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Sound Insulation of Wall, Floor, and Door Constructions

Raymond D. Berendt and George E. Winzer

The dlttlL obtained aL the N_ttlolllll IIiIrcllti ot Stanlittrds oll the _otJ;id lll_tihtting )roD-
crtle8 of bllild[llg _tru0t,rcs are 81]]_IHltrIzcd. The rl!sulta of tim two prevloo_ Stl plements
to B,_[S Report 1.14 (11;55)areincluded, toget hl!rwith later r_uit._ obtltined tllrotig_lJltntinry
IDOl. Single fi tire ratings STC and [NI/, for t_iriJornu_ouncl trlttl_lml_lon ltlld impact
_ound transnll_ls_on rcam_tlw!ly as well its the oatJtvo /rot tie;Ivy b;t;td _pcctrILOf impact,
;loire itr+_included an itllditlozm[InforlnlttJon. A brier dnscription of tile sotlnd.lrtClLsnri;ig
tochll q_le8 a glvell.

1, Irltroduetion lave volumes of approximately 1213, 1091, and
1031 cubic foe1 respectively. _Vnll test panels

Building _[aterials and Structures Report 144,' |lsuall_r built int_ a 2XS-in. wood frgme with out-
issued February 1055, and its two supp]ements, slde dm|onslons of 71X8S in., are lost+died in the
issued in Februnry 1056 and December 1908 re- test opeuing between rooms A and B. Floor-
epeelively, included the results of sound insuh_tion ceiling test panels of 1he mmm size are [nattdled in
lnoasurolllonts elide at, the Nl_tiOlll|l ]]ureat! o[ tile test opening bebxt,'eon rooms C mid A.
Standards through December 1957. This _ieno- The method of teat employs an intsrebanga of
graph is designed to supersede S||pplem0nts l ted source =rod rocaivlug rooms, wberain first the A
2 by including _ll the information co|its|nod in room is the source roam'and the B room the
them as well as itll results obtained in fie period receiving room, and then vice versa, Tbo results

Jamlary 1958 through January 1904., of the two tests are averaged. The sound sourceIn recent year_, the increasing severity of the consists of four boxed loudspeakers placed in tile
noiso controlproblem in multlfamily dwellings lms lower trjh_lr+d corners of the room. In olteh

placed,, an emphasis upon "Impact sound insulation, room six ndcro danes selectively placed at dis-
:lherefore the co,titre band =tn*dyses of impact tsnces ,no less than one-quarter wavelength for
sound pressure level measurements (ISPL) itr0 the loxsest test froqummy from zdl re.qecting our-
ano|unod in the results reported in this publica- f,tcca, spaca-avoratgo tile sound pressure levels
tion. It] addition, theSound Transmission Chios I whicb are au_omtttically recorded by a sound
(STO) wdues have boon included as a guido to loyal recorder,
classifieatlon of the sound insulation of wails, The cloven test frequmlcies used lira 125, 175!
floors, lind doors. 283, 350, 000, 700, 1000, 1500 2000 3000, and

TIle authors express their sincere appreeltttion 4000 hertz (1-1z).* '+rim teat signals are frequency
to the members of the Sound Section Staff. past modulatt_l at a rate of 8 times per second to give

bands of frequencies; approximats bandwidths areand presant_ who parlor/ned the measurements
cited hero and to tlm members of the aoetlon's
Meohlmical"_, Support CJroup who pro(iuccd tile "Onehcrt_-ono e clu per _d. Thl_now _ymbol was ado _t¢tl by tl_0+t_I_Vollth_¢zlp$_l _oclllt.l_l;_tl o11 Wolglltll nt+<l hlv_ltt_& l_aTt_ OCIG_++
drawings of the test specimens. .+, +t_.

Spaefal thanks _a due to Gary R. Kahl0r, who
oheohvd the data and to Davis R. DcAngelis
whoso dr_+wings have greatly added to tho ehtrity
of ths descriptions contained herein. 'Pho eo-
operation of _Irs. br, tloma Clooren, who typed the c CONTROt.
mnnuscript, is sincerely appreciated. T_+,_ u_c._ ROOm

/

2. Measurement of Sound Trans-
mission Loss

TEST FLCO_-
/vloasnrelnents are ln_]o in accordaoco with c_..,_,_P_,,_ ,,I i _T_$y WALLPANEL

ASTM EOO-OIT. _ , r"I i

Figure 1 ,shows the test rooms in which most of _ , , stbe results contuin_d in this report were obtained. I I
Rooms _, _ and O lira rovel boPaet rooms which ' '

I For_l_b IllOStl_*rltl¢_tltl_lllo[Do_tltoQ_tg*UiS*OoV0_fll£DIl_rllttlllg
Otllw W_h_ngtonI_.0._2o1¢.'.I'tlOV40_nta.

AmorleallSocietyt_r'l'e_{i/_gand ?*ll_lotlalS'"rentattvn/I¢_llltnen<el| F/tlI/It:_ 1. Irtrlical aecll'_rl of NI]_ _all;[tl Ira_eliliesio_l+ra_tl_ tat I+aboPator hlv_tt/¢nloltt o( AI[_'II_ SGIJI_II*l'rttl]llill_nll [./_$._
o[ lllllJtllll[ FI_r_ an,rWalt,." ItS*_'?+l I}¢qJgllallOll: I!00_IT+ [_llell I_l. fflCl'liIl'g_

1
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as follows: de20 percent of the aomiaal test fro- is desired sufficient dats are reported to onnble
f quoncy at 125 IIz, :E 15 parcaut at I75 IIz, _ 13 one to readi y obta n any of t to st mr averages.

'' percent at 350 l/z, -I-7 percent ttt 3000 llz_ _5
percent at 4000 Itz, and el:10 )ercent ut tile other 4. Sound Transmission C/flss (STC)

:_ frequencies. Tim signal received is filtered to
ira)rove tile signnl-Uq-nolse ratio. Tim sound In this clussification system t_ test s:eeimun is

,_i _ion:_traasmissi°n loss (STL) is defined by tile Oxl)res- ratedattlobYeevene°mmringtestitSfrequeuclessonm,I transmlssionwithtto sountl°sses_9

STL_'l_,-/_+101O_lO f _''In_T_) /lcci_)els, tr'_liS'lIissiol' C',lsfl ColitOll,*_, Stl_O ao/ito[,r_ .l,,ylm constructed on eonvoatlonal sami-logarJthmz_¢
,_i! where: paper ns follows: t a horizoutal line seglnant from

1400 to 4000 llz, at tt sound transmission loss

! d f_t_tiluo-apltce ttverago sollnd pressure level ill Vtllne uorvespon/llng to tfio sotlnd trausff/lssion
tho sourea room, clssa'.._a told/lie line •segmast decreasing 5 dB in

the mterral 1400 to 350 llz :t low-fret uency

i Z_=tims-space average sound pressure level in segment t cereus ug 14 dB iat m nterval 350 to:; tho raeeiving room, 125 Itz (see fig. 2). The somld transmission
class for tile specimen correslmnds to the higher

'" £'=arsa of sound transmitting surface of tile STC contour (to tim nearest decibel) that fits the
' test specimen, sonnd trltnslulssisn loss inoz_tlrsm_llts aseorditlg
: I to the following rules:
: _ A,= total absorption of the receiving roonl, iu (I) The sound tnmsmissias loss values must bo
: !
;el sabine, oil or above tile STO contour in the freqummy

range 350 to I400 Hz.

i_'i 3. Discussion of the Slngle-Fiflure Rat- (2) An average deviatiou of 1 dB or less is.., )erm]ttedineaefiofthofrsquenayrangasbelow

Lt lngs of Airborne Sound hlsn|atioa ;150and above 1400 Ilz! (in c_dculating tim average
i:i deviation in tfiese ranges points lying above thecontour tire ttSSlllnSt to lie oil the contour).Since tim bogJntlillg of investigatioas of the
:! acoustic properties of trrehltectund slructures Three exam,qes are ,,iron in fi,'ure o, the sq'o

• . i* , t_ _t --
' ' several methods fiavo been proposed and employed of Curve .4. Is 50 as _tormined by the SPL at

toclassifyasdlstructuresby menns ofa single- 17,5Hz; theSTC ofCurveB is40 asdetermined
i value rating as to their souud iasulating pro lorries, by the STL at 500 flz and the STO of Curve O;._ These ratiugs have all beau based upon tfia pfiysi-

_iI cal measuraszasts of STL ttt various fruquaucles, is 30 tm determined by the STL values at 2000
i'_ lho nine-frequency arithmetic average tras and 3000 Hz. Tfio foregoing examples illustrate
i _ reported hi BMS Report 144 (1055) tuldiu tim the usa of the rules for determining the 8TC and' interim, we hays useil single-figure ratings, erich also poiut up the advantage of having a single
?_.¢ as the eleven-frequency arithmetic average and figure which drastically reduces the number of
_ the energy aversgo, l_hese early rali/igs have sound transmission loss spectra which have to ha
'_ been superseded by the sonnd tranmnission class exanfined in order to choose a construction which

(STC) in the _resentpublication_ It is comt!mldy will meet specific sound insulation requirements._ Tfio STC values (indicated by *) in tile tables• acknowledged that a single figure ehtssifieatlon
does serve a useful purpose in ctttegorizing struc- for panels 008-020, 237-238 313-319 438 and

, turas with similar sound insulation properties. 711-712 were obta ned from massurements at
It should be emphasized that the sound transndsslon nine rather than eleven frequencies and should be

i loss spectra 8houfilbe studied in order to choose the regarded with caution since it is difficult to pro-
proper sonstructlon to meet the sound insulation dlet the bdmvlor of test specimens at, 1500 anti
requirements of a part@ular installation. 3000 ltz without/ictnR1 measurements.

The sonnd transmission class,which is based on
_i It minimum performance concept patterned after 5. Measurement of Impact Sound
;I European ratfitg systems, makes an attem _t to Pressure Levels

rank-orderpaselswithsums regardto insulation
;,i from mmoyfilg frequencies. Since the methods The assessment of impact sound transmission
i of obtaining tile various single _gures differ, through a lloor-oeiling structure begins with the
"_ caution must be eterclsed to avoid u,_qnrldifferent measurement of the sound pressure levels in the

single figure classification values int_fe'J_angeably; room below, which are generuted by a standard
i.e, a test ptmd whoso srithmeti_ or enor_, tel)ping mauhino in operation oil the test floor

' average is 4.5 dB will not necessarily have an (see fig. 1).
F STC of 45 more than likdy it will dilfet I. If Impact sound )ressura level m0asurements aresemper son of present resells w th ariz.el' resu IS made k] acuordulleO ;viLli tile leO _eeommeuda-

IF, llue_ ghat *q'lt,OyadlntetDtvtatotoEt, lc¢ t*lSO I_l
Ttl_r_ll)l_loll el _Ot_lld throLIgh l'artltlotz Wall_," Btl _cl, pa D, _o, It_ +AS'PM EO0-_]'I" A4, I. INI,
2ltl (10_) filet), AflT_. Et_-_I'P; Nots _,+ p, 3 ,

2
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l_oum: 2, Sound Trans.tissian Class _

_lO) cotltours with three Otplcal _1 to
npertra illuslrohnfl use of S'1 C ratinff.

_ 2E

Io

_, 0 I I I r I f
_, ,25 250 500 Iooo zOO0 4000

FREQUENCY, Hz

tion R140-1060 (E). _ 'Hilt ilupllct SOlllld iS gllll['_*" ill dlSlllfll,cr witll II sl)herienl Rllrfllce hllvlng it
!t ' Ikttld lly li tallllhlg inachinej tlguro 3, iJhleed radiusofttmutS0 tin.

successively in at least three 1)osilions ml the (f) The hammer should strike the fleer only
l,esf,floor, li'or tlool'8 which tirenoxdlonlt)geneeus,

th_ Lapping machine pofiit!on is carefully Sl)eei-
fleck; e.g., for joistconstruct,lens tile mnchine is
placed with the line of ]IRIIIIBOr8 strlkillg (a)
between joists (b) on a joist, and (e)TM lleress ll
joist, with silly the center hammer striking on the
]oisb.

T.ho tapping machine is constructed in accord-

anon w_h the cited spoeflieation_ as follows:
(a) liivo hammers placed in a line, with tile

center Lo center distanc_of the two end hammers
about 40 ela.

(b) The time between successive impacts should
be 100_5 mace.

(c) The effective mass of elieh hRlnlnoP should
be 0,5 kg (within 2,5 per'cent).

(d) The drop of the lulllllller Oll 1£ thkt floor
shouhl be oquivalollt to a free drop without
friction of 4 cnl (within 2.5 percent).
(e) Thepart of the hlunlner which strikes file

tloor shouldbo a cylinder o( brass or stool, 3 em FIGUItE _{, ?apldtt[I IItfI¢]¢IH*! [lSt'll for _cnerahl.fl soutul

field for ittlllacl I_otl_tl trattl_ttt{ssiotz tlleaazltettletlf_,
* ntemntlonal Organtta0oo for $tanllardltntlmt llecomnlenrhitlon RI40

.Fleld snd Laborntory .Mut_tltt_tnotltl of Atrtmtnu tmli hltlm_t $Olllld 'rnlns- 'rho fiVOOlS kg lit, tn_ti_tt fitll 4 cm to nltl fltmr itnl[ llrodtlv_ lO hnllaCtS l_r
ml_ioll," Bt ed,, Jim. ll_J. _¢colld,

q

731116L] 0---_-I --2



onco each tlmo i_ is rc|oasad and' ahould alwtxya which doponded upon tho sotlnd pro_ura lavol h_
fall through an effective hclghl, of 4 cm. th_ room containing the tap flag machitm. Tlmt_

(g) In the case of tr fragile Iloor coverlng_ ]ram- method of illattauroment has boca superseded by
mars should Im _aed which have the striking liar[ the method described in IJm preceding section.
coated with tr layer of rubber of which tim di- The differences in the reel,hods of mmLauring the
monaions_ composition tin( "¢tl]Cltllzttt ell PA'06poe - impact sotnld pre8811re let_els ixlld _]i(J _a]ll_lii_ [088

are at/eh tha_ I+ho conversion of numerical vltlu0a• fiad.7

i_' , The space average s,ouM pressure levels in the from one to tile other is not, fmmiblo.
_i_ room below the floor-[,ailing Lest panel =tt'o doter- In this Monograph tt computed overall vahm

mined in octavo wlda frequency bands from 75 to (OA) which is the sum total of the eaergy cantrl-

:,_, 4800 ]tz, with a reforeneasouat'l iresauro of 0.0002 butitms tff each fret ueney Imnd is reported, In
",' d.yno/cm _, tttl(l ttro atljustod t_) a reference absorp, mldltion ml impact noise rtttlng ([NR) is r0 mrt0d
<:_'_ tmn of A.= I0 In _ or 107.1+Ita ll)_ th0 addition of as w _o t eser be< It th0 next section.
; t I

)..j 10 logm _ to tile ntmmured levels, where A 7. Impact Noise Ratings (INR)

is the absorption in tile r0eeiving room expressed q he ] odm'al Housing Admlnlstratloa has pub-
+. in 6ttbins. lished a gulda Loim met noise cos[tel in multi-

_i_ 6. Discussion of Single-Figure Ratings thoreemnmendcd maxi.nunl imp[tel, sound prossut'a
family dwelllngs, s Tile guido contains t_ corve of

..! of Impact Sound Insulation levels (ISPL Its measured in [ha room below
" Iloor-eeilingeonstruetimm, and a single figure

.' i ]lMsImpactReporttes_rcsult,,ilg4pworol)rescntedobtainedlmtapjdngbytL methodl°Ssin impact noise rating (INR) indicating the dogr_a
i

2" r fl areal at+lit ergo [l_tlal for Butn_i_rdltatlon noeo$an)lqtdatitpn 1114(I I'*lta Jl_t N<_I_oControl Irl Multlfttmtly Dwt,tlillgl " FIIA NO. 7_ f0r
,+::l "ltlehl and 1Al_nqory Min*_Umllm/it_ at hlrtmrnv ttrld lm met 8Otltld ttdn by Ih+J _tlla,tllltetahqlt tel I)0¢_JI_IOItL%U,8, flov_tll_0_l ]+rlli_lllg
,'r_ +Pt_mmtt¢lort.'lllttu..Jan+lg4"_], OfleasWt_ tgt_)n+ ).tJ.+k_O2+l)rcmfiotm tl,

SI
",;1 t:_. flO
r:i NR. -3

;.+l NR= "5

;.'I ':mO FHA CURVE°
I:}_, glt_tr_l_ +1. FIIA Recommendrtllon Our_e
+ , _J I"P with th_ measured impact aormd prtsaur_

?.] _ 0 t=.+4 levels ISPI, of[our typical eonstruction_and their snotn .fiCure tnpac noise
: _ 0 "_ rating (INR}.

++z ,, ......,,0o,,,,+++,,.,,,0+.+,+.,,o°,++."-- land _ata,I

;+ "_E++

+ _ 40

:_ so

> I I I I I I I I I I I r I IIO0 160 250 400 6SE IOEO 1600 2500
125 200 315 500 BEe 125E 2000 3150

I/3-OCTAVE BAND CENTER FREQUENCY, HZ
4



of acceptance or nonaceoptaneej as won as from left, torlght)of
descnptt_ons and data of many constructions, 4+7+8+0+10-{-9+9+8+0+t+2 70

,_ Figure 4 shows tile FHA Recommendation Curvo =Tii-_i.75 ( B_ along with file measured ISPL values of four 16
typicnlconstructionsand tlmlrINR ratings, toldtileconstructionfailson severalcounts--

S In ztccordtmc0 with these recommendations, (l theISPIJexceeds8 dB atseveralfrequencies

ttccoptabiIityof _tconstructionwouhlbs deter- and (2)thenman do'chillonisgreaterthtul2 dB.

i mined by the following rules: Ilowever if the F/IA recommended curve
were

(1 The measured ISPL curve may not exceed nlovod 5 (Ill upward the measured ISPL wouhl
' tile recommended curve by more thall 8 dl] ttt any ba W t I n t to to erancosj Itnd t in structure rates

frequency. INR=--5. The measured ISPL of construction
(2) The moan dovlation in tile unfayorftbie "D" exceeds tile FHA curve by more thou 8 dB

sense me not, exceed oyer t,ho tit some froqtloncles_ Rnd cortsequontly _sgiven Rn
sixteen I INR=--3,

The ll0iao ratin Since the inettstlred sound pressure levels are _L
mined b until function of the absorption of tile rocaivlng room,
the _ etlrve the data in tits tables are normalized to a reference
quirmnonts. To further illustrate these ttbmrption of Ao=10 m= or 107.0 ft _,
consider constructiml "A" in figure 4 it el In tile FIIA No. 750 Guide the data are nor-
meets tits recommendation, and in fact, fl nm]ized to a reference reverberation time 1,=0.5
curve may ba shifted downward 4 dB ithout see. Tile distinction between the two nomndimt-
exceeding the anowable devilttion; thus t con- t,ioll methods beeoJnes significant with largo
struotion is given nn INR=+4. Consl departures from _ receiving room vohnuo of 1100
"B" moots tile roeommoudat,ion with a lnoltn • ft a however the laboratory test results reported
excess ISPL of less than 2 dB and does not in this Monograph were obtained in a 1200 ft a
8 dB at, any frequency hence an INR=0 Con- roelll in which case the two normRllztttion nlothods
struction"C" has a mean excessISPL y aleresultsagreeng w ttn 0.5tB.

I
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PANEL 616

,9. by 30. by 8_-in, 8olid wooden door; span_ rubber gaskets, approzinmtdy )_ by _ in., around sld¢_ and top

i P^N_I. 61&

I_ floor jamb; _ponffe rubl_cr drop cloaure u,_s installed in br,6o_a of door.

iJ

).i PANEL 617

_'_ PaNI_I. 617. _.* b t 86. by Y_-in* solid t_ol_len door; _ fell drop closllrts iiist_lZed in bottom of door two cylllldrlcal fear*,
rrl_l_t #flaker8 _-in. diem covered t#ilh a dasticiz#d fllbri¢ fllotllffed on door Jamb provided a doltble s_ol
0 on_ top _lnf _ d_8*

_i P_*N:'II. 618. _t/... bp _1. bp 8.$-in. wooden doe• t#ilh _5_- by 70_-in. tmnet_ aft illto _-ill. rc_illcnt rubIJe• toltlch a_parated
file pan¢l_ frorll th_ door frgnt_ #iinilllr t# pllnd a.fO). Gaakff_ o_d drop ¢loMure_ _i_ldlar to t_o_ i*_ed w_lh

_i pa,,cI_17.

_.] PSN_I. 619. l _- by BY- by 8.I.in. wooden door similar to pa_el ft~O. l_edanaula• sponge rubber flaskcts _4 by {_ in. on

doe• stops _-iu. surface Inaki_ffl conlact t_lth tile door _rovided _eal al top and _ides; s ion_e r_tbbe• drop

_)] C fllltl_ tl_II8 in_ta ed il_ boftom of the door.

;_ _" _. ,,._.

i --in

PANEL 620

P,_I* 620. _{- by 3G- by 84-in. wooden door with _ by _t_'.- I_ t 70_-in, plywood panel_ _et into }_-in. rrdlient tllbbe•

which 8epo_ottd the panels from the door fr_rtre, ti*l_¢ _lywo#d _nels were backed witlt a laltdnllted la_er of

darnplnfl mllteriot. 7'he aerie arid drop clo_tl•e wer_ _iinilor to t_os_: uacd IMO_ pailel fIlO.

. I_N_I, 621. 3- by ,_1. by 8_-in, wooden door _imilar Io pand fl.°O, l_cc#lngulo_ hard rtlbber _skels ;ised irl_tead of _pong_
rubber on doorstops. A 8public rllbber drop £1O_lzr_ lVII_irlM_dled I_1 botlrmt of iJoor.

PaUEI. 622. Same as paml a_l, except cracks between the doom.and doorJnt_lb were cotnlpf_te_y sealed arouml tlw
follr edges on Ill# side oppoMte the go_ket_ with a _oft cloy ca_llkloy compelled.

PAN_L 623 _a e as I _ne a9 , e.zcep he h r /_er O s_el_ t'ere re t leer IIly _oft _ponoe • _ I_er _/c_ske/s,

6
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_!' PANEL646
• !

;:_'1 P^N_L 6.1& 00- by7_-i occo 'on-ypefo dingdoor On eachride _0 i_:rtlool_anel8forming 10 pleats, madeof .five-plO
latninoe Imteril io, o s tet yof _nv hreac tJposiionboardcole Jis at.di1_nerplyo/itt_reonate_

i:_. !_ shoe no JJane s _ d o vcr lea see pa oyrapN s Liners of -ilL. composition board coverod with thin foilatlachcd nale o pane s I? ,her swoe_ s ri s a r e/_ed to r.z ernai eovers,ol lop and bottonJ o_ hath sides
and a hal$-raund rubber buntpor on t_.rttcal etlge which closed i.to two I_.tn. sponge rubber strips ate ]rame

_- _ ,Iolding,t_al_dI_edoor,

:' _ PAN EL 646-A

'_;l P^t_/, 646-A, _atn_ as panel a40 r/cope the linors were removed, as well as the _tXep strips at top a*Id bollom on on_ aicle onlv.

,i:i
2Y

;'4

f:.t PANEL 65f

_,:; P,*.U_I, fist. _- by 3_- by 7#_ -in, wooden door with _- by _5 _- by YO_-in, llaflels mounted in rubber Mmiler lo panel t_O,

_ottam of door; rubber Iv_s N in, hfO_ and }_,in, wide with a concave bottom surface,]_ 7, Y. Seals similar to those illnstrafcd with _nnel tl_4, p. 8. _ponfle rid&or drop closure instaU_d in

i.i

PANEL 652
I" P^N_:Z, (152, 1 _- h_ 3a. h [l_.i_ door eonMructed of Iwo patlels _¢ld itl i_ solid ivoo_tn /ram_; pantie wer_ _-in,.l_ck portlcl_
' : boar oo tpose_ of aood, silicates, anti bi _ or; le s t_ approz ate _ 412 Iblft t, The inner faces of the

panels _re coated tdth a bedrti_ compound and _-in. felt _dldina paper whioh extqlded or aund all to.lit
',; edfles of each _anel; appro_l'matelll _{,-in, airspace I_etween panel_; Ibc outer fae_ fine,heel wff_ _-in,.tlltek

hardlvood ,cheer, 'Plhl arsoftr bberflfls#¢_ _[ i hle_ n approzi_ aey_ In. in dlameter_stopledto
" _- b# l_t-in* wooden doorstops provided soal around top and _illes; II sponge rubber drop closnre with _-In.

i concave stiff ace in_tatl_d in bottom of door,

14
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, TAI_L_ I. AirborneSound TransmissionLoaJ--noons--Continuod

Alrborns sound trnnsmleslonloss(IndB) st froquenelcs(IIz)
Panel No. Wol_;bt

Ib/ttm
120 175 200 300 000 700 1000 1500 2000 0000 4000 STC

(103....................... 00 00 00 ,10 0_i 30 38 00 07 43 44 00 & .l

00.i. 00 07 43 44 50 I 48 ,i0 02 57 61 61 47 23,0

T,'.at, v I~A. A_rSorn¢ S0Z#/td _r_naln_*_on LOS_'JtlZRCZLLANI_OI/SBTJ[UCTUBES

Airborne sou¢ld transmission leas (In dI|) at frequeIlcies (Itz)
Panel No. Weight

125 175 250 0_0 000 700 I000 ]000 2000 3000 4000 STC
. . ----, .

008 ....................... 40 42 40 44 50 40 43 ...... 48 ..... 53 *43 36, 7

000 ....................... 40 42 45 44 48 48 40 ..... 51 ..... 0_ *47 37. 0

*STC baavd upon nino teat fr_qacnciea.

77







P^NZL 1128. 8action of ouler part of aircrofl fusdage; O,090-1n..lhl'ok aluminum allay skim The panel included agree _tiffen.
leo members not shown in drawing.

PANEL 629 _""

PA_I_d. 029. _ection of ouler part of alrcr_fl fuselage; outer able O.O80.ln..thlek and (nner to /er O,00_-in..Ihlck aluralnum
I:, alloy. ThepanelincludedsolneMiffewingmembar#nolsbownlndrawi_

•:_',_. :-,- ,_ ,,_,"T_-,-__..,

i_ PANEL 647
l_-'tto_b 047, _-_n,.Ihlch _iovabls partillon composad of _0- by 88.{n, longu¢-and-groore _anels let i:lla a altel "U " channel

, frame _ in. thick, _ ill, wide, and I in. ileep. Iz'ach panel was constructed of two I}{win.-thlck lagers ofa
!! particle board composed of wood, _l'llcates_ al_ll hinder, approximate dsnsilg 4t._ Ih/ft t separated by a _-in.
;_ wirapace; both _ides o.f partials board v_terld with _a.l'8,-thl_k birch. The _arllcle board lagers tt_re _ecur_d

to an internal woaden fram_ of interlocking members s_paralad bY a };.in,.thick la_er of[ell; also an "k'-
:,_ shaped aW[p of _.in,-lhl_k fill was allachedlo all fear edges of one parlicl_ board lag_r a laminated lager of
ir_ damping mat_rml applied to inner faces adjoining the airspace, The "U" chot_nel Irame sealed In
., teat opening with pla_ier,

_! "_"_? "_"-:_

';! PANEL 648

"_ P.tN¢I_ 048. l_.in..th{ek nooable partition composed of 80- b_ 88_in. panels. The panels u_re made of J_-in,-Ihlck
:; particle board com_o_¢d of woad, _ilicat_ and hinaer, approzimat_ densil_ 81._ lbfftV the particle hoard

panels were connected with a _z"b_ '_e-in, wooden apline backed with a _{v by _-in. felt strip; the seanz
was caulked all both Mdet, and the edges sealed In teat openltly with l_laater.

PANEL 649

P_N_I. 040, l_-in..fhick nlo_abls partition cmnposad of _ll_* by 8_.in. panels act into an alultdnntn "U" channel frame _ in,
thiek_ _ in, wide, and I _ in. (ls_#_lined with Iwo _[. by _rin. sponge rubber etrlps. Each panel wa_ conslrucged
of Iwa lap,re of _.in..lhlek portress hoard appr_rlmal_ density 41._ lb/fl', s_paralad by _e-ln. wir_pace; the
OppoMng inlernalfaceswerec_lcdwithbeddingcolnpound and a _(.-in,°IMcklagero_55.1bf_IIbuildingpaper
which extended around all four ad_e_ of the particle hoard lagers, l-ln..wide nlelat rum_ers were ecreu_d lo
inneredgesofthepanelsand l_-In.-widemetalbridginostripsplac_d15 in.oI_ten/eraI_rllcallg,lockadthe
_anels rage her; he epaee be we_l the runners _as fi led lvl i; :llnera woo ; _ by t_- bo 84-in, ptpwood elrips_
held to runnet_ with spring clips, capered the joint. The bottom edges of the _alwis u_re s;lpporl_d b_ let_hng
screws leaving a 4-in. apace which was tiled with mlneral wool and couered with _- bp 6.in, plastic ba_e plal_
scr_told to _rternal faces of partition,

20
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5 PANEL 6SO
: j Pa m':t, _50, 8-1n,.thlek movable partition carlsl'slln# of _':in, metol _tudA _lared .a4 in. on centers ¢lnll braced with horltontal

metal brid in_ memtJeraq oppro_imotelp _0 I'n. aparl. _._- I,_ ?9.in. #_0 Cage ariel pa_els tracked with }_-im.
thick inn_Itlon hoard sn.jl-filted to the stud_ each side of the partition wti_d_niM:ed u_ith o ,? _-in, metal cornlc¢
seetlon at the lop; the 5_.m, air_pe*e .t th_ botlom ceve.d on both Mdts wJ'tk 6-1n,-wid¢ htise _eaions clippt_l to
th_ _ttld ba_to. _hs? petlttloter edpel¢ of the partltlotl [t_cte seetlell on both Mdes t_lth a sam clay
Ctllllk_n_l ¢otrtp(lll_t[*

PANEL 655 PANEL 656
ll_N_l, 1155, _(n,-Ihiek movable partition con_l'_llng of B)_-in, metal studs _taeetl _4 i'n, on center_ and braced w_th horizontal

metal btl'_l_i_ fflcndu:rt_ apl_to,_lnate_l# _ in, oi_ reciters. On each nCde _- h_ 4a- by 84-in. l/Pp_um wallboard
pt_nel_ _cr_wed 8 in. on ctnttrt_ to _tuds; all joint* t_Ved _nd finished, _'he partition wo_ J_n_hell with
2.in,.wide meta cort;_e_; at the ¢¢i1 no eden.

P^_t_I, fiSO. ,_-i_,.thick movable pnrlitlon simitar to paml a55 extent _in. m_tal studa u_r_ u_ed_ attll _- by _- by 8_*in,
Ottpsr_ttl wallboard panels wera allaehed to th_ atltdS with l_.in.-wl'de tnelol q" bar t_¢lltei_ _trlp_, [_oth at'de*
of the portition Iz_tre jStH'_llt¢t tdlh _.in.*tdllt inttal ¢ortdeee al th_ cel'lin_ cdee and O.in.-wid_ rnttat I_a_e tot_r
plates.

P_,I, 657. _-_t_..thick movable partltlot_ _indlor lo panel _oO except t_e ¢pp_l.n wallboard was re_aeed wilh }_- b_l _- hy
7,0-1t] * fz_rMo_t-¢ttneHt hoard p(g/rf/_¢; th_ /_._t_, oltspacP _t P]_ hottotn i_ii_¢ _oJtrtf_ l_ O.ltl* b(gtt _'ol_t p_att_,

-

r; \ ,, . .., . '\
t

, ,

" _ PANEL 658

pZN_.{, 6,58. 8_-in..thi_k p.rtltlotl of %hadolv-hox" construction _onsi_tin_ of _. by 2_-in. *llu,ninr.n framing with _-in.-
Ihl'ek trtln_pare_l ptastl'c _lln¢la bar;lied to bott_ _llrs.
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PANEL 250
P^N_Z, 250. 1_ . by e_- by _in. hollow plaelic panels with _rin,.Lhlck Akin, supported and _olned udth _-in. aluminupt

and hardboard '*H" beaw4 each panel lurface ¢ontained SOOAorn-ehaped d_preJs:on_ of ttro _lzez orranuedln
alternating rows 1_ in. on een_ra,one size depreaaion laperod in dlaracter f_orn _ :n, to _ in. with a depth of

in. and |_e olher tap_rod in diaraeter frorn _ in, to _e in, toith a depth of _ in.

/
PANEL 2:37 PANEL 238

P_,NZh 237. _teooerod £- b_ _-in. wood atad_, eac/t se 10 in_ on ce_ erl and ipae_d 8 in, on cenler# _th _ in, off_e_ f_om Ihe
olher _el. On each _ide _*i_. plain gypsum lalh nailed la =tad_, _rln, O_p_rn vermiculde plae_er_ inactive.
applied, and a hand-appliod w_ile.ccat _ni=h,

P_N==_. 238, =game a_ panel _7 _zcepl apo¢_ belween _tads contained t*emiculite ,_ll, Deneity o$3ill _ _,8 lb/fl =.

_//_///////2"///_ '///////_
PANEL 239 PANEL 240

P^_h 239. _- bp _-in. wood _tude 10 in, on ¢enter_; _i-in, perforated O_y_urn la|_ nailed ta sluds, _i-ln, sanded y_ysun*
pleater with t_ite.coal ,_ni_h.

P_,NZh 240, .-* by _.in. wood studs 1_ in. on eenter_; _t.in. taperod-odge gypsum t_allboard nailed 7 in, an ¢_nter_; joint_
laped and Ji.tdiod,

× ×
PANEL 241

P.*,NEI, 24L _- by, _-in wood elude I_ in o_ centere two layere of _-in. leafrod-edge_ -OYY_ula wallboard, _r_l ayer nailed
7 =n_ on cenl_ra and second layer 14 In, on ce der_; 2o_nl_ lapel and f_ _s;_ed,

24







T^_LZ 2. Airborne Sound Tv_nsmi_a_on Loss--w_,Ls--Conl(nucd

AirlJornc sound transmission Io_s (iI_ dB) at fr_qucnvi_ (I_z)
P4mcl No. Weight

lb//t_
12 175 251 350 ._00 7U0 10D0 1_00 2000 3000 .10 STC

212 ..................... 8_] 3! _6 4l _ 47 _1 _i _1_ _ _i4 0_2

243 ....................... 43 44 37 _ _i_ _i_ _1_ _J 4_ 5_ 4_i 7. 7

p

T
t

I o
_44 ....................... 41 41 41 .1_ 48 49 4_ .11 4_ _. ,14 _3. 4

$

_ 245 ....................... _8 48 48 47 .17 i .18 .13 .1_ 5_ fi_ 43 15.6

247 ...................... 3fi _.1 3_1 43 ,_ I _! 50 .17" fil $18 7. 5
i

27
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*ST(] baaed upon i_[no teat frequeaolem.
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PANEL3,0
gypsum plaster; on the other slde Moiled resilient metal fttrrhly rumzers placed _5 in. art eentvrss nailed to

: 2. J mortarjolnts 1_ ill, art centers, _itt. lany.lenyth ylIpsunt hIIh wire.tied to the runners, and t_la-lrt, of saluted

,_'i y_p.,,,,,vt..ter__,-i.,_h,e._t_,,i.I,.ppliedt°aaa_i,te.,
d_

_* t PANBL 310. ,_intilar Io panel SZO, except _. bl111_, hll aO.in, yypsum blocky were used.

@J) :1

!

,\.
.'j

_'_ PANEL 439

P_t_h 4,'19, £. by _.in. wood _tuds 10 in. on cenlers; sheet metal rt_ilitt_t dl st nailed to feuds on both sides held t._-in, aypsum
tath_ _..in. landed Oyp_um lda_ter, and _{,-in, wMte-coat _tttth,Y.i

i.;.i ......................
5..1 .............................

2_; PANEL 440

_i P_NZZ..14l), Five layers of _-in. caM.rolled _teel channel wire.tled tayet_er [armed core of pmtel, The eetder layer con-
_i_tod of two viec_ of ehamtel _ in. lony peaced wrtleatlv 40 m, alma aml wtr_.lled h¢lw_en tw. Irorlttltllttl

::d lenoth_ of ehotlllel. Vertical channels 10 In* on eettttra trite wlre.lled to the horitolttal ¢hannela _.iIt. plaitl
_ _ y /psalm Mth, 18 in. wide, was wire-tied to vertical ¢hatttlel$ wilh lath jolnt_ _dd by sheet maal clips _-in.

#seeded O_p_Unl plosler with tvhile.caal fitd_h applied lo bol_ _itle_, (_ee "D" dip illu_tratlott on p, 4_ of

_ ] BMS Report 144.)

!

PANEL 441

P^t¢_h 441 _Y_.in. ttetl trusses, tO in, on etnler_; on each side r_ailienl dip_ _a,ste,ed to aud_ tO in, on cetlt_r_ yt.ln, tt_etal
r_l wire-tied to clips end ttletol lath wire.tied to intent rods, _-in* sanded _y uum plaster _neludlao white.

coat fi_* _h_ appliedto both t de_. 8imi ar ta pane 4_9, y. 50 of BMS Report144.)

_' PaNl_ 442, _- by 4*in. wood shld_ placed la i_, on eentert. On each aid_ readlerlt dips _ailtd o s uds held }|- n p ait_
yyp_um lath, _.in. sa,ded yypsum plastert and _-in. w_tl_eoat finish. (_imilar to panel _9, above.)

30
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;_1 PAN EL 443

_I PANEL 443, 81n*ilartopone144_ithdiffer_ntrclilientclips, asithi_traled.

cl

., PANEL 444

_'i PANI_L 444. _in. steel studs held 10 in* on centers b I mtud Irack_ and stud shoe8 at top and bosom. On eack sider re#ilient
clipe hdd _-in..diamder pelwil r_h it'_k 3.4 tb/ft_ dta,_ond-meab ,loCal lath upirt.tied to rodsj t _s-iil. san:ted

,_, eVp_uln plaslerp and _-in. white-coal_ni_b,
_J

#;i

_J
.;_j PANEL 445

iii! P_445. e-by4.in, wooden_tuds, laln. oncenter, udthreailienlelipsnm'ledloboth_ide_. Tkeelipskdd_b_e4.i_.Oyp_unJ backer board_ mounted bori:ontally with oppo_tno joinl_ _taggered a_d _in. lvallboord laminated
_, I to backer board with jolnl cement; all _oint_ taped aml finlsked.

:4
f4_ .............

ii; PANEL 446
P^N_ 4.t_. _-fn. steel channel studs sp(J¢cd 10 in. ,_ centers. On _nc side resilient elipsj uttochell la in. oa center_ to sludo

'; held _-in.-dialnaer pencil rod_ with _.4 Ib/ft =dialuolul-mesh illetal Mth wlre.lied ta rod_. On the other Mite
tb_ met(el lath u_as wire-tied dlicctlll Io tk_ Meet cbolln_l ehlds. 1_(.in. _andell _ypsum plaster and _ _-in.
white-coat finish applied to both sides.

I','.NE_ 4.17. I_ by _.in. _teet _hld_ bel_l 10 in. on eenter_ top and boOoln by illet_l track_; stud_ held _t-in. pZ_p_l_Irlbacker
board tvith sheet metal chps joinit_ the edges. _-in. _Vp_um ,,allboard was laminated la Ih_ hocker board
udth joint celnenl ,rid idljoint_ were taped omlfini_bed. A sheet lllaal base _ _ i.. wide was attached to tA_
bottom on both redes. (Clips and s uds sire lar o lease illus ra ed iv th panel 408. p. 280

: 32
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*STC b_sed upon nine test, frequenelen.
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_,_; PANEL PANEL PANEL718 719 720
"_ P^Nm,7l8, _- hy_-in wnmlenfloorjoht_ spacedI_ in. oneent_r_. O_ OJefloorside, _.in. ptyscaren_iled tojnints Lain.

poroua waod-fiher In_rd (ap]lroximat_ denMty £0,0 Ib/fl _) stapled to snbfloar_ _.in. plywoml und_rlaymenl
" gu_ oflJerhoor am _- vie I flooreavrrng ue J Itr r el b ard On heee il_sd¢ res lentL-,

;_, clips _4 in. oncentersheld l- by _-m.furri.g slrips, parallel withjoias, to whirh _',-in.gypsuln tvallboard, , _8 8CFe_led 1_ in. on c_nters_{illjoiiit__Iiil8er_h_ils taped aRd fiiliah_'d,

P_mEt,710, _ivdlar topanel 718 e.rceptthe _-in. ply.,o_l .nderhlIImentboardaml the_rln. wood-fiberboardw,renailed
irecty to the _-.in.p yscar_ _ubJl_r.

• PaNeL 720. Similar to panel 718, escape th_ resilient clips were omitted and the _ -in. gypsum wallboard was nailed 7 in.
:';2 on ¢enler_, direetty to lhe floor _oists. _ttl joints and nailheads Irate taped and finis wd.

b /

i:i 7/

r.

q:

/
'i_i" PANEL 721-A PANEL 721-S

_i P_(_t, 721-A. 8-in. steeZ _olsls spacer/ I_ in. on centers, .foists had _-in.-wid_ support flanees at top and hottmn_£ _-in.
holes 80 in. on centers in _{e-in. lhick hadl.) On the ceilin[I side _-in. t Ilpsum i{_]llhoard nailed 1_ in. on

:_'J centers taitl; all joints taped and finished, On the floor side l t_..- b t Y_-in, compressed homogeneous
_aper ptdp hllildi_ hoard (_pprotlol_[e ¢letlslQI Y_,1 lb/fl s) attiled 8 in. an centers perpe_dielllor _o th_

• joStle, _-in. hardboard glued to huildin_ baird, a _in_le layer of 15 Ib felt buildin_ paper olned to hardboard,

: i and }|. by 9- h_ 9-in, vinyl asbeslos tile glued to fell paper.
PAN_I* 721-B, ,_inlilar la panel 7._I-A_ except the compressed paper pulp buihlin_ board was covered with a foam rubber

carpet pad a_hl _lllo_ eorpel, The ear _et pad halt an zln¢olapressed lhick_l¢_s o I//I in, bacherl wilh a t_oven

jut_ fiber cloth the rubber _as perforal¢d Io approximately half its deplh _elth _oles _ in. in diameler and
spat'e(l _ i_. 011 eel/era. 'Phe nylon car_et halt _-in. wlwe_ haekin¢ anti _-in. looped pile spaced _evell

_] loops p_Y inl!h lois I a lolfll C_rp_t t licklle_s of _ ifl*

_i P^t/_I, 722-A. _imilar lo panel 791-A, except the steel joiMa were spaet_t Y_ in. _n centers trod compressed paper pulp building
board was I_ in. thick.

* PAN_ 722-_q, _'irnilar [a pIIIlel 7_b-_ ezcept IIl_ 8fteljaisls lVer_ Bpa_e{l _ in. ¢111cen[c'rs anti th_ bnildin_ board _va_ 1 _ in.
th ck.

_[ PAN_:I. 723-A. _indlar lo panel 7EJ-At ezcepl the steel jolsls were replaced with Y- hll lO-in, w_ode_ joists.

P_.Nl_h 72_-13. _irnl'lar to panel 791-13, ezcepl the steel jolsl4 were replaced with 9. by lO-in, wooden _oists.

' PANI_I, 724-z'_, _inlilar to panel 79E-A, e_cepl lhe steel joiMs were replaced with _* hy lO.in, wooden joists.

' ; PANg, I, 72,1-B, _inlilar to panel 7E_-[1_ except the steel joists were replaced wilh n. by lO-in, wooden joists,

H
', 30
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7.3-B ...........
72,1-A...........

"STL raelLsured w/o ]lttrdboltrdp felt paper, azld tile.
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• PANEL 725 PANEL 726 PANEL 727
P.'.N_h 725. 7-in. steel har jolsts spaced £7 I'n, on centers. On the .floorside, _.in, nltt#l rib lath altothed to to# of joimts,

and _-it_..thiek poured concretefloor. On I_e ceiling _ide, resilient elip_ attached to jaisls held _-I'n. metal
/t_rri;10eh_tmtl_ I/_ _;t, mtctnt_r_; ,_- blf IS- _# 48-_tt._l_itt _Vp_umI_t_/_[d mi_/_tvlre ¢llp__td _htct t_¢_[
end jainl ¢lipt_; _-_ii. aatldtd #_paum pta_ler and _.l-ln. white-coat .firli_h.

P_.N_t. 726. 81milar to pand 7£5_ ea_eepl differenl rcailletd _llps held Itle _-in. metal furrin_ _honntla.

I_AN_I4 _21. _itailar to pallel 7_: ¢J_e_ll t_e N-IlL _lelal futrlfl_ clilltlflel_ wcr_ wlre-tied dlrectl_ to th_ bMlam af t_e joi_l_,

i=_ P^u_t, 727-A, 81milartopand7_7, ezeept_{.in.-lMckvinvia_beslostileu,as_luedtoconaretellaor.
'J_l P^_m. 7_7-_. _imilar to and 7_7 except _-in.-lM_k _aanl rubber p_d aml _.in..tMc_ nylon _oop ear_a _ere plae_d on

_ concrete J_oor. Same corpa a_d pall aa wit_ panel7$ -B.)

!f!_i PANIH. 7_7-0, _itnilareonerel_Oj_oor,atl_l_t e_e_pl _iIL-Ih_'¢]_ eottl_r_ls_d llot_lo_lieotla paper pulp buildln¢ b_ard wa_ Olu_dla

:)i'i:i P^_I_,. _27-D. _i,,dlartopantlT£7, except_-in..lMekcor_,ileu_s_htedlacaneret_fl,or.

_r,4

_/ii _.,:_::,]:!!!1 [l':;::'i "

_;./_{ PANEL 728-A -- _ancu "/re is

'c:,,_,t,) P^.m_bT*ef-A. _.l,_ lO.io, wood_nJloor _oi_la_eed la i_,on _erter_. }_.in*flr plvwood _ul,flaor nailtd lo_Msl_ n in. onc¢_l(er_ _-f_l. pl_ttma_ u_erl¢ meill naiad to itdtfloor _lt& joi_ _t_a_¢d la mi_s joirl_ ofl_ _t;6floor;
_ I_i[ {. by 9* bll D.in, vlnld o_be_to_ Iil_ glued to underlallaltnl. Oft tlw _eillng Mde 3_-ln, 0Vpsunl tt,ollbonrd

mdled 1_ in. #It err era tvi h all _o;'nl# oral #ailhead_ loped #nd fin¢_htd.

vinyl asbestos tile. (_a le carpel anti pad a_ ul_d troth panel 7_ I-B.)

/

2"i IB

.:., PANEL 806

't P_._m, 8_g. $-¢; ¢o.cre _ _l¢_6,rdt_forced wil&_- I!#6-it_, _irt tre_k 9;__ -is, .lela_ lath; l_-ir, oper-_b mdrt _ai_t_ _l_-td
: J _4 ifl, O_l ¢entersi nailin# channels Itnre-lied lo joists |-In. {lypsum woltboard staled to channels O ;n, on centers

:_ wilh filteHn_ barbed nails; afl _oltd_ loped and _nfshed.

PAN_h 807. ,%in.-tMe_ solid colt°rote trail poured in aitu in lest olwnin#. :Ill surface cavities were sealed with thin marine

I mlx, I la £ in, slump coacr_le t_d_hlreeonsided 6f till Ib cement, 1_80 lb sand, laO$ lb #ravel_and 88 oalu,aterper cubic _ard,
,j

'_i 40 ;.
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727-A ..........

727-B .......... 30, 0

727-G ..........

727-D

Ii

_t

[ 728-A..........

? 728-B...........
#

¢

807 ............. (Concrete Wall)

i

¢

................... k ..... • •



_I PANEL 808

"t I)_sm. 808. 4-i .-Ib eh re nforce I co ere a floor igola e frm v ppor _ r,cture with fiberglass.. Concret_mixttl_a,ameamfor p_Ilel 807; relnforceTatlll coFlaistcd of 0- bg 0*in. ntl#lber 0,1 ||_G reinf orciI_g _II_h plaeerl al the ce nterllalt
bor _on tl p one of the co icre e e ab ¢ _ trace copiliee litre _eoted witb a thin inortar IlZfZ,

i_ ]_^NBhg(}_I-A* Pane 80_ v a flaor _oveH got _. tll g. by O- it vlnll tile w_'lh aIi ayprozlnlal_ den_itg of l,_ tb/fl _,
PAN_h 808-B, Pond 808 with a floor cowring of _- by 9- bv 9.1n. Mmlnotedoak womt btock_ t_th an apl_ro_imalodeadly of

l a blft _ , . . ,
i_ P.'.NEb 808-C. Panel 808-B tMtb carpellng and foam rubber _all, 7'_e caryetlng was of _-in. wool loop l_t!_ wltb a _.m.
_J woven jut_ backln ! and hod an apyroxinult_ density of 0,49 lb/fP, The md wa_ _-tn, l_ick and h_ll an

appro2imat_ density of 0_8 lb]fP.
_{ p,_N_l,_0,_PI), Pt _ gOg ltrl 80 e c_rpe tllf] ¢l_ pfld fl_ toilk _tl_et 80Y-_*

PAN_I_ 8{]9. _imitar In panel 808-1g_ ezeept different lrowel ulo_ zl_ed w_ch _pretld a _prozlmalely l,a tillle_ more moMie,

]"._l_:':l, 8t_)-A. Panel 809 offlh an undertavmenl of _-ill.-lhick pol_lMgren_ dosed-cell foam, faith arl o iprwrimate deadly
of _ lbl/t;, sandwiched betuzeI_ two loners of kraft hner board $aeings, each I.wing an apgrozimat_ wet#hi of

<] O0 O lb/ft a " " o - "_ toola woa _ in thiek wlth on a ro_llll_l_ d_ I_ll o'_ PAN_I, _00-}_. _miltw to pflnet _09-A ¢ze_l lll_ _o_gglgre_e el BC_I.¢_. $ t, , " pp * ,0
40 h/I = .. .

";_1 P^a_h 80.q-c* 8imitates panel 800-A e_cepl the underlagment was _t_.in.-tblck rtgtd polyl_rethane, opproxmtat_ den_xly
i e 0 /] _, be gee er boar facings .
b,] PaNgl, 809-D. Panel 809 leith an *mderla_inenl of }_in..tbick fiber board hating a dendtg of approxlmatdy _1 lb/flz*

_;t P^_I_I, 809-E. Panel 800 with an underlagment of }_-in.-fbl'ck semi-rigid polgt_rethane foam bolang an apyroxrmat¢ densttOof _,g Ib/fP,

_] Past:l, 809-F. Pond 800 with an underlaylIlent of _-in.-#lick milllne erode cork of nlenh 8-t4 to I in. bavin_ a tlenMty of

_ _ approzi,,iatdv Y4 Ibl/,'.
P^t_m, 80O-G. _i lar o panel 809-F. ezeept It • cork was _ iu. thick.

_].] PANEl* 8G0-II. P nel 809 vl h a n er semen of _-it -thigh molded corrugated pulp material of sulfate fibers having

_,>] approaqmatdy ,_8 ¢orrugationn per lmear ]ool and an area (tensity of approzinmtelll 0.05 Ib/fl _.
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• TAn_ 3, 8ound Transmisalon Lou and Impact Bound Preesure Lepel8 (ISPL)--rLOOR-C_ILINQ CONSTaaCTION_C0n.

Airborne_oundlrn_mlastonlo_(lndD)mtlroquenclns(llz) BPL in dis re:0.00_2 dyntcms nortn_tltnd o
Ai_[Oln noetavtllrol]uencyt,_ndsL_Z)

wt

7_ IM _OQ ¢00 1_ 2100 b/KS

Pm_elNo. ]2_ 17_ 260 3_ _0 700 1{3001_0 2_0 _ 4000 _TO 1_ _ _ 11_0 =4_ 4_ OA INRIda)

808 ............. 48 43 42 38 45 40 56 51 57 D5 60 44 03 69 70 81 82 8C 87 b--20 63.2

808-A ................................................................... 01, 07 77 _O 71 7_ 84 b--22
808-_ ............. I-''I 61 66 7.1 72 6_ 50 77 h--6

808-0 .......... _.*. 44 33 34 2t I_ .... 45 b'{-33

808-D. 40 42 40 29 2_ . _0 b-}'29

80{_-A............... 05 08 70 i 60 5_ 39 77 _--2

800-_ ............................................. GO _0 _( 7_ _4 _ 70 i b_7

_oo-_............................................... _.- o5_ _ _ _ ._47_ _-_800-E ........................................ _ ....... 62 00 71 _3 22 73 _+1

? 809-F ....................................................... I 6,1 67 70 75 57 45 70 b--7
:_ 809-0 ................ _5 67 75 68 49 37 77 b--2

_ INR based upon }_-octavefrequency band data.

g
¢

i
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Indices

As a cmweniencc sovcr_! indices o1" tim corn- llgh_-faced tyl m enLHes r0for t_ infot_mafion in

bined results of both rob] cations m'o given hero. tile B_[S Report 144 (1955). All S PG vtduos
All elztrJes in bold-facet t3pc refer to iifol'Illftt oil given fox' the z'estlltS rcporLcd Jtz the ]]MS Reportcontained in this motlograiih, and convcl_oIyj 144 arn based upon xfino test froquexleJctt.

- "' Iull_:x I. Numerical Index of Teal Panels,

Pnnvl N( STC Pttgc Pimtll No. STC Page Pam!l _o. _TO Pale Pa.vl No. STC Itagtl ,

p 135-A .... S.I .5_ 179-C ...... '.1i 28 • 301 ....... 35 ], .131........ .1* 21]
13_-B .... 61 52 171)-1) ..... '1( 28 302 ....... 38 11 .t33 ........ *t_ 4.t
137 ....... 51 S2 180-A ...... I 3_ b° 303 ....... 38 Id 43.1........ .I.r 44
lST-A ..... 53 52 180-11 ...... S° 56 :10.1....... .1(] li .1'15........ .1_ 46

._, _ 1117-11..... 5fl 52 180-(3 ...... S( 5(] .tSS ........ .t_ 41_305 ....... .12 11
;'p 1.1.1....... ,lfl 1.1 180-D ..... 51 .56 3011....... 39 H .1:17........ 4._ .1.1
-'' 145 ....... 4.5 1,I 180-E ...... .If 5fl :107....... 56 2( 438 ........ '3_ 28
""_ 1.111....... ::13 12 180-F ...... .11 50 308 ....... .18 1, 439 ........ 44 30

1.17-A ..... 41 12 181 ........ 2_ 1O 309 ....... 3'7 1_ 440 ........ , 45 .50
147-]} ..... 4(I 12 182 ........ 2_ 10 441 ........ 5_ .10

_." SIll ....... 48 1_

}.lB....... .10 _6 201 ........ 3.1 32 811 ....... 21 1_ 442 ....... 44 .50
_,'" 1.19....... .18 3.5 o ._ ,'112....... ,18 1.

" .0 ......... _12 :lfl 2_ 443 ........ 46 '12"_i 150 ....... 50 '18 203 ........ 31 36 813 ....... *46 4,14........ 41 '12
'.51 ....... 50 35 20,1 ........ 3.q 36 31.1 ....... "52 2} .14S........ '12 '12.......+ 1, ......... - 81o........+ -0........
1,53....... .17 38 20_ ........ ,':12 .50 016 ....... *47 '1[ !

_i,i" lfi,I 38 20 _2 _10 317 *03 2_ 447 ........ 41 3215.5.............. 44 14 20"/208 ................ 2.1 30 310 .............. *52 2_ 448 ........ _B 34
209 ........ ,I0 .50 319 ....... *49 3_

!i7)) IS6 ....... 53 62 449 ........ 3fl '14

;,it 157 ....... 55 f12 210 ........ 27 30 , 4°0 ........ 39 34
158 ....... 55 82 211 ........ 25 28 : ,101....... 45 38
159 ....... 34 it0 212 ........ 43 28 .1112....... 4:1 3}] fi01 ........ 29 2{],i

:_'" 160-11 ..... .55 °O 21.1 ........ 28 28 .10,t....... 41 '18 .50'1........ 34 20 :
100-O ..... .55 S0 215 ........ 50 28 .105 ....... .13 3fl °fl.t ........ 3.1 22

50.5........ 3.5 24
1.50-I) .... 32 50 21(} ........ 3fl 2B .101_....... 41 3fl

"% I(]0+E ..... .51 50 217 ........ 40 98
.',_1 lflO-I '_..... S0 S0 218 ........ 38 2B .t08"107.............. 44'11 j 3838 fiS7508................ At37 2422 ;
'._"] l(]0-O ..... .50 50 210 ........ 41 30 .1Oil....... .11 38 riO8
.tL'.', l_0-II .... .17 .50 220 ........ 53 30 .110 ....... 46 38 509 ................ 49 2,1

,,_'_ 221 ........ 41) .50 510 ........
3.1 22

1OO-I ..... 47 .50 222 ........ 57 48 I .111....... 42 38
._', 1_1 ....... 30 18 o_, ,18 .112 ....... 47 38
_-:._ 162 ....... 43 32 ..d ........ 56 I 413 ....... ,tO .10 511 ........ 3S 22

163 ....... 31 32 22.1 ........ 38 34 ,ll.I ....... 47 40 Sl0 ........ 39 22 '
_:_ 32 225 ........ 40 S,I:,,, 164 ....... 45 .lIB ....... 42 40 513........ °8 24514 ........ 42 24 r

- _2fl ........ 40 S0 51S ........ 38 24 .',_'J 16S ...... 37 J 32 227 ........ ,10 36 .lift ....... 45 42

.... I00-A ..... i_ j 48 20S ........ 41 S2 .117....... .l.I 42 ,,10fl-B .... ' .18 2211........ 41 4}] .llS ....... 49 42 Sift ........ 38 ; 22
1_7 ....... 51 38 ,i. o ,12 517 ........ 30 22.3 ......... 3.1 12 .110 ....... .18
168 ...... 57 38 420 ....... 52 ,12 518 ........ 38 20

233 ........ 40 12 5111........ 3I 26 ,
¢ _ 170 ...... 3.5 2(] 2S.t ........ ;17 3.1 .12 520 ........ .12 22
_ 171-A ..... _7 26 235 ........ ,t2 3.1 .121 ....... hi

: 171-B .... 3.1 2° 23(I ........ .lfl 36 .122 ....... 50 42 J i
171-0 ..... '13 26 23"/ ........ *43 24 .t20 ....... 53 42 521 ........ 32 22

25 J .12.1....... 51 *l.l 52_ ........ 38 22
_72 ...... _'J 238 ........ *4S 2,1 ,t25 ....... 53 3.1 523 ........ 3'7 2_
173-A ..... 38 I.I 2S9 ........ 44 I 2.1 52+1........ 3S _6
173-11 ..... 35 1,1 240 ........ .56 24 .126 ....... 43 .IS 0_fi ........ 31 21_

,+t 173-C ..... 12 1.1 241 ........ 41 2,1 .t27 ....... 4S .16
:'__ 242 ........ 22I 17,1 ....... S0 44 '16 .128 ....... .13 52(] ........ +! _0

17(] ....... Sl .t21t....... 5.1 .50 527 ........ 18 20
243 ........ 4,1 26 ,180....... .15 20 .528 ........ 12 _2

17(] ....... 49 244 ........ 44 2S
177 ....... 38 245 ........ 40 2(]
17S ....... 47 It° 2,17 ........ 4/$ '16 , *STC ba-_od upon nlnvhml freqoencilm.
179-A ..... :13 25(] ........ 25 2.1 • All ..tries ill light-faecal typ_ rt.fer lo BMS Re iort. l.t.t
179-B ..... 3(] 251 ........ '19 2(] J (I9.55) with 8'1'0 value_ baser|upon nine tesl freqlmncies.
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' I_DZX tiC, Stated Transmlsdf, n Clans Index, of Test Panda Imll_x liD, SoundTransmisslon Class lndexofTest Panels

, C, FLOOII-CEILINQ CONSTIIUCTIONS--T_pe ¢_le: I). MISCgLI*ANKOU*_--Tyl)o_de:
r : a. Wc'DdolSt d, hnt & Illk_ler A, d_tlo _nels c, Ihl[l IrllCtUttt$

1 h. me td slat e, gy_lllll Im.rd n a :ere rueitg_ iI+6 IIg]oInyeroiln_tterlal

ii i ..... te ,, wl,es_llerttele,tlenl6" STC Patrol Type Page
,_+, STC Panel No. Type INR P_tgo No.

_: 'gl ..... 13a-B b o d 52 _62..... 611 c IS

'_'% _7..... 70_ _ d,f _ ,_..... _t_ _ ,._'sS6 ..... 137-B b, c d .19..... 1.17-ll

'_] 55 ..... 1_7 c, d'f 6s2 '48 ..... 610 c 1855 ..... 158 ept,f (12 M7 ..... 609 ¢ 16

_"l_' 54 ..... 13fl-A b c d 52 '45 ..... 615 c 185.1..... 7011 n, d S8 43 ..... 23:] 12
' _f" 53 ..... 1.37-A b, c, d S2 '43..... 608 c 16

53 ..... lti0 c, d, f 62 41 ..... I.tT-A 12
'_._ :18..... _o7 in
"_:_1 _2 ..... 180-D _ d f _fl

52 ..... 700 aj d, f fig 37 ..... 603 12
52 ..... 710 a,d. f S8 37 ..... fi04 12

a, e, f --2 3,1..... 232 d
33 ..... I.lO 12

" /_1..... 137 b c d _2 32 ..... 658 a 22
," 51 ..... 180-B B, d, f 5it

/[I ..... 7IS a, e, f 36 31 ..... [ 602 12

,_!._ _1 ..... 72fi b, ¢, d, f -- 13 40 30 ..... 1 605 d l027 .....I 601 I0
_.'_ _0 ..... 180-C a, tl. f _6 25 ..... i250 a 24

_O..... 719 a, e, f --3 38

,._'::_ 49 ..... 180-F a, d, f 56 25 ..... 629 b 2049 ..... 80S c 60 b 1823 ..... 627
21 .. fi28 b 20

;_.;_ 4s.....sos b,_,_ 40 :o'...'"._..' 60fi d 10
":.':., 48 ..... 72_ b.c,d, f --17 40
":*:_ 48 ..... 727 b_ c,d --16 40
,,_.7 45 ..... 802 c_d _fl "STOba_l upon n n e_t freqleneles• AllentriesIn Illlht.fst_tlIy _ referto IlM8 Rol_rt lit 19_5}with _TC

!_!_ "_7_S.......... _s_SO'l it,o d _.l(lO vnlue, bluedups. hilly le_t_eqtt_nct..
,_ j 47..... 80,3 e, d _0
"" Appendix: Conversion of Units to
_"_ ,16..... 180-E _ (1_f 56

_,,_1• .t_..... 70_ _,d _4 International System Units

40 ..... 727-11 b, c, d -J-26 40
';_ 45 ..... 717 n, e, f --5 36 The followingtablegivestlmconversionf,tctbrs

44.....sos c -zs 4_ noc_s_tryto convertthe uldtsof ths vm'ious
,._,'i,!! 43..... 701 it, d 5.1 qmmtitlos given in this puhlieation in units other
,r:i_t 43..... 70.3 a, d n,t than tile International System to the units of that

.12..... ;'07 a s2 s3stem' which were adopted hy the Elsventh5_- 42 ..... 801 v d 60
40..... 708 a, t 5.. General Conference on Weights and Measures,,q'A

¢ ] Paris, October11-20, 1960.
_-:_ '39 ..... 712 n, e,f 36

38 ..... 720 --15 38n, e Az'o_t:t sq foot (ft')=0.092003 sq motor (m_)
.38..... 72.3-11 a,e +9 _8 Are,td0nslty: lpotmdpers( foot,(lb/ft_)=4.88943] 37..... I80-A Itd lift

i"ii a7..... 714 a, d 3_ kilogram persqmotor (kg/m:)•. aT...... 7ZS-A a,e -17" 40 Frequency: I cycle per second (e/s) =1 hertz (H_z)

•_:i_ !ii Length: 1 ineh (in.)=--0.0254 meter (m)
: '_O.3S.......... 7":.37"11 * f _3s 1 foot, ft) =0.3048 motor (m)

_o..... 7"lt_ ,_S 1 ressuro: 1 dylto _er sq centimeter (dyne/era) =
as.....723-A a,e - 12 3s 0.Inewton persqfiletor(N/m=)

•STOb_eduponnl,tett_,t [rvquancle=. Volume: l cubic foot,(ft_)=0,0283168 eu'bie motor
• A nntrle_Inllgtlt.rt_t_dty _1referto rIMS lie _rt 144(14_) '_ltll8'1'_ (lli_)v_ltl_ be_d III_D IlJtl0 est rat] nile us,

40
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q

:h INnzx III, IrIHnctNoiseflatingIndezofF/oor.Ceilin_
) Con_tr*lctlon_
,f

_j- n wc_l _lst p. _ ' }$11111boardt_ lingT b. tllell_lJoist L wcrvalth'ntt_,ilt Itt,h, tm
¢ e, conetq't_ , w/re_ltlent II_r i,hqzlrtlt

d, lath & pin,letcoiling _, w/mr_wtIng :

• " '._ INR lhutol No. Type STC Page

; ': . _ +33 .... 808-C e, h 42 I
i /::..: -_-29.... _OS-D , _,h 42

+ 26 .... 757-B _. ¢, d, h 46 40/- +15 .... 722°1I L],e, h 38
+15 .... 721-B J, v, h 38

_s +9 ..... 723-11 a e h 38 58
t +9 ..... 724-1] a, e, * 58

+5 ..... 728-II a, v, h 40
" ¢ +3 ..... 727-C b, c, d 40

+ 1..... 809-E c, 3 42

f --2 ..... 718 n, e, f, g 52 38
' _ --3 ..... ] 727-D b, c, d i0

--2 ..... 809-A c_ I_ 42
2 B09-G c, g 42

: --3 ..... 719 n, e_ f, g ,50 38

--5 ..... 717 a, o, f 45 36
--5 ..... 752-A b, e 58
--5 ..... 809-C c_ g 42

; _ --fi ..... 809-D ¢, g ,12
--6 ..... 808-11 42J

_ -7 ..... 809-B ¢, _ 42
42: -7 ..... 80_-F ¢, g

"_ -8 ..... 72.1-A a. e 38
-8 ..... 809-H cp 3 42

: : -9 ..... 809 c 42
-10 .... 727-A b.r,d 45

-12 .... 723-A u, v 35 38
-13 .... 726 b, c,d, f 51 40
-15 .... 720 a,e,g 58 58

-16 .... 727 b,c,d 48 40
-17 .... 725 b, c, dp f 48 40
-17 .... 72/I-A n,e 57 40
-22 .... 808-A c 42
-36 .... 508 c 4,i 42

'1 J
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