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Abstract

Masonry structure has many superior characteristics over the other types of structures
including high strength and durability. high fire resistance. low acoustic and heat transfer, aesthetic.
low construction cost. low maintenance cost. and envirenmentally sound. It can be used as load-
bearing structural members In residential and commercial buildings. To engineer this kind of
structure, it is necessary to study the mechanical properties and behavior of the masonry brick,
which is the major part of the masonry structure. In this research work, 150 specimens were
collected from each of 13 brick factories in the area surrounding Nakhonratchasima province. They
were classified according 1o the manufacturing processes into 2 groups: typical masonry bricks and
standard masonry brick. Then. the mechamcal properties and behavior of the masonry bricks and
Prisms, both inspected and uninspected. were tested and studied according to the American Society
for Testing and Materials ASTM C67 and ASTM E447, respectively. The mechanical properties
studied here are the compressive strength test. the modulus of rupture test or flexural test, the initial
rate of absorption test. the measurement of size. and the water absorption test. The test results
indicated that there are two typical masonry bricks and two standard masonry bricks having
appropriate mechanical properties and behavior 10 be used in the masonry structure according to the
ASTM standard. The tvpical masonry bricks are produced in Ayudthya and Khon Kaen. and the
standard masonry bricks are produced in Pathumtani and Angthong. In addition, the mechanical
properties and behavior of the masonry bricks of each brick factory varied significantly. This is
because the manufacturing processes are substandard, depending partially on the weather and labor,
They can be improved by using forming machine, dryer chamber, and tunnel kiln. Finally. by

analyzing the compressive strength of the masonry Prisms £,

"

and the compressive strength of the
masonry bricks f,, , the equations relating the compressive strength of the masonry Prisms and
masonry bricks were obtained. For the typical masonry bricks, f, = 0.196 1, and for the standard

H

masonry bricks, f, = 0.280 f,,. The cocfficients of these two equations indicate the efficiency of

the masonry brick when used as the masonry structures. Thus. the standard masonry bricks provide

a higher efficiency than the rypical masonry bricks for about 40%.
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NI INLEAIRNNFURUTIZYI1 Compressive stress LAY strain Y0
Prism AifBuuudminsaeaousinlsa M 81y 7 u
AITHUARINTINFURUT T2 112 Compressive stress LAY strain Y69
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M319EUINT AL HANINARELNgATL VR eUEIANINININTIIL A

Tagemi submersion test Boiling test
A Wd Ws % ab Wd Ws % ab
/1 277.50 323.00 16.40 323.00 333.00 310
2 298.50 347.00 16.25 347.00 355.50 2.45
3 282.00 328.50 16.49 328.50 338.50 3.04
4 304.50 351.50 15.44 35150 359.00 2.13
5 279.00 32500 16.49 325.00 335.00 3.08

4 s 2 ¥ om e
AT NHUINT A2 H'ﬁﬂ']i'ﬂﬂfT'El‘JJﬂﬁﬂ“ﬂGﬁliu'Hjﬂﬁﬂ@u@iﬂuLN‘I%'IﬂI'iNWU B

Tsaau submersion iesi Boiling test
B Wwd Ws % ab Wd Ws % ab
i1 316.50 365.50 15.48 365.50 369.00 0.96
2 294.50 350.00 1885 350.00 359.00 257
3 32750 383.50 17.10 383.50 392.00 2.22
4 323.00 381.00 17.23 381.00 388.50 1.97
5 317.530 364.50 14.80 364.50 369.00 1.23

o = & ¥ oo
A1TTHHUIND 7.3 Hﬁﬂ'!i“ﬂﬂﬁ@‘uf’ﬂ'ﬁ@ﬁ“]fimWmaiﬂﬂuﬂgﬂumﬁ]'lﬂiﬁﬁﬂu C

T5991u submersion test Boiling test
C Wwd Ws % ab Wd Ws b ab
| 344.50 388.00 12.63 388.00 404.50 425
12 345.00 381.00 10.43 381.00 397.50 433
3 352.80 399.00 13.10 399.00 412.00 3.26
4 331.30 392.00 11.52 392.00 447.50 395
5 329.50 379.00 15.62 379.00 38250 092




A =3 : 5 = = -
ATIWNHUINT A4 HANTTNA ﬁE]UTT]'}'aﬁ“.ﬂiuﬂJE]x}r‘)i"':"rlﬂg'ﬂlélfﬂnﬂ1ﬂ 599D

Tsau submersion test Boiling test
D Wd W %5 ab Wd Ws Yn 2b
g 255.56 336.50 16.64 336.50 344.00 225
2 286.00 33200 16438 332.00 338.30 1.96
3 319.00 366.00 1+.73 36604 371.00 1.37
4 308.00 345.00 12.01 343.00 355.00 290
i3 301.00 336.00 11.63 336.00 347.50 342

AT NHLINT 7.5 KAMISNATDLNTHATITIVEINTLTFAUKIINTTINU E

JEEERIY submersion test Boiling test
E Wwd Ws % ab Wwd W %9 ab
‘1 2928.001 333400 1435} 3334.00| 340730 1.60
2 2803.30)  3237.00 1346) 3237.004  3273.50 1.13
3 2744000 3170.00 1352 3170.000 321600 1.43
4 2560.001  3406.00 1307 3406.000 3436.50 .90
:5 2845.50]  3280.00 V32T 3280.00) 332530 1.39

MITNHEUINT .6 HAMTNATDMSARTLIVEIRaUFTANINININ 1S F

Tsaau submersion test Boiling test
F Wwd Ws %4 ab Wd Ws %% ab
B 2523.00] 2857.50 {326 2857.30) 2875350 0.63
2 2643.30| 2986.30 12,39 3986.50| 3008.00 0.72
3 2628.00} 294450 12,041 294450 2973.00 0.97
4 2727.50] 3033.00 11.20] 3033.00] 3083.30 1.67
‘5 2625001 2967.50 13038 2967301 3000.00 1.10




ATHHLANT 7.7 HaNINAToUMsEaTNhvetoudzA MmN 1989 G

Tsaam submersion tes! Boiling test
G Wd Ws %o ab Wd Ws Yo ab
/1 2347.00] 2964.00 1637 2964001 2988.00 0.81
/2 2509.00| 2897.00 15467 2897.001 2905.50 0.29
3 2497001 2920.00 16941 2920001 2945.00 0.86
4 248500 2884.00 16.06] 2884.001 2915.00 1.07
5 2541.001 2928.50 1525 2928.50| 2944.00 0.53

r Ld
] o 3 s e -
AT HEUINY 7.8 Naﬂ'ﬁ“l'I‘F]ﬁﬁ]ﬂﬂ’!ﬁﬂ”ﬂ“dﬁﬂu‘l‘ljﬁdﬂﬂuﬂiﬁ@um']‘ﬂ']ﬂ 159974 H

Tsaam submersion test Boiling test
H Wd W %o ab Wd Ws % ab
i1 2736.001 3106.00 13.52]  3106.00] 3153.50 1.53
2 262550 2992.50 13.98] 299250 3050.00 1.92
3 272550 3093.00 13.48] 3093.00( 3127.00 1.10
4 2849507 3211.50 270 321150 325250 1.28
3 2733.001 3102.00 13.42( 3102.00[ 3144.00 1.35

o o 3 ¥ e =
A HUINT 7.9 Hamsmﬁaumﬁ@ﬂmwwmﬂauEJgﬂu;mmﬂ'saam |

Ts3e1u subrnersion test Boiling test
I wd Ws %o ab wd Ws % ab
/1 407.00 500.00 2285 500.00 516.50 3.30
2 408.50 502.50 23.01 302,50 518.00 3.08
13 403.00 500.00 24.07 500.00 5315.00 3.00
4 399.50 503.50 26.03 303.50 518.50 298
5 4043.00 501.00 2525 501.00 521.00 3.99




A3 TINLINT 2,10 :'mﬂ'ﬁﬂﬂﬁavﬂ“.‘ivuﬁc?uﬁfwa:ﬁ'au?gfuammﬂ"‘hmu ]
Tiaa7u submersion test Boiling test
J Wy Ws %0 ad Wd Ws % ab
1 2183.50] 2463.00| 1234 2463.00{ 2481.50 0.75
2 2165.50| 248200| 1462 2482.00] 2505.50 0.95
3 22100{ 2647.00] 1918 2647.00] 2696.00 185
4 226000{ 2675.00]  18.36] 2675.00| 2703.00 1.05
5 2166.50] 2353.00 36| 235300 2369.50 0.70

= = : oo
MINHUINT ALLL Naﬂ’]'i‘ﬂﬂﬁaUﬂ‘l‘if}ﬂ%ﬂuT%@iT#E]Uﬂﬁﬂi-!iﬂ'ﬁ]’]ﬂiﬁﬂﬂ‘lu K

JCEERIT submersion test Boiling test
K wd Ws %5 ab wd W3 %0 ab
1 306.30 389.00 16.29 389.00 595.50 110
z 31530 387.50 13.97 387.50 395.00 1.2%
3 304.00 583.50 16.17 385.50 592.00 1.1
4 50450 578.00 1457 378.00 583.00 0.87
5 531.00 605.00 13.94 605.00 611.50 1.07

:; =5 :r Y o
AITHUINN A.12 Haﬂﬁﬂ\ﬂ’d@“I_Iﬂ‘I'jﬂﬂ”ﬁiﬂﬂ‘ﬂE]Jﬁ’ﬂuﬂiﬂumﬁﬂﬂ 1533m L

JERERY submersion test Boiling test
L Wwd Ws %o ab W Ws "o ab
il 398.00 454.00 14.07 434.00 458.30 0.99
i2 408.30 484.00 18,48 484.00 496.00 1.24
3 393.50 448.50 13.98 448.50 453.00 1.00
4 38250 439.00 14.77 439.00 44250 0.30
3 38200 437.50 (433 13730 44250 .14
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Ts987 submersion test Boiling test
M Wwd © W %5 ab Wwd Ws % ab
/1 549.50 623.50 13.47 623.50 637.00 217
12 551.50 623.50 13.06 623.50 634.00 1.68
3 558.50 628.50 12.53 628.50 642.00 215
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