KET QUA NGHIEN CUU VA UNG DUNG

UNG DUNG DYNAMO CHO DU AN BIM
TRONG GIAI POAN THIET KE Y TUONG

Nguyén Manh Tuén'™

Tém tat: Dynamo la mét gidi phép nhdm néng cao tinh hiéu qué cua viéc 4p dung BIM vao giai doan thiét ké
y twéng cda dw én. Két qua nghién ctru cho théy, phuwong phép thiét ké tham sé str dung céng cu Iap trinh
trire quan nhw Dynamo gitip duy tri cac y twéng thiét ké ban dau va cai thién qua trinh chuyén déi tir y tuéng
thanh thiét ké sau nay. Pac biét, cac van dé tao dung hinh hoc phirc tap, thiét ké tinh vi, thuc hién thao tac
Iap da duoc gidi quyét. Tir do, cac phurong an thiét ké duoc danh mot cach chinh xéc trong thoi gian ngan.

Ter khéa: Dynamo; BIM:; thiét ké tham sé; I4p trinh truc quan; Autodesk Revit.
Dynamo application at the conceptual design stage

Abstract: Dynamo is a solution to improve the efficiency of the BIM project at the conceptual design stage.
Researches indicated that parametric design using visual programming tools such as Dynamo helps main-
taining early design knowledge and improving the transition from concept to design. In particular, complex
geometry modeling problems and sophisticated designs and repetitive operations have been solved. Then,
the conceptual design options are evaluated accurately in a short time.
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@ 1. Gi&i thigu

Trong vai ndm gan day, mé hinh théng tin céng trinh (BIM) da va dang dwoc (rng dung réng réi cho
nganh céng nghiép xay dung tai Viét Nam [1]. Thi twéng chinh phi da phé duyét dé an ap dung BIM trong
hoat dong xay dwng va quan Iy van hanh céng trinh. Bé Xay dwng da ban hanh Quyét dinh 203/QD-BXD vao
ngay 21/3/2017 vé viéc thanh lap Ban Chi dao thwc hién D& an ap dung Mé hinh théng tin cong trinh (BIM)
trong hoat dong xay dwng va quan ly van hanh céng trinh. BIM dan tr& thanh mét phwong thirc cha dao dé
thiét k& va phan tich vong ddi clia dw an, tir d6 dwa ra cach thirc xt Iy va st dung di liéu cong trinh hiéu
qua [1,2]. Co sé dir liéu dwoc mo ta théng qua mé hinh tham sb gém nhiéu thudc tinh dwoc nhing trong cac
déi twong va lwong div liéu nay sé tang dan qua tirng giai doan phat trién ctia dw an [2]. Tuy vay, qua trinh
thiét ké véi cac cong cu BIM van con mang tinh thd cong. Diéu nay doi hdi sw can thiét phai cé cac céng cu
quan ly va thao tac dir liéu m&i, mét trong s do la phuong phap thiét ké tham sé.

Phuwong phap thiét ké tham sé la mét trong nhivtng xu hwéng ctia nganh kién tric xay dwng trong
nhirtng ndm t&i. Thiét ké tinh toan dé& cap dén kha nang lién két thuat toan vao thiét ké kién tric xay dwng,
gitip md phéng, hinh dung va phan tich cac phuong an chinh xac hon [2]. Trong cach tiép can nay, céng cu
lap trinh tric quan dwoc st dung, nham két hop gitra ngdn ngir 1ap trinh van ban va cac nat @ hoa (graph-
ical nodes) dwoc nhing chirc ndng va két ndi truc quan véi nhau (Hinh 1). Do d6, sé thu dwoc két qua mot
cach nhanh chéng ma khong can phai viét nhiéu ma lénh véi cu phéap trivu twong.

Hién nay, nhiéu céng cu lap trinh trwc quan da xuét hién va gan két véi cac céng cu BIM nhw
Grasshopper 3D, Dynamo, Blender, Cameleon,... Trong d6, Dynamo la mét cong cu lap trinh con kha moi
tai Viét Nam, &rng dung nay c6 thé chay ddc lap hoadc két néi véi cac phan mém khac nhw Autodesk Revit,
Formlt 360, Maya, Excel,... mang lai nhiéu loi thé cho ngudi ding vi cé thé tan dung cac quy trinh thiét
ké tinh toan ngay trong méi trworng BIM.

'ThS, Khoa Céng nghé Théng tin, Trirong Dai hoc Xay dung.
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Hinh 1. Phuong phép thiét ké tham sé [3]

Coéng cu Dynamo dwoc xay dung dé trién khai bat ky trng dung ndo va phu hop véi viéc cong tac da
nén tang, da bé mén. Céng cu nay chd yéu thuc hién hai nhiém vu: tly bién cac déi twong hinh hoc tham
sb va giao tiép v&i co s& di liéu ngoai. Trong giai doan thiét ké, viéc két hop gitra Dynamo va Revit |a thuc
su phi hop, bdi Revit dwoc coi nhw mét bd co s& di liéu véi ddy dd hinh hoc tham sé. Trong bai bao nay,
tac gia sé tap trung vao md ta sw twong tac gitka Dynamo va phdn mém Revit théng qua mét sb két qua trng

dung dat dwoc, véi muc dich hé tro dw an BIM trong giai doan thiét ké y tuwédng.

@ 2. Téng quan vé Dynamo

2.1 M6t vai khai niém

Giao dién cla tng dung Dynamo twong déi
don giadn, bao gdm 5 phan chinh sau (Hinh 2).

Két qua sau khi thwc thi ma lénh sé& duwoc
thé& hién trong khong gian lam viéc cta ¢ng dung
Dynamo va phan mém Revit. Dbi twong nut 1a dai
dién cho cac phan tlr hodc cac ham toan hoc trong
Revit, c6 thé dwoc tao va truy cap bang ma lap
trinh dang van ban hoac mét giao dién lap trinh (rng
dung (API) (Hinh 3).

Mb&i node cé cbng vao & phia bén trai va
cbng ra & phia bén phai, dwoc lién két véi cac kiéu
dir liéu cu thé. Cac cdng nay dwoc két ndi véi nhau
thdng qua day néi dé tao ra mét ludng chwong trinh
ddng nhét.

Ung dung Dynamo cung c&p cho ngudi
diing kha nhiéu nat dé thwe hién cac thao tac lap
trinh tree quan. Ngoai ra, nuat tuy chinh trong Dyna-
mo ciing can dwoc xay dwng dé ti wu hoa cac muc
dich khac nhau va tai st dung cho nhidu dy an.
Viéc tao nut tly chinh co thé théng qua cac nat co
san hoac st dung thém cac ma |ap trinh van ban,
tao thanh cac géi dé chia sé t&i cong dong.

2.2 Céc kiéu di¥ liéu trong Dynamo

D liéu trong Dynamo la mét tap hop thong tin
¢c6 cau tric dwoc nhap thong qua cdng vao va duoc
xt ly trwdc khi dwa ra két qua & cong ra. Cac kiéu div
liéu thwerng diing duwoc mé ta chi tiét & Bang 1.
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Hinh 2. Giao dién ctda trng dung Dynamo
1: cac thanh menu; 2: cac thanh céng cuy; 3: cac
thw vién; 4: khéng gian lam viéc; 5: thanh thuec thi
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Hinh 3. M6 t& méi quan hé giira cac nut
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Bang 1. Céc kiéu di liéu trong Dynamo

Kiéu danh sach

(bt STT | Kiéu dir liéu M6 ta nut
. 1 So M :
List
»8 List
@10
9
s 2 Day so
-1 List
@l 1
il 11
&l 21
Hinh 4. D@ ligu kiéu danh séch 3 Tudn tw
4 Chubi L
314.159265358979
def Dientich(input)
{
D=Math.PI*input*input; List.Create
return=D; — itemo |+ | - | list
L & e o
String
. a ’ . . Autodesk Rewit =
Hinh 5. Nut chiee nang tinh dién tich hinh tron [psier |

M4 1ap trinh van ban co thé dwoc két hop str dung dé tao di liéu ciing nhw tao cac nit chirc nang. Thi
du v& tao mét kidu di liéu danh sach va tao nut chire nang tinh dién tich hinh tron v&i ban kinh nhap tir ban
phim dwoc thé hién 1an lwot & Hinh 4,5.

Céc thiét ké tinh vi dwoc tao 1ap tir div liéu don gian, mang tinh logic thdng qua giao dién d hoa, t
do6 sé& lam tang chét lwong thiét k& hon. Dynamo dwoc st dung dé phat trién mé hinh tham s, ting kha
nang sang tao dwa trén cac phéac thao y twéng kién tric ban dau.

2.3 Mét sé trng dung cua Dynamo trén thé gi6i [4]

Dynamo da dwoc st dung tai nhiéu dw &n trén thé gidi, nhdm giai quyét cac van dé khac nhau & giai
doan thiét ké. Trong do, quy hoach khdng gian I& mot phan thiét yéu ctia qua trinh thiét k& ban dau. Kich
thwéc, hinh dang va méi lién hé gitra cac khéng gian déng mét vai trd quan trong trong viéc xac dinh hinh
dang va chirc néng cla tdoa nha. Cong ty kién tric Shepley Bulfinch tai My d& &ng dung Dynamo dé x& ly
van dé& nay théng qua qua trinh chuy&n ddi théng tin tir dinh dang Excel sang mé hinh Revit. Nt tiy chinh
trong Dynamo sé doc théng tin v& tén phong, sb hiéu phong, sb lvong, kich thwéc, sau doé tao cac phan tir
khéi twong (rng va gan gia tri tham sé cho ching (Hinh 6). Ty d6, chl dAu tw va cac nha thiét ké c6 thé hop
tac tham gia vao qua trinh lap ké& hoach hiéu qua hon.

Ngoai ra, cac kién tric sw & van phong Flanagan Lawrence tai Anh da st dung Dynamo dé phan
tich méi quan hé gitra khdi dang va am thanh cho mét cong trinh rap hat. Khi d6 tinh én dinh vé thé tich
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Hinh 6. D liéu khéng gian dinh dang Excel (a) va céc phén ti khéi gan gia tri tham sé tuong tng (b)
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cla cong trinh cin dwoc dap (ing dé cé thé mang
lai am thanh dac biét. Dynamo dwoc dung dé thuc
hién hang tram thao tac lap, giup tim ra phwong an
tdt nhat (Hinh 7). Thi du, kién tric sw d& dang thay
ddi tham sé clia mot loat cac déi twong ctra di, 16
ma& chi trong vai phut.

3. T6i wu hoéa khéi dang cong trinh
trong giai doan thiét ké y twéng

3.1 Dung khéi ddng céng trinh

Viéc ng dung phwong phap thiét k& mai
gitip kién tric sw cé thé dwa ra y twéng thiét ké kién
trdc mét cach nhanh chéng va hiéu qua, ma bat dau
chinh t&r qué trinh dwng khéi dang céng trinh. Hinh
dang ciing nhu céc ti 1& can dwoc phéi hop hai hoa
d& tao sw rd rang trong tirng khéng gian. Céng cu
Dynamo gilip dwa ra nhiéu phuong an thiét ké bang
cach thay déi cac di¥ liéu dau vao, dwa theo nguyén
ly thiét k& tham sbé (Hinh 8).

Mot s6 nut chinh dwoc lap dwa trén ma lap
trinh van ban va nut déng goi ¢ sén dé diéu chinh
khéi dang nhw trén dwoc thé hién & Hinh 9.

Goc

Code Block

Code Block
curve |curve®Math.Sin(Goc);

Hinh 7. Str dung Dynamo dé phan tich méi quan hé
gitta khéi déng va 4m thanh trong céng trinh

(a) (b) (c)

(d)
Hinh 8. Khéi dang ban déu (a), thay déi céc tiét dién (b),
thay d6i va xoay tiét dign goc 45° (c), thay ddi va xoay
tiét dién géc 90° (d)

Geometry.Translate

geometry > Geometry
xTranslation

yTranslation

v v v

ZTranslation
Xoay khdi
it |Xoay(tt,p,r); | >

P
r

Point.ByCoordinates

Goc | 8. .360. . #Goc; | >

(@)

<BANG THONG KE SAN TANG PA-1>

C D
CAOBG DEN TICH
0,000 m 400 m*
+3.125m 442 m*
+8.250m i
SEEEm 2im

i3 E m s5im
g8 Em segm*
+i8750m SiEm
S387Em 555 m
35,000 m 551 m
<3813Em sHm
<31350m 4BEm
+34375m 43w
+37.500m 400 m
St B
+43.750 m 324 m
+46.875 m 285 m’
+50.000 m 23w
+83125m 260 m=
+56.250 m 258 m*
+59.3756 m 260 m*
63860 m 73 me
188838 m 358 m*
887750 m Bam
SiETEm 30m
75000 m 400 m*
10192

(a)

G6C xoay

(b)
Hinh 9. St dung céc ndt thay déi tiét dién (a) va xoay khéi déang céng trinh (b)

<BANG THONG KE SAN TANG PA-2>
A B C D E
[ ThNe KEUSAN cA0BY DENTCH THETCH
Level 1 SF-150 +0.000 m 400 m* 80.00 m*
LevelZ SFIIED Ei%m BT 7307 m
Leveld SFI50 6350m Sigme BA0m
Leveld SF150 S37Em €8 SETam
LevelE SFo1E0 S350 m TaEmE 08T mE
Level& SFIASD SisEEm 7eame T35
Levei7 SFASH <8780 m 784 m TTEIm
Leveid FEE “FHETEm 783 me 1833w
Leveld SF-A50 +25.000 m 75w 10877 m°
Level 10 SFIAED <3812 m &8 m s874m
Level 11 SF150 <3280 m S76mE 8640 m:
Level 12 SFI50 34375m BTm 7307 m
Level 13 SFIA5D 37500 m 400w 60.00 m*
Level 14 SF-150 +40625m 321 v 43.22m>
Level 15 SF-150 +43750m 256 m* 38.40m>
Level 16 SF-150 +46875m 206 m* 30.86 m*
Level 17 SF50 50,000 m 7w 2583 m
Level 18 SF-150 +53.125m 151 m* 2259 m*
Level 19 sFED “E8 350 m 124 me 2180
Level 20 sFED “E937Em 181 me 250w
Level 21 SF-150 171 m? 25.63 m*
Levei 27 SRS 506 ™ 30,88 ms
Tevei 33 SFHED 88 mE 384D me
Leveidd EE 3w I
Level 35 SFAED 00w 80,00 m*
10768 161520

(b)

Hinh 10. Thiét ké khéi déng véi phuong én 1 (a) va phuong an 2 (b)
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Ngoai ra, bang thdng ké so bo dién tich san
tang twong rng v&i cac phwong an thiét k& khoi
dang khac nhau dwoc thé hién & Hinh 10. Vi
phwong phéap thiét ké tham s, céc thao tac I3p nay
dwoc thue hién va cho ra két qua ngay lap tire, giup
kién tric sw c6 thé nhan ra nhirng thay ddi vé thiét
ké ma khéng can phai dwng lai mé hinh.

3.2 Tao mat dirng va nghién ciru d6 béng
céng trinh

Qua trinh thiét ké mat dang 14 thé hién su Hinh 11. Thiét ké mat dL’an v6i phwong én 1 (a) va
sang tao kién triic, mang phong cach riéng ctia mdi phuong an 2 (b)
c6ng trinh. V&i cdng nghé thi cong tién tién va vat liéu phong phu thi yéu cdu vé tinh thdm my ctia cong
trinh kién trdc doi hdi @ mic dd cao hon. Céng cu Dynamo gilip da dang héa cac phwong an thiét ké mét
dlrng twong rng véi tirng kidu mo dun khac nhau. Trong bai béo nay, cac mé dun mét ding dwa trén 4 diém
Adaptive dwgc mo td & Hinh 11.

Cac nut dd hoa nhw Surface.ByLoft, Panel.PanelDiamond, Family Types, AdaptiveComponent. By-
Points da dwoc st dung va két ndi véi nhau & Hinh 12.

Surface.BylLoft
Panel.PanelDiamond

crossSections > Surface

QuadPanels

QuadPoints

TriPanels familyType

TriPoints !

1o A

(d) (e)

Hinh 13. Nghién ctru sw d6 béng ctia cong trinh (a) ¢ vj tri tai kinh d6 20.945 va vi do 105.866 & cac thoi diém:
9h séng ngay ha chi (b), 3h chiéu ngay ha chi (c), 9h sang ngay thu phén (d), 3h chiéu ngay thu phén (e).
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Viéc thay ddi cac kiéu mat dirng ciing nhw cach chia hé luéi theo cac phwong dwoc thue hién nhanh
va chinh xac hon. M6 hinh tham sé ciing dwoc dwa vao mét hé kién tric téng thé nham danh gia vé sw db
béng dwa trén vi tri va huwéng cla cong trinh. Két qué danh gia vé khbi dang cong trinh théng qua sy db
béng & cac thoi diém khac nhau dwoc thé hién & Hinh 13.

v 2017 { >
= DateTime.ByDateAndTime
year > dateTime
w97 ;; manth

day
hour

minute Sun and Shadow Settings

second

WOW W W v W

millisecond

Cutng 6

W oo _: =

Hinh 14. Méi quan hé giira céc nut dé hoa trong phan tich dé béng

Ngoai chirc néng don thudn nhw bao che va két ndi véi cac két cdu khac, mét dirng cong trinh can
duoc thiét k& dé tan dung tbi da anh sang va théng gié tw nhién. T d6 bd sung cac giai phap thiét ké
thu déng st dung néng lwong mat trdi. Trong cong cu Dynamo, cac nat dd hoa nhw DateTime. ByDate-
AndTime va Sun and Shadow Settings (viét bang mé Iap trinh v&n ban Python) dwoc két ndi véi nhau &
Hinh 14.

@ 4. Két luan

Thiét ké tham sb la san pham tat yéu cta thoi dai ky thuat sb, cho phép xac dinh cac muc tiéu,
phwong phap va gia tri méi trong qua trinh thiét ké. Trong bai bao nay, céong cu Dynamo da duoc st dung
nham dwa ra mot vai két qua cu thé vé kha nang tao khéi dang va mat ding clia cong trinh trong giai doan
thiét ké y twdng cla dy an BIM. Ngoai ra, van dé& nghién ctu db béng ctia khdi dang ciing dwoc thuwc
hién tai tirng thdi diém, nhdm xay dwng céng trinh tiét kiém néng lwong hon. Tl d6 thy réng, r’ng dung
Dynamo cho cac du an xay dwng 1a thwe sw can thiét, tién tdi thuc day viéc ap dung BIM mat cach rong
rai tai Viét Nam.
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