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Trong bi canh x4 hoi ngay cang phat trién, kéo theo nhu ciu vé viéc xdy dung cdc céng trinh v6i mic do
phtic tap cao ngay cang duwgc quan tim. Biéu nay kéo theo nhu cu v& viéc itng dung BIM trong trién khai
ban vé shop drawings c6t thép dé phuc vu cho nhu ciu xay dung cang dwgc chi trong. Nghién citu phan
tich nhitng 1¢i ich, thit thach trong viéc trién khai BIM cho ban vé shop drawings cbt thép dbi v&i cac cong
trinh x4y dung cho cdc hang muc canh quan, céng trinh dan dung, co sé ha ting... Téng hop kinh nghiém,
va nhiing sb liéu thitc té trong qué trinh trién khai dy 4n thic té. Qua d6, nghién citu cung cip mét cai nhin
tdng quan va thuc té hon v& vai trd ctia BIM trong giai doan trién khai shop drawings, ddng th&i gép phin
nhén dién nhitng khé khin va thach thtc ma nganh xay dung hién tai dang d6i mit trong viéc Gng dung

cong nghé nay.

ABSTRACT

Building information model
Shop drawings
Reinforcement shop drawings
Civil and Infrastructure
Construction

Drawing development

As society progresses, the demand for constructing increasingly complex projects has gained more attention.
Therefore, the application of BIM in the development of reinforcement shop drawings is becoming more
critical in meeting construction requirements. This study not only highlights the benefits and challenges of
implementing BIM for reinforcement shop drawings in landscape works, civil buildings, and infrastructure
projects, but also summarizes practical experiences and real-world data gathered during actual project
implementation. The aim is to provide readers with a comprehensive understanding of BIM in the preparation

of reinforcement shop drawings and the challenges it poses within the current construction landscape.

1. Gi6i thiéu

Ung dung BIM trong ban vé shop drawings cdt thép mang lai

nhidu lgi ich quan trong cho nha thiu xay dung va cac don vi trién khai

Ban vé shop drawings c6t thép c6 tinh chét yéu ciu cao vé ky
thuat va d6 chinh x4c trong viéc trién khai cbt thép céc cAu kién két
cAu. Tuy nhién, véi cac phwong phap trién khai truyén théng dua trén
béan vé hinh hoc phing, viéc thé hién cac chi tiét cbt thép phiic tap nhu
viing ndi, uén va nhitng vi tri c6 mat d6 cbt thép day dic khong chi
thiéu d6 chinh xac ma con d& phat sinh sai sét trong qué trinh trién khai
ban vé. Pic biét, khi 1am viéc v&i cac ciu kién c6 hinh hoc phtc tap c6
hodc ¢6 yéu chu thé hién véi mie db chi tiét cao phuc vu cho cac cong
trinh dic thi, phwong phap thé hién ban vé truyén théng gin nhw
khong thé dap ting duge yéu cAu. Chinh vi vay, viée ¢ng dung BIM
trong trién khai ban vé shop drawings c6t thép 1a giai phap téi wu, ting
cudng tinh chinh xéc, tiét kiém chi phi va nang cao hiéu qua trong cong

tdc chuén bi thi cong.

2. Nhitng 1¢i ich ctia BIM trong trién khai ban vé shop drawings
cbt thép

*Lién hé tac gia: dgphuoc@hcmut.edu.vn

Nhan ngay 22/05/2025, sita xong ngay 05/06/2025, chip nhan ding ngay 06/06/2025

Link DOI: https://doi.org/10.54772/jomc.03.2025.998

trong quan 1y va trién khai shop drawings cbt thép, gitp ning cao hiéu
sudt 1am viéc, giam thidu sai s6t va t8i wu héa quy trinh trién khai.

Duéi diy 1a nhitng 1gi ich ctia BIM trong ban vé shop drawings
cbt thép dua trén kinh nghiém thyc tién ctia Cong ty Cé phan Pdi m&i
Quan 1y Cong nghé Xy dung - BIMTech (v&i vai trd 13 tu vAn, trién
khai BIM cho nha thiu chinh) da téng hop duige nhitng 1gi ich sau ciia
BIM trong shop drawings c6t thép.

2.1. Kiém sodt khdi wong

Theo Azhar (2011) [1], kha nidng mé hinh héa chi tiét 3D cua
BIM gitip kiém soat chinh x4c khéi lwgng vat tu, ddng thdi hd trg béc
tach dit liéu mot cach tv dong va théng nhét gitta cac cu kién. Thoéng
qua md hinh BIM, c4c thanh thép dwoc thé hién ddy da v& hinh dang,
chidu dai, vi tri, tit d6 tao didu kién thudn loi cho viéc béc tach khbi

lvgng tw dong, giam thiéu sai 1éch so véi thuce té thi cong.
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Hinh 1. Mo hinh c6t thép thic nuéc canh quan.
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Hinh 2. Chiéu dai thanh thép trong mé hinh Revit dugc tinh
toan chinh xéc.

Khéc vé6i cach tinh toan thong thudng, cic phan mém tng dung
BIM nhu Revit cho phép tinh toan chiéu dai thanh thép v&i d6 chinh
x4c cao hon nh& vao kha ning mé phéng chi tiét hinh hoc, gitp tiét

kiém khéi lwgng cbt thép khi thue hién cong tac théng ké vat lidu. Vi
dy, trong mét dv an, BIM tiét kiém 1,9 % khéi lugng thép so véi
phuong phéap truyén théng [2], nhd tinh toan chinh xac chidu dai thanh
thép, bao gébm ca doan uén (Hinh 2). biéu nay gitp tiét kiém chi phi
vat tu va giam chi phi nhan céng trong cong tac théng ké [3]. Cach tinh
toan chidu dai thanh thép theo phuong phap théng thuwdng va cach tinh
trong phin mém Revit, dugce so sanh nhu sau:
Doan A: Tinh tit vi trf mit ngoai ciing ctia thanh thép (dAu uén
thép) dén diu thanh thép;
Poan B: Bugc tinh todn twong ty doan A.
Chiéu dai thanh thép dugc tinh toén theo phitong phap théng thudng:
L=A+ B =490 + 515 = 1005 (mm)
Tuy nhién, hinh dang thuc té ctia thanh thép dugc tinh toan 1a
tdng chidu dai tm thanh thép bao gdm ca doan uén nhv sau :
i, (D
L=A—E—R1+B—E—R1+7

n(40+2)
4:>L=490—5—40+515—5—40+T2 = 985,65 (mm)
Qua d6 c6 thé thiy chidu dai thanh thép duge tiét kiém hon khi
4p dung BIM so véi phuong phap thé hién thong thudng.

2.2. Bdo cdo xung dot

D6i v6i cac thé loai cong trinh ¢6 dic thit hinh dang két ciu phite
tap, mat d6 ct thép day dic, tinh hubng khéng thé thi céng thuc té
nht trén ban vé da thé hién thudng xuyén ngoai thie té. Liy vi vu, dbi
v6i cac chu kién tru cAu, néu khong phéi hop mé hinh 3D, bao cdo va
1t 1§ xung d6t trieée khi thi céng thi c6 thé kéo dai qua trinh thi cong
trén cong trudng hodc khong thé thi cong. Theo Bryde (2013) [4], viée
béo cdo xung dot gitp luong trude duge nhitng khé khan trude khi thi
cong va dy dodn dugc tinh kha thi trong qua trinh thi céng cbt thép noéi
riéng va cac hang muc khéc néi chung. Céc c6ng cu nhit Naviswork hd
tro kiém tra va cham v&i d6 chinh xdc cao, gitp phét hién cac diém

giao nhau khéng hop 1y va d& xuit didu chinh mé hinh kip thoi.

Hinh 3. B4o c4o xung dot cbt thép vai sai s6 + 2mm.

(Hinh 3) 12 m6t hinh anh m6 phong du 4n mé hinh cbt thép véi
mét d6 thép day dic cho tru cAu ma céng ty BIMTech di titng dam
nhiém trién khai. Viéc #ng dung phin mém Navisworks dé kiém tra

gitip phat hién xung d6t c6t thép véi mic do sai s6 13 2mm, méc do

twong d6i khét khe tai cong truong. Cong trudng st dung mo hinh .nwd
tit Navisworks dé phdi hop va thi cong, vi vay viéc ddm bao yéu ciu vé

tranh cac va cham trong c6t thép 1a rt quan trong.
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2.3. Tu dong héa quy trinh

Theo Bogue (2018) [5], BIM bao gf“)m nhidu phﬁn mém c6 chita
cac thu vién API, cho phép nguoi dung lap trinh, tao ra cong cu gitp
ty dong héa. Trong qué trinh trién khai ban vé shop drawings c6t thép,
mot trong nhitng tinh ning dwgc stt dung nhidu nhét c6 thé ké dén nhur:
ty dong mo hinh két ciu bé téng, tv dong mo hinh cbt thép, tv dong
trién khai cdc cong tic 14p ban vé thi cong cbt thép...

Dbi v6i du 4n thuc hién ban vé shop drawings cbt thép hang muc
canh quan, BIMTech da phéat trién Dynamo thite hién tinh ning hd trg
mo hinh cbt thép dwgc thé hién nhu (Hinh 4), gitp cho viéc trién khai
mo hinh tiét kiém duoc thoi gian dang ké.

Hinh 4. H3 tro md hinh c6t thép bing Dynamo - BIMTech trong Revit.

Mtic d6 hiéu qua ctia Dynamo trong shop drawings c6t thép duoc
tbng ho'p mot cach ngin gon, nhut sau:

- Giao dién don gian, d& sit dung, khong tén thoi gian dé tiép can
[6].

- Han ché viéc truy vAn toan b6 ciu kién khi khong cin thiét dé
tbi wu tde @6 [7].

- Kha niing tai sit dung trong nhiéu trwdng hop [8].

- D& dang sita chita va ning cip [9].

- St dung céc node dugc Autodesk tich hgp sin hoidc tu phat

trién, han ché diing cc package ngoai khi khong qua cin thiét [10].

3. Yéu chu trong viéc iing dung BIM trong trién khai ban vé shop

drawings c6t thép

Viéc ng dung BIM trong xay dung ndi chung va hang muc shop
drawings cbt thép néi riéng mang lai rat nhidu 1gi ich trong vén d@ trién
khai ctia nha thiu phu va kinh té cho nha thiu chinh [11]. Tuy nhién,
viéc ttng dung nay con ¢6 nhitng thach thiie 16n cho don vi trién khai
bao gdém cac van d& tit nhan Iyc cho dén co s¢ vat chat. Duéi day 1a
nhitng yéu ciu ti thiéu ma nghién ctu niy téng hop va ghi nhan duoc
trong qué trinh trién khai nhiéu thé loai dy 4n shop drawings c6t thép

trong va ngoai nudec.
3.1. Trinh d¢ nhdn su

Theo Sacks [12] (2010), d6i ngii c6 ky ning cao trong viéc s

dung cc phin mém BIM c6 tim quan trong trong viéc tu dong héa qua

trinh trién khai. Khéc v6i cac phin mém CAD, BIM yéu ciu ngudi trién
khai mé hinh két cAu hidu r6 dwgc quy trinh trién khai va cdch cdc md
hinh tWong tdc v&i nhau. Viéc dung mo hinh khéng chinh xac (vi du
khong thiét 14p diing 16p bé tong bao vé) c6 thé gay anh huéng tric
tiép dén chiéu dai cbt thép va do chinh x4c ban vé. Khéng chi viy, viée
xt? 1y khong triét dé cic vAn d@ trong mé hinh két cAu sé 1am cho viée
hién thi duong nét trén ban vé khéng con chinh xéc. Do d6, viéc chudn
bi va thiét 1ap diy du cac théng sb k§ thuat ngay tit ddu cAn duoc thuyce
hién theo mét quy trinh théng nhét va chit ché, nhim han ché cc thiéu

s6t c6 thé xay ra trong qu4 trinh trién khai mé hinh.

chiéu day bé téng bao vé.

Quy trinh trién khai ban vé shop drawings c6t thép ma BIMTech
@ xuét d& dam bao tinh hiéu qua trong viéc trién khai dugce trinh bay
trong (Hinh 6).
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Hinh 6. Litu dd trién khai shop drawings c6t thép trong quy trinh BIM.
3.2. Mitc df qudn ly

Viéc trién khai BIM cho mét dy 4n ddi héi quy trinh quan 1y
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nghiém ngit va s phéi hop lién nganh ngay tit giai doan khai tao [13].
Vi vdy, yéu cAu v& mitc d6 quan 1y md hinh 1a rét cao trong qué trinh
nay, vai trd cta cac vi tri chuyén trach nhv BIM Coordinator va BIM
Leader tré nén déc biét quan trong nhdm dam bao tinh nhit quén, kiém
soat dit liéu va didu phdi hiéu qua gitta cdc nhém k§ thuat [14]. Ngoai
ra, d6i v6i cac du an 16n, doi hoi nhidu ngudi tham gia, ngudi quan 1y
mo hinh phai kiém soat & rang pham vi 1am viéc (Worksets) clia titng
c4 nhan. Trong thuc té, di ghi nhan nhidu tridng hop xay ra xung dot
mé hinh, 1&ch vi trf hodc mét dit liéu cbt thép do c6 nhidu ngudi ciing
thire hién thao tac “Synchronize with Central” tai ciing mot thoi diém.

Pé han ché rti ro ndy, titng thanh vién tham gia cn kiém tra
trang thai hoat déng ctia cic thanh vién khac thong qua bang gidm sét
Worksharing Monitor trong phin mém Autodesk Revit triéc khi tién
hanh ddng bé dit liéu, giao dién duoc thé hién trong (Hinh 3.2):

B Worksharing Monitor for Autodesk Revit 2025 =

""‘;.Options [i] System Performance  Help ~

Central File Access

No workshared files are currently open

Open a file in Revit to view its worksharing activities.
Editing Requests
Notifi - 0 active

Hinh 7. Giao dién bang gidm sét géi cong viéc cac thanh vién.
3.3. Cdu hinh mdy tinh

Trong mot s6 du 4n trong diém, mttc d6 phtic tap va d6 16n ctia
mo hinh ¢6 thé khién cho dung Iwong tép dit lidu rat cao, dic biét 13 dbi
v6i mé hinh trién khai c6t thép. Do mdi thanh thép trong mé hinh dwoc
xdy dung nhu mot d6i tugng riéng biét ¢ chita thong tin ky thuat, hé
théng d& bi qua tai, din dén hién twgng chim, gidt hodc tham chi treo
méy khi thao tic lvu trit hodic ddng boé mé hinh. Vi vay, viéc trang bi hé
théng may tinh ¢6 ciu hinh phit hop 13 yéu t6 then chét dé dam bao hiéu
suét 1am viéc va tién d6 trién khai. Mot cAu hinh phin cting khong du
manh khong chi anh hwdng dén trai nghiém ngudi diing ma con gy gian
doan déng ké cho quy trinh phdi hgp mé hinh va xut ban vé k§ thuét.

4. Tién @b thi céng

Khac v6i cac phitong phap trién khai truyén théng dia trén ban
vé hai chidu, viéc @ng dung BIM trong trién khai ban vé shop drawings
yéu cu phai théng nhit quy trinh phéi hop, tiéu chudn mé hinh héa
va nguyén tic trao dbi dit liéu giita cdc nhém k§ thuat ngay ti¥ giai doan
khéi tao du 4n [15]. Pidu nay khién giai doan diu thuong tén nhidu
thoi gian hon do cin thiét 14p hé théng 1am viéc ddng bo.

Tuy nhién, khi mé hinh BIM da dugc xay dung ddy di va chudn
héa, céc giai doan trién khai tiép theo sé dién ra thuan loi hon dang ké.
V6i kha nang ké thita va téi st dung théng tin mé hinh, BIM thé hién
rd wu thé vé téc dd trién Khai, kha ning kiém soat va tinh linh hoat so

v6i phitong phap truyén théng trong subt vong doi du an.

Bang 1. C4u hinh khuyén nghi cho trién khai mé hinh cét thép bing Revit va cic phin mém hd trg.

Thanh phin CAu hinh t6i thiéu CAu hinh khuyén nghi dai han (3-5 nim) Luu y ky thuat
Mainboard Dong phd théng hd trg CPU va Mainboard chipset cao cip hd trg PCle 4.0 U'u tién hd trg DDR5, khe M.2
RAM hién tai (chipset B-series) tré 1én NVMe, 4 khe RAM
CPU 6 nhan, xung nhip don nhan 8 nhén tr@ 1én, xung nhip don nhan U'u tién hiéu nidng don nhan cho
(Vi xtt 1y) = 3.5GHz > 4.5GHz Revit va Dynamo
RAM 32GB DDR4 64GB DDRS hotic hon Can thiét cho mé hinh cbt thép 16n

hoac da b6 mén

o) cting (SSD) SSD SATA = 512GB

SSD NVMe Gen 4 = 1TB

Ti wu hoa thao tic vy, ma, d6ng

bd m6 hinh

GPU c6 = 4GB VRAM (ho trg

Card dd hoa (GPU) ]
DirectX 12)

GPU c¢6 = 8GB VRAM, hd tro tinh toan
phan mém CAD va trinh dién 3D

Cin thiét khi diing Enscape,

Twinmotion hodc Navisworks

Man hinh Full HD 24”

Man hinh d6 phéan giai 2K hoic 4K, kich
thude tt 27” trd 1én

Nén st dung 2 man hinh song song
hon diing 1 man hinh 16n

Hé diéu hanh Windows 10 64-bit

Windows 11 Pro 64-bit (ban quyén chinh
hing, hd trg 1au dai)

Pa s6 cac phan mém k§ thuét chi
dugce hd trg trén Windows

4, Két luan

Viéc ttng dung BIM trong trién khai ban vé shop drawings c6t

thép dang dan tr& thanh xu hudng tit yéu trong nganh xay ding hién

dai, dic biét dbi véi cac cong trinh c¢6 mdc do phtic tap cao va yéu cAu
ky thuat nghiém ngit. Thong qua céc lgi ich nbi bat nhu kiém soat
chinh x4c khéi lwong vat tw, phat hién va xit 1 xung dét triede thi cong
ciing nhu kha ning ty dong héa trong trién khai ban vé, BIM khéng chi
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gitip nang cao hiéu suét 1am viéc ma con giam thiéu sai sét, tiét kiém
chi phi va thoi gian cho cac bén lién quan. Nhitng 1¢i ich nay cang tr@
nén ndi bat khi 4p dung cho cic hang muc canh quan - noi yéu ciu sy
phéi hop linh hoat gitta kién tric, két cAu va ha tAng ky thuat.

Tuy nhién, d trién khai hiéu qua BIM cho ban vé shop drawings
cbt thép, cin dap dng cac yéu ciu vé trinh d6 nhén sy, ning lvc quan
1y mé hinh, co s& ha ting thiét bi va si phdi hop chiit ché giita cac bd
phén trong subt vong d¥i dy 4n. Nhitng thach thite nay doi héi sy chudn
bi k§ ludng vé& quy trinh va cong nghé ngay tit giai doan diu trién khai.

Téng Kkét lai, BIM 12 méot cong cu toan dién, mang lai gia tri bén
vitng cho cong téc trién khai ban vé thi céng cbt thép — dic biét trong
cac cbng trinh c¢6 déc thu hinh hoc phic tap nhu canh quan. Khi dugc
ap dung dting cach va c6 sy phdi hop chit ché gifta cac bén lién quan,
BIM sé& 13 nén tang quan trong dé ning cao chit Ivgng cong trinh, hiéu
qua trién khai va kha ning thich ¢ng v&i xu huéng xiy dung hién dai.

LOi cAm on
Chiing t6i xin cadm on Trwdong Pai hoc Bach Khoa, PHQG-HCM

d4 hd tro thoi gian, phwong tién va co s& vat chit cho nghién cttu nay.

Tuyén b6 tac gia

Nhém tac gia khong cé xung d6t 1g1i ich.
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