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Research and Application of BIM-based Forward Design in Wastewater
Treatment Plant Projects Using Revit Software
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Abstract: BIM-based forward design using Revit sofiware and the collaborative platform was
carried out in light of the challenges encountered in the traditional two-dimensional design process of the
Ganquanbao Tianyin textile park supporting wastewater treatment plant engineering general contracting
(EPC) project, including frequent design modifications, a compressed project timeline, heavy workloads,
and limited inter-disciplinary collaboration efficiency, enabling integrated three-dimensional visual
design and enhancing coordination efficiency across all disciplines. During the forward design process, a
customized project template was developed, and unified standards were established for model positioning
principles, file splitting methods, naming conventions for models and components, and color coordination
guidelines. Based on the integrated model, collision detection was performed to further optimize the
design, thereby enabling automated drafting and accurate calculation of engineering quantities. In
addition, the model contained a substantial amount of engineering information, which can serve as a
foundation for the future development of a smart construction platform and an intelligent wastewater

treatment facility. As BIM technology continues to mature and relevant standards are progressively
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refined, BIM-based forward design is expected to become a key enabler for the engineering industry s

transition from informatization to intelligent operations.
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Fig.1 Schematic of project template setting
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Tab.1 Principle of model file splitting
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Tab.2 Code regulation for project phase
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Tab.3 Color coordination guidelines of process pipes

TZ2R% RGB
TEEKE 0,140,70
TAERE 112,90,0
TEWE 112,48,160
T AR 0,176,240
T2 253,199,3
TR E 112,48,160
JTIX ghKAE 125,250,0
JTIX 5 KA 0,140,70
JTIX AR 0,0,255
JTIX A KA 0,112,192
bii v =8 0,140,70
ey 0,112,192
2T 0,140,70
Hede 191,143,0
HKE 112,48,160
PRI 191,143,0
5 U A 112,90,0
RA W M 153,55,5
WA 0,176,240

x4 - ZHREESX

(ERES

TERS RGB (RN
UUTER 112,90,0
REE 0,140,70
R 253,199,3

RS A 0,112,192
JE IR 253,199,3
K HEAE 50,71,125
FEIKAE 100,130,100
JEER A 0,176,240
FE4ias <A 0,176,240
BRI 255,255,0
K 125,250,0
NS 112,90,0
il 2 245 750 B AR s RS 155,0,100
il it A 155,55,55
Bk 253,199,3
R 255,100,0
RV 155,85,85
i 112,48,160
(%S5 0,140,70

Tab.4 Two-dimensional and three-dimensional
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Tab.5 Classification of model geometric expression
expression styles of civil engineering accuracy
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Fig.2 Collaborative work flow
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Fig.3 Schematic of customized template for enterprise
drawings
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Fig.4 Schematic of element display control
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Fig.5 Schematic of BIM model creation
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Tab.7 Schematic of partial collision detection
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Fig.6 Component attribute information and material

SEF
SE°F

D400 P
i i}

28
i6

SEFCE
SECCE

id
ig

SEE
SCEFCE
SCoCE

21

EEE R E R e v

1

statistics table

3.4 HHE
3.4.1 F 57 v ]

TP a1 ) = o VA 1 T S R 5 R 4
5 SCbR R O R TTHE A TR 1 , 4% b mT 3 e e ¢
RRAS AL P R R v A B s P AR o ] T
FTVREE o Pl TSR A A e ah R TEUR R A . 24
A 5t VR R I ) 1 4 PR AR 2 1 B S R A A
Frik sl , I L 3 T Revit B0F A9 1E 1 37RO UE —
=Y — R TR A AR E T R — . et
5 B ReCAD 4l 4 AR BT A5 A1 B 5 JF 2 CAD 1y %5 1]
TETRY | 7E T R m 3 R A P /T AR 1) S
RGN . shx BLER AR T HEAT 2 43 28 S i
FF O ARG — e B S0 TR RN P 5 TR 3

WK 7.
g "'“1
, i 07 wemzs x| [T J@L
[: i 1 —
1 T
| L _— {1 B&
1 1 an L
= S
Jas AL
N
@
ﬁ
a. V-1l
i ¥
A i
o 22 : e o e
1 Hi il e
b.

E7 RBERNEF HERE
Fig.7 Schematic of plan and cross-section of the mixed

reaction tank
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Fig.8 Three-dimensional model and drainage system
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axonometric schematic of sludge dewatering room
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Fig.9 Schematic of chemical cleaning principle in dual-
membrane workshop
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