do bdc khéi lwong va lap duw toan phu hop véi didu kién Viet Nam [6]. Cac dé tai nay chi
ra sw can thiét cGa viéc trng dung BIM vao do béc khéi lvong [5,6,7,8], nghién ctru phwong phap (rng dung
BIM vao do béc khéi lwgng néi chung [8], lién hé véi thwe té ap dung BIM tai Viét Nam dé chi ra céc rao can
va thuan loi khi do béc khéi lwong cac cong trinh ¢é (rng dung BIM [6,7]. Tuy nhién, cac nghién clru nay méi
chi dirng lai & viéc tim hiéu kinh nghiém (rng dung BIM néi chung clia cac nuwéc trén thé gidi, chir chua tim
hiéu cu thé kinh nghiém &ng dung BIM vao viéc do béc khédi lwong & mdi nwére, vi vay cac gidi phap nghién
clru mang lai déu la cac gidi phap mang tinh vi mé [6].

Xuét phat tlr viec mudn tim hidu cac giai phap cu thé khi g&p phai nhitng bat cap trong do béc khéi
lwong va lap dw toan xay dwng cong trinh &ng dung BIM & cac nwéc trén thé gidi, dac biét la nhivng qudc
gia ap dung thanh céng BIM néi chung va BIM trong do boc khéi lwong néi riéng, bang phwong phap phan
tich va téng hop ly thuyét, phan tich va téng két kinh nghiém, phwong phap nghién ciru tai liéu, thong ké...,
bai bao “U’ng dung mé hinh théng tin cong trinh (BIM) vao viéc do béc khéi lwong: Bai hoc kinh nghiém tw
mot s6 nwéc trén thé gioi” da tdng két kinh nghiém clia cac nwéc, di sdu nghién clru ba nwéc thanh cong
nhét khi 'ng dung BIM vao do béc la My, Anh va Singapore. Két qua nghién ctru la bai hoc mang lai nhiéu
loi ich khi tng dung BIM vao do béc khéi lwgng tai Viet Nam.

@ 2. ’ng dung BIM trong viéc do béc khéi lwgng

2.1 Qud trinh hinh thanh va phat trién cda BIM

Khai niém vé& BIM d t6n tai tir thap ky 1970. Thuat ngl “mé hinh céng trinh” (d6ng nghia v&i khai niém
BIM dwoc st dung ngay nay) xuét hién lan dau vao ndm 1985. Tuy nhién, thuat ngtr “Mé hinh théng tin cong
trinh” va “Mé hinh héa théng tin cong trinh” da khong dwoc st dung phé bién cho dén 17 nam sau dé. Nam
2002 hang Autodesk phat hanh mét cudn sach véi dé twa “Building Information Modeling” va cac nha cung
cap phan mém khac ciing bat dau khang dinh sw quan tam t&i linh vc nay. Nam 2003, Jerry Laiserin (mot
chuyén gia phan tich cong nghiép nguoi M) da gitip phd bién va tiéu chudn héa thuat ngir nay nhw [a mét tén
goi chung cho “sw mé phéng k¥ thuat sé qua trinh xay dung mét cong trinh”. Trwdc d6, viéc trao dbi va kidm
tra sy twong thich ctia thong tin k§ thuat sb tirng dwoc goi dwdi nhivrng cai tén khac nhau nhw "Virtual Build-
ing" (Cong trinh do) bdi Graphisoft, “Integrated Project Models” (M6 hinh dw an tich hop) béi Bentley Sys-
tems, hay “Building Information Modeling” (M6 hinh héa thong tin cong trinh) b&i Autodesk va Vectorworks [9].

Hiép hoi Tiéu chuan quéc gia Hoa Ky vé Mé hinh théng tin cong trinh d& dinh nghta vé BIM nhw sau:
Mb hinh théng tin céng trinh (BIM) 1a mot mé ta dang k§ thuat sb clia cac dac diém vé mat vat ly va cong
nang clia mdt tién ich (cong trinh). Nhw vay BIM khong don thudn & phdn mém, ma BIM la qua trinh chira
cac mdi lién hé logic v& mé&t khong gian, kich thuéc, sb lwong, vat liéu va cac bd phan cong trinh. N6 gitp
tich hop théng tin vat ly v& cac bd phan céng trinh véi cac théng tin khac (vat liéu, tién do thi cong...) nham
tdi wu hda thiét k&, thi cong, quan Iy van hanh va bao tri cong trinh. BIM ciing khoéng bé hep theo cach hiéu
don thuan Ia chi nhdm tao ra ban phdi canh ba chiéu ctia céng trinh sau khi thiét ké xong va phuc vu cho giai
doan thiét k& ma BIM con 1a ngudn Ilwu trir va cung cap thong tin dé 1am co sé virng chac cho viéc ra quyét
dinh trong subt vong ddi cla cong trinh xay dwng d9, tir giai doan thiét ké, thi cong dén quan ly van hanh do
kha nang két hop théng tin cac bd phan cong trinh véi cac théng tin vé dinh mae, don gia, tién dé thi cong,
chi phi van hanh bao tri [8]. Diéu tién bod vwot bac ciia BIM so véi cac cong nghé cii |a thay vi st dung cac
thiét ké 2D, BIM s dung cong nghé 3D (chiéu dai, réng, cao), 4D (3 kich thwéc va yéu té thoi gian), 5D (3
kich thwdrc, thoi gian va chi phi)... gilp cho viéc thye hién va quan ly dy an dwoc thuan lgi hon.

Trén thé gi¢i da 'ng dung BIM & nhiéu nhiém vu khac nhau trong nganh xay dwng nhuw thiét ké& (3D),
do boc tién lwong, 1ap ké hoach va quan ly tién do (4D), 1ap dw toan va quan ly chi phi (5D). O Viét Nam,
thuat ng BIM khong con xa la véi nhiéu ngwdi, BIM da nhan dwoc sw quan tam tir Chinh pha, gi¢i hoc thuat
va cac cong ty tham gia vao nganh céng nghiép xay dung dé thic ddy BIM tirng budc dwoc (ng dung trong
cac budc thiét ké & nhirng cong trinh cé yéu té ky thuat phirc tap. Tuy nhién, (ng dung BIM & cac nhiém
vu khac & Viét Nam van con han ché.

2.2 Ung dung BIM vao do béc khéi lwrong
Hién nay viéc rng dung BIM vao do béc khédi lwong vé co ban duoc thue hién theo ba budc sau [8]:

Buéc 1: Xay dwng mé hinh 3D trong phdn mém Autodesk Revit tir cac ban vé 2D. D& mé hinh 3D cé
thé tw dong trich xuét két qua do bdc khéi lwgng, viéc xay dwng mé hinh 3D can phai tuan theo cac nguyén
tac co ban nhw vé viéc dinh danh céu kién, mic dd chi tiét...;
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Bwdc 2: Tuy chinh trong phdn mém Autodesk Revit dé dwa ra cac ddu muc coéng viéc, tén cong tac
lién quan phu hop véi Tiéu chuén quy dinh;

Budc 3: Xuat di liéu tr mé hinh 3D Revit sang phan mém Microsoft Excel nher Revit API. T& bang
khéi lwgng c6 dwoc, ngudi dung c6 thé sir dung dé& xac dinh thei gian, tai nguyén cho tirng ciu kién don &
mot cach nhanh chéng, tir d6 lam can civ dé Ién tién d6 thi cong, dw tru kinh phi...

T4t ca cac phan mém dwoc st dung trong BIM déu cé kha nang cung cép kich thwdc cac vat thé,
dién tich va thé tich, khéi lwong vat liéu. Tuy nhién, cac phan mém nay van cé mét sé han ché khi két hop
véi phdn mém duw toan dé 1ap cac chi phi lién quan dén cong trinh, trong nhiéu trwéng hop nhirng kich thuéc
vat thé xuét ra tir BIM chwa dap (rng dwoc mirc dd chi tiét ma phan mém dy toan can dé ap don gia cho mot
cong viéc cu thé. Hién nay dé& khac phuc cac han ché nay thi cac ky sw dinh gia can tham gia vao qua trinh
thiét k&, hop tac, trao ddi thong tin can thiét va lién tuc voi kién tric sw dé& xay dwng mé hinh BIM dat dwoc
muc dich xac dinh dw toan phu hop véi tirng giai doan cla dy an [5].

@ 3. Kinh nghiém mét s6 nwéc (rng dung BIM trong viéc do béc khéi lwong

BIM la mét cong nghé cé tiém ndng cach mang hoéa qua trinh thiét ké va xay dwng dw an, 1a cong cu
d& cai thién ndng suét va tiét kiem chi phi & tat ca cac giai doan trong toan bd vong ddi dw an. Do nhivng loi
ich ma BIM mang lai, BIM da dwoc (ng dung rong rai & nhiéu qudc gia trén thé gigi. Trong d6 My va Anh
dwoc xem la hai quéc gia di dau trong viéc (rng dung BIM trong nganh céng nghiép xay dwng. Trong khu
vire Dong Nam A, Singapore 1a qubc gia dau tién ma Chinh pha quy dinh tng dung BIM trong céc dy an
(v&i cac didu kién quy dinh cu thé) dé tang n&ng suét nganh xay dung. Trong pham vi bai bao, nhém tac gia
sé tap trung tim hidu cac bai hoc kinh nghiém rng dung BIM trong do béc khéi lwong tr ba quéc gia trén
va mot sé qudc gia khac dé& gop phan dwa ra nhirng chi dan cho viéc ap dung BIM trong do béc khéi lwong
phu hop véi diéu kién Viét Nam.

3.1 Kinh nghiém Hoa Ky

T& n&m 2003, Chinh phi Hoa Ky da xay dwng chwong trinh quéc gia 3D-4D-BIM. Chwong trinh nay
da thiét 1ap chinh sach bat budc ap dung BIM cho tAt c& cac dy an xay dwng cdng trinh cdng cong. Chinh
phd My tich cwe hop tac véi cac nha cung cap BIM, cac co quan lién bang, hiép héi chuyén nghiép, cac td
chtrc va céc vién nghién clru dé phat trién cong ddng cac nha lanh dao BIM [10].

Nam 2008, My thanh lap Hoi ddng dw an BIM nham thic day sw phat trién BIM theo tirng nganh, tirng
bang va trén c& nuéc, ddng thdi cong bd tiéu chudn quédc gia vé BIM. Trong ndm 2010, Wisconsin tré thanh
tiéu bang dau tién ctia Hoa Ky yéu cau tat ca cac dw an cong cdng véi ngan sach tir 5 triéu do la tré [én va
tAt ca cac cong trinh xay dwng mai co ngan sach tlr 2,5 triéu d6 la tré 1én st dung BIM [10].

Dén nay, tai My 72% céac cong ty xay dung dang st dung cong nghé BIM vao thuc hién cac du an [10],
c6 thé néi cling véi sy phat trién ctia khoa hoc k§ thuat cong nghé, nganh céng nghiép xay dung My da thay
ddi theo huwéng Mé hinh théng tin cong trinh va &ng dung mé hinh théng tin cdng trinh trong céng tac do béc
khéi lwgng. Giai thich cho viéc BIM chwa dwoc phd cap tai My 1a van dé thdi gian can thiét d& dao tao nhan
vién, chi phi nang cap phan mém, phan ctng, nhitng thay dbi trong quy tinh l1am viéc, pham vi hop déng khi
ap dung BIM va cac van dé phap ly khac.

Tai My, trong hgp ddng xay dwng (rng dung BIM cac bén phai thdng nhat mic do chi tiét (Level
of Development-LOD) dwa vao mé hinh [11]. LOD trong BIM gitup cac don vi lién quan trong nganh céng
nghiép xay dwng xac dinh ré mirc do tao [ap mo hinh théng tin cdng trinh & cac giai doan khac nhau trong
qua trinh thiét ké va xay dwng. LOD clia mét phan t& mé hinh dwoc xép hang theo thang do ctia LOD 100
dén LOD 500. Hinh 1 m6 t& méi lién hé gitra tiéu chudn mé hinh héa (BIM modeling standard) va do béc
khéi lwong nhirng cong tac chi yéu (QTO major construction materials) thong qua LOD. Theo d6, 5 mirc do
LOD twong &ng véi cac giai doan nhuw sau:

LOD 100 (Thiét ké& y twéng): Déi twong moé hinh dwoc thé hién bén trong mé hinh nhw mét biéu
twong hodc mé hinh khéi don gidn nhwng chwa dap rng dwoc mirc dd LOD 200. Cac déi twong LOD100
khéng phai la cac doi twong hinh hoc. Vi du nhw la cac théng tin dwgc dinh kém vao mét doi twong mo hinh
ho&c biéu twong thé hién sw tn tai clia cAu kién nhwng khong thé hién cu thé hinh dang, kich thwéc, hodc
chinh xac vi tri.

LOD 200 (Thiét ké co s&): Déi twong moé hinh dwoc thé hién bén trong mé hinh dwdi dang
hé théng, dbi twong hodc td hop don gian, gan dung vé khdi lwong, kich thwéc, hinh dang, vi tri va
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huwéng. Khdng co cac thong tin phi hinh hoc dwoc

. LOD100 LOD200 LOD400 LOD500
dinh kém trong déi twong mo hinh. Tai mirc do X « Remicon by i
LOD nay cac ddi twong co hinh dang co ban. e, e =
Chung cé thé dwoc nhan dién nhw cac ciu kién ' o i o i
duwoc thd hién, c6 thé 1a thé tich hodc khéng gian e —— e -

chiém chd.

LOD 300 (Thiét ké chi tiét): i twong mé hinh
duoc thé hién bén trong mé hinh la cac hé théng, déi
twong hodc t6 hop chinh xac vé khdi lwong, kich
thwée, hinh dang, vi tri va hwéng.

LOD 400 (Tai lieu thwc hién): Béi twong
LOD 400 dwgc md hinh véi cac chi tiét day da va
chinh xac phuc vu ché tao sén cla déi twong dwoc thé hién. Khéi lwong, kich thuéce, hinh dang, vi tri va
hwéng ctia dbi tweng nhw chi dinh thiét ké c6 thé do dac truc tiép tir mo hinh va khéng phai lién hé dén cac
thong tin phi hinh hoc nhw cac ghi chu hoac kich thwéc.

BulPPON WIg
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Hinh 1. Cac mde dé LOD trong BIM [12]

LOD 500 (Thi cdng): Déi tweng mé hinh dat mérc dd st dung ngoai cong trudng thé hién dung kich
thwée, hinh dang, vi tri, khdi lwgng va huwéng.

Céac md hinh LOD 500 dwoc str dung dé lap dw toan chi tiét cong trinh trong khi LOD 100 dwoc st
dung dé wéc tinh so bd. Woc tinh so bd dwoc thuwe hién trong giai doan dau clia mot dw an va cd dd chinh
xac 10-15%. Dw toan chi phi & md hinh LOD 500 la toan b chi phi can thiét thwe hién dw an dwoc xac dinh
& giai doan két thuc thiét ké va cé mrc do chinh xac dén 3% [11].

Theo mét cudc khdo sat vé trng dung BIM trong do béc khéi lweng tai My nam 2017, 100% ngudi
dwoc hoi da st dung BIM dé Iay khéi lwgng [11]. Phan mém dwoc st dung phd bién nhét dé tinh toan khéi
lweng cong trinh 14 Assemble, tiép dén 1a Autodesk Revit, Vico va Navisworks. Két qua clia cudc diéu tra
cling da chi ra nhitng thuan lgi va khé khan khi ting dung QTO. Khéi lwgng tinh toan cho hé théng co dién
dwoc danh gia cho két qua khéng thuc sw chinh xac va chi dap ing 50% khéi lwong can thiét can cung cap
cho hé théng. Cac di liéu thwerng khong cé trong md hinh bao gdm: may méc thiét bi an toan trén cong
trwong, cac két cAu tam thoi, phao, xa gd, van khuén, hang rao cong trudng... Tuy nhién thdi gian can thiét
cho c6ng tac do béc khdi lwong gidm mét cach dang ké, nhiéu nhan dinh cho ring thoi gian do béc trng dung
BIM gidm mot nira so vé&i viéc do boc khdi lwgng bang phwong phap truyén théng. Thém vao dé, khi cé mot
su thay déi v& mot cAu kién nao d6 trong bat ky ban vé nao thi cac ban vé con lai sé ty déng cap nhat cac
thédng s6 mdi nhéat ctia cAu kién d6 vi vay sai sét trong qua trinh xac dinh, tinh toan khéi lwong cAu kién sé
dwoc giam thidu dén mirc thap nhat. Mét I&i khuyén ma cac chuyén gia vé BIM & My dwa ra |a: D& nang cao
hiéu qua &ng dung BIM can dwa BIM vao thwc hién dw an cang sém cang tét [11].

3.2 Kinh nghiém Vwong quéc Anh

Theo bao cao quéc gia lan thtr 6 nam 2016 cla Cuc tiéu chuin quéc gia (National Bureau of Stan-
dards-NBS), tai Anh BIM da duoc ap dung tai 54% dw an, tdng 6% so vé&i ndm 2015. Dén nay trén 80% s
nguwoi duwoc khdo sat béi NBS st dung BIM trong quan ly dw éan. Bao céo ciing ghi nhan trong nam 2014-
2015, Chinh pht Vwong qudc Anh da tiét kiém dwoc 855 triéu bang véi cac dw an (rng dung BIM, tao diéu
kién cho dau tw vao cac dw an mai [10].

Tuy nhién, nhi*ng n&m 2008, 2009 nhiéu nha nghién ctru BIM chi ra rang, cac mé hinh BIM chwa
phl hop véi phwong phap do tinh tiéu chudn & Anh va thiéu nhiéu théng tin dé s dung do béc khéi lwong
céng trinh. Tinh chinh xac va chat lwong cla cac con sé thu thap tlr BIM phu thudc rat I&n vao mic do
chi tiét ctia md hinh. Cac thong tin nay khoéng phu hop véi phwong phép va tiéu chudn dé xay dwng duw
toan cong trinh. Mot sé d& xuat mang ndi dung “cac phwong phap va tiéu chudn dé hé tro marc d6 chi tiét
thiét k& can thiét cho viéc xac dinh dw toan coéng trinh” ra d&i nham duy tri sw nhat quéan vé théng tin cac
thanh phan BIM trong suét giai doan dw an [13]. 'ng dung BIM vao do béc khéi lwgng & Anh van dang &
giai doan dau. Cac k¥ sw dinh gia van ludn tim kiém phwong &n van dung tét nhat thong tin thu duogc tir
BIM trong diéu kién cac tiéu chuan thiét ké va do lwdng ctia Anh hoan toan déc lap véi tiéu chuan duoc
xay dwng trong BIM.

BIM la mét trong nhirng ngudn lwc quan trong can thiét cho cac ky sw dinh gia wéc tinh chi phi. Cé
rat nhidu cong cu wéc lwong chi phi dwa trén BIM sén ¢é trén thi trwdng va viéc cla cac cong ty tw van dinh
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gia hay cac ky sw dinh gia la lwa chon cdng cu pht hop nhéat véi tirng du an cu thé vi cac cong cu khac nhau
duwoc thiét k& béi cac nha phat trién phan mém khac nhau sé chi thuc hién tbt nhat trong cac mai trudng
hoac kich ban nhét dinh.

Céc nha nghién ciru v& QTO da xem xét bén cong cu ndi tiéng nhét tai thj trwérng Anh, cu thé 1a phan
mém Solibri, Autodesk QTO, CostX va Causeway BIMmeasure nhdm cung cip mét birc tranh toan canh
vé thuc t& (ng dung BIM dwa trén mét bo cac tiéu chi phi hop nhat véi tinh hinh thue t&. Két qua cho thay
ngoai trlr BIM measure, phan Ién cac céng cu déu khéng hé tro cho viéc 1ap chi phi thwc hién dw an tai
Vwong quéc Anh mot cach ty dong. TAt nhién, mdi codng cu déu cé kha nang nhét dinh dé hé tro k§ sw dinh
gia tan dung céng nghé BIM, chdng han nhw kiém tra mé hinh trong Solibri, mé hinh héa trong CostX [13].

Nhw vay van @& I&n nhat khi 'ng dung BIM vao do béc khdi lwgng & Anh 1a sw khdng twong thich
gitra tiéu chuan dwoc xay dwng trong BIM véi tiéu chudn do lwéng va xac dinh chi phi ctia Anh. Khi lap dw
toan chi phi xay dung céng trinh, cac kj sw dinh gia khong tan dung dwoc hét cac loi thé ma BIM mang lai.
Thuc t&, Chinh pha Anh ciing da cap nhat va cé sy thay ddi cac tiéu chuédn cho cong trinh xay dwng néi
riéng phu hop hon véi thong 1é qudc té. Cu thé t» nam 1922 dén nam 1998 phwong phép tiéu chuén do
lweng duwoc dung phd bién trong nganh 1a tiéu chudn SMM (Standard Method of Measurement), vé&i phién
ban mé&i nhat 1a SMM7 ra d&i nam 1998, dinh dang trong SMM7 rét phii hop véi viéc 1ap du toan xay dwng
cbng trinh tuy nhién lai khdng thé hé tro trong viéc dw tru va lap ké hoach chi phi trong giai doan dau khi thue
hién dw an, vi vay dén nam 2011 hé thdng tiéu chuén do lwdng va xac dinh chi phi méi NRM (New Rules of
Measurement) ra doi. NRM dwa ra hé théng cac quy tac do lwdng moi nh&m muc dich do dac, lap dw toan
xay dwng cong trinh. NRM dworc chia thanh 3 phan dwoc &p dung & céc giai doan khac nhau ctia qué trinh
xay dung c6ng trinh tir khi hinh thanh y twédng cho dén khi dw an dwgc hoan thanh, nghiém thu ban giao
dwa vao s dung. O giai doan nao ctia dw an, k§ sw dinh gia cling c6 thé ap dung cac tiéu chuan ctia NRM
dé& wéc tinh, 1ap ké hoach va quan ly chi phi thuc hién dw an. Bénh canh d6, & Anh da xuét hién phan mém
dy toan - Causeway BIMmeasure tich hop cdng nghé BIM véi cac quy dinh hién hanh vé do lwvdng va uwéc
tinh chi phi tao diéu kién thuc day viéc ng dung BIM trong do béc khéi lwong va lap dw toan, méc du van
con mot sé mét han ché nhét dinh [13].

3.3 Kinh nghiém Singapore

Singapore |a qudc gia thanh céng nhat trong viéc rng dung BIM khi c6 tiéu chuan québc gia va 16 trinh
&ng dung BIM r rang [14]. Singapore phat trién mé hinh dwa trén 3D cho cac cong ty xay dwng Ién bt dau
dwoc st dung vao dau nhitng nam 1990, co thé dwoc tinh toan khdi lwgng chinh xac tir mé hinh 3D dé tang
hiéu qua va dap (ng dwoc tinh hinh khi BIM phat trién. Bdng thoi ¢é nhivng chinh sach hd tror va khuyén
khich cac cong ty dau tw nghién ctu (ng dung cac phdn mém dé viéc do bdc khdi lwong cong trinh dwoc
tré nén dé dang va hiéu qua hon.

Dw toan dwa trén BIM doi héi mdt mo hinh BIM va co sé& div liéu dé biét chi phi don gia. Cac uéc
tinh dang tin cay ddi héi tinh chinh xac cao va mé hinh BIM chét lwong cao cé anh hudng quyét dinh dén
tinh chinh xac khi tinh toan khéi lwgng cong trinh [15]. Viéc mé ta chi tiét cac cdng viéc xay dwng kién tric,
k¥ thuat, thiét bi, dién, canh quan va néi that,.. dwoc quan Iy va van hanh trong mét hé théng tich hop nhiéu
phan mém. Dua trén co s& di liéu da dwoc tich hop, khdi lwong cac cong tac sé dwoc tinh toan rat dé dang
va cho dd chinh xac cao. Thoi gian tinh toan khéi lwong va chi phi xay dung dwoc tdi wu hda va wéc tinh
gidm dwoc khodng 40% chi phi so v&i thong thwdng [9]. BIM tich hop don gid xay dwng twong (rng v&i cac
dac didm cu thé va chi tiét cla cAu kién, khéi lwong wéc tinh trén co sé thiét ké chi tiét va chi phi vat liéu,
chi phi nhan céng va may thi cong sé xac dinh dwgc gia thanh cda cong trinh.

Ngoai ra, cac phan mém du toan duwoc tich hop trong BIM sé gilp cho viéc tinh toan chi phi don
gian hon rat nhiéu [14,15]. Chinh pht Singapore rat quan tam dén viéc dao tao BIM néi chung va dao tao
kién thire BIM cho sinh vién néi riéng, tb chirc cac khéa hoc vé BIM trong chwong trinh gidng day dai hoc
va cac khéa ngén han da thuc day viéc stv dung BIM trong cong ddng ki sw va nha quan ly sau khi ho ra
trwong [16,17]. Didu nay gilp dadm bao sy phat trién bén virng cho cong nghé BIM véi ngudn nhan lwc co
chét lwong va ludn sén sang cung cép cho thj trudng trong nwéc va quéce té.

@ 4. Téng hop kinh nghiém
- V& chinh sach va tiéu chuan

Sw phat trién ctia BIM trong cong tac do béc tién lwong va 1ap dy todn ndm trong sw phat trién chung
clia viéc rng dung BIM trong nganh xay dwng. Qua kinh nghiém cla cac nwéc da (rng dung thanh cong
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BIM, thi chinh ph ludn déng vai trd dan dét khi xac dinh BIM 14 chién lwoc dé ting ndng suét thiét ké va
xay lap, giam chi phi trong thi cdng va van hanh cong trinh ddng thdi dwa ra 16 trinh, muc tiéu cu thé cho
viéc (rng dung BIM trong nganh xay dwng. Biéu chinh cac chinh sach quan ly dau tw cong dé tao thuan loi
cho viéc ap dung BIM va str dung cac du an cong lam don bay dé day nhanh viéc ap dung BIM. Song song
v&i viéc day manh ap dung BIM vao cac dy an, can lién tuc trién khai nghién clru, dao tao va xuc tién cac
hoat ddng nang cao nhan thirc. Lién két véi cac tb chive ¢d ndng lwc dé xay dwng va cung cap cac chwong
trinh dao tao nhan lwc. Viéc ndy cé y nghia déc biét quan trong dé& ludn bét kip nhirng tién bd méi nhat trén
thé gioi [5]. Dé viéc (rng dung BIM trong do boc khéi lwgng thanh cong, cac nwéc déu phai diéu chinh lai hé
thdng tiéu chuan quéc gia phu hop véi cac tiéu chuan dinh san trong BIM nhw Vwong qudc Anh, Han Quéc.
Tai Viét Nam, Chinh pht da thanh lap Ban chi dao BIM Quéc gia tric thudc Bé Xay dwng dé thuc day va
dinh hwéng viéc (rng dung BIM trong nganh xay dwng. Ban chi dao BIM da cong bd 18 trinh (rng dung BIM
va huéng dan tam thdi ng dung BIM trong giai doan thi diém. Tuy nhién, can phai sém cé dinh huéng dé
ra soat, stra ddi cac tiéu chuan lién quan dén do béc khéi lwong dé tao thuan loi cho viéc (rng dung BIM
trong do béc khéi lwong.

- Vé sy hop tac gitra cac bén hiru quan trong dy an: BIM khéng phai & chia khéa van nang cé
thé giai quyét moi van dé trong dy an, thach thirc dwoc cho la lién quan dén quy trinh phdi hop cla cac
cht thé trong dw an. Déi véi cong tac do béc khéi lvgng, nhdm tan dung triét dé nhirng thong tin ma BIM
mang lai, k§ sw dinh gia va kién triic sw phai cé sw hop tac va trao dbi théng tin ngay tir khi hinh thanh y
twdng va bét tay vao thiét k& cong trinh xay dwng (kinh nghiém ctia My). Thuc t&, trong qua trinh thiét ké
mo hinh, ngudi kién tric sw khong ndm hét duwoc nhivng théng tin nao thwc sy can thiét cho céng tac do
béc tién lwong va lap dw toan, vi khdng thé dwa tat ca cac thong tin lién quan dén déi twong vao mé hinh
dé tranh sy cdng kénh vé mat thong tin va gia tang thoi gian thiét k&. Mirc d6 chi tiét ctia mé hinh ciing
can ghi rd trong hop ddng, tuy tirng giai doan ctia dw an ma méd hinh cé méc do chi tiét khac nhau twong
&ng v&i phwong phap wéc tinh chi phi khac nhau dwa trén khéi lwong thu dwoc tir mé hinh. Tai Viét Nam,
hinh thirc d4u thau Thiét k& - Thi cédng chwa phé bién do d6 han ché viéc phdi hop gitra cac bén trong
giai doan dau cda dw an.

- V& sy chuén bi ngudn luc va ky thuat: Tai Viét Nam, viéc &ng dwng BIM trong quy trinh san xuét
clia cac don vi tw van con gdp nhiéu kho khan do chi phi dau tw dang ké trong khi chwa ¢ nhidu cha dau tw
yéu ciu BIM dwoc (ng dung trong dw an. Ban chi dao BIM Viét Nam da céng bé khung dao tao, bdi dwéng
ap dung BIM trong giai doan thi diém va moét sé don vi da cung cap cac khéa dao tao BIM gép phan nang
cao nhan thirc va ndng lwc cla cac co quan quan ly, cht diu tw, cong ty thi cong va tw van. Tuy nhién, can
s&m cb cac khéa dao tao va chuong trinh danh gia lién quan dén ky sw dinh gia véi cac ki ndng tng dung
BIM trong do béc khdi lwgng. Thém vao dé, kj sw dinh gia can thworng xuyén cap nhat (ng dung cac phan
mém du todn c6 thé tich hop BIM dé két xuét ra bang khéi lvgng du toan phi hgp nhét. Viéc thiét 1ap riéng
phan mém du toan tich hop BIM theo hé théng tiéu chudn quéc gia cé y nghia rat I&n trong viéc hoan thién
&ng dung BIM trong do béc khéi lwgng (kinh nghiém ctia Vwong quéc Anh)

@ 5. Két luan

BIM la céng cu dac lwc cho nhiém vu boc tach khéi lwong moét cach nhanh chéng va chinh xac khi
loai bd dwoc nhitng sai sét do chli quan ctia nguoi do boc. BIM con hé tro cho viéc kiém soat chi phi trong
subt thoi gian thi cong. Nhivng déi twong, cAu kién, khu virc ndo da thi cong xong sé dwoc thé hién trén mo
hinh, ddng thei dong tién clia dw &n cling dwoc cap nhat theo tién dd cia dw an, gidp chd dau tw kiém soat
dwoc chi phi thwe hién dy an [7]. BIM 14 giai phap quan trong dé tiép can cudc Cach mang coéng nghiép 4.0
clia nganh Xay dung nén viéc bd 1& co hoi ddy manh trién khai ap dung BIM trong nganh Xay dwng Viét
Nam néi chung va (rng dung BIM trong do béc khéi lwong va lap duw toan néi riéng sé dan dén nguy co vé
tut hau, méat kha nang canh tranh va Viét Nam ciing khéng ndm ngoai trong s6 dé.

T kinh nghiém cac nwéc da nghién ciru & trén, vé chién lugc dai han, Chinh phi can xay dung 16
trinh thich hop vé&i diéu kién va nguén Iwc Viét Nam; hoan thién van ban quy pham phap luat co lién quan;
hé tro' cac doanh nghiép trong viéc (rng dung BIM ca v& tai chinh va dao tao nhan lyc. Dac bigt dé tng dung
BIM trong do béc khéi lwgng cong trinh st dung vén Nha nwéc, co quan quan ly nha nuéc can nhanh chéng
dwa ra cac hwdng dan vé lap va quan ly chi phi cdng trinh ng dung BIM ma bt ddu Ia hé thdng dinh mic
dw toan. Co quan quan ly nha nwéc, doanh nghiép, co s& dao tao cling nhau xem xét hop tac dé dwa ra
nhirng gidi phap téi wu d& ng dung mé hinh théng tin cdng trinh BIM la cdng cu quan ly va kiém soat khéi
lwong, chi phi va ngudn lwc cho dy an mét cach hiéu qué nhat. Trong moét dw an tng dung BIM, cac bén
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lién quan (cht d4u tw, nha thau thi cong, tw van thiét ké, tw van du toan...) can co su trao ddi va hop tac
thwong xuyén, cang sém cang tét.

Tuy nhién, nhiém vy dat ra trwéc mat dbi véi cac ki sw, kién trac sw, ki sw dinh gia, cac nha nghién
clru... ¢6 su hiéu biét nhat dinh vé BIM va QTO Ia lan truyén nhiing gia tri ma BIM va QTO mang lai cho
cong ddng xay dwng. Cac k¥ sw dinh gia can chl dong cap nhat nang cao nang lwc ban than va ap dung cac
phan mém du toan tich hop BIM phi hop nhét véi cac didu kién hién cé & Viét Nam.

L&i cam on: Nghién ctvu nay dwoc tai tro béi Vién Quan ly Dau tw va Xay dwng; tén dy an: thic day viéc
trng dung BIM tai Viét Nam; ma sb IICMDA17108.

Tai liéu tham khao
1. Muhammad M.R.R. (2015), “The significance of Building Information Modelling to the Quantity Surveying

practices in the UAE Construction Industry”, 6" International Conference on Structural Engineering and
Construction Management, 22-32.

2. Ismail N.A.A., Robin D., Scott B., Robert O. (2016), “A Review of BIM Capabilities for Quantity Surveying
Practice”, Matec Web of Conferences, IBCC 2016, 1-4 .

3. Curtis H., Derek T. (2015), “Bim Implementation in a New Zealand Consulting Quantity Surveying Prac-
tice”, International Journal of Construction Supply Chain Management, 5(1):1-15.

4. Jungsik C., Hansaem K., Inhan K. (2015), “Open BIM-based quantity take-off system for schematic esti-
mation of building frame in early design stage”, Journal of Computational Design and Engineering, 16-25.
5. Tran Hbng Mai, Nguyén Viét Hung, Ta Ngoc Binh, Lé Thi Hoai An (2014), “Téng hop kinh nghiém &ap
dung BIM trén thé gigi va tdng quat dwoc thwc trang ap dung BIM tai Viét Nam thdi diém ndm 20147, Tap
chi Kinh té xay dung, 2.

6. Lé Thi Hoai An (2014), Nghién ctru tng dung mé hinh théng tin céng trinh (Building Information Model-
ing-BIM) trong c6ng tac do boc khoi lwong va 1ap dw toan phu hop diéu kién Viét Nam, Luan van thac sy,
Trwdng Dai hoc Xay dwng, Ha Noi.

7. Lé Thi Hoai An, Nguyén Lién Hwong (2016), “U'ng dung mé hinh théng tin cong trinh trong céng tac do
béc tién lweng va 1ap dy toan trong xay dwng: Thuédn lgi va rao can”, Tap chi Khoa hoc céng nghé, 27:98-
103, Trwong Pai hoc Xay dwng.

8. H6 Van V& ST, Hoang Nhat Birc, Vi Duy Thang, Nguyén Thi Bich Thay (2016), “Ung dung mé hinh théng
tin xay dwng (BIM) vao viéc do boc khéi lwgng cong trinh xay dung”, Tap chi Khoa hoc & Céng nghé Trurong
Dai hoc Duy Tén, (17):68-74.

9. Bach khoa toan thw mé& Wikipedia (2017), https://vi.wikipedia.org/wiki/M%C3%B4_h%C3%ACnh_
th%C3%B4ng_tin_x%C3%A2y_d%E1%BB%B1ng_(BIM), truy cap 12/12/2017.

10. Geospatial World (2017), https://www.geospatialworld.net/blogs/bim-adoption-around-the-world/, truy
cap 12/12/2017.

11. Darren O., Mark T. (2017), “Quantity Take-Off Using Building Information Modeling (BIM), and Its Limiting
Factors”, Creative Construction Conference 2017, Procedia Engineering, (196):1098-1105.

12. Céng nghé BIM trong xay dwng (2017), http://congnghebim.vn/lod-trong-bim/, truy cap 12/12/2017.

13. Song W., Gerard W., Kanchana G., Siaw W.J. (2014), “A Technical review of Bim based Cost Estimating
in UK Quantity Surveying Practice, Standards and Tools”, Journal of Information Technology in Construction
- ISSN 1874-4753, 534-562.

14. Trdn Héng Mai (2014), "Téng hop kinh nghiém &p dung BIM trén thé gi¢i va hién trang &p dung BIM
trong nganh xay dwng Viét Nam", Tap chi Kinh té x4y dung.

15. Ta Ngoc Binh (2017), "Giai phap thuic day ap dung BIM trong nganh Xay dwng Viét Nam", Tap chi Kinh
té xay dung.

16. Ming L.H.L., Mohamed A.H. (2016), "Ontology-based semantic approach for construction-oriented

quantity take-off from BIM models in the light-frame building industry", Advanced Engineering Informatics,
30(2):190-207.

17. Hansaem K.J.C., Inhan K. (2015), "Open BIM-based quantity take-off system for schematic estimation of
building frame in early design stage", Journal of Computational Design and Engineering, 2(1):16-25.

TAP 12501

—o1-201s AP CHI KHOA HOC CONG NGHE XAYDUNG




