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Calculation of Design Methods for Flexure and Axial Strength of

RC Columns in Chinese and American Codes

YE Lie-ping, SONG Shi-yan
(Department of Civil Engineering, Tsinghua University, Beijing 100084, China)

Abstract: A calculation and comparison of maximum and minimum reinforcement ratio, axial
compression of normal cross section, eccentric compression capacity as well as transversal
reinforcement configuration strength under combined flexure and axial forces, details of ties for
RC columns were presented between Chinese Code for Design of Concrete Structures (GB
50010—2002) and American Code ACI 318M—05. Results show that firstly, for axial
compression members, the strength reduction factor of American Code is smaller than that of
Chinese Code; secondly, from the eccentric loaded column with tension failure to that with
compression failure, the structural strength reduction factor of American Code changes with the
failure mode, while that of Chinese Code does not; thirdly, for high-strength concrete, the
brittleness factor is introduced to determine the nominal concrete material strength in Chinese
Code, while a relatively larger stirrup reinforcement ratio is used in American Code to ensure that
the failure mode of high-strength concrete is same to that of common concrete.
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Fig. 2 Comparison of Structural Strength Reduction Factors
By =L 1 TRELMB DAL 7. =1. 4. 7
HOP E L P IT ER 5 ik R A @ BlIC A R K
TR B K (o= 5 % I » Be — 0. 83) . 5 5k % B %
PIC 317 25 B 304 O & 2 T G P Al IR R A A i 2 A 2R 3T
i 6 i JEE AT LA BT /D » X AE M & A — 5 B
Pl S5 AL DA K il O 52 A 1 9 10 DR 40 et 52
s WG P A U itk 52 s G P8 e I A ik 48— BUAH ) 22
. W E RS A R BT 5 i i A Bk A 4 i
7 2 0 e S B AR Ay B — 2B ST

e TR R i A P Ry L [ RE AT R A O T TR
B B HTE TTER R R B 9 E 1 O LR
T C40 bk 5t L . b B R 25 08 T MR I s &R
S8, DR o v ] RS 1) B 0 5 T D R R e B TR O
8 AR R AR 2t — e R C80 R
BE I, e =0. 72~ 0. 74, (A KT 5[5 BT A9 45
AL AT R B 0=0. 65, £ Bk, L EME M
TR R B A S AR SY

3 ROZREMGEBEAESN

T R i 5 32 P AR R 7 T 53052 SR A ek i B
BEVHE #1355 AR D ik AT P 5Y . 5 B L i o
S HE AR BT T 5B 5 B L A [ LR 2
PR RGE SUEW

M, =@M,

N,=oN, [
M, N 3530 DA SR R i JEE o o F T 5545 51
iy 20 X528 52 R B 7 s M O T A T3 A
N ATt GO T3 A Bl R By o X T8
A AT GE AT T IR B @ Bl e SN 2 B 5
AEAH B R A O 32 HE B 0. 90 38 25 16 B /N i O 2
FERFRY 0. 65, WL &L 35 1M f T 925 4l 7 A+, @ J0J )L
0. 9022 fL 3 0. 70, # [ LI XF 4 00 32 Fie AR 3K A7 1Y
B WONAE .

HIE 3 T DU i o T i 32 R 7 56 R

(5



% 2H vt P F P ERE P R ER @R A 59

©=0.48-+83¢,

0 0.002 0.005 o

B3 XEFECEBEAHNEMRNFTRRAY
Fig.3 Structural Strength Reduction Factor of Bearing

Capacity of Normal Cross Section in American Codes
2R T A5 K BT 3 3 ek 22 K @ BUAEL B R A A5 4 iR
F% 72 A T A Al 14 S PR < R A 32 T (e SN 52 43 444
AL e =0. 0056 ) Sy 52 11 FE 1R B3R+ HL R 4877 14
BRIV 32 SO T LA - B ROPE BN L R A BT
JIYT IR @ B /M 0 32 T Cle SN 52 47 89
AL € <<0. 00216 ) Sy 52 Fs JfE 1k B3 » LR 3801 14
B RCE O TR BE L B RO BRI AT )
Prim R4 @ BUb.

Hy 3 7 Y L AT 32 TR R 30 Y B AR TR
BB 2E S LLF 382 5] ok Lo B LY 1Y
ZHEARZ S . #ER T 500 mm X400 mm.a=da =
40 mm(a HZRRHIE OB Z R DGR 0 H
RN ATIE O B 52 5 1 S 1 B8 5 1R BE - 0 i X
C50(C50 K LA T 5 C50 g1 B AH LD . C60., CT70,
C80 i ; 4 fifi Bt HRB400 &, Xf K Bl i, 3% il &
8020, WAL A 1. 256 %0, 4% P I WL I Oy 14 43 I
TERAT B 32 R # 1) N-MOAR O il 2k 9% 35 17 %t
oo D fE T AT BG4 v T LT D O 2 T AR 310
ST o3 0 25 PR R R B BT (BRI AR HE A 2
Pl DL HEATTH AR . e 5% B MLV T 58 L DU g3 ) 4
KOG M, N, F1 M, N, &I&EE T 98 5% R %
PR TS B0 N-MOAH G i 4t e LA 4.

HiP 4 af DUA IR Bk 5 R B it C50 2
IS o T ) RS A R i R A o A 1) R 2R 22 A
K 52 Fs AR 30 W BT HE A B 2200, 32 23R B

(1) X fe A 52 437 409 13 V7% e =0. 005 B K i
32 A L 5 [ R A9 52 T K 3077 T 5 4 2R R
T E RS

(2)% ¢, 2 0.002~0. 005 B, 3& E L H 4504
LTI ZR B @ (E RIS A2 T AR A8 T R /)

(3 e < 0. 002 J& /M 0> 32 TR 35 Bl (X F
HRB400 F i e = 0. 002 A 24 F K /M H 1) 5t BR

z i
| = :~§;\
R R T G
Sl e B AR ) -
— bR CE ) i
- TRAECEE) _mmmmT
L T 2. 3 4 5 6 7
M/(10°kN * m)
(a) CSO0Z IR %+
10 L.
]
E ................. \‘\
2 AF - gRMEECR D 0y
e B S () s’
R e d)) o
= =T AR (S )
0 3 2 6 8
M/(10°kN * m)
(b) C60Z IRkt 1
12 C
o T T
z . T— '~
g _________________________ \’\.
= L - h e D o
— bR {3 ) p-Eie
S Ok ) —
0 3 7] 6 8
M/(10° kN * m)
(c) CT70Z IR %+
- = bR A (P )
o A ]
} _ — bR )
....................................... =T A )
] A DS ‘o
I “
= 6F T~ T~ n
R - I
.---""-‘.-—r“d'a =
' 8 10

MI/(10°kN * m)
(d) CBOZ IR %+

4 NM XL
Fig. 4 Comparison of N and M Relative Curves

R S M 1y 52 B R 800 B A 5 LS
HTA .

(4 2 F2 3 il 32 T I p T S [T MR 90 0 E A >
2 AR A 1) 52 T R 38 ) AN A o 5 (3) i Bl L 32 T
AR TT 5 oL 32 s 7R A8 T BKP- Be s i o [ AL
TEF T 0 32 T /MO8 B G P 2 % BRI
i LB e ) o Al o 2 A 1 14 52 s 74 48 7 I v« B8 9
ZINTIT 22 18 38 0 & I 328 7 42 30 X0 (2) B Bl 52 s 7K 28k
T+ B Al o0 52 AR 1R B 32 T 7R 38 ) 5 Jjh o 2 T
R R TS .



60 AHAFE TRFR

2008

Hi [ 4 b T U H B TR o B2 A4 3 A
/I Hs Y 1B » r L9 5 B Rk 8 J3E s M (L 19 3 50 4
WIS/ T 58 ML 3K B T A M IR
b5 FEARME(E 5 RS 1 e P 47 B AR K. EL R IR € 1 o
J3E A % 14 £ g M BT AR s . ol TR R
BB A R OB - o R Y 3 S LV Y O 0 32 TR R
BB BOTHEZ AT R TP E A A BOHE . X R
TRBE LA 58 [E AL A 32 TR R 8 i e T
Pl LT AN SR TN D 5 [ BV 8 5 D g iR TR OB
P9 A1 A A T A 5 R B T A ) R A S
ORGP T 32 A PR BEVERRARAE . St LUT
PE— 2 45 P [ LS 52 T F 1 1 i 79 A4 3 R SE 1Y
XFEE

4 ZEHMGEHEEER

H ] RIS S BT 45 4 A2 T A 4 I i T A ) R
AT

(1) 735 1B) AN B K 5 400 mme Bz 44 44 1) i i1
Rty BR R K F 15d.d J 9\ 10 52 1 80 #1095
INEARE

) fE i ERARANT d /4, AARR/NT 6
mm,d N YN 32 778 A Bk LA

(3) 24 v 4958 37 3 A0 7 1 T 7 32 K F 340 B
§iti /5 EARAS /N T 8 mm; ] B R K T N1 % N
B B /D HAR I 10 A SR K T 200 mm,

5 = FLE XS FE BT 52 4548 52 s A+ 471 T 43 480174 L
EMF

() i f (8] B AN 75 B 4 16 4% 9 1] B9 7 L A% L 48
5 4 3 AR R A e i R

)Y\ HARAE L 32 mm B, §i i B A2
/0T 10 mm; YU 2K 36.43.57 mmu R
FEMEE A AR AN T 13 mm,

35 11O S B3 SV M S DAl 151 I S 37 T EN £
FRAE - Y\ TC A7 258 258 /I B V9 0 0 A 77 9\ 797 TG 77 2%
E R of S [ AR 9 SR WAV 5 1T D% T 4 7 AR A
W] & 56 ALY 2SR W W T . 554
5 R R 1508 P 0 4 5307 d5 /D Tt i 5 B2 2 280 MPa,
i 175 5% e JeE IR R B Sl 550 MPa (26 [ 90 115 4K 777 114 Ji
IR 558 35 Jgt v W] S5 B 825 MPa) ; T Hh [ K7 — i 3 5
F HPB235 Z08 i AF 4 /7 » 5% b 1A% v f e AT 39
HRB400 Al . oA ke . 58 [ I %o 46 #5519
I/ IV 7 238 2SR T b A

W I =2 b T ] B9 DG T 4l A 1 A 3 SEOR A AR
R 22 o 35 0 R0 A - 4 A 1 AT A AR
FEAA b BB A7 DA B g B — AR 5 X e i A %) 45 A A
SRR [ S G 4 A B N e AR O R 2 1357, 4T R
DA 5 X A R ) S8 B9 W B OR R T
150 mm, X —#E PRIE T 280k _E i 9L K s 15
) ] HE 4 249 5 1 A AR 9 2 R R AR B — o B
JERPRAE . 5 AR o B R HE TR SE
V7 15 T O e A R A < o 32 S A AT o B R T
600 mm i ; #8482 R SF K F 400 mm H A& 90
N AT 2 T 3 AR s BN A B A RSF A R T
400 mm [ & B\ B 5 2 T 4 AR, (B = LS
Xof 52 i 7 B AL 28 i3 1 5 M G R A 38 IR A W
TR E o BN BE DR UE 4> F8 9N f77 45 2 AH X AT S 29 3,

ST A TR 9 G T T AR | 22 0] 22 7 A
SR 2N i S R Y MO A (] — AT g AT Rk
SR TP E R ORI 5 AR X i A B
28 T R e T b I R e S T RN S R A A7 A R o
b A ESE R R

DI b e g R R HE YIRS . T e
] R S0 A BT 435 4 1 T 40 22 K L b R & O ot
FEFE— 208 56 E O AR DU RR 45 0 e i 20K 5 b B
VU0 2 R 1) TG 40 2 SR AT T Bl 08 2% S [ R A
BU 52 45 4 PO 40 20K 3 BT AR B

XT TP A5 . v [ RS R 52 Hs Al 4 i A
5 DX 14 i A7 Fee K [R) B R B /N AR T AL R 1
SRES S A XA R B S — AN NN T
0.8% s AR /N T 0.6%, = WU %A N /NTF
0. 4 0 5 A 4 A3 Jom 285 DX 07 R R 5 38 AS /N im 2% X 1Y)
500 o A E) B — . R AR AN R T 10 5L
o) B9 507 ELAS » = L DO AE ZRAE AN R KT 15 %59 1wl 4K
W HAZ

x1 MEREHHEKEEMRMNER

Tab.1 Maximum Distances and Minimum Diameters in

Steel Densified Zone mm
PURRAEG | A B R B CR AT /IMED il 7 B /N BLAR
6d,100 10
- 8d,100 8
= 8d, 150 (FEAR 100) 8
Py 8,150 (FEAE 100) 6 (AR 8)

R T B0 7 45 R 1 A 9 R 5 5 [ ML X EE T
AL 6 7 3 oty I DX RS A [ B 24 DAy S TR
TWHY 172 (H R Sl A A 9 2R T AIR T 56 [ MLV



%23

Xof | i 55 o 28 DX 4 A5 ] 5 SR A ik vE . 5 8
VO BRI . T 1P A S 2D R
0 e/ A B 4 R A 22 . B RS 300 mm X
300 mm, R4 2 R FE B 25 mm, A 7E /Y £ I 4 AR
I\ OB B AN 20 mm, %P E B VG 4 B A 4,
BB R 0L 2, 3% 2 ml 0L, 355 [ 09 X 4 FR
PIC 7377 23 10 25K 2 28 3K 3] v [ e 2R R v i A o 2 X
SRPUER LK,
x2 GFREFEENXLL

Tab.2 Comparison of Volume Transversal

Reinforcement Ratios %
L RNEEPS VRN R N AV iR
N EEMAEH
LR .
- : A | B A
DU | AN X | A g X
— 0. 80 0. 40
_ 0. 60 0. 30
0.15 0.42
= 0. 40 0. 20
it} 0. 40 0. 20

P E— 20 DL — W & 52 5 4 A 1Y 52 T A8 1 O 491
SR 2 C6) 11 E 40 48 AR A X A [T B 46 R
4R AT X L
A=y % (6)
S R B B 5 (6O I+ B
A5 1A B 3 2% 5 f o IR 75 Jivt IR 5 88 A MEAEL s X T
H ] S SBT3 B A A, S8 B LS IR 0. 85
35 A A 5 B A M
# A R 5F 500 mm X
500 mm, {§ 91 2 E B |
25 mm, 2\ i B 42 20 mm,
YA 20, AME T
oA, WO AL YE Y G il
TEAE 2 42 5 7% =X 4 +
PIEMVE I EA N ms smmee (e mm)
UL 6 (& 6 Hr oy SR Fig.5 Reinforcement of
WA v E ML E Y BC A4S Cross Section (Unit:mm)
TEAE B FEAED o« H1 18] 6 ) LU MY . PR [ R0 91 1Y) IO 4
FUE AP Y27 I TS R - i R 1 R TG 9 /)N o 1EL S5 [ R S 19 7T
FE PR AEE R P ETEAY 2. 6~3. 0 f%. R H R E T
R 45 A RE R X6 A2 5 S A5 TG 0 45 AE (B 2R (5% 3) ]
U0 FEVR BE 4 58 B AR (C30 LA RO B, EE TG R
o /)N L 41 AR AE (B 2 3K 31 1 b ) 0 R 45 A E 4 AT
il 753 Jam %8 DX ) g /)N TG 4 R AU 285K HA 1 DL AR T
H 47 7 3 R E A 3 475 o 281X ) e /) TG i R AL 1

LJ
500

wHF LS R R P R ER & AR A 61
0.12¢
0.08} "
. — FEME
< e ZEMG
0.04f T
85 25 35 c4s  Css Ces  C75 css
VR o R A
(a) i 4 47 AiE 1
3.1p
2.9F
2.7¢
2.5

C15 C25 C35 C45 C55 C65 C75 C85
TR EE LR SR
(b) i #7645 F F 1 BUAH
Bo6 EMmIFMEEMITL
Fig. 6 Comparison of Transversal Characteristic Values
R3 MEBERENEEHFIEE
Tab.3 Minimum Transversal Reinforcement Characteristic

Values in Steel Densified Zone

P A TR A Bl S T ) /0N TR 3 4 A 1

4F9%<<0.30| 0.40 | 0.50 | 0.60 | 0.70 | 0.80 | 0.90 | 1.00 | 1.05

— 10.0810.09{0.10[0.12]0.13|0.16 | 0.18

0.060.07|0.09(0.10]0.12]0.13|0.15]0.17 | 0.19

[

0.05{0.06|0.07(0.09]0.10]0.12|0.13]0.16 | 0.17

ISR RIS A AR I XL A BN 2% X 50 20 3 L
THAC L 5 AL A I i k(W 2 AR 20 ik 21 p [
TS = RITR M ZEK

L5 LTk« 5 I R X 52 A TG 3 F) L E
TR ERLVE B IR B T [ AR 2 HE 2
o i | e R < S e U S E B IR P g
Ao 50 e D A i 5 SR A S v R YR R - 0 e PR O
A A5 e 5 TR B - 10 5 2 A5 B 58 0 A L X2 (RS
FAMEL . POy, H AT E R 2 800 XA PR
BBy EESK 52 e A 1 F) T 4 5 AT L A e R X MR 2L
Xk R iR TR B Y 8 R AT G R 3 0L N T e
A RO AR SR IR BE AR

5 FHEAMBRY

VAR 3k — 2 HO R A [ B 52 e Al P R 28 7 357
AR L efEF 2N . S8 2 AR, A5 E R
S5 FA B 7 3T Ik R K @ 5 [ RV 1 T 5 A R
DAy =1 4 WA B TR E 7. =111
ZRAYTICR O 2 T R EME Pt 3Tk R % @)



62 AHAFE TRFR

2008

(1 X5k B S e 14 ) LT 52 T A 11 7R 30D 19 2 4 4
P SEEHLVE A9 R 1 I sl R B D s i @,

5 3 E MV Y B — B s R @ HEAT I
B2 o 82 I R O o 32 T R P R 38D 2 BRI B
NERF IR KL D B N-M G i 26 b R 4 (M,
N5 M, NOB R, B

— H (MU?NU) H
(M, N ]

A s Ni WM 73 310 0 F A4 ) 8 58 o 8 e o [ ML
O SR B Y 52 R 27 AR R 4 32 T R 3017
PR AR C50 Z IR BE £ FE AT Ho 85 9 [ MLV Y
VLA IR @ WX ILIE 7, H B AT 5 08 Y
Pl KL 52 T 7R 3800 o o 4 X (B B9 22 5 o 2 5 LU
15 [ R 4% B 00 BB 470 0 b v A 1 4 sk
FEJE AZ AT IR KO W 1 P BT A2 e 4 1 AR 3T
TR 2 ik K.

De YD)

0.95r

0.90F —8= 1 [7 3 {5 (0 =0.70%)
: =¥ b [J (o =1.26%)
& 0.85} —— b [H L TE(p =2.50%)
W& —&— o1 [H L §5(p =5.00%)
= 0.80r — EEM
% 075}
2 0.70F
0.65}
0.605 02 0.4 0.6 0.8 To
HA X B2 I X
B7 CS0RBEITRIUZERENN
EHm N ITE R HIL R

Fig.7 Comparison of Structural Strength Reduction
Factors Under Eccentric Compression Bearing

Capacity of C50 Concrete

o 7 AT LA 78 R 0 52 B RV [ 250
(RN S ES PV U E T PA TR RS 4 G R i S S
T o B E S [ RIS 119 22 4 5 T AE /N 0 52 T
B v RV 470 47 080 3R B e 28 56 [ M
1 L A R T T I AR K o Bl AR X 32 T X R
JE & W93 ImARE A W/, RO AT 2248 F T i
AP AN A B TR Ay i BRI o 52 A P 14 S P
e HORBO DA T v . i ROZ B4
4 JL IR o % T TR AR B R X 32 DX B A
M, /N FFASEF A M /N, 8 XD 38R
R Z I BL T 33X i D0 » X 2 4 A AR S b1 R
3 T2 BCBOAS [a] {ELHY O 9 45

Hi B 7 i m] LA A R R i o 52 1 3
L B2 T BE A 52 R PR RE B AE AL BT T IR
B o B HE B A Ak X0 P D o I R Y B T
Priml R EL O SETRBE TR0 T AR RS WA AR

T AR L P AR o BE A TG A A 1 O AN A
Xt 32 He 7R 28 77 19 5T R 3 K F 0F JE P U AR kA
3 D Bl Z IR 5 55— T T » Bl TR B 5 R Y Y
KRB B %k 52 He K 2 7 19 SRR R . o BEZ
N 53 EHE I I R A @ (LR A2 T 1
BN AE AT S A1 D0 AT EE » o R 32 s g F 45 4
POAPTI R L o 1K M 28 AL O BEA H 4
B — AT AT A 2% 1 — T A R 0 iR i B B
A TRt — 2.

6 %5 &

(LRS5O 32 HeAl) £, SR LS IR AR AR I
SR T 2 TR 7R 287 0 AT 080 R s i v R s 2
FE 15 19 2 BBCR 0. 9, 3% FREFIE T 5 /ML %
IRV S: aRg e NibBEo

(2 Wi 32 T3 AR A oy S P B3R 19 R A oL 52 s 1]
e P B R 1) /Al o 52 s 3 9 5% RV 1 BT T AT ek
AR 0.9 FEE 0. 65, HARE 51971 19 32 T3 AR H
TR o R 52 A 1 9 45 R B0 3T s 2 2 e
KA L 32 s 55 /M 0 32 Hs DX B AR 55 F- » R o A
0. 73 B3 » HL TR 5E - 9 J3E A C A 5 1 22 AL A
M o {ELREA AN AR B L/ 0 32 He ¥4 7F 32 00 3R R AR
Y 82

(3038 7y 2 TR & o i [l WU A Y o - 41
ki AR RN AT ME R AR R A s TR B
F1) 5 JBE B DR R+ A FE a3 A L SR A A . T
S 5] R Y1 18 ok A e ) T A T R A R I i 9 9
A F Y 52 T3 BRI 5 W m TR B — B WA
e R Y R Y T i R B 0 X A R T R 4
1+ 58 TR R ) L
S

References:

L1 RUEHE, mH30F. i SETR B+ 4531 3 1F i 52

LR ) 0 SR oy B LT ] # HURE #2007, 23
(7):28-33.
SONG Shi-yan, YE Lie-ping. A Comparison of Design
Methods for Flexure of RC Beams Between Chinese
and American Design Codes for RC Structures[]].
Building Science,2007,23(7) :28-33.

[2] GB50010—2002. R &k + 45 AL LS].

GB 50010—2002,Code for Design of Concrete Struc-
tures[ S].
[3] ACI 318M—05, Building Code Requirements for

Structural Concrete and Commentary[ S].



% 2 w5 L P R AL P 2 R M M 6 B AR R B ) S 63
[4] BREIT.R4H, RN o s + &Ny HIM]. Research on High-strength Concrete[ J]. Journal of

L7]

[8]

Abnt i AR A A, 1992,

CHEN Zhao-yuan, ZHU Jin-quan, WU Pei-gang.

High Strength Concrete and Its Application[ M]. Bei-
jing: Tsinghua University Press,1992.

R T e o NI\ S A=W =B = - I
#£,2005.

YE Lie-ping. Concrete Structures| M. Beijing: Tsing-
hua University Press,2005.

RICHART F E. Reinforced Concrete Column Investi-
gation Tentative Final Report of Committee 105[]].
ACI Journal,1933,29(5) :275-282.

NILSON A H. iR #t £ 25 i3t LM . i 58 , J5 56
R RBE A PE duat P E R D R 2003,

NILSON A H. Design of Concrete Structures[ M.
Translated by GUO Zhen-hai, FANG E-hua,
ZHUANG Ya-ping, et al. Beijing: China Architecture
&. Building Press,2003.

TRV W B . m AR B A s ) .
HEHRB S TR%,.2005,22(3) :67-69.

MA Yu-ping, MA Xin, CUI Jian-tao. Experimental

(8% 55 )

[5]

[7]

[8]

L9]

XV R, RS ANSYSIM. db 5t 3 6 K2k i
JR 4t 52002,

LIU Tao, YANG Feng-peng. Master ANSYS[ M .
Beijing : Tsinghua University Press,2002

MR TT. BB S5 R LML B b9 S8 R
2 AL . 2000.

FU Zhi-fang. Modal Analysis Theory and Application
[M]. Shanghai: Shanghai Jiaotong University Press.,
2000.

TR B RS MATLAB 6. 5L M. b 50 b BT 25 i K
R A . 2003,

ZHANG Zhi-yong. Master MATLAB 6. 5[ M. Bei-
jing: Beihang University Press,2003.

AR 7. FRBE 4R 3 R Ge R O i 1 LA A A LT . A M
K2 2E R B RBEE R, 2001,29(6) : 80-86.

REN Wei-xin. Comparison of System Identification
Methods Using Ambient Vibration Measurements[ ] .
Journal of Fuzhou University: Natural Science, 2001,
29(6) . 80-86.

RS AR AR A BRI, S B TR R BE 4 TR
e i B2 A LT, s SR % 5 DR % 4. 2007, 24
(3):82-86.

TU Wen-ge, ZOU Yin-sheng, CHEN Li-qing, et al.

Application of Radar Wave in Nondestructive Testing

L9]

(10]

[11]

[10]

[11]

[12]

Architecture and Civil Engineering, 2005, 22 (3):
67-69.

MBS, A o 35 R0 A9 A TR B - % R A T 32 0
AR IT IR LT ] @ A% 5 TR R, 2008,
25(1) .88-95.

YE Lie-ping, WANG Yu-hang. Calculation and Com-
parison of Shear Strength of RC Beams Between
Chinese and American Codes[J]. Journal of Architec-
ture and Civil Engineering,2008,25(1) ;88-95.

B Bk EITTUE A SEL L RO AR -TR B
ARGV B T] @A S TR YR,
2006,23(4) :34-37.

YANG Lu, WANG Yuan-qing, SHI Yong-jiu, et al.
Design Code Comparison of Steel-concrete Composite
Beam of China and Europe[J]. Journal of Architecture
and Civil Engineering,2006,23(4) ;34-37.

GB 500112001, @ 4= it ML S].

GB 50011—2001, Code for Seismic Design of Build-
ings[ S].

of Concrete[ J . Journal of Architecture and Civil En-
gineering,2007,24(3) ;:82-86.

WO BT MRS R IR B R 2 R B
PO SR 5 TR 4. 2006, 23(4) . 24-27.
CHANG Jun. Curvature Model Based Many Damage
Locations Identification of Reinforced Concrete Beam
[J]. Journal of Architecture and Civil Engineering,
2006,23(4) :24-27.

HULEE K &L BB ES. A5 T Novozhilov-22 ¥ #LIE 1)
5 S R R RS 2 8 Kalman 38R BT ], E A
B =£412,2007,20(5) : 65-70.

YE Jian-shu, ZHANG Jian, ZHAO Xin-ming. Kalman
Filtering Identification for Displacement Parameters of
Continuous Curved Box Girder Bridge Based on
Novozhilov-flexibility Theory [ J ]. China Journal of
Highway and Transport,2007,20(5) :65-70.

WO IR IVRI IR R TR AL A ] 45 A A R
BN RS S 8N Ik L . SR e 5 TR,
2007,24(1) :21-25.

CHANG Jun,ZHANG Qi-wei, SUN Li-min. Identified
Method of Arch Bridge Modal Parameters Based on
Stochastic Subspace Combined with Stabilization Dia-
gram[]J]. Journal of Architecture and Civil Engineer-

ing,2007,24(1) :21-25.



