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Development and Application of Digital Design Tools for Municipal
Engineering Water Treatment Structures
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(Hunan Provincial Architectural Design Institute Group Co. Ltd., Changsha 410006, China)
Abstract: The current municipal infrastructure sector is actively advancing digital transformation,
with design methodologies progressively evolving toward digitalization, intelligence, and integration. This
paper developed a customized parametric design tool based on the Revit software and CAD platform in
response to challenges such as the loss of design parameters and calculation data, low modeling and
drafting efficiency, and excessive repetitive tasks arising from the use of multiple software platforms in the
design and modeling process of municipal water supply and drainage plant projects. This tool enabled
integrated functions including process design calculations, verification of design parameters, generation of
standardized calculation reports, and automated creation of 3D models and 2D drawings for water
treatment structures. The scientific rigor and practical applicability of the parametric design tool for water
treatment structures were validated through specific engineering case studies. Significant improvements
in design efficiency and quality were achieved, offering a valuable reference for advancing the adoption

and application of digital design methodologies in the field of municipal engineering.
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Tab.l Comparison between self-developed digital design tool and secondary developed commercial software
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Tab.2 Calculation parameter explanation of secondary sedimentation tank
WiH THEZHLY
BRI Q (m*/h)
TR I G g ()] N ERERIAES O.6~l.5r$’/€(mn;.-hh)), WA 1.0~2.0
O | HAE GA BN RB K BT IUEE [
15 R A R(%) 2N 100%
TRE MR YU N(kgMLSS/m*) 2RIA 4 kgMLSS/m?
HEH KB D FEEE B(m)
S YR
F=Qy/q, i nﬁﬁﬁgﬁﬁﬁa o Q PR R IAS S AN 0=0-Kz
b |4 YLHEN L D, (m) BBy D, I B SEBRUTRE RS 43 /K 1HT
o - MR F
_aD? SEBRIE BB 437K I I R
i B (m) SEFHI
DO iR = OIF A KR RUVIE G gy SR
—Ka QIF e KT K 1 67 far et T ET5 IR 0.6~1.5 m¥(m?-h), 2EH)
D=2 g, [m*/(m?-h)] B9 1.0~2.0 m*/(m*+h)
~ 10000 ‘ N —
=3600mD), B2V g [T/ (m - s)] Ket% A I ¢,<1.7 Li(m )
(1 +R)QN-24 R B4 g, NETI—— 2,
= [kl )] FAZ - T3 1 ¢,<250 kg/(m®+ d)
Qi | Hia SEBRUCTER K AL F R B2 D
4.2 SE{IERIGE [ AT E S WL

TEIK AL BEAE S BIM BRI BT rp , S50 f i
F BB DAL PR 280 AT U RO 5 25 [l i &
B 2 TR, K 25 A S0 ) 0 oA B T, DT 5 B A 350
PRI B b B R ety g . PR, e e A
S8, RV HEAT JUART RS 5 25 () 47 & 249 o0 00 1) i
FE o KGR S H BECT 2000 s A T X 0, 4% IX B
a3 2 AR 5 RS S8, I8 4% Xk 7
TR 53, B A 1 A T 75 45 0 2880, 0 R A
SRR I S S HOCHK

T DA R SR I R DL B AT A
O, 854 4 KB T2 D6, # Ui 3244 i K
U KIS B — o 45 Ui g Xk, B
BUAS XS S E U A Ty 52 HA A e L S A an 5]
27

(Z#ER - B54=0.3 n, BUAE=03 0 (5HERLEH—F)
L #TRAR S TL (A) =WL (A) +y
. BEp (5HESHF)
Fé&RT{ BER (SHESH—T)
FHEEEE 5 (0
[MibEE — HMEERER A=p
L #F&BL, (A)=BL (A)=WL (A) +A~H
AR BB (A)
JRAR S A R IR RE B B, (A) =4, (A)
GIEE 1 EIRMEL =025 0)
BN ED (W =4
JERAR TR RT SBLy (A) =BL (A) =VL (A) +—#
r EEREEL (A=1 000 m, #i¥800~1 000 mm
SEER AR AN PR A (W =AW+ 5, (W)
FERAN EED W=D

i)

=i |
EHkA

LA

L@EER
FEEARSME E R (=028 ()
AR EE A (0)
L ZEEAR T EP AT B BL, (A) =BL (A) +A=WL (A) +Ay
B2 ZinmEsRESE

Fig.2 Partial modeling parameters of secondary

sedimentation tank
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Tab.3 Main control parameters for component

modeling
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Fig.3 Drawing parameters for the plan and cross-section

layout of inlet well of secondary sedimentation tank
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