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Grading standard for carrying capacity assessment of existing

structural members

YAO Jitao', LUO Zhang fei*
( 1. School of Civil Engineering, Xi'an Univ. of Arch. &. Tech. , Xi'an 710055, China;
2. China Construction First Building ( Group ) Corporation Limited, Xi'an 710075, China)

Abstract: The fundamental carrying capacity assessment method of existing structural members should be in
accordance with that of present reliability control, taking reliability index measuring structural reliability as
assessment index, and taking grading standard expressed by reliability index as judgment standard. On this basis,
the practical grading standard is established expressed by ratio of resistantence to load effect. In current national
standards “Standard for Appraisal of Reliability of Industrial Buildings and Structures” GB 50144-2008 and
“Standard for Appraiser of Reliability of Civil Buildings” GB 50292-2015, the practical grading standard and
corresponding reliability control level are both presented, but they are different in some extent. Taking account of
the experience and status of reliability control in our country, a sound reliability index grading standard is
presented, and the corresponding practical grading standard is put forward by reliability analysis on this basis,

which could be taken as a reference for national standard revision.
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Tab. 1 Grading standard for assessing member carrying capacity in national standard GB 50144-2008

[ALEE i a2l b %% c d 2%
L R/7,5>1.0 1.0>R/7,5=0.95  0.95>R/7,S=0. 90 R/7,5<C0. 90
G EER AL AREE
XA R/v,S=1.0 1. 0>R/y,S=0. 92 0.95>R/v,S=0. 87 R/v,S5<0. 87
REE - fIR) EEMME R/7,S=1.0 1.0>R/7,S=0.90  0.95>R/7,S=0. 85 R/7,S<0. 85
PREEMMAE st i R/7,8>1.0 1.0>R/7,8=>0.87  0.95>R/v,S=0. 82 R/7,5<0. 82
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Tab. 2 Grading standard for assessing member carrying capacity in National Standard GB 50292-2015
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Tab. 3 Reliability index corresponding to grading standard for assessing member carrying capacity in national standard GB 50144-2008
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Tab. 4 Reliability index corresponding to grading standard for assessing major member carrying capacity in

national standard GB 50292-2015
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] SEFE AR =B Bo>p=R —0. 25 B —0.25>p=p,—0. 50 BBy —0.50
i H1 55 Tar O HE AR R/v,S=1.0 1. 0>R/y,S=0. 95 0.95>R/v,5=0.90 R/7,5<0. 90
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Tab. 5 Target reliability index defined in national standard

GB 50153-2008
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Tab. 6 Statistical parameters of actions

PE 22 ETEES S i} B g
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DI 73 TR R = 0.524 0.288 10a
. R T Ao 2K 0. 644 0.233 10a
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Tab. 7 Statistical parameters of resistant
EARLEEiY] ¥IE R % AR R o1
it 32 i CREVEREIR) 1.13 0.12
A0 32 FE CREME R IR) 1.11 0.12
ey AR A 0.25~2.0
LGl 032 (REPERR IR ) 1.21 0.15
2 (FEMEBIR) 1.15 0.12
Bt 2L (ZEPEBEIR) 1.10 0.10
Bho 3 E (WE P IR) 1.33 0.17
TR e+ 2% AN 0 32 FE (i PR IR 1.30 0.15 o0
A6 KAl 0> 52 FE (HE PE B IR 1.16 0.13 ' '
275 (GEVERIR ) 1.13 0.10
ZET (M tEmIR) 1.40 0.19
B E (WE P IR) 1. 21 0.25
032 JE (EPEAE IR ) 1.26 0. 30
) A7k 25 460 44 0. 1~0. 75
ViR V2 25 (M KR ) 1. 06 0. 24 ’
Z T (W tEmin) 1.02 0.27
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Tab. 8 Target reliability index f, implied in present design code
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Q235 4 e 3.70 e 3. 20
AL AL e 9 510
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et ol 3.70 RO L 3.20
Q420 £ 4.10 3. 46
4.34~4.56 3.70~4. 05
i L2 SRR BN A 570 EN 520
ARGe _
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Tab. 9 Grading standard of reliability index for assessing member carrying capacity
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O HHY R EERE bR > AR HELE S % IR T R E AR
A A R 5 B s o O TG O 2 IR R BRIR R ECh R %
H. BT B HIpIZMMZER ST i
fii . BIRER ., BEFHFHRZAR, KWILEN
WEEPE L R e T X SE A R 52, 5 E ZhRife GB
50292-2015 HH Y W] SR bR 23 b i (L3R 4) A L,
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Tab. 10  Grade limit k and corresponding reliability index of ratio R/v,S of resistant to load effect
) — IR FR ZIRBREFR
[ARL i)
[g]—o0.25 [5]—0.50 [g]—0.75 [p]—0.25 [5]—0.50 [p]—0.75

0. 946 0. 908 0. 871 0.958 0. 920 0. 884
Q235 # 3.45nv3.9o> (3.2o»w3.72) (2.95A~3.54> (2.95nv3.54> (2.7onv3.37> (2.45nv3.21>

3.68 3.45 3.23 3.22 3.00 2.78

e AR ALES
Q345 Q390. 0.925 0. 889 0. 853 0.938 0. 900 0. 864
3.45~3.90, ,3.20~3.73. .2.95~3.55, ,2.95~3.55. 2.70~3.37, ,2.45~3.20

Q120 T3es ) Csae ) Cazs ) Cszs ) Cso ) O )

0. 877 0. 846 0.817 0. 899 0. 867 0. 836
HE P A N (3A5~&86)(&ZON&GS)(ZQSN&BI)(Z95~&52)(Z7O~&35)(Z4&v&2%

TR E + 45 3. 66 3. 44 3.22 3.22 3. 00 2.77

i 0.915 0.871 0. 829 0.912 0. 868 0. 826
Jife P A IR (3ﬁ5w438)(&7o~418)(&45w&99)(&45~&99)(&20~&81)(195N&62)

1.15 3.92 3. 69 3. 69 3.45 3.22

0.938 0. 876 0.818 0. 900 0. 841 0. 785
)k 25 ¥ A8 &%~&%>&Jwﬂﬁ%(&HN&M>ﬁA&ﬁﬁ%(&%~3m>&ﬁ&ﬁﬁ%

1.07 3.82 3.57 3.57 3.33 3.07
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Tab. 11 Grading standard expressed by ratio R/7,S of resistant to load effect
LR a, au 2t b, buk c. cusk d, du%k
FE . REHE R/7,82>1.0 1. 0>R/7,S=0. 94 0.95>R/7,S=0. 90 R/v,S<0. 90
R 25 40 ) e
WE . — i R/v,S=1.0 1. 0>R/7,S=0. 90 0.95>R/7,S=0. 87 R/7,S<0. 87
S 4 2k wEI | I R/v,S=1.0 1. 0>R/7,5=0. 90 0.95>R/7,S=0. 86 R/v,5<0. 86
g KB e R/7,S=1.0 1.0>>R/7,S=0. 86 0.86>R/7,5=>0.83  R/y,S<0. 83
ks T G R/y,S=1.0 1.0>R/7,S=0. 92 0.95>R/7,S=0. 86 R/v,5<0. 86
i WE . —HE R/7%S=1.0 1. 0>R/7,S=0. 86 0.86>R/7,5=0.80  R/7S<0.80
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S e th KLU 1 55 far 3802808 b 38 3K 04 52 43 2R b
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FEHE A, X B 3 A 45 R AU 1 5 i oy
e o ] 2 SR A 2

S #Hk  References

(1] e NRILAIE E R br . TRZGH W SR 5 —
bR GB 50153-2008 [ ST. db 0. o [ & 31 Tl i
iz ,2008.
National standards of the People’s Republic of Chi-
na. Unified standard for reliability design of engineer-
ing structures: GB 50153-2008[S]. Beijing: China Ar-
chitecture and Building Press, 2008.

(2] whfe ARG E SbrE . Tl 8 510 0T 5 4 % 2 b5
#:GB 50144-2008 [ S]. b mt: " B & 5 Tk
W ,2008.
National standards of the People’ s Republic of Chi-

(4]

(8]

na. Standard for appraiser of reliability of industrial
buildings and structures: GB 50144-2008[ S].
China Architecture and Building Press,2008.
He e N R R [ R bR . IR g AR VT S K E bR
#E: GB 50292-2015 [ S]. Jb xt: v [# # 51 Tl
il ,2015.

National standards of the People’ s Republic of Chi-

Beijing ;

na. Standard for appraiser of reliability of civil engi-
neering: GB 50292-2015[ S]. Beijing: China Architec-
ture and Building Press,2015.

Hhe N R SR | [ b v S A T S R A —
Frife:GB J68-84[S]. Jbat . v g Tollz i i , 1984.
National standards of the People’s Republic of Chi-
na. Unified standard for reliability design of building
structures: GB J68-84[ S]. Beijing: China Architecture
and Building Press,1984.

1S013822:2010 International Standard. Bases for Design of
Structures- Assessment of Existing Structures,2010.

e B G [ G bR . SRS A BRI TE : GB
50017-2003[S]. Jbxt: A EH T Tolk ik, 2003.
National standards of the People’ s Republic of Chi-
na. Code for design of steel structures; GB 50017-2003
[S]. Beijing: China and Building
Press,2003.

e N R IEFIE [ R bR . IR B A5 BT LT GB
50010-2010[S]. dbmt. o = @51 Tolk Hi il , 2010.
National standards of the People’ s Republic of Chi-

Architecture

na. Code for design of concrete structures; GB 50010-
2010 [ S].
Press,2010.
Hrfle N BRI I [ R bR . R S B AL GB
50003-2011[S]. Jbxt: w5 Tl ki, 2011.
National standards of the People’s Republic of Chi-

Beijing: China Architecture and Building

na. Code for design of masonry structures: GB 50003-
2011 [ ST.
Press,2011.

Beijing: China Architecture and Building

(F#% 795 ®)



55 6 3 WHE, 5 A LR RO R 55 A B A AT 795
8-11. composite[ D]. Tianjin: Tianjin University, 2009.

[12] Thigae, REIE, BiBZE . BAW/ RARGERIDH L9 [15] WANG Rongmin, WANG Junfeng, WANG Xiaowen,
KE AWM. dbmt: B2z WL, 2009, et al. Preparation of acrylate based copolymer emul-
MA Xiaoyan, LIANG Guozheng, LU Haijun. Poly- sion and its humidity controlling mechanism in interior
mer unmodified clay silicate nanocomposite [ M]. Bei- wall coatings[]J]. Progress in Organic Coatings, 2011,
jing: Science Press, 2009. 71(4):369-375.

(13] PWE2s . VIR AR IF & [T ], 46 T3 24 8, 1997 [16] ZEMS, SR KIE AP E . ks L R R AL 0018 52 5t 20 5b
(3):9-12,2. Jeik (DRIFT) BE5E [T ]. i 5= 56 4 47 . 2001, 21
LOU Xiyun. The development of humidity controlling (6): 783-786.
materials[J]. New Chemical Materials, 1997 (3): 9- YUANG Peng, WU Daqing, LIN Zhongyu. Study on
12,2. the surface hydroxyl species of diatomite using DRIFT

[14] skF7E . ZB L/ AHLE o F 5 G R P A e spectroscopy[J]. Spectroscopy and Spectral Analysis,

&5 HERE[D]. KE: KA %=, 2000.
ZHANG Ziyang. Preparation and properties of humid-

ity controlling and antiseptic montmorillonite/polymer

2001, 21(6): 783-786.

(h# XES)

(k3% 789 70)

(9]

[10]

HEAEWE . WA BIE 5 u i (M. db st R A
Tolk it , 2014,

SHI Chuxian. Masonry structures theory and design
[M]
Press,2014.

e N B 3 I ) R bR o . A A O GB
50009-2012[S]. Jbat. drE @ 3 Tolk ik, 2012.
National standards of the People’s Republic of China. Load

. Beijing: China Architecture and Building

[11]

code for the design of building structures: GB 50009-
2012 [ S].
Press,2012.
HIEW . WA SRS T]. B8 @3, 1981(11):
43-46.

Beijing: China Architecture and Building

XIA Zhengzhong. Safety assessment of steel structures

[J]. Metallurgical construction,1981(11):43-46.
(¥ XEHH)





