—t

64 www . kjdb.org

RES482018,36(19)

iR 4R E S S MAEEREXEM S
BRWMEPMAS Z R

EM, R

GBI AR 2 b, AE s 100088

FE AU R TR, = PR RE BT 4E R 5 52 S ARG SE i SURRL (AT (TR BE T
) BAEEAITERE . BB IZEAR G S TEARHBOR 5 R EAR T T H 45 #5255 5
S, W T 1 b AR AR I R A R DR R it A 9 s A e s Ut A g . R 8
AR TRE IR AT HE N 5 52 5 0RE L™ i e ARl it 15 il 4 TR BT Bt 5 it T A o
Ay AR 2R A U 5 B A5 T T BRI 2 07 A e S5 AT L 0 , LU B T 48 47
Hik RS AT T, SRR OR v B B T AT i AT 5 A0 B A PR TR A RS, DA% e

R SAE AR K- RBR S

K@ R PERERRET A S AR s [ SRR B s B A s W T s AR

TR 4k 35 & 5 #1 Bl (carbon fiber reinforced poly-
mer/plastic, CFRP. DL FRER T 4E A1 5 CFRP) PR
D65 B Py BRVERE AN AT FH R RE , 93 o 21 ThE 20 1 52 s
PERHEM B Z —  TER By AR A BB 32 i iz fn
RE RN LA TSGR R ER )z, If
e — YU EGUS R A A o e TR TR,
T £ Ak 52 b AR G i HUAT R EAT B R PR RE L B
FHOCATBHE AR B 07 FHH AR i G k20 HLH 25 B [7])
P ] 7 3k 2T 24 1) 3 AR R R AR, ik 21 48 52 b 1l by 24k
PR TRBE T R R Z G — R E AR AL
PERESS FATRE , R AN o4 5 1 40+ AR T AR JE H 2
7 7 R At 15 it A0 2] 77 A A ol ) 025 P o A
H2 55 —J7 T, AH A s A , R T AR SE Rl
Jit L TRAR A IRAR R A MR RE K N
K™, HAE AR 2L JLAR N w2z i ) B %
CFRPVE BB - AR TREGS AT RL , B i Ak T 40) 28

WRBL, b T Z R R G LR RAR SRR AR
TR R 2 B AR 5 B TR, f 435 7 i T 7%
et & S AR ELL L AR Al i ™ A PERERAE IEAT
ZERR R SPERE . TARRBOT ST AR R LTI
A RBEEAR , A REELIE SE B LR TR & e o LU
TR H LA R U A RIS E BN R IR A T A
i, DR 2T 4 R T AR N 47 % bR iiF AR T
figt , 388 3 MR, S [ S R AR AT A R TR PR
AR R BB AS JE

1 BA#R

T 21 44 524 A b AR ST ) B 2 AL 4
Xk BT S S0 1 T T A PSR BT R S R S . L
T ER IR ET 4k b (A AR ) Jin T 18 52 R R o5t
B IR B AR T G A | H AR LR MR 45

Wik H 497:2018-09-10; & 11 H 4. 2018-09-26
AW  FE A 0 E AP AR H (2017YFC0703000)

FEBTRIA - T, M T RRIT , BIF5T 7 1) o i Pk RE 2T 2 30 5 A2 B AR e K T AR N FH A, Ha FE 4 meewangbin@126.com; 2258 GRAGIER ) , %
P G TR AFSE 7 100 A e Pk RE LT AERE 0 2 5 bRHE AR TR FIHE A , B (5 46: lirong88@139.com
U M, 2208 R EF 4G i 5 G DRI [ 5 J R Rl it it A 1 S0l ) 2 Ji 15 1 I D). B4 241z, 2018, 36(19): 64-72; doi: 10.3981/j.issn.1000—

7857.2018.19.009



—t

K5 S48 2018,36(19)

www.kjdb.org 65

KRR MM LT 4 7 s R ik 2
Jite T, % B 5 R [ b R BE 5 R e B N
PEREHL ST 5 [F) B e 27 24 Fr b I 1 it T8 AR REAEAIG 75
AN GE T RCRE . DR B ABR R R S, R
T 2T A4k A R R B A7 458 12 R B AT R L B LAt R A A
SR ARG A AT RGN [ kR i, Sk b R K RN R R
A T AR TS E, A8 Tl A &)z
AT, fE 2 IH AR 2 T 5 A BRI 5T A
I

T [ 1996 4F h Hif S AT BB (R 4 Tl
TR E ST B BE ) 7E [ N R ST TT R T 4 A4 i [ R
B+ HAR BB AN, B P T AE VR AT 4 A, £
EF 28R TR, Rt | R SCAR 46 in i1 g
T2 A R AR B B R RAS T R AP
o JFELAHLETT R T CFRP & AN B B ARZE ) 45+
SRR RN N g AT R & A S R
BEIE b T 2548 K 856 i DSk 45 iE 5 . S5
AhSeit E S H, b E R A I (BT R AN
5% 015 E K & KA 50 T, % S R SR,
FHASE] 10 47 (R B a] , o = B oh PR b 27 48 52 0 oK
TR G R A O A K O FH AR 1 [
XU T Z ME PR

TR AT 4 58 A 8 R T AR5 ) i i 107 1 A5 %
AR R TR U & AR H G IR 1) . 5%
G S B L AT e E MR B dE . 1) HA
TR RV B . BRET 4t LU B M AN AT ) 20~50 %, EL
B R AR 19 5~10 1 o R CFRP #5538 AR AR A7 L 9
R, BERSI RO R 454 [ B, 45 MM B BS B8 ] AR Skt
BHEEF R 2~3 65, W H TR E Y R YA BRSP4
K KIS M5 at B B H, 2) ik R
A% o R A 25 M IR O S N B B, R 2
BTN o 3) (KRG . 18 A 7R B IR it
B SE | BT R A SRR T 2. 4) B
U APERE o TEBR (B R A5 G T R IR Y R
FRUFHESEIREE T RKIAM . 5) R T 228, Btk
RIJ5 A  BEAS i A5 B2 Fh &b A TE 2, B aT 52 it {4
W AT TR A A s R . 6) %4075
ZFE . PRl s RSBTSRBTS T
LRAKE , BOK CFRP il A5 (H e TR
HRENS 10 B i S5 A MR, 4 0 e B[R], BRI
POA S IR A i, 4 S I P AT 4 TR R

W2 5%~40% , BATAR e B P E . FEREPEE 3 B
GEBRIE ALY ORI b TR A [ 52 B R B, DA
LR BE v 8 25 D REME BT B S A5 TN L BERE 780
T 2 TR A0 F X 22 A PR R P 25 A 0 255K, SCREH 2
BRSNS )5 S IIREVE SRR ER BB AN
FHEER, 04 e [ R 22 B i e 5 ki oA AR E 241

2 CFRP 87 & R 4

21 RATRAFHMENBRIERITRERAR

FHF S5 A6 0 AN ) CFRP 7= i 2 B2 B 2T 4 A
SR AR 15 R A FRT TR SRR Y 2 R £ A Al
SMHR(E 1) o

Fa

(b) WREFHEMR () TRR FIRARIN A7 22
El 1 CFRPINE R4 E A Hn

Fig. 1 CFRP reinforcement material and its applications

(a) BRETHEAT

H ] R 1) 25 o s R H AR AR A F
[ T300 2 12k B 2 2 A7 (A4 B ] R[] 5 22 ) ik 2T 4
L)), it R (%% ) —Mh 200,300,450 g/m’,
JER] 3K 600 g/m®; A 2R FH Sdk 25K 22 Bk 2T 2 4 2L 1)
SER N E PR AT AEAT o 380 1R 05 21 S B i 21 4 A
SR [ 25 44 R 1T R AT 22 02 AT SERG I I R B £ 4k A
AR R A ORIk A 9 A =iy == e ) | B S
SER SR P R AT B0 RN B N [ XA AT A SR
W, AT DA R TR B 1, B8 S 4 A8 S , 2 1 44
e HBURRVERE s RIS, Rl W B8 £ 2 A 8 1T Sk 2 4 il VR
T HEEY e SR AT A PERESET . B AR AR
A i 2T 4 ] A H R (R kR, B R AT A 3
A FH T700 Gt 21 AE AT AR . v I 255440 fin 31 Bl 21 4 A7 ]
B 7E 2002 4F BV 3 100 J7 m?, 2005 4 ik 21 i 5L —
75 H AR N A B SR L o R 24 R 2T 4
7 i B e AR AR RE R — 2P R T AR 7 AT R
— PR

WRET 2 5B AR R 4T 4 A 2 J X — 2R+ 45



—t

66 www . kjdb.org

RE=482018,36(19)

A I [ RIS FH (R B 2T 24 52 8 7= i, S P i SR 2T 4R 4%
B[] Y, 22 ] HEF , -3 A i 152 1 [ A R 8 P ABCER A
b, B — 2 i A I . CFRP A 52 R 58 7 7E
1.0~2.0 mm, A 29 4 mm B JEAR , {H IR S AR X 4
Do SR AL, CFRP BT 2 £ )2 Kl , (H—
i 1 W O W) | K N L S e e
P B IR KA N AR = . Rl b, I AR R T R
HH TR 7 B 21 AR AN 1134 A | B 6] itk 21 4 At
—E B LR YRt N 7 SRRz T hAIE AR Rk
L1 U MR B — /8 BIPTH B S , TS 0 [ 254
P VEAT I AEAN G o X Rh e B 2T AR A 7 A Y
752, BERS T 843 k4% CFRP AR RO TR 58 2, [R) ik
TR 2T 2 M 5 TR A - 2 i A %) SR TR IO 182 7 0 A, DA
T A 254 v ) I 1 45 W B A TR T . R 2 I T TR
%+ R 8 45 L EA B AL B RIS AN

B GE (W R £T- 2 1 b (4 405 B 2T 4 A RVl 21 4 52 44
M) 1] i T B B A, %o T R T ARG R I T i 1 55k
A2 BN, VDA S T P — 2835 A CFRP AN [ A4
BN A, 045 CFRP RS K Hopn & A& | CFRP #f
R FE TR A TN E A CFRP 2 KA SN 10 [ 4%
AREFEE ST TR [ AN A AR 2 iR, TRE R H
SEBIREAE YR CFRP IS B T 3 in 145 AR Rz FH iy 5
IR
2.2 BT HELEMN CFRP £ 5% R Hig

BT A 28 L) FH e 21 4 52 M o o A T AR 4R 2 A
7B A B RRE AR
221 CFRP#.ZEEMi&E

CFRP i \Z & H RIAE B 4504 b b 48 2 i B £F
YE R S, H BALA] SR T Ak 2 P UM B R A
A, TE SN AT AR (E2). SWAHHLEL, BA5%
o v e S ok AR At AR SRR T 57 ST . SR
FH CFRP ffi/ 248 80O AN /2R, R 1 i &5 4 A 3
T, 5 FAR B T, 2 R AR AR A 5 Tl iy ok 1) 45 4
15, B A RE TR A | BRAIR L A . — e 7R 1 )
5 ARMEFE T AL, R CFRP A TR SR+ 4544 ; 78 42 Zual;
JE DRI | TG RE E RRR T RS540, R FH CFRP fif TR
+ BN Sy CFRP iR EE + 254 ; 78 4 + TSR0,
K FH CFRP SR A7 /2% 5l A/ 2% SRR il [ hr 17/ 2% s 72 R
5 BF G T AR S A5, SR ] CFRP /2 (538 s ,
E BRI N KRBT BB R R R S5

o WEFER], CFRPIREE L 45150 CFRP 451 HA R
SO VRS 1V D a T

(a) CFRPERZSH (b) CFRPHIF
2 CFRPZ5f
Fig. 2 Aseries of CFRP bars

CFRP fifi/ 2 B o 3 2 i 8 7= i PR BE 1 224U
Z el HpH E T KA 0 CFRP i/ & B hiig i
— M 7E 1800 MPa L) |, SfMEA L 120 GPa LU L, W2 fifi
K3 1.2%~1.8% , 5 F I ™ il T 22 PERE2E A K .
RS 3 S N 7 i, TR B 2600 MPa LA I 15 5
CFRP i/ , E N iA A TR = RE 1 ; — 2o R E AR
CFRP ffi , 52 T. A H RS20, 44 i 152 i [ 4k 35— 38
AL BT AR RE RN A PR RE B AR K .

CFRP fifj/ 2 5t [ M g 2 L) 24 PE BB RE A5 78 0 R 4%
() G, ARLLE SR AR 7= v, 7 i ) Al T M R A A AN B
FE, SR A PR TS R TR, Al
REACE AP = il AP e — 2 2205 . — S8R CFRP /R 5
TRBE + A ks B AR 5 VE R 0 T2k 22 A
& : X} CFRP #fi 2R 1f0 47 WD | IR sl 7R 76 AL 3 5 35 m
CFRP A2, Forh LU Al CFRP ff i) L kG 25
FEA. SRR LR A T 2, 78 CFRP fiiy i £ 2
[R5 R AT T A B, AT B 27 4 )5 i B A (R
BUASR A G 1, ANEE 5 IR SR R b i v ELA Sk
8T T 20, RS E T AR =20, #il % 1) CFRP
gravere L. T EHBPA I A B R R H
J it A AE 1 T S 2 — PN R E B SR, A
1o B R A RO Rl PR A A HAS ™ (i AR A 220,
WK — A T AR — 23

— L IE A, W CFRP il (L35 #E 5 | FE |
IR AE) (B 2(c) ), 2B 2 A R e B o o 22
K ATEC G B — A 38 4 452 0 F 0, SRR
HE CFRP 7 W o SCHE AR ME 2 7E T 5T 7 2 P Ak 7k 2%
JITEES  AEMRRR T B T, AR TR 4
Tt

CFRP 4% 7 (1 2(d) ) , B A8 15 F1Zh[a] CFRP 15
A 3 A5 RORS 45 oA B T A R i, EL A L) it



—t

K5 S48 2018,36(19)

www.kjdb.org 67

JEE WP R A AR A, L™ AR [l iR T S KL B TR
TR R e T A R A, R RS AR R T . G
AME A3 T2 B PRI 1) A3 1 A R T
S DA B R R S i v 5 XS 3 1 o B e AR A

T340, 1 E CFRP &M 7 i35 38 A7 6 X A4 R A PR
WA EA R AR, B bR IR A o 7 rh A2 36
5 Bk #0155 Z N2 MG E I s2mm , gt Epe s ik 2
I, b — 25 i L SRS A S5 R M REVL L &
SRR TR B AR PR i E K, T 2
— L IRAIE -
2.22 CFRP5&&#PAEHH

¥ CFRP MR 585 2 SUp R}, QiR e + | 4 8 5k
ARMEFEIAT GRS TR A DR B ml -, 72503
Il CFRP DI REMERCR , (I8 i A & S5 AR 25
PERE W P2 5, e Har 2 st i AR, H
R A CFRP A 1R EE 4 &A1k 2R
90 2% R AR 2% CFRP A, Hoh B el B+, B R
CFRP ¥ -IREE LA, HALSEAE T : 4MI CFRP
AT GHIRBE T 4 L7 R 205 R IR S
478, [R) B AT RRCHR v 25 K e A v R R T A M R
Ab, 7 CFRP A5 AV S IR BE - HOse A, DT i 3 42
R TR, M A AT VE b AL R A, B
AR TR . ot — S PR R AT AU FE CFRP-4:
B A1 (CFRP- AR5 AL SRS E— 2 TR s
JEH A TR
2.2.3 CFRPEM K EFHILES S P (FRP) &

&G @ U R, CFRP Z R0 T rEFImT %
TSR —F B FET R T RELS X A Ak R 2k
HLEOR AR L, CFRP ABERT I 5 il 48 £ i R ST Je
IS U RIY Y W TR P 527 S iy N = 10
o FHE B ) CFRP BUAS B 4= £F i3G5 52 5 4 L (fiber
reinforcedpolymer/plasti , FRP) 254 322245 DL JLFF

1) CFRP $755 B b 5 1 M S 4 FRP S5 R4 4211,
f45 : (1) CFRP AR, fiH BT R T2 i 4 ik, =L
AT H R KRB R I RS
SRR RSS2 AN 2 FRP A 7 T LA 2k
(K 3) . (2) 4 FRPEERIBFEE, i CFRP 7 1 #e |
CFRP &} £ 2 FRP MR 5541 A i i, LAY () FRP 2
JERF R NATH S AR IR R KT KA B R
FHFS N2 BB T B AR, BHRTK
2 N7 A R 22 BRI I 4 R 44, 4 FRP 25 A 2 5

EIR AT R LR, I IS R R B b B
oy s S R T BT IIE . RIS IEAE N BT g,
BLE A [ A Sh FRP &2 B 2t (i AN P X5 )
2L

B3 R PRSI R

Fig. 3 Rapid erection of bridges in military field
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Development and application of CFRP in the field of national major
infrastructure construction

WANG Bin, LI Rong

Central Research Institute of building and Construction Co., Ltd., Beijing 100088, China

Abstract 1In the field of building and civil engineering, high performance fiber reinforced composites have more efficient performance than
traditional building materials (steel, concrete, etc.). With the development and maturity of these materials and their products in material
technology and application technology, the territorial civil engineering, especially in the fields of major infrastructure and national defense
construction, will develop rapidly. This paper focuses on the research and development of the main products and structural components of
carbon fiber composite materials used in civil engineering, such as the design and preparation, the application construction, the inspection
and evaluation, the standard system construction and so on. It is expected to promote comprehensive and comprehensive understanding of
the upper and lower chain of carbon fiber industry chain, and look forward to the rapid development of carbon fiber in this field in the
future, as well as the leap of building structure level.

Keywords high performance carbon fiber composites; national infrastructure construction; design and preparation; application and

construction; standard construction




