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Research on Axially Compressed Behavior of RC Strengthening Round Columns Using

High Performance Composite Cement Mortar Reinforced with Mesh Reinforcements
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Abstract: The axially college behavior of RC strengthening round columns using high performance composite cement
mortar reinforced with mesh reinforcements was studied by monotonic loading comparison experiment of nine round columns.
Based on the experimental research and theory analysis» the acting mechanism of the CMMR laminates improving or increas-
ing various performances of strengthening columns was exposed » the simple and suitable model and formulas were concluded
for calculating the load-bearing capacity of the strengthening round columns.
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columns; compressed behavior; acting mechanism; calculation formulas of the load-bearing capacity
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and strengthening specimens structure
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The details of round specimens

Table 1 The strengthening scheme of round specimens
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Table 2 Main testing results

KPEH S f/MPa 0/%  fJ/MPa  n, f.. IMPa n, e x10° n, Fulf
C1 31.42 - 2251  1.00 27.18 1.00 1014 1.00  0.86
2 31.61 0 23.78 111 28.30 1.04 1135 1.12 0.84
C3 32.44 0.16 26.04  1.21 32.72 1.20 2598 2,56 0.80
C4 33.65 0.33 2831 1.32 38.50 1.42 3100 3.06  0.74
c5 33.65 0.33 2831  1.32 36.23 1.33 2375 234 078
cé6 32.71 0.49 30.57  1.42 41.90 1.54 1848 1.82  0.73
c7 33.11 0.66 3510 1.63 44.16 1.62 3078 3.04  0.79
c8 34.47 0.84 30.57  1.42 54.35 2.00 3861 3.81 0.73
c9 33.54 1.34 3510 1.63 60.01 2.21 4159 410  0.58
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Fig.3 Comparison of axial force-strain total curves of concrete for strengthening columns and round specimens

T4, 7 10 B o 25 A 1) DX 757 A B I 7 236 1 34 K
MR, (EG AR K, LR ST A RV 1 J2
T 2, AR R R AN

IS CMMR R 2 Z R ) ¢, Hg(E
JHE I 3 RIS AR 1 A % SiE 1 5 o 61 ) DA A L 2 A
Fri e, 0B AR v E RO R 0 R B A4 44
il T B VR FR AT — € AR I 2R . bl T 2
JEERE SRR HIAE 20 mm 224, PPLL, X/,
XA FRT o5 B B s AR T kT, sy
VEFR BT 5 LB 55 /0N

[FIFEST AT 2 J24K 22 X (ELRR 1] D0 22 SR FH KRR 45 1 1)
4 5RAGILIEREN 05 JLT-RERSZAHEE (IR AT 2R,
Je TN J2 0 32 B AL AR TR SR HLAL . DERA 2 m
[ 2 A 1) DO 757 T A R A0, L O A i i, g )
R PR S ORFLAE I 2 R IX ), ERE [fa) 4 7577 58 13
s R, R 1~2 J2 BRI A9 A7 )
HE, SRLIE e AT .

RIS ZE FAR LI - o (12 Ho (R e 1) 0 757 RE A % 24
DRORBE - AR 1) B AR, SR 1o I 5 2 £ T 5 1

WEVEF, AR 2 AR 2508 8 5 &2 T ag g
ri] XA B T DR 5 T B N T A% B S A% O AR TR A
G 1) AR T 17 1] 2 AR FE A g 2 7 A0, 3 SR o ) 5 1
TARGF 043 A A E 5 &2 sp & A3 R T X 1]
AN N EA BRI RSESE . IR EERSN, B 5ERmE
S B L T DEAL R ARG S B AR R 1% S 7
PR TR RE - ELA 2 T R 5 1 R DA a2 A v ) Bl ]
I RS 5 5 Ay A — g I i 29 Ve . X Fh
B E AR T UL R AR T AR RE .
1.4.2 BB H5HFRRBINRES HH
KRINET R o1 etk RER R, “—2LEIR7
JFAEBCA A, SONAZIREE - R a0k, WK
49 2 ).
SUHBPME R c2, FEMEZEFEIEERT T 85 %
T, DR TR AT A A Rt e
HEMAER L BERZE, TR mih
SRR, AL AR 10 L RV E AR RERILLE ¢2 i)
SUBEHGE L, i o2 MR B AE:, BRRIESSE
Fc1, WEaH b,



16 (]S N DO AN S S 4

2009 4F

b) C2

a) Cl
BH4 a1 RESHBEEWIES
Fig. 4 Cracks distribution and disruption mode of C1 and C2
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Fig.7 Valid confined scope of concrete
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Table 3 Comparison between test value and calculating
results of the load-bearing capacity

K% 5 7 /MPa fJ/MPa £ If.
Cl 27.18 28.35 0.96
2 28.31 39.79 0.75
c3 32.72 40.28 0.81
C4 38.50 41.66 0.92
cs 36.23 41.66 0.87
C6 41.90 42.60 0.98
c7 44.16 43.51 1.01
c8 54.35 44.80 1.21
9 60.01 48.54 1.24

WE3TLE L, £/ 1, BAEAE 0.75~1.24 TEHIN
Ak, FMEN 0.99, BT T BRI DA RA RS
ARTEETE . S AL, BCA 1~4 )2 ¢1.4 BRZ MY
IR, HOREI AR e, XA RS
2 FIT AR [0 ) 22 ) I SR BRI B 25 R, T 22 T
16] [0 22 7 32 R[] L0V ) IR ARl e oy . R o
FEBCDE T4 1 LB L2 LTI 25 J2 O 2R 1) B R0 73X



18 ;I R D | /A

¥

2009 4F

— DL B R 22 . ECVR R ZZ I B i T AT, R
JIVH A e S IME RS RS ARG, 3K W] BB B 22 P ot i
L JEECGARE, BRRR R RIPTRR A, Bl Rk
PG R ZE/ N FELL, S 20~25 mm B HL
[ e N G D OB R U A B e (YA L A
PR R R EEEACAS (7) T, B —iR%E .

3 i

ARG NT o HEEIAEA NS FiREG, 15 AR 458

1) FH cMMR IR RC A, HbtHoR#ED) . 1§E
NAE . FEME . WIEARAGE] T B B R, X MR
BiEL A 1) X 577 A L 7 2% 1) 448 R T 49 K

2 ) W A e Ay A T 25 R BRI 258 I B ek
S, BN ZAE h JEOAE R B I S AR AR A T AN, W PR IRE
25 o JEAE A G P RE T, RO AR B T A AR 15) 0 A
AREC A R T e A, L BE A 0 2 B 3 v
M2

3 ) el i) R 5 T A O AR IR S AR A, R
B2 R )2 4 2 A 00 IR e 1) A iy 2o A T
AT VIR B B N 7 9 36 BT A 4E 0 g

4) WJFAREREE B, WA mER], bR b
R 1) D) 0025, 42 A TR 540 B 8 R A A A A )
A 7555 41 A 977 1 K A A T R 485 R IR B A T it

5 ) ASCRREE ST I A & 3 A R A Ss
GG ZE W) A BT

AT EE ST A R 5 4 R A R 3 A
BOMfAE, A TRARSHMA, £ TRSEA,
[i5] 2 PR e ) O A AT ME T A, ] R AR RS R
HHR BTN . F—2 00 81— E i 2 RAER R,
WF5E RTINS 5 m , iedk o ARg 1

% 3k

(1] HERERL A I P BE K DR A 0 Jn I R REAE RS

{66 S A MR T O RE IS (D, Kb WIRE A%,
2006.

Jiang Longmin. The Research on the Performance of RC
Columns Strengthened with High Performance Composite
Cement Mortar Laminates Reinforced by Mesh
Reinforcements under Monotonic Loading and Laterally
Cyclic Loading[D]. Changsha: Hunan University, 2006.

W ST, R RE K U S5 R A A7 P TV B - 25
5 T MM, Jese RS T R, 2008,
Shang Shouping. Guide of Design and Construction for
Strengthening RC Structures Using High Performance
Composite Cement Mortar Reinforced with Mesh
Reinforcements[M]. Beijing : China Architecture & Building
Press> 2008.

FRER, P, WL, RS Tz () RK YR
I RCEHH 19 27 JE R R ST AR S R LT, A TR
A, 2005, 38(5): 41-47.

Jiang Longmin, Shang Shouping. Huang Zhengyu. Fiber
Reinforced Composite Mortar and Interfacial Adhesive for
Strengthening of RC Structures with Ferrocement[J]. China
Civil Engineering Journals 2005, 38(5): 41-47.

WS-, It gHE e T 24 R R TR B ) - I A R
RIS RS [)). PRt L LR BE ¥, 1994, 31(4) :
67-72.

Ye Lieping> Ye Yanhua. Experimental Study on the Complete
Stress-Strain Curves of High Strength Concrete Confined by
Stirrups[J]. Journal of Nanjing Architectural and Civil
Engineering Institute, 1994, 31(4) : 67-72.

Uppal J Y. An Instability Theory of Failure for Concrete[J].
Magazine of Concrete Research (London ) 1973, 25(82) :
21-30.

(AR KF#)



