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ABSTRACT

This research aims to improve the bonding strength of the cement mortar by
reinforcing the plastic fiber (PF). The values of the flexural strength of the cement mortar, PF cement
mortar and bonding PF cement mortar were compared. The optimum content of the plastic fiber at the

highest strength of PF cement mortar was determined.

The testing method was based on British Standard (BS 6432:1984). The results show
that there is insignificantly difference in the values of those strength. And the optimum content of the
plastic fiber depicted the highest value of the flexural strength is 4%. This amount of the plastic fiber
can reinforced cement mortar with about 55.29% increase of the flexural strength at those

values obtained from cement mortar samples.
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0 -2326 - 4216

BONDING TEST FORFIBER REINFORCED CEMENT

PROJECT

SAMPLE FROM :
TEST METHOD : ASTME1512-01 Test Date : 16-Mar-03

TEST SPECIMEN:  Polyester Fibre

Speciment Max. Load | Contact Area |Bonding Stress| Remarks
No. (kef) (em.) (ksc.)
1 0.86 0.2512 3.42
2 0.49 0.2512 1.95
3 0.59 0.2512 2,35
4 0.61 0.2512 2.43
5 1.03 0.2512 4.10
6 0.71 0.2512 2.83
7 0.46 0.2512 1.83
8 0.81 0.2512 3.22
9 0.57 0.2512 2.2
10 0.72 0.2512 2.87
11 1.04 0.2512 4.14
Ave. 2.86
Denote:
L =Length of fiber 4.00 cm.
A =Contact Area =TTDL ~ =Tx0.02x4.00 0.2512 sz
Test By : Mr.Methawat Boonpitak
Note: Mr. Pongpat Tongpiam
1) CERTIFICATION APPLIES TO TEST SAMPLES ONLY. Ms. Juthamard Subongkot
2)NO ERASURE OR ALTERATIONS. Approved By :

Mr. Laemthong Laokhongthavorn
Date 16-Mar-03
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DEPARTMENT OF CIVIL ENGINEERING
: 22\ FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0 -2326 - 4216

BONDING TEST FOR FIBER REINFORCED CEMENT

PROJECT

SAMPLE FROM :

TEST METHOD : ASTM E1512-01 Test Date : 16-Mar-03
TEST SPECIMEN: Bonding Polyester Fibre

Speciment Max. Load | Contact Area [ Bonding Stress| Remarks
No. (kgf) (em.”) (ksc.)
1 1.36 0.2512 5.41 duly
2 1.03 0.2512 4.10 VAnou
3 1.32 0.2512 5.25 fvznga
4 1.36 0.2512 5.41 20090
5 1.29 0.2512 5.14 Fooud
6 1.09 0.2512 434 upiM
7 1.37 0.2512 5.45
8 1.39 0.2512 5.53
9 1.12 0.2512 4.46
10 1.09 0.2512 434
11 0.92 0.2512 3.66
12 1.28 0.2512 5.10
13 0.93 0.2512 3.70
14 0.98 0.2512 3.90
Ave. 4,70
Denote:
L =Length of fiber 4.00 cm.
A=Contact Area=TIDL ~ =Tlx0.02x4.00  0.2512 cm’
Test By : Mr.Methawat Boonpitak
Note: Mr. Pongpat Tongpiam
1) CERTIFICATION APPLIES TO TEST SAMPLES ONLY. Ms. Juthamard Subongkot
2)NO ERASURE OR ALTERATIONS. Approved By :

Mr. Laemthong Laokhongthavorn
Date 16-Mar-03
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0 - 2326 - 4216

FLEXURAL STRENGTH TEST FOR FIBRE REINFORCED CEMENT

PROJECT : myiids
SAMPLE FROM : Suilshda
TEST METHOD : BS 6432 :1984. Tuisuma

TEST SPECIMEN : Cement Mortar

Spec. Code Width | Thickness| Length| Weight| Date of | Date of | Ages Load Stress Weight per|
No. Cast | Test LOP | Max | LOP | MOR | Volume |Remarks
(mm) | (mm) | (mm)| (g) |(m/dfy)|(m/dly)|(days)| (kef) | (kgD | (ksc) | (ksc) kg/m’
1 48.50 | 10.40 |[400.00]432.30{3/11/03|3/18/03 7 7.87 37.51| 2,142.64 | Using
2 51.60 | 11.54 |400.00{467.80]3/11/03}3/18/03 7 13.19 47.99 | 1,964.01 the
3 51«1 10.33  1400.00{ 444.70} 3/11/03 | 3/18/03 J TF7 35.59 | 2,104.07 | cross-
4 51.15] 10.89 [400.00|471.50]3/11/03|3/18/03 7 10.31 4249 | 2,116.16 | head
5 51.20| 10.00 |400.00(436.00)3/11/03]3/18/03 7 10.77 52.59 | 2,128.91 |speed =
6 51.09 | 10.61 [400.00|459.90]3/11/03|3/18/03 7 9.37 40.73 | 2,121.06 | 3.00
7 50.65 10.45 [400.00{456.60{3/11/03 | 3/18/03 v 7.38 33.36 | 2,156.65 | mm per
8 51.25 10.33 1 400.00{ 445.60]3/11/03 | 3/18/03 J 11.16 51.02 | 2,104.22 | minute
9 5385 10.52 | 400.00(460.90|3/11/03|3/18/03 T 12.09 51.00 | 2,045.37
Ave. 43.58
Denote:
LOP : Load at Limit of Proportionality (P,), kef Stress at LOP =P,L/(bd "), kg/em”
MOR: Modulus of Rupture (Max. Load) (P,), kef Stress at MOR = P,L/(bd ), ke/cm’
L = The major span, = 250.00 mm.
1= The minor span, = 83.33 mm.
b = The specimen width, mm
d = The specimen thickness, mm Test By : Mr. Methawat Boonpitak
Mr. Pongpat Tongpiam
Ms. Juthamard Subongkot
Note: Approved By :
1) CERTIFICATION APPLIES TO TEST SAMPLES ONLY. Mr. Laemthong Laokhongthavorn
2) NO ERASURE OR ALTERATIONS. Date 18-Mar-03
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PROJECT

SAMPLE FROM :

DEPARTMENT OF CIVIL ENGINEERING

LADKRABANG BANGKOK THAILAND. TEL. 0 -2326 - 4216

TEST METHOD : BS 6432 :1984.
TEST SPECIMEN: Polyester Fibre Reinforced Cement Material (1% by fiber weight per cement weight)

FLEXURAL STRENGTH TEST FOR FIBRE REINFORCED CEMENT

v Ao
AUNIVHA

FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY

Spec. Code Width | Thickness| Length| Weight| Date of | Date of | Ages Load Stress Weight per|
No. Cast Test LOP | Max | LOP | MOR | Volume |Remarks
(mm) | (mm) | (mm)| () |(/dy)|(@m/dfy)|(days)| (kef) | (kgf) | (kse) | (ksc) | ke/ w
1 51.55| 10.52 |400.00|452.80|3/11/03|3/18/03 7 11.64 51.01 | 2,087.38 | Using
2 50.90 | 10.37 |400.00{436.20|3/11/03|3/18/03 7 11.11 50.74 | 2,065.99 the
3 51.78 | 11.01 |400.00(436.80|3/11/03|3/18/03 7 7:95 31.66 | 1,915.46 | cross-
4 51.95| 10.96 |400.00{475.70|3/11/03|3/18/03 7 9.56 3830 | 2,088.70 | head
5 52.04 | 11.26 |400.00{485.20|3/11/03|3/18/03 7 12.93 48.99 | 2,070.07 | speed =
6 51.95] 11.31 |400.00|496.30|3/11/03}3/18/03 7 13.59 5623 W 28111.72 | 3.00
7 52.90 | 10.60 |400.00{464.40|3/11/03|3/18/03 ) 6.49 27.30 ( 2,070.48 | mm per
8 51.39 | 10.96 |400.00(455.70|3/11/03|3/18/03 Th 8.67 35.11 | 2,022.69 | minute
9 51.29 | 10.78 |400.00|477.60|3/11/03|3/18/03 7 13.02 54.61 | 2,159.50
Ave. 43.21
Denote:

LOP : Load at Limit of Proportionality (P,), kgf Stress at LOP = PlL/(bdz), kg/cm2

MOR: Modulus of Rupture (Max. Load) (B,), kef Stress at MOR = P,L/(bd ), kg/em’

L = The major span, = 250.00 mm.

I = The minor span, = 83.33 mm.

b = The specimen width, mm

d = The specimen thickness, mm Test By : Mr. Methawat Boonpitak

Mr. Pongpat Tongpiam
Ms. Juthamard Subongkot
Note: Approved By :

1) CERTIFICATION APPLIES TO TEST SAMPLES ONLY.
2)NO ERASURE OR ALTERATIONS.

U3

Mr. Laemthong Laokhongthavorn

Date 18-Mar-03
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0 - 2326 - 4216

FLEXURAL STRENGTH TEST FOR FIBRE REINFORCED CEMENT

PROJECT : mviihda

SAMPLE FROM : Fuirihda
TEST METHOD : BS 6432 :1984. TUAsuea

TEST SPECIMEN: Polyester Fibre Reinforced Cement Material (2% by fiber weight per cement weight)

Spec. Code Width | Thickness| Length| Weight| Date of | Date of | Ages Load Stress ‘Weight per
No. Cast | Test LOP | Max [ LOP | MOR | Volume [Remarks|
(mm) | (mm) | (mm)| (g) |(w/dly)|(m/dly)|(days)| (kgf) | (kgf) | (kse) [ (kso) | ke m’
1 50.75 | 9.03 |400.00|416.20|3/11/03|3/18/03 7 9.71 58.66 | 2,270.48 | Using
2 51.10| 9.75 1400.00f422.30|3/11/03|3/18/03 7 10.11 52.03 | 2,119.02 the
3 5120 9.57 |400.00|421.40|3/11/03]3/18/03 7 8.22 43.82 | 2,150.07 | cross-
4 53.32 | 11.00 |400.00]456.20]3/11/03|3/18/03 7 13.56 52.54 | 194452 | head
5 51.90 | 8.84 [400.00|416.90]|3/11/03|3/18/03 7 7.40 45.61 | 2,271.71 | speed =
6 5192  10.11 |400.00]438.90]3/11/03|3/18/03 7 10.58 49.84 | 2,09035 | 3.00
7 5197 9.90 |400.00|412.90]3/11/03|3/18/03 7 11.21 55.02 | 2,006.31 | mm per
8 48.98 9.55 |400.00(418.80|3/11/03|3/18/03 ¥ 8.93 49.98 | 2,238.33 | minute
9 52.00 9.26 |400.00{413.20|3/11/03|3/18/03 7 9.17 51.41| 2,145.29
Ave. 50.99
Denote:

LOP : Load at Limit of Proportionality (P,), kef Stress at LOP = P,L/(bd ), kg/cm’

MOR: Modulus of Rupture (Max. Load) (P,), kgf Stress at MOR = PZL/(bdZ), kg,/cm2

L = The major span, = 250.00 mm.

1= The minor span, = 83.33 mm.

b = The specimen width, mm

d = The specimen thickness, mm Test By : Mr. Methawat Boonpitak

Mr. Pongpat Tongpiam
Ms. Juthamard Subongkot
Note: Approved By :
1) CERTIFICATION APPLIES TO TEST SAMPLES ONLY. Mr. Laemthong Laokhongthavorn
2)NO ERASURE OR ALTERATIONS. Date 18-Mar-03
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2326 - 4216

FLEXURAL STRENGTH TEST FOR FIBRE REINFORCED CEMENT

PROJECT

SAMPLE FROM :

TEST METHOD : BS 6432 :1984.
TEST SPECIMEN: Polyester Fibre Reinforced Cement Material (3% by fiber weight per cement weight)

-1
IUNIUNA

Spec. Code Width | Thickness| Length| Weight{ Date of | Date of | Ages Load Stress Weight per|
No. Cast | Test LOP | Max | LOP | MOR | Volume |Remarks
(mm) | (mm) | (mm) | (g) |(m/dsy)|(m/d/y)|(days)| (kgD | (kef) | (ksc) | (ksc) | ke/ m’
1 51.24 | 10.36 |400.00|435.80|3/11/03|3/18/03 7 10.34 47.00 | 2,052.38 | Using
2 52.26 | 9.43 1400.00(422.70|3/11/03|3/18/03 7 10.78 57.99 | 2,14433 the
3 51.14 | 11.26 [400.00(486.80]3/11/03|3/18/03 iy 13.27 51.17 | 2,113.45 | cross-
4 5234 9.81 |400.00/413.00|3/11/03|3/18/03 7 9.97 49.48 | 2,010.89 | head
5 51.44 | 10.24 [400.00{444.40]3/11/03|3/18/03 v, 14.06 65.17 | 2,109.18 |speed =
6 51.85 | 10.25 |400.00{438.60|3/11/03|3/18/03 & 10.97 5034 | 2,063.17 | 3.00
7 52.04 | 11.28 |400.00(479.40]3/11/03|3/18/03 7 15.23 5750 | 2,041.70 | mm per
8 52.28 | 9.68 1400.00|423.30|3/11/03]3/18/03 7 11.01 56.19 | 2,091.11 | minute
9 52.09 | 10.27 |[400.00|444.10|3/11/03|3/18/03 74 10.50 47.78 | 2,075.37
10 50.05| 11.51 |400.00|467.30]3/11/03|3/18/03 7 14.22 53.61 | 2,027.95
11 52.3% 9.64 |400.00/410.80|3/11/03]3/18/03 7 9.80 50.38 | 2,035.84
Ave. H3.33
Denote:

Note:

LOP : Load at Limit of Proportionality (P,), kgf

MOR: Modulus of Rupture (Max. Load) (P,), kef
L = The major span, = 250.00 mm.

I = The minor span, = 83.33 mm.

b = The specimen width, mm

d = The specimen thickness, mm

1) CERTIFICATION APPLIES TO TEST SAMPLES ONLY.
2)NO ERASURE OR ALTERATIONS.

HWUS

2 2
Stress at LOP = P,L/(bd ), kg/cm

2 2
Stress at MOR = P,L/(bd ), kg/cm

Test By :

Approved By :

Mr. Methawat Boonpitak
Mr. Pongpat Tongpiam
Ms. Juthamard Subongkot

Mr. Laemthong Laokhongthavorn
Date 18-Mar-03
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DEPARTMENT OF CIVIL ENGINEERING

LADKRABANG BANGKOK THAILAND. TEL. 0 - 2326 - 4216

FLEXURAL STRENGTH TEST FOR FIBRE REINFORCED CEMENT

FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY

LAAINAMINATOUMAITVUTIAR 3 9 vosFmuduo s maudulonanadn

PROJECT il

SAMPLE FROM : Tuiirda

TEST METHOD : BS 6432 :1984. Suiisura

TEST SPECIMEN: Polyester Fibre Reinforced Cement Material (4% by fiber weight per cement weight)

Spec. Code ‘Width | Thickness| Length| Weight| Date of | Date of | Ages Load Stress Weight per
No. Cast | Test LOP | Max | LOP | MOR | Volume |Remarks
(o) | () | (mem) | (@) | Gy | oty (days)| ke | ke | hse) | Chse) | ke
1 50.65| 10.47 |400.00{432.90]3/11/03|3/18/03 7 15.95 71.82 | 2,040.80 | Using
2 51.73 | 10.04 |400.00{454.10)3/11/033/18/03 7 10.98 52.64 | 2,185.82 the
3 52.30 8.65 1400.00{412.80|3/11/03}3/18/03 7 12.97 82.86 | 2,281.19 | cross-
4 51.70 | 10.32 |400.00|457.90)3/11/03|3/18/03 7 19.07 86.58 | 2,145.56 | head
5 49.66 9.75 1400.00{426.20| 3/11/03 | 3/18/03 7 11.51 60.95 | 2,200.61 |speed=
6 49.95 9.84 |400.00)1447.20{3/11/03|3/18/03 7 17.02 87.98 | 2,274.63 | 3.00
7 5235 10.02 |400.00/470.70|3/11/03 | 3/18/03 y/A 13.00 61.83 | 2,243.36 | mm per
8 50.60 | 10.57 |400.00{452.80(3/11/03]3/18/03 . 11.66 51.56 | 2,116.51 | minute
Ave. 69.53
Denote:

Note:

LOP : Load at Limit of Proportionality (P,), kgf

MOR: Modulus of Rupture (Max. Load) (P,), kgf

L = The major span, =

1 = The minor span, =

b = The specimen width, mm

250.00
83:33

d = The specimen thickness, mm

mm.

mm.

1) CERTIFICATION APPLIES TO TEST SAMPLES ONLY.
2)NO ERASURE OR ALTERATIONS.

WU6

Stress at LOP = P,L/(bd ), kg/em’

Stress at MOR = P2L/(bd2), kg/cm2

Test By :

Approved By :

Mr. Methawat Boonpitak

Mr. Pongpat Tongpiam
Ms. Juthamard Subongkot

Mr. Laemthong Laokhongthavorn

Date 18-Mar-03
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0 -2326 - 4216

FLEXURAL STRENGTH TEST FOR FIBRE REINFORCED CEMENT

PROJECT : RN
SAMPLE FROM : Tuiivida
TEST METHOD : BS 6432 :1984. JuNsuea

TEST SPECIMEN: Bonding Polyester Fibre Reinforced Cement Material (1% by fiber weight per cement weight)

an

Spec. Code Width | Thickness| Length| Weight| Date of | Date of | Ages Load Stress Weight per
No. Cast | Test LOP | Max | LOP | MOR | Volume |Remarks
) | () | ()| (@) | ity | o) | ays) (kD) | kD) | (kso) | (hse) | e
1 5150 | 9.82 |400.00|426.40|3/11/03 | 3/18/03 y 9.30 46.82 | 2,107.84 | Using
2 51.45| 10.50 |400.00{440.00/3/11/03|3/18/03 7 " 53.90 | 2,036.19 the
3 52.40 | 11.39 |400.00{496.50|3/11/03|3/18/03 7 13.51 49.68 | 2,079.72 | cross-
4 51.40 | 10.91 |400.00]|448.50|3/11/03|3/18/03 7 10.52 42.99 | 1,999.47 | head
5 51.50 | 11.75 |400.00{484.50|3/11/03]3/18/03 7 10.65 37.45| 2,001.65 |speed =
6 51.45| 10.15 |400.00{424.50{3/11/03|3/18/03 7 11.64 54.90 | 2,032.20 | 3.00
7. 51.85| 9.22 |400.00{407.20{3/11/03|3/18/03 7 7.42 42.09 | 2,129.45 | mm per
8 51.50 | 10.01 |400.00|445.20|3/11/03|3/18/03 7 10.22 49.51 | 2,159.01 | minute
9 52.10 | 9.40 |[400.00|438.70|3/11/03|3/18/03 7 9.13 49.58 | 2,239.45
Ave. 47.44
Denote:

LOP : Load at Limit of Proportionality (P,), kgf Stress at LOP =P lL/(bdz), kg/cm2

MOR: Modulus of Rupture (Max. Load) (P,), kef Stress at MOR = P,L/(bd ), kg/em’

L = The major span, = 250.00 mm.

1= The minor span, = 83.33 mm.

b = The specimen width, mm

d = The specimen thickness, mm Test By : Mr. Methawat Boonpitak

Mr. Pongpat Tongpiam
Ms. Juthamard Subongkot
Note: Approved By :
1) CERTIFICATION APPLIES TO TEST SAMPLES ONLY. Mr. Laemthong Laokhongthavorn
2)NO ERASURE OR ALTERATIONS. Date 18-Mar-03
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0 - 2326 - 4216

FLEXURAL STRENGTH TEST FOR FIBRE REINFORCED CEMENT

PROJECT

SAMPLE FROM :

TEST METHOD : BS 6432 :1984.

TEST SPECIMEN: Bonding Polyester Fibre Reinforced Cement Material (2% by fiber weight per cement weight)

. v
[YNHIaY

v a1
FIUNHIAY

v Ay
IUNIVHD

Spec. Code Width | Thickness| Length| Weight| Date of | Date of | Ages Load Stress Weight per
No. Cast | Test LOP | Max | LOP | MOR | Volume |Remarks
: (mm) | (mm) | (mm)| (g) |(w/dy)|(m/dsy)|(days)| (keD) | (kgf) | (kse) | (ksc) | ke/ w
1 51.14 | 10.37 ]400.00|441.20]3/11/03|3/18/03 7 11.03 50.14 | 2,079.87 | Using
2 49.62 | 9.88 ]400.00|423.90]|3/11/03|3/18/03 7 9.04 46.66 | 2,161.67 | the
3 50.29 | 10.27 |400.00|455.10|3/11/03|3/18/03 {7 10.72 50.53 | 2,202.90 | cross-
4 5095 | 10.36 |400.00({472.60|3/11/03|3/18/03 7 11.18 51.11 | 2,238.36 | head
5 49.65 | 10.48 |400.00(449.80|3/11/03|3/18/03 7\ 10.97 50.29 | 2,161.12 | speed =
6 52.50 | 9.68 ]400.00|440.40]3/11/03|3/18/03 7 12.11 61.54 | 2,166.47 | 3.00
7 51.64 | 9.64 |400.00/1419.30|3/11/03|3/18/03 7 10.28 53.55 | 2,105.72 | mm per
8 52.56 | 9.77 |400.00|444.30]3/11/03|3/18/03 7 8.94 44.55 | 2,163.05 | minute
9 51.92 | 10.60 |400.00(466.20]|3/11/03|3/18/03 7 11.45 49.07 | 2,117.74
Ave. 50.83
Denote:

LOP : Load at Limit of Proportionality (P,), kef Stress at LOP =P lL/(bdz), kg./cm2

MOR: Modulus of Rupture (Max. Load) (P,), kgf Stress at MOR = PZL/(bdz), kg/cm2

L = The major span, = 250.00 mm.

1= The minor span, = 83.33 mm.

b = The specimen width, mm

d = The specimen thickness, mm Test By : Mr. Methawat Boonpitak

Mr. Pongpat Tongpiam
Ms. Juthamard Subongkot
Note: Approved By :

1) CERTIFICATION APPLIES TO TEST SAMPLES ONLY.
2)NO ERASURE OR ALTERATIONS.

ARTRS

Mr. Laemthong Laokhongthavorn

Date 18-Mar-03
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0 - 2326 - 4216

FLEXURAL STRENGTH TEST FOR FIBRE REINFORCED CEMENT

PROJECT

SAMPLE FROM :

TEST METHOD : BS 6432 :1984.

TEST SPECIMEN: Bonding Polyester Fibre Reinforced Cement Material (3% by fiber weight per cement weight)

v oAy
IUNIVHA

Spec. Code | Width |Thickness|Length| Weight| Date of | Date of | Ages Load Stress ‘Weight per
No. Cast | Test LOP | Max | LOP | MOR | Volume |Remarks
(am) | (mm) | (o) | (@) | ity | ity {(days)] e | e | (ko) | (hse) | kem
1 51.46 | 11.17 |400.00{452.40)3/11/03|3/18/03 7 11.22 43.69 | 1,967.61 | Using
2 51.25| 10.97 |400.00f{460.10{3/11/03)3/18/03 7 15.23 61.74 | 2,045.93 the
3 53.55| 10.87 |400.00{468.90|3/11/03|3/18/03 7 12.86 50.81 | 2,013.87 | cross-
4 52.85| 11.13 |400.00|476.40|3/11/03|3/18/03 % 11.09 4235 | 2,024.75 | head
5 52.17 | 10.13 |400.00{440.10(3/11/03]3/18/03 7 14.88 69.49 | 2,081.91 |speed =
6 52.00 | 11.87 |400.00{488.80f3/11/03|3/18/03 i 14.60 49.82 | 1,979.78 | 3.00
7 51.79 | 11.36 |400.00{493.20]3/11/03|3/18/03 7 12.40 46.38 | 2,095.75 | mm per
8 51.55 1 10.76 |400.00({455.90|3/11/03|3/18/03 4 12.59 52.74 | 2,054.80 | minute
9 52.18 | 11.23 |400.00{478.50|3/11/03|3/18/03 7) 16.51 62.72 | 2,041.45
Ave. 53.30
Denote:

Note:

LOP : Load at Limit of Proportionality (P,), kgf

MOR: Modulus of Rupture (Max. Load) (P,), kgf
L = The major span, = 250.00 mm.

1= The minor span, = 83.33 mm.

b = The specimen width, mm

d = The specimen thickness, mm

1) CERTIFICATION APPLIES TO TEST SAMPLES ONLY.
2)NO ERASURE OR ALTERATIONS.

HU9

Stress at LOP = P,L/(bd ), ke/cm’

Stress at MOR = P,L/(bd "), ke/cm”

Test By :

Approved By :

Mr. Methawat Boonpitak

Mr. Pongpat Tongpiam

Ms. Juthamard Subongkot

Mr. Laemthong Laokhongthavom

Date 18-Mar-03
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PROJECT

SAMPLE FROM :

DEPARTMENT OF CIVIL ENGINEERING

LADKRABANG BANGKOK THAILAND. TEL. 0 -2326 -4216

TEST METHOD : BS 6432 :1984.

TEST SPECIMEN: Bonding Polyester Fibre Reinforced Cement Material (4% by fiber weight per cement weight)

FLEXURAL STRENGTH TEST FOR FIBRE REINFORCED CEMENT

)
IUNIVHA

FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY

Spec. Code ‘Width | Thickness| Length{Weight| Date of | Date of | Ages Load Stress Weight per
No. Cast | Test LOP | Max | LOP | MOR | Volume [Remarks
(mm) | (mm) | (mm)| (g) |(m/d/y)|(m/d/y)|(days)| (kef) | (kgf) | (ksc) | (ksc) kg/m3
1 51.60 | 11.51 |400.00]496.40|3/11/03|3/18/03 7 18.62 68.10 | 2,089.52 | Using
2 51.45 | 10.95 |400.00(475.70|3/11/03|3/18/03 7 11.54 46.77 | 2,110.93 the
3 51.27 | 10.15 |400.00|456.60|3/11/03|3/18/03 1 15.46 73.17 | 2,193.55 | cross-
4 51.56 | 11.39 [400.00|1496.50|3/11/033/18/03 7 14.29 53.41| 2,113.60 | head
5 52.00| 11.46 |400.00(489.30|3/11/03|3/18/03 7 18.24 66.77 | 2,052.71 |speed =
6 52.13 | 11.31 |400.00|491.10|3/11/03|3/18/03 7 14.83 55.60 | 2,082.38 | 3.00
7 52.28 | 10.91 |400.00|478.70|3/11/03 | 3/18/03 7 20.88 83.89 | 2,098.18 | mm per
8 52.18 | 10.61 |[400.00|460.80|3/11/033/18/03 7 11.17 47.54 | 2,080.81 | minute
9 51.44 | 10.37 |400.00|441.60)3/11/03|3/18/03 7 15.61 70.55 | 2,069.61
Ave. 62.87
Denote:

Note:

LOP : Load at Limit of Proportionality (P, ), kgf

MOR: Modulus of Rupture (Max. Load) (P,), kef

L = The major span,

1= The minor span, =

b = The specimen width, mm

250.00
83.33

d = The specimen thickness, mm

mm.

mm.

1) CERTIFICATION APPLIES TO TEST SAMPLES ONLY.
2)NO ERASURE OR ALTERATIONS.

NU10

2 2
Stress at LOP = P;L/(bd ), kg/cm

Stress at MOR = P,L/(bd"), kg/cm’

Test By :

Approved By :

Mr. Methawat Boonpitak

Mr. Pongpat Tongpiam
Ms. Juthamard Subongkot

Mr. Laemthong Laokhongthavorn

Date 18-Mar-03
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0 -2326 - 4216

FLEXURAL STRENGTH TEST FOR FIBRE REINFORCED CEMENT

PROJECT vitirds

SAMPLE FROM : Suihinda

TEST METHOD : BS 6432 :1984. 5'1&"?; Suwa

TEST SPECIMEN: Cement Mortar

Spec. Code Width | Thickness| Length| Weight| Date of | Date of | Ages Load Stress Weight per

No. Cast Test LOP | Max | LOP | MOR | Volume [Remarks|

(mm) [ (mm) | (mm)| (g) |(m/dfy)|(m/d/y)|(days)| (kgf) | (kef) | (ksc) [ (ksc) kg/m’
1 51.35 | 12.32 |400.00({500.90| 2/16/03|3/16/03| 28 18.28 58.63 | 1,979.43 | Using
2 51.39 | 11.23 |400.00|469.30]2/16/03]|3/16/03| 28 16.63 64.15 | 2,032.98 the
3 51.76 | 11.40 |400.00|482.00{2/16/03|3/16/03| 28 16.70 62.07 | 2,042.15 | cross-
4 51.50 | 11.63 }400.00{492.80]|2/16/03|3/16/03| 28 8.36 30.00 | 2,056.95 | head
5 50.95 | 9.95 1400.00{453.00}2/16/03|3/16/03| 28 12.05 59.72 | 2,233.94 |speed =
6 51.59| 10.23 1400.00|456.10| 2/16/03|3/16/03| 28 13.32 61.74 | 2,161.58 | 3.00
7 49.66 | 10.55 1400.00{449.80|2/16/03|3/16/03| 28 12.18 55.09 | 2,146.35 | mm per
8 50.20 | 10.33 |400.00|461.60f 2/16/03|3/16/03| 28 9.45 44.15 | 2,226.45 | minute
9 52.43 | 9.82 ]400.00|446.20(2/16/03|3/16/03| 28 10.65 52.66 | 2,166.60
10 51.45 10.15 |400.00{460.60f2/16/03|3/16/03| 28 15.43 7278 | 2,205.02
11 50.60 9.71 |400.00]|45890(2/16/03|3/16/03| 28 11.24 5896 | 2,336.21
12 50.80 | 11.05 |400.00|442.30|2/16/03|3/16/03| 28 14.65 59.05 | 1,969.84
Ave. 56.58
Denote:

Note:

LOP : Load at Limit of Proportionality (P, ), kef

MOR: Modulus of Rupture (Max. Load) (P,), kgf
250.00 mm.
83.33 mm.

L = The major span, =

1 = The minor span,
b = The specimen width, mm

d = The specimen thickness, mm

1) CERTIFICATION APPLIES TO TEST SAMPLES ONLY.
2)NO ERASURE OR ALTERATIONS.

A2

Stress at LOP = P,L/(bd"), kg/em

Stress at MOR =

Test By :

Approved By :

P,L/(bd"), ke/em’

Mr. Methawat Boonpitak
Mr. Pongpat Tongpiam
Ms. Juthamard Subongkot

Mr. Laemthong Laokhongthavorn

Date 16-Mar-03
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT ' § INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0 - 2326 - 4216

FLEXURAL STRENGTH TEST FOR FIBRE REINFORCED CEMENT

PROJECT

SAMPLE FROM :

TEST METHOD : BS 6432 :1984.

o v

a
R[UYNUITY

v
v A o
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v o
IUNIVHA

TEST SPECIMEN: Polyester Fibre Reinforced Cement Material (1% by fiber weight per cement weight)

Spec. Code Width | Thickness | Length| Weight| Date of | Date of | Ages Load Stress Weight per|Remarks

No. Cast | Test LOP [ Max | LOP | MOR | Volume
(mm) | (mm) | (mm) [ (g) |(m/dly)|(m/d/y)|(days)| (kef) | (kgf) | (ksc) | (kse) [ kg/m
1 51.35] 11.42 |400.00(535.30(2/16/03|3/16/03| 28 1535 5735 | 2,283.08 | Using
2 51.65| 10.80 [400.00|487.80|2/16/03|3/16/03| 28 14.90 61.83 | 2,186.19 the
3 52.19 8.74  1400.00| 421.10{ 2/16/03|3/16/03| 28 9.35 58.63 | 2,307.95 | cross-
4 51.60 | 10.41 |[400.00]451.20|2/16/03|3/16/03| 28 11.02 49.27 | 2,099.95 | head
5 49.90 | 13.47 |400.00522.90|2/16/03|3/16/03| 28 19.56 54,01 | 1,944.87 |speed =
6 51655 8.27 1400.00( 429.00] 2/16/03]3/16/03| 28 727 51.55| 2,515.72 | 3.00
7 5245 | 11.49 |400.00(496.10|2/16/03|3/16/03| 28 8.69 3137 | 2,057.99 | mm per
8 50.57 | 12.00 [400.00|513.10|2/16/03|3/16/03| 28 18.18 62.41 | 2,113.82 | minute
9 51.05 | 10.83 |400.00| 485.30|2/16/03|3/16/03| 28 10.96 4576 | 2,194.45
10 52.28 | 10.62 |[400.00(470.50|2/16/03]3/16/03| 28 13.56 57.49 | 2,118.55
11 51.20 1.19 1400.00(460.90] 2/16/03)3/16/03| 28 10.43 40.67 | 2,011.16
12 51.43 [ 11.39 |400.00(497.80|2/16/03|3/16/03| 28 4.86 18.21 | 2,124.49
13 51.60 10.98 | 400.00(482.80| 2/16/03|3/16/03| 28 13.90 55.86 | 2,130.37
14 51.:53 11.31 | 400.00({486.30| 2/16/03|3/16/03| 28 15.97 60.57 | 2,086.03
Ave. 50.36
Denote:

LOP : Load at Limit of Proportionality (P, ), kef

MOR: Modulus of Rupture (Max. Load) (P,), kef

L = The major span, =
1= The minor span, =

b = The specimen width, mm

250.00
83.33

d = The specimen thickness, mm

Note:

mm.

mm.

1) CERTIFICATION APPLIES TO TEST SAMPLES ONLY.
2) NO ERASURE OR ALTERATIONS.

A3

Stress at LOP = P,L/(bd"), kg/em"

Stress at MOR = P,L/(bd"), kg/em’

Test By :

Approved By :

Mr. Methawat Boonpitak
Mr. Pongpat Tongpiam
Ms. Juthamard Subongkot

Mr. Laemthong Laokhongthavorn
Date 16-Mar-03
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PROJECT

SAMPLE FROM :

TEST METHOD : BS 6432 :1984.

DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2326 - 4216

FLEXURAL STRENGTH TEST FOR FIBRE REINFORCED CEMENT

-1
IUNIVHA

TEST SPECIMEN: Polyester Fibre Reinforced Cement Material (2% by fiber weight per cement weight)

Spec. Code Width | Thickness | Length| Weight| Date of | Date of | Ages Load Stress Weight per|Remarks|
No. Cast Test LOP | Max | LOP | MOR | Volume
(mm) | (mm) | (mm) | (@) |Gu/dsy)|(m/dsy)|(days)| (kef) | (ke | (kse) | (ksc) [ ke/m’
1 52.56 | 11.09 ]400.00|488.40|2/16/03|3/16/03| 28 7.28 28.15 | 2,094.73 | Using
2 51.44 | 12.70 |400.00(548.30]2/16/03|3/16/03| 28 16.86 50.80 | 2,098.23 the
3 51.28 | 12.73 ]400.00|549.80( 2/16/03|3/16/03| 28 20.59 61.94 | 2,105.56 | cross-
4 50.94 | 12.14 ]400.00|520.70| 2/16/03|3/16/03| 28 15.50 51.61 | 2,104.99 | head
5 50.51| 11.82 ]400.00/500.00|2/16/03|3/16/03| 28 15.53 55.02 | 2,093.70 |speed =
6 5030 | 11.88 ]400.00/506.30|2/16/03|3/16/03| 28 12.63 44481 2,118.18 | 3.00
7 52.05| 12.92 ]400.00/502.702/16/03}3/16/03| 28 19.05 54.81 | 1,868.81 | mm per
8 49.61 | 11.41 |400.00|464.80|2/16/03|3/16/03| 28 11.42 44.20 | 2,052.82 | minute
9 50.95| 11.31 |400.00|429.70]|2/16/03]|3/16/03| 28 12.87 4937 | 1,864.23
10 50.50 | 10.72 |400.00(482.40(2/16/03|3/16/03| 28 14.30 61.60 | 2,227.72
11 51.27 | 10.50 ]400.00(478.90|2/16/03|3/16/03| 28 15.67 69.31 | 2,223.99
12 51.94 13.17 | 400.00|554.60) 2/16/03|3/16/03| 28 19.49 54.09 | 2,026.90
13 50.95 12.31 |400.00)522.70| 2/16/03|3/16/03| 28 18.65 60.39 | 2,083.48
14 51.60 12.17 |400.00| 515 |2/16/03{3/16/03| 28 2031 66.44 | 2,050.25
15 51.35 12.90 |400.00/535.90(2/16/03|3/16/03| 28 18.78 5494 | 2,022.52
Ave. 53.81
Denote:
LOP : Load at Limit of Proportionality (P,), kef Stress at LOP = PIL/(bd‘), kg/em”
MOR: Modulus of Rupture (Max. Load) (P,), kef Stress at MOR = P,L/(bd "), kg/cm”
L = The major span, = 250.00 mm.
1= The minor span, = 83.33 mm.
b = The specimen width, mm
d = The specimen thickness, mm Test By : Mr. Methawat Boonpitak
Mr. Pongpat Tongpiam
Ms. Juthamard Subongkot
Note: Approved By :

1) CERTIFICATION APPLIES TO TEST SAMPLES ONLY.
2) NO ERASURE OR ALTERATIONS.

HWA4

Mr. Laemthong Laokhongthavorn
Date 16-Mar-03
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PROJECT

SAMPLE FROM :

DEPARTMENT OF CIVIL ENGINEERING

LADKRABANG BANGKOK THAILAND. TEL. 0- 2326 - 4216

TEST METHOD : BS 6432 :1984.
TEST SPECIMEN: Polyester Fibre Reinforced Cement Material (3% by fiber weight per cement weight)

FLEXURAL STRENGTH TEST FOR FIBRE REINFORCED CEMENT

e v
[GRUNTN[GS]
s v

.
NS

v Ay
IUNIUNEA

FACULTY OF ENGINEERING, KING MONGKUT ' § INSTITUTE OF TECHNOLOGY

Spec. Code Width | Thickness | Length| Weight| Date of | Date of | Ages Load Stress Weight per|Remarks

No. Cast | Test LOP | Max | LOP | MOR | Volume
(mm) | (mm) | (o) | (@) | /sy | (midiy) |(days)| (ked) | (kgD | Ckso) | (kso) | ke/m’
1 52.00 | 11.94 ]400.00|511.40f2/16/03|3/16/03| 28 15.14 51.06 | 2,059.17 | Using
2 49.70 | 9.51 ]400.00|454.90|2/16/03|3/16/03| 28 9.98 55.51 | 2,406.13 the
3 52.90 | 10.00 [400.00{454.60]|2/16/03]3/16/03| 28 15.81 74.72 | 2,148.39 | cross-
4 49.70 | 10.88 |400.00{455.20|2/16/03|3/16/03| 28 6.88 29.24 | 2,104.54 | head
5 49.70 | 8.52 [400.00|375.102/16/03|3/16/03| 28 10.03 69.50 | 2,214.58 | speed =
6 52.20 | 10.50 |400.00(484.60]2/16/03|3/16/03| 28 16.01 69.55 | 2,21036 | 3.00
7 52.05] 11.21 |400.00|495.80|2/16/03|3/16/03| 28 8.92 34.09 | 2,124.32 | mm per
8 50.00 | 10.62 |400.00(463.80]|2/16/03]|3/16/03| 28 10.08 44.69 | 2,183.62 | minute
9 50.45| 10.60 |[400.00{452.30|2/16/03|3/16/03| 28 12.68 5592 | 2,114.46
10 51.75 | 10.87 |400.00|472.50(2/16/03|3/16/03| 28 17.58 71.88 | 2,099.92
11 51.40 | 10.65 |400.00|449.70|2/16/03|3/16/03| 28 13.95 59.82 | 2,053.76
12 51.50 9.24 400.00]445.10] 2/16/03|3/16/03| 28 8.67 4930 | 2,338.40
13 51.49 10.13 | 400.00{450.90{2/16/03|3/16/03| 28 13.70 64.82 | 2,161.16
Ave. 56.16
Denote:

Note:

LOP : Load at Limit of Proportionality (P,), kgf

MOR: Modulus of Rupture (Max. Load) (P,), kgf

L = The major span, =

1 = The minor span, =

b = The specimen width, mm

250.00
83.33

d = The specimen thickness, mm

mm.

mm.

1) CERTIFICATION APPLIES TO TEST SAMPLES ONLY.
2)NO ERASURE OR ALTERATIONS.

WAS

Stress at LOP = P,L/(bd ), ke/em’

Stress at MOR = PZL/(bdz), kg/cm2

Test By :

Approved By :

Mr. Methawat Boonpitak

Mr. Pongpat Tongpiam

Ms. Juthamard Subongkot

Mr. Laemthong Laokhongthavorn

Date 16-Mar-03
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PROJECT

SAMPLE FROM :

TEST METHOD : BS 6432 :1984.

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2326 - 4216

FLEXURAL STRENGTH TEST FOR FIBRE REINFORCED CEMENT

c; ° \
RUYNUIT

v A o

Tudvhaa

v Ay
IUNIVHA

TEST SPECIMEN: Polyester Fibre Reinforced Cement Material (4% by fiber weight per cement weight)

Spec. Code Width | Thickness|Length| Weight| Date of | Date of | Ages Load Stress Weight per| Remarks|
No. Cast Test LOP | Max | LOP | MOR | Volume

(mm) | (mm) | (mm)| (g) |(m/d/y)|(m/dly)|(days)| (kef) | (kef) | (kse) | (ksc) ke/m’
1 49.50 | 13.00 |400.00|505.40|2/16/03|3/16/03| 28 26.92 80.45 | 1,963.48 | Using
2 50.55 | 12.40 |[400.00|494.70|2/16/03|3/16/03| 28 18.17 58.44 | 1,973.05 | the
3 5135| 11.32 [400.00] 49030 2/16/03|3/16/03| 28 14.70 55.85| 2,108.70 | cross-
4 51.65| 10.40 |400.00|474.70|2/16/03|3/16/03| 28 14.27 63.86 | 2,209.30 | head
5 5230 | 12.72 |400.00|493.50(2/16/03|3/16/03| 28 20.23 59.77 | 1,854.55 |speed =
6 52.20 | 12.02 |400.00|492.50] 2/16/03|3/16/03| 28 15.63 51.81| 1,962.33 | 3.00
7 50.60 | 11.45 |400.00|433.002/16/03|3/16/03| 28 15.92 60.00 | 1,868.41 | mm per
8 50.00| 12.28 |400.00|481.30|2/16/03|3/16/03| 28 18.41 61.04 | 1,959.69 | minute
9 51.29 | 12.13 |400.00|481.60(2/16/03|3/16/03| 28 20.87 69.14 | 1,935.23
10 51.78 | 10.25 |400.00|467.20{2/16/03 |3/16/03]| 28 11.78 54.13 | 2,200.68
11 51.44 | 1037 |400.00|455.20{2/16/03|3/16/03| 28 13.44 60.74 | 2,13335
12 51.85| 11.59  |400.00|460.60|2/16/03|3/16/03| 28 1334 47.88 | 1,916.16
13 50.50 | 12.68 |400.00/497-30]2/16/03|3/16/03| 28 2233 68.75 | 1,941.55
14 5133 | 11.66 |400.00|457.30{2/16/03|3/16/03]| 28 17.24 61.76 | 1,910.17
15 5030 | 11.42 |400.00|461.70| 2/16/03|3/16/03| 28 14.87 56.67 | 2,009.40
Ave. 60.69
Denote:

Note:

LOP : Load at Limit of Proportionality (P,), kgf

MOR: Modulus of Rupture (Max. Load) (P,), kef
L = The major span, = 250.00 mm.

1 = The minor span, = 83.33 mm.

b = The specimen width, mm

d = The specimen thickness, mm

1) CERTIFICATION APPLIES TO TEST SAMPLES ONLY.
2) NO ERASURE OR ALTERATIONS.

HWA6

Stress at LOP = P,L/(bd ), kg/em

Stress at MOR = P,L/(bd"), kg/em”

Test By :

Approved By :

Mr. Methawat Boonpitak
Mr. Pongpat Tongpiam
Ms. Juthamard Subongkot

Mr. Laemthong Laokhongthavorn
Date 16-Mar-03
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PROJECT

SAMPLE FROM :

DEPARTMENT OF CIVIL ENGINEERING

LADKRABANG BANGKOK THAILAND. TEL. 0-2326 - 4216

TEST METHOD : BS 6432 :1984.

TEST SPECIMEN: Bonding Polyester Fibre Reinforced Cement Material (1% by fiber weight per cement weight)

FLEXURAL STRENGTH TEST FOR FIBRE REINFORCED CEMENT

FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY

Spec. Code | Width | Thickness|Length| Weight| Date of | Date of | Ages Load Stress Weight per|Remarks|

No. Cast Test LOP | Max | LOP | MOR | Volume
om) | (o) | Gom) | (@ | (i) | (i) |(@ays)| (ke | (ke | (kso) | (kso) | ke/m’
1 50.90 | 11.29 |400.00|472.90]2/16/03|3/16/03| 28 14.51 5591 | 2,057.30 | Using
2 51.15| 13.08 |400.00|543.20{2/16/03|3/16/03| 28 20.79 59.39 | 2,029.77 the
3 50.90 | 11.09 |[400.00{478.60]2/16/03|3/16/03| 28 14.94 59.66 | 2,119.65 | cross-
4 51.19 | 11.22 [400.00{488.30]2/16/03|3/16/03| 28 13.54 52.53 | 2,125.44 | head
5 51.65 9.60  |400.00| 465.30}2/16/03|3/16/03| 28 11.10 5830 | 2,346.02 | speed =
6 51.30 | 10.00 [400.00]445.50]2/16/03|3/16/03| 28 11.02 5370 | 2,171.05| 3.00
7 51.80 | 10.00 [400.00]427.80]2/16/03}3/16/03| 28 4.58 22.10 | 2,064.67 | mm per
8 51.18 § 10.79 [400.00{ 479.60}2/16/03|3/16/03| 28 13.58 56.98 | 2,171.19 | minute
9 57.58 | 10.28 [400.00f462.50{2/16/03|3/16/03| 28 10.32 42.40 | 195338
10 51.89 11.92 [400.00) 528.50] 2/16/03 |3/16/03| 28 15.07 51.10 | 2,136.12
11 51.36 11.86 |[400.00/503.00]2/16/03]13/16/03| 28 18.71 64.75 | 2,064.42
12 51.88 | 10.70 [400.00f494.40]2/16/03|3/16/03| 28 13.24 55.73 | 2,226.56
13 51.80 9.92 |400.00] 486.20] 2/16/03]|3/16/03| 28 10.74 52.67 | 2365.45
Ave. 52.71
Denote:

Note:

LOP : Load at Limit of Proportionality (P,), kgf

MOR: Modulus of Rupture (Max. Load) (P,), kgf

L = The major span, =

1 = The minor span,

b = The specimen width, mm

250.00
83.33

d = The specimen thickness, mm

mm.

mm.

1) CERTIFICATION APPLIES TO TEST SAMPLES ONLY.
2) NO ERASURE OR ALTERATIONS.

WR7

Stress at LOP = P,L/(bd ), ke/cm"
1

Stress at MOR = P,L/(bd"), ke/em”

Test By :

Approved By :

Mr. Methawat Boonpitak

Mr. Pongpat Tongpiam

Ms. Juthamard Subongkot

Mr. Laemthong Laokhongthavorn

Date

16-Mar-03
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0 -2326 - 4216

FLEXURAL STRENGTH TEST FOR FIBRE REINFORCED CEMENT

-

PROJECT : e
SAMPLE FROM : Jufen
TEST METHOD : BS 6432 :1984. Fuisuma

TEST SPECIMEN: Bonding Polyester Fibre Reinforced Cement Material (2% by fiber weight per cement weight)

Spec. Code Width | Thickness| Length|Weight| Date of | Date of | Ages Load Stress Weight per|Remarks|
No. Cast Test LOP | Max | LOP | MOR Volun}e
(mm) | (mm) | (mm) [ (g) |(m/d/y)|(m/d/y)|(days)| (kef) | (kgf) | (ksc) | (ksc) | keg/m
1 52.23 | 10.73 |400.00(491.40| 2/16/03]|3/16/03| 28 14.12 58.70 | 2,192.08 | Using
2 51.40 | 10.35 ]400.001456.50| 2/16/03|3/16/03] 28 . 13.12 59.57 | 2,145.25 the
3 51.95| 10.97 [400.00{456.50|2/16/03|3/16/03| 28 14.55 58.18 | 2,002.57 | cross-
4 49.95 | 11.99 |400.00{460.50{2/16/03|3/16/03| 28 12.50 43.52 | 1,922.27 | head
5 51.63 | 13.47 |400.00|492.50{2/16/03|3/16/03] 28 16.66 44.46 | 1,770.42 | speed =
6 51.53 | 10.57 [400.00{470.40| 2/16/03|3/16/03| 28 12.66 54.97 | 2,159.10 | 3.00
7 51.40 9.95 }400.00{431.80] 2/16/03|3/16/03| 28 11.53 56.64 | 2,110.75 | mm per
8 51.55] 11.25 |400.00{481.80f2/16/03|3/16/03| 28 13.27 50.85 | 2,076.95 | minute
9 51.24 | 1038 |[400.00{454.70] 2/16/03|3/16/03| 28 11.89 53.84 | 2,137.27
10 51.65 11.15 |400.00|465.80| 2/16/03|3/16/03| 28 14.46 56.30 | 2,022.06
11 50.85 10.33 |400.00|436.80] 2/16/03|3/16/03| 28 12.48 57.50 | 2,078.89
12 50.80 11.07 1400.00|477.70{ 2/16/03|3/16/03| 28 11.22 45.06 | 2,123.65
13 52.60 11.89 ]400.00{504.20f 2/16/03]|3/16/03| 28 16.59 55.77 | 2,015.46
14 51.90 10.20 |400.00|445.30(2/16/03|3/16/03] 28 13.%6 61.81 ] 2,102.93
Ave. 54.08
Denote:
LOP : Load at Limit of Proportionality (P,), kgf Stress at LOP = PIL/(bd‘), kg/cm‘
MOR: Modulus of Rupture (Max. Load) (P,), kgf Stress at MOR = PZL/(de), kg/em”
L = The major span, = 250.00 mm.
1 = The minor span, = 8333 mm.

b = The specimen width, mm
d = The specimen thickness, mm Test By : Mr. Methawat Boonpitak
Mr. Pongpat Tongpiam
Ms. Juthamard Subongkot
Note: Approved By :
1) CERTIFICATION APPLIES TO TEST SAMPLES ONLY. Mr. Laemthong Laokhongthavorn
2)NO ERASURE OR ALTERATIONS. Date 16-Mar-03
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0 -2326 - 4216

FLEXURAL STRENGTH TEST FOR FIBRE REINFORCED CEMENT

PROJECT : rvfithes
SAMPLE FROM : Tuiihea
TEST METHOD : BS 6432 :1984. Junsuwa

TEST SPECIMEN: Bonding Polyester Fibre Reinforced Cement Material (3% by fiber weight per cement weight)

Spec. Code Width | Thickness|Length|Weight| Date of | Date of | Ages Load Stress Weight per|Remarks
No. Cast | Test LOP | Max | LOP | MOR Volumje
(mm) [ (mm) | (mm) | (g) |(m/dy)|(m/dly)|(days)| (kef) | (kef) | (ksc) | (ks¢) | ke/m
1 51.00 10.62 [400.00|462.90| 2/16/03|3/16/03| 28 12.39 53.85 | 2,136.65 | Using
2 51.40 13.75 |400.00|561.20] 2/16/03 | 3/16/03| 28 . [B25:92 66.68 | 1,985.14 the
3 51.45 9.62 400.00{448.20] 2/16/03|3/16/03| 28 10.39 54.55| 2,263.87 | cross-
4 52.00 9.00 |400.001423.80]|2/16/03|3/16/03| 28 10.24 60.78 | 2,263.89 | head
5 51.80 7.57 1400.00{417.20| 2/16/03|3/16/03| 28 8.05 67.80 | 2,659.86 |speed =
6 51.20 11.84 [400.00{515.60]2/16/03|3/16/03| 28 17.56 61.16 | 2,126.33 3.00
7 52.00 12.07 |[400.00|502.70] 2/16/03|3/16/03| 28 20.46 67.52 | 2,002.34 | mm per
8 51.38 10.52 [ 400.00{478.2012/16/03]3/16/03] 28 12.92 56.80 | 2,211.77 | minute
9 52.24 11.32 |400.00{523.50]2/16/03|3/16/03] 28 20.42 1626 J 2,213.13
10 52.20 11.25  |400.00|483.00]2/16/03|3/16/03| 28 14.62 55321 2,056.19
11 52.10 11.53 [400.00{481.90] 2/16/03|3/16/03| 28 18.67 67.39 | 2,005.53
12 51.78 12.27 |400.00|520.20] 2/16/03|3/16/03| 28 12.63 40.50 | 2,046.93
13 51.54 11.32  |1400.00|479.80( 2/16/03|3/16/03| 28 17.00 64.35 | 2,055.94
14 51.23 9.87 400.00|473.80| 2/16/03|3/16/03| 28 6.90 34.56 | 2,342.58
15 51.45 11.80 |400.00|482.50|2/16/03|3/16/03| 28 14.75 51.47 | 1,986.87
Ave. 58.60
Denote:
LOP : Load at Limit of Proportionality (P,), kef Stress at LOP = PlL/(bdA), kg/cm‘
MOR: Modulus of Rupture (Max. Load) (P,), kgf Stress at MOR = PZL/(bdh), kg/em”
L = The major span, = 250.00 mm.
1 = The minor span, = 83.33 mm.

b = The specimen width, mm
d = The specimen thickness, mm Test By : Mr. Methawat Boonpitak
Mr. Pongpat Tongpiam
Ms. Juthamard Subongkot
Note: Approved By :
1) CERTIFICATION APPLIES TO TEST SAMPLES ONLY. Mr. Laemthong Laokhongthavorn
2)NO ERASURE OR ALTERATIONS. Date 16-Mar-03
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PROJECT

SAMPLE FROM :

TEST METHOD : BS 6432 :1984.

DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0 -2326 - 4216

FLEXURAL STRENGTH TEST FOR FIBRE REINFORCED CEMENT

V-1
IUNIVUHA

TEST SPECIMEN: Bonding Polyester Fibre Reinforced Cement Material (4% by fiber weight per cement weight)

Spec. Code ‘Width | Thickness | Length| Weight| Date of | Date of | Ages Load Stress Weight per|Remarks
No. Cast | Test LOP | Max | LOP | MOR Volun}e
(mm) | (mm) | (mm)| (g) |(m/dfy)|(m/dly)|(days)| (kef) | (kef) | (ksc) | (ksc) | ke/m
1 50.60 | 11.57 |400.00|460.70|2/16/03|3/16/03| 28 15.58 5750 | 1,967.32 | Using
2 51.15| 11.00 |400.00]440.70|2/16/03|3/16/03| 28 9.61 38.82 | 1,958.14 the
3 50.60 | 11.60 |400.00|442.10]2/16/03|3/16/03| 28 15.31 56.21 | 1,883.01 | cross-
4 50.85| 12.19 [400.00{468.80{2/16/03|3/16/03| 28 19.25 63.69 | 1,890.74 | head
5 51.90 | 11.57 |400.00{530.80|2/16/03}3/16/03| 28 20.29 73.01 | 2,209.89 |speed =
6 52.00 | 11.80 ]400.00|518.20]2/16/03|3/16/03| 28 19.70 68.02 | 2,111.31 | 3.00
7 51.00 | 12.50 |400.00(512.00)2/16/03|3/16/03| 28 19.26 60.42 | 2,007.84 | mm per
8 51.50| 13.05 |400.00(532.90f2/16/03|3/16/03| 28 2554 72.71 | 1,982.29 | minute
9 51.04 | 10.03 |400.00({435.10f2/16/03|3/16/03| 28 10.77 52.44| 2,124.80
10 50.90 | 11.13 |400.00|460.90]2/16/03|3/16/03| 28 16.31 64.67 | 2,033.92
11 51.68 | 11.14 |400.00|472.60|2/16/03|3/16/03| 28 17.86 69.62 | 2,052.23
12 50.80 9.82 400.00{421.10/2/16/03|3/16/03| 28 11.42 58.28 | 2,110.33
13 51.58 11.43 |400.00(534.6012/16/03|3/16/03| 28 21.97 81.51 | 2,266.95
14 52.23 10.98 ]400.00(504.00] 2/16/03{3/16/03| 28 16.08 63.84 | 2,184.54
Ave. 6291
Denote:
LOP : Load at Limit of Proportionality (P,), kef Stress at LOP = P,L/(bd "), ke/em”
MOR: Modulus of Rupture (Max. Load) (P,), kgf Stress at MOR = PZL/(bdh), kg/cm”
L = The major span, = 250.00 mm.
1= The minor span, = 83.33 mm.
b = The specimen width, mm
d = The specimen thickness, mm Test By : Mr. Methawat Boonpitak
Mr. Pongpat Tongpiam
Ms. Juthamard Subongkot
Note: Approved By :

1) CERTIFICATION APPLIES TO TEST SAMPLES ONLY.
2)NO ERASURE OR ALTERATIONS.

WA10

Mr. Laemthong Laokhongthavorn
Date 16-Mar-03
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 326 - 9974

BONDING TEST FOR FIBER REINFORCED CEMENT

PROJECT

SAMPLE FROM :

TEST METHOD : ASTM C109-92 Test Date : 11-Apr-03
TEST SPECIMEN: Cement Mortar

Speciment Weight Max. Load Stress Remarks
No. (@ (kef) (ksc.)
1 261.80 14150.00 565.90 Using
2 259.30 13420.00 536.70 the
3 257.40 13670.00 546.80 Ccross
4 262.50 13740.00 549.60 nead
5 268.50 14690.00 587.70 speed =
6 256.40 14220.00 568.70 10.00
7 258.50 13440.00 537.70 mm per
8 256.30 14290.00 571.60 minute
9 263.20 13690.00 547.70
10 261.10 14170.00 566.80
11 262.20 14640.00 585.50
12 266.10 13720.00 548.60
Ave. 559.44
Denote:
Test By : Mr.Methawat Boonpitak
Mr. Pongpat Tongpiam
Ms. Juthamard Subon.gkot
Note: Approved By :
1) CERTIFICATION APPLIES TO TEST SAMPLES ONLY. Mr. Laemthong Laokhongthavorn
2) NO ERASURE OR ALTERATIONS. Date 11-Apr-03
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0 -2326 - 4216
FLEXURAL STRENGTH TEST FOR FIBRE REINFORCED CEMENT
PROJECT i
SAMPLE FROM : Fuiida
TEST METHOD : BS 6432 :1984. i’ui’i”vm
TEST SPECIMEN: Cement Mortar Material
Spec. Code Width | Thickness|Length| Weight | Date of | Date of | Ages Load Stress Weight per| Remarks
No. Cast Test LOP | Max | LOP | MOR | Volume
(mm) | (mm) | (mm)[ () |(m/dly)|(m/d/y)|(days)| (kgf) | (kgf) | (ksc) | (ksc) kg/m3
Using
1 52.00 | 107.00 }400.00|4,677.80]3/26/03| 4/2/03 Z 973.80 46.82 | 2,101.82
the
cross-
2 53.20 | 106.90 ]400.00|4,754.80]3/26/03| 4/2/03 H 963.70 45.29 1 2,090.18
head
speed =
3 47.60 | 105.90 [400.0014,329.70]3/26/03| 4/2/03 7 914.50 48.03 | 2,147.31
10.00
mm per
4 51.00 | 106.00 [400.00]4,532.80]3/26/03| 4/2/03 7 832.70 40.82 | 2,096.19 :
minute
Ave. 45.24
Denote:
LOP : Load at Limit of Proportionality (B,), kef Stress at LOP = P,L/(bd ), kg/em”
MOR: Modulus of Rupture (Max. Load) (P,), kef Stress at MOR = P,L/(bd "), kg/cm”
L = The major span, = 250.00  mm.
1= The minor span, = 83.33  mm.
b = The specimen width, mm
d = The specimen thickness, = 100.00 mm. Test By : Mr. Methawat Boonpitak
Mr. Pongpat Tongpiam
Ms. Juthamard Subongkot
Note: Approved By :

1) CERTIFICATION APPLIES TO TEST SAMPLES ONLY.

2)NO ERASURE OR ALTERATIONS.

W2

Mr. Laemthong Laokhongthavorn

Date

02-Apr-03
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' SINSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0 - 2326 - 4216

FLEXURAL STRENGTH TEST FOR FIBRE REINFORCED CEMENT

PROJECT : Ry
SAMPLE FROM : Fuihirda
TESTMETHOD : BS 6432:1984. YuiSuwa

TEST SPECIMEN: Polyester Fibre Reinforced Cement Material

Spec. Code ‘Width | Thickness | Length| Weight | Date of | Date of | Ages Load Stress Weight per| Remarks
No. Cast Test LOP | Max | LOP | MOR | Volume
(mm) | (mm) |(um)| (9) |(w/dly)]|(m/d/y)|(days)| (kef) | (kgD | (ksc) | (ksc) | ke/ m’
1 54.10 | 105.10 ]400.00| 4,657.10 | 3/26/03 | 4/2/03 7 743.10 3434 | 2,047.65 | Using the
2 50.00 | 108.70 |400.00| 4,653.60 | 3/26/03 | 4/2/03 7 738.70 36.94 | 2,140.57 | crosshead
3 4820 | 111.30 }400.00{ 4,390.00 | 3/26/03 | 4/2/03 Y, 1161.00 60.22 | 2,045.80 | speed =
4 48.60 | 110.00 |400.00| 4,476.20 | 3/26/03 | 4/2/03 7 1323.00 68.06 | 2,093.25 | 10.00
5 50.50 | 105.60 |400.00| 4,378.70 | 3/26/03 | 4/2/03 7 1095.00 54.21 | 2,052.72 | mm per
6 49.50 | 108.50 |400.00| 4,409.60 | 3/26/03 | 4/2/03 Z 74430 37.59 | 2,052.60 | minute
Ave. 48.56
Denote:
LOP : Load at Limit of Proportionality (P,), kef Stress at LOP = PlL/(bdz), kg/cm2
MOR: Modulus of Rupture (Max. Load) (P.,), kgf Stress at MOR = PZL/(bdz), kg/cm2
L = The major span, = 250.00  mm.
1= The minor span, = 83.33 mm.

b = The specimen width, mm
d = The specimen thickness,= 100.00  mm. Test By : Mr. Methawat Boonpitak
Mr. Pongpat Tongpiam
Ms. Juthamard Subongkot
Note: Approved By :
1) CERTIFICATION APPLIES TO TEST SAMPLES ONLY. Mr. Laemthong Laokhongthavorn
2)NO ERASURE OR ALTERATIONS. Date 02-Apr-03

AREK]



= o v w [ s o 4 a a
AT N3, LUAANNINTITNATDUNTIANNTULLITIAR 3 9 summummumuﬂsﬁ'ﬁgﬁsmﬁ'u‘lﬂwmamn

J @ A o { ' @
Indeamosnihdanauuuuiiwuse Hengmsuu 73

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' SINSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0 -2326 - 4216

FLEXURAL STRENGTH TEST FOR FIBRE REINFORCED CEMENT

PROJECT : UM
SAMPLE FROM : Tuihirda
TEST METHOD : BS 6432 :1984. JuilSuwa

TEST SPECIMEN: Bonding Polyester Fibre Reinforced Cement Material

Spec. Code Width | Thickness | Length| Weight | Date of | Date of | Ages Load Stress Weight per| Remarks
No. Cast Test LOP | Max | LOP | MOR | Volume
m) [ (mm) | m| @ ||y |days)] Gen | Ged | (so) | (kso) | ke’
1 50.60 | 106.50 |400.00| 4,368.60 | 3/26/03 | 4/2/03 7 824.90 40.76 | 2,026.67 | Using the
2 50.80 | 107.40 |400.00| 4,560.90 | 3/26/03 | 4/2/03 1 848.40 41.75 | 2,089.89 | crosshead
3 49.20 | 107.90 |400.00| 4,374.60 | 3/26/03 | 4/2/03 7 1016.00 51.63 | 2,060.12 | speed =
4 48.20 | 109.10 |400.00| 4,344.90 | 3/26/03 | 4/2/03 7 805.10 4176 | 2,065.61 | 10.00
5 48.40 | 108.50 |400.00{ 4,255.80 | 3/26/03 | 4/2/03 ) 839.10 43.34| 2,026.03 | mm per
6 49.60 | 105.40 |400.00( 4,349.50 | 3/26/03 | 4/2/03 7 561.80 2832 | 2,079.97 | minute
Ave. 41.26
Denote:
LOP : Load at Limit of Proportionality (P,), kgf Stress at LOP = PIL/(bdz), kg/cmz
MOR: Modulus of Rupture (Max. Load) (P,), kgf Stress at MOR = PZL/(bdz), kycmz
L = The major span, = 250.00  mm.
1 = The minor span, = 83.33  mm.

b = The specimen width, mm
d = The specimen thickness,= 100.00 mm. Test By : Mr. Methawat Boonpitak
Mr. Pongpat Tongpiam
Ms. Juthamard Subongkot
Note: Approved By :
1) CERTIFICATION APPLIES TO TEST SAMPLES ONLY. Mr. Laemthong Laokhongthavorn
2)NO ERASURE OR ALTERATIONS. Date 02-Apr-03
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