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Table S1  Critical condition under sagging moments 

Curvature (m
-1

) 
Critical 

condition 
Judgment index Coefficient adjustment 
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ch h




 / / Set α1~α5=1，α6~α13=0. 
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ch h


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Extrados rebars 

yields in 

compression. 
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( )
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c se ys

c

h a
h h


 


 Adjust α2=0, α6=1. 

0

ys cu

c ch h h

 



 

Concrete crush 
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rebar in tension 
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yields. 
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ys

c cu

c

h
h h





 Adjust α3=0, α7=1. 

cu

ch


 

Steel plate in 

tension no 

longer yields. 

( / 2 )cu
uhpc ss c yss

c

H t t h
h


   

 

Adjust α5=0, α8=1. 
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
 

UHPC in 

tension no 

longer yields. 

( / 2 )cu
uhpc c tuhpc

c

H t h
h


    Adjust α4=0, α9=1. 
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
 

Full cross-

section under 

compression. 

ch H  Adjust α1=0, α10=1. 
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cu

ch


 

Steel plate 

yields in 

compression. 

( / 2 )cu
uhpc ss c yss

c

H t t h
h


    

 

Adjust α7=0, α11=1. 

cu
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
 

Intrados rebars 

yields in 

compression. 

0( )cu
c ys

c

h h
h


    Adjust α8=0, α12=1. 

cu
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
 UHPC hardens. 0( / 2 )cu

uhpc c cuhpc

c

H t h
h


   

 

Adjust α9=0, α13=1. 
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Table S2  Critical condition under hogging moments 

Curvature (m
-1

) 
Critical 

condition 
Judgment index State coefficient  
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