def evaluate_slab_condition(crack_width=None, crack_ratio=None, leak_ratio=None,
surface_damage_ratio=None, rebar_corrosion_ratio=None,

other_damage=False):

Qut £32E v YEIYIE SIHare) VB 2

crack_width: #9= (mm)
crack_ratio: #85 (%)

leak_ratio: 4~ L HHE] HA
surface_damage_ratio: BH
rebar_corrosion_ratio: A2
other_damage: 7]E} &4 of

grade = 'a’'
has_any_damage = False

# ABE 71E
if crack_width is not None:
has_any_damage = True
if crack_width >= 1.0:
return 'e'
elif crack_width >= 0.5:
grade = max(grade, 'd’)
elif crack_width >= 0.3:
grade = max(grade, 'c')
elif crack_width >= 0.1:
grade = max(grade, 'b')

# 44E 71%
if crack_ratio is not None:
has_any_damage = True



if crack_ratio >= 20:
return 'e'
elif crack_ratio >= 10:
grade = max(grade, 'd’)
elif crack_ratio >= 2:
grade = max(grade, 'c'
elif crack_ratio > 0:
grade = max(grade, 'b')

# x5 9w 7|z
if leak_ratio is not None:
has_any_damage = True
if leak_ratio >= 10:
grade = max(grade, 'c'
elif leak_ratio > 0:

grade = max(grade, 'b')

# RAUXY 71E
if surface_damage_ratio is not None:
has_any_damage = True
if surface_damage_ratio >= 10:
grade = max(grade, 'd’)
elif surface_damage_ratio >= 2:
grade = max(grade, 'c'
elif surface_damage_ratio > 0:
grade = max(grade, 'b')

# A2 8y 717
if rebar_corrosion_ratio is not None:
has_any_damage = True
if rebar_corrosion_ratio >= 2:
grade = max(grade, 'd’)
elif rebar_corrosion_ratio > 0:

grade = max(grade, 'c'

# 71et &4

if other_damage:
has_any_damage = True
grade = max(grade, 'b")

# &40l As] Y= 4%
if not has_any_damage:

grade = ‘a

return grade
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def evaluate_psc_slab_condition(crack_width=None, crack_ratio=None, leak_ratio=None,
surface_damage_ratio=None, rebar_corrosion_ratio=None,
other_damage=False):

crack_ratio: #¥& (%)

leak_ratio: =4 R e} HAE (%)

surface_damage_ratio: BH &4 HAE (%)

rebar_corrosion_ratio: A2 HAl HAF (%)

other_damage: 7€t &4 o8 (7]&0] YAIER] %2 240] A= 3¢ True)
gtk

FHIE7r 53 a', b, ¢, 'd', e’

grade = 'a’'
has_any_damage = False

# ABE 71E
if crack_width is not None:
has_any_damage = True
if crack_width >= 0.5:
return 'e'
elif crack_width >= 0.3:
grade = max(grade, 'd’)
elif crack_width >= 0.2:
grade = max(grade, 'c')
else:
grade = max(grade, 'b')

# 425 7IE
if crack_ratio is not None:
has_any_damage = True
if crack_ratio >= 20:
return 'e'

elif crack_ratio >= 10:



grade = max(grade, 'd’)
elif crack_ratio >= 2:

grade = max(grade, 'c'
else:

grade = max(grade, 'b')

# W/ 7R
if leak_ratio is not None:
has_any_damage = True
if leak_ratio >= 10:
grade = max(grade, 'c'
elif leak_ratio > 0:

grade = max(grade, 'b')

# 29 2 71E
if surface_damage_ratio is not None:
has_any_damage = True
if surface_damage_ratio >= 10:
grade = max(grade, 'd’)
elif surface_damage_ratio >= 2:
grade = max(grade, 'c'
elif surface_damage_ratio > 0:
grade = max(grade, 'b')

# A2 8y 717
if rebar_corrosion_ratio is not None:
has_any_damage = True
if rebar_corrosion_ratio >= 2:
grade = max(grade, 'd’)
elif rebar_corrosion_ratio > 0:

grade = max(grade, 'c'

# 71et &4

if other_damage:
has_any_damage = True
grade = max(grade, 'b")

# &40l As] Y= 4%
if not has_any_damage:

grade = ‘a

return grade
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def evaluate_rc_girder_condition(crack_width=None, surface_damage_ratio=None,
rebar_corrosion_ratio=None,

structural_issue=False, other_damage=False):

FAEIE At YejHrt SHave)e VAT A2

QIX}:
crack_width: #¥= (mm)

surface_damage_ratio: 3 A

(%)
rebar_corrosion_ratio: & RS (%)
structural_issue: F¢2 o}, A, XPE od 5o L2 F ZAE oY (True/False)
other_damage: HA|E]X] &2 7]e} €A} o8 (True/False)

rd rgd
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grade = 'a’'
has_any_damage = False

# A4dE 7%
if crack_width is not None:
has_any_damage = True
if crack_width >= 1.0:
return 'e'
elif crack_width >= 0.5:
grade = max(grade, 'd’)
elif crack_width >= 0.3:
grade = max(grade, 'c')
elif crack_width >= 0.1:
grade = max(grade, 'b')

# RUXY 71E
if surface_damage_ratio is not None:
has_any_damage = True
if surface_damage_ratio >= 10:
grade = max(grade, 'd’)
elif surface_damage_ratio >= 2:
grade = max(grade, 'c')
elif surface_damage_ratio > 0:



grade = max(grade, 'b')

# A28y 717
if rebar_corrosion_ratio is not None:
has_any_damage = True
if rebar_corrosion_ratio >= 2:
grade = max(grade, 'd’)
elif rebar_corrosion_ratio > 0:

grade = max(grade, 'c'

# EF 24 o3

if structural_issue:

has_any_damage = True
return 'e'

# 71Et &4

if other_damage:
has_any_damage = True

grade = max(grade, 'b")

# 24 A3 glod a g
if not has_any_damage:

grade = ‘a

return grade
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def evaluate_psc_girder_condition(crack_width=None, surface_damage_ratio=None,
rebar_corrosion_ratio=None, tendon_corrosion_level=-None,
structural_issue=False, other_damage=False):

nexEYAE BIYE AT BTt SHae)e VAT A2

crack_width: #¥= (mm)
surface_damage_ratio: 2H &4 ©

BAH
tendon_corrosion_level: 7}HX BAl 2F (2XE: 'none’, 'surface’, 'section_loss', 'broken')
structural_issue: A o, @ o, YRR 2AF 5o Lx2A &4 o (True/False)
other_damage: 7|&t &4 A& (71& 9 ¥F =)

®H
rebar_corrosion_ratio: A2

¥ AN BA 2% A9 (tendon_corrosion_level):
- 'none": =& gL

- 'surface': EHYA]

- 'section_loss": TH&A kst B Al

grade = 'a’'
has_any_damage = False

# 42 71E
if crack_width is not None:
has_any_damage = True
if crack_width >= 0.5:
return 'e'
elif crack_width >= 0.3:
grade = max(grade, 'd’)
elif crack_width >= 0.2:
grade = max(grade, 'c')
else:
grade = max(grade, 'b')
# BH &4
if surface_damage_ratio is not None:
has_any_damage = True
if surface_damage_ratio >= 10:
grade = max(grade, 'd’)
elif surface_damage_ratio >= 2:



grade = max(grade, 'c'
elif surface_damage_ratio > 0:
grade = max(grade, 'b')

# A2 8y
if rebar_corrosion_ratio is not None:
has_any_damage = True
if rebar_corrosion_ratio >= 2:
grade = max(grade, 'd’)
elif rebar_corrosion_ratio > 0:

grade = max(grade, 'c'

# Fad 2a ge
if tendon_corrosion_level is not None:

has_any_damage = True

if tendon_corrosion_level == 'broken':
return 'e'
elif tendon_corrosion_level == 'section_loss':

grade = max(grade, 'd’)

elif tendon_corrosion_level == 'surface":
grade = max(grade, 'c'

elif tendon_corrosion_level == 'none':

grade = max(grade, 'b')

# 2xH 24
if structural_issue:
has_any_damage = True

return 'e'

# 71e &4

if other_damage:
has_any_damage = True
grade = max(grade, 'b")

if not has_any_damage:

grade = ‘a

return grade
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def evaluate_steel_component(main_rust_area=None, sub_rust_area=None,
section_loss_area=None, weld_defect_level=None,
bolt_damage=False, structural_issue=False,
other_damage=False):
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main_rust_area: £YA
sub_rust_area: BZX YA HA HAF (%)
section_loss_area: GH&4 HAE (%)

weld_defect_level: 88 ZA%F & (‘none’, 'minor’, 'severe')
bolt_damage: AZEE o|d/Z/ott o7
structural_issue: &=, WJ, ot

other_damage: 7]E} &4

grade = 'a’'
has_any_damage = False

# FRR) By
if main_rust_area is not None:
has_any_damage = True
if main_rust_area >= 10:
return 'e'
elif main_rust_area >= 2:
grade = max(grade, 'd’)
elif main_rust_area > 0:

grade = max(grade, 'c')

CELE RS
if sub_rust_area is not None:
has_any_damage = True
if sub_rust_area >= 10:
grade = max(grade, 'd’)
elif sub_rust_area >= 2:
grade = max(grade, 'c')
elif sub_rust_area > 0:
grade = max(grade, 'b')

# SHdd

if section_loss_area is not None:
has_any_damage = True
if section_loss_area >= 10:



return 'e'
elif section_loss_area >= 2:
grade = max(grade, 'd’)

# &RAF
if weld_defect_level is not None:
has_any_damage = True
if weld_defect_level == 'severe':
grade = max(grade, 'd’)
elif weld_defect_level == 'minor":
grade = max(grade, 'c'

# A4 2E &4

if bolt_damage:
has_any_damage = True
grade = max(grade, 'd")

# 357 24

if structural_issue:

has_any_damage = True
return 'e'

# 71Et &4

if other_damage:
has_any_damage = True

grade = max(grade, 'b")

if not has_any_damage:

grade = ‘a

return grade



232E st2y yet

def evaluate_concrete_crossbeam(crack_width=None, surface_damage_ratio=None,
rebar_corrosion_ratio=None, other_damage=False):

32 E 7t=E ZHE7t S3(a~d)S ¥

i

QIX}:

crack_width: #9= (mm)

surface_damage_ratio: BH &4 WAE (%)
rebar_corrosion_ratio: A YAl HAF (%)
other_damage: 7|E} &4} oj¥ (71& 9] &= =3

grade = 'a’'
has_any_damage = False

# A4dE 7%
if crack_width is not None:
has_any_damage = True
if crack_width >= 0.5:
grade = max(grade, 'd’)
elif crack_width >= 0.3:
grade = max(grade, 'c')
elif crack_width >= 0.1:
grade = max(grade, 'b')

# RAUXY 71E
if surface_damage_ratio is not None:
has_any_damage = True
if surface_damage_ratio >= 10:
grade = max(grade, 'd’)
elif surface_damage_ratio >= 2:
grade = max(grade, 'c')
elif surface_damage_ratio > 0:
grade = max(grade, 'b')

# 28N 717
if rebar_corrosion_ratio is not None:

has_any_damage = True



if rebar_corrosion_ratio >= 2:
grade = max(grade, 'd’)
elif rebar_corrosion_ratio > 0:

grade = max(grade, 'c'

# 71t &%

if other_damage:
has_any_damage = True
grade = max(grade, 'b")

# 23 s

if not has_any_damage:

grade = ‘a

return grade
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def evaluate_steel_crossbeam(main_rust_area=None, sub_rust_area=None,
section_loss_area=None, weld_defect_level=None,
structural_issue=False, other_damage=False):

Z 7t2E-N2Y JEigrt Sd(a~d)S UEste I

QIX}:
main_rust_area: YA YA HXE (%)
sub_rust_area: BXBA] BA HAF (%)
section_loss_area: YAlo] 9]t T &A1)

} HAE (%)
weld_defect_level: 88 ZA%F & (‘none’, 'minor’, 'severe')
structural_issue: ¥§, ook, zH= JRA 24 oy
other_damage: 7]E} &4+ of& (7]

=]
o

™ ofn
o o
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grade = 'a’'
has_any_damage = False

# ZRA) 84
if main_rust_area is not None:
has_any_damage = True
if main_rust_area >= 2:

grade = max(grade, 'd’)
elif main_rust_area > 0:

grade = max(grade, 'c')

# BENA] HA
if sub_rust_area is not None:
has_any_damage = True
if sub_rust_area >= 10:
grade = max(grade, 'd’)
elif sub_rust_area >= 2:
grade = max(grade, 'c')
elif sub_rust_area > 0:
grade = max(grade, 'b')
# OHdA
if section_loss_area is not None:
has_any_damage = True
if section_loss_area >= 2:
grade = max(grade, 'd’)
elif section_loss_area > O:
grade = max(grade, 'c')



# &RAF
if weld_defect_level is not None:
has_any_damage = True
if weld_defect_level == 'severe':
grade = max(grade, 'd’)
elif weld_defect_level == 'minor":

grade = max(grade, 'c'

# 2xH 24

if structural_issue:
has_any_damage = True
grade = max(grade, 'd")

# 71t &4

if other_damage:
has_any_damage = True
grade = max(grade, 'b")

# 2% 9

if not has_any_damage:

grade = ‘a

return grade
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def evaluate_cable_component(corrosion_length_ratio=None, wire_break_ratio=None,
sheath_damage_ratio=None, anchorage_damage=False,
structural_failure=False, other_damage=False):

Aolg B AeB7 SHave)2 VB A2

QIX}:
corrosion_length_ratio: Ai/X Al WAl Zlo] v]-& (%)
wire_break_ratio: AX TA Y] & (%)
sheath_damage_ratio: E33% &4 Zlo] H|& (%)
anchorage_damage: JZr1/3jojWiE /NS &4t of B (True/False)
structural_failure: &4 @4(10% ©]4}), FojWHE mtd 5 =X ¥ (True/False)
other_damage: 71&t &4 (71& 9 &5 =)

grade = 'a’'
has_any_damage = False

# 24 9
if wire_break_ratio is not None:
has_any_damage = True
if wire_break_ratio >= 10:
return 'e'
elif wire_break_ratio >= 2:
grade = max(grade, 'd’)
elif wire_break_ratio > 0:
grade = max(grade, 'c')

# A=/54 o] ulg
if corrosion_length_ratio is not None:
has_any_damage = True
if corrosion_length_ratio >= 2:
grade = max(grade, 'd’)
elif corrosion_length_ratio > 0.1:
grade = max(grade, 'c')
else:
grade = max(grade, 'b')

# BT &4 Zo| ulg
if sheath_damage_ratio is not None:
has_any_damage = True
if sheath_damage_ratio >= 10:
grade = max(grade, 'd’)
elif sheath_damage_ratio >= 2:



grade = max(grade, 'c'

elif sheath_damage_ratio > 0:

grade = max(grade, 'b')

# AT, Pojwe 5 &4

if anchorage_damage:
has_any_damage = True
grade = max(grade, 'd")

# AEN ME EL oA
if structural_failure:

return 'e'

# 71t &%

if other_damage:
has_any_damage = True
grade = max(grade, 'b")

if not has_any_damage:

grade = ‘a

return grade
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def evaluate_abutment_condition(crack_width=None, surface_damage_ratio=None,
rebar_corrosion_ratio=None, structural_issue=False,

severe_structural_risk=False, other_damage=False):

Sof Pt SFHame)e WA A4

QIX}:
crack_width: 2] #¥Z (mm)

surface_damage_ratio: BH &4 HAE (%)
rebar_corrosion_ratio: A XAl HAE (%)
structural_issue: Rst, 7]&S, 27/¥ &4 & +58 &4 A%
severe_structural_risk: 2703 Ax 9, 3 md S MAAM ASt (True = £x27 e)
other_damage: 7|E} &4 oj¥ (71& 9] &= =3

qkgh:
)‘OPEI:I"TE‘O7}' %E_ |a|, lbl, [ |, ldl, |e|

grade = 'a’

has_any_damage = False

# FAE 715
if crack_width is not None:
has_any_damage = True
if crack_width >= 1.0:
return 'e'
elif crack_width >= 0.5:
grade = max(grade, 'd’)
elif crack_width >= 0.3:
grade = max(grade, 'c')
elif crack_width >= 0.1:
grade = max(grade, 'b')

# RAUXY 71E
if surface_damage_ratio is not None:
has_any_damage = True
if surface_damage_ratio >= 10:
grade = max(grade, 'd’)
elif surface_damage_ratio >= 2:
grade = max(grade, 'c')
elif surface_damage_ratio > 0:
grade = max(grade, 'b')

# 28N 717

if rebar_corrosion_ratio is not None:
has_any_damage = True
if rebar_corrosion_ratio >= 2:



grade = max(grade, 'd’)
elif rebar_corrosion_ratio > 0:

grade = max(grade, 'c'

# 7ER 24 (Wsh 7128, UE 95 5)

if structural_issue:
has_any_damage = True
grade = max(grade, 'd")

# A% 254 9Y (RE 9Y, 29
if severe_structural_risk:
return 'e'

# 71t &4

if other_damage:
has_any_damage = True
grade = max(grade, 'b")

if not has_any_damage:

grade = ‘a

return grade

ojn
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def evaluate_pier_condition(crack_width=None, surface_damage_ratio=None,
rebar_corrosion_ratio=None, structural_issue=False,
severe_structural_risk=False, other_damage=False):

232 27 YWt SFa-e) WAL T4
QIA}:
crack_width: #¥= (mm)
surface_damage_ratio: BH &4 HAE (%)
rebar_corrosion_ratio: A BAl HAZ (%)
structural_issue: ¥ S535t2 Qlst 7|88 S
severe_structural_risk: 3% & Ag €2t 7154 S (True — e)
other_damage: 71&t &4 (71& 9 &= )

grade = 'a’'
has_any_damage = False

if crack_width is not None:

has_any_damage = True

if crack_width >= 1.0:
return 'e'

elif crack_width >= 0.5:
grade = max(grade, 'd’)

elif crack_width >= 0.3:
grade = max(grade, 'c')

elif crack_width >= 0.1:
grade = max(grade, 'b')

if surface_damage_ratio is not None:

has_any_damage = True

if surface_damage_ratio >= 10:
grade = max(grade, 'd’)

elif surface_damage_ratio >= 2:
grade = max(grade, 'c')

elif surface_damage_ratio > 0:
grade = max(grade, 'b')

if rebar_corrosion_ratio is not None:
has_any_damage = True
if rebar_corrosion_ratio >= 2:
grade = max(grade, 'd’)
elif rebar_corrosion_ratio > 0:

grade = max(grade, 'c')



if severe_structural_risk:

return 'e'

if structural_issue:
has_any_damage = True
grade = max(grade, 'd")

if other_damage:
has_any_damage = True
grade = max(grade, 'b")

if not has_any_damage:

grade = ‘a

return grade



7% ejmot

def evaluate_foundation_condition(crack_width=None, section_loss=False,
rebar_exposed=False, settlement_or_scour=False,
severe_risk=False, other_damage=False):

& BBt SRae)S B

rlok

QIX}:
crack_width: AQA7|x A8 dA=Z (mm)
section_loss: ©@H&AN WAl o] B (True/False)
rebar_exposed: A =% oY (True/False)
settlement_or_scour: 25315}, 34t8-%, AYtA & £ (True/False)
severe_risk: @A}, ARAZR mpd 5 L2A YE oY (True — e)
other_damage: 7|€} €4} (71& 9 &= =3h

grade = 'a’'
has_any_damage = False

if crack_width is not None:
has_any_damage = True
if crack_width >= 0.3:
grade = max(grade, 'c')
elif crack_width > 0:
grade = max(grade, 'b')

if section_loss:
has_any_damage = True
grade = max(grade, 'c')

if rebar_exposed:
has_any_damage = True
grade = max(grade, 'd")

if settlement_or_scour:
has_any_damage = True
grade = max(grade, 'd")

if severe_risk:

return 'e'

if other_damage:
has_any_damage = True
grade = max(grade, 'b")



if not has_any_damage:

grade = ‘a

return grade
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def evaluate_bearing_condition(rubber_split=False, rubber_bulging=False,
shear_deformation='J4}",
corrosion_area='gl-S",
crack_width=None, # «— #¢ A&

structural_failure=False,

o2

=N
=

other_damage=False):

rubber_split: 1 2&] Za}A o & (True/False)
rubber_bulging: 1 9X] ¥=2 o¥ (True/False)
shear_deformation: A3 A ('AAH, '0.7T o]Al, '1.5T o]A}l)

=3 98 & (93, 28 '1/2 o)

2

corrosion_area: HAl/H
crack_width: 9% %8 FA= (mm)

- WA sty gaele
_ DEFR
2 =2 0
- N1EEEy 5
- BE 39 BH Y
structural_failure: £%7

E:3
Is 44 92 o (True/False)
o] ¥ (True/False)

—
- "kX] 232]E FY

grade = 'a’'
has_any_damage = False

# 1. 3258 93

if structural_failure:
return 'e'

# 2. RA/HREF

if corrosion_area == '1/2 o]A}":
return 'e'

. . 1 ",
elif corrosion_area == 'A8"



has_any_damage = True
grade = max(grade, 'd")

# 3. AGHPF

if shear_deformation == '1.5T o]4}"
has_any_damage = True
grade = max(grade, 'd")

elif shear_deformation == '0.7T O]A}":
has_any_damage = True
grade = max(grade, 'c'

# 4. ATRX &4
if rubber_split:
has_any_damage = True
if rubber_bulging:
grade = max(grade, 'd’)
else:
grade = max(grade, 'c'

#5 w4 J7t (2 37 =)
if crack_width is not None:
has_any_damage = True
if crack_width >= 1.0:
return 'e'
elif crack_width >= 0.5:
grade = max(grade, 'd’)
elif crack_width >= 0.3:
grade = max(grade, 'c'
elif crack_width >= 0.1:
grade = max(grade, 'b')

#6. 718t &4

if other_damage:
has_any_damage = True
grade = max(grade, 'b")

#7. &% s

if not has_any_damage:

grade = ‘a

return grade
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def evaluate_expansion_joint(aging_or_dirt=False,
function_degradation=False,
impact_or_noise=False,
structural_damage=False,
other_damage=False):

NEolg FEEIt SRHard)e VRS A2

aging_or_dirt: 1 2A] 33K}, UlNd8), EAIEA, o4 7]Y
function_degradation: 7t o4, ¥4, 71203 5 7|5 Ao}
impact_or_noise: AtF 1 A F4/0]3F A o f
structural_damage: 24 &, F4YA] 22 AR &AF
other_damage: 7|€} €4} (71& 9 &= =3h

ol o
-+

if structural_damage:

return 'd’

if impact_or_noise:

grade = max(grade, 'd")

if function_degradation:
grade = max(grade, 'c')

if aging_or_dirt:
grade = max(grade, 'b")

if other_damage:
grade = max(grade, 'b")

return grade

WHEH JEF7L

def evaluate_pavement_condition(damage_ratio=None,
puddle_present=False,

pavement_type='o}ATE'):



puddle_present: 2112 49tAl o] ¥ (True/False)
27

pavement_type:

¥ E21%(puddle_present=True):
- WA Al RA7 4 ST o4

grade = ‘a

if pavement_type not in ['O}AZE' 'EI2E']:
raise ValueError("pavement_type must be either 'OfAZE' or 'Z232E")

if damage_ratio is not None:
if pavement_type == 'OfATE"
if damage_ratio >= 10:
grade = 'd'
elif damage_ratio >= 5:
grade = '¢'
elif damage_ratio > 0:
grade = 'b'
elif pavement_type == 'Z32|E"
if damage_ratio >= 30:
grade = 'd'
elif damage_ratio >= 10:
grade = '¢'
elif damage_ratio > 0:
grade = 'b'

if puddle_present:
grade = max(grade, 'b")

return grade
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def evaluate_drainage_facility(deposit_amount="none’,
leakage=False,
corrosion_due_to_leakage=False,
outlet_risk=False,
damaged_or_aged=False):

AN YEETE Sad) BEsts B4

QIX}:
deposit_amount: E|AE A% (‘none’, 'some’, 'many’)
leakage: 4 o8
corrosion_due_to_leakage: F+4& QI3t 128 BAl o]y
outlet_risk: vl F&E YX|Z AT P of
damaged_or_aged: & E =93} HJE| off

Ol

=]
AOPEH-'TI-#O7}' %%: lal, lbl, lcl, ldl
if damaged_or_aged:

return 'd’

if leakage or corrosion_due_to_leakage or outlet_risk:

return 'c'

if deposit_amount == 'many":
return 'c'

elif deposit_amount == 'some":
return 'b’

else:

return 'a’

H R AN JEEot
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def evaluate_railing_or_curb(paint_damage_ratio=0,
local_looseness=False,
crack_width=None,
section_loss_ratio=0,
spalling_or_exposed_rebar_ratio=0,

rebar_corrosion_length_ratio=0,



overturning_risk=False):

U7 2 94 FeEt S3a-de MRt ¥a

paint_damage_ratio: &% 23 H|& (%)
local_looseness: 1ARR] =¥ o]g ojH

crack_width: #¥= (mm)

section_loss_ratio: T &AH/u}& H]g (%)
spalling_or_exposed_rebar_ratio: ¥2]/AZ =% H|& (%)
rebar_corrosion_length_ratio: A HA] Zo] v]& (%)
overturning_risk: A= ¢F oy

if overturning_risk:

return 'd’

if section_loss_ratio >= 10 or spalling_or_exposed_rebar_ratio >= 10 or rebar_corrosion_length_ratio
>= 2!

return 'd’

if section_loss_ratio > 0 or spalling_or_exposed_rebar_ratio > 0 or rebar_corrosion_length_ratio > 0:

grade = max(grade, 'c'

if crack_width is not None:
if crack_width >= 0.3:
grade = max(grade, 'c'
elif crack_width > 0:
grade = max(grade, 'b')

if paint_damage_ratio >= 10:
grade = max(grade, 'c'

elif paint_damage_ratio > 0:
grade = max(grade, 'b")

if local_looseness:
grade = max(grade, 'b')

return grade
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def evaluate_carbonation(remaining_depth=None, rebar_corrosion_confirmed=False):

Hitel et Sa(ave)S WSt T4

QIX}:
remaining_depth: BZ7tx] &2 ©4tst ko] Z1o] (mm)

o
rebar_corrosion_confirmed: AZXAl 9l of ¥ (True — e)

A Qo] g 7
if remaining_depth is None:

return 'a’

if remaining_depth < 0:
return 'e' if rebar_corrosion_confirmed else 'd’
elif remaining_depth < 10:
return 'c'
elif remaining_depth < 30:
return 'b’
else:

return 'a’
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def evaluate_chloride(total_chloride=None, rebar_corrosion_confirmed=False):

detE JHIYt Sdla~e)2 WSt

QIX}:
total_chloride: A &3}2 o] 2F (kg/m?)

rebar_corrosion_confirmed: AZXAl 9l of ¥ (True — e)

A Qo] g
if total_chloride is None:

return 'a’

if total_chloride >= 2.5:
return 'e' if rebar_corrosion_confirmed else 'd’
elif total_chloride >= 1.2:
return 'c'
elif total_chloride > 0.3:
return 'b’
else:

return 'a’
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# AP 745 A ol
STRUCTURE_WEIGHTS = {
'PSC wtAAT R {
wheh: 20, A" 23, 'ZO/aZ 13, F]E" 7

'WERbAl' 9, 'AlF0] S 9, 'WHIA: 7, 'HjRA|A": 3
G/ AAN 2, "SGR 2, "HATst SR 2
'dstE ARt 2, 'dstE shE |
L
AR T
wpchn': 20, ‘A" 25, 'wol/2z: 13, '71R" 7
WA 9, 'AIF0] QN 9, "WHRA: 7, WAL 3
A/ AAN 2, RS AR 1, "SAst eHE
'AstE ARt 2, 'dstE _shE: 2
L
‘e {
‘wpgh: 25, 'wzb: 20, '71&" 10
'A%0]g': 10, 'RHEA: 8, "UIl/AA" 7,
L
BEIAAER |
wpchn': 20, ‘A" 25, 'wol/2z: 13, '71R" 7
'WEREA: 9, 'AlZ0] L' 9, 'wHEA: 7, 'WjRA|A": 3
U/AA" 2, "SASE AR 1, "EAst s 1
A R 2, 'getE ek 2
3
‘RCEHPB L {
'Sl 28, 'woj/EzH: 15, 7R 7
'A%0]8": 10, 'ZHEA: 10, HSAH": 5
"IZH/QAA" 5, 'ERARSE_AFRL': 3, 'ERALS) GFEL: 3
A R 2, 'getE et 2
L
et {
A 20, 'ZE: 20, 'Alo]B: 20, B 15, '7|R" 5
‘AFO|Z" 5, 'WHRER": 5, "dIH/AA" 5,
SASE R 2, "R R 2, 'dskE AR 1, 'deke sk
3
AP {
VR 22, 'FE' 20, Aol 18, "BPY: 15, 7|R" 5
'‘A1&o0]S" 5, 'WHREA: 5, "UZl/AA" 5,
'Ebabsl_AbRL: 2, 'ERAS} SPE 2, 'dlstE AR 1, 'dalE _siR 1
L
"ofx]Z": {
RIFE" 30, 'FEFA|KR: 25, '7]%": 10,
'A%0]8'": 10, 'EHEA: 10, 'HH/AA": 5
"EhARSE_ AR 3, 'ERAbeh st 3, 'getE AR 2, 'HsE_shR": 2
3

A TRIEES BIESE



# 59 — A5y W

def grade_to_defect_score(grade):
score_map = {'a': 0.0, 'b": 1.0, '¢": 3.0, 'd": 7.0, 'e': 15.0}
return score_map.get(grade.lower(), 0.0)

# Ay — 3¢ JHSS
def defect_score_to_grade(score):
if score < 0.13:
return 'A'
elif score < 0.26:
return 'B'
elif score < 0.49:
return 'C'
elif score < 0.79:
return 'D'
else:

return 'E'

# TRPAE FAAFE AY
def calculate_structure_defect(component_grades, weight_table):
total_weight = 0
weighted_sum = 0
for component, weight in weight_table.items():
grade = component_grades.get(component, 'a') # ¢ gloW 'a’
score = grade_to_defect_score(grade)
weighted_sum += score * weight
total_weight += weight
return round(weighted_sum / total_weight, 3) if total_weight else 0.0

# 22PN olgT Yot ABO2 JFA Mg + WA YE| IR 2
def evaluate_bridge_total_condition(structure_data):
result = {
'structure_scores': [],
‘total_defect_score': 0.0,
‘total_grade': 'A’

total_length = sum(item['length'] for item in structure_data)
weighted_score_sum = 0

for item in structure_data:
name = item['name']
length = item['length']
grades = item['component_grades']
weight_table = STRUCTURE_WEIGHTS.get(name)
if not weight_table:



raise ValueError(f'’X|gs}x] &= J1x3 Al {name}")

defect_score = calculate_structure_defect(grades, weight_table)
length_ratio = length / total_length if total_length else 0
weighted_score_sum += defect_score #* length_ratio

result['structure_scores'].append({
'name': name,
'length': length,
'defect_score': round(defect_score, 3),
‘grade': defect_score_to_grade(defect_score),
'length_ratio': round(length_ratio, 3)

)

result| 'total_defect_score'] = round(weighted_score_sum, 3)
result['total_grade'] = defect_score_to_grade(weighted_score_sum)

import pandas as pd

import ace_tools as tools

df = pd.DataFrame(result|['structure_scores'])
tools.display_dataframe_to_user(name="1ZxJAlH HAtASt: A" dataframe=df)

return result



