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NS-2:- The specifications for Polycarbonate Sheets are as per IS code 14443:1997 (Amended up to

date).

NS-3:- The specifications for Perforated Sheets are as under:-
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Summary of Tests Conducted by the Riverbank Acoustical Laboratories

These tests were sponsored by the IPA 1o validate duta developed by Theodore 1. Schultz, Ph.D), and presented in his
book ACOUSTICAL USES FOR PERFORATED ME] ALS published by the Industrial Perforators Associabon,
The perforation patterns tested are shown Isedoy

The test’s pbjectives were)
4 Determine which perforaied metel specilications would provide & high degree of sound transparency.
b, Demonstrate the theories regarding Tuned Resonant Absoebers sel forth by Dr. Schultz,
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Wiile Range of Perforations Provide High Transparency

Test |, compared the sound absoeption performance af a bare, unprodected 4" blanket of glass fiber with the same
miterial protected by perforated metal sheets ol the specifications shows above,

Results showed that there was no diminishiment of the gloss fiber blanker's ahsorption performance by fhe presence
of any of the perforated metal sheets. Each of the perforated-protected fests followed very closely the perfonmince
of the bars blanket o all frequency bevils.

Tast 2. focused on the use of 1PA pattern 4115, the panern with fie least Open Area {23%) in conjunction with 4
different sound-absorbing materinls. Again, the results demonstrated high degree of transparency for the 4113
materizl, The differences bepween the sound absorhing performances of the various materiils were small a1 their
greatest divergences and the presence of the perforated metal had no effeat on their performances,

Place Sountd Absorbent Material Against the Perforated Metal forr Maximum Transparency und Absorbency

Tests 3, 4 and 5 employed £115 fewt samples mounted over & frams having @ rigid back into which ghss fiber
blankess of varying thicknesses were placed. In some tests the sound-ahsorbing blanket was placed againg the
perfiorited sheet with or without airspace behind it. I others the bianket was placed against the back Jeaving an
airspace between the fioe of the Wanket and the perforated sheet.



The tests-chearly demonstrated:

[, Asagenetalrule, the thicker the absarbing blank e, the sreater the soand absorbency. Bul, the thickness of
the absarbing blanket showed its gremest effect below 500 He with the effect increasing towards the lower
friquencics,
Placement of the nhsgrhent hlanker against the perforated metal with an airspace behind & does not
dimsinish sound ahsorbency.  On the other hand, the airspoce heliind does pot contribule o sound
ab=orbency,

1. Plactment of the sound mhsorbont blanket awiy from the perforatad metal-leaving an- airspace hetween
noticeably rediced sound sbsorbency, To achieve EVIKIMU (FARSpATETCy of the perforied metal shie
and the reatest sound ubsorbing efficiency requires that the abepebent material be placed ayinst the
perfuratied sheet.

|J

Test & demonstrared that when n polyethy lone film wis placed ne o protective gover between the ahsorbent blanket
and the pesforatéd shest, there was a sunstantial los in absorbency At frequincies ahove SO0 He and the loss
increased-as frequéncies wenl up. Below 500 He, the absorhency loss was negligible. Loss also incrensed with the
thickness of the polysthylens Glm.

Dr. Schulte's Caleubntions Relating to Tuned Resonait Absoriers were Clearly Demonstrated

(Refer 1o explanations of Tuned Resonant Absoeber on page 17

Rivierhank s test device comprized the basic elements of & funed Resonant Abzerher with the netshle exception that
the perforated metnl sheet was backed by o layes of aluminum honeycomb with 1" celis.
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For the tests, glass fiber was pressed info the cells 1o varving thicknesses from 17w 47, This wsembly was placed at
thi top of a box which was 4™ deep from the underside of the perfornted sheot to the betom of the b,
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Dir. Schultz explained the need for this design:

"W hien the airspace is continuous, the behavior of the absorber changes greatly at diffevent angles of incidencs of the
sound, As the sound direction changes from perpendicular to the surface of the absorber (angle of incidence = 0) to
the grazing incidence of 910, the tesonance frequency changes drastically. rising wwiny from the intended frequensy (o
as much as three oclaves higher” i

"By conirast, with the partitioned-back strugture, not only does the reaonance frequency remain the same as the angle
of incidence intreases, but the bandwiddh of hih sound absorption acluatly becomes broader.”

Thie chrt on page 22 iHlustrites a testwhich nsed an aluminumsheet 088" thick pertorated with 1187 (.1 23 holes b
% 14" straight row centees providing an unusoaliy small percentapge of open arca, 2437%, The target frequency was
g low 125 He. Clearly the Tuned Resonani Ahsarber performed a5 enpected with 8 Sound-Absorbing Coeflicient of
1.0, veiy close to 100%% efficiengy.

Cabeulating the Resonance Frequency of & Tuned Resonant Absorber {TRa)

T deleriivint the resonance frequeney of the TRA used i the test discussed above, Dr, Schultz's nimogrim fisr
dolng 50 15 shown on the next page. The elements of the TRA are asfollows:

t  thickness of the sheet = AB0"

& = the cffective throat length of the boles in the sheet, (o= L+ Bd) = 080+ 125 gy=am
h= distance from the perforated sheet 1o the back of TRA = 4"

P = Percentage of open area = 2437 %

Usinz & ritler, conpeet the point 18 on the "e™ scale with the point 2437 on the T stabé. Mow place vour ruleronthe
point where this line crosses the M ling and draw o ling 1o the 4" peasition on the "h" scale, Where this line crosses
the “I* ‘seale, you'll find the target frequency that should be most highly atenuated by this Toned Resomand
Atsorber The terge! eequensy for this TRA has been docérmined to be 125 Hz

¥ou can use this nomograph to solve for any misshng component of o TRA vou are designing. (lean copies of this
pranogram are found inthe Appendix of D Sehuliz's book, ACOUSTICAL USES FOR PERFORATED METALS,
avnilublie from the LEA, or ask your LEA. perforator to secure one for you, Itcan be reproduced of any copying
machine.
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IPA Standard Perforations

The enormious auniber of perforating pitiems possitle with round holes; squares, slos and other special perforations
make it impractical to list every combination, The following IPA numbered perforations: sted and tllostrated here
are common 1o all members and considered Standard, - The die banks of IPA members hold woling for liferally
thousands of additiooal patlerns so, if yoit foquirements cannot be met with a Standnrd perforation, consult with
ot IPA members supplier. ]

Roand Holes:
Holes
PA et 5. Oipen
Mumbers - Perforations  Centers . A Line
HiK 24 n4ar 625 0% Staggered
144 2 Dast 3T 4% Straight
102 T IR EiL 3% Srraizht
103 Bz 0&5" 324 26% Siraight
14 AR L 3335 30 Siraight
0% 1 hE™ 334 3T Siraight
106 115" 14 kL 2% Stagiered
b7 S Ti6 i 36%  Siaggered
10 siad 18" 74 F6ta  Stiggersd
10 [ b A 47 il Seorpered
LED T v gV T 33 3% Srapsered
i 3 W 1% 1% - Seppered
Ll 24 1o b v 47 36t Saorercd
13 14" e L 4% Smggered
114 L 732" 24 2% Siagyered
12 Ig" W' 1% 3% Staggered
1i6 5327 hk e a4 46% Stapmered
117 a3 W 1% 6t Htappored
118 Fis" e 19 % Staggerad
119 e 56" 2 33%.  Sapgered
120 g smen T S8% Staggered
121 W B 5 0% Sappered
122 ' 116" i Hi%  Saggered
125 W bt b 1%y Bdagpered
12 ET L 4 5 419 Siapgeed
135 Hg #la" 4 40% Staggesed
126 3 SB" 3 13%  Smpgered
127 " M i 45%  Slageered
128 157 Fia" 2 47% Siaggered
12 g ol 2 8%  Staggered
130 s e 2 Ea0n Staggered
131 g " | 3% Siaggered




Checklist of Perforating Cost Influcnces

Material type - Remember the feas expensive terial miy not be the dowest oost; 2 highdr sirengih atloy miry
nllow reducing thickngss. Keep hnrdoess below( Rb,

Material thickness — Thinner materials perforsle sasicr and fuster.

Hobe shape and putters - Round holes are the mest economical, 60° staggersd round hole patiern strongest
and most versatile,

Hole size — Do et go below [-10- | eatio with sheet thicknes: Stay at 2-to-1 or Taeger if possible.
Bur skze — Do et go thinier thai | -to-1 rtio with sheet thickness,

Center distance — 1t controls feed rate and thereby the production mie, if possible, chocse @ patiem with lomnger
center distanee,

Open sireas — Extreme open area proporions tend to inerease distortion; il possible, stay under T0%.

Margins — Keep side margingto o ninimum 16 tedice distoition. Use standaed Unfinished End Marjin if you
ean.

Blink areas— Consider the die paliern when losating them, Consult with your IPA metal supplier,

. Stick 1o standards — specifi standard hole paviorms, materials dimensions and 1olerances whenever possible,

Before specifving a “Special.” consult with your IPA-memben supplier; he can- work wonders with existing
tocding,

Accept normal commercial bums unless otherwise specified.
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Table of Ganges and Weights

Wicights and Gauges have been compuied subject to standard commercial wlernnees,

Steel Cialv, Steel Long Teme Stainless — LSS Gaupis Mot
UISS Gange Rev., IS5 Gauge LS5 Gauge Tha. Per sq. fi. LSS Gaupe
Clnivr - [RsTHiAl b Per  Decimal  Ths Per  Decimal  Ibs, Per Decimal  Chrome  Chrome  Desimal  bs, Per
sg, it Thick. sq. fi Thick. sq. fi Thick, Allos Mickel Thick. sy, 1.
iz AT Aiell] E63 A0 Alg 427
31 A0 Ji4n ' 23 Ab i AED A5
i} 0120 LS00 0157 56 e fed S8 25 S5 it
2 0135 S63 AT T8 a4 SB1 RN ] 579 0]
a8 RRE L 423 AET TRL i ] Hdad 0156 A43 BE0
o Al iR 22 A AKT ST 1T T J21
26 AT T30 AELT 06 ArLH T6R A187 s J87 i E 827,
25 205 BTS 24T 10310 ol A1 2R R RNE ] D218 Rl
24 D239 100 M276 024 Lals 250 1030 1.050 AR50 1. 148
n 0269 .25 R 027 1143 D281 1158 1181 A0E1 1286
2 2 1.2500 (536 130 el HiEY 1287 312 312 1.424
21 ME2S 1.375 Rl M33 1393 M343 1416 I.443 D343 1562
0 A3E0 | S0Mh 3G A4 1.318 MAT5 1545 1575 0375 1.7y
19 418 L750 DAEG 4z 1.768 AM3T |.802 1.B37 D437 1975
1% A TE 2AH DELG L 2018 AR5y 20640 2100 il ] 2397
17 (D538 2250 METS 054 2268 D562 2317 2362 D562 2572
1] 508 2,500 JH35 56 W0 2518 D623 2,575 2625 D25 1548
15 M6T3 2E12 AFT10 2.9 R ] 2831 0703 2894 1953 ATo3 3216
14 74T 3125 DTS S2R1 D75 3,143 AR 3218 3281 0T7E1 3583
13 0897 1750 Arid 306 Ay 3768 37 3.362 34937 0937 272
A4 4375 D84 4531 0% 4.393 LR 4 5iMy 4,501 ML ES 5007
B LT S.000 233 5.156 120 108 25D 5150 5.230 1250 5.742
A345 5425 (1582 5.7%1 A54 5011 406 5.793 5906 1HHDG a3l
1494 6250 532 G Al 562 6437 6562 AE62 7.166
644 BETS 1681 TARI A71E T.OE] T21R AT1R TR5S
AT93 T5(H) 1875 TSN 7.752 AR5 E.5iy
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Fable of Gauges and Weights (rontinued)

_Brass Coppes Ay £inc Mool
B&S Gauge, B, Guuge B&S Ciauge L Chauge LSS Cianpe
P e ibs Per  Decimml P Per Decimal  IhaPer Declal - thi Per  Decical B Per o
s T hick. Hip, 1. [ hick. s pRITS S s it | hack aq. fii, Symibsal
E S 353 o0 Alg .OnE 13 LG o
3l AMEED 382 L0 A6s 009 130 DRE™ G
kLU D100 Ad] 12 557 AT 44 LI a5
25 DI ATE RIER LG03 MR 158 noes EL
083" 75
juts 0126 555 Ak 4 650 A3 ATE AMEET i
7 0142 A A¥b 42 D14 202 AHpA" g5
L JSTES T el B35 LR 230 Ao a0
25 LT 1) A 028 it 259 AInsT 95
HULRTii 1M L
24 A2l BEG 032 1022 0240 e = J2% 4.70 D11 17 I
23 D26 A 025 102 a2 33 on 375 123 12
23 it | I-1E5 AR 1.302 (25 AL RipTE] 3ET HFLEA 115
21 NZES I.256 032 1.4%4 28 A MED 1AH) DL4L" I 2% XL
0 L5200 L4l D35 1627 A3z A fLEL 242 D4 I35 X
9 A5G 1582 4z (L 036 S8 A Pl LIS 39 D
1% e 1776 49 2280 RIETI] 578 A535 2,06 L9637 148 axl
17 953 1996 05§ 2695 S B8 50 N & i v - ax
16 D508 2238 165 3070 A5 T34 s 1.68 AKB5™ 168 XL
ES D57 2516 AFr2 3338 M5 321 040 150 A3t 175 N
k4 0641 2,825 B3 3. 86kk Ams3 H92 056 1.35 Apag” 18k X
13 720 3173 095 4410 £ | i.040 32 1.20 o207 LEE axL
12 B0E 35640 g 5065 R0 1170 023 L.as 0215 95 ax
11 ArHT L L 120 S 578 080 1,31 034 iy 229 208 ANL
L -1aias 4.4%0 34 B i 14T 20 T3 M2 R i Bax
o 44 5041 148 6873 Jad (W-E L) nis &7 23T 25 5X
b JZES 5662 a3 Te60 s L7680 AR ] B0 AT 228 GXL
T BELE 6358 e B30 NEH 1580 014 a2 AozsLT 235 Gx
& 620 7.138 203 G420 B ] 2254 A2 A4S ML264 240 23X
5 kAL K5 20 1220 i Eelt] 2685 ARl i | QIFIT 248 THL




STAINLESS STEEL - Mot Rescuared

COMMERCTIAL QUALITY- Hot rolled and colid ralled sheesand
cold rolled sheets produced rom coils.

Width Tolerance

e

| Thickness | Up To 60" Wide |
WGA-16GA 3
Crver TRGA-TGA =0
Length Tolerance
Thickness | Length Tolerance
AGA-TOA ne-1zo" : 2%
e [ 207 +2-14"
COMMERCIAL QUALITY - Shearsd Mill and Univessal Mill Plates.
- _ Thicksiess. F
VIGEIRT [ Over 38| Over 12T
Widlth Length : by Width Tolerances i[5
0%60° - 14" L7, N S T
Civer 607-§4" -TA+T16 =136 -14=15/16
. Length Tolerances
- o"-144° ~pgreaa] g N Rt | T G ir P
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THICKNESS TOLERANCES PLATE

Periissible Variation in Thickness for Rectangular Carbon, High-Strength Low Alley, and Allov-Steel Plates,
When Ordered 10 Thickness.

Nile | — Permissible varfation under specified thickness, 001 inch,
Mote 7 — Thickness 1o be mensured ot 38 10 3/4 inch from the longinedinal edge.
Woke 3 - For thickness mensured at any kocation other than that specified in Note 2, the permissible maximum over

toderunce shall be bicreased by 75%, roanded 10 the nearest 0,01 inch.

Tolerance Cver Specified Thickness for Width in Inches

| Specified Wi, Per
Thickness Sq. Fr. To 84" 84" Ta 96" To
_ lnches  InLbs  Exel. 96" Excl. 108" Exel.
le" T.6b A3 43 £3"
14" 1021 03" ikl 0"
e 8 A3 037 i
et 15.32 ren a3t 03"
rfél |7.57 03® o3 n3®
12" 2042 ikl A3 03"
X" 2397 13" 03" 3"
it e S ) il 3"
34" 3,63 A3 rE A
8" 3w oA 4" A4r
I" 40,54 A" fe" a7

Soumé: ASTW Af, Takle |
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Sheet Thickmess Tolerances
 Stainless Steel Lbs, Per Square Foot
Mean | Min Max, All I All
of of of 300 400
Gage: Cage Grage Gage Serkes Series
7 01374 | 0Ims | pagis | 747 73
8 L .93 B8
|9 013 Bide | Gled 6.1 6.165
1 D135 | oa3m | ol S67 5.561
[ H 012 | 0d15 | 0i2a S| 4w
12 | 00054 | Giobd | adied | 4427 [ 4342 |
13 U0s [ ooss | 00w 5TE 3708
i G0751 | G070 | 00Te1 | 3154 | 300
15 OoG7a | 0063 | o7l | JR36 | 2766
16 00895 | 00565 | 0028 | 249 | 4%
17| 00S3K | 00508 | 00568 | 2459 | 2211
% D048 | D043 | 0051 | 2616 1.978
] 0042 | 0039 | 0045 1764 | 1.7%6
[ 20 00335 | 00335 | 0373 | 149 1463
3 00324 | 0034 | 0034 | 136 133
22 | 00093 | WET | 00313 | 135 1207
3} Bized | 00299 | 00279 | LI0BE | 1085
24| 00235 | 00Zr | 043 | 0987 | 0968
[ 00209 | BOT9S | 00224 | O0E7I8 | 08589
6 078 | 00163 | 00193 0748 [ ETE
] DpAs | DS | TO0EE | 0693 | 046781
£ 00151 | 08136 | 00166 | 0634 | 06206
B 00138 | 00123 | 00153 | 057% | 03671
Ell] ppizs | 0kl poid | bS5 | 05137
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NS-3:- Manufacturing, supplying & fixing of pr-fabricated RCC coping stone of size 530mm x 1125mm

x 100mm thick as per top face designed and approved by site Engineer with M-30 grade RCC with 8
mm dia. tor steel at 150mm c/c both ways and manufactured by vibro compaction process using joint
less FRP/GRP steel moulds of required size, shape & design. The item includes cost of cement,
Reinforcement, transportation etc. (Note: Under layer of cement mortar to be laid as per site
conditions & should be paid for separately).

Date- Signature of tenderer/s

Place- Address.......ccceveiine
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