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Structural Applications of Stainless Steels in Architecture and Civil Engineering toward
the Realization of the Stock-type Society
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General corrosion

Carbon steel

Localized

corrosion

(Pitting corrosion)

Stainless Steel
(low Cr content)

Stainless Steel
(high Cr content)
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Steels Coefficient of localized corrosion :K
Type 304 (1.25)
Type 410(L) 1.25
Galvanized steel 1.00
Carbon steel 1.00
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Estimation of the effects on the strength of the various type of steels
after atmospheric exposure (differences of corrosion behavior are

reflected in term of the coefficient of localized corrosion : K')
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Classification from environmental factors and recommended steel grades for the structures in civil engineering

Environmental factors

Criterion of grade selection and recommended grades for each division

Regional division Amount of aerosol | Amount of deposited Criteria for preventing from Criteria for keeping structural
(distance from coastline) chlorides sea salt rusting (grade selection of durability (grade selection
(mdd) (mg/dm?) “no rust” steels) of “low corrosion rate” steels)
Severe marine 10 5 - (on the beach) Grade A
(-250m) ’ -5 Grade B - Grade A Grade D - Grade C
- 1.0
Grade C - Grade A
Moderate marine (eaves/concentrated) rade rade
0.1-1.0 -
(- 2km) =0.1
X Grade D - Grade C
(roof/cleaned by rainwater)
Urban or industrial 0.01-0.1 <01 Grade D Grade E
Rural or mountainous <0.01 ’ Grade E - Grade D
N N

Clssification of steel grades

and typical steels for each grades

Grade A (PI=38)

NSSC270

The selection from this criteria requires more

Grade B (PI=32)

SUS329J4L, NSSCDX1

careful attention for the localized corrosion
such as crevice corrosion.

Grade C (PI=25)

SUS316, NSSC190

Grade D (PI=18)

SUS304, SUS304N2

Grade E (PI=11)

SUS430, NSSC410W-

M

BB 8k OB 483897

PI (Pitting Index)= (Cr%) +3X(Mo%)+ 16 X (N%)

(2009)
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Stress strain curves of structural stainless steel for architecture
YUS410W-MS

xK2 BEEBEHIOLRIT L ZXEYUSAOW-MSDILFR S & & UHIRAVIEE
Chemical compositions and mechanical properties of structural ferritic stainless steel for architecture YUS410W-MS

Chemical compositions

C Si Mn P S Cr Ni N
Specification =0.030 =1.00 =1.00 =0.035 =0.025 |10.75-13.50| =0.60 =0.025
Typical value 0.019 0.17 0.9 0.022 0.002 11.01 0.41 0.0147
Mechanical properties
Thickness | 0.2% proof | Tensile Yield Elongation Specified
stress strength ratio design strength
(mm) (N/mm?) | (N/mm?) (%) (%) (N/mm?)
Specification =50 235-390 =400 =80 =21 235
>5.0 =18
2.3 286 476 60 33
Typical value 6 283 458 62 37
9 262 455 58 42
—99— #oB #k B #3897 (2009)
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Comparison of corrosion resistance in an urban atomsphere for
various type of structural steels (thickness loss for cabon steel and
galvanized steel, maximum pitting depth for stainless steel)
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Application of structural stainless steel for architecture YUS410W-

MS (structural frames of the ground floor in a long-life house)
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Development of application technology and design standard of stainless steel bars for reinforced concrete in Japan

Civil engineering

Archtecture

Name
bars -draft-

Recommendations for design and construction
of concrete structures using stainless steel

Development of high durable reinforced concrete
structures for architecture using stainless steel
bars

Organization Japan Society of Civil Engineering

Stainless Steel Building Association of Japan

Date Published at September, 4 in 2008 2005 - 2007 fiscal years
Type of bars Type 304, 316,410 (L) Type 304, 410 (L)
On the basis of the experimental data of stainless | The fundamental research required for
Outline steel rebars, recommendation for design and architectural application had been conducted with
construction of concrete structures was published. | subsidy of MLIT Japan.
x4 BESKHOBERERFUENERE LRV UVEINIBOHIE®E Material
Critical chloride concentration of rust appearance in concrete and C:’St
allowed concrete crack width, which are recommendated in civil —
engineering | .
Stainless steel
Critical chloride concentration | Allowed concrete | rebars
Bars of rust appearance in concrete | crack width
(kg/m3) (mm) B
Carbon steel bars 1.2 0.005¢"! (general) =
Epoxy coated bars (2.0—7.6*) 0.0035c¢ (severe) | Type 410 (L) rebars |
Less either (NSSD 410)
Stainless | Type 410 0 0.005¢ or 0.5 - "Epoxy coated rebars
steel Type 304 15.0 - -(lr;e;o:in_re-lia-bﬂ?ty-of-t;e Eurability at scraches of epoxy coating)
bars o ne 316 24.0 05 |

*Estimated from the research  *! ¢: concrete cover

of the damage in actural thickness

structures

HEIIB, ZIRRED-HDITERIZ TOHRIFIR - &E,
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TRBEEEOREDP HB, —H, AT L XKkiFIISkER
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370, SMAMEHHE L TSHERL TVWCHDEF

LTw3,

HBte, SUS410(12%Cr), SUS304(18%Cr-8%Ni),
SUS316 (17%Cr-8%Ni-2.5%Mo) ® 3 FEEEH JISFFEIZIL & h
THY, SFHOFEMIX b EMAMD T X —TJIEE 5 (IR
TEBWTHD, 2>V 1) — MR TOMAMETHE R ERFER
£V, NigEEHEWIOLRAT L X0 1 SUSA10DE%HEH
TIL<EAREETH B EH S, SUSA0MEEES (3 B 8T
2272 L X ERE I NSSD®410) # ERMENDS SR A M
$Ere LTEBDO W, BENICEAERL W5, REZE
TONSSDA108kFRDEREFIZE 6 ICRT . S&IE
BT CaEMAr KD 5 h 2 EBERMH, AFEBER, MEE
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B EDEFEEM (X7 (a), AREENOIEIEBXER
HEPSHRAIPEDHDEFHELTWVS, SHICIEELR
BEEFDIC2008FEEN ST - ZBREEE(WHOD S

BEIR
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1 5 Durability

M5 RFLLIAFHNIL T (FEMIX b EHAMN)
Concept of the stainless steel reinforcing bars (durability and material
cost)
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SUS4108%55 I3 BREE R RI7RE 2 ENE LR AERTE
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(DSeaside bank
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@)Structures in historical architecture (Shrine)
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@Dolphins for mooring

Applications of Ferritic stainless steel reinforcing bars NSSD410

(a)

(DObject
@Planner :

: Four-storied apartment house composed of reinforced concrete
Nippon Steel City Produce, Inc.
®Portions where stainless steel rebars are used :
Rooftop paraphet, Balcony, Outside walls and corridor, Stairs,
Slit-connections for earthquake—proof
@Reinforcing bar used :

ferritic stainless steel rebars”NSSD410-295"

(DObject : Five-storied pagoda in Toucyouji temple
@Structural designer and constructor :
®Portions where stainless steel rebars are used :

Reinforced concrete of the foundation and piles
@Reinforcing bar used

7
Application in planning of using ferritic stainless steel reinforcing bars NSSD410

EDZXTFULRRE, EQOLIICFHTRIEEDL S & %
)y P EShBEDH EELDEEY TEFIICRL, —
AL RSP AIREE BB L D ICHEEL L TV 2 EHER
TH3,

27T LRMDAE S THOME EERT 2BABREL
TH3P, A7 L RMISIMIEIC £ - TIHERIEEE, EES
MHPKERLEY, FRRE - £HICL - THEMEYN A
HEINBEHZOEEREISV, BYLEEEES L UF

HoH g OH W 5389 (2009)

Matsui Kensetsu KK.

: ferritic stainless steel rebars” NSSD410-295"
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