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ABSTRACT

Carbon fiber epoxy composite, CFEC, Material 1s used to reinforce structural
capacity of beams and slabs. Because it is imported from aboard and produced with sophisticated
process, so using CFEC is costly and hrmited. By considering these reasons, effectively using
CFEC is the key. Hence this research aims to preliminarily study on effectiveness of using
carbon fiber mesh epoxy composite, CMEC, material for strengthening reinforced concrete
structure. [t was done by comparing incremental load capacity of 120 x 45 x 7.5 cm. concrete
slabs which were reinforced with CFEC and CMEC. CFEC reinforcement used 45 cm. width
band carbon and CMEC used I cm. width band carbon with 5, 10, 15 and 20 ¢cm. spacing of each
meshes, three specimens. Summarizing width of carben fiber band of each CMEC mesh patterns
are equal. For CMEC, there were two types of reinforcement, one was attaching CMEC on the
tension surface of slab, another was laying CMEC in the middle thickness of slab. Three
specimens were used for each of reinforcement pattern and three point bending testings were done
for all of these specimens.

By the result, CMEC reinforcements slab with attaching carbon mesh on bottom
surface of slab has 170% load capacity whose mesh spacing doesn’t significantly effect to load
capacity of specimens. CMEC reinforcements slab with laying carbon mesh in the middle of slab

thickness can get 490% load capacity which decreasing mesh spacing can get more load capacity.



Whereas CFEC has 660% load capacity but its cost of material is more 60% expansive than

CMEC.
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SPECIFICATION OF WELDED STEEL WIRE(WIRE MESH) COLD-DRAWN
Description SIW ‘s Standard International Standard International Standard

DIAMETER 3-10 mm. Plain TIS 373-2531 TIS 747-2531
SPACING 10-30 mm. ASTM A185-1997 ASTM A82-1994

WIDTH 1.0-3.6 mm, Ribbed TIS 926-2533 TIS 943-2533
LENGTH Max 50 m. ASTM A497-1979 ASTM A496-1995a
YIELD STRENGTH 5,500 keffem’ Both Sheet and roll
TENSILE STRENGTH 6,000 kgfiem’
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TYPICAL DRY FIBER PROPERTIES

Tensile Strength

550,000 psi (3.79 GPa)

Tensile Modulus

33.4 x 10° psi (230 GPa)

Ultimate Elongation

1.7%

ATIUHUIY

0.063 lbs

Jin’ (174 g/em’)

Weight per sg. yd.

8.84 0z. (300 g/ m’)

Fiber thickness

0.005 5 in. (0.127 mm)

cql ~ o o o = a  a
AULBATITINLIEN pTLARasUsisFu $1iin

= ) = d'
4.1.2 HAanNIANYIRNaUUAvaIDNHONY

313N 4.2, 1dAan

UFAUUAVDIDWONT

EPOXY MATERIJAL PROPERTIES

Curing Schedule 72 hours post cure at 140 c’F {60 OC).

PROPERTY ASTM METHOD TYPICAL TEST VALUE*
Tg 140 "F (60°C). . @
D-4065 180 F (82 C).
Post Cure (24 hours)
D-638 10,500 psi
Tensile Strength , psi
Type 1 (72.4 MPa)
D-638 461,000 psi
Tensile Modulus , psi
Type 1 (3.18 GPa)
D-638
Elongation Percent 5.0%
Type il
17,900 psi
Flexural Strength . psi D-760
(123.4 MPa)
452,000 psi
Flexural Modulus . psi D-790
(3.12 GPa)
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Society for Testing and Materials, 2001.
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LARDKRABANG BANGKOK THAILAND. TEL. 326 - 9974

FLEXURAL STRENGTH OF CONCRETE (Center - Point Loading)

PRCJECT USING CARBONFIBER MESH FOR STRENGTHENING REINFORCED
CONCRETE STRUCTURE
TEST DATE : 18/01/2006
TEST SPECIMEN : RAUNTAZIY
SPEC CROSS LENGTH SPAN AGE ULTIMATE MGCDULUS REMARK
NO. SECTION fem) {cm) {days) LOAD OF RUPTURE
{cm x cm) (kg) (ksc)
1 455x7.8 120.2 100 28 481 26.06
2 458x7.9 120.1 100 28 351 18.42
3 455 x7.8 120.4 100 28 422 22.86
Ave. 22,45
asriidmMmIASiaua)
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: MR.CHARUN RUKPAN
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:MR.LAEMTHONG LAOKHONGTHAVORN
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LARDKRABANG BANGKOK THAILAND. TEL. 326 -9974

FLEXURAL STRENGTH OF CONCRETE (Center - Point Loading)

PROJECT : USING CARBONFIBER MESH FOR STRENGTHENING REINFORCED
CONCRETE STRUCTURE
TEST DATE : 18/01/2006
TEST SPECIMEN : maumialEdudulsaduauduly @ Sem
SPEC CROSS LENGTH SPAN AGE ULTIMATE MCDULUS REMARK
NO. SECTION (cm) {cm) {days) LOAD OF RUPTURE
{cm x cm} {ka) {ksc}
1 456x7.8 120.5 100 28 955 14221 d=47
455x7.8 120.3 100 28 976 139.65 d=4.8
454 x7.7 120.4 100 28 1014 145.41 d=48
Ave, 142.42
nsvliinansuoi
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g
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400 4
i Spag Mo 2
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g
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:MR.CHARUN RUKPAN
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LARDKRABANG BANGKOK THAILAND. TEL. 326 - 9974

FLEXURAL STRENGTH OF CONCRETE (Center - Point Loading)

PROJECT : USING CARBONFIBER MESH FOR STRENGTHENING REINFORCED
CONCRETE STRUCTURE
TEST DATE : 18/01/2006
TEST SPECIMEN paunaauduloafuauduiu @ 19 cm
SPEC CROSS LENGTH SPAN AGE ULTIMATE MODULUS REMARK
NO. SECTION (cm) (cm) (days} LOAD OF RUPTURE
{cm x cm) (kg} {kst)
454 % 7.8 120.4 100 28 982 140.82 d=438
455x8.2 120.5 100 28 943 129.48 d=49
457 x 79 120.6 100 28 864 128.38 d=47
Ave. 132.89
asudRYMSUaUSD
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= 1000 1
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g 400 A —— Spec Mo
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' MR.CHARUN RUKPAN
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DEPARTMENT OF CiVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LARDKRABANG BANGKOK THAILAND. TEL. 326 - 9974

FLEXURAL STRENGTH OF CONCRETE (Center - Point Loading)

PROJECT : USING CARBONFIBER MESH FOR STRENGTHENING REINFORCED
CONCRETE STRUCTURE
TEST DATE : 18/01/2008
TEST SPECIMEN : fpauntat@uidulomsuaudulu @ 15 cm
SPEC CROSS LENGTH SPAN AGE ULTIMATE MODULUS REMARK B
NO. SECTION {cm) femn) {days) LOAD OF RUPTURE
(em x cm) {kg) (ksc}
t 455 x 8.0 120.5 100 28 921 13178 d=48
457 x8.0 120.5 100 28 894 132.84 d=47
456x7.9 120.5 100 28 887 121.52 d=49
Ave. 128.71
ns VNS uEuid
1000

800 -
600 A

400 4
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LARDKRABANG BANGKOK THAILAND. TEL. 326 - 9974

FLEXURAL STRENGTH OF CONCRETE {Center - Point Loading)

PROJECT : USING CARBONFIBER MESH FOR STRENGTHENING REINFORCED
CONCRETE STRUCTURE
TEST DATE :
TEST SPECIMEN Asunind@uduloaduand ity @ 20 em
SPEC CROSS LENGTH SPAN AGE ULTIMATE MODULUS REMARK
NO. SECTION {cm) (cm) {days) LOAD OF RUPTURE
{cm x cm} (kg) {ksc}
453x79 120.4 100 28 927 127.84 d=49
453 % 7.8 120.5 100 28 §88 127.62 d=48
457 x7.8 120.2 100 28 814 126.27 d=46
Ave. 127.24
nsuEnINISUBUE)
1000

—— Spec Noi
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LARDKRABANG BANGKOK THAILAND. TEL. 326 - 9974

FLEXURAL STRENGTH OF CONCRETE (Center - Point Loading)

PROJECT : USING CARBONFIBER MESH FOR STRENGTHENING REINFORCED
CONCRETE STRUCTURE
TEST DATE : 18/01/2006
TEST SPECIMEN : paundaLlE@iunan @ 10 cm
SPEC CROSS LENGTH SPAN AGE ULTIMATE MODULUS REMARK
NO. SECTION {cm) (cm) (days) LQAD OF RUPTURE
{cm x cm) {kg) (ksc)
1 458x78 120.2 100 28 1429 166.61 d=5.3
456x76 120.7 100 28 1373 160.78 d=53
45.7 x 8.0 120.2 100 28 1524 184.99 d=52
Ave. 170.79
TESTED BY

"MR.CHARUN RUKPAN
: MR THADSANA! CHAOWALITPRAPAN

APPROVE BY
"MRLAEMTHONG LAOKHONGTHAVORN
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LARDKRABANG BANGKOK THAILAND. TEL. 326 - 9974

FLEXURAL STRENGTH OF CONCRETE (Center - Point Loading)

PROJECT USING CARBONFIBER MESH FOR STRENGTHENING REINFORCED
CONCRETE STRUCTURE
TEST DATE : 18/01/2006
TEST SPECIMEN : paundaduduloafuauduuan @ 5 cm.audwand
SPEC CROS3 LENGTH SPAN AGE ULTIMATE ! MODULUS REMARK
SECTIO j
NO. N {em) {cm} (days) LOAD L OF RUPTURE
{cm x cm) (ka) i {ksc)
1 45.0x7.8 120 100 28 1060 : 58.07 d=78
45.2x7.8 120.4 100 28 1208 65.85 d=78
451 x7.9 120.3 100 28 1132 : 60.32 d=7.9
Ave. 61.43
nsuanINMISUBIGH
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DEPARTMENT CF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LARDKRABANG BANGKOK THAILAND. TEL. 326 - 9974

FLEXURAL STRENGTH OF CONCRETE (Center - Point Loading}

PROJECT : USING CARBONFIBER MESH FOR STRENGTHENING REINFORCED
CONCRETE STRUCTURE
TEST DATE : 18/01/2006
TEST SPECIMEN : paumis@ndulomsuaudiuuan @ 10 cm.atudwand
SPEC CROSS LENGTH SPAN AGE ULTIMATE MODULUS REMARK
NO. SECTION {cm} (cm) (days} LCAD OF RUPTURE
(cm x cm) (kg) {ksc)
1 453 x 8.1 120.4 100 28 1258 63.49 d=381
- 2 452 x 8.0 120.4 100 28 1178 61.08 d=8.0
451x7.8 120.3 100 28 1204 55.82 d=78
Ave. 63.46
AsuERIN IS @G
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FLEXURAL STRENGTH OF CONCRETE (Center - Point Loading)

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNCLOGY

LARDKRABANG BANGHROK THAILAND. TEL. 326 - 9974

PROJECT USING CARBONFIBER MESH FOR STRENGTHENING REINFORCED
CONCRETE STRUCTURE
TEST DATE : 18/01/2006
TEST SPECIMEN : aaundaaiundulonsuausuian @ 15 cmauiwand
SPEC CROSS LENGTH SPAN AGE FULT!MATE MODULUS —‘ REMARK
NO. SECTION {cm) fcm) (days) LOAD OF RUPTURE
(em x em) (kg) (ksc)
1 450x7.8 120 100 28 1140 62.46 d=78
2 45.0x7.9 1204 100 28 1085 58.48 d4=79
3 45.1 x 8.1 120.1 100 28 1188 60,22 d=8.1
Ave. 60.39
s vhEnan Eua
oo
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b~
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY

LARDKRABANG BANGKOK THAILAND. TEL. 326 - 9974

FLEXURAL STRENGTH OF CONCRETE {Center - Point Loading)

PROJECT USING CARBONFIBER MESH FOR STRENGTHENING REINFORCED
CONCRETE STRUCTURE
TEST DATE : 18/01/2006
TEST SPECIMEN : pauniaEuldutnauaudiuuan @ 20 em.aduiwand
SPEC CROSS LENGTH SPAN AGE ULTIMATE MODULUS REMARK
NG, SECTION (cm) {cm) (days) LOAD OF RUPTURE
{cm x cm) (kg) (ksg)
1 463x78 1203 100 28 1212 65.96 d=78
2 45.0x7.9 120.2 100 28 1187 63.39 d=79
3 452x7.9 120.4 100 28 1145 60.88 d=79
Ave. 63.41
nswhrnansuauin
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY

LARDKRABANG BANGKOK THAILAND. TEL. 325 - 9974

FLEXURAL STRENGTH OF CONCRETE (Center - Point Loading)

PROJECT USING CARBONFIBER MESH FOR STRENGTHENING REINFORCED
CONCRETE STRUCTURE
TEST DATE : 18/01/2006
TEST SPECIMEN : pauntat@indulomdvavdiuuandue duaiudnand
SPEC CROSS LENGTH SPAN AGE ULTIMATE MODULUS REMARK
NO. SECTION {em) (em) {days) LOAD OF RUPTURE
{cm x cm) (kg) (ksc)

1 45.3x7.8 120.3 10Q 28 3214 174.92 d=78

2 45.0x7.9 1204 100 28 3403 181.75 d=79

3 45.3x7.8 120.3 100 28 3709 201.86 d=7.8

Ave. 1868.18
AsiuAnIAIsIEEAD

Uitimate Load (kg

—— Spec Mo 1
—— Spet Mo 2
—h— Spec Mo 3

T T

4 & 8 0

sopn@Y {mm,)

TESTED BY
' MR.CHARUN RUKPAN
- MR.THADSANAI CHAOWALITPRAPAN

APPROVE BY
" MR.LAEMTHONG LAOKHONGTHAVORN

wl2




A1719N W12 AT TILAAINAN IS NATOUUTIAAYDIABUNI AN ILDNDNE

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT* S INSTITUTE OF TECHNOLOGY
LARDKRABANG BANGKOK THAILAND. TEL. 326 - 9974

FLEXURAL STRENGTH OF CONCRETE (Center - Point Loading)

PROJECT UISING CARBONFIBER MESH FOR STRENGTHENING REINFORCED
CONCRETE STRUCTURE
TEST DATE : 18/01/2006
TEST SPECIMEN : faundeniudnand
SPEC CROS3S LENGTH SPAN AGE ULTIMATE MODULUS REMARK
NO. SECTION fcm) (cm) {days} LOAD OF RUPTURE
{cm x em) {kg) (ksc)
1 452x 8.0 120 100 28 1177 61.03 d=80
2 451 x7.8 120.4 100 28 1065 58.22 d=78
3 451x7.9 120.1 100 28 1037 55.26 d=79
Ave, 58.17
AsvhcinanIsuaudas
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