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LOI CAM DOAN

T61 cam doan:

Luan van “Nghién ctru tng dung BIM 5D nang cao hi¢u qua quan ly chi phi phi ap
dung cho cong trinh dan dung va cong nghiép tai Cong ty Co phan k¥ thuat Tan Phat
Long”

1. La cong trinh nghién ctru cua ban than té1 dugc dac két tur qué trinh hoc tap, 1am viéc
va nghién ctru dudi su huéng dan cia Thay PGS.TS. Nguyén Anh Tuén va Thay TS.
Nguyén Duy Hung

2. S6 lidu va két qua trong ludn van nghién ctru 13 hoan toan trung thuc va chua dugc

cong bd trong bat ky cong trinh nao khac.

T6i cling xin cam doan rang moi sy giip do cho viéc thuc hién luan van nay da duoc

cam on va cac thong tin trich dan trong luan van da dugc chi rd nguon goc.

T61 xin chiu hoan toan trach nhiém vé nghién ctru cia minh.

Thanh phd H6 Chi Minh, thang 12 nam 2023
Hoc vién dang ky

v

Huynh Chinh Nhan
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Trude hét, em xin gii 161 cam on chéan thanh va sau sic dén Thay PGS.TS.
Nguyén Anh Tudn, nguoi truc tiép hudng dan luan van cho em. Thay di danh cho em
nhiéu thoi gian, nhiing nhan xét quy bau, chinh stra cho em nhiing chi tiét nho trong luan
van, giup luan van cua em dugc hoan thién hon vé mit ndi dung va hinh thtrc. Thﬁy
cling da luon quan tam, dong vién, nhic nhé kip thoi dé em c6 thé hoan thanh luan vin
dung tién do.

Em ciing xin gt 16 cam on dén TS. Nguyén Duy Hung, nhimg v kién dong gop
quy bau cling su quan tdm, dong vién va chi bao tan tinh cia thy vira giup em c6 duoc
su khich 1€, tin tuéng vao ban than giip em hoan chinh ludn van tdt hon.

Em ciling xin gui 101 cam on Ban giam hiéu, Vién dao tao Sau dai hoc Pai hoc da
tao diéu kién cho chung em duoc hoc tap, hoan thanh khoa ludn mot cach thuan loi. Xin
cam on quy thay co gido da day dd, truyén dat kién thirc cho chung em trong sudt thoi
gian qua.

Em ciing xin giri 161 cdm on chén thanh dén gia dinh, ban be, cac anh/chj cung
16p cao hoc QX2101 vi da luén dong vién, quan tam giup dé em trong qua trinh hoc tap
va thuc hién luan van.

Em ciing xin giri 101 cdm on chén thanh dén Ban lanh dao va cac dong nghiép
Cong ty c6 phan k¥ thuat Tan Phat Long di tao diéu kién va gitp d& em trong cong viéc
cling nhu hoc tap. D3 gitp em co thé theo hoc va hoan thanh khoa ludn tot nhat.

Em d4 ¢ géng hét sirc dé hoan thanh bai luan vian nay, nhung vdi kién thirc ¢6
han nén khéng tranh khoi nhing thiéu sot. Kinh mong Quy thay cd, cac chuyén gia va
nhimg ngudi quan tim dén dé tai dwa ra nhing ¥ kién déng gop, giup d& dé dé tai duoc

hoan thién hon.

Thanh phd H6 Chi Minh, thang 12 nim 2023
Hoc vién thuc hién

S

Huynh Chinh Nhin
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MO DAU
1. Ly do chon deé tai

Trong linh vyc xay dung, mdi du 4n xay dung thudng bao gdbm nhiéu hang muc, mdi
hang muc gdm nhiéu céng tac khac nhau, tng v6i mdi cong tac s& co khdi luong twong
mg dé hoan thanh viéc thi cong. Vi thé viéc boc tach, thong ké, quan 1y khdi lugng s&
rat kho tranh khoi bi nham 1an, chdng chéo hodc thiéu sot ngay tir giai doan thiét ké, lap
du toan, ngan sach dén giai doan thanh quyét toan hoan thanh dy an.

Chi phi x4y dung ctia mot cong trinh 14 bao gom: chi phi xay dung, chi phi lap dit,
chi phi do6 thi, chi phi vat tu, nhan cong, thiét bi va cac loai chi phi khac. Trén phuong
dién cua cha dau tu va nha thau thi cong, do boc, kiém soat va théng ké khéi luong mot
cach cu thé, chinh x4c va khoa hoc s& mang lai nhiéu loi ich [1].Cu thé, d6i v4i chu dau
tw, khdi luong duoc tinh dung sé gitp cac cong tac ké tiép s& duogc trién khai dang nhu
du tinh dang theo chi phi dau tu cho dy an va s& duge thuc hién ding theo ké hoach va
tién d6 thi cong. Cling nhu cac hoach dinh vé ngudn vén cung tmg cho du an. Péi vai
nha thau, néu viéc do boc khdi lugng dugc thue hién chinh xac thi nha cac nha thau sé
lap duoc tién d6 du 4n mot cac cu thé, phuong an thi cong, phuong 4n mua sam, st
dung, tap két vat lidu, ké hoach kho bai cho vat liéu sat v6i thuc té. Thém vao do, day
cling 13 co s dé nha thau 1ap ho so thanh-quyét toan va hoan cong, Qua do, c6 thé thay
rang vai trd cua viée boc, tach, théng ké khdi luong chinh x4c, nhanh va khoa hoc 14 rat
quan trong trong cong tac quan ly du an xay dung [1].

Hién tai cong ty c6 phan k¥ thuat Tan Phat Long (goi tit 1a TPL) véi vai tro 1a tong
thau xay dung d4 va dang thuc hién nhiéu du an x4y dung dan dung va cong nghiép véi
quy mo6 va muc d0 phtrc tap cua du an khac nhau ngay cang tang, su canh tranh trong
thi truong xy dung ngay cang lon, vay nén can phai c6 mot giai phap dé gitp nha thau
ning cao hiéu qua quan 1y chi phi bang mét tmg dung mdi c6 mot quy trinh Gng dung
dat hiéu qua cao mang lai loi ich cho nha thau, ban tu van, thiét ké va chu dau tu du an
1a diéu can thiét va cip bach.

Vi cac Iy do do, tac gia da chon dé tai “Nghién ciru img dung BIM 5D néng cao
hi€u qua quan ly chi phi cac cong trinh xay dung dan dung va cong nghiép tai cong

ty ¢6 phan ky thuit Tan Phat Long” 1am dé tai nghién ctru cho luén van Thac si cua



minh. Theo Hoc vién, viéc nghién ctru dé tai nay la rat can thiét va mang tinh thyc tién
cao ap dung truc tiép vao du an xay dung dan dung cong nghiép tai cong ty noi riéng
dang c6 su phat trién manh va doanh nghiép ¢ cing quy mé va dinh hudng phép trién
trén thi truong nodi chung.
2. Muc tiéu nghién ciru

e Muc dich:

- Cai thién tinh trang BIM nang cao chét lugng cong tac quéan 1y chi phi cong trinh
dan dung va cong nghiép, phat trién hé thong dong bo va thay d6i phuong phap quan 1y
theo cach truyén thong tai cong ty Co phan k¥ thuat Tan Phat Long.

- Dinh huéng ap dung BIM 5D tré thanh muc tiéu chién luot phat trién cua cong ty,
gia ting nang luc, 1o thé canh tranh ctia nha thau trén thi truong.

e Muc tiéu cu thé:

- Xéc dinh 16 nhiing van dé chung tai doanh nghiép khi thuc hién cong tac quan ly
chi phi cong trinh tir giai doan thiét ké dén khi thi cong du an theo cach truyén thong.

- X4c dinh 10 tinh trang trién khai BIM hién tai & doanh nghi¢p, danh gia thyc trang
ning luc tmg dung BIM cuia phong thiét ké, phong dau thau, phong quan 1y dy an

- Pé xuét giai phap hoan thién Gmg dung BIM 5D thay thé phuong phap boc tach
khéi luong, quan 1y chi phi theo cach truyén thong gitp ting hiéu qua, tiét kiém thoi
gian va chi phi dau tu, tang lgi nhuan doanh nghiép, tang suc canh tranh thi truong.

3. P6i twong va pham vi nghiém ciru

- Béi twong nghién ctru: Pon vi quan 1y chi phi dy an, k¥ su du toan déu thau, cha
dau tu, tu van thiét ké.

- Péi tuong khao sat: cac ky su dang cong tac trong cac don vi 1a chu dau tu/Ban
quan 1y du an, tu van giam sat, tu van thiét ké, nha thau thi cong va cac s nganh c6 lién
quan.

- Khéng gian thuc hién: Cong tac quan 1y chi phi va khdi lugng céng xay dung cong

trinh xay dung dan dung va cong nghiép.



4. Phuwong phap nghién ciru

Pé thyc hién dugc muc dich va y nghia cua dé tai da duoc néu & trén, tac gid da ung
dung, tong hop nhiéu phuong phap nghién ciru co ban vao bai lam gém cac phuong
phap sau:

e Phuong phap danh gia tai lidu:

- Phuong phap tong hop tai liéu, thong tin 1y luan; Luan vin c6 sy phén tich cac tu
liéu, tai liéu ghi chép lich str hinh thanh va phat trién & thé gi6i va trong nudc, cling nhu
cac cong tac vé quan 1y chi phi cac cong trinh di dugc thyc hién trong nhitng nim qua,
dic biét 1a ba ndm gan day dé phan tich, nghién ctru va so sanh. Lun vin cling xem xét
chu dé nghién ctru trong mot mdi twong quan logic, bién ching véi cac van dé khac lam
cho luan van co6 tinh ng dung cao hon.

e Phuong phép tong hop ciia phuéng phéap dinh tinh va dinh luong:

- Phuong phap chuyén gia: 1a phuong phap phong van va khao sat y kién chuyén
gia, cic chu thé lién quan, xac dinh thuc trang cic van dén lién quan dén dé tai nghién
ctru theo hudng Gmg dung vao thuc té, két qua nghién ctru luan vin nham tra 16i cac cau
hoi ma thuc té da dit ra.

e Phuong phap nghién ciru 1y thuyét:

- Phuong phap phan tich hé thong, phan tich tong hop; nham mo ta, phan tich danh
gia thyc trang tinh hinh trién khai quan 1y thi cong céng trinh dam bao tinh chinh xéac va
trung thuc cua cac tai li¢u da thu thip dugc va dua vao s dung.

- Phuong phép so sanh: 1a phuong phép dya trén két qua phan tich danh gia thuc
trang quan 1y thi cong cac cong trinh cua Cong ty dé dbi chiéu cac chi tiéu, phuong phap
da dugc lugng hoa dé xac dinh cac ndi dung, muc do phé bién cua cac phuong phép
quan ly tir 6 dua ra gidi phap phu hop.

Luan van dugc thyc hién trén phuong cham két hop 1y luan va thyc tién dé dua ra
nhiing két luan c6 co s¢ khoa hoc cho cac giai phap nham hoan thién nang cao hiéu qua
quan 1y chi phi cua cong trinh dan dung va cong nghi€p hién nay tai doanh nghiép.

5. Két qua du kién

Thong qua viéc nghién ciru, phan tich, kiém chtng thuc té vé tng dung mé hinh hoa
thong tin cong trinh BIM 5D trong quan 1y chi phi du 4n dan dung va cong nghiép, luén
vin da xac dinh duoc nhimg han ché khi quan 1y chi phi theo phuong phap truyén thong



s0 voi v6i tmg dung BIM 6 thoi diém hién tai tai doanh nghiép va cong tac quan 1y chi
phi theo phuong phap truyén thong da dugc néu ra dong thoi dé xuat quy trinh tmg dung
mo hinh thong tin BIM nang cao hiéu qua cong tac quan ly chi phi &p dung cho cong
trinh dan dung va cong nghiép. Tir d6 gitp nang cao chat lugng trong cong tac quan Iy
chi phi cong trinh dan dung va cong nghiép tai cong ty co phan ky thuat Tan Phat Long
néi riéng va nhimg coéng ty co6 quy mé va dinh huéng phat trién twong tu trén thi trudng
no6i chung.
6. Céu triic ludn vin

Ngoai phﬁn mé dau, két luan va kién nghi, tai liéu tham khdo, két cAu chinh ctia Luan
van dugc trinh bay trong 4 chuong:
Chuong 1: Téng quan vé BIM
Chuong 2: Phuong phap nghién ctru
Chuong 3: Phan tich két qua
Két luan va kién nghi
7. Ké hoach thuc hién

Bing 1-1: Ké hoach thuc hién ludn vin
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CHUONG 1. TONG QUAN VE BIM

1.1. TONG QUAN VE BIM PUQC AP DUNG O CAC NUOC TREN THE GIOI
1.1.1. Lich sir hinh thanh

Thuat ngir “Mb hinh théng tin cong trinh” (Building Information Modeling, viét tit
14 BIM) ngay cang pho bién. BIM dugc biét dén nhu mot qua trinh xay dung ao dwa
trén cong cu 1 cac phan mém cung voi sy tham gia cla tit ca cac bén lién quan dén du
an, tir kién trac su, k¥ su két cau, k¥ su dién nudc, nha thau, nha quan 1y du an... nham
thu hep khoang cach giita cac giai doan trong vong doi du 4n dong thoi phat hién va xtr
Iy cac su cb cta du an ngay tir giai doan thiét ké dé du an duoc ding nhing muc tiéu
dé ra. Uu diém vuot trdi nhat caa BIM 1a mé phong duoc xung dot ngay tir giai doan
thiét ké dé han ché viéc phai stra chita nhitng xung dot ngay trong giai doan thi cong,

van hanh.

BIM duoc ung dung rong rdi ¢ nhiéu qudc gia trén thé gidi, chinh phu & mot sd
qudc gia da thanh 13p nhimng t6 chirc nham thiic day viéc ung dung BIM nhu Hoi dong
BIM tai My (ndm 2008), Vwong qubc Anh (Client BIM Mobolization and Implemtation
— Hoi thuc déy va thyc hi¢n BIM, 2011), Canada (Canada BIM Council — Uy ban BIM
Canada, 2008), Han Qudc (2008), Ha Lan (2011), Singapore (2013), Hong Kéng
(2013). Tuy thudc vao muc do ap dung trong du an dau tu xdy dung va loai hinh du 4n
& cac qudc gia khac nhau, BIM c6 thé giup tiét kiém duoc 5% dén 20% tong chi phi
dau tu ban dau va c6 thé gitp tiét kiém duoc dén 30% tong chi phi van hanh bao tri
trong giai doan sir dung cong trinh ctua du an.

Bit dau tir m6 hinh BIM 3D (chiéu dai, rong, cao), BIM 4D (3 kich thudc va yéu
t6 thoi gian), BIM 5D (3 kich thudc, thoi gian va chi phi) gitp cho viée thuc hién va
quan 1y du an dugc thuan loi hon trong giai doan thiét ké va xay dung cho thay viéc
mg dung BIM 1a xu thé phat trién quan trong thiic day su phat trién cta nganh xay
dung [1], [2].

1.1.2. Qua trinh img dung BIM trong quéan ly chi phi
Hién nay, c6 rat nhiéu cach dé do boc khéi lugng cho cong trinh xdy dung [3], tuy

nhién cach thirc pho bién nhiéu nhat 13 dya vao ho so thiét ké (ban vé thiét ké co so,



thiét ké k¥ thut va ban vé thiét ké thi cong dé lam co so tinh toan, sau d6 cac k¥ su
dung cac phan mém du toan duoc 1ap trén nén ciia Microsoft Excel dé 1ap du toan. Uu
diém cta cac phuong phap nay 1a dé thuc hién. Tuy nhién, chiing c6 nhugc diém vé tinh
linh déng va khéng tu cip nhat théng tin trong qua trinh thuc hién thiét ké va giai doan
thi cong. Pic biét ddi voi nhitng du an 16m, khi thiét ké mot hang muc hay mot cong tac
nao d6 bi thay d6i, viéc cap nhat thong tin nhimg thay d6i nay khong duoc dién ra lién
tuc, didu nay khong nhiing dan t6i hao phi nhiéu thoi gian ciia nguoi 1ap du toan, do boc
khéi lwong ma con dan téi cc truong hop sai sot vé khoi luong. Do d6, mot phuong an
dé boc tach, thong ké khdi luong mot cach hién dai va co kha ning tu dong hoa cao dé
khéc phuc nhitng nhugc diém néu trén 1a can thiét [4].

Mo hinh héa thong tin cong trinh (BIM) hién dugc coi 1a phuong phap hiéu qua nhat
trén toan thé giGi trong linh vuc xay dung. V& ¢t 161, BIM cung cap mot giai phap thong
minh dai dién k¥ thuat s cua cac toa nha dé hd trg cac hoat dong da dang trong sudt
vong doi cua cac du an, mang lai mot loat cac loi ich cho cac khia canh khac nhau [5].
Trude nhimg tién bo cong nghé, gan day trong nhiéu thap ky, dic biét 1a v4i thoi diém
hién tai khi cong nghé ) phat trién manh vuot bat, ‘M6 hinh héa thong tin toa nha’
(BIM) 12 mot trong nhiing tién bo da thu hat chu y dang ké trong nganh cong nghiép
xay dung [6]. Cung véi quan diém trén M. N. Kocakaya, E. Namli, and U. Isikdag d
cho rang: “Khai niém M6 hinh quan 1y thong tin cong trinh (BIM) d4 trd thanh mot diéu
can thiét trong nganh xay dung ngay nay vé mit cung cap su tich hop gitra cac bén lién
quan cua du 4n va cung cip kha ning xir 1y va luwu trit dit lidu dy an tai mot diém chung
viéc trién khai phuong phap quan Iy mo hinh héa thong tin tda nha (BIM) 1a mot cong
viéc hodc nhiém vu bit bude trong nganh xay dung cua cac nudc phat trién.” [7]. Theo
tac gia Ahmed “Nganh xay dung 1a mot trong nhiing nganh kinh té 16n nhét thé gioi
nam 2017. Va xay dung Mo hinh hoa thong tin (BIM) 1a tap hop cong nghé manh mé
trong linh vyc thiét ké, xay dung va quan 1y nhdm phat trién nganh xay dung.” [8]. Tac
gid Ismail, N. A. A., Chiozzi, M., & Drogemuller, R cling nhén dinh: “BIM ngay cang
c¢6 nhu cau trong nganh xay dung qudc t&” [9].

Céc du an xay dyng tiéu ton mot luong tai nguyén va kinh phi dang ké. Kiém soat
chi phi 1a mot qué trinh thiét yéu dé dat duoc su thanh cong cta du an [10]. Hién nay,

trong cong tac quan 1y chi phi du 4n dang gip phai nhitng kho khan dién hinh nhu s6



luong théng k& qua 16n, phan tich dir li¢u gia, kho chia sé dir liu chi phi mét cach hi¢u
qua, v.v., su ton tai ciia cong nghé BIM dang mang lai mot cai tién k¥ thuat méi cho
linh vuc xay dung, sy ra doi ciia BIM trong quan 1y chi phi du 4n chic chan 1a xu hudng
chung [11]. Theo phuong phap truyén thong, viéc boc tach khdi luong va wdc tinh da
duoc thyc hién va phét trién vai cac ban vé 2D do kién triic su cung cap [12]. Ap dung
cong nghé BIM vao toan bo quy trinh quan 1y chi phi dy an xay dung vé1 mue do tinh
toan thong minh, tryc quan v6i nhiéu loi thé ciia BIM trong toan bd qua trinh quan 1y
chi phi du an xay dung [13]. Téac gia Lirong Liu, Shaoli Li, Cheng Li, and Jing Zhang
da nghién ctru: “Ung dung BIM nhan muc dich ning cao chét luong quan 1y chi phi
cong trinh” [14].
1.2. TONG QUAN VE BIM TAI VIET NAM
1.2.1. Thue té irng dung BIM tai Viét Nam

Tai Viét Nam, BIM di va dang dugc gidi thiéu rong rdi thong qua cac hoi thao, dé
tai nghién ctru va tir cac hoat déng ctia cac don vi tu van nude ngoai. Mic du viée ing
dung BIM chua thyc su toan dién cling nhu chua tdn dung duogc hét nhing lo1 ich ma
BIM mang lai, nhung déy ciing 14 nhimng dau hiéu tdt cho sy phat trién ciia BIM & Viét
Nam [15]. BIM tao ra mot cudc cach mang trong qua trinh thiét ké, xay dung, quan 1y
va van hanh cong trinh théng qua kha ning biéu dién hinh hoc truc quan tich hop thong
tin du an. BIM khong don thuan chi 1a cong nghé 3D. N6 1a mot méi truong ky thuat
sO gitp ting cudng su hop tac giita cac bén lién quan (Chu dau tu, don vi tu van thiét
ké, nha thau... trong sudt vong doi du an [16]. Chinh phu cing chii dau tu va cac doanh
nghi¢p dang déy manh dp dung BIM ddi véi cac du an dau tu xay dung tu thiét ké, lya
chon nha thau, thi cong xdy dung va khai thac sir dung cong trinh. Cing v&i qua trinh
d6 thi hoa, chung cu cao ting ngay cang phat trién trong cac do thi nhung viéc ap dung
BIM con han ché [17]. “Mb hinh thong tin céng trinh (Building Information Modeling,
viét tat 1a BIM) duogc xac dinh 1a 1 trong 5 xu huéng phat trién dot pha trén thé gioi.
Tai cac nudc, chinh phu déng vai trd rat quan trong trong hd trg va khuyén khich viéc
ap dung M6 hinh thong tin cong trinh trong nganh xay dung qua viéc ban hanh cac van
ban quy pham phép luat, hudng din, tiéu chuan vé BIM” [18], [19]. BIM di va dang

c¢6 nhimg budc phat trién manh mé trén thé gidi va BIM d3 chimg minh c6 thé mang



lai rat nhiéu loi ich trong nganh cong nghiép xay dung [20].
1.2.2. Co sé phap ly va 10 trinh ap dung BIM trong qua trinh quén ly chi phi tai

Viét Nam
a. Co so phap ly

Viéc g dung BIM tai Vi¢t Nam da dugc dua vao Luat Xay dung va cac van ban
duéi Luat tr nam 2014 dén nam 2021:

e Nam 2014-2015:

- Luat Xay dung sd 50/2014/QH13 duoc Qudc hoi khoa XIII thong qua ngay
18/6/2014 va c6 hiéu luc tir 01/01/2015: da dé cap dén “...quan Iy hé thong thong tin
cong trinh...” trong nguyén tic co ban trong hoat déng dau tu xay dung.

- Nghi dinh sé 32/2015/ND-CP ngay 25/3/2015 vé quan 1y chi phi dau tu xay
dung: da dé cap dén “...quan 1y hé thong thong tin cong trinh...”

e Nam 2016:

- Théng tu 06/2016/TT-BXD ngay 10/3/2016 vé hudng din xac dinh va quan Iy
chi phi dau tu xay dung: quy dinh “...thuc hién, quan 1y va ing dung hé théng thong tin
cong trinh...” 13 mot ndi dung trong chi phi quan 1y du 4n va tu van dau tu xay dung.

e Nam 2017:

- Quyét dinh 79/QD-BXD ngay 15/02/2017 cong bd dinh muc chi phi quan 1y du
an va tu van dau tu xay dung: hudng dén xéac dinh duy toan chi phi tu van trong “truong
hop ap dung mé hinh thong tin cong trinh (viét tit 1a BIM) trong qua trinh thyc hién
cong viée tu van...”

- Quyét dinh 203/QP-BXD ngay 21/3/2017 ctia Bo Xay dung v/v thanh lap Ban
Chi dao thyc hién B¢ 4n ap dung mo hinh thong tin cong trinh (BIM) trong hoat dong
xdy dung va quan 1y van hanh cong trinh (goi tat 1a Ban Chi dao BIM) do ong Ong Lé
Quang Hung, Thu trudng Bo Xay dung, lam trudng ban.

- Quyét dinh s6 1057/QD-BXD ngay 11/10/2017 v/v cong bd hudng dan tam thoi
ap dung md hinh thong tin cong trinh (BIM) trong giai doan thi diém.

e Nam 2020:

- Quyét dinh s6 1004/QD-BXD ngay 31/7/2020 Vé viéc Phé duyét “Ké hoach
Chuyén do6i s6 nganh Xay dung giai doan 2020-2025, dinh huéng 2030”
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Nim 2021
- Nghj dinh s6 10/2021/ND-CP
- Nghj dinh s 15/2021/ND-CP

b. L trinh 4p dung BIM tai Viét Nam theo Quyét dinh méi nim 2023
- Quyét dinh s6 258/QD-TTg vé Lo trinh BIM Phé duyét Lo trinh 4p dung M hinh
thong tin cong trinh (BIM) trong hoat dong xay dung

—]

1. Str dung vén dau tu cong ‘

Cong trinh cép L. cip

dat biét cua cac du

|| 2. Vén nha nuéc ngoai dau tr cong

Bit dAu thuc hién cac cong trinh

1. Giao doan 1:
Tiurnam 2023

an dau tu xay dung

chuén bi dy an

ma&i

-

3. Pu tu theo phuong thire dbi tac
cong tu

GIAI DOAN
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258/Qb-
TTg

3. Sir dung vén
khic

Chu dau tu cung cip
tép tin BIM khi thuc

Pdi v6i cac du 4n, cong
trinh xiay dung bat budc
ap dung BIM

“——»{ 3. Vén nha nuéc ngoai déu tr cong |

E

| Tép tin BIM 1a mot thanh phin trong hb so thiét ké xay dung, hd so' hoan thanh cong trinh |

1. Thdm dinh béo céo nghién ctru

kha thi Céng trinh cép 1

Tir nim 2024

Tir nim 2026

2. Thiét ké xay du-ng trién khai sau
thiét ké co s&

Cép dic biét

hién

3. Xin phép xay dung ‘

Cong trinh cap 1T

4. Nghiém thu céng trinh

[ 1. Kni thim dinh bio céo nghién ciru kha thi |

2. Thim dinh thiét ké xay dung trién khai sau

Chu dau tu hodc don vi chuan bi dau o d .
% thiet ké co s&

. tu co trach nhiém cung cap tép tin

" BIM cung voi loai hd so khac theo
quy dinh \

3. Xin chp phép xay dung |

4. Nghiém thu céng trinh

[ 1. Tham dinh bio cdo nghiém ctru kha thi |

2. Tham dinh thiét ké XD trién khai sau thiét
Co quan quan 1y nha nuéc ké coso

i o i DI a8

hé trg trong qua trinh ‘

3. Cép phép xay dung

‘ 4. Kiém tra cong tac nghiém thu

Noi dung ap dung va mire
dp chi tiét cia md hinh
BIM

—] Do chu dau tu du an quyét dinh

Hinh 1-1: L{ trinh ap dung BIM theo Quyét dinh s0 258/QP-TTg
(Nguon: Trich dan tw noi dung theo Quyét dinh so 258/0P-TTg)
1.2.3. Khai niém vé BIM
BIM: viét tit cia tir Building Information Modeling; Building Information
Management.
e Building: cong trinh

e Information: thong tin
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+ Thong tin hinh hoc: cac kich thudc dai, rdng, cao, khoang cach giira cac cau

kién cong trinh (nhu dam, cdt, san, cira, cau thang, mai..

D

REcHG- -2 -al=- |/ 0A|le-oFENE-~ Autodesk Revit 2020 - BIM-NUTRIBIZ vt - 3D View: 3D « g L2 signin S @ _ &8 X
Architecture  Structure  Steel  Systems  Insert  Annotate  Analyze  Massing & Site  Collaborate  View  Manage % Modify | Structural Columns (=3«
2 s s ovoeo oo I N — - = —
| Type Properties X
|
| A Famiy: NDK-STEEL COLUMN > Load...
Select ~ Prope
» | Type: 1350X200%8X8 ~ Duplicate.
Modify | Struct 4\ .
Project Browser | e
-0 Views (81 Type Parameters
m
& ancuny Parameter Value [~
& 1.8 Structural £
[ Section Shape Not Defined i
P [ Dimensions
4 bf 2000
4 hwl 3310
4 hw? 3340
4 t 20
[} L 2.0
F Identity Data
B 2. EL Type Image
E Keynote
£ Model
E - Manufacturer
i J\ Type Comments
o 3.Ck o URL
F ) Description
L Assembly Code
EREAT v [Eest
< Section Name Key v
& strucTl What do these properties do?
£ View
1@ — T = o =
[ERV — e T I i
Structural Plan: Level 1 e = e T, 11°F]) t I TErTs= " e o help Apph
: et v L BERGGREEME e R oS > ;| Propertes e Apply
Ready 0 fain Model [] Exclude Options. [ Al

Hinh 1-2: Thong tin hinh hoc trong BIM — Revit
(Nguon: Trich dan nguon tir ho so ndi bo Céng ty c6 phan ky thudt Tan Phat Long)

+ Thong tin phi hmh hoc thong tin vé déc tinh san pham, thong s6 k¥ thuat

RECCHG - oG =-0A - Autodesk Rewit 2020 - BIM-NUTRIBIZ.rvt - 3D View: 3D « 38 O signin - - - 85 X
Architecture  Structure  Steel Systems Insert  Annotate Analyze Massing &Site  Collaborate  View Manage Add-lns  Dalux  Modify | Walls -
] ~  Famiy: System Family: Basic wal v Load
select ~ Prope
Type: Trét Tudng Ngod ~ Duplcate....
Modify | Walls e
Rename...
Type Parameters
Saaluate I ilac &~ r
Coarse Scale Fill Pattern
i Coarse Scale Fill Color I RGBS 125-128-128 §
f | Materials and Finishes &
H Structural Materia
¥ | Analytical Properties 2
[ Heat Transfer Coefficient (U
¥ al Rezitance
£ Thermal mass
¥ Absorptance 0.100000
2.8 Roughness 1
£ g Identity Data. 8
3 Type Image
E Keynote $5.25
£ Model 10 mm
3.ct Manufacturer
£ Type Comments 12MM THK. CEMENT BOARD
1] URL
ER ~ Description cement board
i< > Assembly De: v
) STRUCTL go?
View
: @ view: | Foor Plan: Modfy tvi ~ oK Cancel
5 WAR e g N g~ g g g
Swuctal Prans ) evel 3 ™ 1:100 EHCPix ko IREIADS ¢ Chfwen e < > pecties help Apply
eady 0 ] [|Exclude Options 3 o S\gn

(nhu vt ligu, thiét b1 mau sic, chit 11eu gia tri san pham, thong tin nguo‘1 ban don vi
hé trg dich vu.. .)

Hinh 1-3: Thong tin phi hinh hoc trong BIM — Revit

(Nguon: Trich dan nguon tir hé so néi bg Cong ty ¢6 phan ky thudt Tan Phat Long)
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e Modeling: mé hinh; can sir dung thém cac phan mém (BIM Tools) dé tao
1ap cac mo6 hinh thong tin.
e Management: quan ly

Tir nhitng thong tin trén ta c6 thé dién giai y nghia cia BIM theo 2 cach nhu sau:

+ Céch 1: Building Information Modeling - M6 hinh Thong tin Cong trinh.

+ Céch 2: Building Information Management - Quan 1y Thong tin Cong trinh.

BIM dugc Uy ban Tiéu chuan BIM tai My (NBIMS) dinh nghia nhu sau:

"MO6 hinh thong tin cong trinh: 14 sy biéu dién bang sd cac thudc tinh vat 1y va
chirc nang ciia cong trinh, chia sé ngudn tri thirc cac thong tin ciia cong trinh, tao mot
co s& dang tin cdy cho cic quyét dinh trong sudt vong doi tir ¥ tudng ban dau cho dén
khi hoan thanh dy éan ".

Hién nay, dé (mg dung BIM trong cong tic quan 1y chi phi trong xdy dung thi

cac chuyén gia da nghién ctru dé tmg dung BIM 5D tryc tiép vao du an xay dyng ning
cao cong tac quan 1y chi phi. Tac gia Jiang Xu d3 trinh bay: “Hiéu qua san xuat cua
nganh xdy dung truyén thong twong d6i thip va lang phi tai nguyén nghiém trong, da
can tré nghiém trong sy phat trién bén viing xanh ciia nganh xay dung. Giai doan thi
cong xay dung cong trinh ting mirc 4o quan 1y chi tiét trong giai doan thi cong vi vay
giam dugc lang phi cong trinh, chat lwong cong trinh va tién do thi cong dam bao. BIM
c6 gia tri thuc tién 16n dé thuc hién su phat trién bén viing xanh ctia nganh xay dung
hién nay”[21], [22].
Sy phat trién caa BIM 5D dang dugc thiic ddy phat trién va cac cong ty quan 1y chi phi
du an hang dau dang bat dAu nhén ra nhiing loi thé canh tranh béng cach 4p dung cach
tiép can 'thoi dai moi' [23]-[25]. Theo Peter Smith.Tac gia Dr.Peter Smith d4 tim hiéu
va cho thy tAm quan trong cua viéc cac chuyén gia quan 1y chi phi du an phai tham gia
toan dién vao tat ca cac giai doan cua du 4n va nam léy cép do thr 5 trong du phat trién
ctia BIM dé tr thanh nhan vat chi chdt trong méi truong BIM — ‘BIM 5D Quén 1y chi
phi dy an’[26].
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1.2.4. Cac thuit ngir vé BIM
a. Mirc do phat trién BIM (LOD)

Cac muc d6 phat trién LOD duoc chia thanh nhiéu murc khac nhau, mdi murc s&
thé hién mirc d6 chi tiét thong tin va mirc dJ tin cdy cua cac thong tin dugc dua vao cac
thanh phﬁn md hinh. Trong mot mé hinh BIM & mdi giai doan thiét ké nhat dinh, cac
thanh phan trong mé hinh ¢6 thé c¢6 cac mic d6 phat trién khac nhau. Mot théng tin
dugc xéc dinh 13 bat budc tai mot mire do phat trién, cling co thé xuét hién tai mot mire
d6 phat trién trude do, tiy theo yéu cau cta du an.

e Mirc d9 phat trién thong tin 100 (LOD 100)

Thanh phan mé hinh véi LOD 100 c6 thé duoc thé hién bang d6 hoa trong mé
hinh nhu mot biéu twong hoic mot hinh khéi chung, dai dién, du diéu kién dap img duoc
cac yéu cau k¥ thuat chung ciia cong trinh. Céc thong tin lién quan dén giai phap xay
dung, chi phi du tinh cho cac thanh phan mé hinh chinh ciing dugc dwa vao mé hinh.

Céc thanh phan m6 hinh véi LOD 100 thudng duogc sir dung trong giai doan 1ap
¥ tuong thiét ké. M6 hinh voi LOD 100 c6 thé hd tro cho viée 1ap khai toan ude tinh chi

phi dua trén so liéu vé dién tich xay dung, s6 luong phong, s6 lugng mét vuong san....

LOD 100

Hinh 1-4: Mirc d phit trién BIM-LOD 100

(Nguén: Trich dan tir nguon mang Internet)

e Mikc d§ phit trién thong tin 200 (LOD 200)

Céc thanh phan mé hinh duoc thé hién bang d6 hoa trong mé hinh véi cac thé
hién twong d6i vé s6 luong, kich thudc, hinh dang twong d6i va vi tri gan dang. Cac
thong tin phi hinh hoc ciing c6 thé duoc dwa vao cac thanh phan mé hinh véi LOD 200.

Céc thanh phan mé hinh véi LOD 200 di dugc tinh toan va phén tich so bo

thuong dugc dugce sir dung trong giai doan thiét ké co s¢ va cac thong tin trong cac thanh
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phan mé hinh véi LOD 200 duoc xem xét 1a gan dung. M6 hinh nay c6 thé st dung
duoc dé udce tinh chi phi xay dung, thong ké, sip xép va phan loai hé thong trong céng

trinh.

LOD 200

Hinh 1-5: Mic d phdt trién BIM-LOD 200

(Nguon: Trich dan tir nguon mang Internet)

e Mitc d phat trién thong tin 300 (LOD 300)

Céc thanh phan mod hinh dugc thé hién bang d6 hoa, chinh x4c vé sb lugng, kich
thude, hinh dang, vi tri va hudng. Céc thong tin phi hinh hoc ciing ¢6 thé dugc dua vao
cac thanh phan mé hinh v&i LOD 200.

S lugong, kich thudc, hinh dang, vi tri va hudng cia cac thanh phén duoc thiét
ké c6 thé dugc do truc tiép tir mo hinh ma khéng can tham chiéu cac ghi chu, chi dan.
Céc thanh phan mé hinh v6i LOD 300 thé hién cac théng tin dd duoc tinh toan va phan
tich pht hop voi hé thdng tiéu chuan xdy dung 4p dung cho dy an, pht hop véi giai doan
thiét ké k¥ thuat. Mo hinh thong tin véi LOD 300 phai cung cip du thong tin dé boc tach
khéi lwong du toan, dung duoc dé théng ké, phan loai, sip xép, phan chia cac giai doan

thi cong.
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LOD 300

Hinh 1-6: Mikc dp phat trién BIM-LOD 300

(Nguon: Trich dan tir nguon mang Internet)

e Mirc d phat trién thong tin 350 (LOD 350)

Cac thanh phﬁn mé hinh dugc thé hién chinh xac béng dd hoa tao thanh mét hé
thong cu thé, cac thanh phan mé hinh thé hién 15 vé s6 luong, kich thudc, hinh dang, vi
tri, hudng va su lién két voi cac hé théng khac trong cong trinh. Cac thong tin phi hinh
hoc cling c6 thé dugc dua vao cac thanh phan mé hinh véi LOD 350.

Vi LOD 350 cac bo phan can thiét cho su phdi hop giita cac bd mén va cac hé
théng lién quan dugc thé hién chinh xac, cac phan nay s& bao gdm céc chi tiét hd tro
hodc cho két ndi. Sb luong, kich thudc, hinh dang, vi tri va hudng cua cac thanh phﬁn
duoc thiét ké c6 thé do dugc truc tiép tr mo6 hinh ma khong can tham chiéu cac ghi chu,
chi dan.

LOD 350 cho thiy cac thong tin trong cic thanh phan mé hinh phai chinh xac va
day du dé phu hop véi giai doan trién khai ban vé thi cong. Cung cép du thong tin dé
boc tach khdi lwong du toan chinh xac va xuat day du céc tai liéu thi cong xay dung va

phan chia céc giai doan thi cong.

S

r

LOD 350

Hinh 1-7: Mirc dp phit trién BIM-LOD 350

(Nguon: Trich dan tir nguén mang Internet)
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e Mitc d9 phat trién thong tin 400 (LOD 400)

Céc thanh phan m6 hinh duoc thé hién bang d6 hoa nhu mot hé thong cu thé, cac

d6i tuong va cac bo phan co s6 luong, kich thudc, hinh dang, vi tri, huéng véi thong tin

chi tiét cho ché tao va lap dit. Cac thong tin phi hinh hoc ciing c¢6 thé duoc dua vao cac

thanh phan mo hinh véi LOD 400.

Céc thanh phan véi LOD 400 dugc thé hién v6i do chi tiét chinh xac dé ché tao

va lép dat. S6 lugong, kich thudc, hinh dang, vi tri, va hudng cua cac bd phan dugc thiét

ké co thé duoc do tryuc tiép tir mo6 hinh ma khong can tham chiéu tir cac ghi chu, chi dan.

O mirc 36 nay md hinh duoc hiéu 1a mé hinh thi cong vi vay phai sat thuc voi bién phap

thi cong x4y lap. Thong qua mo hinh xuét ra cac tai liéu phuc vu cho gia cong ché tao

va xac dinh khdi luong vat liéu, thiét bi can thiét cho cong trinh voi d6 chinh xéac cao.

Mo hinh ¢ mirc d6 nay thé hién chi tiét dén bién phap thi cong va c6 thé ca cac thong

tin vé phuong tién may moc thi cong.

Hinh 1-8: Mikc dp phat trién BIM-LOD 400

LOD 400

(Nguon: Trich dan tir nguon mang Internet)

b. Mitc dd phat trién BIM theo giai doan ciia dw 4n

Bdng 1-2: Mvrc do phat trién BIM theo giai doan cua dw dn

Giai doan Murc d§ phat | Mirc d¢ phat | Mirc d¢ phat | Mirc do phat
thue hién trién LOD trién LOD trién LOD trién LOD
du an M6 hinh M6 hinh M6 hinh Kién M6 hinh
da tang két cAu trac co' dién
khu vuc
Thiét ké 100 100 100 100
CcO SO
Thiét ké 200 200 200 200

ky thuat
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Giai doan Murc d¢ phat | Mirc do phat | Mirc d¢ phat | Mirc do phat
thue hién trién LOD trién LOD trién LOD trién LOD
du an M6 hinh M6 hinh M4 hinh kién M6 hinh
da tang két cAu trac co’ dién
khu vuc
Thiét ké ban 300/350 300 350/400 300/400
v¢ thi cong

c. Cap do cia BIM
e BIM 3D; Coordination (Thong tin dd hoa)

Mo hinh BIM 3D duoc xay dung tir md hinh mtic do phat trién BIM tir LOD 100
tré 1&n khi bat dau thyc hién dy 4n.

BIM 3D thé hién mé hinh ba chiéu ciia cong trinh. Gitp cac bén lién quan hinh
dung dugc ciu triic cta toa nha trudc khi bat dau du an. O giai doan 3D mé hinh nay,
cac bén lién quan co thé kiém tra, giai quyét van dé cau tric trude khi van dé tiép theo
tién hanh.

- Mot s6 vi du vé cong trinh img dung BIM 3D

Cau Rong - Pa Néng: Cau Rong 1a mét cong trinh cdu canh quan ndi tiéng &
thanh phd Pa Nang. BIM 3D di duoc st dung trong qua trinh thiét ké va xay dung cau,
gitip tao ra mé hinh s6 3D chi tiét ctia cong trinh dé ting tinh chinh x4c va hiéu qua
trong qua trinh thi cong.

e BIM 4D: Scheduling (Thong tin thoi gian)

Mo hinh BIM 4D dugc xay dung tu md hinh BIM véi mutc d6 phat trién BIM
LOD 200 tré 1én dé dam bao day du thong tin vé mé hinh, murc d6 chi tiét dé phat trién
BIM 4D.

BIM 4D 13 m6 hinh udc tinh tién d6 thyc hién cta dy an. Viéc bd sung thong tin
vé lich trinh va thoi gian biéu giup thé hién qua trinh phat trién cta dy an. Tinh ning
nay giai thich chi tiét vé thoi gian can thiét dé du an dugc thuc hién. Pong thoi cai dit
thanh phﬁn va dir li¢u 13p lich trinh khéc.

e BIM 5D: Building Information Modeling 5D - Cost Estiating (Thong
tin chi phi)

Mo hinh BIM 5D dugc xay dung tir mo hinh BIM c6 muc d6 phat trién BIM
LOD 200 tr¢ 1én, vi voi mirc do nay mod hinh da dam bao dugc dﬁy da thong tin, do tin
cdy cua thiét ké dé tién hanh phat trién mo hinh 1én cip d6 BIM 5D.
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BIM 5D (Building Information Modeling 5D) 1a mdt khai niém trong Iinh vuc
xdy dung va quan 1y du 4an, 1a sy két hop giira hai yéu t6 chinh 13 BIM (Building
Information Modeling) va 5 (Dimension). 5D trong BIM 5D thé hién kha ning tich hop
thong tin vé thoi gian (4D) va chi phi (5D) vao md hinh 3D. Diéu nay cho phép cac
chuyén gia quan 1y du 4n xay dung dé dang danh gia va hiéu vé sy phu thudc giira tién
d6 cong trinh va ngudn lyc tai chinh. Bang cach tich hop thong tin vé thoi gian va chi
phi vao mé hinh xay dung. BIM 5D cho phép cic bén nhin thay, phan tich tac dong dua
ra quyét dinh cung lac trong thiét ké, lva chon vat liéu 1én tién do va nguén luc tai chinh.
Diéu nay giup ting cudng quan 1y dy 4n, du bao chi phi, va tdi wu hoa qué trinh xay
dung. BIM 5D 1a su két hop giita BIM va thong tin vé thoi gian va chi phi, gitp ting
cuong quan 1y du an xay dung va cung cap cai nhin toan dién vé tién d6 va ngudn luc
tai chinh cta dy an. BIM 5D c6 thé tinh toan yéu ciu ngan sach ciia du an chinh xéc
theo thoi gian. Bao gdm ca nhan luc, vat luc va thiét bi. Nhin chung, BIM 5D cung cp
cho cac nha thau, cht dau tu mot udc tinh chi phi ctia thiét ké, hoat dong xay dung khéc
nhau hop 1y.

Viéc trién khai BIM 5D cho phép cac nha thau tai ra cac udc tinh cho phi chinh
xac vi 80 luong cac bo phan cua du an dugc xac dinh tir mo hinh 3D. Piéu nay giap cac
bén lién quan ctia dy 4n phét trién mot ude tinh chi phi dang tin cay cho du 4n & ngay
giai doan dau. Khi uéc tinh chi phi chinh xac, rti to va ton that do quan 1y kém va thong
tin sai 1&ch s€ it hon.

- Mt s6 vi du vé cong trinh ing dung BIM 5D trén thé giéi.
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Cau Millau & Phap: Cau Millau, mdt cong trinh k§ thut doc ddo va noi tiéng, da
sir dung BIM 5D trong qua trinh thiét ké va xdy dung. BIM 5D da gitp quan 1y du an

theo ddi tién do, du bao chi phi va tdi uu hoa ngudn luc.

Hinh 1-9: Ung dung BIM 5D - Céng trinh ciu Milau Phdp
(Nguon: Trich dan tir nguon mang Internet)
San van dong Maracana ¢ Brazil: San van dong Maracana dugc sit dung trong
World Cup 2014 va Olympic 2016 da sir dung BIM 5D dé quan 1y du an. Viéc ap dung
BIM 5D gitp t6i wu héa quy trinh thiét ké va xay dung, du bao chi phi va tién do, va

tang cuong su tuong tac gitra cac bén lién quan.

Hinh 1-10: Ung dung BIM 5D — Dy dn Sin vin dgpng Maracana Brazil

(Nguon: Trich dan tir nguén mang Internet)



20

San bay qudc té Denver & My: Qua trinh mé rong san bay quoc té Denver di sir
dung BIM 5D d¢ quan ly du 4n. BIM 5D d3 giup ting cudng quan Iy ngudn lyc, du bao

chi phi va tién d6, va giam thiéu rui ro trong qué trinh xay dung.

Hinh 1-11: Ung dung BIM 5D — Dy dn Séin bay quéc 16 Denver My
(Nguon: Trich dan tir nguon mang Internet)
- Mt s6 vi du vé cong trinh tng dung BIM 5D & Viét Nam.
San bay qudc té Long Thanh: Du an sin bay qudc té Long Thanh dang duoc thiét
ké va xay dung str dung BIM 5D. BIM 5D gitp tao ra mé hinh 5D chinh x4c, tich hop

thong tin thoi gian va chi phi, dé quan 1y tién do va du bao chi phi cua du an.

Hinh 1-12: Ung dung BIM 5D - Céng trinh sin bay quéc té Long
Thanh

(Nguén: Trich dan tir nguon mang Internet)
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Du an khu d6 thi Vinhomes Ocean Park: Dy an khu d6 thi Vinhomes Ocean Park
& Ha Noi ciing da ap dung BIM 5D trong qué trinh thiét ké va xay dyng. BIM 5D du

bao chi phi va quan ly tién do cla du an.

Hinh 1-13 lfng dung BIM 5D Du’ an khu do thi thome Ocean
Park

(Nguon: Trich dan tir nguon mang Internet)

e BIM 6D: Suitanaility (Thong tin van hanh va bao tri)

Mo hinh BIM 6D phai dugc phat trién tir md hinh BIM véi cap do phat trién BIM
LOD 350 trd 1én. Vi & giai doan BIM 6D can nhiéu thong tin chinh x4c cao tng véi thuc
té cong trinh di duogc thi cong va van hanh. Tir d6 mé hinh s& phat huy dugc loi thé va
tac dung trong qua trinh van hanh va bdo tri du an.

BIM 6D h tro tinh bé vimg ctia cau trac cta du an va hiéu qua nang lugng. Day
la qué trinh udc tinh muc tiéu thy nang luong & tai giai doan thiét ké ban dau.

Khong giéng nhu phuong phép tiép can thong thudng chi tip trung vao chi phi
tra truGe. Thay vao do6, BIM 6D cung cap thong tin chi tiét vé cong trinh tda nha c6 thé
cai thi¢n hoat dong quan 1y co sé cua du an.

- Mbt s6 vi du vé cong trinh ng dung BIM 6D trén thé giéi.

Beijing National Stadium (Bird's Nest) - D4y 1a cong trinh ndi tiéng, dugc xay

dung cho Thé van hoi mua hé 2008 tai Bic Kinh, Trung Quéc. BIM 6D da dugc sir dung
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dé tich hop thong tin vé quan 1y ning luong, hé théng chiéu sang va diéu hoa khong khi

vao qua trinh thiét ké va xay dung.

B
=G iy =
=R 22 2

Hinh 1-14: Ung dyhg BIM 6D — Belijing National Stadium (Bird's Nest)

(Nguon: Trich dan tir nguén mang Internet)

e Mot s6 vi du vé cong trinh ing dung BIM 6D ¢ Viét Nam.

Tda nha Bitexco Financial Tower: Puoc xy dung tai thanh phd Ho Chi
Minh, tda nha Bitexco Financial Tower da ap dung BIM 6D dé tich hop thong tin vé
nang luong, tiéu thu nudc va cac yéu té moi truong khac vao mo hinh xay dung. BIM
6D gitp t6i vu hoa higu sudt van hanh va quan Iy moi truong ctia toa nha.

TOWER - TP.HCM-

Hinh 1-15: Ung dung BIM 6D — Toa nha Bitexco Financial Tower

(Nguon: Trich dan tir nguén mang Internet)

e BIM 7D: Facility Management Application (Thong tin quén ly co s&

vét chit)
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Pé ap dung BIM 7D, mé hinh thong tin BIM can muc do phat trién BIM LOD
350 trg 1én. BIM 7D gitp viéc quan ly dugc cai thién va van hanh co s¢ thong qua viéc
cho phép cac bén lién quan duoc theo ddi dir liéu tai san thiét yéu. Cy thé 1a: Thong sb
k¥ thuat, trang thai tda nha, thong tin bao hanh, huéng dan van hanh. ..
1.3. PHAN TiCH CAC UU NHUQC PIEM
1.3.1. Uu diém

Két qua phan tich sy hiéu qua cua viéc Gmg dung BIM trong linh vyc xay dung
cho thiy:

Hiéu qua xét theo cac chu thé tham gia hoat dong va quan 1y xay dung: “Ap dung
BIM dem lai hiéu qua v&i mic d6 khac nhau tiry thudc pham vi ap dung BIM, gém chu
dau tu, ké ca nha dau tu thir cip trong mua hodc thué chung cu, nha thau tr van, nha
thau thi cong, cung tng lap dat thiét bi, nha thau thuc hién dich vu quan 1y, van hanh
cong trinh x4y dung ciing nhu chinh quyén dia phuong va cic co quan quan 1y nha nuée
vé xdy dung. Xét theo ndi dung hiéu qua do ap dung BIM bao gdm néng cao ning suat;
ning cao chit luong cong viéc, kiém soat ngay tir ddu va chit ché cac xung dot trong
thiét ké, thi cong va quan 1y, van hanh cong trinh; rat ngan thoi thoi gian thyc hién du
an; giam chi phi, chdng thét thoat, ling phi trong xay dung; ting cudng ning luc quan
Iy dau tu xay dung; ting cudng tinh minh bach trong dau tu xay dung va kinh doanh bat
dong san, do do gidm thiéu tranh chép, khiéu kién; hd trg trong cong tac bao tri cong
trinh cling nhu trong cong tac ctru ho khi xay ra hda hoan,...”[17].

1.3.2. Nhuoc diém

Bén canh su phat vugt bac vé mat cong ngh¢ va irng dung thuc tién cua ung dung
mo hinh thong tin BIM d3 hinh thanh va ap dung tir nhiéu nim va ap dung ¢ nhiéu qubc
gia trén thé gioti, thé nhung BIM van con nhiéu hang ché, bt cap, rao cang va thach thu
ma cac chuyén gia BIM phai d¢6i mit. Theo Shiyuetal. (trich dan vao day) “Hon 10 nam
ké tir khi gi6i thiéu khai niém BIM cho dén su phat trién bung n6 nhu hién nay. Tuy
nhién, ching t6i chi st dung né6 nhu mot cong nghé méi thay thé cong nghé CAD, va
thay d6i ban dd tir 2D sang 3D. N6 khong két hgp mé hinh va quén 1y, day 1a mot nhuwoc
diém 16n trong viéc xdy dung du an nén nhiéu van dé phat sinh chwa duogc giai quyét

hiéu qua trude va trong qua trinh thuc hién” [27]. Viéc trién khai BIM van gip phai cac
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rao can. Dya trén phan tich cta timg yéu t, quy trinh phan tich thr bic da duoc ap dung
dé xac dinh cac rao can chinh d6i voi thuc hién BIM cho xdy dung cong trinh cong
nghiép [28]-[32].

Ttr kinh nghiém ctiia mot sé nude tién phong vé tng dung BIM trén thé gidi,
nhiig han ché trong quéan 1y chi phi cta du an x4y dung theo phuong phap thu cong
truyén thong va tmg dung BIM trong quan 1y chi phi cong trinh x4y dyng con nhiéu rao
cang, quy trinh ap dung trong cong tac quan 1y chi phi di an con nhiéu bat cip, chua
hiéu qua trong thuc té. Vi vay tac gia chon dé tai nghién ctru 13 tng dung BIM 5D trong
cong tac quan ly chi phi cong trinh xay dung noi chung va cong trinh dan dung cong
nghiép tai cong ty c6 phan k¥ thuat Tan Phat Long, xay dung quy trinh 4p dung BIM
trong cong tac quan ly chi phi. Nang cao hi€u qua quan 1y chi phi cong trinh dan dung
va cong nghiép hién nay 1a rat cAp bach va can thiét tai doanh nghiép, dic biét trong
cong tac quan ly chi phi cong trinh hién dang thuc hién theo phuong phéap thu cong chua
ddng bo tai cong ty Tan Phat Long noi riéng va nhitng doanh nghiép cung quy mé va
dinh hudng phat trién twong dong trén thi trudng nodi chung.

1.4. THUC TRANG UNG DUNG BIM TAI CONG TY CO PHAN KY THUAT
TAN PHAT LONG

Cong ty C6 phan Ky thuat Tan Phat Long (TPL) duogc thanh 1ap nim 2009,
chuyén thiét ké va thi cong lap dat cac du an co dién lanh. 80% khach hang cua ching
t6i 1a cac cong ty, tap doan qudc t&/ Chau Au véi nhiéu hop dong da ky két nhu: DKSH,
Deneast, Dobla, Siegwerk, On Semiconductor, Zuellig Pharma, Merck, GSK, ECCO,
SCG Group, AB Inbev, Molenbergnatie, Royal HaskoningDHV, Artelia, Melia Ho
Tram, Six Sense, Capitaland, v.v.

Véi1 phuong cham “Niém tin cta ban - N3 luc cua chiung t61”, Tan Phat Long
ludn khong ngimg cai thién va téi wu hoa quy trinh quan 1i ¢é cung cip cho quy khach

hang nhimg du an c6 chat luong cao, hoan cong ding han va tiét kiém chi phi.
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SO 80 TO CHUC SO PO TO CHUC
ORGANIZATION CHART ORGANIZATION CHART

H&i ddng quan tri
Management Board |
4

C6 vin ky thujt

o by, Thur ky, Bién phién dich
tare, Secrecary. Transiator
Deputy General Director Deputy General Director
Kblnin& xymum
Nk iy St JTaichinh Tecwical I KT oty Dich v Tromg moi Ban 20 todn
MEPF &
MR 3 i I and BIM & 30
L
Construction Site

Hinh 1-16: So dp to chirc cong ty Co phin ky thudt Tan Phdt Long

Technical consultant

(Nguon: Trich dan nguén tir ho so néi bé Cong ty c¢é phan ky thudt Tdan Phdt Long)

B6 phan BIM trong Téan Phat Long dugc thanh lap tir ndm 2018 dén hién tai véi
vai trd mg dung mo hinh thong tin BIM trong giai doan thiét ké du thau va trién khai
thi cong du an da mang lai nhiéu thanh cong va khéng dinh vi thé véi cac doi tha canh
tranh trén thi truong, 10ng tin véi khac hang qua nhiing du an da thyc hi¢én BIM, BIM
da va dang tré thanh cong nghé chu chdt ctia cong ty khai thac voi nhiéu phuong dién
nham mang lai hiéu quéa nhét trong hoat dong kinh doanh ctia minh bao gom:

+ BIM 3D, 4D trong giai doan thiét ké, kiém tra va cham, phéi hop cac bo mon,
thie hién mé phong trinh tu thi cong, tién do thi cong va giai doan thi cong.

+ BIM 5D trong cong tac tinh toan, quan Iy chi phi giai doan ddu thau va thi cong.
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THIET KE VA THI CONG BIM 3D THIET KE VA THI CONG BIM 3D
BIM 3D DESIGN AND BUILD BIM 3D DESIGN AND BUILD

Hinh 1-17: Dy én ddy dung din dung va céng nghiép dién hinh dwoc
ung dung BIM trong giai doan thiét ké thi cong ciia cong ty

(Nguon: Trich dan nguén tir ho so néi bé Cong ty c¢é phan ky thudt Tdan Phdt Long)
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THIET KE VA THI CONG CO DIEN - MEPF THIET KE VA THI CONG CO BIEN - MEPF
MEPF DESIGN AND CONSTRUCTION MEPF DESIGN AND CONSTRUCTION

MO HINH 3D THIET KE HE THONG THUY'C TE THI CONG MO HINH 3D THIET KE HE CHILER THUYC TE THI CONG HE CHILER
BOM CHO CHILER

HE THONG BOM CHO CHILER 3D DESIGN MODEL FOR CHILER SYSTEM ACTUAL CONSTRUCTION OF
3D DESIGN MODEL OF CHILLER ACTUAL CONSTRUCTION OF CHILLER CHILLER SYSTEM
PUMP SYSTEM PUMP SYSTEM

10 HINH 3D THIET KE HE BOILER THYC TE THI CONG HE BOILER MO HINH 3D THIET KE HE KHI NEN THUC TE THI CONG HE KHI NEN

3D DESIGN MODEL OF BOILER SYSTEM REALISTIC CONSTRUCTION OF 3D DESIGN MODEL OF COMPRESSED ACTUAL CONSTRUCTION OF
THE BOILER SYSTEM AIR SYSTEM COMPRESSED AIR SYSTEM

Hinh 1-18: Du an véi hang muc thl;é't ké va thi cong MEPF trng dung
BIM dién hinh

(Nguon: Trich dan nguon tir ho so néi bé Cong ty c¢é phan ky thudt Tan Phdt Long)

Your Trust - Our Effort

P
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N
p— . N .
E, T ARC, TEAM INERAS. TEAM QS CIVIL TEAM COSTING TEAM 1 COSTING TEAM 2 MOS, PRELIV T TS
NGUYEN DUY AN NGUYEN BUC THUAN TBA NC. THAO NCUYEN TRAN CHI NGHIA | AN CHNH TECH DOC o LroAL
3D BIM CSA- FILM

NG. HOANG KHANG

— — — \_ NG, DUY KHUONG
STRUC. STAFF ;\‘{RC STAFF INFRAS. STAFE Qs CsA COSTING-SUB COSTING-SUB
TBA TRAN BINH TOAN TBA NG. HOANG KHANG LE NHAT HOAN TRAN MY KHANH
QS INFRAS
NC. KIM BAO

Hinh 1-19: So do to chirc phong ky thudt BIM Téan Phdt Long
(Nguon: Trich dan nguén tir ho so néi bé Cong ty c¢é phan ky thudt Tdan Phdt Long)
Tuy BIM di khang dinh dugc nhiéu lgi diém khi tmg dung vao qua trinh thiét ké
va thuc té thi cong cong trinh, nhung ¢ thoi diém hién tai viéc ung dung BIM da dan

mat di tinh hiéu qua va loi thé. Mit khac vi tudi doi phong BIM Téan Phat Long con qua
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nhd so véi du phat trién nhanh chong va vuot bat khi ap dung vao thuc té dan dén hiéu
qua tng dung & thoi diém hién tai van chua dat hét wu thé, kho cap nhat va phat trién,
dan mét vu thé va dan mat di tinh hiéu qua vi chua chuan bi k§ vé khau dao tao doi ngii
nhén du phat trién va quy trinh BIM day 1a diéu thiéu s6t ma tic gia nhan thay & noi
minh 1am viéc khi ¢ vai tro chu chét cia bd may BIM va quan 1y chi phi. Chinh vi vay,
tac gia mudn xay dung va hoan thién quy trinh ap dung BIM 5D trong cong tic quan ¥
chi phi nham nang cao tinh hiéu qua trong cong tic quan 1y chi phi 4p dung cho cong
trinh dan dung va cong nghiép tai cong ty ctia minh, dong thoi c6 thé ap dung tai cac

cong ty c6 mo hinh la quy moé twong duong trén thi truong.
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CHUONG 2. PHUONG PHAP NGHIEN CUU

2.1. QUY TRINH NGHIEN CUU

Bai nghién ctru cua hoc vién dugc khai quat voi quy trinh nhu sau:

Buwéc 1,2: Xac dinh dé tai nghién ctru va dinh hudng ban dau, dit ra nhimg
véan dé trén thuc té gip phai can giai phép thay d6i tai noi 1am viéc dé 1am
muc tiéu nghién ctru.

Buwéc 3: Thu thap dir liéu Iy thuyét vé dé tai da chon.

Budc 4: Thu thap dir liéu téng hop, moé rong quy md thu thap dir li€u tur
cac doanh nghiép, don vi bén ngoai.

Buwdc 5: Thuc hién khao sat chuyén gia:

Viéc thuc hién khao sat ¥ kién chuyén gia, xay dung bang khéo sat, tong
hop, phan tich dit liéu khao sat tim ra két qua danh gia y nghia thuc tién
ctia dé tai da chon trude khi vao nghién ctru, thuc nghiém.

bay la budc quan trong vi xac dinh dugc thyc trang va nhu cau cua thuc
té thi trudng vé yéu cau nghién ctu.

Truong hop két qua khong dat, hoc vién sé thuc hién lai Budc 2 theo quy
trinh nghién ctru. Tur budc nay hoc vién xac dinh dugc nhu cAu cua thuc
té thi trudng vé can dé can nghién ctru, ndi dung nghién ctru bam sat thuc
té, mang lai két qua ¢ tinh ing dung cao.

Buéc 6,7,8,9: Xay dung quy trinh img dung BIM, vao cong trinh thyc té,
danh gia két qua thuc nghiém, nghién ctu.

Truong hop két qua khong dat. hoc vién sé& tién hanh thuc hién lai Budc 6
dé co tim ra két qua nhu mong muén cua dé ta

Buwée 10: Két luan va kién nghi giai phap.

Bude 11: Hoan thanh nghién ctru.

Viéc xé4c dinh rd va 1ap quy trinh nghién ciru ban dau giup dam bao dugc chat

lugng cua bai nghién ctru, két qua thuc hién ciia Luan van ma hoc viéc dang thuc hién.
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1. Bit dau
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9. Udc lugng va kién din

Dat
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10. Két luan va kién nghi
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Hinh 2-1: Quy trinh nghién cuu
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2.2. KHAO SAT CHUYEN GIA

Pé xac dinh thuc té thyc trang tng dung mo hinh BIM, céc loi ich khi tng dung
BIM cong trinh xdy dung, du toan va yéu té anh hudng su phat trién BIM. Téc gia sir
dung phuong phap khao sat dé thu thap so liéu, thong qua bang khao sat tra 101 cau hoi
“THU'C TRANG UNG DUNG BIM, LQI iCH VA CAC YEU TO ANH HUONG
DEN SU PHAT TRIEN CUA BIM KHI AP DUNG VAO CONG TAC QUAN LY
CHI PHi CONG TRINH DAN DUNG VA CONG NGHIEP”
2.2.1. Xac dinh nhém ddi twong thuc hién khao sat

Bang khao sat bao gém 2 phﬁn duoc thé hién tai Phuc luc 1, 2. Noi dung khéo
sat dugc chia 2 phan chinh:
e Phin 1: Nhém yéu t6 dinh tinh.

Nhom yéu té ndy nham xac dinh thong tinh nguoi khao sat bao gdm: Pon vi cong
tac, s6 nam kinh nghiém, Quy moé du an da tham gia, trinh d6 hoc van va vai trd trong
du toan xay dung nham ting d tin cay cua két qua khao sat. Pi tuong dugc khao sat
cling duogc tac gia chon loc trude khi tién hanh phat phiéu khao sat. Vi vay véi sb lugng
phiéu phat ra it nhung van dam bao dugc chat lvong vé ndi dung khao sat v6i nhing ddi
tuong khao sat da dang tai nhiéu vi tri 1am viéc nhung lién quan dén ndi dung kién thirc
can khéo sat.

Tai noi lam viéc hoc vién chon nhiing dbi tuong khao sat bao gém:

- Phong Thiét ké: nhom thiét ké kién trac, két cau, MEPF

- Phong dau thau: nhom du toan xay dung, co dién, nhom bién phép thi cong dau

thau.

- Phong du 4n: Ban quén ly du &4n cOng trinh da tirng hoac dang tham gia du an

¢6 trién khi img dung md hinh thong tin BIM.

- Phong k¥ thuat BIM: nhém BIM kién trac, két cau, nhom BIM MEPF

Ngoai noi 1am viéc, tac gia chon nhimg d6i twong khao khac bao gom:

- Don vi tu van thiét ké

- Pon vi nha thau thi céng

- Chu du tu

e Phin 2: Nhém yéu té dinh lwong: 3 nhém
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Nhém yéu t6 nay, tac gia di sdu vao ndi dung can nghién ctru, dwa ra cac van muc
tiéu can nghién ctru chia thanh 3 nhom noi dung khao sac riéng dé tién hanh khao sat y
kién chuyén gia. Két qua tir phiéu khao sét gitip tac gia xac dinh dugc van dé trong tim
can phai nghién ctru. Nhom ndi dung khao sat chinh bao gom:

- Nhém 1: Ung dung va mirc d) phat trién BIM

Nhém ndi dung khao sat ndy véi muc tiéu thu thap sd liéu thong qua khao st thong
ké tmg dung BIM dang dugc ap dung va muc do phat trién BIM & cac don vi, tir d6 tac
gia c6 thé dua ra nhan dinh va danh gia thyc trang phat trién BIM, tao co so 1y thuyét
cung ¢ quan diém cho bai nghién ctru ciia minh.

- Nhém 2: Yéu t6 hiéu qua khi ing dung BIM

Tir nhom nodi dung 1, tac gia di siu vao cac yéu t6 hidu qua khi 4p dung BIM ma
doanh nghiép da 4p dung dat duoc. Tu s6 liéu thu thap ctua phﬁn khéo sat nay, tac gia s
danh gia duoc trong tim nghién ctru vé loi ich ctia BIM khi di vao thyc té 4p dung.

- Nhém 3: Yéu t6 anh huéng dén sy phat trién cia Gng dung BIM

Nhom noi dung khéo sat 3, tic gia dua ra cac yéu to anh huong khi ap dung BIM &
thoi diém hién tai tai noi cong tac va doanh nghiép khac. Tir day, két qua khao sat cling
la trong tam cua bai nghién ctru nham khac phuc nhiing han ché d3 duogc dua ra, két luan
va dua ra nhitng kién nghi nham muc dich nang cao hi¢u qua dp dung BIM, dic biét 1a
muc tiéu nang cao hiéu qué khi ing dung BIM 5D nhdm néang cao hiéu qua quan 1y chi
phi trong cong trinh dan dung va cong nghiém

e Thang do dugc ap dung

Tac gia chon thang d6 Likert 5 murc d dé lam thang do két qua khao sat. Thang do
nay duoc st dung dé nghién ciru vé ¥ kién, hang vi va nhan thie cia nhom ddi tugng
xéac dinh vé cac van dé dugc dua ra. Cu thé, nguoi nghién ctru s& dua ra mot sé cau hoi
va di kem theo mdt loat Iyra chon dugc phan bd theo murc d6 déng y cua dbi tuong.
Dir liéu ma tac gia thu lai dugc s& mang tinh dinh luong bd sung vao phan nghién ctru
phan tich ctia bai lam. Twr do, két qua bai lam s€ dugc ban sat véi thuc té, mang tinh thyc

tién ung dung cao theo muc dich cta bai nghién ctru.
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Bang 2-1: Thang do 5 mirc do

Mirc d¢ anh hwéng

Khong anh Anh hudng Anh hudng Anh huémg | Anh huéng
hudng khéong dang ké trung binh dang ké rat6n
2) 3) (4)

Thu thap $0 lidu thong qua cac kénh: mail, zalo, facebook, dién thoai; Pat dugc 50

1

phiéu, trong d6 dat yéu cau 50 phiéu.
2.3. UNG DUNG PHUONG PHAP TRUYEN THONG PO BOC KHOI LUQNG,
QUAN LY CHI PHi CONG TRINH DAN DUNG VA CONG NGHIEP

2.3.1. Quy trinh do béc khdi lrgng theo phuwong phap truyén thong.

(1) (2) e 4 b — e —
v I 1

Nghién ctru hdoso, / * | Phantichkhdi| | Lap bang tinh
Ban vé thiet ké | luong " toan I

Bit dau

|

) (4) \ 4
oA X Tinh toan va N ’ I
pr— Kiem tra ket trinh by két e—y T KIch thute ||
qua tinh qui tinh tinh toan
Cap nhat
L Khong dat= —» Khoi lugng, — — — — — — —
thiet ké

Hinh 2-2: Quy trinh tinh todn khofi lwong theo phwong phdp truyén
thong
e Budec 1: Nghién ciru ho so, ban vé thiét ké.

Nghién ctru, kiém tra nim viing cac thong tin trong ban vé& thiét ké va tai liéu chi
dan kém theo. Trudng hop can thiét yéu cau nguoi thiét ké giai thich rd cac van dé co
lién quan dén do boc khdi lwong xay dung cong trinh. Nghién ctru tir tong thé, dén bod
phén roi dén chi tiét dé hiéu rd bo phan can tinh. Hiéu rd timg bd phan, tim ra mdi lién
hé gifta cac bo phan v6i nhau, phan tich nhimg mau thuan trong ho so thiét ké.

e Budc 2: Phén tich khoi lwgng
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Tién hanh phan tich cac loai cong tac thanh timg don vi khdi lugng dé tinh toan.
Phan tich khdi lugng tuan theo v&i quy cach di duoc phan biét trong dinh mutrc don gia
du toan. Cung mot cong viéc nhung quy cach lai khac nhau thi phai tach
riéng. Phan tich khoi lwong sao cho viée tinh toan don gian, dé dang sir dung céc kién
thie toan hoc nhu cong thire tinh chu vi, dién tich cua hinh phing, cong thtc tinh thé
tich ctia cac hinh khéi. Céc hinh hodc khéi phire tap c¢6 thé chia cac hinh hodc khéi d6
thanh cac hinh hodc khdi don gian dé tinh.
e Budc 3: Lap bang tinh toan
Liét ké cac cong viéc can tinh trong mdi b phan cong trinh va dwa vao Bang tinh
toan. Trinh ty sip xép cac cong viée trong Bang tinh toan ndy phai pht hop vi ban vé
thiét ké, trinh tu thi cong xdy dung cong trinh, thé hién duoc day du khdi luong xay
dung cong trinh va chi rd dugc vi tri cac bd phan cong trinh, cong tac xay dung thudc
cong trinh. Thuc trang hién nay ki su QS thudng dung cac phan phém dy toan thong
dung dugc viét va lap trinh dua trén nén Microsoft Excel dé thuc hién tinh toan.
e Budc 4: Tim kich thudc tinh toan
Sau khi da phan tich khéi lugng, 1ap Bang tinh toan ctia cac phﬁn viéc, ta can x4c
dinh kich thuéc ciia cac chi tiét. Cac kich thudc nay duoc ghi trong ban vé vi vay ngudi
tinh phai hiéu rd cdu tao ctia bd phan can tinh. Lan luot tim kich thudc, thyuc hién do boc
khéi lugng xay dung cong trinh theo Bang tinh toan, do boc khdi lwong cong trinh, hang
muc cong trinh.
e Budc 5: Tinh toan va trinh bay két qua tinh toan
Sau khi phén tich va xac dinh duogc kich thudc ta dua sé liéu vao bang tinh khéi
lugng cua phﬁn mém Du toan GXD v&i form mau da duoc trinh bay san. Phan mém s&
tu tinh ra két qua sau khi nhap xong s6 lidu va phép tinh. Viéc nay gitp day nhanh tdc
d6 tinh toan khdi luong. Vi cong viée nay doi hoi ngudi tinh tuan theo cac nguyén tic
dam bao két qua rd rang, d& kiém tra, chinh stra:
Phai triét dé viéc sir dung céch dat thura ) chung cho céc bd phan giéng nhau dé
giam bot khoi lugng tinh toan.
Phai chu y dén sd liéu lién quan dé tan dung s liéu d6 cho cac tinh toan tiép theo.
Khi tim kich thuéc va 1ap cac phép tinh can cha ¥ mdi phép tinh 1ap ra 13 mot
dong ghi vao bang khdi lwong
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Sau khi do béc khéi luong tap hop vao cac mau sau: Bang phan tich tinh toan.

2.3.2. Két qua do béc khoi lwong du toan theo phwong phap truyén thong.
Bang tong hop théng ké khéi lugng dy toan cong trinh:

TEER

HOME  INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW

4, Microsoft account ~

EHS ¢ :
HOME  INSERT  PAGELAYOUT

FORMULAS  DATA  REVIEW

VEw

4, Microsoft account »

"‘L‘ -X i B g 6 Accounting * %(ardmmalfwan‘ng' %’\mn ¥ Z" ‘::_X STV WO P Geneal  ~ %Cmdmcu?ﬂvmmng' §‘= et © 2 "
B §+ %9 [FromatasTabler EDdee + U~ B~ LB . 55 Format a Table» Dt + B B
Pase 81 5 = Fate o IBiI U -
¥ U~ = € m e Eromas &+ ¥ = e ] 55 CellSyles - = fomatr &~
lipboard i Font 5 Alignment G Number & Styles Cells Editing Clipboard % Font nment Editing
Y3 v | BANGTONG HOP KHOI LUONG CONG VIEC alas v £ | BANG DIEN GIAI CHITIET KHOI LUIONG COT THEP NHA XUONG
1z « A B E F
| [OUACIRAMAYSUANURBE
2 | HANG MUC: THI CONG XAY DUNG. HOAN THEN VA HATANG
| DADEM: L0 56 23-1 VA 235, BUNG S0 6, KHU CONG NGHEP QUAC TE PROTRADE - AN TAY - BEN CAT - BINH DUONG
4 [CHUBAUTU- CONGTY e STANUTRBZ
5 | NHA THAL: CONG Ty CO PHAN KY THUAT TAN PHAT LONG
§ | HOP BONG SO 2201EAHBTCIDINUTRBZTPL
8 BANG TONG HOP KHOI LUONG CONG VIEC
9 (Hang muc: Hang muc Nha xuong chinh)
1
1 S 2
o 5 - | Knoileong | Khoi lwong A CRE
ST Ngi dung cong viéc Bonyi Thiohin || i THONG SO KY THUAT
1
ol 2 = m '@ B § :
12| A [THEO HOP BONG ™8 “ ) ] 18 | 0 | om
4| 1 [BANGI: PHAN CAC CONG VIEC CHUNG ]
Y L IBAHGD.I:MNGI}CSMMPTRWGN ) 1260 60 | 16060 [ 088 | 0
= 6112 [BANG IL2: HANG MUC NHA XUONG CHiNH \"4
85| |Congtac dat cho mang da 7 0 8 1360 | 1600 | 08 |0
%| 1 [padh m 3493
67 21950651 m3 314170 40 1460 1460 | 16060 | 0888 | ¢
58| 3 [Bim chat ming G K095 m 126100
& 4‘thhuyéwd§:<4km m 35260‘ 12{Téi st dung trong cing otz & A 140 | 600 | 08| 0
| 5 {iong 020 116p) n maeao‘ o g o ilog L ching
= . : sl T 1460 e |2 [oss | o
6 [HDPE day fmm cach am tai i i san PU, Epoxy m 546,00,
72| 7 |Cép phei ¢4 dam loai 1 dy 250mm m 16210 160165
73| 8 Cho s da Gamoai 1 iy 300mm m 220971 1975 b L 160 | 20 | 0288
| 9 [pamchatda ko0 %5 m 240500 15,085 43
20 5 1660 1660 1660 | 423300 | 0888
_ e oo| TERMIZE S, dnhie S,
o 2
- 10 |Chang mdi m2 12%600} 13.006.87 o il 1t
- oo 11| TERMIZENSC, e S, 160 2140 P I I
I 11 |Héo chong mdi m 75200‘ 5 o et
1 I

» O/C DMCT | GATHKIHT, CTDAT | CHONGMOI K. ® : <

(Nguén: Trich dan nguén tir hé so néi bé Cong ty c6 phan kj thudt Tan Phdt Long)

Két qua tinh toan khdi lwong bang phwong phap truyén thdng 1a nhiing ban téng

hop thu cong trén phén mén excel thong dung. Cac sé liéu dugc thé hién bang nhiéu

cong thtrc tinh, ky hiu riéng ctia nguoi thuce hién.
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2.4. UNG DUNG BIM 5D TRONG PO BOC KHOI LUQONG, QUAN LY CHI
PHI TRONG CONG TRINH DAN DUNG VA CONG NGHIEP

2.4.1. Quy trinh tong quat khi 4p dung BIM 5D

Hwing din chung

1.
Hacdinh ngd
dung dpdung

BIM

Chuin bi ap dung

L= chon dm
i thue hién y
BIMM
CDE CDE

|_ - Thgch;ipdqngﬂmun _____ |

. T 4. . 5 4.
I Corg tac clmén b Hay dmp KiBm tra va phé Lum mé hinh I
flure hign cho m hirth dusEtma hinh va danh gid
| nhom dir an BN EIM fluee hign I

Phit trién img dung
CDE BIM 5D CDE
7. —
Trich x vit dirlidu '
khéi hugng, dir
toan tirmd hinh
BIM

Hinh 2-4: Quy trinh thwe hién BIM 5D trong qudn Iy khoi lwong cong
trinh

e Budc 1. Xac dinh ndi dung ap dung BIM:

Chu dau tu can ¢ vao chién lugc phat trién ctia nganh, dia phuong hodc ciia to
chirc; cac muc tiéu can dat duoc cta du 4n va kha ning dap mg ctia cong nghé BIM
dé lua chon ndi dung 4p dung BIM trong du an.

e Budéc 2. Lua chon don vi thuc hién:
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Chu dau tu chuan bi Yéu cau vé thong tin trao dbi (EIR) (16ng ghép trong ho so
moi thau/ hd so yéu cau), trong d6 xac dinh rd cic yéu cau vé san pham, tién do ban
giao. Pon vi cung cép dich vu (co thé 1a nha thau tu vén, thi cong) can cir vao Yéu cau
vé thong tin trao d6i dé xay dung Ké hoach thuc hién BIM so b (pre-BEP) (16ng ghép
trong HO so du thau/hd so dé xuat) trinh Chii dau tu xem xét.

Trudng hop can thiét Chu dau tu c6 thé yéu cau Pon vi cung cép dich vu giri mot
s6 m6 hinh mau ma don vi da thuc hién dé Chu dau tu xem xét va danh gia thém.

Trén co so danh gia cac giai phap dé xuat, ning luc cua timg don vi cap dich vu,
Chu dau tu s& lya chon don vi thuc hién BIM cho du 4n, tién hanh thuong thao, ky két
hop ddng va hoan thién K& hoach thuc hién BIM (BEP).

e Budrc 3. Cong tac chuin bi thwe hién cho Nhém du 4n:

Nhém duy an duoc hiéu 1a nhém cac ¢4 nhan (bao gdm cta chu dau tu/ban quan
Iy du 4n, cta tu van, nha thau, va cac don vi khac c6 lién quan) s& phdi hop chinh dé
thuc hién ap dung BIM trong dy an.

Sau khi da théng nhéat K& hoach thuc hién BIM, Chu dau tu, Pon vi thuc hién
BIM va cac bén lién quan t6 chire thiét 1ap cac diéu kién can thiét cho viéc trién khai
xdy dung va quan Iy mé hinh BIM. Cac cong viéc chinh bao gdom:

- Thiét 1ap moi truong lam viéc chung (bao gém xay dung méi truong dir lidu
chung (CDE), cac quy dinh cua viéc phéi hop,);

- T6 chirc dao tao, phd bién cac quy dinh cho viéc phdi hop giita cac bén tham
gia;

- Thiét lap va théng nhét cac biéu mau (ban v€, cong van, tai liéu,), cac ti€u chuén
huéng dan 4p dung trong du 4n.

Buéc 4. X4y dung / Phat trién va ing dung mé hinh BIM: N 7
Don vi thuc hién dugce Iya chon st dung cac cong cu, huong dan, ti€u chuan da

thdng nhét trong BEP dé x4y dung mo hinh BIM dép (g yéu cau cua dy an.
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Bit dau

Nghién ctru hd so, Phan tich khdi .| Lap bang tinh
Bén vé thict ké luong - toan

v
Kiém tra két T}nh tqan V;a P Tim kich thudc
Pat - trinh bay két |« / .
qua tinh L. tinh toan

qua tinh
Cap nhat

L Khéng dat= —» Khoi lugng, — — — — — — —
thiet ké

Hinh 2-5: Quy trinh xdy dung mo hinh BIM 3D
e Budc 5. Kiém tra, phé duyét mé hinh BIM:
Pon vi thuc hién chuyén giao mé hinh BIM hoic timg phan cia M6 hinh cho
Chu dau tu dé xem xét va chap thuan dua vao st dung theo cac mdc thoi gian da quy

dinh trong ké hoach thuc hién BIM.

™MS hinh cac b mon

Khoéng dat

Xac dinh va Tao khung Pat tén khung Thém théng
Ba cham nhin nhin tin vé va
- am

Va cham c6 lién quan
dén nhiéu don vi hoac
cac don vi khéng tham
gia phdi hop khong 2

Xuét cac

| khung nhin ra

dinh dang
XML

h 4
Khoanh viang
va cham trong

Kkhung nhin

[Khén o

Grri théng tin

dén cac don Thoéng nhat
vi coO trach & [ Phéi hop da phuong an
nhiém bé mdn X0 1y

Guri mai théng
Khéng xir 13 dugc Thém nhAan xgt vi bao dén Piéu phOl X ly va
sao khéong stra vién 1y do vi sao
va cham cham
duoc va cham khong xur 1y va
cham
Théng bao, cap

nhat tinh hinh
thuc hién

Va cham duoc xtr ly

Hinh 2-6: Quy trinh kiém tra va cham mé hinh BIM
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Mo hinh dugc kiém tra so bd bdi cac tiéu chi ndi dung kiém tra & “bang kiém tra
s0 bo md hinh BIM” sau khi thue hién dé tién hanh cac budc tiép theo, & budc kiém tra
so bd néu mo hinh khong dat sé quay lai budc thyc hién m6 hinh hoa cac by mon tur dau.

Bang 2-2: Bang danh gia so' bp mo hinh BIM

STT | Néi dung kiém tra Co Khong
| Thong tin chung cua dy é4n

- Céc thong tin ctia du an: Tén, dia chi, cac chu thé tham
gia, mo ta du an

-Vi tri du an

2 Té&p tin dinh kém

Tén va vi tri cta tép tin dinh kém trung khép

Céc tép tin dinh kém dugc st dung bang cong cy “Link”
Cac tép ¢ trang thai hoat dong

Cac tép tin dinh kém trung khép véi toa do quy dinh

3 Mo hinh phéi hop dinh kém

Céc doi trong “ludi truc”, “cao trinh” ctia mo hinh phdi
hop dugc an

Tat ca khong gian trung 13p bi loai bo

4 D6i lugng BIM can thiét

Ludi truc

Cao trinh

Mong

San, cOt, dam k&t cau

Vich, cau thang, duong dbc

Lanh 106, 6 vang
Két cau khac
Tuong, vach kinh

Cura s0, cua di

Cau thang, lan can
Noi that

Hé thong HVAC

Hé thong MEPF

5 Tinh toan ven moé hinh

Tat ca cac doi tuong treo tudng ¢ cao do khac voi san
hodc trin

Tat ca cac ddi twong gan trén san (tic 1a khong duge ndi
trong khong gian hoic trén tran)

Tat ca d6i twong co dugc két ndi véi hé thong duong ong
Tat ca d6i twong dién dugc két ndi v6i hé thong dién

6 Cay thu muc

Cay thu muc duge to chirc dung tiéu chuin
7 Khung nhin
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STT | Néi dung kiém tra C6 | Khong
Céac khung nhin tuan thii ding khung nhin mau dug thiét
1ap

Céc d6i tuong trong mot khung nhin déu duge hién thi
ding muc dich cia khung nhin
8 Mirc d6 phat trién
Céc d6i tuong dam bao Mirc do phat trién theo giai doan
phat trién mo hinh

e Budc 6. Luu trit mé hinh va danh gia qua trinh thyc hién:

Khi hoan thanh xay dung mé hinh BIM dap tmg cac yéu cau theo quy dinh trong
BEP, Chu dau tu t6 chic luu trit mo hinh dudi dinh dang IFC dé sir dung cho muc dich
cu thé va hd trg cac cong viéc ¢ giai doan sau. Chu dau tu phéi hop v&i cac don vi lién
quan t6 chirc danh gid qua trinh thyc hién 4p dung BIM dé rat ra bai hoc khi trién khai
cac du an tiép theo, kiém tra va duyét mo6 hinh BIM.

e Budc 7. Phat trién irng dung BIM 5D trich xuit thong tin khoi lwong,

du toan:
__________________ -
| |
(B4.1) (B4.2) I I
2 O Thiét 1ap cac
Tong hop mo hinh i R NS |
24 e doi tuong uu G4n ma dinh danh 1én d6i
Mnh/' s [ sty ||
y| giao nhau I
Dat |
I
(84.5) (3a.4) (B4.3) I
Gkt dit licw trmd Thiét 1ap bang thong ké khoi I
Dat hinh B]M luong trong phan mém |
Autodesk Revit |
I
I
Ce}p nhat |
— — — —Khong dat— — — — — > Khoi luong, — — — —
CDE thiét ké

Hinh 2-7: Quy trinh thuc hién wng dung BIM 5D
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Q (© [E | AUTO CREATE LINING CONCRETE{231/383)

Hinh 2-8: Ung dung Tool Plugins chay phdn tich khoi lwong tiv mé
hinh BIM

(Nguon: Trich dan nguén tir ho so néi bé Cong ty c¢é phan ky thudt Tan Phdt Long)

2.4.2. Két qua khi ap dung BIM 5D

Cét
thép

\ 4

: Van
- khuoén

- I

\ 4

A\ 4

Nhan céng

\ 4

Vit liéu

\ 4

Hinh 2-9: Két qud thwe hi¢n ing dung BIM 5D
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2.5. KET QUA SO SANH QUY TRINH THUC HIEN BIM 5D VA PHUONG
PHAP TRUYEN THONG TRONG CONG TAC QUAN LY CHI PHi

Bing 2-3: Bing so sdanh quy trinh giita Phwong phdp do béc khoi
lwong theo phwong phap truyén thong va Phwong phdp do boc khoi
luwong vrng dung BIM 5D

- Phuong phép do béc khéi | Phwong phap do béc khoi
STT | Yeéu to so sainh | lwong theo phwong phap | lwong khi irng dung BIM

truyeén thong 5D
1 | Tinh hi¢u qua - Khong hiéu qua trong cac | - Giup rat ngan thoi gian
du 4n D&B vi can thoi gian | thuc hién trong giai doan
can nhiéu thoi gian thuc thiét ké, du toan cua du 4n

hiéu, d6 chinh x4c phy thugc | D&B thong qua nhiéu cong
vao kinh nghiém ngudi tinh | viéc duoc thuc hién gan

va muc do chi tiét tir thong | nhu ddng thoi trén mot hé
tin thiét ké, kho khan trong | théng dit liéu chung.

viéc cap nhat phuong an

2 | Tinh tryc quan | - Khong c6 sy truc quan - Tinh tryc quan cao
- Quan ly va thé hién thong | - Quan Iy va the hién thong
qua so liéu va cong thure tinh | qua mo hinh 3D va 5D

toan
3 | Tinh phdihop | - Quy trinh khong c¢6 su phdi | - Quy trinh ¢6 su phdi hop
hop cung lc v6i nhiéu bén lién
quan cung thyuc hién.
4 | Tinh dong bd - Khong co6 su dong bo giita | - Cac bén lién quan c6 su
cac bén lién quan dong bo khi thuc hién trong
cung mot moi trueong dir
liéu chung (CDE)
5 |Tinhkéthra | -Mirc d6 ke thira kém - Mirc d6 ké thira cao

2.6. NGHIEN CU'U UNG DUNG BIM 5D VA PHUONG PHAP TRUYEN
THONG TRONG QUAN LY CHI PHI CONG TRINH DAN DUNG VA
CONG NGHIEP TAI CONG TY CO PHAN KY THUAT TAN PHAT
LONG

2.6.1. Du 4n dan dung va cong nghi¢p duwgc ap dung mé hinh thong tin BIM 5D

- Tén cong trinh: NHA MAY SUA NUTRIBIZ VIET NAM

- Dia diém xay dung: Lo s 23-1, 23-5, dudng sb 6, khu cong nghiép Qudc té Protrade,

xa An Tay, thi xa Bén Cat, tinh Binh Duong

- Chui dau tu: Cong Ty TNHH SUA NUTRIBIZ
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- Chu sir dung: Cong Ty TNHH SUA NUTRIBIZ

Hinh 2-10: M6 hinh BIM dw an thi cong

(Nguon: Trich dan nguon tir ho so néi bé Cong ty c¢é phan ky thudt Tan Phdt Long)

Bang 2-4: Théng ké hang muc xdy dung dw an

trét

Sé Dién ti]c)liell‘z“:u Dién tich
STT Hang Muc X tich trét tinh mat do | Mat do
: tang (m2) 1 XD
(m2)
i | Nhaxuong chinh 1 | 128905 12890.5 29.9%,
GD1
la | Nha vin phong 2 | 1,165.1 | 1,165.1 | 1,165.1 2.8%
Ib | Nha phu trg 2 | 11005 | 1100 1100.5 2.46%
2 | Nhabao vé 1 1 14.0 14.0 0.03%
3 | Nha bao vé va tai xé 1 42.0 42.0 0.10%
4 | Nhaxe 1 3383 3383 0.78%
5 |Nhalohoivaxirly 1| 1,063.6 1,063.6 2.47%
nuoc
6 | Nha rac ] 150.3 1503 0.35%
Khu xtr Iy nudce thai o
7 cpl ] 5375 5375 1.25%
Khu xtr Iy nudce thai o
8 | Gpo ] 418.5 418.5 0.97%
g | Patdy il chokho 4,021.9 40219 | 9.32%
nguyén li¢u GD2
Dat duy trir cho kho o
10 | hanh phim GB2 8.437.6 84373 | 19.56%
11 | Tong dién tich XD 17311 | 40.12%
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gi | Dién t,Dl:‘-’i‘} Dién tich
STT Hang Muc 20 | tich trét 1 AU inh mat do | Mat do
tang (m2) 1 XD
(m2)
12 | San dudng 4,102.9 9.51%
Cay xanh (Téi thiéu .
13 | Jo% ) 8,8542 | 20.52%
14 | Tong dién tich dat 43,1463 | 100.00%
Mat d6 XD (Tdi da .
15| 00, ) 40.12%

- Theo théng tu 06/2021/TT-BXD, muc 1.2.7.1.a Nha may sita voi tong san lugng cac

loai san pham 14 35,000,000 lit/ nim. Do d6 thudc cong trinh thudc cap 2.

- Theo quy md két cau cong trinh. Tong dién tich san 1a 17,311m2 thudc cap 2.

» Du an dugc thuc hién boc tach khoi luong theo cach truyén théng véi quy trinh

va cac budc thyc hién dugce trinh bay ¢ Hinh 2.2 va ung dung cong nghé¢ BIM
5D theo trinh tu dugc trinh bay ¢ Hinh 2.4- 2.7
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CHUONG 3. KET QUA PHAN TICH

3.1. KET QUA KHAO SAT CHUYEN GIA

3.1.1. Két qua phan tich dir liéu khao sat

Két qua khao sat duoc tong hop trong bang nhu sau:

Bing 3-1: Két qud khdo sdt ¥ kién chuyén gia

e . Két qua Ti l€ trung két

STT ARIGUIHLUE DR Khio sit qui binh Kitio sit
Ung dung BIM va mirc d9 phat trién BIM

I ey At K LtA. s
0 thoi diem hién tai

1 Co quan/ To chirc/ Cong ty noi anh (chi) 1a

’ gi?
Nha thau thi cong 25 50%
Tu van giam st 8 15%
Tu vén thiét ké 10 20%
Chu dau tur 5 10%
Ban quan 1y nha nuéc - 0%
Chuyén gia 2 5%
Khéc - 0%
50 cau tra loi
0% 5% 0%
® Nha thau

./

= Tu van giam sat

Tu vAn thiét ké

Chu dau tu

= Ban quan ly nha nudc

= Chuyén gia
= Khac
) Anh (chi) da cong tac ¢ vi tri trén dwgc bao
) lau?
Duéi 5 ndm 30 60%
Tu 05 + 10 ndm 20 40%
Tu 10 ~ 20 nam - 0%
Trén 20 nam - 0%
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. .. Két qua Ti 1¢ trung két
STT Noi dung khao sat khio sat | qua binh khao sat
50 cau tra loi
0% 0%
= Dudi 5 nam
= Dudi 10 nam
= Trén 10 nam
Khac
Cong cu va nén tiang BIM dang dwgc ap
3. AR e~ .
dung tai noi lam viéc cua anh chi?
N1.1 Autodesk Revit, Naviswork, BIM 360 23 45%
N1.2 Tekla 12 25%
N1.3 Trimble Connect - 0%
N1.4 ArchiCad 5 10%
N1.5 Sketchup 8 15%
N1.6 Khac 2 5%

50 cau tra lo1

4

= Autodesk Revit, Naviswork, BIM

360
= Tekla

= Trimble Connect

ArchiCad
10%
0% = Sketchup
= Khac
Mikc d§ phat trién BIM tai noi 1am viéc
4. . .
cua anh chj?
N1.7 LOD 100 2 5%
N1.8 LOD 200 5 10%
NI1.9 LOD 300 20 40%
NI.10 LOD 350 15 30%
NI.11 LOD 400 8 15%
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Két qua Ti 1¢ trung két
khio sat | qua binh khao sat

STT Noi dung khio sat

50 cau tra o1

= LOD 100
= LOD 200
= LOD 300
LOD 350
= LOD 400
5 Cip do phat trién BIM tai noi lam viéc ciia
) anh chi?
N1.12 BIM 3D 20 40%
N1.13 BIM 4D 18 35%
N1.14 BIM 5D 12 25%
N1.15 BIM 6D - 0%
N1.16 BIM 7D - 0%
50 cau tra loi
0% 0%
= BIM 3D
= BIM 4D
= BIM 5D
BIM 6D
= BIM 7D
6 Giai doan ap dung BIM tai noi lam viéc
) cua anh chi?
N1.17 | Giai doan thict ké 12 25%
N1.18 | Giai doan dau thau 28 55%
N1.19 Giai doan thi cong 8 15%
N1.20 Giai doan van hanh du an 2 5%
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STT

Noi dung khio sat

Két qua
khao sat

Ti 1¢ trung két
qua binh khao sat

50 cau tra 1oi

® Giai doan thiét ké

= Giai doan d4u thau

* Giai doan thi cong

Giai doan van hanh dy an

Il Yéu to hiéu qua khi img dung BIM

1 Tinh hiéu qua khi 4p dung BIM

N2 G:iﬁp so sanh phuong an thuc hién 10 20%
de dang
Giup thoi gian thyc hién dy &n D&B dugc rat

N2.2 ngan thong qua nhiéu cong viéc duogc thyc 13 25%
hi¢n gan nhu dong thoi tir mdt mo hinh
Giup viéc boc tach khoi lugng dién ra nhanh o

N2.3 chong, d& dong bd thong qua BIM 5D 17 35%
Gitp han ché that thoét thong tin khi chuyén

N2.4 giao cho giai doan thi cong va van hanh, bao 7 15%
tri du an
Yéu t6 khac 3 5%




STT Noi dung khio sat

Két qua
khao sat

Ti 1¢ trung két
qua binh khao sat

50 cau tra o1

véu§ khic [ 5%

Giap han ché that thoat thong tin khi chuyén giao cho _ 154
0

giai doan thi cong va van hanh, bao tri du an

Giup viée béc tach khdi lwong dién ra nhanh chong, dé

ddng bd thong qua BIM 5D

Giup thoi gian‘ thuc hién du an D&B duoc rit ngén
thong qua nhiéu cong viéc dugc thuc hién gan nhu

dong thoi tr mot mo hinh

Gitip so sanh phuong an thuc hién dé dang _ 20%

0% 5% 10% 15% 20% 25% 30% 35% 40%

B Series |

2 Tinh truc quan khi ap dung BIM

N2.5 thong qua mo hinh 3D

Gitp ¥ tuong thiét ké dugce dé hinh dung

20

40%

Gitp viéc thé hién trinh tu

thi cong va chi phi

N2.6 thyc hién theo thoi gian dugc thé hién rd hon 15

thong qua BIM 4D

30%

N2.7 trong

Gitp sém phat hién ra va cham giira cac doi

25%

Yéu t6 khac

5%

50 cau tra o1

Yéu t6 khéc

Gitp som phat hién ra va cham gitra cac déi trong

Giup viéce thé hién trinh tu Ehi cong va chi phi thuc
hi¢n theo thoi gian dugc thé hién 16 hon thong qua
BIM 4D

Giup ¥ twong thiét ké dwoc d& hinh dung thong qua
mo hinh 3D

&0
I 2

I 0%

I, 0%

0% 5% 10% 15% 20% 25% 30%

B Series |

35% 40% 45%

3 | Tinh phéi hop khi dp dung BIM
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. . Két qua Ti 1¢ trung két
STT Noi dung,khao sat khido sat | qua binh khio sat
N2.8 Q1up Atang,i cuong su phoi hop thuc hién gitra 2 459%
cac bd mon
N2.9 Gu‘lp t.a;n g CUONg Su b h?l hop gia chi dau t, 28 55%
nha thiét k¢, thi cong va cung cap

50 cau tra loi

Gidp tang cuong su phéi hop giita chu dau tu, nha thiét
ke, thi cong va cung cap

Giup tang cudng su phdi hop thuc hién giita cac bd

45%

55%

mon
0% 10% 20% 30% 40% 50% 60%
B Series 1
4 Tinh dong b¢ va ke thira khi 4p dung BIM
Giup su the hién cau kién & tat ca cac goc
N2.10 nhin trong mo6 hinh BIM déu dong b voi 33 65%
nhau
Gitp san pham tir mot cong cu trong BIM dé
N2.11 dang dugc chuyén giao cho cac cong cu BIM 17 35%
khac
50 cau tra loi
Giup san phém tir mot cong cu trong BIM dé dang 35%
duoc chuyén giao cho cac cong cu BIM khac ’
Gitip sy thé hién cdu kién ¢ tit ca cac goc nhin trong _ 65%
()

mo hinh BIM déu ddng bé véi nhau

0% 10%  20% 30% 40% 50%

B Series |

60%  70%

Yéu t6 anh hwéng dén sy phat trién caa

m ung dung BIM

1 Yeéu to con nguoi

N3.1 Quy trinh thyc hién BIM 15

30%
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. . Két qua Ti 1¢ trung két

STT N(.)INdllllg khao sat khido sat | qua binh khio sat
N3.2 Tai liéu huéng dan BIM 10 20%
N33 Tiéu chuén apduyngBIM =~ ‘ 8 15%
N34 Yéu cau nhan su ¢6 su hiéu biét nhat dinh ve 13 25%

BIM
N35 qu cau r}l}lan su c6 chuyén mon nhi€u hon va ) 50

no luc nhiéu hon
N3.6 Ye}l cau _n‘Ahan vién phai co tinh than lam vi¢c ) 50

nhém nhi€u hon

50 cau tra loi

Yéu cau nhén vién phal.g:o tinh than lam viéc nhom )
nhic¢u hon

Yéu cu nhan su ¢o chu}./kén mon nhiéu hon va nd luc s
nhiéu hon

Yéu cau nhén su ¢6 sy hidu biét nhat dinh vé BIM [ NG 25%

Tiéu chuan ap dung BIM NN 15%
Tai liéu huong dan BIM I N 0%

Quy trinh thyc hién BIM [ I NG 30%

0% 5% 10% 15% 20% 25% 30% 35%

M Series 1
2 Yéu to chi phi
N3.7 Chi phi dao tao vé BIM 15 30%
Chi phi nang cip co so ha tang va thiét bj dé 0
N38 | thyc hién BIM 8 15%
N3.9 Chi phi ban quyén cac phan mém BIM 22 45%
N3.10 Chi phi nhan sy van hanh BIM 5 10%

50 cau tra 1o1

Chi phi nhan sy van hanh BIM | NEREEEEE 5

Chi phi ban quyén cac phin mém BIM _ 15%

Chi phi nang cép co so ha tﬁng va thiét bi dé thuc hién
I 5%
BIM
Chi phi dao tao vé BIM [ N AN 5

0% 5% 10% 15% 20% 25%

B Series 1

30% 35% 40%
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3.1.2. Kiém dinh d¢ tin ciy thang do Cronbach’s Alpha cac nhém nhén to:

Kiém dinh d¢ tin cdy thang do Cronbach's Alpha 13 cong cu sé& gitp kiém tra xem
cac bién quan sat cia nhan t6 me (nhan td A) c6 dang tin cdy hay khong, c6 t6t khong.
Phép kiém dinh nay phan anh mirc d6 twrong quan chit ché giira cac bién quan sét trong
cung 1 nhéan t6. N6 cho biét trong cac bién quan sat cia mot nhan t6, bién nao da dong
g6p vao viée do luong khai niém nhan t6, bién nao khong. Két qua Cronbach Alpha cia
nhan tb ot thé hién rﬁng cac bién quan sat ching ta liét ké 1a rat tét, thé hién duoc dac
diém cta nhan t6, chung ta di c6 duoc mot thang do tot cho nhén t6 nay.

Trudc tién, ching ta can hiéu dugc khai niém tinh nhét quan ndi by cua mdt yéu
t6. Tinh nhat quan ndi bo nghia 1a cac bién quan sat trong mot thang do phai co sy twong
quan thuan chdt ch€ nhau, cung giai thich cho mt khai niém. Cronbach' Alpha 1a mot
chi s6 do luong tinh nhat quan ndi bo nay. Nhu vay, néu mot thang do ma céc bién quan
st co sy twrong quan thuén cang chit ché, thang do d6 cang c6 tinh nhit quan cao, hé sb
Cronbach’s Alpha s€ cang cao.

Hé s6 Cronbach’s Alpha co gia tri bién thién trong doan [0,1]. Mtrc 0 nghia la
cac bién quan sat trong nhom gan nhu khéng c6 mot su twong quan niao, mirc 1 nghia 1a
cac bién quan sat twong quan hoan hao v6i nhau, hai mirc 0 va 1 hiém khi xay ra trong
phan tich dir li¢u. Mot sO truong hop xuét hién hé sd Cronbach’s Alpha dm vuot ngoai
doan gidi han [0,1], luc nay thang do hoan toan khong c6 d9 tin cdy, khong co6 tinh don
hudng, cac bién quan sat trong thang do ddi 1ap, nguoc chiéu nhau.

Theo Nunnally (1978), mot thang do tot nén c6 d6 tin cdy Cronbach’s Alpha tir
0.7 tré 1én. Hair va cong sy (2009) ciing cho rang, mot thang do dam bao tinh don hudng
va dat do tin cay nén dat ngudng Cronbach’s Alpha tir 0.7 tr¢ 1€n, tuy nhién, véi tinh
chat 1a mot nghién ctiu kham pha so bd, ngudng Cronbach’s Alpha 14 0.6 c¢6 thé chap
nhén duogc. Hé sé Cronbach's Alpha cang cao thé hién do tin cay cua thang do cang cao.

Mot chi s6 quan trong khac d6 1a Corrected Item — Total Correlation. Gia tri nay
biéu thi mdi twong quan gitra timg bién quan sat vdi cac bién con lai trong thang do. Néu
bién quan sat c¢6 sy twong quan thuin cang manh véi cac bién khac trong thang do, gia
tri Corrected Item — Total Correlation cang cao, bién quan sat d6 cang t6t. Cristobal va
cong su (2007) cho rang, mot thang do t6t khi cac bién quan st ¢é gia tri Corrected Item

— Total Correlation tir 0.3 tr¢ 1én. Nhu vay, khi thyc hi¢n kiém dinh d¢ tin cay
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Cronbach’s Alpha, bién quan sat c6 hé s6 Corrected Item — Total Correlation nho hon
0.3, can xem xét loai bo bién quan sat 6. Hé s6 Corrected Item — Total Correlation cang

cao, bién quan sat do cang chat lugng.

Bing 3-2: Gid tri hé s6 Cronbach’s Alpha Nhém 1

Cronbach's Alpha N of Items
0.732 20

Bing 3-3: Téng hop gid tri hé sé Cronbach’s Alpha cdc bién quan st

Nhom 1
Corrected Cronbach's
Scale Mean if | Scale Variance | Item-Total Alpha if Item
Item Deleted | if Item Deleted | Correlation Deleted
N1l 55.820 34.722 0.418 0.712
N12 55.800 33.592 0.473 0.706
N13 54.400 33.551 0.478 0.705
N14 55.800 33.551 0.444 0.708
N15 55.780 33.644 0.436 0.709
N16 54.420 32.126 0.607 0.692
N17 55.980 33.979 0.466 0.707
N18 55.860 32.164 0.608 0.692
N19 56.060 32.058 0.525 0.698
N110 55.880 32434 0.541 0.697
N111 55.780 39.808 0.193 0.748
N112 54.160 38.015 0.037 0.741
N113 55.860 38.286 0.033 0.739
N114 55.880 39.087 0.080 0.747
N115 55.960 35.100 0.391 0.715
N116 55.880 36.720 0.280 0.724
N117 54.320 36.100 0.230 0.727
N118 55.900 36.459 0.176 0.732
N119 54.400 39.633 0.145 0.752
N120 55.660 40.229 0.215 0.757

Bing 3-4: Gid tri hé s6 Cronbach’s Alpha Nhém 2

Cronbach's Alpha N of Items

0.761 11
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Bang 3-5: T 5ng hop gia tri hé sé Cronbach’s Alpha cac bién quan sat

Nhom 2
Corrected Cronbach's

Scale Mean if | Scale Variance | Item-Total Alpha if Item

Item Deleted | if [tem Deleted | Correlation Deleted
N21 29.560 26.333 0.096 0.771
N22 29.480 23.234 0.519 0.733
N23 28.280 23.798 0.322 0.753
N24 28.100 26.827 0.033 0.791
N25 29.620 25914 0.056 0.785
N26 28.500 20.582 0.752 0.698
N27 29.780 19.808 0.707 0.698
N28 29.880 20.679 0.697 0.704
N29 29.780 19.971 0.668 0.703
N210 29.920 19.708 0.729 0.695
N211 29.900 26.582 0.005 0.789

Bing 3-6: Gid tri hé s6 Cronbach’s Alpha Nhém 2
Cronbach's Alpha N of Items

745 10
Bing 3-7: Téng hop gid tri hé sé Cronbach’s Alpha cdc bién quan st
Nhom 3
Corrected Cronbach's

Scale Mean if | Scale Variance | Item-Total Alpha if Item

Item Deleted | if Item Deleted | Correlation Deleted
N31 25.540 9.070 0.795 0.650
N32 25.540 9.029 0.773 0.653
N33 24.280 8.859 0.837 0.640
N34 25.580 8.289 0.761 0.649
N35 25.560 13.762 0.103 0.778
N36 25.600 12.735 0.180 0.750
N37 25.540 13.315 0.017 0.767
N38 25.380 12.608 0.234 0.744
N39 23.640 13.664 0.076 0.775
N310 25.700 12.214 0.355 0.732




0.765
0.76
0.755
0.7

0.74

0.732

0.7
0.735
0.73
0.725
0.72
0.715

Nhém 1

55

Cronbachs’ Alpha

0.761

Nhém 2

0.745

Nhém 3

Hinh 3-1: Két qud théng ké hé sé Cronbachs’ Alpha

Tir két qua kiém dinh trung binh gia tri hé s Cronbach’s Alpha cac bién quan sat

trong cac nhom 0.665 > 0.6 vé co ban dat yéu cAu, tat ca hé sd co gia tri >0.3 va nhd

hon gia tri hé s6 Cronbach’s Alpha twong Gmg v6i timg nhom. Nhu vay thang do c6 do

tin cay va cac bién quan sat déu c6 y nghia giai thich cho nhém nhéan t6 N.

3.1.3. Két qua thong ké mé ta tong hop:

Bang 3-8: Descriptive Statistics

Std.
N Minimum | Maximum Mean Deviation
NI11 50 1.0 4.0 2.580 7309
N12 50 1.0 4.0 2.600 .8330
NI13 50 3.0 5.0 4.000 .8330
N14 50 1.0 4.0 2.600 .8806
N15 50 1.0 4.0 2.620 .8781
N16 50 3.0 5.0 3.980 .8687
N17 50 1.0 4.0 2.420 7848
N18 50 1.0 4.0 2.540 .8621
N19 50 1.0 4.0 2.340 9817
N110 50 1.0 4.0 2.520 .9089
NI111 50 2.0 3.0 2.620 4903
N112 50 3.0 5.0 4.240 7160
N113 50 1.0 3.0 2.540 .5789
N114 50 1.0 3.0 2.520 .6465
N115 50 1.0 4.0 2.440 7045
N116 50 1.0 3.0 2.520 .5436
N117 50 3.0 5.0 4.080 7783
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Std.
Minimum Maximum Mean Deviation

NI118 50 1.0 4.0 2.500 .8144
N119 50 3.0 5.0 4.000 .6701
N120 50 1.0 4.0 2.740 .6642
N21 50 1.0 3.0 2.720 .5729
N22 50 2.0 4.0 2.800 .6999
N23 50 3.0 5.0 4.000 8571
N24 50 3.0 5.0 4.180 .8254
N25 50 1.0 4.0 2.660 .8947
N26 50 3.0 5.0 3.780 .8640
N27 50 1.0 4.0 2.500 1.0152
N28 50 1.0 4.0 2.400 9035
N29 50 1.0 4.0 2.500 1.0351
N210 50 1.0 4.0 2.360 1.0053
N211 50 1.0 4.0 2.380 .8303
N31 50 1.0 4.0 2.500 9941
N32 50 1.0 4.0 2.500 .8391
N33 50 3.0 5.0 3.760 .8221
N34 50 1.0 4.0 2.460 8411
N35 50 2.0 3.0 2.480 .5047
N36 50 2.0 3.0 2.440 5014
N37 50 2.0 3.0 2.500 4949
N38 50 2.0 3.0 2.660 4785
N39 50 4.0 5.0 4.400 5150
N310 50 2.0 3.0 2.340 4785
Valid N

(listwise) >0

Gi4 tri trung binh ctia 41 bién quan sat ctia cac nhoém khéo sat 1,2,3 ¢6 muc diém

tir 2.340 dén 4.00 trén thang do Likert 5 diém.

Phan 16n c4c cau tra 101 bang khao sat déu dong y ¢ thoi diém hién tai BIM dugc

phat trién thong dung nhit & mirc 36 LOD 350 chiém 75%va phat trién dén cap do BIM

5D & “giai doan dy toan dau thau” voi yéu td « Giup boc tac khéi lwong dién ra nhanh

chong, dé dong bo théng qua BIM 5D” chiém 69% va yéu té anh huong 16p nhat 1a

“Quy trinh thyc hién BIM” chiém 58% anh huong dén dén két qua cua qué trinh thuc

hién va sy phat trién ciia BIM ¢ thoi diém hién tai.
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3.2. KET QUA PHAN TiCH UNG DUNG PO BOC KHOI LUQNG THEO
PHUONG PHAP TRUYEN THONG VA DUNG DUNG BIM 5D

3.2.1. Két qua cong tac do béc khoi lwong thi cong

o A& = R =
v > - - E
A8 ¢ e . c " i ® M_u_o = = | s . = T
1 [DU AN NHA MAY 5UA NUTRIBIZ T T T ITRIBE
2| naa peoe: i cdomo xAT DU, ol TIIEY VA A ThT . e  DumG, Hodes e kv T
4 iy v | BTONG 80 5 KHL CONG NOHIER QUOC TR FROTRADE - AN TAY - EENCAT - SR DUSNG VA 235, BUGNG 80 8, KHU CONG NCHIEF QUOC TE FROTRADE — AN TAY — BEN CAT — Bited DUONG.
2 4| G DAL U CONG TV THHes SR HUTRIBIZ
. 5| NHATHALL CONG TV CO PHAN KF THUAT TAN PHAT LONG
= . - & | HOTBANG 50, 22015AMBTEDMLTIEE T
. BANG DIEN GIAI CHI TIET KHOI LUQNG COT THEP NHA XUONG 7
= o BANG DIEN GIAI KHOI LIFQONG CHI TIET CONG TAC BE TONG
10 Than )
B e = cin | ™355 | 1hd s g [ B4 1m0 | Basang | B4

1 sTT Chu kign Moy | Rema | ema | wian ) = (3} 3y [}
2 i ) )
i . = = = o || E L wiovero| cwco| o
e bo | A | e oG chine
b i (P TR a0
2| 3 I
b vas i )
2a
2
2 g i was | | 48

i i | T 1,480

DMCT T BAT o -

CTDET | cHONG MOl | KHAC | BT | WK | KLGTMX .. &

Hinh 3-2: Két qua tinh todn béc tach khdi lgng dy todn cong trinh
bang phuwong phdp truyén thong

(Nguon: Trich dan nguon tir ho so néi bé Cong ty c¢é phan ky thudt Tan Phdt Long)

3.2.2. Két qua cong tic do béc khoi lwong ap dung BIM 5D
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Hinh 3-3: Két qud tinh todn béc tach khéi wgng du todn cong trinh
bang phuwong phap dung dung BIM 5D

(Nguon: Trich dan nguén tir ho so néi bé Cong ty c¢é phan ky thudt Tdan Phdt Long)
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3.3. KET QUA SO SANH AP DUNG BIM 5D VA PHUONG PHAP PO BOC
KHOI LUQNG TRUYEN THONG
Phuong an duoc so sanh dua ra gitra khdi luong du an duoc boc tach quan Iy theo
phuong phap truyén thong va phwong phap tmg ung BIM 5D trong thoi diém dau dau,
1ap ngan sach d6i chiéu voi khdi lugng thue thé khi thi cong du an dé mang lai két qua
khach quan chinh xac nht.
Bing 3-9: Bing thong ké két qua khoi liwong van khuon

KET QUA THONG KE KHOI LUQONG VAN KHUON (m2)

6000

5000

4000
3000
2000
1000
AT

0

NHA NHA VAN NHA PHU HA TANG
XUONG PHONG
B Khoi luong tinh theo truyén thong 5680 4407 3335 590
B Khdi lugng tinh theo BIM 5D 5339 4054 3168 590
B Khéi lugng thuc té thi cong 5168 4186 3068 572

Ty 1€ chinh xac v61 phuong an ing dung BIM 5D: 94%

Hang muc Nha xwéng chinh: ’ )
- Phuong phap truyén thong khoi lugng cao hon khoi lwong khi itrng dung moé hinh

BIM 5D: 6%
Nhiing vi tri giao nhau cta cc ciu kién phurc tap va v6i cung lac nhiéu vi tri nguoi
thue hién tinh toan thudng bi bo sot hodc bo qua dan dén du khéi lugng.
Nhing cau kién phuc tap dic thu cia nha may san xuét viéc tinh toan dya trén ban vé
2D thudng dan dén sai sot nén bu lai hé sé hao hut cao.

Phu thudc nhiéu vao kinh nghiém va ky ning cta nguoi thuc hién tinh toan.
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- Phuong phép truyén thong khéi luong cao hon khdi lugng khi thi cong thuc té:
9%

Phuong phép truyén thong dugc tinh toan trong giai doan dau thau, véi goi thau thiét
ké va xay dyng, nha thau can phai cip nhat phuong an va khdi luong lién tuc nén dan
dén khéi luong dy thau thuong sai sot va c6 hé sd hao hut khéi lwong tinh toan cao, khi
thi cong thyc hién viéc kiém soat khéi luong hao hut thuc té khi cong nén khéi lugng
thap hon du toan luc dau thau.

REGHG-S-= 8 u- /FOA G-0FENA-v Ackodesk Revit 2020 + BM-NUTRIS vt - 30 View 30-STRUCTURE Qg =GO - ® X
I 2ochtectre Store  Stedl  Symems  fnset  Annstste  Ansyze  Masing & Ste  Colsborste  View  Mansge  AdSdw Dok Moddy | Srctursl Fousdatica: (e

Hinh 13: Truong hop va cham doi tuwgng trong mé hinh 1
(Nguon: Trich dan nguén tir ho so néi bé Cong ty cé phan ky thudt Tan Phdt Long)
- Phuong phap tmg dung BIM 5D c6 khdi luong cao hon khdi lwong thi cong thuc
té: 4%
Phuong phap g dung md hinh BIM 5D v&i khdi lugng tinh toan truc quan, dua ra khoi
luong dung véi thi cong thuc té giup cho qua trinh thi cong tan dung t6t khdi luong vt
tu dan dén tiét kiém duoc khdi lwong khi thi cong thuc té
> Khi tmg dung BIM 5D trén hang muc nha xudng sé tiét kiém duoc 5% khdi lugng
véan khudn so v&i phuong an truyén théng khi thi cong
Hang muc Nha van phong:
Véi quy dién tich xay dung 1165.1m2 dién tich san trét va 1165.1m2 san tang 1 c6
nhimg nguyén nhan dan dém chénh léch khéi lugng tinh toan nhu sau:
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- Phuong phap truyén théng khdi lvgng cao hon khéi lwrong khi tmg dung mé hinh
BIM 5D: 8%
Ban vé& 2D dung d¢é tinh toan khong dién ta duoc hét cac thong sb tinh toan va vi tri can

tinh toan khdi lwgng din dén tinh thiéu khdi luong, sai sot.
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v
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‘ Hinh 14: Truwong hop va cham doi twgng trong moé hinh 2
(Nguon: Trich dan nguon tir ho so néi bé Cong ty c¢é phan ky thudt Tan Phdt Long)

- Phuong phép truyén thong khdi lwong cao hon khdi lwong khi thi cong thuc té:
5%
Tinh toan khdi luvgng theo ban v& 2D d& bj thiéu sot cdu kién, chua dung voi bién phap
thi cong thyc té.
- Phuong phap g dung BIM 5D c6 khéi luong thap hon khéi lugng thi cong thuc
té: 3%
Phuong phép tng dung md hinh BIM 5D véi khéi lugng tinh toan trie quan, dwa ra khoi
luong ding vai thi cong thuc té gitp cho qua trinh thi cong tan dung t6t khdi luong vat
tu dan dén tiét kiém duoc khoi luong khi thi cong thuc té.
Phuong phép tng dung mo hinh BIM 5D véi khdi lwong tinh toan truc quan gitp giam
viée thiéu sot khdi lugng cta cac cau kién khi 1ap du toan.
» Khi tng dyng BIM 5D trén hang myc nha van phong s¢ tiét kiém duoc 2% khoi
lwong van khuén so v6i phuong 4n truyén thong khi thi cong

Hang muc Nha phu trg:
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Véi quy dién tich xdy dung 1100.5m2 dién tich san trét va 1100.5m2 san tang 1 c6
nhitng nguyén nhan dan dém chénh 1éch khdi lwong tinh toan nhu sau:
- Phuong phép truyén thong khdi luong cao hon khdi luong khi tng dung mé hinh

BIM 5D: 5%

Ban vé& 2D dung d¢é tinh toan khong dién ta duoc hét cac thong sb tinh toan va vi tri can
tinh toan khéi lugng dan dén tinh thiéu khdi luong, sai sot.
- Phuong phép truyén théng khéi luong cao hon khéi lwong khi thi cong thuc té:

8%

Tinh toan khéi lugng theo ban vé& 2D dé bi thiéu sot cAu kién, chua dung voi bién phap
thi cong thyec té.
- Phuong phap tmg dung BIM 5D c¢6 khdi lwong cao hon khdi lwong thi cong thuc

té: 3%

Phuong phép tng dung mé hinh BIM 5D véi khéi lugng tinh toan truc quan, dua
ra khéi luong dung véi thi cong thuc té gitip cho qua trinh thi cong tan dung tot khoi
luong vat tu dan dén tiét kiém duogc khdi lugng khi thi cong thuc té.

Phuong phép tng dung mo hinh BIM 5D véi khdi luong tinh toan tryc quan gitp giam
viéc thiéu sét khoi lugng cua cac cAu kién khi 1ap du toan.
» Khi ting dung BIM 5D trén hang muc nha phu trg sé tiét kiém duoc 5% khbi
lwong van khudén so v&i phuong an truyén thong khi thi cong
Hang muc ha tang, dwong ndi bo:

Véi quy dién tich xay dung 9998m?2 bao gom: dudng bé tong loai 1, loai 2, dudng
gach trong co, 16i di bo c6 nhimng nguyén nhan dan dém chénh léch khi lugng tinh todn
nhu sau:

- Phuong phép truyén théng khdi lugng bang khdi luong khi tmg dung mé hinh

BIM 5D va cao hon khéi luong thue té: 3%

Hang muc ha tﬁng, dudng ndi bd vaéi tinh chét khong qua phuec tap, toan bo thong tin
thiét ké trén ban vé& 2D diéu c6 thé duoc tinh toan theo phuong phap truyén thong voi
d6 chinh xac cao. Vi vy khdi lugng bang phuong phap nay ciing khéng chénh 1éch vé
khéi lugng niéu va gan nhu tuong duong nhau khi so véi phuong phap tng dung BIM

5D va kiém chtng v6i khéi luong thuc té d3 thi cong.
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> Khi tng dung BIM 5D trén hang muc ha tang, dudng ndi bd chi chénh 1éch 3%
khéi lvong van khudn bang voi phuong phap boc tach khéi luong truyén thong
so khoi khdi luong thuc té thi cong.

Bing 3-10: Bing théng ké két qua khoi luong bé tong

KET QUA THONG KE KHOI LUQNG BE TONG (m3)
4000
3500
3000
2500
2000
1500
1000
S V¥
0 ‘ o ‘ —_—
NHA NHA VAN NHA PHU HA TANG
’ ‘ , XUONG PHONG TRO
B Khoi lwgng tinh theo truyén thong 3575 835.3 782 4.5
B Khbi lugng tinh theo BIM 5D 3324 810 758 4.4
HKhoi lugng thuc te thi cong 3432 793 735 43
Ty 1€ chinh xac vdi phuong &an ing dung BIM 5D: 97%

Hang muc Nha xwéng chinh:
- Phuong phép truyén thong khdi lugng cao hon khéi lugng khi tng dung mé hinh
BIM 5D: 7%
Nhiing vi tri giao nhau ciia cc cau kién phirc tap va véi cung lac nhiéu vi tri ngudi thuc
hién tinh toan thuong bi bo sot, hodc bo qua dan dén du khdi luong.
Nhiing cAu kién phtrc tap déac thu ciia nha may san xuit viéc tinh toan dya trén ban vé
2D thuong dan dén sai sot nén bu lai hé s6 hao hut cao.
Phu thudc nhiéu vao kinh nghiém va ky nang ctia nguoi thyuc hién tinh toan.
- Phuong phép truyén thong khéi luong cao hon khéi lwong khi thi cong thuc té:
4%
Phuong phap truyén thong duoc tinh toan trong giai doan dau thau, véi goi thau thiét ké

va xdy dung, nha thau can phai cip nhat phuong an va khdi lwong lién tuc nén dan dén
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khéi luong du thau thudng sai s6t va co hé s6 hao hut khdi lugng tinh toan cao, khi thi
cong thuc hién viéc kiém soat khéi luong hao hut thuc té khi cong nén khdi luong thép
hon dy toan lac dau thau.
- Phuong phap ting dung BIM 5D c¢6 khéi lugng thap hon khéi luong thi cong thuc
té: 3%
Phuong phap tmg dung mé hinh BIM 5D véi khéi lugng tinh toan truc quan, dua ra khoi
lwong dung véi thi cong thuc té gitp cho qué trinh thi cong tan dung tot khdi luong vat
tur dn dén tiét kiém duoc khdi luong khi thi cong thuc té
» Khitung dung BIM 5D trén hang muc nha xudng s¢ tiét kiém duoc 1% khéi luong
bé tong so v6i phuong an truyén thong khi thi cong.
Hang muc Nha van phong:
Véi quy dién tich xay dung 1165.1m2 dién tich san trét va 1165.1m2 san tang 1
c6 nhitng nguyén nhan dan dém chénh 1éch khéi luong tinh toan nhu sau:
- Phuong phép truyén théng khdi luong cao hon khdi lwong khi ing dung mé hinh
BIM 5D: 3%
Ban vé& 2D dung d¢é tinh toan khong dién ta duoc hét cac thong sb tinh toan va vi tri can
tinh toan khéi lugng dan dén tinh thiéu khdi luong, sai sot.
- Phuong phép truyén théng khéi luong cao hon khéi lwong khi thi cong thuc té:
5%
Tinh toan khdi lugng theo ban vé 2D dé bj thiéu sot cu kién, chua dang v bién phap
thi cong thuc té.
- Phuong phap tmg dung BIM 5D c¢6 khdi lwong cao hon khdi luong thi cong thuc
té: 2%
Phuong phép tng dung mé hinh BIM 5D véi khéi lugng tinh toan trie quan, dua ra khoi
luong ding vai thi cong thuc té giup cho qua trinh thi cong tin dung t6t khdi lwong vat
tu din dén tiét kiém duoc khoi luong khi thi cong thuc té.
Phuong phép tng dung mo hinh BIM 5D véi khdi luong tinh toan tryc quan gitp giam
viéc thiéu sot khéi luong cta cac cAu kién khi 1ap du toan.
> Khi tmg dung BIM 5D trén hang muc nha vin phong sé tiét kiém duoc 3% khdi

luong bé tong so voi phuong an truyén théng khi thi cong
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Hang muc Nha phu trg:

Véi quy dién tich xay dung 1100.5m2 dién tich san trét va 1100.5m2 san tang 1
c¢6 nhirng nguyén nhan dan dém chénh léch khdi lwong tinh toan nhu sau:

- Phuong phép truyén thong khdi lwong cao hon khéi lwong khi g dung mé hinh

BIM 5D: 3%

Ban vé& 2D dung d¢é tinh toan khong dién ta duoc hét cac thong sb tinh toan va vi tri can
tinh toan khdi lugng dan dén tinh thiéu khdi luong, sai sot.
- Phuong phap truyén thong khéi luong cao hon khéi lugng khi thi cong thuc té:

6%

Tinh toan khéi lugng theo ban v& 2D dé bi thiéu sot cAu kién, chua dung voi bién phap
thi cong thyec té.
- Phuong phap tmg dung BIM 5D c¢6 khdi luong cao hon khdi luong thi cong thuc

té: 3%

Phuong phap tmg dung mé hinh BIM 5D véi khéi lugng tinh toan truc quan, dua ra khoi
lwong dung véi thi cong thuc té gitp cho qué trinh thi cong tan dung tot khdi lwong vat
tu dan dén tiét kiém duoc khdi luong khi thi cong thuc té.
Phuong phap tmg dung mo hinh BIM 5D véi khdi luong tinh toan truc quan gitip giam
viéc thiéu sot khoi luong cua cac cau kién khi 1ap du toan.

» Khi tng dung BIM 5D trén hang muc nha phu trg sé tiét kiém duoc 3% khbi

luong bé tong so voi phuong an truyén thdng khi thi cong

Hang muc ha tang, dwong ndi bd:

Vi quy dién tich xay dung 9998m2 bao gdm: duong bé tong loai 1, loai 2, duong
gach trong co, 16i di bo ¢6 nhing nguyén nhan dan dém chénh 1éch khéi lugng tinh toan
nhu sau:

- Phuong phép truyén théng khdi lugng bang khdi luong khi tmg dung mé hinh

BIM 5D va cao hon khdi lugng thuc té: 2%

Hang muc ha tﬁng, dudng ndi bd vaéi tinh chét khong qua phuc tap, toan bo thong tin
thiét ké trén ban v& 2D diéu c6 thé duoc tinh toan theo phuong phép truyén thong véi
d6 chinh x4c cao. Vi vy khdi luong bang phuong phap nay ciing khong chénh 1éch vé
khéi luong niéu va gan nhu twong duwong nhau khi so v6i phuong phéap ting dung BIM

5D va kiém chimg voi khéi lugng thuc té da thi cong.
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» Khi tmg dung BIM 5D trén hang muc ha tﬁng, duong ndi bd chi chénh 1éch 2%
khéi luong bé tong bang voi phuong phép boc tach khoi luong truyén théng so
khdi khdi lwong thyc té thi cong.

Bing 3-11: Bing théng ké két qua khoi luong cét thép

KET QUA THONG KE KHOI LUQNG COT THEP (kg)
160000
140000
120000
100000
80000
60000
40000
20000 u
0 . N . A
NHA NHAVAN = NHAPHU = HATANG
’ o XUGNG PHONG TRQ
B Khoi luong tinh theo truyén thong 150786 109613 62961 28747
B Khoi lugng tinh theo BIM 5D 146262 101940 57924 28747
B Khéi luong thyc té thi cong 144754 105228 60442 27309
Ty 1€ chinh x4c v&i1 phuong an img dung BIM 5D: 93%

Hang muc Nha xudéng chinh:
- Phuong phap truyén théng khdi lwvgng cao hon khéi lwrong khi tmg dung mé hinh
BIM 5D: 4%
Nhiing vi tri giao nhau ciia cac cau kién phirc tap va véi cung lac nhiéu vi tri ngudi thuc
hién tinh toan thuong bi bo sot, hodc bo qua dan dén du khdi lwong.
Nhimg cau kién phirc tap dic thu cia nha may san xuat viéc tinh toan dua trén ban vé
2D thuong dan dén sai s6t nén bu lai hé s6 hao hut cao.
Phy thudc nhiéu vao kinh nghiém va ky ning cta nguoi thyc hién tinh toan.
- Phuong phép truyén thong khéi lwong cao hon khdi lwong khi thi cong thuc té:
7%
- Phuong phép truyén thong duoc tinh toan trong giai doan dau thau, véi goi thau

thiét ké va xay dung, nha thau can phai cap nhat phuong 4n va khdi lugng lién
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tuc nén dan dén khoi luong du thau thuong sai sot va ¢d hé s6 hao hut khoi luong
tinh toan cao, khi thi cong thuc hién viéc kiém soat khdi luong hao hut thuc té

khi cong nén khéi luong thap hon dy toan lac dau thau.

- Phuong phéap tmg dung BIM 5D c¢6 khdi lugng cao hon khdi lugng thi cong thuc
té: 3%
Phuong phép ting dung mé hinh BIM 5D véi khéi lugng tinh toan truc quan, dua ra khoi
luong dung véi thi cong thuc té giup cho qua trinh thi cong tan dung t6t khdi luong vt
tu dan dén tiét kiém duoc khoi lugng khi thi cong thuc té
> Khi tmg dung BIM 5D trén hang muc nha xudng s& chénh 1éch 3% khdi lugng
thép so v6i phuong an truyén thong khi thi cong nhung khong t6i uu vi khéng
lwong tng dung BIM 5D dang thap hon khéi lugng thuc té
Hang muc Nha van phong:
Véi quy dién tich xay dung 1165.1m2 dién tich san trét va 1165.1m2 san tang 1
c6 nhitng nguyén nhan dan dém chénh léch khdi lugng tinh toan nhu sau:
- Phuong phéap truyén thong khdi luong cao hon khéi lwgng khi timg dung mé hinh
BIM 5D: 7%
Ban vé 2D dung d¢é tinh toan khong dién ta duoc hét cac thong sb tinh toan va vi tri can
tinh toan khdi lugng dan dén tinh thiéu khdi luong, sai sot.
- Phuong phép truyén théng khéi luong cao hon khéi luong khi thi cong thuc té:
4%
Tinh to4n khdi lugng theo ban v& 2D d& bi thiéu sot cau kién, chua diing voi bién phép
thi cong thyc té.
- Phuong phép tng dung BIM 5D c¢6 khéi luong thap hon khéi lugng thi cong thuc
té: 3%
Phuong phép tng dung mé hinh BIM 5D véi khéi lugng tinh toan truc quan, dua ra khoi
lwong dung véi thi cong thuc té gitp cho qua trinh thi cong tan dung tot khdi lwong vat
tu dan dén tiét kiém duoc khdi luong khi thi cong thuc té.
Phuong phép tng dung mo hinh BIM 5D véi khdi lwong tinh toan tryc quan gitp giam

viéc thi€u sot khoi lugng cta cac cau kién khi 1ap du toén.
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> Khi ung dung BIM 5D trén hang muc nha van phong s& chénh léch 3% khoi
luong thép so voi phuong an truyén thong khi thi cong nhung khong tdi vu vi
khéng lugng ing dung BIM 5D dang thap hon khéi lugng thuc té

Hang muc Nha phu trg:
Véi quy dién tich xdy dung 1100.5m2 dién tich san trét va 1100.5m2 san ting 1 c6
nhitng nguyén nhan dan dém chénh 1éch khdi lwong tinh toan nhu sau:

- Phuong phéap truyén thong khdi luong cao hon khéi lwong khi img dung mé hinh
BIM 5D: 8%

Ban vé& 2D dung d¢é tinh toan khong dién ta duoc hét cac thong sb tinh toan va vi tri can
tinh toan khéi lugng dan dén tinh thiéu khdi luong, sai sot.

- Phuong phép truyén théng khéi luong cao hon khéi lwong khi thi cong thuc té:
4%

Tinh toan khéi luong theo ban v& 2D dé bi thiéu sot cau kién, chua dung voi bién phap
thi cong thyec té.

- Phuong phép tng dung BIM 5D c¢6 khéi luong thap hon khéi lugng thi cong thuc
té: 4%

- Phuong phap tng dung mé hinh BIM 5D véi khéi lugng tinh toan tryc quan, dua
ra khoi luong dung véi thi cong thuc té gitip cho qua trinh thi cong tan dung tot khbi
luong vat tu dan dén tiét kiém duogc khdi lugng khi thi cong thuc té.

Phuong phép tng dung mo hinh BIM 5D véi khdi lwong tinh toan tryc quan gitp giam
viéc thiéu so6t khoi luong cuia cac cAu kién khi 1ap du toan.

» Khi tng dung BIM 5D trén hang muc nha phu tro sé chénh I¢ch nho hon 4% khéi
lwong thép so v&i phuong an truyén thong khi thi cong nhung khong téi wu vi
khdng luong ting dung BIM 5D dang thap hon khéi lugng thuc té.

Hang muc ha tang, dwong ndi bd:

Véi quy dién tich xay dung 9998m2 bao gdm: dudng bé tong loai 1, loai 2, duong
gach trong co, 16i di bo c6 nhimng nguyén nhan dén dém chénh léch khéi lugng tinh toan
nhu sau:

- Phuong phép truyén thdng khéi luong bang khdi luong khi img dung mé hinh
BIM 5D va cao hon khdi lugng thuc té: 5%
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Hang muc ha ting, dudng ndi bd véi tinh chat khong qua phuec tap, toan bd thong
tin thiét ké trén ban v& 2D diéu c6 thé dugc tinh toan theo phwong phap truyén théng
v6i do chinh xéc cao. Vi vay khoi luong bang phuong phép nay ciing khong chénh léch
vé khéi lugng niéu va gan nhu tuong duong nhau khi so véi phuong phap tmg dung
BIM 5D va kiém chimg v6i khdi luong thyc té da thi cong.

» Khi tmg dung BIM 5D trén hang muc ha tﬁng, duong nd1 bd chi chénh 1éch 5%
khdi luong thép bang véi phuong phap boc tach khoi luong truyén thong so khoi
khéi lwong thuc té thi cong.

Bing 3-12: Bing théng ké két qua khoi lwong MEPF

KET QUA THONG KE KHOI LU()NG MEPF (m)
3000
2500
2000
1500
1000
0 . . .
H¢ thong MEP H¢ thong HVAC H¢ thong mang
san xuat (DN 25- cap dién nhe-
DN150) ELV
B Khoi lugng tinh theo truyén thong 2885 446 1020
B Khéi lwong tinh theo BIM 5D 2336.85 343.42 816
B Khéi lugng thyc té thi cong 2481.1 365.72 836.4
Ty 1€ chinh x4c v&i1 phuong an tng dung BIM 5D: 93%

Hé théng MEP san xuét (DN 25-DN150):
- Phuong phép truyén thong khdi lugng cao hon khéi lugng khi tng dung mé hinh
BIM 5D: 19%
Nhimg vi tri giao nhau cta cic ciu kién phirc tap va véi cing lic nhiéu vi tri
nguoi thuc hién tinh toan thuong bi bo sot, hodc bo qua dan dén du khdi lugng.
Nhimg cau kién phirc tap dic thu cia nha may san xuat viéc tinh toan dua trén ban vé
2D thudng dan dén sai s6t nén bu lai hé s hao hut cao.

Phu thudc nhiéu vao kinh nghiém va ky ning ctia nguoi thyc hién tinh toan.
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- Phuong phép truyén thong khdi lwong cao hon khdi lwong khi thi cong thuc té:
16%

- Phuong phap truyén théng duoc tinh toan trong giai doan d4u thau, vdi goi thau
thiét ké va xay dung, nha thau can phai cap nhat phuong an va khdi luong lién tuc nén
dan dén khoi luong du thau thuong sai so6t va cd hé s6 hao hut khéi luwong tinh toan cao,
khi thi cong thuc hién viéc kiém soat khdi luong hao hut thuc té khi cong nén khdi luong
thap hon dy toan luc dau thau.

- Phuong phap g dung BIM 5D c6 khéi lugng thap hon khdi lwong thi cong thuc

té: 3%

- Phuong phéap tmg dung mé hinh BIM 5D véi khéi luong tinh toan triuc quan, dua
ra khdi lwong dung véi kich thuéce hinh hoc timg d6i tugng thi cong gitip cho qué trinh
thi cong tan dung t6t khdi lugng vat tu din dén tiét kiém duoc khoi luong khi thi cong
thuc té

» Khi ung dung BIM 5D trén hang muc nha xudng sé chénh léch nho hon 13%

khéi lugng bao gdm 6ng gid, dng cong nghé va phu kién so v6i phuong an truyén

théng.
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H¢ thong HVAC:

- Phuong phép truyén théng khdi luong cao hon khdi lwong khi ing dung mé hinh
BIM 5D: 23%

Ban vé& 2D dung dé tinh toan khong dién ta duoc hét cac thong sb tinh toan va vi tri can
tinh toan khoi lugng din dén tinh thiéu khdi lwong, sai sot.

- Phuong phap truyén théng khdi luong cao hon khéi lugng khi thi cong thuyc té:
18%

Tinh toan khéi luong theo ban vé& 2D dé bi thiéu sot cau kién, chua dung voi bién phap
thi cong thyc té.

- Phuong phép tng dung BIM5D c6 khéi luong thap hon khéi lwgng thi cong thuc
té: 5%

- Phuong phap ting dung mé hinh BIM 5D véi khdi lugng tinh toén truc quan, dua
ra khéi luong dang véi kich thude hinh hoc tirng ddi twong thi cong gitp cho qué trinh
thi cong tan dung t6t khéi luong vat tu dan dén tiét kiém duge khdi luong khi thi cong
thuc té.

Phuong phép tng dung mo hinh BIM 5D véi khdi luong tinh toan tryc quan gitp giam
viéc thiéu sét khoi lugng cua cac cAu kién khi 1ap du toan.

» Khiung dung BIM 5D trén hang muc nha van phong s€ chénh I¢ch nhé hon 13%
khéi lugng bao gdm 6ng gid, dng cong nghé va phu kién so voi phuong 4n truyén
théng.

H¢ théng mang cap dién nhe- ELV

- Phuong phap truyén thong khdi luong cao hon khéi lwong khi img dung mé hinh
BIM 5D: 20%

Ban vé& 2D dung d¢é tinh toan khong dién ta dugc hét cac thong s tinh toan va vi tri can
tinh toan khdi luong dan dén tinh thiéu khdi luong, sai sot.

- Phuong phép truyén théng khéi luong cao hon khéi lwong khi thi cong thuc té:
18%

Tinh toan khdi luong theo ban v& 2D dé& bj thiéu sot cdu kién, chua dung voi bién phap
thi cong thuc té.

- Phuong phép tng dung BIM 5D c¢6 khéi lugng thap hon khéi luong thi cong thuc
té: 2%
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- Phuong phép tng dung mo hinh BIM 5D véi khéi lugng tinh toan truc quan, dua
ra khéi luong dang véi kich thude hinh hoc tirng ddi twong thi cong gitp cho qué trinh
thi cong tan dung t6t khéi lugng vat tu dan dén tiét kiém dugc khdi luong khi thi cong
thuc té.

Phuong phap tng dung mo hinh BIM 5D véi khéi lugng tinh toan truc quan gitp giam
viéc thiéu sét khoi lugng cua cac cAu kién khi 1ap du toan.

» Khiung dung BIM 5D trén hang muc nha van phong s€ chénh I¢ch nhé hon 16%
khéi luong bao gom 6ng gio, ng cong nghé va phu kién so v4i phuong an truyén
théng.

3.4. THAO LUAN

Tir két qua khao sat chuyén gia, tac gia nhan thay rang hién nay tng dung BIM
trong duy toan dang phat trién manh trong thoi gian qua, duoc ing dung véi nhiéu du
an quy mo 16n véi cap do phat trién BIM 5D trong cong tac quan 1y chi phi cong trinh
d4 va dang 4p dung, nhung viéc tng dung BIM vén con nhiéu mit han ché d6 14 van
chua c6 quy trinh thyuc hién BIM van chua hoan chinh dé thyc hién, danh gia va phoi
hop giita cac bén lién tham gia nén dan dén con nhiéu sai sot, hiéu qua tmg dung
khong cao va lang phi chi phi déu tu, khong thé phat trién BIM 1én cac cdp do cao hon
tir 46 BIM & cac doanh nghiép vira va nho van chua dugc tmg dung trong thoi diém
hién tai.

Hién tai mo hinh thong tin cong trinh BIM dang phat trién rat manh, Gmg dung
trong nhiéu bd phan doanh nghi¢p xay du, voi nhiéu giai doan thuc hién dy an tur giai
doan d4u thau thi cong dén giai doan ban giao nhiém thu va van hanh nhung khong c6
gia tri noi tai, tng dung theo xu hudéng, theo yéu cau nhung khong phat trién gia tri cot
16i. Thong qua khéo sat, tac gia nhan thdy BIM da budc vao giai doan phat trién ap dung
van hanh. Vi vy van dé dugc néu ra 1a “Véan hanh BIM nhu thé nao dé mang lai hiéu
qua. Tang hiéu qua trong cong tac quan 1y chi phi dé du kha nang thay thé cach dung
truyén théng?” day ciing duoc xac dinh s& 13 muyc tiéu nghién ctru cta dé tai. Nghién
ctru xay dyng, hoan thién quy trinh tng dung BIM 5D trong cong tic quan 1y chi phi.

Pay ciing 1a diéu xuat hién & nhitng doanh nghiép dugc chon khao sat va tac gia
nhén thay tai noi 1am viéc ctia minh. Vi vy tac gia dé xuat nghién ctiru “Nghién ciru tmg

dung BIM 5D nang cao hi¢u qua quan ly chi phi cac cong trinh xay dung dan dung va
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cong nghiép tai cong ty cd phan k¥ thuat Tan Phat Long” nham dem lai hiéu qua cao
khi tmg dung BIM 5D trong cong tac quan Iy chi phi cong trinh.

Ung dung BIM vao dy 4n thuc té cho thdy két qua so voi phuong phép truyén
théng da toi wu hon trong cong tac quan 1y chi phi cong trinh, tiét kiém 3,6% tong ngan
sach ctia dy an, két qua nay khan dinh mic do hiéu qua khi tng dung BIM vio cong
trinh thuc té trong cong tac quan Iy chi phi tir giai doan thiét ké dén khi hoan thanh dy
an. Viéc mang lai hiéu qua cao gop phan gia tang loi nhuan cho doanh nghiép ciing nhu
thuc ddy gop phan gia ting sirc canh tranh trén thi truong, thic day thi truong chung
tang truong.

Bing 3-13: Bing thong ké ket qud toi wu chi phi vmg dung BIM 5D vio
cong trinh thuc té tai cong ty co phan ky thudt Tan Phat Long

Mikc dd toi Pon gia vat | Thanh tién chi
Cong tac xay dung | wu khiap | Khdilwong tw, nhan phi t6i wu chi
dung BIM t6i wu cong (VND) | phicho cong
5D trinh (VND)
Cong tac xay dung 1,580,230,176
- Bé tong 7% | 415.7 (m3) 1,710,000 710,922,240
- Van khuoén 8% | 840.7 (m2) 260,000 218,587,200
- C6t thép 6% | 24,647 (kg) 26,400 650,693,736
Cong tac MEPF 669,556,893
- Hé thong FFS 19% 548.1 (m) 934,900 512,465,435
- Hé théng HVAC 23% 102.6 (m) 600,100 61,558,258
- Hé thong dién 20% 204 (m) 468,300 95,533,200
TONG 2,249,760,069

Viéc ung dung BIM theo mot quy trinh chuan s& mang lai hiéu qua nhu thuc
nghiém, ddng thoi day ciing 1a gia tri cdt 161 ctia doanh nghiép. Tl budc phat trién BIM
5D, doanh nghiép c6 du dir liéu va nang luc dé phat trién 1én cac cap d6 BIM tiép theo
v&i nén tang vimg chic phat trién BIM thanh lgi thé doanh nghiép canh tranh v6i cach
doanh nghiép khéc trén thi truong dong thoi phat trién BIM 18n cac cip do cao hon trong

tuong lai.
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KET LUAN VA KIEN NGHI

1. KET LUAN

Luén van nghién ctru tng dung BIM 5D nang cao hiéu quan qua 1y chi phi cac cong
trinh dan dung va cong nghiép tai Cong ty c6 phan k§y thuat Tan Phat Long cta hoc vién
d4 1am rd thyc trang cong tac du toan, quan 1y chi phi theo phuong phép truyén thong
hién nay v6i nhimg diém han ché can d3 duoc néu trén. Pong thoi nghién ctru cling cho
thay loi diém khi ing dung BIM 5D va quy trinh tng dung BIM 5D nhiéu wu diém hon
so vOi phuong phép truyén théng ma doanh nghiép dang ap dung.

Céac phuong phap do boc khédi luong chu yéu dugce dung hién nay tai Viét Nam 1a
dwa vao ban v& 2D trén gidy (ban cing) va két hop thém file mém (ban mém thuong la
file cia phan mém Autodesk Autocad), rdi sau d6 dugc tinh toan thong ké mot cach tha
cong (nhap sb tir ban phim) bang cac phan mém nhu Microsoft Excel hay cdc phan mém
du toan dugc 1ap trinh trén nén Excel.

Phuong phap truyén théng nay c6 uu diém 1a dé str dung. Tuy nhién, bang thuc
nghiém, tac gia nhan dinh rang phuong phap cii ton tai nhiéu nhugc diém so véi nhiing
vu diém ciia BIM 5D mang lai nhu sau:

- Viéc nhép dir liéu tir ban phim vao phan mém bang thii cong nén dé co sai sot
trong qua trinh tinh toan.

- Trong qué trinh tinh to4n, néu ban vé thiét ké co su thay doi thi phai nhép lai dir
liu dau vao, viéc nay rat dé gy ra cic nguy co nhu trung lap, thiéu sot khoi
lugng do boc.

- Lam ngudi tinh toan hao ton nhiéu thoi gian va cong sirc cho viée kiém tra qua
trinh tinh toan. Do dd, phuong phép tmg dung md hinh thong tin xay dung (BIM)
vao viéc do boc khéi lugng cac cong trinh xdy dung c6 nhitng vu diém vuot troi
hon so v&1 phuong phép thong dung néu trén.

- Ngoai viéc tyr dong tinh toan do boc khdi luong BIM c6 thé lién két trao ddi thong
tin 2 chiéu vdi cac ph?\n mém khac nhu Microsoft Ecxel, Project,

- Néu trong qua trinh tinh toan c6 su thay doi vé thiét ké, trong phan mém BIM s&
diéu chinh lai nhitng thay d6i d6 va khéi luong do boc s& ty dong cap nhat nhimg
thong tin thay doi.
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- Mo hinh BIM 5D sau khi dugc ap dung trién khai trong cong tac quan 1y chi phi
gitp nang cao hiéu qua dang ké bang loi thé truc quang, déng bo ty dong, mod
phong sat voi diéu kién thyc té thi cong giup t6i uu khéi luong vat tu tinh toan
cong trinh, dac biét cac cAu kién phuc tap, nhitng vi tri giao nhau gitra nhiéu doi
tuong véi sb lugng 16n.

X4 hoi ngay cang cap nhat ing dung va phat trién, vi vay song song d6 doanh
nghiép ciing phai ing ung va bét kip xu thé. Phét trién BIM phai dugc nam trong ké
hoach phat trién dai hang va chién luot cta cong ty. Quy trinh BIM phai dugc ap dung
va xdy dung hoan thién tro thanh gia trj 161 dé dat nén mong cho viée phat trién BIM &
nhiitng giai doan cao hon trong twong lai. Viéc ap dung BIM timg budc theo hé thong
quy trinh s& dem lai hiéu qua cao so v&i phuong an truyén thong. Piéu nay di dugc tac
gia kiém chimg bang két qua nghién ctru va ing dung. Két qua tmg dung BIM lam ting
hiéu qua trong hoat dong san xuat va chat luong san phan, mang lai tinh canh tranh cao
trén thi trudng gop phan thac diy sy phat trién cta doanh nghiép néi riéng va nhiing
doanh nghiép c6 cing quy mé, chién luot, dinh hudng phat trién trén thi trudng noi
chung.

2. KIEN NGHI
Tuy nhién thyc trién khai BIM 5D hién nay van con nhiéu han ché sau két qua

thyc nghiém nén tac gia da néu ra mot s6 kién nghi:
e Vébén trong doanh nghiép:

Tuy viéc tmg dung BIM trong doanh nghiép duoc mét giai doan nhét dinh,
Nhung hié¢n tai vi¢c phat trién BIM van con bi dong, chua d@)ng déu, chua chiém duogc
vu thé hoan toan so v6i cach lam truyén thong. Vi vay sau khi nghién ctru tac gia da co
dua ra nhiing kién nghi nhu sau:

- BIM phai la céng nghé chi chdt trong chién luot phét trién cta cong ty trong dai
hang nham tdng sic manh noi tai, tdng su canh tranh véi cac doanh nghiép trén
thi truong.

- Pay manh qua trinh 4p dung BIM, thuc hién ap dung quy trinh BIM v&i quy mo
phong ban.

- Tang cuong xdy dung méi truong dir lidu chung img dung BIM cép d6 phong

ban.
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- Hoan thién quy trinh BIM cap d6 ap dung tao gia tri c6t 16i doanh nghiép.
- M0 rong thi trudng cong viée vé san pham ap dung BIM.
- Pao tao BIM doanh nghiép, nang cao k¥ ning BIM cép d6 phong ban.
- Cap nhat xu thé BIM cua thi trudng va thé gidi.
- Pit muc tiéu phat trién tng dung BIM & cdp d6 phong ban.
e Vé bén ngoai doanh nghiép:

Tu kinh nghiém cac nudc da nghién ctru & trén, vé chién lugc dai han, Chinh phu
can xay dung 16 trinh thich hop véi diéu kién va nguodn lyc Viét Nam; hoan thién van
ban quy pham phap luat c6 lién quan; hd trg cac doanh nghiép trong viéc ing dung BIM
ca vé tai chinh va dao tao nhan lyc. Dic biét dé ung dung BIM trong do bdc khéi luong
cong trinh sir dung von Nha nude, co quan quan 1y nha nude can nhanh chong dua ra
cac hudng dan vé 1ap va quan 1y chi phi cong trinh tng dung BIM ma bat dau 13 hé
théng dinh mirc dy toan.

Can c6 thém nhiéu budi toa dam, hoi thao, nghién ctru vé BIM va tmg dung BIM
cling voi sy tham gia cta cac doanh nghiép dau nganh, dinh hudng phat trién thi truong
chung cling phat trién dong bo.

Can xay dung co s dit liéu Qudc gia cho hé théng thong tin x4y dung truc tuyén
dé dam bao dam bao dong b vé mat thong tin ddng thoi du co s dir liéu dé doanh
nghiép phat trién BIM 1én nita cdp d6 cao hon véi mirc do chuyén sau hon.

Can thyuc hién thi diém nhiéu du an dau tu cong ap dung BIM dé ¢ thém nhiéu
ngudn dit liéu phu vu nghién ctru thuc tién, nang cao chit luong tmg dung BIM.

3. HAN CHE VA HUONG NGHIEN CU'U TIEP THEO

Cong tac quan ly chi phi cong trinh dan dung va cong nghiép la ca mdt qua trinh
xuyén sudt du 4n tir giai doan 18p ngan sach dau thau dén khi thi cong hoan thién ban
giao nén rat phtrc tap nén can phai c6 thém nhiéu dit liéu thyc nhiém dé ting d6 chinh
xé4c ctia két qua cling nhu tinh thyc té ctia quy trinh. Luan vén chi tip trung vao phan
tich dit liéu va sb liéu ctia mot du an duoc néu trén thi phﬁn ndo van chua danh gia duoc
hét cac trudong hop vi dic thu cia cong trinh dan dung va cong nghiép 1a tinh da dang
va phtic tap. Vi vay phan ¥ kién con mang tinh cht quan ctia ca nhan hoc vién, chua du

thoi gian va du sb lugng thé hién tinh tong qué cua dé tai.
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Viéc nghién ctru ¢6 y nghia quan trong, gop phan hoan thién quy trinh thuc hién
BIM, so db t6 chirc cong ty cai tién quy trinh du todn dau thau 4p dung BIM 5D ting
strc canh tranh va chét luong san phan cia doanh nghiép. Trong qua trinh nghién cru,
dé tai nhan thay con c6 cac hudng nghién ctru bo sung nhu sau: Tang sb luong du an,
thuc hién phiéu khao sat (truc tiép va gian tiép) lay y kién chuyén gia ting s6 lugng mau
16n hon va da dang hon nham gia ting d9 tin cdy trong két qua nhan duoc dong thoi két

quéa mang lai ban sat thuc té hon.

Dé tai c¢6 thé md rong trong tat ca cac nganh, linh vuc trong hoat dong xay dung
hang muc cao tang, giao thong sir dung von dau tu tir ngan sach nha nude, von tu nhan
va nguén von nudce ngoai, tr d6 van dung tinh hi€éu qué cta irng dung BIM dem lai hi¢u

qua chung ciia nganh.

Do noi dung dé tai khé rong, kha ning kién thtrc cia ban than con han ché nén
luan van kho tranh khoi nhitng han ché nhat. Hoc vién rat mong nhan duoc su gop ¥
chan thanh cua cac thﬁy, cd gido, ban be va nhirng nguodi quan tdm dé luan van duoc
hoan thién hon va ban than ¢ co hdi nghién ctru cling nhu trinh bay sau hon vé cac van

dé nay./.
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PHU LUC

1. PHU LUC 01:

BANG CAU HOI

KHAO SAT Y KIEN THUC TRANG UNG DUNG BIM, LQI iCH VA CAC YEU
TO ANH HUONG PEN SU PHAT TRIEN CUA BIM KHI AP DUNG VAO
CONG TAC QUAN LY CHI PHi CONG TRINH DAN DUNG VA CONG
NGHIEP

Kinh gwri: Quy anh/ chi

Pau tién, cho phép toi giri 101 chao tran trong va kinh chuc sirc khoe
td1 Quy anh/ chi,

T6i tén 1a Huynh Chinh Nhéan, hoc vién nganh QLXD QX2021,
truong Pai hoc Giao thong van tai Tp. H6 Chi Minh.

Nham phuc vu cho viéc hoc tap, nghién cuu veé ap dung mo hinh thong
tin BIM 5D nang cao hi€u qua quan 1y chi phi cong trinh xay dung dan dung va cong
nghiép tai cong ty c6 phan k¥ thuat Tan Phat Long. T6i d3 xay dung phiéu cac ciu hoi
v&i muc dich thim do khao sat nhimg thong tin lién quan dén van dé trén. Theo d6, phan
tra 161 ctia Quy vi c¢6 ¥ nghia rat quan trong d6i voi két qua nghién ctru cia toi.

Dir liéu thu thap duoc trong qua trinh nghién ctru khong vi muc dich
kinh doanh s& dugc bao mat va chi dugc ding trong cong viéc kiém chung nhimg 1y
thuyét trong cha dé nay tir 46 dua ra mot s6 kién nghi dé gop phan 1am ting sy hiéu qua
trong cong tac lap du toan xdy dung. Trong trudng hop néu c6 yéu cau, toi san sang chia
s¢ két qua nghién ctru voi Quy vi.

Tt y nghia va muc dich néu trén, toi rat kinh mong nhén dugc sy hd
trg, gitip d tir Quy vi trong thoi gian sém nhat. Moi théng tin can 1am rd hodc phuc dap
bang cau hoi xin vui long lién lac v&i to1 theo thong tin dudi day:

Ho tén: Huynh Chinh Nhan

bia chi: 45 Khu phé 4, Phuong Thanh Xuéan, Quén 12, Thanh phé Hd Chi Minh
Dién thoai: 0333 199 119

Email: chinhnhan2206(@gmail.com



mailto:chinhnhan2206@gmail.com

82

Dudi day 1a mot sb chi tiéu dé danh gia cac yéu td anh huong dén qua
trinh 4p dung mé hinh thong tin BIM. Xin anh/chi cho biét quan diém nhan dinh va danh
gia cta ban than d6i véi moi phat biéu trong bang cau hoi bang cach danh dau “X” vao
cdu tra 101 phu hop nhat.

T6i xin tran trong cam on,

Kinh thu,
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PHAN 1. THONG TIN CHUNG
Huéng dan dé tra 161 nhiing cau hoi dudi day, xin Quy vi vui 10ng dién vao chd trong
hoic danh dau (X) vao cac 6 vudng.

1.Co quan/ T6 chirc / cong ty noi anh/ chi cong tac?

1.0 Co quan QLNN (Sé, Ban, Nganh) 2. 00 Chu dau tw/Ban QLDA

3. O Tu van thiét ké 4. 0 Tu van giam sat/tham tra

5. [ Nha thau thi cong 6. ] Chuyén gia
2.Anh (chi) da cong tac & vi tri trén dwogc bao lau?

1.00 Duéi 05 nam 2.00 T 05 = 10 nam

3.0 Tu 10 + 20 nam 4.00 Trén 20 nam

3.Vai tro cua anh/ chi cong tac khi tham gia cong tac du toan xay dung cong

trinh?
1.0 Can bd QLDA 2.0 Cén bo tham dinh/thim tra
3.0 Phong du toan dau thau 4.0 Phong thiét ké

5.00 Phong ky thuat BIM

4.Gi4 tri cao nhat ciia du 4n ma anh/chi tham gia?

1.00 Mtic A (trén 1500 ty dong) 2.0 Muc B (80- 1500 ty)
3.00 Muc C (dudi 80 ty) 4.0J Quan trong
5.Trinh d9 hoc vén ciia anh/chi?
1.0 Cao dang 2.0 Pai hoc
3.00 Thac sy 4.0 Tién sy

PHAN 2. CAC NHOM YEU TO ANH HUONG
Anh/chi vui long danh gia mirc 46 mtrc d6 dong y cua anh/ chi dbi voi mdi phat biéu

dudi day va diém cua céc thang do nhu sau:
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Mirc d§ Anh huéng
Khong dnh Anh huéng Anh hwéng | Anh hwéng | Anh hwéng
huéng khéng dang ké | trung binh dang ké rit 16n
(1 @) (3) (4) (5)

Giai thich vé cac mirc d6 anh huéng (05 muc do) nhu sau:

= Anh huong rdt Iém: cb anh huong rat 10n toi dy toan xay dung cong trinh;

= Anh hiong dang ké: c6 anh hudng twong doi 16n t6i du toan xay dung cong
trinh;

= Anh hudng trung binh: c¢6 anh huéng mirc do trung binh dén dy toan xay dung
cong trinh nhung c6 thé diéu chinh.

= Anh huong khéong dang ké: c6 anh huong khong dang ké t6i du toan xay dung
cong trinh nhung it va ¢ thé diéu chinh kip thoi.

=  Khéng dnh huwéng: khong anh huong dén dy toan xay dung cong trinh trong
xay dung, do d6 c6 thé bo qua.

Dudi diy 1a mot sb chi tiéu dé danh gia cac yéu té anh huong dén du
toan xay dung cong trinh. Xin anh/chi cho biét mc d6 nhan dinh va danh gia cta ban
than ddi voi mdi phat biéu trong bang cau hoi bang cach tich (X) vao cac 6 hoic danh
s6 thé hién mirc d6 twong {mg.

A. CAC NHOM YEU TO ANH HUONG DU TOAN XAY DUNG CONG
TRINH
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Stt

Thuc trang ing dung
BIM, loi ich va cac yéu
t6 anh hwéng dén su
phat trién ciia BIM khi
ap dung vao cong tac
quan ly chi phi cong
trinh dan dung va cong

nghiép

Mirc d¢ anh hwéng

Anh ;
Anh
Khong | huéng
hudng
anh khong
trung

huong binh

dang
ké

Anh
hudng

dang

=

Anh
hudéng

rat 16n

0y ()] (€))

(C))

)

Ung dung BIM va mirc
do phat trién BIM &

thoi diém hién tai

Cong cu va nén ting
BIM dang dugc ap dung
tai noi lam viéc cia anh

chi?

Autodesk Revit,
Naviswork, BIM 360

Tekla

O
O

(]

(]

Trimble Connect

ArchiCad

Sketchup

Khac

O o) oo
o o oo o
O o) oo

O o) oo

O o) oo

Mirc do phat trién BIM
tai noi lam viéc cia anh

chi?

LOD 100

LOD 200

LOD 300
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Thuc trang ing dung Mirc d¢ anh hwéng
BIM, lgi ich va cac yéu Anh . )
. . Anh Anh )
to anh huéng dén su Khong | huéng Anh
. huéng | hwong
phat trién cia BIM khi | anh khong hwéng
Stt trung | dang ,
ap dung vao cong tac hwéng | dang . rat lon
, binh keé
quan ly chi phi cong ke
trinh dan dung va cong
" 1) 2 3 “) )
nghi¢p
LOD 350 O O O O O
LOD 400 O O O O O
Cap d¢ phat trién BIM
3 tai noi lam viéc ciia anh
chi?
BIM 3D O O O O O
BIM 4D O O O O O
BIM 5D O O O O O
BIM 6D O O O O O
BIM 7D O O O O O
Giai doan ap dung BIM
4 tai noi lam viéc cia anh
chi?
Giai doan thiét ké O O O O O
Giai doan du todn, dau
. O O O O O
thau
Giai doan thi cong O O O O O
Giai doan van hanh dw an | [ O H| H| H|
I Yéu t6 hiéu qua khi ting
dung BIM
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Stt

Thuc trang ing dung
BIM, loi ich va cac yéu
t6 anh hwéng dén su
phat trién ciia BIM khi
ap dung vao cong tac
quan ly chi phi cong
trinh dan dung va cong

nghiép

Mirc d¢ anh hwéng

Anh ;
Anh
Khong | huéng
hudng
anh khong
trung

huong binh

dang
ké

Anh
hudng

dang

=

Anh
hudéng

rat 16n

0y ()] (€))

(C))

)

Tinh hi¢u qua khi ap
dung BIM

Giup so sanh phuwong an
thuc hién

dé dang

Giup thoi gian thuc hién
dvw an D&B dwoc rut
ngdn théng qua nhiéu
cong viéc duoc thuc hién
gan nhur dong thoi tir mét

mo hinh

Giip viéc boc tach khoi
lirong dién ra nhanh
chéng, dé dong bé théng
qua BIM 5D

Gitip han ché that thodt
théng tin khi chuyén giao
cho giai doan thi cong va

van hanh, bao tri du an

Yéu t6 khdc

Tinh truc quan khi ap
dung BIM
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Stt

Thuc trang ing dung
BIM, loi ich va cac yéu
t6 anh hwéng dén su
phat trién ciia BIM khi
ap dung vao cong tac
quan ly chi phi cong
trinh dan dung va cong

nghiép

Mirc d¢ anh hwéng

Anh ;
Anh
Khong | huéng
hudng
anh khong
trung

huong binh

dang
ké

Anh
hudéng

rat 16n

0y ()] (€))

)

Gitp ¥ tuong thiét ké
duoc dé hinh dung thong
qua md hinh 3D

Gitp viéc thé hién trinh
tu thi cong va chi phi
thuc hién theo thot gian
duoc thé hién 1 hon

thong qua BIM 4D

Gitap s6m phat hién ra va

cham gitra cac doi tuong

Yéu t6 khac

Tinh phdi hop khi ap
dung BIM

Gitp ting cuong su phoi
hop thuc hién gitra cac bd

mon

Gitp tang cuong su phoi
hop giita chu dau tu, nha
thiét ké, thi cong va cung

cap

Tinh dong bd va ké thira
khi ap dung BIM
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Thuc trang ing dung Mirc d¢ anh hwéng
BIM, lgi ich va cac yéu Anh . )
. . Anh Anh )
to anh hwéng den sw Khong | huwéng Anh
. huéng | hwong
phat trién cia BIM khi | anh khong hwéng
Stt ) trung | dang ,
ap dung vao cong tac hwéng | dang . rat lon
, binh keé
quan ly chi phi cong ke
trinh dan dung va cong
" 1) 2 3) “) )
nghi¢p
Gitp su thé hién ciu kién
& tat ca cac goc nhin
. O O O O O
trong mo hinh BIM déu
dong bo voi nhau
Gitip san pham tir mot
cong cu trong BIM dé
dang dugc chuyén giao O O O O O
cho cac cong cu BIM
khac
Yéu to anh hwéng dén
I sir phat trién ciia img
dung BIM
1 Yéu to con nguoi
Quy trinh thuc hién BIM | O O O O O
Tai liéu huéng dan BIM | [ m O O O
Tiéu chuan ap dung BIM | O | O O O
Yéu cau nhan su ¢6 su
hiéu biét nhat dinh vé O O O O O
BIM
Yéu cAu nhan sy ¢6
chuyén mén nhiéu hon va | O O O O O
nd luc nhiéu hon
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BIM

Thuc trang ing dung Mirc d¢ anh hwéng
BIM, lgi ich va cac yéu Anh . )
. . Anh Anh )
to anh huéng dén su Khong | huéng Anh
. huéng | hwong
phat trién cia BIM khi | anh khong hwéng
Stt trung | dang ,
ap dung vao cong tac hwéng | dang . rat lon
, binh keé
quan ly chi phi cong ke
trinh dan dung va cong
on 1) 2 3 (C)) )
nghi¢p
Yéu cau nhan vién phai
c6 tinh than 1am viée O O O O O
nhom nhiéu hon
2 Yéu to chi phi
Chi phi dao tao vé BIM O O O O O
Chi phi nang cap co so ha
tAng va thiét bi dé thuc O O O O O
hién BIM
Chi phi ban quyén céac
s O O O O O
phan mém BIM
Chi phi nhan sy van hanh
O O O O O
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2. PHU LUC 02:

KET QUA TRA LOI (PA MA HOA)

KHAO SAT Y KIEN THUC TRANG UNG DUNG BIM, LOI iCH VA CAC YEU
TO ANH HUONG PEN SU PHAT TRIEN CUA BIM KHI AP DUNG VAO
CONG TAC QUAN LY CHI PHi CONG TRINH DAN DUNG VA CONG
NGHIEP

(Pinh kém file két qua dir liéu phan tich khdo sat thie trang vmg dung BIM, loi ich va
cdc yéu té anh hudng dén dw phdt trién ciia BIM khi dp dung vao cong tac qudn 1y chi

phi cong trinh dan dung va céng nghiép xudt tir phan mém SPSS).



