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ABSTRACT

Carbon fiber epoxy composite, CFEC, Material 15 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 himited. 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. It 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. Suimmarizing width of carbon 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 speeimens.

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 10-50 mm. ASTM A185-1997 ASTM AB2-1994

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 kgflem’ Both Sheet and roll
TENSILE STRENGTH 6,000 kgfiem’

Y11 - www . thalengineering. com/sourch
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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%

ATIUHUIUUY

0.063 1bs./in.’ (1.74 g /cm’ )

Weight per sq. yd.

8.84 0z. (300 g/m’)

Fiber thickness

0.005 5 in. (0.127 mm)
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A13199 4.2, LarAInRNaUAYDIBWON

EPOXY MATERJAL PROPERTIES

Curing Schedule 72 hours post cure at 140 c’I-' {60 oC).

PROPERTY ASTM METHOD TYPICAL TEST VALUE*
Tg 140 F (60 C). .
D-4065 180 F (82 C),
Post Cure (24 hours)
>-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 i
17,900 psi
Flexural Strength . psi D-780
(123.4 MPa)
452,000 psi
Flexural Modulus . psi D-790
{3.12GPa)
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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 : rauniadiy
SPEC CROSS LENGTH SPAN AGE ULTIMATE MODULUS REMARK
NO. SECTION tem) {cm) {days) LOAD OF RUPTURE

{cm x cm) (kg} (ksc)

1 455x7.8 120.2 100 28 481 26.06

2 458x 7.9 120.1 100 28 351 18.42

3 455x7.8 120.4 100 28 422 22.86

Ave. 22 45

€00

mslidAnansuauig

U Rimate Load (kg)

—— Sped No i
~#— Spec No 2
—i— Spes No 3

0z

L T T

04 0e 0g 1 12

smuzaun {mm.)

TESTED BY
: MR.CHARUN RUKPAN

:MR.THADSANAI CHAOWALITPRAPAN

APPROVE BY

:MR.LAEMTHONG LAOKHONGTHAVORN

N2




] o FY 3 <
A13199 K2 AT HLEAIHAN S NATBLISIRRvasnaunsaa s udu o T usud iy @ sem,

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 : maumdaaEluduluafuauduly @ Sem
SPEC CROSS LENGTH SPAN AGE ULTIMATE MODULUS REMARK
NO. SECTION (cm) {cm) {days) LOAD OF RUPTURE
{cm x cm} (ka) {ksc)
1 456 %78 120.5 100 28 955 142.21 d=47
455x7.8 1203 100 28 976 139 65 d=48
454 x 7.7 120.4 100 28 1014 145.44 d=48
Ave. 14242
nswvhdnansuauii
1200
- 1000 4
2
o 800
3
- B0 -
3 —— Spec Mo
E 400
= —— Spes Mo 2
=
2 200 4 —t— $pit Mo
0

0 02 04 06 08 1 12 L4 16

szutuau (mim.)

TESTED BY
:MR.CHARUN RUKPAN
: MR THADSANAI CHAOWALITPRAPAN

APPROVE BY
"MR.LAEMTHONG LAOKHONGTHAVORN
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P a =) = o
A1T1N H3 FI’I?’NIITTGNH?Ifﬂ?'ﬂﬂﬂﬂ‘U!lidﬂﬂ‘“ﬂﬂﬂﬂuﬂiﬂlﬁiHlf)f‘unlﬂﬂ'liﬂﬁluﬂw’lunlu @ 10cm,

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 : sauniaEdudulvarfuauduly @ 10 em
SPEC CROSS LENGTH SPAN AGE ULTIMATE MODULUS REMARK
NO. SECTION (cm) (em) {days) LOAD OF RUPTURE
{cm x cm) (g} {ksc)
454 % 7.8 120.4 100 28 982 140.82 d=438
455x8.2 120.5 100 28 943 129.48 d=49
457x79 120.6 100 28 864 128.38 d=47
Ave. 132.89
AasudnIMsSuauUsn
1200
= 1000 -
2
w 800
[
o
-~ 600 4
2
g 400 A —+—Spec MNo.1
S 200 - —=— Spec No 2
—h— .
0w T T T T Spec o3

0 a5 1 15 2 25

St (MIm.)

TESTED BY
: MR.CHARUN RUKPAN
: MR.THADSANAI CHAOWALITPRAPAN

APPROVE BY
:MRLAEMTHONG LAOCKHONGTHAVORN

w4




o o = = o
ATNA WA MTNUAAIHANM INATBVUS WAvBInsundaaSdulomsueud iy @ 15cm.

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S5 INSTITUTE OF TECHNOLOGY
LARDKRABANG BANGKOK THAILAND. TEL. 326 - 9974

FLEXURAL STRENGTH OF CONCRETE (Center - Point Loading})

PROQJECT USING CARBONFIBER MESH FOR STRENGTHENING REINFORCED
CONCRETE STRUCTURE
TEST DATE : 18/01/2006
TEST SPECIMEN : rauntatdutdulomsuaudulu @ 15 cm
SPEC CROSS LENGTH SPAN AGE ULTIMATE MODULUS REMARK B
NO. SECTION {cm) {cm) {days) LOAD OF RUPTURE
(em x cm) (k) (ksc}
t 455 x 8.0 120.5 100 28 921 13178 d=48
457 x 8.0 120.5 100 28 894 132.84 d=47
456x7.9 120.5 100 28 887 121.52 d=49
Ave. 128,71
nsvludaRvNISUaURD
1000

8

600 -

400 A
—e—Spec No.1

—m—Spec Mo .2

—a— Spec Mo.3

UHimate L.oad (ko)

200 4

T T

0 0.5 1 15 2 25

szuzau (i)

TESTED BY
: MR.CHARUN RUKPAN
: MR THADSANAI CHAOWALITPRAPAN

APPROVE BY
- MR.LAEMTHONG LAOKHONGTHAVORN
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A13190 W5 MTNUAMKANTINATDUNSIAAYBIRBUnTaI dUlomTueudulu @ 20em.

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 : Aauntnd@uiduleaduauduly @ 20 em
SPEC CROSS LENGTH SPAN AGE ULTIMATE MODULUS REMARK
NO. SECTION (cm) (cm) (days) LOAD OF RUPTURE
{cm x cm) (kg) {ksc}
1 453x79 120.4 100 28 927 127.84 d=49
453 % 7.8 120.5 100 28 §38 127.62 d=48
457 x7.8 120.2 100 28 814 126.27 d=486
Ave. 127.24
nsudnINISUaUE
1000
2
b=
-]
[=]
-
1)
E —— Spec No.i
s —8— Spec No 2
0 —a— Spec Mo 3
a as 1 14 2 25

szuzuaw (mim.)

TESTED BY
- MR.CHARUN RUKPAN
: MR- THADSANA! CHAOWALITPRAPAN

APPROVE BY
- MRLAEMTHONG LAOKHONGTHAVORN
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P @ = o
AITNN HE Fl'lﬁ'NllffﬂqNﬂﬂ]‘iﬂﬂﬁﬂuuﬁﬂﬂﬂﬂ]ﬂ\?ﬂﬂuﬂ?ﬂlﬁi“lﬂﬂﬂ @ 10cm

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LARDKRABANG BANGKOK THAILAND. TEL. 3269974

FLEXURAL STRENGTH OF CONCRETE (Center - Point Loading)

PROJECT : USING CARBONFIBER MESH FOR STRENGTHENING REINFORCED
CONCRETE STRUCTURE
TEST DATE : 18/01/2006
TEST SPECIMEN : paunaEiuivin @ 10 cm
SPEC CROSS LENGTH SPAN AGE ULTIMATE MODULUS REMARK
NO. SECTION {cm) (cm) (days) LOAD OF RUPTURE
{cm x cm) {kg) (ksc)
1 458x78 120.2 100 28 1429 166.61 d=5.3
2 456 x 7.6 120.7 100 28 1373 160.78 d=5.3
45.7 x 8.0 120.2 100 28 1524 184.99 d=52
Ave, 170.79
TESTED BY

‘MR.CHARUN RUKPAN
: MR.THADSANAI CHAOWALITPRAPAN

APPROVE BY
MR.LAEMTHONG LACKHONGTHAVORN
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o a = o
AN WY ﬂ'ﬁ'lulﬂﬁ\'lﬂﬂﬂ']‘i‘ﬂﬂﬂﬂuuiQﬂﬂ‘UENﬂEl'Hﬂ?ﬂkﬁﬁﬂlﬁﬂ1ﬂﬂ?iﬂﬂ“ﬁ1ﬂﬂﬂﬂ @ Sem,

AIUDNO N

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 : paunasuduloafuauduan @ 5 cm.audwand
SPEC CROSS LENGTH SPAN AGE ULTIMATE MODULUS REMARK
SECTIO j
NO. N {cm) {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=75
Ave. 61.43
nsunINMS G
1400
- 1200 4
g 1000 4
b
S 900
-
8 600 4
—+— Spec No 1
E ol
= 200 | —&— Spec Mo 2
0w Y r v , . , . —&—Spec No 3
0 05 1 (L1 2 25 3 a5 4

szyaEu {mm.)

TESTED BY
: MR.CHARUN RUKPAN
: MR THADSANAI CHAOWALITPRAPAN

APPROYE BY
- MRLAEMTHONG
LAOKHONGTHAVORN

H8




A15190 W8 MINUAAINANMINATBULTIAYDIABUNS Al AU ToasuouduLen @ 10cm.
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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)

szpam (mm.)

TESTED BY

APPROVE BY

NG

:MR.CHARUN RUKPAN
- MR. THAGSANAI CHAOWALITPRAPAN

PROJECT USING CARBONFIBER MESH FOR STRENGTHENING REINFORCED
CONCRETE STRUCTURE
TEST DATE : 18/01/2006
TEST SPECIMEN : paunteldmduloafuaudiuuan @ 10 cm.atudwand
SPEC CROSS LENGTH SPAN AGE ULTIMATE MODULUS REMARK
NO. SECTION {em} (cm) (days) LOAD 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 51.08 d=80
3 451x78 120.3 100 28 1204 65.82 d=748
Ave. 63.46
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY

LARDKRABANG BANGHOK THAILAND. TEL. 326 - 9974

FLEXURAL STRENGTH OF CONCRETE (Center - Point Loading)

USING CARBONFIBER MESH FOR STRENGTHENING REINFORCED
CONCRETE STRUCTURE

18/01/2006

aaundaEhndulomsuausuuan @ 15 cmaufiwand

SPEC CROSS LENGTH SPAN AGE FULTFMATE MODULUS —‘ REMARK
NO. SECTION {cm) {cm) (days) LOAD QF RUPTURE
(cm x cm) (k) _(ksc)
1 450x7.8 120 100 28 1140 62.46 d=7.8
2 450x7.8 120.4 100 28 1095 58.48 d=79
3 451 x8.1 120.1 100 28 1188 60,22 d=8.1
Ave. 60.39
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TEST DATE :

TEST SPECIMEN :

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)

USING CARBONFIBER MESH FOR STRENGTHENING REINFORCED
CONCRETE STRUCTURE

18/01/2006

pauntmaludutoaiuausuuan @ 20 em.anivend

SPEC CROSS LENGTH SPAN AGE ULTIMATE MODULUS REMARK
NOQ. SECTION {cm) {cm) (days) LOAD OF RUPTURE

{cm x cm) (kg) (ks¢c)

1 45.3x 7.8 120.3 100 28 1212 65.96 d=78

2 450x 7.9 120.2 100 28 1187 63.39 d=79

3 45.2x7.9 120.4 100 28 1145 60.88 d=79
Ave. 63.41
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LARDKRABANG BANGKCK 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 : pauntaiaiudulomduaudmuuansisuuaiudwand
SPEC CROSS LENGTH SPAN AGE ULTIMATE MODULUS REMARK
NO. SECTION (cm) (em) {days) LOAD OF RUPTURE
{cm x cm) (kg) (ksc)
1 45.3x7.8 120.3 100Q 28 3214 174.92 d=78
2 45.0x7.9 120.4 100 28 3403 181.75 d=79
453x7.8 120.3 100 28 3709 201.86 d=7.8
Ave. 186.18
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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 : sounisaudnand
SPEC CROSS LENGTH SPAN AGE ULTIMATE MODULUS REMARK
NO. SECTION fcm) (cm) {days) LOAD OF RUPTURE
{cm x em) {kg) (ksc)
1 452%80 1240 100 28 1177 61.03 d=80
2 451x7.8 1204 100 28 1065 58.22 d=78
3 45.1x7.9 120.1 100 28 1037 55.26 d=79
Ave, 58.17
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