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Study on Carbon Emission Prediction for Steel Frame Shell
Structures Based on BP Neural Networks
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Abstract; The design of large span spatial building structures and the magnitude of loads have a
significant impact on the carbon emissions of the structural system. To study the carbon emission law of
steel frame mesh shells, numerical simulations were conducted to analyze the structural systems of
different roof steel frame mesh shells. The material consumption and carbon emissions of mesh shells and
grids with different spans and materials were calculated, and the carbon emissions of mesh shells and
grids were predicted using BP neural networks. The research resulis indicate that by calculating the
material consumption, stress ratio, and stability of the mesh shell and grid structure system through static
analysis, it is determined that the structural system is in a stable state under full load. According to the
calculation of the carbon emissions of the grid shell and grid structure system, when the structural system
material is aluminum alloy, its carbon emissions are smaller than other materials. Based on the BP neural
network model, the carbon emissions of the mesh shell and grid structure were predicted. The error
between the predicted value and the actual value was < 5%, and the accuracy met the prediction
requirements. In the production and installation process of roof materials, advanced construction
techniques can be used to improve construction efficiency, thereby reducing energy consumption and
material waste during the construction process.

Keywords : steel structure ;reticulated shell ; carbon emissions ; BP neural network ; prediction

0 5lF 2 32 B R FE (55 1 i AR5 S0 HE S et 220 W n , I
B HE T O 3G I R BOM IR SR R GBI AR PRSI B L SRR AL 2 | B HE R
EROME B SCHE R R R A b AR 20 ISRANEGEA A 7 B BBk HE S AL, R
: HEAED A PSO-BP 2 4 RIRL % 11196 4 O

H’;gfgﬁ'g% iigigi’)z,ggﬁﬁﬁ,T%%Uﬂi,E—mail;jdkljlkdf@ yeah. net ﬂlfﬁﬁliiﬁﬁﬁwﬂ?ﬁ?ﬂ!ﬂ;iﬂi‘ﬁ'i%m JT PSO-BP A




2025 No. 22

SRAHFAE  FE T BP M 22 [0 25 14 B S 000 7 45 A4 Bl HE Tk BT i 105

LSRR Xk T R E AR T B SN A B HE A T
TN 2] AL ) S 1 BP A0 R 4% AR R Xof
o [ R SR A HE R AT T TN ; 9 ORI AR S
BP 122 W 25 TR AR | %ot H R A — S A

SR R Z AT TGS mIBEAE ) R SOk T2
D5, GE T B SR T AT e 1) AH S AF 5T BIR L A
MUK EBBRMAAERN RS, DL E2EE s BP
25 P 245 T 000 A TR X6 AN ) st DX 1% e HE s R AT T
W AR B6 B 5002 56 M LA 7 B B i HE T i
T,

FERRAHERCE /3 AT R0 v, R AR S B g T
BEITBT B R vk 2 i =X e 3 4 2 i ] S0 Al HE i iy
SO RIS 46 S A B, RS B B T RRUAT Y B HE
RIS HER K 18. 71% 3 F W7 FH 2021 4F [
30 AN 03 A TETARESCHE | DR 1 4 a2 S0 A i
T KA B 2R g T 4 i o S HE R e
R, BERRAIAR B R ARk e 3 3 mT sl HE G
{45 ) ok FA YT A B SR AR AR B HE AR AT T A
o T B Ip YT AR A AT RE AR RN HE IS R R
JE s AR A0 SR PR F 1 A [R50 43 BT (ESDA)
BREH IR T T = A I 308 T A SR 0 D ik s
GRS SR, P AN TR A R AS (R
JE J= 35 4R A 7 B B i HIE R T 7 6T ) A A R
Ao BT ARG i BUE AR A BT N [ 2 25 A AR
W SELE R ZR | THRAN [7] 5 B RAS ) 44 I 5 1)
ZRA AL = AHE B, O BP 4 o 46 X6
A 5 1 DO s TS 2R A T T T
1 TITiE#SR

DIRETT R E I s 500 TR 5 i R E 0
A AN 21 084. 72m”  Hb 3L 4 2 B2 E Y
A5, 6m, 55 1,2 )2 DU A G K EE RIS
=5 3,4 R Z, IRE IR R RUZ 4L
RISELEH | 5 3 85m , S 1 4/ N SR MG 2 F ) K i
A M SE R R AR
2 MEMFELEHEREENERES T
2.1 AL FE Ak R AR

S5 [ =2 55 465 R A 2B 7 B B e HE TR
fiE, BEH 3 PR B 5 J= S5 AR R AT 40T, 20 ol )2

WISELEH) U2 ST 45 F TSR 25 4, AR = 5 45
R R B E S A, 455k 45, 65,85, 105,
125m, BF RS T 2 Fhb BT, 40 588 4 4
BT, BIRE S Q355 HIA Q235 4N, AN TR AL K= 55 45
FYFESHANEE 1 Fis

A& GB 50009—2012  F 57 45 #4 1 48 AL )
GB 50017—2017¢{ 5 BLTTARIE) | B2 M ST 451
TR 40 FE BRAE M 250, 32 FEAT A4 48 HE BR(E
k150, WU I 576 45 #6) 1 D9 S 25 44 2 P AT R4 40 He
FRAE R 300, 52 AT 40 LR 1B 180,

R A BR G R A7 AT 3, e A
KA beam189 HLTT AR UL 5L 22 I 5% 25 #4) AT 14, R H
link 180 FATTHLLIZ W72 | AL SR FTAF FIHL 2R
WA AR R RS FHAERR S 50 4F, 2549 2 4>
ER R —G, FE R BT O TE 2K 0. 52kN/m? |
2K 0. 48kN/m” , FEAKUE 0. SkN/m?* , 1 17 HLRE 2
HIoh B 2K B KIR % 18°C , fe KIR T 18°C . X ANH]
SERUR R RN B R 5 A5 A E AT R ) AR E T A AT
i, SR UM ] 4 38 T 7K S X5 4% 45 ¥ R A7 40 B, 20 BT
PUN L ISR OR =Y cd VA A 1 95 A VA N s AL A Oh = N )
HEFT I 7 L BRI AR T e ERR R 0.9, A
FERE T FRR R 0.5, % 2 Fwi 97 b E 3943 5 4
X, A S5 R B T, K A R g L DX ) A 1 4
PERIAEAR N BB 10% ~30% . R 75 8 % 4% 4 kg 1
ZREBEA TR A B Q235 45N Q2, Q355 4K
G5 R Q3 ER B e N Te, HZMFE g5k DC,
MUZMFEdm5 R SC, MEREEF 45l W, S5 F A &
5 R D) S B s R R, N SR 5 R 40m 1Y
Q235 HIHL)Z M SEE5 4, a5 A Q2DC40, 45 14 14 5
HAb R L R

B 5E WUZ W5 S I A 45 ke 35 R AR B Bk
T SRR A R 1, SR8 = ) B IR U Fe I 3R
Po)fi B, B E T 0235 9. Q355 M M ER A 4
AL,

RS 25 R IR 2 LR K6 T B2 Bk 1 1]
72 ANRIR AN [R5 BE S5 M R B L R 1 6,3
TRNIBE AR AR AR ] . AERE D150, 454
PR T R AN ff B R B R 11 FEMT BT, 454

®1 FARAMHEZERSH

Table 1 Structural parameters of roofs made of different materials
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6082-T6 15 4 — — 260 2.71x10° 7.10x10* 0.32 2.28x107°
0235 4 235 — — 7.85%10° 2.05%10° 0. 31 1.18x107°
0355 4 335 — — 7.85%x10° 2.05x10° 0.31 1. 18x107
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Table 2 Material consumption at members of

various structural systems
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Table 3 Material consumption at nodes of

various structural systems
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Table 4 Maximum stability stress ratio at members of

various structural systems
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Table 5 Safety factor of reticulated shell structure system
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Fig.1 Carbon emissions of single-layer

reticulated shells with different materials
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reticulated shells with different materials
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Fig.3 Carbon emissions of grid structures

with different materials
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