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1.0 CONSTRUCTION NOISE MODELLING 

Construction noise emissions are expected to occur during the following activities: 

 Levelling and grading; 

 Vehicle/heavy equipment traffic; 

 Excavation; 

 Pile driving; 

 Concrete pouring; 

 Steel erection; 

 Mechanical installation; and 

 Commissioning and start-up. 

The internal combustion engines of different power are used to provide propulsion for the wheels 

of trucks and/or operating power for the working mechanisms such as buckets, dozers, etc. 

Exhaust noise is usually the most important component of internal combustion engine noise. 

However, noise associated with the air intake, cooling fans, and the mechanical and hydraulic 

transmission and control systems may also be significant, depending upon the type and size of 

specific pieces of equipment. 

During the construction phase of the proposed project, a large number of machines and trucks 

would work in a small area. Thus, the site may be disturbed for three years of construction activities 

by vibration as well as noise. 

A maximum A-weighted sound level for construction equipment typically found at mine 

construction sites is shown in Table 1 (Holland and Attenborough 1981). The predominant noise 

sources of construction equipment are associated with internal combustion engines and impact 

equipment. 

Table 1: Typical Maximum Construction Equipment A-Weighted Sound Levels at 5 m 
from the Source 

Noise Source 

A-Weighted Sound 

Level (dBA) 

Earth Moving 

Crawler Tractors, Dozers 81-85 

Front End Loaders 81-86 

Graders 79-83 

Earth Haulers 88-90 

Dump Trucks 88 
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Noise Source 

A-Weighted Sound 

Level (dBA) 

Materials Handling 

Mobile Cranes 83 

Concrete Mixers (Truck) 85 

Concrete Pumps 82 

Impact Equipment 

Jackhammers 88 

Pneumatic Tools 86 

Auxiliary Equipment 

Pumps 76 

Generators 78 

Compressors 87 

Paging Systems 80-92 

Warning Horns 98-102 

Other Equipment 

Saws 78 

Vibrators 
 

76 

 

Three typical cases of noise propagation for the construction phase equipment assemblies 

operating simultaneously are shown in Table 2. 

Table 2: Propagation Rate of the Construction Noise 

Case 

Loudest  

Equipment 

Leq @ 15 m 

(dBA) 

Noise Level (dBA) at Distance (m) 

15 100 500 1000 1,500 3,000 

A 

Truck  88 

89 73 59 53 49 43 Grader  83 

Backhoe  80 

B 

Truck 88 

90 74 60 54 50 44 Backhoe  80 

Concrete Mixer  85 

C 

Front-end Loader  85 

89 73 59 54 49 43 Grader  82 

Pneumatic Tools  86 
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Noise levels at different distances from the equipment units are approximated assuming 

hemispherical spreading of sound with the attenuation rate at 6 dBA per doubling of distance from 

the sound source. A daytime permissible sound level of 55 dBA will be met at approximately 1,000 

m from the construction site. 

The noise level L2 (in dBA) at distance d2 can be computed from the noise level L1 (in dBA) 

measured at distance d1 by the equation: 

L2 = L1 - 20 log (d2 / d1) 

 

2.0 OPERATIONS NOISE MODELLING 

2.1 Noise Sources 

Noise sources consist of mine equipment in the quantity based on the annual mine production 

schedule, the mine work schedule, and equipment shift production estimates. The size and type 

of mining equipment is consistent with the size of the project: peak run-of-mine material 

movements of 97 Mt/y. 

There will be sufficient equipment to perform the following duties: 

 Constructing additional roads, after preproduction, as needed to support mining activity, 

including pioneering work necessary for mine and dump expansion; 

 Stripping and dumping of topsoil in advance of mining; 

 Mining and transporting the mill feed to the crusher (or crusher stockpile); 

 Mining and transporting the waste material from the pit areas to the waste storage areas 

and the TSF construction areas; 

 Dozing and compacting with haul trucks the upstream and downstream portion of the 

TSF embankments as waste tonnages are delivered by the mine truck fleet to the TSF; 

 Delivering overburden by the mine fleet to the TSF for construction of the compacted till 

core by a contractor; 

 Maintaining all the mine work areas, in-pit haul roads, waste storage areas, crusher 

stockpiles, and external haul roads; 

 Building and maintaining in-pit and on-dump drainage structures as required; and 
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 The mine work schedule, the scheduled shifts per year, and the expected shifts 

available are summarized below: 

o The mine is scheduled to work two shifts per day, 365 days per year. 

o The mine will operate seven days per week with two 12-hour shifts per day. 

Most of the equipment will operate within the mine pit and the plant area. The equipment type and 

location is shown in Table 3. For clarity and modelling efficiency, the arbitrary coordinates were 

established with the central point at the primary crusher having UTM location 375533 mE, 5894467 

mN. The noise impact assessment considers only equipment which is the noise source of known 

acoustical properties. 

Table 3: Inventory and Location of Equipment Considered as Noise Source  

Item Symbol UTM, mE X Model UTM, mN Y Model 

930E 4SE Komatsu Truck Tr1 374950 -583 5892688 -1779 

930E 4SE Komatsu Truck Tr2 375874 341 5892842 -1625 

930E 4SE Komatsu Truck Tr3 375073 -460 5892996 -1471 

930E 4SE Komatsu Truck Tr4 374827 -706 5893273 -1194 

930E 4SE Komatsu Truck Tr5 375874 341 5893489 -978 

930E 4SE Komatsu Truck Tr6 375320 -213 5893550 -917 

930E 4SE Komatsu Truck Tr7 376120 587 5893704 -763 

930E 4SE Komatsu Truck Tr8 375782 249 5893766 -701 

930E 4SE Komatsu Truck Tr9 374919 -614 5893920 -547 

930E 4SE Komatsu Truck Tr10 373564 -1969 5893951 -516 

930E 4SE Komatsu Truck Tr11 375166 -367 5894135 -332 

930E 4SE Komatsu Truck Tr12 375474 -59 5894289 -178 

930E 4SE Komatsu Truck Tr13 374888 -645 5894505 38 

930E 4SE Komatsu Truck Tr14 374950 -583 5894936 469 

930E 4SE Komatsu Truck Tr15 375227 -306 5895275 808 

930E 4SE Komatsu Truck Tr16 375320 -213 5895583 1116 

930E 4SE Komatsu Truck Tr17 375104 -429 5896014 1547 

930E 4SE Komatsu Truck Tr18 375320 -213 5896322 1855 

930E 4SE Komatsu Truck Tr19 375504 -29 5896723 2256 

930E 4SE Komatsu Truck Tr20 373964 -1569 5896846 2379 

930E 4SE Komatsu Truck Tr21 376860 1327 5897246 2779 

930E 4SE Komatsu Truck Tr22 374981 -552 5899310 4843 

Blasting Loader L1 375628 95 5893519 -948 

Cat 14M Grader Gr1 377014 1481 5898848 4381 

Cat 735 Dump Truck DT1 376398 865 5898694 4227 

Cat 735 Dump Truck DT2 377599 2066 5898940 4473 
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Item Symbol UTM, mE X Model UTM, mN Y Model 

Cat 735 Dump Truck DT3 374888 -645 5899341 4874 

Cat 735 Dump Truck DT4 378184 2651 5899833 5366 

Cat 825 Compactor C1 374704 -829 5899895 5428 

Cat 988 Wheel Loader L2 378246 2713 5899895 5428 

Cat D8 Bulldozer Dz1 374488 -1045 5899248 4781 

Cat CS76 Compactor C2 374858 -675 5899248 4781 

Dozer 370 kW Wheeler Dz2 375166 -367 5893704 -763 

Dozer 450 kW Dz3 375196 -337 5892996 -1471 

Dozer 450 kW Dz4 375905 372 5893088 -1379 

Dozer 450 kW Dz5 375289 -244 5893981 -486 

Dozer 450 kW Dz6 374211 -1322 5894536 69 

Dozer 450 kW Dz7 374334 -1199 5899371 4904 

Dozer 650 kW Dz8 373348 -2185 5893889 -578 

Dozer 650 kW Dz9 373934 -1599 5897123 2656 

Excavator 150 kW Ex1 373256 -2277 5894135 -332 

Excavator 300 kW Ex2 374888 -645 5899217 4750 

Grader 200 kW Gr2 374303 -1230 5894813 346 

Grader 397 kW Gr3 374950 -583 5893612 -855 

Grader 397 kW Gr4 376890 1357 5896723 2256 

P&H 4100XPC Shovel Sh1 375289 -244 5893766 -701 

PC8000 Komatsu Shovel Sh2 375874 341 5892996 -1471 

PC8000 Komatsu Shovel Sh3 375104 -429 5893057 -1410 

PV271 Diesel Drill Dr1 375812 279 5892780 -1687 

PV271 Diesel Drill Dr2 375104 -429 5892965 -1502 

PV271 Diesel Drill Dr3 376151 618 5893088 -1379 

ROC F9 Diesel Drill Dr4 375658 125 5893273 -1194 

Primary Crusher PC 375562 29 5894271 -196 

Pebble Mill PM 375604 71 5894792 325 

Plant Building 
 

MB 375570 37 5894812 345 

 

Graphical representation of equipment location is shown in Figure 1 which presents the general 

arrangement of the mine site at end of year 8. 
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2.2 Noise Modelling 

The computer based model SPM9613 developed by Power Acoustics, Inc. was used to predict 

the noise levels for the worst case scenario of the operations phase of the project. 

The SPM9613 model requires definition of the following input data: 

 Source identification; 

 Source size and location; 

 Source elevation above or below the reference level; 

 Choice of 6 points or 54 points per source; 

 Sound power level (PWL) spectrum data; 

 Source directivity; and 

 Terrain elevation. 

An octave frequency spectrum (Hz) sound power level (PWL) for the anticipated noise sources 

are presented in Table 4. 

Table 4: Noise Sources Sound Power Levels at Octave Frequencies 

Major Noise Source 

No. of 

Units 

Sound Power Level (dB) 

32 63 125 250 500 1k 2k 4k 8k 

930E 4SE Komatsu Truck 25  90 96 104 115 113 112 108 99 

Blasting Loader 1  104 108 98 99 97 92 86 80 

Cat 14M Grader 1  103 115 106 107 103 101 97 87 

Cat 735 Dump Truck 4  80 94 93 99 99 96 100 81 

Cat 825 Compactor 1 70 87 99 106 111 113 108 101 93 

Cat 988 Wheel Loader 1  102 110 101 102 99 93 89 82 

Cat D8 Bulldozer 1  103 115 106 107 103 101 97 87 

Cat CS76 Compactor 1 70 87 99 106 111 113 108 101 93 

Dozer 370 kW Wheeler 1  81 100 103 107 108 103 100 90 

Dozer 450 kW 5  90 107 104 107 105 102 98 87 

Dozer 650 kW 2  103 115 106 107 103 101 97 87 

Excavator 150 kW 1  100 105 108 104 101 97 84 80 

Excavator 300 kW 1  104 109 112 107 105 102 86 80 

Grader 200 kW 1  103 115 106 107 103 101 97 87 

Grader 397 kW 2  103 115 106 107 103 101 97 87 

P&H 4100XPC Shovel 1  104 108 98 99 97 92 86 80 

PC8000 Komatsu Shovel 2  104 108 98 99 97 92 86 80 
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Major Noise Source 

No. of 

Units 

Sound Power Level (dB) 

32 63 125 250 500 1k 2k 4k 8k 

PV271 Diesel Drill 3 98 107 114 114 114 119 119 121 118 

ROC F9 Diesel Drill 1  109 118 113 113 113 112 110 104 

Primary Crusher 1 111 120 121 121 120 117 115 111 105 

Pebble Crusher 1 84 96 101 106 110 111 109 104 91 

Mill Bldg 1 72 100 94 90 88 79 74 70 57 

SAG Mill 2  118 117 118 114 111 108 110 95 

SAG Mill   118 117 118 114 111 108 110 95 

Ball Mill 2  113 113 115 119 111 106 98 93 

Ball Mill   113 113 115 119 111 106 98 93 

Leach Feed Screen 2 84 96 101 106 110 111 109 104 91 

Leach Feed Screen  84 96 101 106 110 111 109 104 91 

Cumulative Inside Bldg  87 122 122 123 124 119 116 114 101 

Bldg Wall TL  15 22 28 33 36 40 42 44 44 

Cumulative Outside Bldg 
 

 72 100 94 90 88 79 74 70 57 

 

The noise model output includes: 

 Noise contours within defined modelled rectangular area; 

 Table of noise levels (in dBA and dBC) and frequency spectra at point receptor; 

 3-D graph of frequency spectrum from 16 Hz to 8 kHz for defined receptor; 

 Contour points, sources, barriers/reflectors, foliage and industrial sides; and 

 Possibility of model field calibration when practical. 

Project effects were assessed by using the same background conditions as the baseline to 

determine actual incremental noise attributable to project activities. Using alternative 

conditions/modelling scenarios (e.g., higher wind speeds or stormier weather) would not result in 

a more conservative prediction as the highest potential number of equipment units was used and 

background noise would not affect project related noise. 

Details of noise modelling with the SPM9613 model are available in professional literature 

(Parzych 2001, Palczynski 2005) and on the Internet at http://poweracoustics.com/Software.html. 

2.3 Results 

The sound level modelling results as generated by SPM9613 model are shown as noise level 

contour plots for three representative domains. The colour scale corresponds to sound levels in 5 

dBA intervals. Location of the 0-0 coordinates is at the primary crusher. 

http://poweracoustics.com/Software.html
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The modelling results show that the major noise sources at the proposed operation will be the pit 

area where equipment extracting the ore (e.g., shovels, loaders, trucks, drills, etc.) would operate. 

Due to the close proximity of the major items of equipment, the combined noise levels will be 

higher than the individual equipment noise levels detailed in Table 4. Figure 2 shows noise levels 

in dBA within pit and plant areas with the primary crusher at the centre. 

 

Figure 2: Noise Contours at Pit and Plant Areas 

Noise contours in 14 km x 10 km modelling domain is shown in Figure 3. In addition to the mining 

and processing facilities, the area encompasses local and regional study areas for noise. 

 

Figure 3: Noise Contours at Pit and Plant Areas 
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The model output confirms elevated sound levels at the pit and plant areas as displayed in the 

above figure. Also, the model shows noise predictions beyond the RSA. The purple coloured 

contours indicate noise levels at the background level of 30 dBA which is attained approximately 

5,600 m in each east and west direction. 

The next modelling run was completed for the extended area of 14 km x 16 km. This was required 

to the distances to the north and south where the project noise would be attenuated to the baseline 

level. The results are shown in Figure 4. 

 

Figure 4: Noise Contours at Pit and Plant Areas 

The baseline noise will equal the baseline noise at 8 km north and 5 km south from the mine 

central point. 

2.4 Blasting Noise and Vibration 

Blast noise contains predominantly low frequency sound with most of the audible sound energy 

below 50 Hz. For this reason (low attenuation in air) it is omni-directional. Although localized 

"shadow zones" will occur behind topographic features such as berms and hills, low frequency 

sound will readily refract/bend around any such obstacles so that noise levels beyond the shadow 

zone will be much the same as they would have been without the localized barrier. 

During the initial development of each pit, blasts will be close to the original elevation of the ground. 

However, the pits will be developed as a series of 15 m wide benches, each at the base of a near-

vertical, 15 m high rock face. These rock faces will act as sound barriers with the result that blast 

noise outside the perimeter of the pit will be attenuated by an amount that will depend upon the 

depth of the pit. According to Griffiths and Oates (1978), the additional attenuation to be expected 

for blast noise originating on the first and second benches below original ground level would be 

about 2 dB and 6 dB, respectively. Although additional shielding can be expected for blasts on 
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lower benches, it is unlikely that the additional attenuation would ever exceed 15 dB even for very 

deep pits because of reflection of sound off the opposing faces of the pit. 

Several empirical formulas have been developed for predicting the unweighted peak noise level from 

a blast. The prediction formula adopted for the project is one derived by Linehan and Wiss (1980) 

for the US Bureau of Mines. The constants derived for the formula vary somewhat between mine 

sites, so to take a conservative approach, those constants that result in the highest predicted noise 

levels have been used for this project. The prediction formula is as follows: 

 P = 6.31 e – B (D/W1/3) – 1.16 

 
where:  
 
 P = peak overpressure, kPa 
 e = base of natural logarithm (e = 2.7183) 
 D = distance from blast to receiver 
 W = maximum charge weight per delay (TNT equivalent), kg 
 B = scaled depth of burial (C/W1/3), m/kg1/3 
 C = depth to center of gravity of charge, m 
 

The peak overpressures predicted by the formula above can be converted to unweighted peak 

sound pressure levels (SPL), in decibels, using the following equation: 

 SPL = 20 log P + 154 

The maximum charge weight per delay represents the equivalent weight of TNT, an explosive. As 

per typical mining practice, the explosives are about 70% ammonium nitrate. Hence, an actual 

charge weight of 1,000 kg will be equivalent to about 411 kg of TNT. The above formula was 

derived from blast noise measurements ranging from 30 to 3,000 m. 

The Linehan and Wiss equation has been used to predict blast noise at distances up to 3 km. The 

primary predictions assume sound propagation over ground. Table 5 shows unweighted peak 

sound pressure levels at different distances caused by the explosion of 1,000 kg of ANFO charge 

at a depth of 15 m. 

Table 5: Predicted Blasting Noise Levels 

Distance (m) 30 100 500 600 1,000 1,500 2,000 3,000 

SPL (dBA) 137 125 109 107 102 98 95 91 

 

All blasting operations will be done in accordance with the project’s Blasting Management Plan. 

Immediately before any blast occurs, the area within 500 m of the blast location will be cleared of 

all personnel and visible wildlife. Hence, the closest distance of concern for blast noise is 500 m. 
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The noise from a blast can be quite loud if the listener is within a few hundred meters of the blast. 

Airborne pressure waves can cause annoyance because of hearing and feeling (particularly the 

low frequency component) the noise at levels above peak linear values of around 115 dBA. 

However, at a distance it is usually heard as a low rumble or “popping” sound that lasts one or two 

seconds. If the wind is blowing away from the listener there may be no audible sound. Some 

atmospheric conditions, such as low cloud cover, cause the sound waves to propagate over a 

greater distance and results in a more noticeable “bang” referred to as an “air blast.” Development 

and implementation of a Blasting Management Plan, in combination with blasting in-pit location 

well below the ground level, will minimize the air blast noise effect. 

Vibration is caused by shock waves emanating from the blast point. The vibrations can be felt 

easily close to the blast but decrease in strength as they radiate outwards. The explosives in a 

blast pattern are never fired simultaneously but are sequenced over a second or two. Therefore, 

limiting the amount of explosives that are fired at any one instance can minimize the vibrations 

caused by blasting. Ground-borne vibration can cause annoyance above levels of about 5 mm/sec 

because of the perception of movement. Structural damage may also occur but at significantly 

higher levels, i.e., about 50 mm/sec. There are no structures that could be subjected to damage 

in the blasting vibration zone. 

Vibration caused by trucks will be negligible. Trucks are supported on flexible suspension systems 

and pneumatic tires, therefore they are not an efficient source of ground vibration. However, when 

a truck travels over potholes or other discontinuities in the road surface it can be the primary source 

of localized, intermittent vibration peaks. These peaks typically last no more than a few seconds 

and often for only a fraction of a second. Because vibration drops off rapidly with distance, there 

is rarely a cumulative increase in ground vibration from the presence of multiple trucks. At the pit 

and plant sites trucks will travel with a low speed which is vibration deterrent (CDT 2004). 

The effect of vibration on fish is analyzed with reference to Fisheries and Oceans Canada’s (DFO 

1998) Guideline for the Use of Explosives In or Near Canadian Fisheries Waters provided under 

the Fisheries Act. The DFO guideline recommends a setback distance from the centre of 

detonation of a confined explosive to spawning habitat to achieve 13 mm/sec guideline criteria to 

be at least 150.9 m for 100 kg explosive charge. The nearest occupied fish habitat to the open pit 

is in the headwaters of Creek 661 directly east of the pit and just outside of the mine site boundary. 

The distance to the upstream extent of fish-bearing habitat in that headwater stream is 3,100 m. 

Therefore, vibration from blasting is unlikely to have an effect on fish, based on the DFO guideline. 

2.5 Tatelkuz Lake Pump Station Noise Modelling 

The pump station will be a permanent two-level concrete structure constructed on the shore line 

of Tatelkuz Lake.  The lower level will be a wet well chamber fed by two pipeline intakes. The 

upper level of the concrete structure will serve as the pump house floor. This above grade concrete 

and steel structure will be 10.7 m wide, 13.5 m long and 7 m high located onshore 15 m from the 

lake. It will accommodate four 525 kW electric motors coupled with vertical turbine pumps 

equipped with variable-speed drives (VSDs). Three motor-pump sets will continuously operate and 

one as stand-by. Power will be supplied by a pad mounted transformer located behind the pump 
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station. The transformer will operate at 25 kV with NEMA (the National Electrical Manufacturers 

Association) rating of 45 dBA (Class 10-50 kV, Standard ST-20).  

Indoor and ambient noise modelling was completed using the SPM9613 computer based model 

described above in Section 2.2. The electric motor sound power level (PWL) in 16 Hz to 8 kHz 

octave band frequency range and the transmission losses (TL) of noise penetrating concrete walls 

of the pump station are shown in Table 6. 

The noise levels inside the structure are predicted with the SPM9613 model and are shown in 

Figure 5. The drawing conforms to the determined building dimensions and refers to three 

operating motors and pumps. The model accounted for most sound reflected by walls so only a 

small portion of the sound is transmitted through the wall. The wall's ability to block transmission 

is indicated by its transmission loss (TL) rating, measured in a decibel and is shown in Table 6. 

 

Figure 5: Noise Contours Inside Pump Station 
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Table 6: Pump Station Sound Data. 

Indoor 
Electric 
Motors 

Frequency (Hz) 31.5 63 125 250 500 1000 2000 4000 8000 
W  
(m) 

D  
(m) 

H  
(m) 

Electric Motor #1 PWL (dB) 91 93 95 95 95 95 95 92 85 

13.5 10.7 7.0 

Electric Motor #2 PWL (dB) 91 93 95 95 95 95 95 92 85 

Electric Motor #3 PWL (dB) 91 93 95 95 95 95 95 92 85 

Cumulative PWL (dB) 96 98 100 100 100 100 100 97 90 

Transmission Loss TL (dB) 26 32 32 31 40 49 58 67 74 

Outside Wall PWL (dB) 70 66 68 69 60 51 42 30 16 

Outdoor 
Transformer 

Frequency (Hz) 31.5 63 125 250 500 1000 2000 4000 8000 
1.7 1.3 1.4 

PWL (dB) 53 59 61 56 56 50 45 40 33 

 

 PWL (dB) – Sound Power Level in decibels 

 W, D, H (m) – Wirth, Depth, Height of pump station and transformer in meters 

 Hz – sound wave frequency in 1/second 
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        FICHA 
TÉCNICA



Es un tablero hecho a partir de fibras de madera y 
resinas adhesivas mediante un proceso de alta presión 
y temperatura.

Por la facilidad que ofrece para moldear, fresar, routear y 
pintar permite crear un sinfín de ambientes y mobiliario 
con terminados originales.

*MDF significa Medium Density Fiberboard (tablero de fibras de 
densidad media)

¿Qué es

Masisa MDF te brinda:

?

Flexibilidad y versatilidad 
de usos

Exactitud en el fresado, routeado y 
trabajos de alta precisión

Mejor aprovechamiento de 
tintas, solventes y selladores 
aplicados sobre el tablero

Menor degaste de tus 
herramientas

Superficies lisas aptas para 
ser recubiertas



Con MASISA MDF puedes hacer:

Revestimiento de interiores con elementos 
decorativos curvos o rectos 

Muebles o ambientes recubiertos con 
melamina, chapa natural, folio o laminados 

de alta presión

Muebles o ambientes con aplicaciones de 
acabados detallados como fresadas 

y pintados

Clasificación según densidad: 

Certificaciones: 

Espesores (mm)

Espesores (mm): 

Propiedades del producto:

3 4.7 5.5 9 12 15 18 25 30 Estándar Liviano Ultraliviano Delgado

Todos nuestros 
tableros se producen 
bajo la Certificación E1

Norma CARB II 
disponible bajo 
pedido

Largo y Ancho 
(mm)

Espesor 
(mm)

Escuadría 
(mm/m)

3

+/-2

+/- 0.2

2

4.7

+/-2

+/- 0.2

2

5.5

+/-2

+/- 0.2

2

9

+/-2

+/- 0.2

2

12

+/-2

+/- 0.2

2

15

+/-2

+/- 0.2

2

18

+/-2

+/- 0.2

2

25

+/-2

+/- 0.2

2

30

+/-2

+/- 0.2

2

REF

EN 
324-1

EN 
24-1

EN 
324-2

Ancho Largo
Metros

Pies

1.22

4

1.52

5

1.83

6

2.15 2.44

87

Formatos: 



Espesores

MASISA MDF ESTÁNDAR

Propiedad

Densidad

Resistencia a 
la Tracción

Resistencia a
la Flexión

Módulo de 
Elasticidad

Hinchamiento 
24 horas

Extracción 
del tornillo - cara

Extracción 
del tornillo - canto

Unidad

Kg/m3

N/mm2

N/mm2

N/mm2

%

N

N

Tolerancia

 ± 20

 ± 0.1

± 5.0

± 500

± 150

± 150

5.5

830

1.00

30

2500

30

N/A

N/A

9

760

0.75

30

2500

14

N/A

N/A

12

750

0.75

30

2500

14

N/A

N/A

15

740

0.75

30

2500

12

1250

1150

18

730

0.75

30

2500

12

1250

1150

25

730

0.75

30

2300

10

1250

1150

N/A: No aplicable      
      

Tolerancias Dimensionales:

Espesor: EN 324-1 ± 0,2 mm
Largo y ancho: EN 324-1 ± 2,0 mm/m
Diferencia entre Diagonales: EN 324-2 ± 2,0 mm/m
Rectitud de los cantos: EN 324-2 ± 2,0 mm/m

• Tableros MDF de uso general en ambiente seco, con propiedades físicas que cumplen o exceden las del Tipo MDF del 
estándar EN 622-5

• Los tableros tienen un contenido de humedad entre 5% y 11% al momento del despacho, medida usando método estándar 
EN 322

• Los tableros cumplen los estándares clase E-1 en emisión de formaldehído según norma europea EN 622-1:2004

• Los tableros cumplen con el Percentil 95 para las propiedades establecidas de cada producto

• Certificación Carb disponible a solicitud

• Certificación FSC de paneles a solicitud

• Otros espesores disponibles a solicitud 
      
Nota: Solo son valores promedios que se usan como referencia Masisa se reserva el derecho a cambiar la especificación del producto sin 
previo aviso

Propiedades Físico-Mecánicas



Espesores

MASISA MDF LIVIANO

Propiedad

Densidad

Resistencia a 
la Tracción

Resistencia a
la Flexión

Módulo de 
Elasticidad

Hinchamiento 
24 horas

Extracción 
del tornillo - cara

Extracción 
del tornillo - canto

Unidad

Kg/m3

N/mm2

N/mm2

N/mm2

%

N

N

Tolerancia

 ± 25

 ± 0.15

 ± 5.0

± 500

± 150

± 150

9

 640

0.80

29

2300

17

N/A

N/A

12

620

0.70

28

2300

15

N/A

N/A

15

620

0.70

28

2300

12

1000

850

18

620

0.70

28

2200

10

1100

850

25

620

0.70

27

1800

10

1100

850

30

620

0.70

23

1700

8

1100

850

N/A: No aplicable      
      

Tolerancias Dimensionales:

Espesor Lijado: EN 324-1 ± 0,2 mm
Espesor Sin Lijado: EN 324-1 ± 0,4 mm
Largo y ancho: EN 324-1 ± 2,0 mm/m
Diferencia entre Diagonales: EN 324-2 ± 2,0 mm/m
Rectitud de los cantos: EN 324-2 ± 2,0 mm/m

• Tableros MDF de uso general en ambiente seco, con propiedades físicas que cumplen o exceden las del Tipo MDF del 
estándar EN 622-5

    
• Los tableros tienen un contenido de humedad entre 5% y 11% al momento del despacho, medida usando método estándar 

EN 322

• Los tableros cumplen los estándares clase E-1 en emisión de formaldehído según norma europea EN 622-1:2004

• Los tableros cumplen con el Percentil 95 para las propiedades establecidas de cada producto

• Certificación Carb disponible a solicitud

• Certificación FSC de paneles a solicitud

• Otros espesores disponibles a solicitud   
      
Nota: Solo son valores promedios que se usan como referencia Masisa se reserva el derecho a cambiar la especificación del producto sin 
previo aviso



Espesores

MASISA MDF ULTRALIVIANO

Propiedad

Densidad

Resistencia a 
la Tracción

Resistencia a
la Flexión

Módulo de 
Elasticidad

Hinchamiento 
24 horas

Extracción 
del tornillo - cara

Extracción 
del tornillo - canto

Unidad

Kg/m3

N/mm2

N/mm2

N/mm2

%

N

N

Tolerancia

  ± 25

± 0.15

± 500

± 150

± 150

12

520

0.60

22 ± 4

2000

15

N/A

N/A

15

520

0.60

22 ± 4

1900

12

850

650

18

520

0.60

20 ± 4

1900

10

850

650

25

520

0.60

19 ± 5

1600

10

850

650

30

520

0.60

18 ± 5

1600

10

850

650

N/A: No aplicable      
      

Tolerancias Dimensionales:

Espesor: EN 324-1 ± 0,2 mm
Largo y ancho: EN 324-1 ± 2,0 mm/m
Diferencia entre Diagonales: EN 324-2 ± 2,0 mm/m
Rectitud de los cantos: EN 324-2 ± 2,0 mm/m

• Tableros MDF de uso general en ambiente seco, con propiedades físicas que cumplen o exceden las del Tipo MDF del 
estándar EN 622-5 

• Los tableros tienen un contenido de humedad entre 5% y 11% al momento del despacho, medida usando método estándar 
EN 322

• Los tableros cumplen los estándares clase E-1 en emisión de formaldehído según norma europea EN 622-1:2004

• Los tableros cumplen con el Percentil 95 para las propiedades establecidas de cada producto

• Certificación Carb disponible a solicitud 
      
Nota: Solo son valores promedios que se usan como referencia Masisa se reserva el derecho a cambiar la especificación del producto sin 
previo aviso



Espesores

MASISA MDF DELGADO

Propiedad

Densidad

Resistencia a la Tracción

Resistencia a la Flexión

Módulo de Elasticidad

Hinchamiento 24 horas

Unidad

Kg/m3

N/mm2

N/mm2

N/mm2

%

Tolerancia

± 0.20
 

± 10

± 500

3

820 ± 50

1.00

45

4000

37

4.7

750 ± 40

1.00

42

4000

30

5.5

730 ± 25

1.00

40

3500

30

N/A: No aplicable      
      

Tolerancias Dimensionales:

Espesor:  EN 324-1 ± 0,2 mm      
Largo y ancho: EN 324-1 ± 2,0 mm/m       
Diferencia entre Diagonales: EN 324-2 ± 2,0 mm/m       
Rectitud de los cantos: EN 324-2 ± 2,0 mm/m      
      
• Los tableros tienen un contenido de humedad entre 5% y 11% al momento del despacho, medida usando método estándar 

EN 322

• Los tableros cumplen los estándares clase E-1 en emisión de formaldehído según norma europea EN 622-1:2004

• Los tableros cumplen con el Percentil 95 para las propiedades establecidas de cada producto    

• Certificación Carb disponible a solicitud      

• Certificación FSC de paneles a solicitud      

• Otros espesores disponibles a solicitud      
      
Nota: Solo son valores promedios que se usan como referencia Masisa se reserva el derecho a cambiar la especificación del producto sin 
previo aviso      
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Acoustical Properties of Wood Fiberboards Prepared 
with Different Densities and Resin Contents 
 

Se-Hwi Park,a Min Lee,a,* Pureun-Narae Seo,a Eun-Chang Kang,a and Chun-Won Kang b 

 
The demand for noise control in residential environments is steadily 
increasing, but the currently available noise-reducing materials used in 
walls and floors are unsustainable and expensive. As an alternative, wood-
fiber could be a good resource to manufacture eco-friendly acoustic 
materials. In this study, fiberboards were prepared by mixing wood-fibers 
(Pinus densiflora) with melamine-urea-formaldehyde resin adhesive, 
obtaining specimens with different final densities and resin contents. The 
acoustic, physical, and morphological properties of the fiberboards were 
investigated. The sound absorption was greatly influenced by the density 
of the fiberboard: lower densities showed higher sound absorption 
performances. Furthermore, the low-frequency absorption coefficient was 
higher for lower resin contents. The materials met all the criteria required 
by the Korean standards for fiberboards. As the density increased, the 
dimensional stability and the bending strength increased; in contrast, the 
physical properties were not affected by the resin content. Microscopy 
observations confirmed that specimens with different densities and resin 
contents had different porosities; the porosity was assumed to be the main 
property that governs the noise-reducing ability. Due to their eco-
friendliness and inexpensiveness, these fiberboards offer themselves as 
efficient and effective alternative sound-absorbing materials. 

 
Keywords: Fiberboard; Density; Resin content; Sound absorption; Transmission loss 

 
Contact information: a: Department of Forest Products, National Institute of Forest Science, Seoul 02455, 

Republic of Korea; b: Department of Housing Environmental Design, Jeonbuk National University, Jeonju 

54896, Republic of Korea; *Corresponding author: mlee81@korea.kr 

 
 
INTRODUCTION 
 

Recently, increasing attention has been devoted to the concept of “quality of life” 

and its improvement. In the context of efforts towards better life conditions, environmental 

noise is an increasing problem, and the demand for noise control in residential areas is on 

the rise. Noise control is a new concept in residential maintenance and is often overlooked 

in many construction projects (Souza 2019). In the last few decades, cities have 

experienced a rapid increase in population density due to urbanization, and the apartment 

has become the residential environment of choice of this modern society. Apartments are 

designed to accommodate a large amount of people in a small surface area and are hence 

densely populated, leaving limited space for each household. Consequently, different 

family units are only separated by a floor/ceiling and walls, which can only minimally 

avoid noise propagation. This problem is getting worse with the rise of individualism and 

the decrease of interpersonal relationships, the diversification of sound sources according 

to the improvement of living standards, and the advancement of the performance of 

residents (Grimwood 1997). As domestic disturbance incidents and quarrels between 

neighbors due to noise problems keep increasing, noise and vibration have been recognized 

mailto:liujb3@ncsu.edu
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as important social problems and various regulations and methods have been developed 

and implemented to control them. The Ministry of Environment and the Ministry of Land, 

Infrastructure and Transport in Korea jointly enacted rules on the scope and standards of 

floor noise in multi-unit housing on June 3, 2014 (Ministry of Environment Act no. 559; 

Ministry of Land, Infrastructure and Transport Act no. 97 2020). 

To reduce noise in apartments and other residential buildings, directly blocking or 

removing outside noise and absorbing the sounds generated inside the housing units would 

be ideal; however, the complete shielding or removal of sound coming from inside and 

outside buildings is obviously a hard task (Godshall and Davis 1969). Usually, noise is 

controlled by installing sound-absorbing panels on the exterior and interior walls of 

apartment complexes and condominiums. Accordingly, research on the development of 

building materials with excellent sound absorption, as well as on how to quantify these 

sound-absorbing properties, is increasing. 

The sound absorptivity of a wall or panel depends on the raw material employed to 

build it and its structural characteristics; this is because frictional resistance (which causes 

sound energy attenuation) depends on the porosity of the raw material (Godshall and Davis 

1969). When sound is first generated, it propagates in space; when it encounters a heavy 

medium, it can be reflected/scattered, or pass through it and is converted into sound energy. 

Sound energy is transmitted in the form of vibrations and produces sound when it contacts 

a fluid. However, sound transmittance can be interrupted or hindered by sound-absorbing 

materials, which effectively reduce sound energy due to frictional resistance (Woodruff 

and Ehrenreich 1961). For instance, in construction sites, the “floating” floor method or 

the floor buffer material insulation method generally reduce the reflection of sound 

(Lesovik et al. 2014).  

In Korea's sound-absorbing panel market, aluminum soundproof walls and 

petrochemical derivatives take up approximately 90% of the market due to their price 

competitiveness, pleasant aesthetics, performance, and durability (Kang et al. 2010). In 

addition, for indoor sound shielding, porous composites made of rock wool and glass wool, 

or polyurethane foamed sponges, are also employed (Wassilieff 1996). Plastic-based 

sound-absorbing materials include polyester and polyurethane, which can be produced in 

various colors, patterns, and shapes, and implemented in various construction methods, in 

addition to having outstanding sound absorption abilities. These properties make them the 

sound-absorbing materials of choice in the field. Depending on the application, and to 

further improve their sound absorption performance, they can be shaped as pyramids, egg 

crates, interlocking blocks, and more. Their main areas of application as sound-absorbing 

materials include interior wall finishes, music rooms, piano rooms, performance rooms, 

studios, offices, factories, special vehicles, containers, machine rooms, and electric rooms. 

However, their use is limited due to some fundamental problems such as safety hazards, 

low durability, flammability, and high cost (Kang et al. 2010). 

In addition, the growing global interest towards the reduction of greenhouse gas 

emissions to mitigate climate change is broadcasting a negative image of petrochemical 

derivatives. Wood is a natural building material and has been used for interior finishes or 

ceilings for centuries. Watanabe et al. (1967) and Zhou et al. (2006) both studied the sound 

absorption properties of wood and wood-based panels, and they found that the sound 

absorption performance is lower compared to that of currently employed sound-absorbing 

materials; thus, it is more suitable to use wood and its derivatives as sound-reflecting 

materials, rather than sound-absorbing materials. The lower sound absorption performance 

of wood and wood-based panels is due to their higher density and the porosity of their 
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surfaces. However, many attempts have been conducted to improve the sound absorptivity 

of these more eco-friendly materials, and perforation has been found to be one of the most 

simple and effective methods (Lee et al. 2005; Hwang et al. 2008; Byeon et al. 2010).  

Wood fiber, the raw material of fiberboards, is a natural resource and can be 

advantageously constructed into panels for sound absorption applications as these 

constructs often present a porous morphology, both open-cell and closed-cell, which is 

desirable in a sound absorbing material. Natural wood fiber- and cotton-based panels have 

demonstrated good absorption performances (Berardi and Iannace 2015); however, their 

properties can be further enhanced by controlling their density. In this paper, fiberboards 

were fabricated with different densities and melamine-formaldehyde-urea (MFU) resin 

contents, and their physical and sound absorption characteristics were investigated. 

Furthermore, the optimal manufacturing conditions were established, and the acoustic and 

physical properties of the fiberboards were assessed. These findings can expand the use of 

low-density fiberboards in the current sound absorbing material market, which is currently 

dominated by petrochemical derivatives. 

 

 

EXPERIMENTAL 
 
Materials 

Wood fibers (Pinus radiata, 5% MC) were provided from Dongwha Enterprise 

(Incheon, Korea). A 37% formaldehyde solution and a 60% wax emulsion were provided 

by Sunchang Corporation (Incheon, Korea). Melamine and urea were purchased from OCI 

N.V. (Amsterdam, Netherlands) and Hu-chems (Seoul, Korea), respectively. The rest of 

the chemical reagents used in this study were American Chemical Society (ACS) reagent 

grade and were purchased from Daejung Chemicals & Metals (Siheung-si, Korea). An 

extruded polystyrene (XPS, #2, 25-mm thickness) was purchased from Byucksan (Seoul, 

Korea) 

 
Methods 
Fiberboard and MFU resin preparation 

According to a procedure reported by Lee et al. (2019), the MFU resin was prepared 

with a 0.80 formaldehyde/melamine-urea (F/MU) molar ratio, and a 30 wt% melamine 

content. The pH was adjusted by adding a 20% NaOH (aq) solution until achieving a pH 

of 8. The end point of MFU resin synthesis was set between reference tubes F and G using 

a bubble viscometer (Gardner-Holdt VG-9100; Gardco, Pompano Beach, FL, USA). The 

viscosity was measured with a viscometer (DV-II+; AMETEK Brookfield, Middleboro, 

MA, USA), with a spindle of 4.7 cm in diameter and a rotation of 60 rpm. The final 

viscosity of the MFU resin was 115 mPa·s, and the gel time at 100 °C was 137 s. 

The fiberboards were prepared by mixing the MFU resin and the wood fiber in 

variable proportions and shaping them into 350 mm (length)  350 mm (width)  20 mm 

(thickness) blocks. The manufacturing conditions were tuned to obtain boards with 

different densities or different resin contents. First, Condition 1 was aimed at obtaining a 

set of different density boards with a fixed MFU resin content (35 wt% with respect to the 

oven-dried wood fibers), and boards were prepared at 150 kg/cm3, 200 kg/cm3, and 250 

kg/cm3. For Condition 2, the density was fixed at 150 kg/cm3 and boards were prepared 

with different resin contents: 20 wt%, 25 wt%, and 35 wt% (Table 2). A 20% NH4Cl (aq) 



 

PEER-REVIEWED ARTICLE  bioresources.com 

 

 

Park et al. (2020). “Acoustics of fiberboards,” BioResources 15(3), 5291-5304.  5294 

solution was added as a curing agent (3 wt%) and the wax emulsion was used at 1% of the 

oven-dried weight of the wood fibers. 

 

Table 1. Resin Properties 

 

The prepared resin adhesive was sprayed on the wood fibers with a drum-type 

applicator (So Jung Measuring Instrument; Anyang-Si, South Korea). After spraying the 

resin adhesive and forming a uniform layer (one side at a time), the fiberboard was hot 

pressed at 150 °C and 5 kgf/cm2 for 7 min (hence pressing at a rate of 21 s/mm). The 

manufactured low-density fiberboard (LDF) is shown in Fig. 1. 

 

Table 2. Information of Samples according to Density and Resin Content  

Experiment Condition 1 Condition 2 

Sample Name D-1 D-2 D-3 R-1 R-2 R-3 

Density (kg/m3) 150 200 250 150 

Resin Content (%) 35 20 25 30 

 
 

 
 

Fig. 1. Photo of the LDF prepared in this study 

 
Acoustical properties 

The sound absorption characteristics of the as-prepared boards were measured 

according to a procedure reported in the standard KS F 2814-1 (2016). The absorption rate 

was measured in the practical frequency range by the transfer matrix method using an 

impedance tube, a pulse analyzer, and a spectrum analyzer (Type 4206-T; Bruel & Kjaer, 

Nærum, Denmark). To measure the sound absorption variation according to the frequency 

change, it was divided into low frequency (100 to 1600 Hz) and high frequency (500 to 

6400 Hz). During the test, the temperature, relative humidity, and air pressure were set to 

23 °C, 56%, and 100.1 kPa, respectively. The diameter of the circular specimens were 99 

mm and 29 mm for low and high frequency tests, respectively; each measurement was 

repeated three times, and the results were reported as the average of three measurements. 

Noise reduction coefficients (NRC) were calculated from the sound absorption rates 

measured at the major frequencies of 250, 500, 1000, and 2000 Hz. Moreover, as porosity 

plays an important role in the acoustic properties of a material, the porosity of the samples 

was estimated according to Eq. 1 (Smardzewski et al. 2015), 

Dw = 1 - (Pw/Ps)                                                               (1) 

Solid Content pH Viscosity Specific Gravity Gel Time at 100 °C 

67.3 % 8.0 115 mPa·s 1.29 mg/mL 137 s 
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where Pw is the density of the oven dried wood (kg/m3), and Ps is the density of a wood 

cell wall (in this case, Ps = 1500 kg/m3).  

Sound insulation refers to the action of preventing or reducing the transition of 

sound via reflection or absorption. For the performance measurements, instead of the 

universal reverberation chamber method, the impedance tube method was used, which 

comparatively requires less space and fewer pieces of equipment (Jung et al. 2008). The 

factor of interest was the acoustic transmission loss (TL), which is proportional to the ratio 

of the intensities of the incident wave before passing through the material and the 

transmitted wave after passing through the material (Eq. 2). The TL can be expressed by 

the impedance ratio and the wave number of the acoustic material and is expressed in Eq. 

2 by the definition of plane wave diffusion (Humphrey et al. 2008), 

TL = 10 log(Ii/Io)                                                          (2) 

where Io is the incident sound intensity (dB) and Ii is the transmitted sound intensity (dB).  

 The TL was measured in the low- and high-frequency ranges at a temperature of 

28 °C and a pressure (in air) of 1017.5 hPa. 

 

Physical properties of fiberboards 

The fiberboards fabricated in this study were evaluated for their basic physical and 

mechanical properties, such as density, moisture content, water absorption, thickness 

swelling, and bending strength, according to the Korean standard KS F 3200 (2016). All 

the test specimens were stored under constant temperature (20 °C) and humidity (65% 

relative humidity) conditions for 2 weeks after production. To investigate the density 

distribution of the fiberboards, the samples were scanned with an X-ray densitometer 

(GreCon DAX 6000; Fagus GreCon, Charlotte, NC, USA). The average density profile 

was calculated, which accurately reflected the density changes throughout the fiberboards’ 

thickness. 

 

Morphological properties 

The fiberboard specimens were observed with a stereo microscope (Axiocam 506 

color; ZEISS, Jena, Germany) to evaluate their morphology and porosity. All the 

fiberboards were sectioned using a sliding microtome. Because the boards had a relatively 

low density, they were brittle and easy to be torn out due to the elasticity of the wood fibers. 

Hence, a layer of polyethylene glycol (PEG 2000) was applied to make it easier to cut thin 

sections: this is known as the PEG embedding technique, which exploits the ability of PEG 

to hold wood in an inflated state (Bleicher 2008). The cubic specimens (5 x 5 x 5 mm3) 

were impregnated with a 1:3 mixture of PEG and distilled water and then stored in an oven 

at 60 °C for 48 h. After coagulation at room temperature (25 °C) in a special mold, a 50-

µm-thick cross-section of fiberboard was cut using a sliding microtome (Lab-Microtome; 

Swiss Federal Research Institute WSL, Birmensdorf, Switzerland). 

 

 

RESULTS AND DISCUSSION 
 
Acoustical Properties 
Sound absorption performance 

The sound absorption coefficients of samples D-1, D-2, and D-3; and R-1, R2, and 

R-3 are shown in Figs. 2 and 3, respectively, while the NRCs and porosities are shown in 
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Table 3. The sound absorption coefficients of all the specimens increased as the frequency 

increased, in line with the results obtained for typical porous sound-absorbing materials 

such as glass wool and rock wool (Or et al. 2017). The sound absorbing ability of a material 

depends on the amount of air trapped in its pores because of the friction that generates 

between the incident sound energy and the air layer inside the material (Nandanwar et al. 

2017). When comparing fiberboards D-1 through D-3, higher sound absorption ability was 

observed for the least dense sample, due to its higher porosity (D-1: 89.7%, D-2: 86.2%, 

D-3: 83.0%). In the linear regression analysis of NRC and porosity, the sound absorption 

coefficient of determination between specific frequencies was R2 = 0.99. Each fiberboard 

specimen showed an NRC value between 0.40 to 0.49, meeting the Korean standard 

requirements (0.3 to 0.5) for sound-absorbing fiberboards (KS F 3503 2012). In contrast, 

the sound absorption coefficients of the fiberboards prepared in this study far exceeded that 

of a commercially available extruded polystyrene (XPS) insulation board (Fig. 2). 

 

  
Fig. 2. Sound absorption coefficients of fiberboards with different densities (A: Low frequency, B: 
High frequency) 

 

Conversely, specimens R-1, R2, and R-3 all displayed similar porosities and NRC 

values. The sound absorption coefficient of R-1 was higher than those of the other 

specimens in the low-frequency range, indicating its higher sound-absorption ability. This 

seems to be related to the characteristics of the wood fibers that make up the fiberboard: at 

lower resin contents, the individual wood fibers appear short and unconstrained, due to a 

low degree of aggregation of the fibers (Fig. 8). This creates a more tortuous pathway for 

sound energy and generates high airflow, which results in an increase in viscous friction. 

Moreover, the length of the fibers has been reported as an important physical and geometric 

factor in the improvement of the sound absorption ability of a material at low frequencies 

(Mamtaz et al. 2016). Because their sound absorption rate in the low frequency region was 

not elevated; this is the noise that occurs the most in residential facilities, such as that 

generated by blowers, dust collectors, and vacuums. However, low-frequency noise can be 

compensated by increasing the thickness of the material or ensuring that the air layer is 

permanently locked inside the material (Kawasaki et al. 1998). Acoustic properties of 

various sound panels are shown in Table 4. Even if the materials are same, sound 

absorption performance varies depending on thickness, density or presence of binder 

(Berardi and Iannace 2015). 
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Table 3. Sound Absorption Coefficients, NRC, and Porosity of Fiberboards 

Samples 
Absorption Coefficient 

NRC* (%) Porosity (%) 
250 Hz 500 Hz 1000 Hz 2000 Hz 

D-1 0.15 0.30 0.65 0.85 0.49 89.70 

D-2 0.15 0.30 0.70 0.65 0.45 86.23 

D-3 0.20 0.40 0.55 0.45 0.40 83.02 

R-1 0.15 0.35 0.60 0.70 0.45 88.83 

R-2 0.10 0.25 0.55 0.80 0.43 88.24 

R-3 0.15 0.35 0.65 0.80 0.49 88.79 

*NRC: noise reduction coefficient 

 

  
Fig. 3. Sound absorption coefficients of fiberboards with different resin contents (A: Low frequency, 
B: High frequency) 
 

Table 4. Sound Absorption Performance of Various Sound Panels 

Materials 
Density 
(kg/m3) 

Thickness 
(mm) 

NRC* 
(%) 

References 

Corrugated cardboard - 150 0.39 Kang and Seo 2018 

Coir fiberboard 
100 10 0.15 Or et al. 2017 

200 50 0.53 Mamtaz et al. 2016 

Wood fiberboard 

550 16 0.20 Smardzewski et al. 2015 

450 16 0.28 Smardzewski et al. 2015 

200 20 0.46 Peng et al. 2015 

250 24 0.49 Kawasaki et al. 1998 

400 25 0.36 Wassilieff et al.1996 

Wood-wool board 250 25 0.20 Wassilieff et al. 1996 

Heat treated wood 220 - 0.13 Byeon et al. 2010 

*NRC was calculated by specific data of sound absorption coefficient curves in each reference. 
 

Sound transmission loss 

The TL values of the fiberboards prepared with different densities and resin 

contents are shown in Figs. 4 and 5, respectively. Comparing specimens D-1, D-2, and D-

3, the latter had the highest density and showed the highest TL. In general, the TL, which 

measures sound insulation, is proportional to the mass of the species, and because the 

specimens in this study were prepared with a fixed thickness, the TL was closely related to 
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the density (Kang and Seo 2018). The average TL of the fiberboards prepared with different 

resin contents was 8.97 dB, 8.14 dB, and 7.64 dB between 0 and 1,600 Hz, and 15.98 dB, 

15.13 dB, and 16.49 dB between 0 and 6,400 Hz for R-1, R-2, and R-3, respectively. There 

was no noticeable tendency relative to the resin content; hence, the resin content was 

considered as a factor that does not remarkably affect sound insulation. The TL tends to be 

higher in the high-frequency range in both the D and R series. The average TL values of 

gypsum, rock wool, and glass wool boards, which are all widely used as general sound 

insulation materials, are all above 40 dB (Asdrubali 2006). Hence, the fiberboard used in 

this study may not be suitable to use as sound-blocking materials, because of the lower TL. 

As a result, coincidence effect or air gap effect, which can bring dramatic decrease on 

sound transmission loss, were not detected in this study (Kang and Seo 2018). 

 

  
Fig. 4. Transmission loss of fiberboard with different densities (A: Low frequency, B: High 
frequency) 

 

  
Fig. 5. Transmission loss of fiberboard with different resin contents (A: Low frequency, B: High 
frequency) 

 
Physical Properties 

The physical properties of the fiberboards prepared with different densities and 

resin contents are shown in Table 5. Samples D-1, D-2, and D-3 all had an actual density 

close to the target density. However, R-1, R-2, and R-3 all had a higher density than the 

target 150 kg·m-3. The moisture content ranged between 6.14 and 7.22%, and there was no 

remarkable difference between the two groups, although water absorption tended to 
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decrease as the density and resin content increased. This is in line with the concept that 

increasing the density or the resin content of a fiberboard increases its dimensional stability, 

because the bonds between the wood fibers get more robust. The thickness swelling rate 

decreased with increasing density: the thickness swelling was the lowest (0.99%) for R-2, 

although all specimens satisfied the standard’s requirements (< 5%). According to the 

Korean Standard KS F 3200 (2016), when the thickness swelling of a fiberboard is 5% or 

less, the board is classified as water-resistant, and can be used as an outer wall finish 

material. The bending strength of the fiberboards was assessed as well. In general, density 

and bending strength are directly proportional, and results showed the same tendency 

(Gindl et al. 2001). In contrast, the bending strength decreased slightly with increasing 

resin content. Tang et al. (2017) reported that increasing the resin content of fiberboards, 

with density being equal, decreases the strength, and that this is due to a decrease in the 

amount of wood fibers. 

 

Table 5. Physical Properties of Fiberboards  

Samples 
Density 
(kg/m3) 

Moisture 
Content 

(%) 

Water 
Absorption 

(%) 

Thickness 
Swelling 

(%) 

Bending 
Strength 

(MPa) 

D-1 154.57 ± 4.92 7.22 ± 0.49 72.99 ± 6.06 1.82 ± 1.00 0.57 ± 0.10 

D-2 206.55 ± 6.83 6.64 ± 0.22 54.43 ± 5.25 1.41 ± 0.66 1.36 ± 0.06 

D-3 254.72 ± 2.27 6.70 ± 0.19 46.25 ± 2.41 1.38 ± 0.14 2.46 ± 0.40 

R-1 167.58 ± 2.55 6.23 ± 0.13 66.11 ± 6.51 1.37 ± 0.76 0.64 ± 0.06 

R-2 176.46 ± 7.66 6.30 ± 0.71 63.19 ± 9.18 0.99 ± 0.35 0.59 ± 0.08 

R-3 168.21 ± 0.64 6.14 ± 0.28 57.58 ± 3.11 1.12 ± 0.66 0.57 ± 0.10 

 

  
Fig. 6. Density profile of fiberboard samples manufactured by different conditions (A: Densities, 
B: Resin contents) 

 

The density profiles reported in Fig. 6 confirm the manufacturing characteristics. 

After hot pressing, higher density was observed at the back face (lower side) of the 

fiberboards, while the rest of the layers (upper and middle) showed the same density as the 

target density. This can be imputed to the fact that pressure was not applied equally on the 

upper and lower faces during hot pressing. Moreover, the back faces of the fiberboards 

were always the ones that were exposed to heat first, and it can be assumed that the fact 

that they were subject to slightly longer curing times than the other parts plays a role in this 
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density gradient. Similar trends have been reported in previous studies for low-density 

fiberboards (Badel et al. 2008). 

 
Morphological Properties 

The prepared specimens were observed with a stereomicroscope, and the optical 

images are shown in Fig. 7. As the density of the fiberboard increased, the porosity 

decreased, and the wood fibers became tightly pressed together. This difference is clearly 

visible between D-1 and D-3.  

 

 
 

Fig. 7. Optical images displaying the morphology of the fiberboard samples (magnitude 25x) 
 
 

 
 

Fig. 8. Cross-section images of fiberboard samples prepared by PEG embedding 
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The voids in the fiberboards increased going from R-1 to R-3. Increasing the 

amount of resin in the raw mixture improves the binding strength between wood fibers in 

the final fiberboard. This contributes to enlarging the gaps between consecutive clogs of 

agglomerated fibers. Figure 8 shows the cross-section of the different fiberboard samples 

fixed and embedded in PEG. As the density increased, the quantity of embedded wood 

fibers increased. Therefore, more empty space in a fiberboard is related to a lower frictional 

resistance, which allows sound to pass through the fiberboard more easily. During 

transmission, sound waves are diffused and reflected in the voids inside a porous material 

like a fiberboard, and sound is eventually reduced. However, adding more resin to the raw 

mixture caused the formation of more gaps between wood fiber clogs in the final fiberboard; 

therefore, higher resin amounts positively affect the sound absorbing properties. 

 
 

CONCLUSIONS 
 

1. The sound absorption coefficients’ trends of the prepared fiberboard samples were in 

agreement with the characteristics of typical porous sound-absorbing materials, in 

which the sound absorption coefficients are higher at high frequencies than at low 

frequencies. The sound absorption ability was greatly influenced by the density of the 

fiberboard, and the low-frequency absorption coefficient was higher for lower resin 

contents. The noise reduction coefficient values of all fiberboards satisfied the Korean 

standard requirements. 

2. The transmission sound loss, which quantifies the sound insulation characteristics of a 

material, was positively correlated with the density. The average transmission loss 

values of the samples ranged between 10 and 30 dB, showing lower sound insulation 

abilities than those of commonly employed gypsum and glass wool boards. 

3. Regardless of the difference in density and resin content, the physical properties of the 

fiberboards satisfied all the criteria set in the reference Korean Standard. The density 

profile analysis established that the implemented manufacturing process is highly 

reliable, and sound absorption was more likely to be improved when the bare side of 

the fiberboard was placed in the direction of the sound source. 

4. An increase in the overall voids in the material was observed as the density of the 

fiberboards decreased. As the resin contents increased, the aggregation of wood fibers 

increased, enlarging the space between consecutive wood fiber agglomerates. 

5. In summary, manufacturing conditions were developed for preparing fiberboards to be 

used as sound-absorbing panels. Compared to those of existing wood-based materials, 

the sound-absorbing properties of the prepared panels were highly superior. In addition, 

the use of inexpensive, eco-friendly materials in the field of sound absorption is 

expected to rise, being environmentally and economically advantageous compared to 

employing petrochemical derivatives. 
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Establece Norma de Emisión de Ruidos Generados por Fuentes que Indica

FICHA DE GEORREFERENCIACIÓN DE MEDICIÓN DE RUIDO

LEYENDA DE CROQUIS O IMAGEN UTILIZADA

Símbolo Nombre Símbolo Nombre

N 7383952,24 N 7383948,38

E 357031,19 E 357036,73

N N

E E

N N

E E

N N

E E

Fuente              

(máquina rospe 

roca)
Receptor

CoordenadasCoordenadas

Se podrán adjuntar fotografías, considerando como máximo una (1) por fuente y dos (2) por lugar de medición.

Origen de la imagen Satelital

Escala de la imagen Satelital

Google Satellite

0,111111111

HusoDatum

ReceptoresFuentes

Croquis Imagen Satelital
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 REPORTE TÉCNICO DECRETO SUPREMO N°38/11 DEL MINISTERIO DEL MEDIO AMBIENTE

Establece Norma de Emisión de Ruidos Generados por Fuentes que Indica

FICHA DE MEDICIÓN DE NIVELES DE RUIDO

REGISTRO DE MEDICIÓN DE RUIDO DE FUENTE EMISORA

NPSeq NPSmin NPSmáx

80,7 66,2 84,6

Punto 1 80,6 62,9 85,7

81,4 64 86,7

NPSeq NPSmin NPSmáx

Punto 2

NPSeq NPSmin NPSmáx

Punto 3

REGISTRO DE RUIDO DE FONDO

Ruido de fondo afecta la 

medición

Fecha:

5' 10' 15' 20' 25' 30'

NPSeq

* No aplica

N/A*

Identificación Receptor N° 1A

Observaciones:

N/A* Hora:

No se percibe ruido de fondo en el recepctor 1A distinto al de la fuente, por lo cual no es medido.

Medición Interna (tres puntos) Medición externa (un punto)

Si No
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 REPORTE TÉCNICO DECRETO SUPREMO N°38/11 DEL MINISTERIO DEL MEDIO AMBIENTE

Establece Norma de Emisión de Ruidos Generados por Fuentes que Indica

FICHA DE EVALUACIÓN DE NIVELES DE RUIDO

Mayor

NPSeq 80,7 80,7

NPSmáx 84,6 79,6

NPSmáx - 5 Mayor

NPSeq 80,6 80,7

NPSmáx 85,7 80,7

NPSmáx - 5 Mayor

NPSeq 81,4 81,7

NPSmáx 86,7 81,7

NPSmáx - 5 Mayor

NPSeq - -

NPSmáx - -

NPSmáx - 5 Mayor Promedio(*) Suma

NPSeq - - 81 81 81

NPSmáx - -

NPSmáx - 5 Mayor

NPSeq - - 0 0

NPSmáx - -

NPSmáx - 5 Mayor

NPSeq - -

NPSmáx - - 81

NPSmáx - 5 Mayor Diferencia

NPSeq - -

NPSmáx - -

NPSmáx - 5 Mayor

NPSeq - - 0

NPSmáx - -

NPSmáx - 5

0 0 0

(*) Aproximar a números enteros

NPSeq Ruido fondo(*)

Punto 1

Corrección Ruido de fondo
Corrección ventana

Corrección ventana

Punto 2

Punto 3

Modelación ISO 9613

NO

Identificación del 

Receptor N°

Medición

Ventana

Información del Receptor

1A

Indicar Condiciones

Exterior

No Aplica

Diferencia      Corrección

10 o más           0 dB(A)
6  a   9            1 dB(A)
4  a   5          - 2 dB(A)
3                   - 3 dB(A) 

Lugar              Corrección

Exterior 0 dB(A)

Interior
V. Abierta        + 5 dB(A)
V. Cerrada       + 10dB(A) 

Promedio + 

Corrección ventana Suma + Corrección 

Ruido de Fondo

NPC

RUIDO DE 

FONDO
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 REPORTE TÉCNICO DECRETO SUPREMO N°38/11 DEL MINISTERIO DEL MEDIO AMBIENTE

Establece Norma de Emisión de Ruidos Generados por Fuentes que Indica

FICHA DE EVALUACIÓN DE NIVELES DE RUIDO

TABLA DE EVALUACIÓN

Receptor N° NPC [dBA]
Ruido de Fondo 

[dBA]
Zona DS N°38 Periodo 

(Diurno/Nocturno)
Límite [dBA] Estado (Supera/No 

Supera)

1A 81 0 III Diurno 65 Supera

Seleccione Seleccione - -

Seleccione Seleccione - -

Seleccione Seleccione - -

Seleccione Seleccione - -

Seleccione Seleccione - -

Seleccione Seleccione - -

Seleccione Seleccione - -

Seleccione Seleccione - -

Seleccione Seleccione - -

OBSERVACIONES

ANEXOS

N°

1

2

3

RESPONSABLE DEL REPORTE (Llenar sólo ETFA)

La medición realizada fue externa. En el receptor se supera en 16 dB la norma de emisión de ruido. 

Cabe señalar, que la denunciante indica que está sufriendo de crisis de pánico, y últimamente 

de vomitos y nausea.

Descripción

Certificado de califración del sonómetro

Certificado de califración del calibrador acústico

fotos

Fecha del reporte

Nombre Representante Legal

Firma Representante Legal

_________________________________

_________________________________

__________________________________
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 REPORTE TÉCNICO DECRETO SUPREMO N°38/11 DEL MINISTERIO DEL MEDIO AMBIENTE

Establece Norma de Emisión de Ruidos Generados por Fuentes que Indica

Marca Modelo N° serie

Marca Modelo N° serie

FICHA DE INFORMACIÓN DE MEDICIÓN DE RUIDO

IDENTIFICACIÓN DE LA FUENTE EMISORA DE RUIDO

CARACTERIZACIÓN DE LA FUENTE EMISORA DE RUIDO

INSTRUMENTAL DE MEDICIÓN

Z-3 A

19 H

353848.00

Identificación sonómetro

Infraestructura Sanitaria

Identificación calibrador

LxT2 3517

03-10-2023

SON20230121

Fecha de emisión Certificado de Calibración

Número de Certificado de Calibración

LARSON DAVIS

6297850.00 

INMOBILIARIA TOWN HOUSE WILSHAW Spa

WGS 84

77.342.535-3

CLORINDA WILSHAW 559 

ÑUÑOA

Huso

Coordenada Este

Se deberá adjuntar Certificado de Calibración Periódica Vigente para ambos instrumentos.

LARSON DAVIS CAL 150 5289

03,-10-2023

Ponderación en frecuencia

CAL 20230109

Ponderación temporalA Lenta 
Verificación de Calibración en 

Terreno

Fecha de emisión Certificado de Calibración

Número de Certificado de Calibración

Coordenada Norte

Nombre o razón social

RUT

Dirección

Comuna
Nombre de Zona de 

emplazamiento (según IPT 

vigente)
Datum

Infraestructura Energética

Faena Constructiva

Infraestructura Transporte

Otro (Especificar)

Actividad Productiva

Actividad Comercial

Actividad de Servicio

Actividad Esparcimiento

Industrial

Restaurant

Discoteca

Religioso

Terminal

Planta de Tratamiento

Generadora

Construcción

Agrícola

Taller Mecánico

Recinto Deportivo

Salud

Taller de Transporte

Relleno Sanitario

Distribución Eléctrica

Demolición

Extracción

Local Comercial

Cultura

Comunitario

Estación Intermedia

Instalación de 

Distribución

Comunicaciones

Reparación

Otro

Otro

Otro

Otro

Otro

Otro

Otro

Otro

Si No
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 REPORTE TÉCNICO DECRETO SUPREMO N°38/11 DEL MINISTERIO DEL MEDIO AMBIENTE

Establece Norma de Emisión de Ruidos Generados por Fuentes que Indica

FICHA DE INFORMACIÓN DE MEDICIÓN DE RUIDO

IDENTIFICACIÓN DEL RECEPTOR

Huso

Coordenada Este

* Adjuntar Certificado de Informaciones Previas (Si corresponde, según consideraciones de Art. 8°, D.S. N° 38/11 MMA)

CONDICIONES DE MEDICIÓN

29° Humedad [%] 28%
Velocidad de 

viento [m/s]
15

Nota:

• Se deberá imprimir y completar esta página para cada receptor evaluado. 

• Se podrán incluir fotografías del punto donde se ubique el sonómetro para la realización de la medición.

• Los datos de Temperatura, Humedad Relativa y Velocidad de viento, corresponderá para mediciones realizadas en el exterior.

Condiciones de ventana (en 

caso de medición interna)

Identificación ruido de fondo

Temperatura [°C]

Lugar de medición

Descripción del lugar de 

medición

TRABAJOS DE CONTRUCCION DE INMOBILIARIA 

BALCON DEL DEPARTAMENTO

Institución, Empresa o 

Entidad Técnica de 

Fiscalización Ambiental (ETFA)

ILUSTRE MUNICIPALIDAD DE ÑUÑOA

HUMBERTO QUIÑONES 
Nombre y firma profesional 

de terreno o Inspector 

Ambiental (IA)

Fecha medición

Hora inicio medición

Hora término medición

Periodo de medición

Zonificación DS N° 38/11 

MMA 

17-01-2024

15:15

16:00

WGS 84

6297834.00

Z-3 A

N/A

353855.00

1

AVDA OSSA 528

DPTO 115

ÑUÑOA
19 H

Receptor N°

Calle

Número

Comuna

N° de Certificado de 

Informaciones Previas*

Coordenada Norte

Datum

Nombre de Zona de 

emplazamiento (según IPT 

vigente)

Ventana Abierta Ventana Cerrada

7:00 a 21:00 h 21:00 a 7:00 h

Medición Interna Medición Externa

I II III IV Rural
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 REPORTE TÉCNICO DECRETO SUPREMO N°38/11 DEL MINISTERIO DEL MEDIO AMBIENTE

Establece Norma de Emisión de Ruidos Generados por Fuentes que Indica

Símbolo Nombre Símbolo Nombre

N 6297850.00 N 6297834.00

E 353848.00 E 353855.00

N N

E E

N N

E E

N N

E E

FICHA DE GEORREFERENCIACIÓN DE MEDICIÓN DE RUIDO

LEYENDA DE CROQUIS O IMAGEN UTILIZADA

Datum WGS 84

ReceptoresFuentes

19 S

CoordenadasCoordenadas

Se podrán adjuntar fotografías, considerando como máximo una (1) por fuente y dos (2) por lugar de medición.

Origen de la imagen Satelital

Escala de la imagen Satelital

GOOGLE EARTH 

Huso

        FUENTE     RECEPTOR 1

   EMISOR
            

RECEPTOR 

Croquis Imagen Satelital
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 REPORTE TÉCNICO DECRETO SUPREMO N°38/11 DEL MINISTERIO DEL MEDIO AMBIENTE

Establece Norma de Emisión de Ruidos Generados por Fuentes que Indica
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 REPORTE TÉCNICO DECRETO SUPREMO N°38/11 DEL MINISTERIO DEL MEDIO AMBIENTE

Establece Norma de Emisión de Ruidos Generados por Fuentes que Indica

FICHA DE MEDICIÓN DE NIVELES DE RUIDO

REGISTRO DE MEDICIÓN DE RUIDO DE FUENTE EMISORA

NPSeq NPSmin NPSmáx

76.9 74.3 82.9

Punto 1 76.4 74.8 78.4

75.5 59.6 82.3

NPSeq NPSmin NPSmáx

Punto 2

NPSeq NPSmin NPSmáx

Punto 3

REGISTRO DE RUIDO DE FONDO

Ruido de fondo afecta la 

medición

Fecha:

5' 10' 15' 20' 25' 30'

NPSeq

Identificación Receptor N° 1

Observaciones:

Hora:

Medición Interna (tres puntos) Medición externa (un punto)

Si No

Página  ___  de ___



 REPORTE TÉCNICO DECRETO SUPREMO N°38/11 DEL MINISTERIO DEL MEDIO AMBIENTE

Establece Norma de Emisión de Ruidos Generados por Fuentes que Indica

FICHA DE EVALUACIÓN DE NIVELES DE RUIDO

Mayor

NPSeq 76.9 77.9

NPSmáx 82.9 77.9

NPSmáx - 5 Mayor

NPSeq 76.4 76.4

NPSmáx 78.4 73.4

NPSmáx - 5 Mayor

NPSeq 75.5 77.3

NPSmáx 82.3 77.3

NPSmáx - 5 Mayor

NPSeq - -

NPSmáx - -

NPSmáx - 5 Mayor Promedio(*) Suma

NPSeq - - 77 77 77

NPSmáx - -

NPSmáx - 5 Mayor

NPSeq - - 0 0

NPSmáx - -

NPSmáx - 5 Mayor

NPSeq - -

NPSmáx - - 77

NPSmáx - 5 Mayor Diferencia

NPSeq - -

NPSmáx - -

NPSmáx - 5 Mayor

NPSeq - - 0

NPSmáx - -

NPSmáx - 5

0 0 0

(*) Aproximar a números enteros

Identificación del 

Receptor N°

Medición

Ventana

Información del Receptor

1

Indicar Condiciones

Exterior

No Aplica

NPSeq Ruido fondo(*)

Punto 1

Corrección Ruido de fondo
Corrección ventana

Corrección ventana

Punto 2

Punto 3

Modelación ISO 9613

No

Diferencia      Corrección

10 o más           0 dB(A)
6  a   9          - 1 dB(A)
4  a   5          - 2 dB(A)
3                   - 3 dB(A) 

< 3                   Med. Nula

Lugar              
Corrección

Exterior 0 dB(A)

Interior
V. Abierta        + 5 dB(A)

Promedio + 

Corrección ventana Suma + Corrección 

Ruido de Fondo

NPC

RUIDO DE 

FONDO

Página  ___  de ___



 REPORTE TÉCNICO DECRETO SUPREMO N°38/11 DEL MINISTERIO DEL MEDIO AMBIENTE

Establece Norma de Emisión de Ruidos Generados por Fuentes que Indica

FICHA DE EVALUACIÓN DE NIVELES DE RUIDO

TABLA DE EVALUACIÓN

Receptor N° NPC [dBA]
Ruido de Fondo 

[dBA]
Zona DS N°38 Periodo 

(Diurno/Nocturno)
Límite [dBA] Estado (Supera/No 

Supera)

1 77 0 II Diurno 60 Supera

Seleccione Seleccione - -

Seleccione Seleccione - -

Seleccione Seleccione - -

Seleccione Seleccione - -

Seleccione Seleccione - -

Seleccione Seleccione - -

Seleccione Seleccione - -

Seleccione Seleccione - -

Seleccione Seleccione - -

OBSERVACIONES

ANEXOS

N°

RESPONSABLE DEL REPORTE (Llenar sólo ETFA)

Fecha del reporte

Nombre Representante Legal

Firma Representante Legal

17-01-2024

HUMBERTO QUIÑONES CRISOSTOMO

Descripción

 (ZII=60db)

Página  ___  de ___







































 REPORTE TÉCNICO DECRETO SUPREMO N°38/11 DEL MINISTERIO DEL MEDIO AMBIENTE

Establece Norma de Emisión de Ruidos Generados por Fuentes que Indica

FICHA DE INFORMACIÓN DE MEDICIÓN DE RUIDO

IDENTIFICACIÓN DE LA FUENTE EMISORA DE RUIDO

CARACTERIZACIÓN DE LA FUENTE EMISORA DE RUIDO

INSTRUMENTAL DE MEDICIÓN

Marca Modelo N° serie

Marca Modelo N° serie

Infraestructura Energética

Faena Constructiva

Infraestructura Transporte

Otro (Especificar)

Actividad Productiva

Actividad Comercial

Actividad de Servicio

Actividad Esparcimiento

Infraestructura Sanitaria

Coordenada Norte

Nombre o razón social

RUT

Dirección

Comuna
Nombre de Zona de 

emplazamiento (según IPT 

vigente)
Datum

Se deberá adjuntar Certificado de Calibración Periódica Vigente para ambos instrumentos.

01dB CAL31 88150

04-10-2019

Ponderación en frecuencia

CE-DTE-L19-PVE-71342

Ponderación temporal

Verificación de Calibración en 

Terreno

Fecha de emisión Certificado de Calibración

Número de Certificado de Calibración

6.297.933 mS

Proyecto Huáscar 1300

WGS84

86.356.400-k

Calle Huascar N°1300

Providencia

Huso

Coordenada Este

Identificación calibrador

Fusion 40CD 12223

04-10-2019

TR-DTE-L19-PVE-71342

Fecha de emisión Certificado de Calibración

Número de Certificado de Calibración

01dB

Zona UR del PRC de Providencia

19H

349.576 mE

Identificación sonómetro

Industrial

Restaurant

Discoteca

Religioso

Terminal

Planta de Tratamiento

Generadora

Construcción

Agrícola

Taller Mecánico

Recinto Deportivo

Salud

Taller de Transporte

Relleno Sanitario

Distribución Eléctrica

Demolición

Extracción

Local Comercial

Cultura

Comunitario

Estación Intermedia

Instalación de 
Distribución

Comunicaciones

Reparación

Otro

Otro

Otro

Otro

Otro

Otro

Otro

Otro

Si No
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 REPORTE TÉCNICO DECRETO SUPREMO N°38/11 DEL MINISTERIO DEL MEDIO AMBIENTE

Establece Norma de Emisión de Ruidos Generados por Fuentes que Indica

FICHA DE INFORMACIÓN DE MEDICIÓN DE RUIDO

IDENTIFICACIÓN DEL RECEPTOR

Huso

Coordenada Este

* Adjuntar Certificado de Informaciones Previas (Si corresponde, según consideraciones de Art. 8°, D.S. N° 38/11 MMA)

CONDICIONES DE MEDICIÓN

19 Humedad [%] 48
Velocidad de 

viento [m/s]
0

Receptor N°

Calle

Número

Comuna

N° de Certificado de 

Informaciones Previas*

Coordenada Norte

Datum

Nombre de Zona de 

emplazamiento (según IPT 

vigente)

HU1

Providencia

19s

Zonificación DS N° 38/11 MMA 

23-03-2021

11:08

11:16

WGS84

6.297.943 mS

Zona UR del PRC de Providencia

349.636 mE

Fecha medición

Hora inicio medición

Hora término medición

Periodo de medición

Nota:

• Se deberá imprimir y completar esta página para cada receptor evaluado. 

• Se podrán incluir fotografías del punto donde se ubique el sonómetro para la realización de la medición.

• Los datos de Temperatura, Humedad Relativa y Velocidad de viento, corresponderá para mediciones realizadas en el exterior.

Condiciones de ventana (en 

caso de medición interna)

Identificación ruido de fondo

Temperatura [°C]

Lugar de medición

Descripción del lugar de 

medición

No se percibe

Dormitorio con ventanta al interior de departamento

Institución, Empresa o Entidad 

Técnica de Fiscalización 

Ambiental (ETFA)
SMA

Venicia Martinez

Christian Calderón

Nombre y firma profesional de 

terreno o Inspector Ambiental 

(IA)

Ventana Abierta Ventana Cerrada

7:00 a 21:00 h 21:00 a 7:00 h

Medición Interna Medición Externa

I II III IV Rural
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 REPORTE TÉCNICO DECRETO SUPREMO N°38/11 DEL MINISTERIO DEL MEDIO AMBIENTE

Establece Norma de Emisión de Ruidos Generados por Fuentes que Indica

FICHA DE GEORREFERENCIACIÓN DE MEDICIÓN DE RUIDO

LEYENDA DE CROQUIS O IMAGEN UTILIZADA

Símbolo Nombre Símbolo Nombre

N 6.297.933 mS N 6.297.943 mS

E 349.576 mE E 349.636 mE

N N

E E

N N

E E

N N

E E

Proyecto 

Huáscar 1300
HU1

CoordenadasCoordenadas

Se podrán adjuntar fotografías, considerando como máximo una (1) por fuente y dos (2) por lugar de medición.

Origen de la imagen Satelital

Escala de la imagen Satelital

Google Earth

1:90 m

HusoDatum WGS84

ReceptoresFuentes

19s

Croquis Imagen Satelital
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 REPORTE TÉCNICO DECRETO SUPREMO N°38/11 DEL MINISTERIO DEL MEDIO AMBIENTE

Establece Norma de Emisión de Ruidos Generados por Fuentes que Indica

FICHA DE MEDICIÓN DE NIVELES DE RUIDO

REGISTRO DE MEDICIÓN DE RUIDO DE FUENTE EMISORA

NPSeq NPSmin NPSmáx

58,8 55 64,7

Punto 1 61,1 54,2 69,5

58,8 54,7 67,8

NPSeq NPSmin NPSmáx

57,7 54,1 64,7

Punto 2 56,1 53,7 60,6

56,7 53,5 63,5

NPSeq NPSmin NPSmáx

52,6 45,1 66,1

Punto 3 50,1 43,7 56,5

50,3 44 58,6

REGISTRO DE RUIDO DE FONDO

Ruido de fondo afecta la 

medición

Fecha:

5' 10' 15' 20' 25' 30'

NPSeq

Identificación Receptor N° HU1

Observaciones:

Hora:

Ruido de fondo no afecta la medición

Medición Interna (tres puntos) Medición externa (un punto)

Si No
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 REPORTE TÉCNICO DECRETO SUPREMO N°38/11 DEL MINISTERIO DEL MEDIO AMBIENTE

Establece Norma de Emisión de Ruidos Generados por Fuentes que Indica

FICHA DE EVALUACIÓN DE NIVELES DE RUIDO

Mayor

NPSeq 58,8 59,7

NPSmáx 64,7 59,7

NPSmáx - 5 Mayor

NPSeq 61,1 64,5

NPSmáx 69,5 64,5

NPSmáx - 5 Mayor

NPSeq 58,8 62,8

NPSmáx 67,8 62,8

NPSmáx - 5 Mayor

NPSeq 57,7 59,7

NPSmáx 64,7 59,7

NPSmáx - 5 Mayor Promedio(*) Suma

NPSeq 56,1 56,1 59 64 64

NPSmáx 60,6 55,6

NPSmáx - 5 Mayor

NPSeq 56,7 58,5 5 0

NPSmáx 63,5 58,5

NPSmáx - 5 Mayor

NPSeq 52,6 61,1

NPSmáx 66,1 61,1 59

NPSmáx - 5 Mayor Diferencia

NPSeq 50,1 51,5

NPSmáx 56,5 51,5

NPSmáx - 5 Mayor

NPSeq 50,3 53,6 5

NPSmáx 58,6 53,6

NPSmáx - 5

0 5 5

(*) Aproximar a números enteros

NPSeq Ruido fondo(*)

Punto 1

Corrección Ruido de fondo
Corrección ventana

Corrección ventana

Punto 2

Punto 3

Modelación ISO 9613

No

Identificación del 

Receptor N°

Medición

Ventana

Información del Receptor

HU1

Indicar Condiciones

Interior

Abierta

Diferencia      Corrección

10 o más           0 dB(A)
6  a   9            1 dB(A)
4  a   5          - 2 dB(A)
3                   - 3 dB(A) 

Lugar              Corrección

Exterior 0 dB(A)

Interior
V. Abierta        + 5 dB(A)
V. Cerrada       + 10dB(A) 

Promedio + 

Corrección ventana Suma + Corrección 

Ruido de Fondo

NPC

RUIDO DE 

FONDO
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 REPORTE TÉCNICO DECRETO SUPREMO N°38/11 DEL MINISTERIO DEL MEDIO AMBIENTE

Establece Norma de Emisión de Ruidos Generados por Fuentes que Indica

FICHA DE EVALUACIÓN DE NIVELES DE RUIDO

TABLA DE EVALUACIÓN

Receptor N° NPC [dBA]
Ruido de Fondo 

[dBA]
Zona DS N°38 Periodo 

(Diurno/Nocturno)
Límite [dBA] Estado (Supera/No 

Supera)

HU1 64 N/A II Diurno 60 Supera

Seleccione Seleccione - -

Seleccione Seleccione - -

Seleccione Seleccione - -

Seleccione Seleccione - -

Seleccione Seleccione - -

Seleccione Seleccione - -

Seleccione Seleccione - -

Seleccione Seleccione - -

Seleccione Seleccione - -

OBSERVACIONES

ANEXOS

N°

1

2

RESPONSABLE DEL REPORTE (Llenar sólo ETFA)

Ruido registrado corresponde a movimiento de material y actividades de enfierradura

Descripción

Certificado de calibración Sonómetro

Certificado de calibración Calibrador

Fecha del reporte

Nombre Representante Legal

Firma Representante Legal
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Tests report:
TR-DTE-L-19-PVE-71 342 Page 2 oflojjestsi

Identification Instru

Sound level meter Microphone Accessories

Manufacturer OldB GRAS

Type FUSION40CD 40CD

367026

Windscreen

Serial number

Th€

.llthe

12223

Firmware version Application: 2.47
Metrology: 2,12

Calibrator OldB CAL31 N' 88150 +
:esul

Program: lentic
ssoCI

tppro}
;tanda
nviroi

The Sound level meter has been tested on the following characteristics:
Self-generated noise'
Acoustical signal tests of a frequency weightings
Electrical sígnal tests of frequency weightings
Frequency and time weightings at l kHz'
Long-term stability'
Levellinearity'
Toneburst response:
C-weighted peak sound level*
Overload indication
High-levelstability:

Tests not covered by the COFRAC accreditation

lentio
jeter.

;soc

;ee th

Method
ndica

Inn

The instrument is tested in an air conditioned room. The other characteristics are verified with multimeter and generator
calibrated in amplitude and in frequency. Some manufacturer's corrections have been applied to account the acoustical
effect from the case of the sound level meter and his accessories (IEC 61 672-3 : 201 3). These corrections are available
n the sound level meter user manual

The reference frequency of the sound leven meter is 1 000 Hz. The reference sound pressure leven of the sound level
meter is 94 dB. The sound leven meter possesses a single level range

;elf-gi

+ wí

IMicrop
Ihe ele

Tests conditions

Date of tests 04/10/2019

Operator Name

Tests instruction MET. 18.INS.083

Static pressure >95,5;<105 kPa

Temperature 23 t 3 'C

Micro

Relative humidlty >25 l <70 %HR

OldB-Metravib

ACOEM Group ©o'u
OldB-N



dnoig nla03y

qlxeJ;aN-8p 1, 0
apio e

uaaiospuln + .0

:aslou po:lelaua6-lIoS laA

C'€69'0=t;'e6 '/+

laP8P 8P 8P

alqelle»
le9l+sni
Jo+elau

uolleolPullelilul a9ueJajOIuolieolpul palsnrpy uol)9aiJOO

:Áouonbai+ )looqo uo!+eiq11eo oq; +e uo11eolpul

Zt,€ 1,Z-3/\d-6 1,-1-].L(]-aC).u a;eol+lliao uol+eiqlleo atl:l aaS

JO)elq11eo Pa)eloossV

[ena[ punks L sse]o e JO+ t:LOZ : L-aZgLg Oa] aq} u] pau]]ap saul aq; Ole (] d yU ) sloll] a]q]ss]uiiad uinui]xepy pauo]]uaH

ialaui

(mng) €-86 aplng ggl/OSI o+ 6ulpioooe 'Á+lllqeleadai 'uol+nqli;uoo ;uauinilsul pa)eJqlleO 'suol+lpuoo le;uauiuailAua
pain sluaunilsul 'sp:epue;s aouala+el 's+uauoduioo &uleFaoun }uaia#lp 6ulpnloul pa+elnoleo ale sal;ule+iaoun piepueiS

% 96 Álaleuulxoidde
+o Állllqeqoid e q+ln Ñl;uenb painseaui +o amen ay+ suge;uoo yolqn lemalul aq+ +uosoidai Ñulepaoun popuedxa pa+eloosse
aq+ pue anlea +uaulalnseaul aq.L ( a=H ) sadÁ} Á+uleliaoun piepueis OAH o} puodsaiioo sal+ulepaoun pepuedxa pauol+uayv

s)lnsou

uol+eiqlleo JO aleolllwao gyEIIOO t4}ln spiepue:ls leuol+eu o} paleiqlleo ale s+uauuni:tsui 6ulinseauu aq} llv

s:lsa+ioJ poin s)uouunilsul

01,JO € a6ed
zp€ LZ-gAd-6 b-1-31a-ui

}iodoi slsal 01. JO Z al

B'¿l LZ > V8P bal
l ap ) ( 8p )

3n]EA paÁE]ds](] anIDA leululoN palle+sul auoydoiolH

8'zl zz > 28p bal

1'6 6L > c)8p bal
6'8 8L > 88p ba]
D'6 gl > v8p bal

( 8P ) ( 8P ) aolnaP

ieidsin anrenieuiuloPJ .. .s lndul leoiloala aul anIDA paÁeldslQ ondea leululoN 'Áq paoeldai auoqdoiolUU

B999UVdV ¿€Z0969L L19¿.L .LBm03 ia)auioieq'ie+auuoi6Áq'ialaLUOuiiaql
[Ztgmdy g90Lg[ PL00yH+yyt] seis io+en)oeo]]e]soi]oa]]
gS69mdy ¿0Z-0L-¿1 ?69L.LnO qlAeilaUU8pL0 io+enua»yalqewLue6oid
CgLbmdy ¿Z69Z09CSn y0&LCE pieXoedllalmaH ioleieua6Luia+aaeM

uoi;eoWnupl iaquJnu]e]iaS adÁJ. iah;oe]nueN uo]+eu61sac]



Tests report:
TR-DTE-L-19-PVE-71342

Acoustical signal tests of a frequency weightings

Electrical signal tests of frequency weightings

-;'' ' '$ {PE-
.evel

+ u

Frequency and time weightings at l kHz

Long-term stability

0' + windscreen

OldB-Metravib
ACOEM Group l ©O'l(

OldB-

ndscreen easurement error Uncenainty

Maximum

HJl:E;'
125 Üi

0,0 0.3 +/- 0.7
-0.6 0 5 .2 5 - +1 5

::.'...
-0,3 -0,3 0.3 0.4 +/- 1 0
-0,2 -0,4 0.2 0.4 +/-1.0

-0.2 -0.3 -0.2 0.4 +/- 1.0

0,0 0,1 0.0 0.4 +/-1.0
O,O D.O O.0 0.4 +/ 0 7
0.3 0,4 0,4 0.4 +/ 1,0
0.4 0.4 0.4 0.4 +/- 1.0
0.3 -0.2 0.2 0.7 2.5 : +1.5
1.1 -6.5 6.5 0 7 1fi O +2 5

0' Displayed value Measurementerror Uncertainty .. . . ,.n*
+windscreen(dB)(dB)(dB) "' ' '-\uol

Lp 94 dBA / 1000 Hz O3,é

Lp94dBA/1000Hz 93,8 0.0 0.1 +/-0.2
LEQ94dBA/1000Hz 93,8 0.0 0.1 +/-0.2
Lp94dBC/1000Hz 93.8 0.0 0.1 +/-0.2
Lp94dBZ/1000Hz 93.8 0.0 0.1 +/-0.2

Displayed value Measured deviation Uncertainty Maximum

InilialindicationdB) rinaiindicationll (dB) dB) Permrssibb

93.9 93,9 0.0 0.1 +/- 0.1
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Page 6 of7 Test:

E'

1- :
Tests report:
TR-DTE-L-1 9-PVE-71 342

Toneburst response:

0' + windscreen

C-weighted peak sound level

Overload indication

0' + windscreen

High-levelstability

0' + windscreen

8i aida
01 dB-Metravib

ACOEM Group
90
OldE

Descripcion Displayed value fdeasurement error Uncertainty FMaxissime

( dB) (dB) (dB\ Error (dB)
i35 dB 40ÓÓ Hi Á ÉiÓ
135dB4000HzASlow2ms 108 0 0.1 30:+10
135dB4000HzAfost200ms 134 0 0.1 +/-0.5
135dB4000HzAfast 2ms 117 0 0.1 -1.5:+1.0

135dB4000HzAfast 0,25ms 107,9 0,1 0.1 -3.0:+10

135dB4000HzA1000200ms 128 0 0.1 +/-0.5
135dB4000HzA10002ms 108 0 0.1 -1.5:+1.0

135dB4000HzA10000.25ms 98,9 -o,1 0.1 30:+ln

D' + wlndscreen

Description Dlsplayed value Measurement error Uncertainty Juaxi s m
( dE3) (dB) (dB) Error (dB)

8D00HzCompletecycle 135.9 0,5 0,1 +/-2.0
500HzPositiveone-halfcycle 135.4 0.0 0.1 +/-1.0
500HzNegativeone-halfcycle 135.4 0.0 0.1 +/-10

Displayed value ll Measured deviatian UnceNainty Ma imum

glj!!gonehalf:cycle(dB) Neqativeanehalf-cycle (dB) l (dB) Perm'ssible
l06,1 iód}

Displayed value FHeasured deviatlon l IUncertainty Maximum

Initialindication (dB) Finalindication (dB) l (dB) Pera'saible

136.6 136.6 0.0 0.1 ' +/- 0.1
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OldB. letravib !!!rat Accreditatian
No.2-6372
Scopeavailable

ihiiña swww.cofrac.fr
©

Calibration Certificate

ISSUEDFOR

CE -DTE-L-19-PVE-71 342

SPEVILTDA

Malaquias Concha 086
PROVIDENCIA

750-1 552 SANTIAGO
Chile

Name and location of the laboratory of calibration
01 dB-Metravib - 200. Chemin des Ormeaux 69578 Limonest
Accredited for compliance with ISO/IEC 1 7025.

TESTEDINSTRUMENT
Designation : Sound calibrator

Manufacturer OldB

Type CAL31 Serial number 88150

Identification number

Date of issue 04/10/2019

This certificate includes 3 pages

The measurements are performed according to the IEC 60942, Electroacoustics, - Sound
calibrators.

HEAD OF THE METROLOGY LAB
François MAGAND

comNiant with THE FD XI

bereproduced otherthan ccept with the prior wrñten approval of he laboratory-

nARnnOCiJMFNTATION



Calíbration certificate:
CE-DTE-L-19-PVE-71 342

Page 2 of3 Calibration ceñifica
CE-DTE-L-19-PVE-71 342

Identification Instl its used for calibration

Manufacturer

Sound calibrato

Type

Serial number

Adaptar

All the measuring instruments ibrated to national standards with COFRAC certificate of calibratio

Calibration Prog

The calibrator has been calibrated on different characterist

Acoustic signal frequency
Totaldistortion + noise

Acoustjc p le

Results

Mentioned expanded uncertainties correspond to two standard uncertainty types ( k=2 ). The measurement value ar
associated expanded uncertainty represent the interval which contains the value of measured quantity with a probab
approximately 95 %.

Standard uncertaínties are calculated including different uncertainty componente. reference standards. instrumento l
environmental conditíons. calibrated instrument contribucion. repeatability. accordíng to ISO/IEC Guide 98-3 (GUM).

Calibration Method:
The instrument has been calibrated in a air conditíoning room. The characteristics are measured
which used a calibrated acoustíc calíbrator as reference.
The total distortion + noise is measured using a rejection alter device (distortion factor meter).

lg chi
Cofrac ís signatory of the European co-aperation for Accreditation (EA) and of International Laboratory Accreditation
Cooperation (liac) multilateral agreement. EA signatories recognise the equivalente of calibration certificates issued

it sígnatoríesg

Th ibration certíficate guarantees the traceabílíty of calibrati to the International System of Un

Calibration condition

Operator Ni

MET.18.INS.084

>95.5;<105 kPa

23 t 3 'C

>25 ; <70 %HR

X

NOT1406 September 2016 G - CAL21 CAL02 User Manual FR.EN

France: rev.0 01 Sept.2015
Deutschland: PTB 21.51 03.01 27 Jan. 2003

The sound calibrator was shown in compliance with the requirements of periodic tests di
60942: 2017 standard. for the sound calibrator of dass 1 . concerning the level of acoust
distortíon. specified for the conditions of environment ín which the tests were realized.

Conclusion

icribedtothe appendix B
pressure.the frequency

This declaracion of compliance 't covered by the COFRAC accreditati

OldB-Metravib dR-Mel

End of calibration certificate

)esignaLion hlanufacturer Tyre Serialnumber IdnummHo

DisiaHfanFeler HeÍwetPackard 8903E 3514A01314 APh15427
CondÍtianer GRAS 12AK 193470 APMS426

CalibatOr GRAS 42AP 82065 APh1147a
F.\iCraPhOne GRAS 40AP 340589 APh16Ü41
Peamplifier OldB PRE21A 20931 APh15889

Ihenrnarreter,hygrameLer.baameLer CO'IET 17511 18960232 APh15B58

  Nominalvalue
Displayed value Meas--.mart E)panded penns

FreqUen'V (HZ)

evel {C B}

Fatal diStOñiOn + noise (%}   0004 04 0 1
93.81 0.19 0 15
0,5 0.3



CVE: 20240104153314MJM

Primera Notaría de Santiago
Huérfanos 1160, entrepiso, Santiago

Fono: +56 2 2896 3630

El Notario que suscribe, certifica que el documento adjunto denominado

'REDUCCION A ESCRITURA PUBLICA' es copia fiel e íntegra de la

Escritura Pública otorgada en este Oficio con fecha 29-12-2023 bajo el

Repertorio 15527.

Documento emitido con Firma Electrónica Avanzada, conforme a la Ley
N°19.799 y el Auto Acordado de la Excma. Corte Suprema de Justicia de
fecha 10 de Octubre de 2006. Verifique en www.cbrchile.cl y/o
w w w . n o t a r i a c u a d r a g a z m u r i . c l  c o n  e l  s i g u i e n t e  c ó d i g o :
20240104153314MJM

Firmado electrónicamente por RODRIGO ANDRES FARIAS PICON, Notario
Público Interino de la Primera Notaria de Santiago, a las 15:48 horas del dia
de hoy.
Santiago, 4 de enero de 2024

RODRIGO ANDRES FARIAS PICON
Notario Público Interino



C
ód

ig
o 

de
 V

er
ifi

ca
ci

ón
: 2

02
40

10
41

53
31

4M
JM



C
ód

ig
o 

de
 V

er
ifi

ca
ci

ón
: 2

02
40

10
41

53
31

4M
JM



C
ód

ig
o 

de
 V

er
ifi

ca
ci

ón
: 2

02
40

10
41

53
31

4M
JM



C
ód

ig
o 

de
 V

er
ifi

ca
ci

ón
: 2

02
40

10
41

53
31

4M
JM



C
ód

ig
o 

de
 V

er
ifi

ca
ci

ón
: 2

02
40

10
41

53
31

4M
JM



C
ód

ig
o 

de
 V

er
ifi

ca
ci

ón
: 2

02
40

10
41

53
31

4M
JM


	TABLE OF CONTENTS
	1.0 CONSTRUCTION NOISE MODELLING
	2.0 OPERATIONS NOISE MODELLING
	2.1 Noise Sources
	2.2 Noise Modelling
	2.3 Results
	2.4 Blasting Noise and Vibration
	2.5 Tatelkuz Lake Pump Station Noise Modelling

	REFERENCES
	fd3ed719f1ea035a08867345a49952e0805306357d1f0034b84c192d75ae7f7d.pdf
	fd3ed719f1ea035a08867345a49952e0805306357d1f0034b84c192d75ae7f7d.pdf

