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Analysis and design of conversion structure of an underground substation
combined with superstructure
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Shanghai 200002, China; 2. Shanghai Engineering Research Center of Safety Control for Facilities Adjacent to Deep Excavations,
Shanghai 200002, China; 3. Shanghai Electric Power Design Institute Co., Ltd., Shanghai 200025, China)
Abstract: Hongyang Substation is combined with the upper part of the building of deep buried underground substation, and it
can well solve the contradictions between urban electricity and land use tension. However, in power system application, there
are fewer researches, and new challenges occur, including coordination and conversion of upper and lower structures, seismic
resistance of conversion structure and anti-progressive collapse and other security issues. Various kinds of structure types are
compared, and the form of thick plate is selected. The stress and deformation are analyzed by using the finite element software.
The whole three-dimensional finite element model of the ground and underground structure of the substation is established by
using the mode decomposition response spectrum method. Considering the influences of elastic constraint, horizontal and
vertical seismic forces, the seismic performance is designed, and the joint action of the upper and lower structures and the stress
and deformation rules of the plate are obtained.

Key words: underground substation; superstructure; conversion; resistance; anti-progressive collapse

0 3l

SRR, B T E T A B b, AT R
PO 5 T R A G 2, SRR
R AR HL b R AR 4 AT R . (AL
T4t F A S s A AR R, A5 RS A
HL 052 S PE RS AR B NS 2. DT L R HOAE I h
AR, 4T A8 L R S B AR K, T R4 H i
PR /N, b S5 (R T SR AR AT — 5,

it

Pt A AU FF & I e Bt 3, A RERUF P
SRR IR QFEHURIERTY, LRSS
WREJE RN, M N B 2R BN, — A
AR ], ERATRE T EEERN, e
FORIR S, JCHGR R R AR N LS i R [ o,
PURRETIR AR LT 224, Bt ARIX = AR
XA RIS N 5 o ik 5

s HHEA: 2017 - 08 - 02



HEF 2 SV, S5 5 EEERS A

(340 2R R R R SR ) T S i 167

1 LFEHUR

W A% 500 kV AZ H 3k TREAL T bl X AR bk ik
AERLAZR . /NTI CATE . =T LR . BOZEgLIL
() —Be g A AR - . TR R v R = A
R BY SRR SRR AR s, MR @A KN 68.4 mX 166
m, HEIFREZ 24m, HEA=MSNE (0.0 mbx
FLLFIE) HEZRAE M AP~ 5, M2 24 m.
R TEAE-2.1 m A Al R E A (A
IDR

T EEAE S A S 5 VR M B A VR LA A
G TR A0 B 5 VR e T A AT 9 PR bl s bl
9 1000, 1350, 1600 mm; 31 _FAE S A 40 i Tt 1
R AT, 00 98 L1 800 mme. 3R = JEIL A 1200
mm JE “PBEE—" HUNESEE, ERRERTTEEN B
Rl 5%, AT 1000 mm £ TR e A B, 2 3E[A)
VB I A B Bt T 2 06k

d—;?’éﬂlﬁl% (€ A=)

HELR %&%

HAR I HAR I

[ 1 HI#5 500 kV B8 uh 45 1% E
Fig. 1 Structural profile of Hongyang 500 kV Substation
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Fig. 2 Structural model for Hongyang 500 kV Substation
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