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Abstract

This study is performed to evaluate the physical and mechanical properties of pine
needle ash(PNA) concrete. Materials used for this experiment are PNA, normal portland
cement, natural fine and coarse aggregate,

Test results show thal the unit weights of PNA concrete are decreased 1% -~3% and
the highest strength is achieved by 5% PNA filled PNA concrete.

Compressive strength increased by 5%, tensile strength by 20% and bending strenglh
by 15% as compared with those of the normal cement concrete, respectively.

The highest ultrasonic pulse velocity and dynamic modulus of elasticity are achieved by
5% PNA filled PNA concrete, which are similar to those of the normal cement concrete.
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Table 1. Physical properties of normal Portland cement

Specific Sefting time Compressive
surface strength
(h-mun)
e 136 Biaine) (kef/om?)
(cm®/gf) |Inibal | Final | 3days | 7days | 28days
Partland
OEN 915 | 3240 | 3-7 | 7-20| 194 | 216 | 323
cement

Table 2. Chemical composition of normal portland
cement
(Unit: %)

Si0; | AlOs| Ca0 | MgQ | SOs | K0 | NayO| Fex0;

21.09| 484 | 6385 332 | 309 | 1.13| 0291 2.39
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Table 3. Physical properties of aggregate

. Specific | Absorption Unit
Size ) ; Fineness
Item (mm) gravity ratio modul welght
mm N odulus
(20C) | (%) (kgf/m")
Fine
T 1015-475 262 | 235 | 235 | 147
aggregate
Coarse 264 | 262 | 728 | 1449
aggregate| 4.76-10 ’ ’ ' '
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Table 4. Chemical composition of pine needle ash

(Unit: %)
S5i0; Ca0 MgO K0 NazO
92.87 437 137 132 0.07
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Table 5. Mix design of pine needle ash concrete

Maximum Unit weight (kgf/m®) Conres _—
Type size of coarse| Slump W/C aggregate agaregate
aggregate {cm) (%) Water Cement Fine (mm) ()
(mm) aggregate

Pl 55 2251 408.0 7414

P2 56 230.1 397.6 7395

P3 59 2389 387.1 735.8

P4 10 81 61 2481 376.7 732.] 476~10 | 0.15~475

P5 62 2513 366.4 730.7

P6 63 256.4 356.1 7296

P7 64 259.6 345.8 7279
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Tahle 6. Test results of pine needle ash concrete

Mix Unit weight Strength(kgf/cmz) Ultrasoni(_: pulse Dynarnic nl‘lodulus of

type (kgt/m?) _ _ ‘ velocity el?stlclty i
Compressive Tensile Bending (m/s) (x10° kgf/cm®)

P1 2,332 352 29 62 4,221 319

P2 2,326 355 31 67 4,230 325

P3 2,310 370 35 71 4,261 327

P4 2,299 336 32 68 4,129 298

P5 2,291 317 31 67 4,066 294

P6 2,230 289 30 63 4,052 288

P7 2,274 275 28 61 3,971 273
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