SE—FE B4

il

1 — 1 SHEEssGEEREAY

BRI NERBHBE, L8223 R, UEltAFAEHERE22
CTHE, HEEEN~0ZH, FRHETE200m (FLLHE)
,BREHE, R, B8, EEFfONBEREKEE. fHHENR
FYRRHONALENREREERABMONER. FHEHAGS
HEHABOBARY, BUSHRAKER, TRAREREHKR. &2
FHHERUL, HUER., FHRAARGORG. EIRHELER
BEZFANNEE,

ERVPAKERBENZEEIWMNFAFERENTR, AEINFRAD
BEXERL, DERWAHSE. ABMERERRTES. HPUE
FRABALE, IUEGHAEFRHFRRLE2TFEESES, BAH
HMERTHEAB+IERESER, FREZHGERNZ. ZRFH
FlE, — KRR, GRHE—FBRBRERZ 40% ULOHRE (Heat
Gain) ZREHEAN, EHBHERHAERTIESH.

HAuBAERRABRZHEZOHMNARRSGENREI L, HR
BHARBMBRHEELHEZHMELK, EREAEMHNENRIMTHE
REERERZZ2RH. BRTHELVAKRABEEX S, RHREXH
CE-BRERRHIRXREBEEERER IR, AARAUKROE
®.



1 —2 GFFEE

—. UEEH
.HENERERTBAAZERG K. RAMHESERES,

U2 T <2 S YV B AV

WEE. BHABRF,

CROEHESENERB K. RRAMBZEE.

o RBHENFEAEEG KRB 2 ERBAERGH
CHARREBERBARAMBER TS,

. RTEEBARAMEZE R,
CROTBEBARAMEZE IS &

. BHEHH ARABRKEAE

. EARE

(8}

(B)

(C)

ErAESEE (UZFEHANRT, B2IEMSEH
UBC or BOCA%) , UEMAAXEH KRAMHE., T
BEA%,

R 5]

A %

R B

BRLHE

KAEARBERYE, UEFRABKRBAGHE. T
BRzERH%

FER

#HER
KARRBERME (BEH) , ILRBFAHKREAL
ME. THEERHE.

ILHEDS SN (MHABREUXFENAR. ORAME
BHEMA) FE2A, 28, 2CHFAMBR TEZHRERE,
Brutiae. MRS, WEER, TRESL. WL,
ETHESHEBDERA,



L — 3 SASEISERREITIEER

FHREEREBESTBHZ2HE, TERABHNEERY
FREEBMEMGHET RS R, DREBER, FRBERF
, BEEHBAEN, BEERARK. X HAERALT
WH O EEEERRSE  HRETZLREOEL-1 Ax.

AT
¥ % | 2B
" W | ERE
! ' T |
aleslh] | (2
T 7
n W E & R
7 1 o |
w | |5|8R|E X187
B T
CHE

B1-1 8 & # 7 $ K



1 —4 TFEHASERRNEZ T AFIEE B aRAR

1. KR ALERBREITBNOBRTEHG ARRMERAEAR
REBXK, CHEOREERIREFLEHARAZEZR, UbH
RERBEZHEEAMHABRRBENERE.

2. BERARTASERUMENR X FERAN, U KRR
OO ARE--REEARER, BELTEHERERG K
REZTBARBARBAKZER, REEZEKE, HLHUBRRE

3. RUEGHRBATERENZEARAMBRELE, HLORAYRE

B2ER, AHTRBARERKZ 2EE.,

4. VIBEREWARNERG KRR 2HBEZRGEN, HEREESE
ﬂz#ﬁ



s {3 I EEIR SRR IEBS 7K B Bt AL S
{E FRIRGCEEZER

=2—1 ROXsTaAT T FR R TR

FsHAGHAAMESR, AECWMAEERRLT, BEE. B
FEFETRHEEE, SEEYERBIHARRBAMMRIER
ERR. UTHERSVERRSES ARRAMMOERRLR, B2
FREHHBEE TN

BRESEET, AAENERAERH 15 0HMERE (FE
2-1) , AHEYHEEBELHBRATON, BEBE1 0K, BR
MEEF204RHMBEE®A0H, RHEAULAKSIRIIFE
2-2. 2-3, (AZEHEBERARTODHRL)

150

100

50

0 N | _ N
8- BHaoH BREM [

% s B
R R

B 2-1 MEFEREURTE



W 25.6%

REW |

2R A 23.1%

-2 HMEDULAS HE



=2 — =2 [EriEEsssEsRotst
REBEHEZRIKEXRLSRRET, BNECRBERHG KRRAY
B, REARARMHMZEESARES®, SRS HADT :
Z2—=—1 HEIFEHRAAEMENEIRSE
REYEHBMZSHBRNARMY, BOBKOBETRAE

, TERSHE LA KEDRE AR REBRAGKE, HERWLHA
SHBEA45%R25%, HBEERERN KM ERAEBOE2-3FA R,

5K B Rl 45%

BREEKME 7.5%

ZE A KE 25%
BHh W EE 22.5%

B 2-3 EEMAMHAERRESFE



2 —=2—= ETREEIEHERIRES

REYEERABFERASHY, UBHAKERLRRERR
KBRS, HEALASHE 37.55 B 105, HitABOREMH
EHEEDE2-4F T

BE (mm) 37.%

BEEZLHE 7.5%
Hf22.5%

REER RN

ZRE 2.5%
PU RMM 5% MEM2.5%

B 24 EERAHBEARRIVE

= — =2 — 3 BTSSRI BEERIT IR AR

1. REHELERET, FRENEHAEBENARRHMERET
BEE, E, ARANKENGAMEBERARERAARS
MEAE, £22.55R22.1%, Rt RARELLAME2-5 A

o
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2. FHENEZARIER, WDNEREARMEERETTHA
MEAXERE, 71532.55R30%, KRt A stb A mE2-6
[

3. FAEREAMEE, EFEsBENEER, UHARRRESE
AEREIRBEEHATIEERER, 81532.6%5%19.5%,
19.5%R K REWE2-7/F K o

APRAXESR 141X

AHERMEE 1.5

ERBESES 21.1%

BHSFREE R

EREBEH 19.7X
EREE 16.9%

B 2-5 BRABAXKBRAUERIEZEARBLASFE

REREFEM LA
¥EXBHEEFRE 10X

EVZAEARHNERER 5%

HHIRMBEREGTHEAE 30% 22.5%

E 2-6 EABAXRBRUBZIELASHE



BHE 13%

BE TR R 4%
* +# 2%

mEEA 19.5%
BLEBEES 19.5%

ERBRE 4%
¥EEI¥5E 2%

271 EREER KRR ERR LR TE
2 —2=2—a IREH/KEEATEHEFEERNAR S PE

1. RENELRES, TARHEABSERAWAMBMESN,
NEEESS RS IR EUACR ABEREHBERMEIT.5
TRI0IBE . AEMBECUBERI ABIE48.65 5 AR
W amdER 55.33 ARS . HBRBEHEUAZREG K
Bi60.5% AR %, FEERUUZEG ABRAHEER
BLI37.3%A8E, R AMHERERKH UE2-IAF

o

Fﬁ”‘*”ﬂ%%mmism ® B | K
EENE 4 Byl £ % %
e R g % B | @M ®) R B | B B fib
% MRS LEE 22.5 30.0 10.0 37.5 ¢
% | OE O E 0 22.8 20.0 48.6 8.6

X E O # 0 55.3 13.2 26.3 5.2
thh & B H 10.5 18.4 10.5 60.5 )
¥ ®mW B H 17.6 37.3 7.8 37.3 0

% 2-1 FHEBREAEMAHEIRIE
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2 — 3 ROSEPEEEssREoPT

RS EHERA BRI RADH SR TAEH
L. BAkBET, RABELOBERRT A

BV AGERLIERMPARREHALTRX, TEZUS
BRETHZAEMG AR, RAURAROBERE T S XA ABRYER
LA BETHERAOBETAMEERTIER. ENEHAEZ
kTR ECERERN M ABER.

2. BAMERAMUBREMEAE
FEHMBKRBRMERSE, MUXKEBETAORZERER
fixBXBAGABRECRERARBRLINARERAN, #
APRABOEEFRAE BT EBEEERBERE R KR
RIBERIRMHEEELHARHOHHRIEERS .

o

3. FKRAEXEIEABFRAT

FEEREVNCEERUARRRMBR I &ER, HERAKEUL
BERULRERBERSHRIEE, 944 22% , MERBH®
DERFRHUMERRS, & 32.0% . BErBEEHABRTH
TIHOHEE L, SENZERARAFTATIERERONRE, TEEH
MARMERKRE, B 19.7% , tETFTEXERTLENEM
BEAEA2FHAL, MHMESIERSGBRHNEEAERAMN
ERIEBH.

4. BARRMENHARRE I RETE N
EERAEEGARAMHSZRERUBARRBEIRES
EFERE, EOUMEREREIMEANBAELBERDLHA
BreduEFAEERERONG ARAMBMR TR REERE
EEEHNIE, CRERBERERBEORYSOME,

5. BERHMEEAMBES
BARREBEHMBMBENREIER, UEIXS, HHEERT
B. BARFAERBNIAEARSGRABRERABEEARK, &
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HUREAERFOBARRYAERE  MEKREIHRAST. HR
RERSESE, MRS ESER. FAYE., MREEHEREUTE
OEERREFERHEER,

5. HERERARGRAREEFERALEHAN

EEHEBEHEG ABAME, dRAEXRREINER, ZHE
MRAUMBHARTEREAZEAEE, BEOTEERA
EEURE, BUTREREMTE LA KRRME, BT
ERTSERNOAEMANEHBEERS  FABERE TR
EEFEFAREESHACLERZ, HEFHMHBEERMHERE
HRARKFEACEARAOULESIANTIE, FEME.

7. BE2-3(E2-4) "BEBKRAMBERRA > TE" R &
2-1(£2-2) "FTRABHEAZEAG A (RBIMEKER" R,
WEREBBSHG L AEFEZR, RORRAERNERT , B
2-3(2-4), BUMEY. SAHOERRRIFEE: HE 2-1
(F2-2) WRMHHSHEEBEEEARBESTHAYE, RUKHE
AUELEHINERFIARR.
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=

i
I

B it IR IS RIS K e Rl aUiEER
EAFF ST

33— 1 AL E TR IS S TBI=C

ERAZRRYBEZRABHEE, RXEFAX/BLOWmAEHK,
FREXRAEHFIMNNDAEYS. ERAMSEARERMEZTRA
 MEHEZ, AHARKOEMERRYERRBANEEERY
HqitH
—ESRERLIEE
B —— ARMEE
— HEREE
ER#EGERER — ¥ &’

B — #HE
— s

M MEER: 7HAGEELIHEGE, SEBERARBELT
3-1, 3-2. 3-3 BT .-

B 3-1 RSB LEE B 3-2#R#EE B 3-3 AR#ESR

2) YEEHE: UTH 3-4 ixNGHERLB/E,

B -4 AGERLHEE
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DB HEER: WTEI-5. -6 G ERLESE. HEHESE.

B 3-5 FHEHLIEE B 3-6 #EME

UEEBEREEMBEAXNRE, BEAGENS K. BAREXZHER
FRNBESHE, TEFRSERRERZEFRIENTEI-7T B
S (1]

B 3-7 ERZHRESR

) ZE@: RHOAZERRBUTRABRY ABHRE, HRAH
EEEEHKIES, HOMREREZEL, BER
MR KB ERREMENZLRER—FH
HHH., EEEARNEAERKSEREMR.

(2) REE : A AAMRABIEZN, GREHEUTHHKE
REZMEtmARAERSSE, R A LBHEMNE
it
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(3) K@ :

(4) %8R
(5) Rithg :

B RBEME, WERSHEEBZ L, LEanZ 8N
KETBEE -

EREHEBBVHEER.

REBBT2EZRHE, PHERIEEE, KAMnx#
NEHEE-ZRARE, ARERARREELBEENR
BUE, tRAHRPEBEBERE M,



3 — 2 ESRMETARSAKATRIERE RS Tk

RRVBLERKEHOERY, RERNF RSS2SR ENE
HUREoMUMSY, ERMIIEHAROBE, Bk, 8384
RUABLARIZERBEEYHERNEE. SHXESEESEOH A
MEZRT®. BEEFLELE, UESEAAHE, BRABEEN
BAMRAAERAAZE, FIREFREZFAMAM IS, MTESH
BERFMG, —ROGKTESUB A M REH KSR EEY
ARED, WALUTRZZERKFZ_MITEHETFESZ, [7)

ta) BEIH,

th) &I %,

fc) BPELZT .

BETHYEMIERANRERGEG KB R AMEENE
HABCHUMBUSHAMEROE BB AR ERBE, BHEHA
BEAMRANTEARMESEFTR  HEAXEREL2Y, ENELER
B BERENGEENEREMARNGEASATELERE, D
RIZHAOHBLHAEMRS, UEHESRZRUGEHOMHRT
#o (7]

B OH OE B |[®ET A BHEETE| ESTE
1T BEE (L, 0
GUTLTH | EWEIHD| O o
ET
2. WIF ST BAES,
TR x x A
3B THNAREE o
ZHSE sEEBTY | A x
P
4N RIS 0
511 F R R o aEAmAZ | A
# BAA
5. B MR LT g o
SRR B o PEEMITSE | x
# FERAEE
FAVARERIR,
R HE T

# 32 FTRAEESAZTHLES,
O EB,AEE,X TR
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HE., TERRARKEIRPALANESARBGENTREZET
EBEEM, LM, THEERN, SRNERLECENNETROERE,
URBABLZREBHHUEE, AFASCLEREEZE,

EEBABHBEFAXBETAVARKEDEORBKE, HiWE
KRG, BRUABREBEAG ABHE. KREYOHREGES. T
RE.BTH. BEBCEE FRGHSEZRSG, UEBEED
BkBHEBAE TS L. BV RARBTHEARZHREFZRES,
BT HEEKEH, CEEFRARENETERR.,

RN ERRDEEREABAMBRE T &

KK EB BB R (B KE+ KEDH)
BRITE(E. £, AK)
R A

e i i E R
BEHBAKE —

B 4 3
]— S8, BE. THEER
| m R kE e

HEEEL —B&HKX. AFA
{:E%ﬂ
—E BB KB
fE % 31
EEBAEMHE., RARBEIDHIMBOT ¢ (7]

~— . B oKk e B 5% 8 BB K Tk
KEBEFMG ABEBKEL, ELFHEANESR. A8 L
mME, EEITHEBLAUBERETIHTAET.

DTHAB KT HZHE., RHEREISHMRZ.
(—) ##
— % 1 FABG K B9 R 60 R B IO\ B K AT % 2 K IE B 5 8BRS Y

M, 2. #E., BA#%., BRESEERE, TEXRBABABAZK
ERWEMFL .
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KeEL, BHABELHERBUTHE :

A.

HAEFEEEEEH, BRAHEERLAB2ER.

B. iAMBEAEH AR FIEAY, FRERLETRAB, §U¥K
AAEKBRBREZHERE .

C. MkEERAE, R ELEANKM>BEEELEOERLES Cal0D2 B
Bk, HERBRATEHABALES, SRAZTROER B
TEAFEEREZAAE, BRAEZHSR, 22, BE
ETTEFFRHEE.

B K & &7 &

BRiTEMERES, RACER2>IRR LT -

A.

HWEBHIT4%2ZH KA

TEBAKKE,. AVENRLETORESY. EE2VRAESH
EFHABREN-E, ETHIRNG 708 £/, 88 2MA
RAEDEA, MEAKEZARNTEED "EELE "(CalOl)2)
Ha, ER CWHEE NBE. HRTTRZAHAKREREZ

HAtE&-Rak, ALEEARFERRENERS, WBETE
ARBA 1~25 (EBLW) , BEMAESTFASLERFERST
D:ERREEMNHAA,

. RAL S % Bk M

EESKHMIBEZAMREPHEIRODEERE, ER L ERKED
Filhe®, RAABHOBRREZ I MKEFCREEHER,
MBEBAKAR: A B, BALERKE, TREFHHFLD
A, DRUGEATZHBEERBHER.

AWK BERE, HRE#ELX, RERRXAARKARET, B
FHUULAETEHREAR  HEAR-REZ, HREZERWL
B1~2%  EREFEHRESAAMBEALRAEE, WEHSEH
COREBSER: T8, RERUHBNEKER, SFRVHER
BaAESMALER KA, HBFKMEERHBE.



. (Zirconium)t &9

REAHRBEREELE, ARABYEREEHBRINES
Y, BRI RMEARNAE, FREHROAR, MABHKEEHF
BB

BB, SO E (Hetallic soap) RERBHEB

KEDRMABELS, UBERKEZPRNIIEMER E€1L
B HgS, PRAFRKAOEIRE  TE2BRERESR
Eif@emA, WAKXSFRECHEXEEMEKESRFGE
HEBRAKERED., 2@, EBAOLABRS, ARV EZS
ERE. REEZRZEH, EEHAR, ERGESE, FRAFL

AHERE.

. ARNET AR KH

ERRBEEAIREHEFNERYE, EBARKERER, W
REBERER, FXREDR2E@EFARD ; Am, EEPH K
Mot BHeEZ A AN ERREA A LLHERENALS &
HEE, PATIER.

. EREHBRAME SR N A RS

— BB EA "TEABKEDE ) (Polymer mortar), BALE
Bk Eies, ARAEBC2AKTMERRE, MEAM. AHF 2
KOBKEFRE, H2mEE. BAK, EEmEREOESE, ¥
EHOHBEREE2EBEER, MEUKEBRLRBRRHMEEY
BEE, ERAREWEZB K, BREBRK.

EEAEN TESBAKEDE,, HUEHE, SHRE, 1
REF, EH, EEHHERABIHE, EHUBED2ERL
HEEHRAREF, MHBKERSELLE.

. K e

MAKEHBHBEEANREDREN, MKkRUEERzmAEDY ., BEKH
 FEE, UREZK Bleeding) WERBEREETTNR, HES
AUEEREHOAR. CEH KM FEHREE (Methyl-cellu-
lose) N EEKRMBE, REMERBH KRR . &%, 8=
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ZREFHE (Hlelanine formaldehyde) ZE S MAKEDER
 PHBESEREKROAR,

(=) #3t

A.

B.

C.

D.

EFHEEHBARKEDEORBELBAEETREY ¢
ERAKEDREG KMES, POARRECBAREF, REET
BEBI2RHE, RESARSFPEERLAEEEI-ZHERE,
HEMGERMNHESE, LEXRHERREENARAMRE,
REHRBEEH ABERE,

5, BIHIR, BROBRE#R  XNAHEEHR LR KEEH
P RRAKFRERBRRCER - F, B ERERAKEREE K

o

EmgEABER/30EE, ERBEERFEL/SO LMK E
FREFMOFAEHKREHR, LS, TEHRFAE(GAE, W
FRFEIHBNEZSEEUEERH, DHED LM B BMEE60
BROUABBEARRBEELENEEFE,

BHEBEEEEDPERISCHUE, Rxd B s AMALB2
HHFEEKS BEEHRBARUDI, R U EB@EHER
MME, HERLEBR, FHAIHABLSE Vire nesh) U H
HE

HRENEEKE.

(Z) BX

EESHKXKEDRB KB, HFITEOERELAABIFEH,

ApBEENHREOH TEEE

1.
2.
3.

EHIZTEHAESRARBIMDOFNT, Eceildmlx,
RBELEEH2BERZEZREUREDEBERY,
RECHEIBRAR, BEERVY, UAKEDERHERLHAR.
(R E4-28)

CHBKEREL AL HEEM (nCaulking) T .

_22_



BEAKEDEH AEHELIHFERARNT .

A, BELFREAKUE

B. MEBBABMR KEDE2 R LBERERERE (MK, BEE
BRIEZHZAUOEABAERLIBAGKEONE & .

C. WA KEDHEE, BERHREEFHE.

D. BTHE " HMME,

E. MTH®E"C HMAE. (MLBREEFENE)

KEWRHARBEBARE, BAEBRPMNEERTE 2458 L, B
ELEHE 2 RULZEBRKET  EERERMZEEERUGTKER
BHE. BRI TEMEI-3HMT.

HRk#E
@ -G 20X20X% 1/1 1:3 RiEWEE
—————— Bk Rl — K JE BP S 12 B K W45 7
—— 488 — RC MR
et - B RR

L i EER K Tk
HBHEEFAERRAUREZ SO K I AT ERLERRS
, BEBKH SR ECRBERMZEEEME 5% EA. EEY
AIEHREAUXRRHENEBRES, HELHE - RITTHBRTE
REBTEME. 7 B ERMBLRR 3-1 Fix.
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(=Z~1) BRI &

MIEHBMHEEG ABERS, 2B RH A M E Y (Asph-
altroofing) B il £ & (Asphalt felt)BFAIMM MBI AE . KEX,
HEESENARBRRA, FURENNREBUFIIENRE S
B, URBRERNMEREERENMEE, MK TEE R M 6HHE
WRBEEFAHEETE, A -ENHHNRE, FRABAB KT E
BEBREORA, MERTTERBEMRETHH AT,

UTHABKTEZHE, R, BXEI9 Rk,

(=) 48l

AP AKITEITBEFAMEABETERNGERE, KN4 BFHBH
HEZEH Priner) LR IEEH (Caulking) %, BAHBUNLAREER
BEMBZHE, TRURENEELREANER.,

A, BEOEHRBE
RUBHBEARARAES, BFBREDRTIEH K TERAESS
EHR2BIEE, ERIEVHEBEENSESEERAE, — o
ATH¥EE-"JIS" Fin (R£3-3) , UATHARNEENE
FED, HREHBURB L EBEHFHBULEHS,

BI-JHAKIEHETRE (WHEJIIS. A 6011-19711,

BikIESHBREALERE, BRTXEKS s MAE 175" B
trERENER: HRERENGAZRZHES.
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= £33} 1 2 3 4

&ILB(T) 85 LAk {90 LLE [ 1008KE [95 BLE
#t A\ E 25T ,100g,5sec | 25~45 20~40 20~40 30~50
SIANERY 3UE | 4Bk 50E | 6 ML
BBE©Y) 1 UF 18k 18T 18T
Bl Kk (TC) 25080 E | 270LLF | 280LA Lk | 2808k E
EBLRETES ® 99k E | 99Lik | 97LLE | 95BlE
B AL B B B () SSETF L1080 | -1 | -20BLF
ETRE (am) - - 8 T 8 BT
MEREH (T) & B e ®| & ®ia I8

BARBEOREERHES IR, BER2HEFTR  ~REFARHM
TEFREELENEMERANETAER, BHBUSREELEAE
MERE, B AE, RLHSTFHRBRERTE ; HiL, H8HAT
ERAREESETFURARBENOE Y, B RTR2Z2NOE, BoRr@T -

1.

RELEREN, BEEYK, RTHPREB2ER, BLHEE
FEEHEGINENRE THEERN.

2. AHEIBENE, FAR-REEREARKSTHERL.,

. REHD, FRR-BRNBHEEBKURERLEESNRHEZ

B KA.

CBEESHN, MERRBRT —REHEFERS, TEARESH

ENERUARABNZH KHE.

(i "BE# ", DERESECHENNEHSNRBEZARH
SIEMSLEHE., —RBER BT EAS AEREA, Wit A
ER#BETFZ. )

AELmS, WAAEBEEFEXELAKRBEIFHERRAZTFA,
MEEGREAUEAZ A2 EEHCHEBFUZHKBESEH
B, SRR TEHERSNN KEENER, HRENRE
BENEEFTBEAMRED,

CHERSOESAAE

HEE -RAFTHATHERNE, EFTHEL, BEEFHEE, WD E
FHER, AVNESHER, RUBER, RABSHERS
B, RELBERAKENMARELESFSRABKNBER.
RENUKR, MEUBERCHERTRIEZESFKENKL, ¥R
e,
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1.

# & &l £ & (Asphalt Felt)

HELAGKBARFRELFTHUNBELARZEREESTTREA
TERALY, A2ARGAETHRAWMEA, EHMBKET
BNEERRMERF, Ilt, B LEFBELOHEERBRES

Rifu, BEHBELAZRAHEE, PERNELABLENESE
ErRTEABHABNE, MERBZAEMN, A XEELEH
BzZRESE, SEAENMBRKESHEELR, LR KEZEESH
ERFHEIFTIOEHRAR EREERET, EL82M
B, BEERNEREORETUAERGHAMN. #9952, SUHE
BEWmAERGK, BHENEY, HARRUAEENRES M EE L
RN BEEFRAZH KL E.

CHBEHNERSATE2GR26KMER S, T INE
MM B, BHBANBEELABRFETRA, BRI AEDES
— B I0KGR 40KC= & ,

. BEHEIHEE (Asphalt roofing)

HERBURREHBEZEEULBES (Straight asp-
halt) REZ®, BRAROBURNESHERARERAmWEY
B —MEYMBE D 22ke R 30ke, 35ke =8B, MARM A IR
EE % 35keH .

BEGEEOHAKE, BHRERE, RALKBABRE K
BOZEERAMH CUERBE&ERSSN, BESRHERE, &
MBREMBKBEB 2 FEL R MR KEOEEERER
REBREX.

- MEEHERELRE

EABERURIABMSTNEEEREAB ZRASUB Y,
RUDHNBEEARIBH AXT2RER. BN B HERS
ERAAM, ARAREBLAROHRERERERAHINESR.
MEARTZEARREETZH AR, FFRIAKR, A%,
GBREABMREY, EALAGRERARBEE T L& DM
i, BEAREASELRBEEETHABORAL @8 FL
REEXTERMAZARE, UEHRE, BKTHEMHNES
. .
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1.

WREFHEL
ERBERBE-—ESABAREHZTEME, FOBAEZ
EREHLAERBERAME AW, EBDABATHZ LR
FRZIM, ARBESTSTUREOZE, KA HANE
BomMEHLESAPREEEH KEIHEE SERBERL: Bt
HERD, B2 PRECHERGERFD 2@ R R

ARMERMEIENY, TELHEARPBRER., DEmMHY
RUEZERRGERMELY, AMBEEKR (BX) ®H, 858
EEMEE, 2By R BN ESBUSHERR.

AR HERIESECHLMEZEMEEMGH &R
EHREEME, BUNABRNES SRR 2mER, —RE
ELEEID L, SEREFI0.nIR2InMmE,

. T E

EMKEHSEEREHHN, ITRBLOEIR, K
FREEHFAZZA -S$%, BEBUERIURRRERAELR
MHERBEMERGKE, HORRAFRNESEBE2EUmE
EHEEER, B, EROLER, MEETURE#MEZ S
ATFELENTREGRAEREY . BURBHEBINEFRERE
MERFEEEENHER. ABHERMBEALR, BF
BRBHHERNMECENRAR, BRECERAUAKBOBL
PR KETIE, PEFRLEA -8, BUOFPERH-HEF
B XA E .

. BEAMER

FAMEEXBESBELHER, HERDERHYHERS
B2zEAR30mBENACHBRMER,

IR, BRKEZETE, BHOHAHMER 2@ T O M
HWE, THME_ESOMERER, HURHINKENEFTRBRTHE
MERMAHEROLIR, FxRARRLED, UBE_BHE
HUBEERRLRER U SHROEREESE  EEERS
AEHKBAEH ABEDRE 2 AEH GO-W0NAEFTEE., &
ESNEENBATENIERR, BT EBEUB AMNE &R,
TEBEYFEamAKDREEMI EN KEOBERKE £ %25
FAETAFAENEANELERE., EPAMESR2HKB NS
wR.
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R, ERHBITEEARSTAER, A2RBAELEE
BEREVAKEORERLIHAHE, FAERBAEENERGESR
EOEAE, HHER K TRBB LORREAWERE: L
 BABEMGENERARBEHD AR TASHORE. o, B
REBTHRZEEERARDY, DL AFHRIETHEZAD
RE, UL BEEHARHGKEOER : ER, B EER
BREOKG, BEHHZEERE DR KEBRBHER G
B-%, BoANAHE. WAGEENEMATRESE. B
MEBBHEBEERBLEOEA, EEBRSFXTENEHER
BITARERIFGHENEE: L4, EHRRLFHENES
 HEHBURREHERLS T,

7. ERBER
—~REHOBRBERS, KAEHEN, ARTSATHREHE.
Q) AEWENEEMANELY.

b) HEMEEEEREANEN.,

() AEVEMHBENSN, FHENEENANEY,

) GaEF-FHEEMN, UERITBEHSHLHAN,

(¢) AEITMEEBAHEBL, USSR IHZ2THE,

C) REERME, cRERBREEABKERN, UREH K
MEAKBBE®.

) ZESEYM, BCUH  -S$RXERAH, UER RS
B, BREWMAUREXENEN.,

) FEACEFHMALZHRBEY,

EHY, SRMBHNFAHENENEFAZ -8, BHERERMEE
ME, PARBEATHEEAEE-REBTHEEE.,

C. BERBEHN (EEMH Priner )
FEENARHMEZARMEBETAG A EBEENEERN : A
XEBHEEERBELIAKDZRAE, FEBIRTSELEEH

o
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BE2EEXRAMZEHCHENRHE, RESEMLS, BER
MREABEHFAHEARRHEEBEFOGRE, TEBU T & (FX3-1)
HI R 7 PR 9B B R o

B H He (EEH) A
B H 40~50% St ANE 10~20
GRS iE & (Solvent naphtha) 30~50% | ¥ B &
HEE 25~30% W ER L E40~50

I BEEBEARM AR A D
(BEHRE: "BAKIE " PT2EBHESE)

BEREARBENERAR, AHER2Z2R I+ R8I %
MENER, CTRYNBEERCR R EEANERE, figamELE®
EMEEUTRIRENEYE,

ERFENSG2EERRAUMZERRAL.CRERESR LD
BEEEERL, WHETAC EERABHG K TERE, EEBAE
EERMENEHRHBES MEEH-BRNEBESESESXRER. B
BRINFANZEREARSEERIBANSEEST R, S22 RBE
 REBEANBEREmMERELHERE KB, EWHBAREZER, —
BROEENRE A EAHLIEEBROEAEMENRE Rk, %
B REARHAFERNKLLRE -REASE, BEHREBELIHZ
BEEEBEEAtER: —BXRE, CEEBNRABUERESS
B& (Tar expoxy resin) AR # iR BR B §8 (Tar urethane resin)% &
TEERME,

D. Bk Tk A HEBh H 8
EHEB K, BTERLEMEZHBN, BREHRKEEOBE
CURREERERENAMOENZT, MEROHEB Y EE
HUTHHE.
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{a)

(b)

{c)
(d)

(e)

s

BBLESHZM., (ABABLACHHBRAYHBZRYS
HE)

BEHSZEHM (Asphalt caulking)o (B a"HZEMHL R K
BRBUHZHER) .

W& (Caulking), ("D "HZAB)

FEHE (Styrol resin), (AHARABLURFAHGBELEY
MEZ2EHERH) .

BEEREEZE (Asphalt roof coating), (ZBiK/EHBE
BH., URASITEHABZAEDEERG2HER) .
# AR (Cant Strip), (FABHUBHAKEEEWNAREZH
W=AK) .

EHKWBHE, ARERANAHNERLES ZBEAR, Bit

ERRERKE, DABENRREESERNERSBZRE
ABZHEN, MEFEHREALXRFFIBHE.

(=) &

WBH AR, BTHOAH TR FERNEZLAFMBRE 25
PR BEHBEEY R ZERUETUSR, ANBENE Y 5k
BE—EN, AMAREELELFIREE, EHRURIEE, T
EFEBERTURER. B4, ZHNEMEHEER. BB
ZAREERE .

I

& T

MRTHERHAREIN, DAFERETRES, R AR
BIRPHBEMIHARREBRAMAR,. TAZRBEEE D
EHHAGRER LB EREZHKRIRAS.

(a) RBIHETH, ABREREAR -SHHETHEH,

b)) ERBUEETEZHH,

(c) BERBESAMBYRETRE.

(d) #f., BR, W -SEHUYIETHRET.

o) REZEBHHSEGLABNEETEHRNLE L,
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(4)

 BEZER

BECERERKEIRAZCHE, A KB CETEHE
UAHRSABEE-BRNRRARE. EEHEELY, A
FRAZREARBSLEHANRHRE s SHERS K,
BEEBREENTHEHERLT -ER, SERABEZH
EEIEHMMNER.

W E 2

BEEHEREABESOREETHMER, EREEHARA
BaE, NUBRESBE, SRERBHLBERAEGERZH
ERF, DEERGEBREBES+DEHEIRBETRL
EHNHERENBRUBEATMERMREY. siEmBE@ N
FHEZH2BEFRERSA, B RKEBZ2HABFTERF
ROEE.

WA FEME. SRERIFEZBEHUE, 2%
RAGME, AETISENB3-9FT.

(a) &&BAE (b) BRI

(Z~21)

B 3-9 HmmERGAKEBHIEEXTREE

HEEENKITE
RIZEBEEDKZEACHFHENEY, AL ZEMBERER
BB AKTE AMBERERSLEARESBAE, B0 ERGE
ZRUEEERENEEEMLUNOE T Y, ALESRREERE U
BEREHRTIHETIORE s k4, ERMEFRSENE,. REHH
HERZ2EEFFESIANRR %, ALEFEB I EEITHE. @
EXETRBBEESKIE. R, OnESHHHNE, TIESH

R

HAETILDAATREFEBN I FEHERSEAEIHEHREZZ —.
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EETHEARLANSEANLAMBRAEMMEN, TRAREX
R, BEoENEERRRTY, BREAEN2R, TREEZH
EHEBPEERAE. EREILBETHECHMAE.

R, BRTIHRMARBTRAIAES KMNEBH KT &
 BHBTNEATAEZ8BEETE, EoHRERRT.

1. BEEEHEB LE
BTEDUBEHMEEAEY, R LEEURENER
B, tFEHAEREZRUBMAEEY (L.P.G) ZAEHRBER
BHEEENARNBRETNEEEE EEEERUDRUERE
MTEGANEENLEEEN Priner) EHEHHRFUHKE
BLEIAEMAZ.

HEFLAEMS, BEETALAETEHREHAREANBR,
AREMGZRESARRIBEENAEEF, MAKTEEN
AREABMANTE K, BHEGTTEBARMEFRE
BEBEEN,

ik

2. BERHETE
HWREUBRB4CEENMABEHHNN IR AEAEHEHEE
BMABETRAABREZES, AP KEZEEH. ®H
HEnmS, EEMQATHE, CESRERFEE, HLRE
HHEMWAN, A, FEAAEBNL AELARAVER
Eg P HEMERENRBRAERTETARM.
EETEMIHLERMESHENGMZERE, BAZ
B ARCENRIZESURGERERFFREBEZIBIRE
B, AFFALEHTAEARRBEZEERERPERARS
@, i, AIASEREZRABIRARESRS, REFEZ
AEHEBITHAIRERT TR ZHEE

3. BHEME T ®
CHEITEE IR EESYEERMUBBHEES, K2
BrEELBRAECURREEEN, CABAARZENR
HEHE, PHSUEREORBBIE, CHEITRIF, AR

_33_



WAEY, BREYARERBUAEARECESTABR KR
MBLRAES, HTHEMREER, EEER IR EHBTA
BEPAKLE, FTIE2HABEERER, BEZHEHNTHE
e,

jo, HHRRMESAB T ZEE (Sheet) BikE, EBR
BEESHERBE: XS -HHESHAERSBUARRESR
B KEH®

TR, EISBEBIRHLAZREETHENRARE, BIR
HEEESMANRHEESN—E, BAREEMRBERESD
FEmeRsREEtRErEYENEYF, A EESERMHE
B RERAMABERBERMLAMUEE,

HHMEES KEZFEWE 3-10 Fix.

Bk e dRsE — = AikeE. iR

BERM— 1:3 KEDHELF
—— Bk

W M- 1:3 KiEDK
— fR4EEE — kN

— e

B 3-10 MAHMEEH XETTEE
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R AN KT

BRUEKXIEDEZEREDIFAHKBERTHERERBERRE R,

EERITHHEARMUENZ. AREmS, BRZERAME B A MR
BBAATEMHNBELTERE, MAMETHEEBURELIHE
EsrSUEROBLH. SR KREHHMUOBAR 3-2, 3-30@RIBXKEH

£

(—)

R REIMROT ¢ (7]

# ki
—~BERNARBAHERIETREE -
(a) MEHBR, NHBRERKX, XAl pHn_4&:
® T4 (Butyl)fm EPDM (Ethylene~Propylene dien-meth-
ylene lintage) % .
@ “FT 4% (Neoprene)
(b) EMBEKRB %L, TEATHm LEPDNM AR .
(¢) W EHMEE 4%, (Chloro vinyl resin)
(d) Z#EHE% . (Ethylene resin )
te) MBEEH. (Gom asphalt)

BRHHEREZE, BATHEMBZAERBRAETERBUR

EHMBzEREHE.

MAEBRBHAMBZHEESZ, ~ REPERETTETRRZNE

A E K

(a) DEAFRFBKEUNZER,

b) DEAAMREBREZHE.

(c) BRIBEEREGBUFDETRFREHR,

(d) WU BEE T, FREABRY KEE B,

EHfz () HE () B, RHELFRZERGAKHEERES

EIHEXR:; ZED OEMRBRANMEEREE, () HABRRE

REBEH KB 2EE, LCHEALABERMNESE.

AiEL, FHBRWREMMBEREZHRER, SBEATDUT

dE -

O EBLHR, EFAEFRER K, HNRRERE, DERS
KE .



@ EESBU2MAMARLANBRASERE .

B, EHEBRYRBEHRBH KT cEE, HUEBEKRAFTT

mT AR

1. HRBRABENEREREZ S, MEEHRHE
fE, RO AR ETRREE 28, BHBEAE
BWHEBREEAKENEE 2 ABEES A,

2. RAEIRNBREMRTEHM2EE .
BRTBIAKERZAMBHME , AEEH. EENRH (
Primer) HEH. WURBBHAKERIURRELZHE. &
LHPHHZER, BEFEAOBERNEEFHEEH,
EHZeHgERE., o EFTEHBEMEET
a. HENEM (Priner)

FEARGEMmEHS KE L, FRRIPAERES

B2EEARERERE, RUTHZ_-_RT =

% (Chloroprene) ¥ A RBBEHENREHIERN

mER: ERNERNIMBTHKZES, MUERE

EHARBEBE A A YBEN U EREEEL

BEERHZ.

b, mEH

EEMERAAARSE () HzEENREBEHE,

HIEFEHEOEE, 2SR EBARNAHER

WZ2EEY: HeBBIM>FUTHEERN

ET-HBBESE,

—RimE. RTEHEEESN, FHEIAM%

, S RBEELCE, AAEY EEEEMIKA

R KREKZHERENZABES KT Z2EEETH

WERBEMARE, Zo®kmT :

(1) MR AKEHHEEEERR
THEEB+ZRHEEE, URBEHEZ_RT
CHERS, RBERNTHEERS, RN
EEEE %, R % (Uretha-ne) 2RI KE
BEEE, DREKREHAIM % .

(2) BRI KEHBEH KEEEEZERE
THEBBLZ2ERERE, KT B 25H
®ME, REAMIE (Epoxy resint% .2 “RFG K
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(e}

td)

ERLE, FRHEAMEE L, FHEEEE

BRE %%,
MR KER
TEFEFBRERTIZE IR, ALC HPCHOESHNE, U rm
EUNMEKX PR CABMERER, SREREESH
i, MERFERZILENR  —REBEAMEERB A U RIEN
B4R A RE, BR2EBRAEE15000mm £
AiMEMRZ.

% (Sealing)
FEARRABRBAEMZEESUREREBRKEZKE
HHERzEBME, HERBY>AEZHRBAEEWE.,
BER2eHMHBMDEZETHER, THEUEPIHEZES
EYATERY, BEeHBAHE, HEHE, RLAHSH
HEBER, UENRBEF[2RETBEER, —BERES
EHE30~100mn, EEA0.8~1.0mEH.
ERTERZHEEY, FEZERTHREELRXE, HitHH
M E S %EB % (Polysulfide rubber), WEHE®EH (Sil-
icone), BAZ2 - HHOKEHELE,

Hit, A@ 20 REEy, FARBEMMEESS. K
BEHATTHRBBE L%, CHBEBIBEMBR 2 ERR MR
BB4#BRESG, AIZHBARBEBEA2Z2RZBEIRHEE®®
REG%E%.

L R g

FHEARBEH LR TR, DRALC HPCHEZREG®WZ

EHUHABAZE, AMASANEBER 2B MY E 2
MttE . — BRI SHME 2 K& (Kraft paper) ERZ
BERZHORMBE4EABB N, WEMENERTHS
B

R & B
AWLEBAKBR 2SI, BB, URRERED 2£HBER
) HUEPDMEIR KL EZHAEH 2BEMEL R, UR Y
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Al HESEMZIAMUZEH, HEHHAENS, 58
B, 88, K&, BE%. ), THUNBEBEARZZH
BHIHEHBAZAAMBE VD RER, SRESHEE
BEI~3umbE, MAHRERSTZH,

BTUEMRZARME 25, BHH MK KM%
BEXRZHME, ELEHBBETHEERGEBE, SREB4
BAE, WHRALHM, URFHZLBHESE, EminT

O BRBBE (Polyethylene film)
TEDHARYAB LA EER LIS FHBHES, £
REABREERTZH, LENGFEF R TR 2 HE L
BRHEIRENOEE, - REEAEEO. 1kl £,

QO BREBXHKER
HEMHZERENBREE ) BFt2ZHm, HEE
—BEB20mlbLE. kS, PEREHEFRRETE
BoHAHBZHEEHT IR, KEASKBZUERY
BE&200mn , REGHKBZTHSWESR Y.

QO WHEEEAH
REFHAKE, SURMESRERNEBRRE, B2
RERKEAEFARENHEASHBENS, —BT
5 MERZESRHMHL AT EMSHNZBHNRRA
H, IRLDAARFNKE IR SHEE X,

@ 196 & iR
TEZHARUDEHNET, EHABOBES T X a g
BWE G —-REER, THEHEY, ODESEFREE,
EEHLARNARIEEREX. E—-R2EEBME |
EM3-1DFRE.

wHeRYy KB

7
A RHERY / Jr— FHEY | S
B A f—prkme A AR 4

B -1l hR@RBEB2mAHNBEEEN (7
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# &t

(1)

[a*]

[S%]

(4

~BZERK, REEELHEL/S0 L R, £RF
HH . FREENREOH, RV EZERYMIARMB R
Hirditret, AR50 AB2HH, HEHEERLL/50
BER,
HREREZSHUREARERE L PBOAEEN, B,
B LA KEREF FHBR K.
BREABKZHEWME, AEEARBHUB KT E, FHE
ARAREERER L RMAERETHABLELIZRE, AH
Bz HEWEeH, SHEREAFNENE X, W55
B ARG ERERERH, REBOEAT, EFAR
HHERLIEERIHKRERBEEN.

HEBRAKZH KEBEERFO.8~2.5m, BEEMES
REZBHERFEMBR 2 TESH, A AARER
BREZEZEREATRAOEG: BRBYABEEELX
NEHEZEERLK ERNAEREET2 R &£3-5,

18 BE, Be
H g T M|k
EA54 |- T
BoRkEEE | mAE IR EE|B
%Zﬁg iR z|— B4
* kG E
. = #
* HEIEIEIE:
| mEEEA | RC Lele olx{x|x]|x
H EE1.2an | ALC.PC. | —lolAalOol x| x|x]x
® 850

86 | SEIRRIREE | RC {«é olalolx{x|x|x
A | BEE2.0mm | ALC.PC. olalolx|x]x|x
T | mposm |k #%9 g © [ | o] a|x[x[a
& }§§2.0mm ALC.PC. |4 B 2 olAalo|Al x| x| X
% mEEE % o B g+ ololeclolalola
ﬂEfgl.me g | 1ljo|x|x|O|x|O]|X
g ﬁmm&@ o = e T ojojoc|ololola
[;'KEEZ.Omm W | |olx|x|o|xlo]x
T | B2 ARt/ coclojolololala
ik | BB RC

EE2. Onn # Otxixr1olxialx
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E 35 RAMAKEUHESR (RERE:"BKTE") P.117

i)
2)

3)
4)
5)

(Z) ®T

BABZERLUBRETHSEEAL S

BHITEY, NEALZREETRREEE, Hib= &
DEEOREZ,

BMTEEZH KRB KTE
WHEZERLIEELBEORI L,

HHBABE, SR2HLERBRAKEDE20mES,

A, B AEREIHZRERBETUTARZEE

(a)

(b)

(c)
(d)
(e)

(f)

(g)

(h)

DR+ ER

ERMKEER+SEH, NEEMBEFE, BEH
BEMEBRTR, SIBEBBAERE, mMEHABEHA
HERE. EREFEABERIR Deck Plate) RMERRRZEE
HETHAGREKAERUE, TASTERXUHESR
MEGEEHRUME, REBBS, AL AKEZRE
 EIRHBRIRE MR,
DARAATPEHMKOHNEF®RC, ZERNEBEFLIRRE
MEMNWE: XBL, B AKELESBRDEEEH T
MR, B TRFEFXZGAHEMOEH.
TEMBEGREENER, ARELURELDS.
DEERENBERE, XEABHAENKZME,
REYBUMEXRES)URHFBUZB KHELAE
ARKF(H3-12)8 K,
BYBNZEBUREIBUZ \BEAHEA, TE2®
KURBYUBUAHBBUAMNEG: ~BREEBETH2
EB=ZARKERIBER, REITHRHKREFERE
BEdL, BEBKBHEEAMOBER, A—-—BKET
EZ2RBIAFE. ERFAZMAEORE, AERAEE
Abme ZEENT. HRESENGZ RN TN (83-13)
Bx
ER#ABALAMBERFUAKBRE, ORI AKBRERR
EIRFTHAEREZRS. DEHGLUEASHERE,
O, RBEKE. ELHBRHFLAREZ, —BREXK
FRERNBRENBEOESe WEE, UEAERERE
[OF: 3:5: F:: 08

BEFSNHEY, DARRAXERYE ARG THRER
BHUwE, BFRREN, R H (H3-14),
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I’#ﬁﬁﬁ
Wl

3-12 BROAEELHBUERM (7]

3-13 BEREXNEBFEE (7]

Romw

/Y

100 num 3] |- %
10
O Jom
] L./
PEZCER E

B 3-14 BEEKFE, BEREZERULE 7




B.

(a)

(b)

(c)

(d)
(e)

EI®ZRKE

ERE., THNTHMBERKR. W, URERER, THE
BRERT+DERZES, BHEETEET,
HEBRSTCUTHE, REH. FEURE. RE2s, H
GHRTOITES, R RESHE, EREIC UTH, AN
EEEARLEOR, REGHHEENEREN AR KT HE
FTHUREINHELHEE,
REREEEVEBUREREZERES S KB o a e
CHETEARE KBEBREFHET, MSIEBKEABM T
HEX.

TRER, FM2ERFENR, YEUIEEBREL.,
HEE, BREER, RERRBCRREE, FERGES
EELEREK, SHEREHME, UL ASKIBRRAT
.

Lo LEE

gE s AWE, FUEHABRREHG KE2M, URBHARR
BEZHOEERE., TRIES2H, DAAXRERBERE
BioHIRURBHRITEEEZHI ; RALCHPCRESEZES
B, CEEEHEBURRACTRELETR TGN REH
BT RENS RERFEZRU AL ERTHES T ERRITN
M kBUMBZ, TREBULFURZHEBZ®R, Hil
THEERET.

(8)

KSR MEHB KT EE
—RORSUTERRB T

a. ST

D. 2&AHERL K (B3-15 %)
BABRGUESRENEBEERBER (SUBSTRATE) 4
Imkt.

2). REAHRG A (B3-16FT5)
FABRERBEEREIT L, U WE, HEHE LK
RER.

3). BUMBEEHR S X (B3-17F %)

EAmIN. MK, BEGXRBREBHREEY, BEY
KRERRBEREE IR L.
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WA

I

B 3-15 BRABABEZHAHBRTEE

METRE LRI

B 3-16 BABABBEASRTIEH

MRk
EIHEHE
I (SRR, R, B4 BlE

B 3-17 SROAERBEEEHARTIEN
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AXBE, BRVAEB IR ERTEAEN, UTHZ2XE
BT —-REFN.
O ZHEERRA (Primer)
@ BREHEAE, BAAAESURE ABASEN,
@ MEHAKEH,
® EHEBAEZRES.,
® REMZET,

REEAMZUWERNS, ERGKTEENEEREME, EEN
CEBXRE=ZBAR, WARGKBREZG, 2R HRBH A
. FREMAHUEMEEN, BEHANBEREIEEBARK 2
BEAMHZTEAMER.,

BABRAREWE, ARAFBEERS, DK—-KR¥HE
BUNKEETMTE (@3-1)FF, BEER2HARRAFRAY,
—¥, ~¥HBET  EBEAREGBRARE, HEUDABRZE
MR _—SHBTERS.

%7‘ /—P% 77“7

> 3)j

B 3-18 BREGKEBERMAETEER [7]

EREBYUBMAMAKEEHEZZA, HBEHF AN KB AE
RZBEARAMRE: T8, ~KRNHUTHEH BE3-19A8FEN TFLURET
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25

DB

1SIR i
by (ALC.PC)

B 3-19 BuBMESBHAERBR2AETE (7]

i, TBIT2BHMBERER2TA, HEANRAZRE, Uk
KE., EWMEFBUMERAE -BROPBFKERBET, LHRB2®
BT, AEBRRXEHHEERE, 2%, RUFENRTHERSH
BREHAEE. BRTE (E3-2008 (B3-21),

(s zEmw

______ - - - MBRARIPT AR

RONGR THE B
A

Bkt

&
(ABRZIR®R D
B 3-20 KA RER, \BH2HMUEWREE (7]
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ERREEH PIARB
R BESAKIE
i3 \\ BRI S

= T B e A
B
1 85 78 By AR
W Ea#

W 3-21 BAE, REEREMERRGAEE (7]

ERFAZ "ERITE "HREUZKEARAEBEAH KSR E
T, 3 LAUESBIERERL, RLUBEFTHRENNAE#
BABRRERMEEEYS LAMEHERGRRER 2GR, ¥
WEEHRRMEZEYE, AIRFTF+ 2 ERBEHKREAETEER
., ARMEZHS,

b, #E Tk

mEass
BAFZHAKBERAERAE, ERRBEREBELRERZ
HZHE,

(B) BFRkERMZ ¥
BARRZHEEERBRAOANESZ—, LARBEERT
, REAFRMNEAMBREIXBEZ2AAMARZR, BRKE—
BEMOTE (R3-OIFT)
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(C) MelM T
ERFAFNBMHNTRELRERLE ;
RBUBHH200m KEYHE, HHMRRETMTR

LR R

% " i i
Bk @& H 100 EEN Eﬁ%%ﬁg%gﬁ
— K@H .
55 T O R IR A0S
B & 1 48 44 ERM |, AR KED25um
mmmﬁ—; i AL
e
B % T BoR MG A
Eﬁﬁ_ﬁ\\;}_xijﬁgm %) 30mn0l F .
BAER — <
48 4 AR R A
: %E%Mﬁﬁﬁ L EWEE D 25mmb
B .
@R
P gEm (%) AN REEE
N\ X BED70mE £ .
8 H WS AkEHEEE R
AL Z | Bk BEMEE |, HEHRAEENK
KiEEA | @A N BHEES AN,
% 36 BAMHAMESHLSME
(RERE:"BHATE" P.142)
BABH 2 EESOESAGERS —E®, %M (roll-

er) B®, TRZBEABEAH KBRELURBBRE RS, |
EEEBREE: NABABURTSEEE, XANEEHS
B, RAHEEI0O~200CER,

EEHRERLM

T HHNAERAAREBEAARELER LRI T K,
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EERARGRERRLANNNZH, EXLREMKE L
EERBEZRABEGAE, BUERAKEDRECHEANEN, &
HBHABRBHGFRAERRL, WER - RUT3I~4 REFE L
RE, MEBLEN, CERIEESH.calB R, (H3-22)

HABRBATES, BRNB2AKESURBIRH 2K,
AREHERE B, SHECRBBE KA NBEREEE
AR BMREABASITZIR, WARZBERXETR,

t

o o Xt

| # 3000 | ¥93000 | f¥y600

~+

| 1}33000 l}f»JBOOO |

600 (mm)

W32 REFWERBOREREE (7]

M., BB KB KT E

ZERPBAPEERSFLADATHOABMRMY, BHRAL
AL, EHARRBREZEEZHAERNITE,



BREREARMCEER, RAHKHEEAKSERELARE, HERXSZ
LA ME I (Acrylic rubber) URAMFL SN E:: 28 E
19708 A AHBETEBE R T =% (Chloroprene gon) , MH®
BB % (Urethanegon) , B EHBEH % (Gon asphalt) FHFREHEH
#ERkEBEME  HEFENH, BXEHHEMAZEBAKZER.
BERBEKHE, EREBENFEXER, BHHABAHERIHER
BRISENEBEBRAANL (7. HAKBHHOBR 3-4,

(—) #H

2R AKKATBEERME, 5372 K8, 2RWT ¢

A. REE B % (Urethane gom)
AURBATERY, WELAKEH, BAMERSOTELCH
MERA-—BRIKEHZH AN, THMABLHZE S XK
UHEFAAWR, EAHEL:LI~1:2 HEH., SUAEAN
RED, MAHAHEMEEB%R (Tarurethane) (MM AHK K
W), WEMEE% (Non-tar urethane) (AMMABBKE
BE), UREEEE % (Colour urethane) (M AEHE
RRBERKS) S=HHES.

B. Wi B % (Acrylate gom)
PUFE® (Acrylate) AT EREMNENRKABIEELR, BS
FHAENSHAMEB KM,

C. “H T =t%% % (Chloroprene rubber)
PHREU_®T = (Chloroprene) REEHE, RS L HKMN
EHAMUBAM: —BRPTEAFRETEABNBEURK
BRAE_ B 8RB EARBHGAZES. ERARLE
FHEHHERURAEBERFOERLEEZS (Chlorosul
phonic polyethylene) #ZEHFAREN .

D. WA (Acrylic) B %
Ty UL A% (Acrylate), H % 548 (Methacrylate) AXT ERH
MAMEN KM BRERELKZE, AR AERHTRERZ
®"E.
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E. #B/LEW (Gon asphalt)%
PUBERTDEBRATERAMGAMESLAKH  BEMEUR
BIFRZAAXAH 8, H-ABMBEHRTE R K
BE, BAMNAARRBLIMZIBER:L (NWELE, &
RELE %), TRGERCHAREBREKNE.
—~BHE. ERBARRURNBTERET, HR2EKKR,
HEMGBESR L, ERSEBERBEE WK, £¥
WARRGRLIMES, EEEHALC RESRUKAHN
B, DEAFHRNMEROBRBLUREIMFES. T E(
£3-7) AZSHERBAMZEABIL,

u W AWM BREZREEE | M 3
MRl % B, 0¥, - 2307 1 %]

(Urethane B HR WEFmE

gom) K 8 T 8% 45 ) A R B

b1 3 F Y EE.U¥ RUFERE R TR D
(Acrylic gom | 5+ % 7K VB U ¥ 19 i) A S B2

“ET RS | BR. UK FRILEZEAEH
B % (Chlorop | 5422 BRERBRE (Chlorosulphonic
-rene gom) polyethylene)
PR IHIE % MEINREEH, |2REREAH

(Acrylic res | i . KiK. KU B 4% ¥ 0 AF B B2

in) 28

EBLEWS | HMT/HE, K | BEKEERE EHKE I

(Gom asphalt | ¥, BTH WKl | KRS RH

JER KB B 8% 19 8 R 1

£ 3-T BB AMZEKABUE. (REXE:"PHAITE" P.151)

{71

EREBRBAZHEFAZEAHAR, FEELRM (Priger)
, MEMBUNERAENS HEZESHE, ARMEFIHFEES
WEBOME, ZoROT
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a. HENRE (Priner)

HAERUTZEMWMER, —REAABAMRAEMEZR
BERENHEHRS .

. Wk BB ABHFAERAZED, UK KB ZEE.
), EHKBREH RKEGEERTE, FHRERNDA.

3. REBEERE, GHARAEEHNMEE.

b, #¥E M
AR AMUALHEZRGKE, BEFA2EREBEEENME
—~BREEANEHBE&EE. SRERS, RS FENEHE
BARER %, REMEBEERNS., PAAUEHURESH
BN NE, AFAGAKVMERAERERS .

c. SEREH
FREAZH (RS, _RH2IKER), EHRELEIHELE
B (B %% "Hypalon™) , AR AZE - SEH, HUMAE
MRSEEEHAER BERMEZHAE, A KM ZEER
URHB KB ZERBREELILABEIER .

d. # &+ #
TEFHRRH KRB A Lo BB, ETRS
rEsi, HEKBEBZEBE. ~BRUK, cRELEMBZE
HRE, URABRANEH.

e. HEM (Sealing)
AEBEHESAKE BRI R DAL EHMBEL.

=) BT

A, BEFKE 2 EH

GEPEAE IR, KB KOZHEZLEA1/500E, B

FHRERLIEBE2HANES, BE22EHEZHR N

MEE 2B AE T2, REBRKZEELELBEER

BERUKEDERRGE, UREIFDHEHASEEH

FRREL. $4—R2BEGHRE2RBEFTUTHEE :

(a) RBELIZHENHFALAREE - FOMOBE, HBL
BAER, URAUNBERZRBUMENAKEVEZRESY
FRUEEMEHEZLIE,
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(b) BB LT 28tk (Laitance), MMM LEEBNIALER
B AHEERR R 2 AR B BN ERNEE,
(c) B, Big., ME-S$EDXETTHER, PHAFERY
RAACEERE, LEFHER,

) RERFULIEXAMAAZHS, BUBHFNAFLEHRE
B lomPEERH, BITHHER.

(e) BBMELZMIR, MAC REZELHU, VARMES
BHEZ2BESERUKETHE. (B3-23)

) \ASEFALEEREAR, B2HABNLLAEMLE
BrlomEENEA, UDLBETIHRZEBEEESE. B
RTH(E 3-24)

Tik, g, b
, \ WEEEN
. g LR
] EERaM
) &
V. 74
N

fgaaR e

® 3-23 EEHZMWHEBCER (7]
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B.

ik 28 4
L 4

T AR Bidiis

TEH (ML 0, 17 EEYEN
ARRBET SR REHH e
W

EER M

KEWEITE

(BN fEH R, A ZR=50 an £5)

B 3-24 Wi, \BSMEH [7]

IR K&

R Kz EBEER, R IHRAGEE2EZEMBREH A

AL, BIHLAFTEUTES.

(a) B2, B2%, KO KEBNRTELRY, EBR2EED
TR, UAZEEARBENTIRER, BHFSEET,
(b) MBI +5C UTH, XM THEMRE MERETERE
5C UTHR , BB HELERAEYE, CRESRHEITE

T. RUHEFMH @2,

(c) ZBETH, EFHRRBMREKENR, BTRE&MME L
 MEEH T EIRSINBRZBAER: BHELHABER
2. S, BEREBCEFER. DRETH, ZTXZ
BaT L AT ABER

d) Bl , FRCCHEETRUER, IR AKEERTELEE.
ZEREIHRLEMES
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(Z) EIHEF
SURBBBABAMZEIRERAARMA, 2 WT : K
MEBBAMEIR, REITHFPLRBIAHEE.

| mrezeass |
J
(a) |2 EEBEERRM (Priner) |
N
T BYEIIN I
BREBLBTHZMBERK
¥
| susuzte |
(c) N
|-mresuzTa |
N
K. N ERLGEBUR TR
HZRBENHERE,

(b)

N

| ma#szan |
¢

EE L |

(a) BYEELEAM (Priner)
BIBLBERYORN, FTREBREUGHLER H{E
AEUFAETEFABRERE: FELHBBRE, —
BAHELI0~300e/r" ZHI B .

(b) MEEM
REABZ2EBRBN, URKARXRFAEEEREBHR 2 8B (
mMETRE), Euuzd,. \A, EXKE. @, 58
EZHBEENOSL, BHAMEEER B ETEZEE
HEE,
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(c)

(e)

(f)

T
TEDNEREVAOEREE R MR, UEEZ2R M
TARREBRFTAZHAHEREL, —RU—-EHZH
e, BFAGFEHDPAKRERRE,

FER LS

FRIHIHTAR, ARTRZFARER, BLER
BB, ME2HRRAGHETEANRRE T ZHER
BFUME, BE. EREFEHHABH2HK, 28
kMM RNEFELRE,

BB 2 ®E

GHEE2HHEMR, AE5RENBEZHRNEERE,
MpAADEEHEFAREE, KUEMZEEXEHR
BRESKBREGREXREE  SHEEZEBTEMH.
BAEREEEHB 2 AE

HEAXFELEREEBUEE, REIHLBEERA L2 KED
.8, WESENNEDER, BREAEEREHE,
EREHE L2 AHESAYBUIONEN, BREE
R AMBMZEERFE, RERBEEE 2 HBLEER
DHEBEHE, HXURMBEEILAE U SHERABRRES
WE. LS, SOMBREERE, FEUATHREBE
BRABKSTFLUYEHZEE. (H3-25)

 _hgRL®
:;fﬁﬁﬁ(Tﬁ%B%m%dt
-~ TE  NESAR)

-~ wh

- EBH B
~EELBEER

100ne
3=

# 3-25 EREBESBMNENR [T



(g) Bik@2RER
REBRFSITANBSERAUREZHTAZ - MAYS
THEGzZzHE, IJHtHENREOMBRUREL
BREDRFABHRER

.

2).

FETHZES

RELITARZRERT ,  HEAZEZHIEENLE
BHFHEMNSELE, BEER 3-5 FLHAZM XK,
RUBTHBERERBLAZRAMAKHE , AT E
FEHEELABBRLENSLREAOER |, LR AKEH
REBEEEFEE,

$1TRZBES

BITH, RERZBAkEZL , SRBREFBEHL
BEZHBKEE (Polyethylene Sheet), H EHE
BEREIHAKEVRE  EELENEEZVPEA 60m
BE, KEWERMED 40nnfl £, B4, A LKRK
HEESLHSIEZHE, VERENSBASEEAN
RREBKH,
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3 — 2 EEEWRERIAERAAMAIIR TR

BEVPTHEFLETERN, STELERRF LEEZERMARE
L, MZEHNBERARIRZRAHTHEEINE, B2ERRESRER
BB MEAEZHES, CHAWEREAEOHAHE, RE%
RWHEBRE,

EERBERRYEEETARAMBRIE, SEEBHNTA R ¢

—REREL —HE. B, EEERL

EHN
L mom ow

-{ﬁgﬁélﬁﬁﬁ\ PU BE B
BEBMAE — B W R

B % & {

X H K E R
- mE&ER. SEE

EERAVMBEACEMEREESRE  MKRAAENRT, &
SHNRBRARABRE  ME2ESKEDEME. FAGES
HUARREEWNEE, COARARERAM . LR MHAR
c HBEIHEUHN A EE T 2EBRR.

—, EHRRE:
ERLHEEEEo ARG RERME2RAME, —BRFHZRA
BB ALY KESB0.04~0.1kcal/n. hr.C Z&E, BE™
WFEAREBEHZRAMERE
(—) W -
A, ME  RAETSARERBAN. P RRBRAKEGR T
WRANYS, EEREZBUAKRERRFERBAM (
RERE. P BEEER-BREAKEAY, AR
MAVBIRBEMEERELHRFR, TEHRAR

_57_



R, HASE L HKk=0.018~0.03kcal/n.hrT. X
BRERIAHBABUARAZRBENRAHERENR
BHER, H k = 0.115kcal/n.hrC E5H. B ®E —
BAE: EF 30Xx30cn , EE3cn, ER 2.5~3.2
ke, MBEHBR 3-6, 3-7,

BT

a. BEAMHAKBEIR, $XEREDERLE, KETEHE
8-

b MEERERER IDREDRLOBRIBRARREM, &
ExE,

c. BUHESINERHER 20n¥, MEKHALUKEMH
HERE

d. BRIRABEMLFAEHBEKREK.

e. BRI TEWME3-26, 3-27.

i E-RARNLERRE Pl RN
H R-FRG&R

HisE - SEERL

W - HIREME  300X300X 5/5
— PR —Bi K. B

— B —1:3 REDEHE

RS — RC IR
G — NP KRG

B 3-26 REE.PI RARAEEITEE [(16]
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—  A—aRAiRR
[——————— L S s

————— AR EER L
AR — BRI 300X 300X5/5
—— BiAE—BiKE. B
r BMER—1:3 KERHT

—— e —RC K
hiER— PR

(=) EER® L
A, ME - BREEBEL)2ERKE. EAREBERL=ZHE, LK
RAMAREERHEBESAHURAARTNE., o
WHEERLT, AERBRLIHHAMBERE, HEKRRK
WX, EHBEREKET k=0.1~0.2kcal/n.hrT
s BAREERR L, ARERAESE, L. BR,
SHEMANBEARH, B kK AMTFEGRE, B&T
k=0.2~0.7kcal/m.hrC., WHEEE LM B BTRB R 3-7

o

B. T :

() BEBRBLZHET

a. BEHBFABBE ISR %, AEIBEREMD 55200x
2002 H1E, HEHRMEE

h, MES 200 2RERKE, KEETEEVRAEER. ¥
KREERUESHE, MEARKEDRECHKHE, #
WEmERER, EXEVRERR, DUEITEERE
BEEL.

c. AR, k. PREEESEEBZEER ., TREKE
Hommiks, RARBIIHGFRRLIEGRB IR
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 BREDRGBRBBABSERER L, SEFEEER
, EBRBRET,
d. AXRBREWME KA F,

HHEERIFETITEEERE:

a), BERRLIESEAS, F—FXEHAZRENAFH
fl, REHSBRELE, SERESITRZIHE.,

b), it EERERL, HERAETEZWILIAEH
, FHEBEE0.2mmHU T,

c). RBAR2TH, BUAXE TRUE (EITE
mE 3-29) .

(B) BEERL KT

a. EEB KRB IRER%, HRIBZEHERNIHH
200 X 200ca Z2HH%, HERMESR.

b, MEH2en ZRMEHE, KEQBEZHIERRARE
B, SAXKEXESRRERMERMERR L,

c. RBHCTESEXZRNITHRARE, REFES
B BEFEFLBRFERE, SAKXREFER
B, HLSEtLwe Bk Mo

d. #@ERLoHS, FHARK., KeEHS, &
HEBEREBENFTEBRERE,

e. HEREKRITARR, BN AU Em2HMAL,
FRE, U8Rk, MRAXEVELRZ
o,

BRERLIEIEEER

ORRAFEVHEER, ENRGTHEIEERE. X8R

ZEWMR, FEVERCAKERR LR, RERSF

B KM, HEBBLURRBGAKEEARE, ¥

BRBABUFERABBERLIBE.

OHNBERLHLGR, HREBEBRRIARB S, BE

BHERSATEHEHLES, DEHYE, EAFRXHA

",

C) EaRB|LET
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BEMARMERR, Dl TEFARLIARAF2R
T, BTHEHBIES KRBT EAEA M GRTE
B NG R ATE200X 200cabl FEB —H, HAM
KLERB 2 RAEANTGE .
RUEEEE, B0, ERBHBE, AKREE
HERMBEL, BARERER, DIETREE
FRBRLEE. '
EERERLZHS, ERATHAK, APRKES
oy, BEAEG, EEBEEHO%, BAX
&, HBEEAASHEEEARMNEERSY
B, ERREEARE TFE.
EEEGERLE, ARERREGELR, LRENHR
%,
EERELREN, ARNEERENRKEZESE
HHE.
EERBELZBESAG=E
W.BEENE, BEERRL 2 EEHMA.
) FEH, BERERLHKE.
) .VEE, BEERLEENT, AAEDEDR
. ,
GRARARDEEE 2 WAN, 1., 2. MEKBT
BEGH, S HRBALBAKEDR, EREHE,
LEAEDES RS, SAKEDERBERAE,
GIEMANE, BE2ARDESEN, SHZEHRS
HEEE.
FRFLEAKEDEBISZHBN, HALRESR
ERLtLORMARDERABTE.
FUEMABRRER, TAHAERTEE.
AEFEREMGRE, RERERNREAK, T
MEER, UE&H,
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f E-KEBN

RAE-EEERL (K. K&, AEGEHED)
———— RS — R MAE 300X 300X 5/5

— Bk

s - RRBRE

l
[GARE O C e & o s
. ~ ) e
e 4 < .
C —_ ‘.2 —~ C [ e
AT— . e ° ~—
(@) [l : ° . . e 0. O

3-28 MWK, KB, BEORBRLIRAKE T TEE 6]

(Z) BEHRRBRIK
A, ME : BiRMEEHEFMBAMZE (Closed-cell and open-ce-
INWE, BEMIRLERAGEHHER L. FTEHEE
LU PSS, PURREBARARAE, GEEUESE TR
EHLAREE, REHARARR . HERLBES
0.164kcal/m.hrCo

B. T :
2. BEMXKEBRIZ2E%, BRAKFAMKFRAETLE,
b, REBAK L, BREEYN (BESEEE, ARAKRVHEE
FEREEZTE, EEXWERAE.
c. BEEEBLIREME, REH X,
d. WR100X 100caz HIGLIHER, LTHEBRE. BTR
Emis3-29,
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H E-ERLHER
W
A - 3 PS 4K, PUR
Bl i — B KB, B
B —1:3 KIEBEEF
HHEe— RC WK

TiReE - . MBERRE
10

v

fo..c>’°-'°f o;O T 0 C

0 MMMBMSMBWDI&WMB\M

%‘5’% 7 A

B 3-29 #HWPS, PURBRTSEE (HHEM L) [16]

RBRAE

WHRHRMSARRIERY, RHBEFENRE, EBRER
MERHENUERTEESK L,

RBRAMNEBENABEAERECNGHARER, RRAMHER
SEEEBRET. fIELOERFRN. REVBBRTASRERBE
BAS, HAERRKHSLUERE, ZREL, RAXRER(HABER. H
T EELAREE LORAMES
(—) Kk&KERGRIER)

A, M AEARERGAKZERLE (CaclD) FREBHEEBAK
ERRGHOCEGEEMAE, WALk, KR
A K% 35~40%, KEES~60%, HREREES S
ERMBUASKESR B, ERAKKERA &
BEABAKAGERER  BREAKKERUSBEE
K. B#R, REAGERME, Hk = 0.15~0.2cal/n
e REKERMHBEUERI-14,
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AHAERGAKBENRAMY, CEHRAGCEERZR
HEHARBEGHEE, FIASHNRAMHEMRK,

B. T :

a. HEFRABEMNEHES, ERBERZT, M 1746 %
ERDSTHEEEEE.

b, MEIRMIERMREGELHE, BAALNT UEEKEHE
@KL,

c. HEBERTI FTEHEESGHE, MERERKRL, BHEMSH
g, AHERLILEEMFEFLRRERTH .

d. BT TEHE3-31. 3-32,

B 3-30 AHAKERRAEITEER @R

-64_



¥ R o A A R

RC #8iR
e
@ 2 v [ a: Ly, <4 Q, ¢
| 10.5%10.5 @90 Q./o
L4.5x4.5 825 BZ A

i LN_W

B 3-31 ASKERRAEITEE @HEH L&)

) BHEMAEREAEERE, AEZSRE

A, ME - HEBBERORBEHBEAD M T AERIHER . A
BEERHZARUERAM, EREREANEEIRE , B
RABEE, YL BEEBBAMREEEZHEE . &
WETEHGEE K= 0.0355~0.05kcal/m.hr.C . &
EHAHELYEEmHSE®, PEERDABRNER(LRELS
WEmER, HEASKHE (95%) MRk, MmEE
BERREMEZDE, UEIRABR. HK=0.042
kcal/m.hr T, ME B R M3-16,

B. lEL:

a. REBHEBEIN, REFRFOMNGL, §M20~304 %5
DAEHAR (116) BREE, DERERBHY.

b, BRENBBELERERER. ERERERAERER
BEFAROMEL, SMMEREKS A20E, UEEE
LEE A

c. BEABRMIUMMBERBSBETGR. RAMRKERRDS
BE.
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d BEELESTREESL, RSB HLESEEZARE . BEH
B ERE.
e. WEImEMME3-32,

0

BT

—% B

3-32 BELLERAETE REEITIEH

(Z) BRRRIK

B HEHEMB M E (Closed-cell and open-cell) WHE,

THENBRYEAREARSEAE2EBENFENRESD, K

ERETHERETNESREASAESSG, MEEZOREFERK

HEHENIX, EEHWASEEMREIMEE, AAEER

EEERAEENERIAKREMNK. FREZFRYPEAZRR

PR E (air pockets) F, MARBTREHOYE, HAEES

B, HHEZERESAEMRBEREMER D, K kK ESHS

0.02~0.05kcal/m.hr.TC.

A, ME - BRRAKEHM, BRENTES APUEER. PS FRRK
LPEHR R, PAERE. BREHS, BEEMAB. BT
HEAHKE, SERABEVELSIRDT ¢

a. PU ZRE: LEEEREPHERZERE-—RER, &
HWUFEHEZE (Closed-cell) BEHEM,
B MG k=0.022kcal/n.hr. T, M E MW
BR3-9.
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. PS BER

. PE BEKE:

HREBEFZABRAE-RER, RBEEUH

BE (Open-cell) MEHER , REA LY
K = 0.034kcal/m.hr. T, PS EIBHE M E W
BR 3-10,

HREZEBREAHAIER, RBBUERAZE
( Close - cell) HEBEHER , RHELNY
k=0.027kcal/m.hr. T, PE EH KA E MM
A 3-11,

L PO BS R RmAKR, RBERI

B E (Close-cell) HEHERE . RAXHK
#K=0.03kcal/m.hr. T, BERHEWRR
3'120

U RETREENPEREEMHER, RE

SO, MEME W k =0.027keal/n.
hr. T, PAG B WR A 3-14,

. BRPUBEIK. PS BREEN, REERIELN, REFR

BOKEL, SB20~30AFLUFERS H16)HAEE
 UERERAR.

. BARRESMEERAGEL SN T AEERE

B—TRRME.

. BEERMEEERARL, UNBEREREERR .

RARRHGEERSEE .

.EITEME3-33. 3-34.

r=
il

3-33 BEPS. PIRRAKEITENE (MX#E)
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T e A e e AR
!

L } —
j_E FIEGMR 8 250M

3-34 BER.PAERK. PERRERAK T RIESE
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S — A IREETRR ZK B FRRAA R aS B R
SIHTETAE

AHSHEIEOMAMHRBRME, HEME. BT HE. &
BRERAGERTUREHS SRR FG, UFACTETEEE
HHBEZ2ERHBE, F£3-8, 3-9,
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® 3-8 EABKHEBRRSEDH

T B E S (T % | & | Wil T B B 4| WEEE & O | HREE
Bl . BAm KERHAMBLRY | REREN, BAWEDELAMOGE | . W5Y. KRR | MGERL
x| BAEE ASLBITHE, fFARMM | BN AE A BN, 07 | REAEMNEERRG | WEEE, | MR
x| . BAIE KEBEBAMES | dTHL, - SASHIEHARRLE | REAHRRES | HED
| OKEEPOXYE | SEBRIEBRAKE | BNHABESLHRESARER | BIARRSoERARE | LAEHR. & | cNs 3763
B 5. T, RBKEF 5,
S SET AR HIRAME,
HEWHEE LmASMEERNE | e MSORE RHES, | ARERSMEEESTE | KRBT NATE | BHER
AWHES ERMTE - TAEE | HIARTAME, S A CRNETAEN: | AN, L (7
| WOENGEE |, MRARENGK, A% | NERBZRTH RERT2% | FERFLIZES, WK . B, LHEE) | &
W | EREWHER | HE. TRAK, B, A3 BAK D R (R Tik) AEME
M| AR BHAE o EERETARANE | N&RSEREKRE, K @EE | W | Chs 10410
£ | BAEWHER T e A DA FRRIK
K| SREWUER U MR,
R, ERMLRS, T
HRLoWRES. B2,
BT, ANRRAN
BRE: B LENMEE | SEHAEoSBERERE, | BHKE2OHBUESS AHERL
RWALC.S.PE | BIKEEBTRRIA | KSR, R AMTHE, i GF.,
& N, FRES EERERARS. Bk B 3 B 5 R #. e CKS 10145
WAE-Buty] EEMEEE, TEANS TR, | S2ERONE, m )
H EPDH | BER: LNRERE | {EAEMRSBAR AR WAL 5 T BRI AR
-Neoprene | BELBREM, B ABBAE € R R E I A < L (L Bk (R
L HEEGRERARS, AR
STHEER : LISTHE,
* | R N, EESWRSE | kBRI RES SEMB A2 BERA DB
PVCBARE | . SRR, REREOEEN. (%K
¥ .P.E (H.D,L.D) SEREZ REER AR, B) ] CNS 7159
AR EERERE, ARSI AR, | EEREIEECRY. E CNS 7160
HEGAE - EREERKE. | SHAKEMEEESASHR m
EaFZeHNE,
BT e TR
W I R AERENGER, | WER, 8F REERNE. | EERSIEELRR. P .
FRVREH AR LET | HRENSEA DN, BKBRAE g AR5 MR (LB H)
. WM TE. EAATTHMD,
% B H e TR
. NI DR
BERRER AP | BRURRENAE L | ARSI R TEES. BB MR ETR.RF,EF | WREL ONS 8642
B | R.8) BB AR o NPECTI EMEEEMZ RALA, N | EREXRE, | E(FED) CNS 8644
TN TN REAZERNALHEH. | BER ALK CNS 8645
* YK Ee s S AREE + i
PU B KRR IMAECMBORE, | ABRARALE, ST, , N
B SRR HHRMNKE LY | —BAK, KB, R R R R R, R ® | NS 6986
RE AR o PUBT AT EA . %W, B R A LS RB AR CKS 6988
HRB R TEES, KR MM B
EBRARR, FRESRT
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® 3-9 ERBMAMEERRBEES N

F B E &Kkl |# BE iR %2 B BT | &= | e B | EE (SR | &% | % A | e
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Standard Building Code

CHAPTER 7
FIRE PROTECTION REQUIREMENTS

706 ROOF COVERINGS
706.1 General

Roof -coverings shall be divided into the classes defined below, whose use
within the Fire District shall be governed by the requirements of 302.2.4.
All Class A, B and C roof coverings shall be tested in accordance with
ASTM E 108. In addition, fire retardant treated wood roof coverings shall
be tested in accordance with ASTM D 2898. All roof coverings shall be
installed in accordance with the SBCCI Standard for the Instaltdtion of Roof
Coverings or other approved nationally recognized standards.

706.2 Class A Roof Coverings

Class A roof coverings shall include brick, concrete, slate, tile, corrugated

asbestos cement or assemblies listed and identified as Class A by an approved
testing agency.

706.3, Class B Roof Coverings

Class B'I'roof coverings shall include corrugated steel sheets, galvanized steel
sheets, galvanized steel shingles, sheet copper galvanized iron or assemblies
listed and identified as Class B by an approved testing agency.

706.4 Class C Roof Coverings

Class C roof coverings shall include the assemblies listed and identified as
Class.C by an approved testing agency.

706.5 Requirements For Roofs Outside Fire District

Roofs on buildings outside the Fire District, as established in Chapter 3,
shall have Class A, Class B or Class C roof coverings, as specified herein.
Wood shingles or shakes may be used as provided in 706.6. Private detached

garages, carports and farm buildings as defined in 504 are not regulated
by this section.

706.6 Wood Shingles And Shakes

706.6.1 Outside the Fire District, buildings three stories or less in height
or 9000 sq ft (for allowable area increases see 402.3 for horizontal separation
modifications) in area and located not less than 6 ft from the property line

Standard Buitding Code/1988
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may be roofed with wood shingles or shakes or No. 1 and No. 2 Southern
Yellow Pirne taper sawn shakes with a minimum butt thickness of 11/16
inch and 1/2 inch respectively and preservative treated in accordance with
AWPB Standard LP-2 and LP-3, securely fastened with rust resistant nails.

EXCEPTION: Assemblies listed and identified as Class B by an approved

testing agency may be used as permitted by the Class B rating.
706.6.2 Wood shingles and shakes may be applied to roofs with solid or
spaced sheathing boards. Sheathing boards shall be not less than 1x4 spaced
not more than 4 inches clear between boards for shingles and 18-inch shakes.
Sheathing boards for 24-inch shakes shall be not less than 1x6 spaced not
more than 4 1/2 inches clear between boards. Shingles and shakes shall
be applied in accordance with recommendations of the Red Cedar Shingle
and Handsplit Shake Bureau, and the exposures in Table 706.

TABLE 706 )
WEATHER EXPOSURE AND ROOF PITCH

Exposure (in)

312 pitch  4:12 pitch

Roofing Length Grade (minimum) (minimum)
Material (in) to < 4:12 and steeper
16 No. 1 33/4 5
No. 2 31/2 4
No. 3 3 3172
Shingles 18 No. 1 41/4 51/2
No. 2 4 41/2
No. 3 31/2 4
24 No. 1 53/4 7172
No. 2 51/2 61/2
No.3 5 51/2
Shakes 18 Not 8
24 — Permitted 101

1. For 24 x 3/8 inch handsplit shakes, the maximum exposure is 7 1/2 inches for roof
pitches of 4:12 and steeper only.

706.7 Weather Protection

Roof coverings shall provide weather protection for the building at the roof.

706.8 Flashing

Flashing shall be placed around openings and extensions of mechanical
appliances or equipment through the roof and otherwise as necessary to
provide acequate drainage.
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717 FOAM PLASTIC INSULATION
717.1 General

717.1.1 The provisions of this section shall govern the requirements and
uses of foam plastic insulation 1n all buildings and structures regardless of
type of construction.

717.1.2 Except where otherwise provided in this section, all foam plastics
or foam plastic cores in manufactured assemblies used in building construc-
tion shall have a flamespread rating of not more than 75 and shall have
a smoke developed rating of not more than 450 when tested in the maximum
thickness intended for use in accordance with ASTM E 84.

717.1.3 Foam plastic, except where otherwise provided shall be separated
from the interior of a building by an approved thermal barrier of 1/2-inch
gypsum wallboard or equivalent thermal barrier material which will limit
the average temperature rise of the unexposed surface to not more than
250°F after 15 minutes of fire exposure complying with the ASTM E 119
standard time-temperature curve. This equivalency may be determined through
the use of the “Small Scale Horizontal Exposure Furnace™ of Underwriters
Laboratories Inc.

717.1.4 The thermal barrier shall be installed in such a manner that it will
remain in place for the duration of the particular test used, either the procedures
outlined in UL 1715 or FM 4880 or UL 1040, and meet the acceptance
criteria thereof.

717.1.5 All packages and containers of foam plastic and foam plastic
ingredients shall bear the label of an approved agency showing either the
flamespread rating and smoke developed rating of the product at the thickness
tested or the use for which the product has been listed.

717.2 Specitic Requirements

717.2.1 The following requirements shall apply to all uses of foam plastic
unless specifically approved in 717.3 or by other sections of this Code.
717.2.2 Masonry or concrete construction. Foam plastics may be used with-
out the thermal barrier described above when the foam plastic is protected
by a minimum of I-inch thickness of masonry or concrete.

717.2.3 Cold Storage Construction. Foam plastic, when tested in a
thickness of 4 inches may be used in a thickness up to 10 inches when the
building is equipped with an approved automatic fire suppression system.
The approved automatic fire suppression system shall be provided in both
the room and that part of the building in which the room is located. When
exterior walls of a cold storage building are required to be constructed of
noncombustible materials and the building is more than one story in height,
the exterior wall shall also comply with the provisions of 717.2.5.2.

717.2.4 Walk-in coolers. Foam plastics having a maximum flamespread of
75 may be used up to 4 inches thick in freestanding walk-in coolers or
freezer units with an aggregate area not exceeding 400 sq ft in floor area
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without a thermal barrier and without an automatic fire suppression system
when the foam plastic is covered by a metal facing not less than 0.032-
inch thick aluminum or corrosion-resistant steel having a minimum base
metal thickness of 0.016 inch. When protected by a thermal barrier, the
foam plastic may be used in a thickness up to 10 inches.

717.2.5 Exterior Walls. Exterior walls in buildings of fire resistant or
noncombustible construction.

717.2.5.1 One story buildings: Foam plastic insulation having a flame
spread of 25 or less may be used without thermal barriers in or on walls
in a thickness of not more than 4 inches when the foam plastic is covered
by a thickness of not less than 0.032-inch aluminum or corrosion resistant
steel having a base metal thickness of 0.0160 inch and the insulated area
is protected with automatic sprinklers.

717.2.5.2 Multistory buildings:

1. Where walls face a street or permanent open space of 30 ft or more,
foam plastic insulation may be used in a nonfire rated exterior wall
assembly. Where a separation of less than 30 ft exists, foam plastic may
be used within exterior walls, provided the wall assembly affords the
required fire resistance.

2. Any foam plastic insulation shall be separated from the building
interior by a thermal barrier meeting the provisions of 717.1 unless a
specific approval is obtained on the basis of 717.3.

3. The potential heat of foam plastic in any portion of the wall or panel
shall not exceed 6000 Btu/sq ft of projected area as determined by tests
conducted in accordance with NFiPA 259.

4. The foam plastic core, coatings and facings shall have a flamespread
rating of 25 or less and a smoke developed rating of 450 or less as
determined in accordance with ASTM E 84.

5. Results of diversified or full scale fire tests reflecting an end use
configuration shall be submitted to the Building Official demonstrating
the assembly in its final form does not propagate flame over the surface
or through the core when exposed on the exterior face to a fire source.

717.2.5.3 Marking of Foam Plastic. The edge or face of each piece of foam
plastic insulation shall bear the label of an approved agency. The label shall
contain the manufacturer’s or distributor’s identification, model number,
serial number or definitive information describing the product or materials
performance characteristics and approved agency’s identification.

717.2.6 Veneer. The limitations contained within Chapter 26 dealing with
veneer materials do not apply to this section,

717.2.7 Roofing. Foam plastic may be used in a roof covering assembly
without the thermal barrier when the foam is separated from the interior
of the building by plywood sheathing not less than 15/32-inch thick bonded
with exterior glue, with edge supported by blocking, tongue-and-groove
Joints or other approved type of edge support, or an equivalent material.
Foam plastic roof insulation which complies with Factory Mutual 4450 or
UL 1256 need not meet the requirements of 717.1. For all roof applications,
the smoke developed rating shall not be limited.
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717.2.8 Attics and Crawl Spaces. Within an attic or crawl space where
entry is made only for service of utilities, foam plastics shall be protected
against ignition by 1 1/2-inch thick mineral fiber insulation, 1/4-inch thick
plywood, 1/4-inch particleboard, 1/4-inch hardboard, 3/8-inch gypsum
wallboard, corrosion-resistant steel having a base metal thickness of 0.016
inch, or other approved material installed in such a manner that the foam
plastic is not exposed. The protective covering shall be consistent with the
requirements for the type of construction.

717.2.9 Doors. Where doors are permitted without a fire resistance rating,
foam plastic having a flamespread rating of 75 or less may be used as a
core material when the door facing is metal having a minimum thickness
of 0.032-inch aluminum or sheet steel having a minimum thickness of 0.016
inch. The thermal barrier requirement is waived.

EXCEPTION: In one and two family dwellings, foam filled exterior

entrance doors not requiring a fire resistance rating may be faced with

wood.
717.2.10 Siding backer board. Foam plastic of not more than 2000 Btu/
sq ft as determined by NFiPA 259 may be used as siding backer board
with a maximum thickness of 1/2 inch, provided it is separated from the
interior of the building by not less than 2 inches of mineral fiber insulation
or equivalent in lieu of the thermal barrier or when applied as insulation
with residing over existing wall construction.

717.2.11 Interior Trim. Foam plastic trim, defined as picture molds, chair
rails, baseboards and handrails, ceiling beams, door trim and window trim,
may be used provided:

1. The minimum density is 20 Ib/cu ft.

2. The maximum thickness of the trim is 1/2 inch and the maximum
width is 4 inches.

3. The trim constifutes no more than 10% of the area of any wall or
ceiling.

4. The flamespread rating does not exceed 75 when tested per ASTM
E 84. The smoke developed rating is not limited.

717.3 Special Approval

717.3.1 Plastic foam, having a flamespread rating of not more than 75 and
a smoke developed rating of not more than 450, not meeting the
requirements of Sections 717.1 and 717.2 may be specifically approved on
the basis of approved tests such as, but not limited to, a tunnel test in
accordance with ASTM E 84, FM 4880, UL 1040, UL 1715, ASTM E 152
or fire tests related to actual end use configuration. The specific approval
may be based on the end use, quantity, location and similar consideration
where such tests would not be applicable or practical.

717.3.2 Foam plastics which are used as interior finish shall also meet the
flamespread requirements for interior finish.
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719 THERMAL INSULATING MATERIALS

719.1 Generai

Insulating matenals, including vapor barriers, breather papers, and similar
coverings, shall comply with the requirements of this section. Where a
flamespread rating or a smoke developed rating is specified in this section,
such rating shall be determined in accordance with the ASTM E 84. Any
materia’ which is subject to an increase in flamespread rating or smoke
developed rating beyond the limits herein established through the effects of
age, moisture, or other atomospheric conditions, shall not be permitted.

719.2 Conceailed installation

719.2.1 Insulating materials, when concealed as installed, in buildings of
any type construction, shall have a flamespread rating of not more than
75 and a smoke developed rating of not more than 450.

719.2.2 When such materials are installed in concealed spaces in buildings
of Type III, Type V or Type VI construction, the flamespread and smoke
developed limitations do not apply to facings, provided that the facing is

installed in contact with the unexposed surface of the ceiling, wall or floor
finish.

719.3 Exposed installation

Insulating materials when exposed as instalied in buildings of any type
construction shall have a flamespread rating of not more than 25 and a
smoke developed rating of not more than 450,

718.4 Roof Insulation

The use of combustible roof insulation not complying with 719.Z or 719.3
shall be permitted in any type construction provided it is covered with
approved roof coverings directly applied thereto.

719.5 Duct insulation

Duct linings and coverings shall conform to the appropriate requirements
of the Standard Mechanical Code.

719.6 Foam Plastics
Foam plastics shall comply to 717.

719.7 Cellulose Fiber Thermat Insulation

Cellulose fiber thermal insulation shall be tested in accordance with and
shall comply with the requirements of CPSC Standard 16 CFR, Parts 1209
and 1404. Each package of such insulating material shall be clearly labeled
as meeting the requirements of the CPSC Standard.
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CHAPTER 16
CONCRETE CONSTRUCTION

1605 FORMWORK, EMBEDDED PIPES,
AND CONSTRUCTION JOINTS
1605.1 Design Of Formwork

1605.1.1 Forms shall result in a final structure that conforms to shapes,
lines, and dimensions of the members as required by the design drawings
and spectfications.

1605.1.2 Forms shail be substantial and sufficiently tight to prevent
leakage of mortar.

1605.1.3 Forms shall be properly braced or tied together to maintain
position and shape.

1605.1.4 Forms and their supports shall be designed so as not to damage
the previously placed structure.

1605.1.5 Design of formwork shall include consideration of the following
factors:

I. Rate and method of placing concrete,

2. Construction loads, including vertical, horizontal, and impact
loads, and

3. Special form requirements for construction of shells, folded plates,
domes, architectural concrete, or similar types of elements.

1605.1.6 Forms for prestressed concrete members shall be designed
and constructed to permit movement of the member without damage
during application of prestressing force.

.1605.2 Removal Ot Forms And Shores

1605.2.1 No construction loads shall be supported on, nor any shoring
removed from, any part of the structure under construction except
when that portion of the structure in combination with remaining forming
and shoring system has sufficient strength to support safely its weight
and loads placed thereon.

1605.2.1.1 Sufficient strength shall be demonstrated by structural analysis
considering proposed loads, strength of forming and shoring system,
and concrete strength data. Concrete strength data may be based on
tests of fieldcured cylinders or, when approved by the Building Official,
on other procedures to evaluate concrete strength. Structural analysis
and concrete strength test data shall be furnished to the Building Official
when so required.

1605.2.2 No construction loads exceeding the combination of superimposed
dead load plus specified live load shall be supported on any unshored
portion of the structure under construction, unless analysis indicates
adequate strength to support such additional loads.

1605.2.3 Forms shall be removed in such manner as not to impair
safety and serviceability of the structure. All concrete to be exposed
by form removal shall have sufficient strength not to be damaged thereby.
1605.2.4 Form supports for prestressed concrete members may be removed
when sufficient prestressing has been applied to enable prestressed members
to carry their dead load and anticipated construction loads.
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1605.3 Conduits And Pipes Embedded In Concrete

1605.3.1 Conduits, pipes and sleeves of any material not harmful to
concrete and within limitations of 1605.3 may be embedded in concrete
with app-oval of the Engineer, provided they are not considered to
replace structurally the displaced concrete, except as provided in 1605.3.6.
1605.3.2 Conduits and pipes of aluminum shall not be embedded in
structural concrete unless effectively coated or covered to prevent aluminum-
concrete reaction or electrolytic action between aluminum and steel.
1605.3.3 Conduits, pipes, and sleeves passing through a slab, wall,
or beam shall not impair significantly the strength of the construction.
1605.3.4 Conduits and pipes, with their fittings, embedded within a
column shall not displace more than 4% of the area of cross section
on which strength is calculated or which is required for fire protection.
1605.3.5 Except when plans for conduits and pipes are approved by
the Engineer, conduits and pipes embedded within a slab, wall or beam
(other than those merely passing through) shall satisfy the following:

. They shall not be larger in outside dimension than one-third the

overall thickness of slab, wall, or beam in which they are embedded.

2. They shall not be spaced closer than three diameters or widths

on center.

3. They shall not impair significantly the strength of the construction.
1605.3.6 Conduits, pipes, and sleeves may be considered as replacing
structuraliy in compression the displaced concrete provided:

1. They are not exposed to rusting or other deterioration.

2. They are of uncoated or galvanized iron or steel not thinner than

standard Schedule 40 steel pipe.

3. They have a nominal inside diameter not over 2 inches and are

spaced not less than three diameters on centers.

1605.3.7 In addition to other requirements of 1605.3 pipes that will
contain liquid, gas, or vapor may be embedded in structural concrete
under the following conditions:

1. Pipes and fittings shall be designed to resist effects of the material,

pressure, and temperature to which they will be subjected.

2. Temperature of liquid, gas, or vapor shall not exceed 150°F.

3. Maximum pressure to which any piping or fittings shall be subjected

shall not exceed 200 psi above atmospheric pressure.

4. All piping and fittings except as provided in 1605.3.7(5) shall

be tested as a unit for leaks before concrete placement. Testing pressure

above atmospheric pressure shall be 50% in excess of pressure to
which piping and fittings may be subjected, but minimum testing
pressure shall not be less than 150 psi above atmospheric pressure.

Pressure test shall be held for 4 hours with no drop in pressure except

that which may be caused by changes in air temperature.

5. Drain pipes and other piping designed for pressures of not more

than . psi above atmospheric pressure need not be tested as required
in 1605.3.7(4).
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6. Pipes carrying liquid, gas, or vapor that is explosive OF IRJUriOus
1o health shall again be tested as specified in 1605.3.7.4 after concrete
has hardened.

7. No liquid, gas, or vapor, except water not exceeding 90°F nor
50 psi pressure, shall be placed in the pipes until the concrete has
attained its design strength.

8. In solid slabs, piping, unless it is for radiant heating or snow
melting shall be placed between top and bottom reinforcement.

9. Concrete cover for pipes and fittings shall not be less than
I 1/2 inches for concrete exposed to earth or weather, nor 3/4 inch
for concrete not exposed to weather or in contact with ground.

10. Reinforcement with an area of not less than 0.002 times area
of concrete section shall be provided normal to piping.

11. Piping shall be so fabricated and installed that cutting, bending
or displacement of reinforcement from its proper location will not
be required.

1605.4 Construction Joints

1605.4.1 Surface of concrete construction joints shall be cleaned and
laitance removed.

1605.4.2 Immediately before new concrete is placed, all construction
joints shall be wetted and standing water removed.

1605.4.3 Construction joints shall be so made and located as not 10
impair the strength of the structure. Provision shall be made for transfer
of shear and other forces through construction joints.

1605.4.4 Construction joints in floors shall be located within the micdle
third of spans of slabs, beams, and girders. Joints in girders shall be
offset a minimum distance of two times the width of intersecting beams.
1605.4.5 Beams, girders, or slabs supported by columns or walls shall
not be cast or erected until concrete in the vertical support members
is no longer plastic.

1605.4.6 Beams, girders, haunches, drop paneis and capitals shall be

placed monolithically as part of a slab system, unless otherwise shown
in design drawings or specifications.
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THE BOCA NATIONAL BUILDING CODE

SECTION 914.0 ROOF CONSTRUCTION

914.1 General: Roofs shall be constructed of materials or assemblies of

materials designed to afford the fireresistance rating required by Table 401 as
herein modified.

914.2 Stadiums: The roof construction, including beams, trusses. framing,.
arches and roof decks. enclosing stadiums of Type ! or Type 2 construction
shall be of noncombustible materials without a specified fireresistance rating
or of Type 4 construction.

914.3 Roofs 20 feet or higher: Where every part of the structural framework of
roofs in buildings of Type | or Type 2 construction is 20 feet (6096 mm) or
more above the floor immediately below, omission of all fire protection of the
structural members is permitted, including the protection of trusses. roof
framing and decking. .

914.4 Roof slabs, arches and decking: Where the omission of fire protection
from roof trusses, roof framing and decking is permitted. roofs in buildings of
Type | and Type 2 construction shall be constructed of noncombustible
materials without a specified fireresistance rating, or of Type 4 construction in
buildings not over five stories or 65 feet (19812 mm) in height.

914.5 Firestopping: Firestopping of ceiling and attic spaces shall be provided
as required by Section 921.0.

SECTION 1110.0 ROOF LOADS

1110.1 General: The structural supports of roofs and marquees shall be
designed taresist wind (Section 1112.0) and. where applicable, snow (Section
1111.0) and earthquake loads (Section 1113.0) in addition to the dead load of

constructian and the appropriate live loads as prescribed in this section, or in
Table 1106.
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1110.2 Minimum roof loads: Ordinary roofs. either flat, pitched, or curved,
shall be designed for the live loads as specified in Table [ 110 or the snow load,
whichever is greater.

1110.3 Overhanging eaves: In other than buildings of Use Group R-3, and
except where the overhang framing is a continuation of the roof framing,
overhanging eaves, cornices and other roof projections shail be designed fora
minimum uniformly distributed live load of 60 psf (292.92 kg/m?).

1110.4 Ponding: Roofs shall be designed for the maximum possible depth of
water that would pond thereon as determined by the relative levels of roof
deck and overflow weirs, scuppers, edges or serviceable drains in combination
with the deflected structural elements. In determining the maximum possible
depth of water, all primary roof drainage means shall be assumed to be
blocked.

1110.5 Special purpose roofs: When used for incidental promenade purposes,
roofs shall be designed for a minimum live load of 60 psf (292.92 kg/m?); and
100 psf (488.20 kg/m?) when designed for roof gardens or assembly or
educational uses.

1110.5.1 Landscaped roofs: Where roofs are to be landscaped, the uniform
design live load in the landscaped area shall be 20 psf (97.64 kg/m?). The
weight of the landscaping materials shall be considered as dead load and shall
be computed on the basis of saturation of the soil.

1110.5.2 Special purpose roofs: Roofs to be used for other special purposes
shall be designed for appropriate loads, or as otherwise approved.

Table 1110
MINIMUM ROOF LIVE LOADS
IN POUND-FORCE PER SQUARE FOOT OF HORIZONTAL PROJECTION
(Tributary loaded area iff'square feet? for any structural member
0 to 200 201 to 600 Over 600

Roof slope

Flat or rise less than
4 inches per foot (1:3)
Arch or dome with rise 2 16 12
less than % of span

Rise 4 inches per foot
(1:3) to less than 12
inches per foot (1:1) 16

Arch or dome with rise
s of span or fess than
% of span

Rise 12 inches per foot
(1.1} and greater

Arch or dome with rise 12 12 2
% of span or greater

Note 3. 1 square foot = 0.093 m?, 1 psf = 4.882 kg/m2.



SECTION 1505.0 FORMWORK, EMBEDDED PIPES, AND CONSTRUCTION JOINTS

1505.1 Design of formwork: The design, fabrication and erection of forms
shall result in a final structure that conforms to shapes, lines, and dimensions
of the members as required by the design drawings and specifications.

1505.1.1 Form strength: Forms shall be substantial and sufficiently tight to
prevent leakage of mortar.

1505.1.2 Form bracing: Forms shall be properly braced or tied together to
maintain position and shape.

1505.1.3 Form placement: Forms and their supports shall be designed so as
not to damage previously placed structure.

1505.2 Removal of forms and shores: Construction loads shall not be sup-
ported on, nor any shoring removed from, any part of the structure under
construction except when that portion of the structure, in combination with
the remaining forming and shoring system, has sufficient strength to support
safely its weight and loads placed thereon.

1505.2.1 Structural analysis; Sufficient strength shall be demonstrated by
structural analysis considering proposed loads, strength of forming and shor-
ing system, and concrete strength data. Concrete strength data shall be based
on tests of field-cured cylinders or, when approved, on other procedures to
evaluate concrete strength. Structural analysis and concrete strength test data
shail be furnished to the code official when so required.

1505.2.2 Construction loads: Construction loads exceeding the combination
of superimposed dead load plus specified live load shall not be supported on
any unshcred portion of the structure under construction, unless analysis
indicates adequate strength to support such additional loads.

1505.2.3 Safety: Forms shall be removed in such manner as not to impair
safety and serviceability of the structure. All concrete to be exposed by form
removal shall have sufficient strength not to be damaged thereby.

1505.2.4 Prestressed members: Form supports for prestressed concrete
members shall not be removed unless sufficient prestressing has been applied
to enable prestressed members to carry their dead load and anticipated
construction loads.

1505.3 Conduits and pipes embedded in concrete: Where conduits, pipes and
sleeves of any material not harmful to concrete and within limitations of this
section are embedded in concrete with approval of the engineer, they shall not
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be considered to replace structurally the displaced concrete, except as pro-
vided in Section 1505.3.5.

1505.3.1 Aluminum conduit and pipe: Conduits and pipes of aluminum shall
not be embedded in structural concrete unless effectively coated or covered to
prevent aluminum-concrete reaction or electrolytic action between aluminum
and steel.

1505.3.2 Structural effect: Conduits, pipes, and sleeves passing through aslab,
wall, or beam shall not impair significantly the strength of the construction.

1505.3.3 Columns: Conduits and pipes, with their fittings, embedded withina
column shall not displace more than 4 percent of the area of cross section on
which strength is calculated or which is required for fire protection.

1505.3.4 Slabs, walls or beams: Except when plans for conduits and pipes are
approved by the engineer and the code official, conduits and pipes embedded
within a slab, wall or beam (other than those merely passing through) shall
satisfy the following:

1. They shall not be larger in outside dimension than one-third the overall

thickness of slab, wall, or beam in which they are embedded.
2. They shall not be spaced closer than three diameters or widths on center.
3. They shall not impair significantly the strength of the construction.

1505.3.5 Displaced concrete: Conduits, pipes, and sleeves shall not be consi-
dered as replacing structurally in compression the displaced concrete unless:
1. They are not exposed to rusting or other deterioration.
2. They are of uncoated or galvanized iron or steel not thinner than
standard Schedule 40 steel pipe.
3. They have a nominal inside diameter not over 2 inches and are spaced
not less than three diameters on center.

1505.3.6 Additional considerations: In addition to other requirements of
Section 1505.3, pipes that will contain liquid, gas or vapor which are
embedded in structural concrete shall conform to the following conditions:

1. Pipes and fittings shall be designed to resist effects of the material,
pressure, and temperature to which they will be subjected.

2. Temperature of liquid, gas, or vapor shall not exceed 150 degrees F. (66
degrees C.).

3. Maximum pressure to which any piping or fittings shall be subjected
shall not exceed 200 psi (1379 kPa) above atmospheric pressure.

4. All piping and fittings shall be tested as a unit for leaks before concrete
placement. Testing pressure above atmospheric pressure shall be 50
percent in excess of pressure to which piping and fittings will be
subjected, but minimum testing pressure shall not be less than 150 psi
(1034 kPa) above atmospheric pressure. Pressure test shall be held for 4
hours without a drop in pressure except that caused by changes in air
temperature.

Exception: Drain pipes and other piping designed for pressures of
not more than 1 psi (7 kPa) above atmospheric pressure need not be
tested.
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5. Pipes carrying liquid, gas, or vapor that is explosive or injurious to
healt shall again be tested as specified in Section 1505.3.6, item 4, after
concrete has hardened.

6. Liquid, gas, or vapor, except water not exceeding 90 degrees F. (32
degrees C.) or 50 psi (345 kPa) pressure, shall not be placed in the pipes
until the concrete has attained its design strength.

7. In solid slabs, piping, unless it is for radiant heating or snow melting,
shall be placed between top and bottom reinforcement.

8. Concrete cover for pipes and fittings shall not be less than 114 inches (38
mm) for concrete exposed to earth or weather, or % inches (19 mm) for
concrete not exposed to weather or in contact with ground.

9. Reinorcement with an area of not less than 0.002 times area of concrete
section shall be provided normal to piping.

10. Piping shall be fabricated and installed so that cutting, bending or
displacement of reinforcement from its proper location will not be
required.

1505.4 Construction joints: Construction joints shall be created using the
procedures set forth in Sections 1505.4.1 through 1505.4.6.

1505.4.1 Surface cleaning: Surface of concrete construction joints shall be
cleaned and laitance removed.

1505.4.2 Preparation of joint: Immediately before new concrete is placed, all
construction joints shall be wetted, and standing water shall be removed.

1505.4.3 Effect on strength: Construction joints shall be so made and located
as not to impair the strength of the structure. Provisions shall be made for
transfer of shear and other forces through construction joints.

1505.4.4 Location of joints: Construction joints in floors shall be located
within the middle third of spans of slabs, beams, and girders. Joints in girders
shall be offset a minimum distance of two times the width of intersecting
beams.

1505.4.5 Support conditions: Beams, girders, or slabs supported by columns
or walls shall not be cast or erected until concrete in the vertical support
members is no longer plastic.

1505.4.6 Monolithic pours: Beams, girders, haunches, drop panels and capi-
tals shall be placed monolithically as part of a slab system, unless otherwise
shown in design drawings or specifications.
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ARTICLE 23

ROQOFS AND ROOF COVERINGS

SECTION 2300.0 GENERAL

2300.1 Scope: The provisions of this article shall govern the materials, design,
construction and quality of roofs and roof coverings. For the definition and
requirements of approved light-transmitting plastics, see Section 2001.1.

SECTION 2301.0 FIRE CLASSIFICATION.

2301.1 Classification: Roof covering materials shall be classified in accord-
ance with Section 2301.3 when tested in accordance with ASTM E 108 listed in
Appendix A.

2301.2 Existing roofs: The repair of existing roofs shall comply with the
provisions of Section 103.0. but more than 25 percent of the roof covering of
any building shall not be replaced in a period of 12 months unless the entire
roof covering is made to conform to the requirements for new roofing.

2301.3 Classification of use: Roof coverings shall be classified according to
Sections 2301.3.1 through 2301.3.4.

2301.3.1 Class A roof coverings: Class A roof coverings are those which are
effective against severe fire test exposure. Class A roof coverings shall include
the following: masonry. concrete, slate, tile, cement-asbestos or assemblies
listed and identified as Class A by an approved testing agency. Class A roof
coverings shall be permitted for use in buildings or structures of all types of
construction.

2301.3.2 Class B roof coverings: Class B roof coverings are those which are
effective against moderate fire test exposure. Class B roof coverings shall
include metal sheets and shingles or assemblies listed and identified as Class B
by anapproved testing agency. Class B roof coverings shall be permitted as the
minimum for use in buildings or structures of Type | construction.

2301.3.3 Class C roof coverings: Class C roof coverings are those which are
effective against light fire test exposure. Class C roof coverings shall include
assemblies listed and identified as Class C by an approved testing agency.
Class C roof coverings shall be permitted as the minimum for use in buildings
or structures of Types 2. 3. 4 and 5A construction.
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2301.3.4 Nonclassified roof coverings: Nonclassified roof coverings shall not
be permitted.

Exceptions

1. Buildings and structures of Type 5B construction with a fire separation
distance of not less than 30 feet (9144 mm) from the leading edge of the
roof.

2. Detached buildings of Use Group R-3, and accessory buildings thereto,
which have a fire separation distance of not less than 6 feet (1329 mm)
from the leading edge of the roof.

2301.4 Roof insulation: The use of cork. fiber board and other combustible
roof insulation shall be permitted. provided it is covered with approved roof
coverings directly applied thereto (see Section 2002.3.4).

2301.5 Grounding of metal roofs: Whenever. because of hazard resulting from
electrical equipment or apparatus located thereon. or because of proximity to
power lines, or for any other reason. it is deemed necessary by the code
official. metal roofs shall be grounded by bonding together each course or
strip. The bonding conductor or conductors shall be extended to and attached
inan apprcved manner to the grounding electrode used to ground the electri-
cal system within the building on which such metal roofing is applied. The
conductors used to bond courses or strips of metal roofing together. or any
conductor sxtended for grounding to the grounding electrode. shall not have
greater resistance than the conductor used to ground the electrical system
within the building.

2301.5.1 Alternative methods of grounding metal roofing: Alternative

methods of grounding metal roofing shall not be used unless they are at least
equal in performance to the methods described herein and are approved.

SECTION 2302.0 WOOD SHINGLES

2302.1 General: Wood shingles, handsplit shakes and taper-sawn shakes used
for roof covering where permitted in Section 2301.0 shaill comply with the
RCSHSB Grading Rules for Certigrade Red Cedar Shingles or the TFS
Grading Rules for Pressure Treated Southern Pine Taper-Sawn Shakes listed
in Appendix A, and shall be installed on tight decking or on spaced roof
boards.

2302.2 Reroofing: Not more than one overlay of wood shakes shall be applied
over an existing asphalt shingle or wood shingle roof. One laver of [8-inch
(457 mm) Type 30 felt shall be interlaced between each layer of shakes.

2302.3 Application over shakes: New roof covering shall not be applied over
an existing shake roof.

SECTION 2303.0 ASPHALT SHINGLES

2303.1 General: Asphalt shingle roofs with a slope of four units vertical in {2
units horizontal (4:12) or more shall have an underlay consisting of onc layer
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of Type 15 asphalt-saturated felt, adequately attached. Where January datly
average temperature is 25 degrees F. (-4 degrees C.) or less, or where there is
possibility of ice forming along the eaves and causing a backup of water. an
eaves flashing strip of mineral surfaced roll roofing shall be applied to extend
to a point 12 inches (305 mm) minimum inside the interior wall line of the
building. Asphalt shingles laid shall not be installed onslopes below 4:12to as
low as 2:12 unless the shingles are laid with double coverage. are approved
self-sealing shingles or are hand-sealed and are installed with an underlayment
consisting of two layers of Type 15 felt applied shingle fashion. In areas where
the January daily average temperature is 25 degrees F. (-4 degrees C.) or less.
or where there is a possibility of ice forming along the eaves and causing a
backup of water, the two layers of telt shall be cemented together from the
eaves up the roof to overlie a point 24 inches (610 mm) inside the interior wail
line of the building.

2303.2 Reroofing: Not more than two overlays of asphalt shingles shall be
applied over an existing asphalt shingle roof. Not more than two overlays of
asphalt shingles shall be applied over wood shingles. Asphalt shingles applied
over wood shingles shall have an underlay of not less than Type 30 nonperfo-
rated felt.

SECTION 2304.0 FLASHINGS

2304.1 General: Flashings shall be installed at the intersection of chimneys or
other masonry construction with frame or stucco walls, with projecting lips on
both sides under stucco copings; under and at the ends of masonry. wood or
metal copings and sills; continuously above all projecting wood trim; at wall
and roof intersections; built-in gutters; at junctions of chimneys and roofs;
and in all roof valleys and around all roof openings.

SECTION 2305.0 FASTENING

2305.1 General: All roof coverings shall be securely nailed with aluminum,
copper, zinc, zinc-coated or other approved corrosion-resistive nails in ac-
cordance with the nailing schedule in Appendix C or the approved manufac-
turer’s recommendations. Wood shingles or shakes shall not be applied over
fiber board shingle backer or fiber board sheathing unless the installation is in
accordance with the approved manufacturer’s recommendations and the
shingles or shakes are attached with approved corrosion-resistive annular
grooved nails. Where wood shingles or shakes or asbestos shingles or siding
are nailed directly to nail base fiber board sheathing not less than Y4-inch
nominal thickness, approved corrosion-resistive annular grooved nails shall
be used and the installation shall be in accordance with the approved manu-
facturer’s recommendations.

SECTION 2306.0 LIGHT-TRANSMITTING PLASTIC ROOF PANELS

2306.1 General: Approved light-transmitting plastic roof panels shall not be
installed in buildings of Use Groups H, I-2and I-3. Inall other uses, approved
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light-transmitting plastic roof panels shall not be installed unless one of the
following conditions applies:
I. The building is equipped throughout with an approved automatic fire
suppression system;
2. The roof construction is not required to have a fireresistance rating by
Table 401 or
3. The roof panels meet the requirements for roof coverings.

2306.2 Separations: Individual roof panels shall be separated from each other
by a distance of not less than 4 feet (1219 mm) measured in a horizontal plane,
except that the separation between roof panels is not required in a building
equipped throughout with an approved automatic fire suppression system.

2306.3 Location: Where exterior wall openings are required to be fireresist-
ance rated by Section 907.0. a roof panel or unit shall not be installed within 6
feet (1829 mm) of such exterior wall.

2306.4 Area limitations: Roof panels or units shall be limited in area and the
aggregate area of panels shall be limited by a percentage of the tloor area of the
room or space sheitered in accordance with Table 2306.

Exceptions

1. The area limitations of Table 2306 shall be increased 100 percent in
buildings equipped throughout with an approved automatic fire sup-
pression system.

2. Low hazard use buildings such as swimming poo! shelters and green-
houses are exempt from the area limitations of Table 2306 provided the
buildings do not exceed 5.000 square feet (465 m?) in area and have a
minimum fire separation distance of 4 feet (1219 mm).

3. Roof coverings over terraces and patios of buildings of Use Group R-3
are exempt from the area limitations of Table 2306 and shall be permit-
ted with approved plastics.

Table 2306
AREA LIMITATIONS FOR ROOF PANELS

Maximum area

Maximum aggregate

Ctass of plastic umlovflggilel area
(sq. 1) (% of floor areal
C1 300 30
C2 100 25

Note a. 1 square foc” = 5393 me.
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ARTICLE 31

ENERGY CONSERVATION

SECTIGN 3100.0 GENERAL

3100.1 Scope: The provisions of this article regulate the design and construc-
tion of the exterior envelope and selection of HVAC. service water heating,.
electrical distribution and illuminating systems and equipment required for
the purpose of effective use of energy. and shall govern all buildings or
structures. or portions thereof, hereafter erected that provide facilities or
shelter for human occupancy.

Exceptions

I. Buildings or structures, or portions thereof, which are neither heated
nor cooled.

2. Buildings or structures. or portions thereof, whose peak design rate of
energy usage is less than | Watt per square foot (10.75 W/ m?) or 3.4 Btu
per hour per square foot (10.75 W/ m?) of floor area for all purposes.

3. Buildings of Use Groups F and U whose peak design rate of annual
energy usage is less than 29.784 Btu per square foot (94 kW /m?) or 8.76
kW hours per square foot (94 kW, m?) of floor area.

4. Buildings and structures shall comply with this code or with the CABO
Model Energy Code listed in Appendix A.

3100.2 Other standards: Compliance with the applicable provisions of ASH-
RAE 90A or 90B listed in Appendix A shall be deemed to meet the require-
ments of this article. unless otherwise specifically provided herein.

SECTION 3101.0 PLANS AND SPECIFICATIONS

3101.1 General: Plans. specifications and necessary computations shall be
submitted to indicate conformance with this section and other applicable
sections of this code, and the mechanical and plumbing codes listed in Appen-
dix A.

3101.2 Details: The plans and specifications shall show in sufficient detail all
pertinent data and features of the building and the equipment and systems as
herein governed, including but not limited to exterior envelope. component
materials, U values of the respective elements including insulation. R values of
insulating materials, size and type of apparatus and equipment, equipment
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and system controls and other pertinent data to indicate conformance with the
requirements herein.

SECTION 3102.0 EXTER!CR ENVELGPE REQUIREMENTS

3102.1 General: The intent of this section is to provide minimum requirements
for exterior envelope construction in the interest of energy conservation.
Calculation and measurement procedures and information contained in
ASHRAE 90A listed in Appendix A shall be used, except where otherwise
noted, to determine conformance with the requirements herein.

In addition to the criteria set forth in this article, the proposed design is
permitted to include consideration of the thermal mass of the building with
regard to energy conservation.

3102.1.1 Thermal performance: All buildings and structures that are heated or
mechanically cooled shall be constructed so as.to provide the required thermal
performance of the various components.

The required thermal transmittance values U, of any one component, such
as roof/ceiling, wall or floor shall be increased and the U, values for other
components decreased when it is shown that the overall heat gain or loss for
the entire building envelope does not exceed the total resulting from confor-
mance to the required U, values.

3102.1.2 Different requirements: A building that is designed to be both heated
and cooled shall meet the more stringent of the heating or cooling require-

ments for the exterior envelope as provided in this section when requirements
differ.

3102.1.3 Exterior walls: For the purpose of this article, the gross area of
exterior walls consists of all opaque wall areas, including foundation walls
above grade, peripheral edges of floors, window areas including sash, and
door areas, where such surfaces are exposed to outdoor air and enclose a
heated or mechanically cooled space.

3102.1.4 Roof assembly: For the purpose of this article, a roof assembly shall
be considered as all components of the roof/ceiling envelope through which
heat flows, thereby creating a building transmission heat loss or gain, where
such assembly is exposed to outdoor air and encloses a heated or mechani-
cally cooled space.

3102.1.4.1 Gross roof area: The gross area of a roof assembly consists of the
total interiar surface of such assembly, including skylights, exposed to the
heated or mechanically cooled space.

3102.1.4.2 Ceiling plenums: Where air-ceiling plenums are employed, the
roof/ceiling assembly shall for thermal transmittance purposes not include
the ceiling proper nor the plenum space as part of the assembly and for gross
area purposes shall be based upon the interior face of the upper plenum
surface.

3102.2 Criteria for residential buildings: The requirements herein shall apply
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to all buildings or structures or portions thereoi of Use Group R that are
heated or mechanically cooled when not more than three stories in height.

3102.2.1 Walls: The gross area of exterior walls above grade. including
foundation walls, shall have a combined thermal transmittance (U,) value not
exceeding those specified in Figure 3102.2.1a.

Exceptions

|. inlocations with less than 500 heating degree days. there shall not be a
maximum U, requirement if only heating is provided and the U, shall be
0.30 maximum for Type Al and 0.38 maximum for. Type A2 buildings
as described in Figure 3102.2.a if the building is mechanically cooled.

2. Where the opaque exterior wall areas are constructed having thermal
transmittance U, values in conjunction with glazed openings areas in
accordance with Figures 3102.2.1b and 3102.2.1c.

Figure 3102.2.12
MAXIMUM ALLOWABLE U, VALUES
FOR GROSS EXTERIOR WALL ASSEMBLIES?
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3102.2.2 Roof/ceiling: The roof ceiling assemblies shall have a combined
thermal transmittance value U, as specified in Figure 3102.2.2.
Exceptions
|. The maximum L, value for roof ceilingassembliesin whichthe finished
interior surface is essentially the underside of the roof deck shall be 0.08
for any heating degree day area.
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2. Where domed skylights are used, the domed skylight area is exempt
from the roof; ceiling U, value computation, provided all the following
conditions are met.

a. The area of the domed skylights does not exceed 10 percent of the
roof/ceiling area.

b. Double-domed units are used when heating degree days exceed 2.500.

c¢. Curbs are insulated to a U, value of 0.21 maximum.

d. The infiltration coefficient of the skylight units does not exceed 0.05
Btu per hour per square foot per degree F. (0.28 W, m? - K).

e. If domed skylights exceed 10 percent of the roof, ceiling area, energy
bzalance calculations made in accordance with AAMA Standard
1602.1 listed in Appendix A shall be used to calculate the percentage
of skylights permitted.

Figure 3102.2.1h
SINGLE GLAZED OPENINGS
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Figure 3102.2.1¢
DOUBLE GLAZED-OPENINGS

o
f
H s
0
«©
(e} 0
1 <
+ n
4 ©n
X o
=
PN - g
19 <
1
it &
1 =
T =
- =4
0 (=)
2] -
2 ins! <
3 1 =
= =]
-1 At L2
: Y £3
3 T\ N 9) e 8
S O 39
S } ONON ;S
- i “\NON Q
» LA\SN\O 8=
g : A0 33
S O AR
S VAN H N,
<) 1 e
> ~ T S
O =
I sAdel <
1 o-& P=)
2} g E
QL2 o
O N+ ::
1
1
1
H ©°
1
1
I
(o]
O 0 () &2
B3 < o & <z
(o] o o Q o

3102.2.3 Floors over unheated spaces: The floor of a heated or mechanically
cooled space located over an unheated space shall have a combined thermal
transmittance value U, as specified in Figure 3102.2.3. For floors over out-
door air, such as overhangs, the U, value shall meet the same requirements as
for roofs in Section 3102.2.2.

3102.2.4 Slab-on-grade floors: For slab-on-grade floors, the perimeter of the
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floor shall be insulated with a material having a thermal resistance value Rnot
less than tkose specified in Figure 3102.2.4. The insulation shall extend
downward from the top of the slab for a minimum distance of 24 inches (610
mm), or downward to the bottom of the slab then horizontally beneath the
slab for a minimum total distance of 24 inches (610 mm). )

Exception: Insulation is not required for heated slabs in locations having
less than 500 heating degree days or for unheated slabs in locations having
less than 2,500 heating degree days.

Figure 3102.2.2
MAXIMUM ALLOWABLE U, VALUES
FOR ROOF/CEILING ASSEMBLIES
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UNIFORM BUILDING CODE

Chapter 32
ROOF CONSTRUCTION AND COVERING

General

Sec. 3201. Roofs shall be as specified in this code and as otherwise required by
‘this chapter.

Roof coverings shall be securely fastened to the supporting roof construction
and shall provide weather protection for the building at the roof.

Subject to the requirements of this chapter, combustible roof coverings and roof
insulation may be used in any type of construction.

Skylights shall be constructed as required in Chapter 34.

Penthouses shall be constructed as required in Chapter 36.

For use of plastics in roofs, see Chapter 52.

For solar energy collectors located above or upon a roof, see Section 1714.

Definitions

Sec. 3202. For purposes of this chapter certain terms are designated as follows:

BASE PLY is one layer of felt secured to the deck over which a built-up roof is
applied.

BASE SHEET is a product used as the base ply in a built-up roofing mem-
brane.

BUILT-UP ROOF COVERING is two or more layers of felt cemented
together and surfaced with cap sheet, mineral aggregate, smooth coating or
similar surfacing material.

CAP SHEET is roofing made of organic or inorganic fibers, saturated and
coated on both sides with a bituminous compound, surfaced with mineral gran-
ules, mica, talc, ilmenite, inorganic fibers or similar materials.

CEMENTING is solidly mopped application of asphalt, cold liquid asphalt
compound, coal tar pitch or other approved cementing material.

COMBINATION SHEET is a glass fiber felt integrally attached to kraft
paper.

CORROSION-RESISTANT is any nonferrous metal or any metal having an
unbroken surfacing of nonferrous metal, or steel with not less than 10 percent
chromium or with not less than 0.20 percent copper.

EQUIVISCOUS TEMPERATURE (EVT) is the temperature determined by
the manufacturer at which the asphalt has a viscosity of 125 centistrokes and is
considered to be the proper temperature for asphalt applications.
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FELT is matted organic or inorganic fibers, saturated or coated with bitumi-
nous compound.

FELT, NONBITUMINQUS SATURATED, is a felt for special purpose
roofing weighing not less than 12 pounds per 100 square feet, not less than .022
inch in thickness, containing a fire- and water-retardant binder, and reinforced
with glass fibers running lengthwise of the sheet not more than /4 inch apart.

INTERLAYMENT is a layer of felt or nonbituminous saturated felt not less
than 18 inches wide, shingled between each course of roof covering.

INTERLOCKING ROOFING TILES are individual units, typically of clay
or concrete, possessing matching ribbed or interlocking vertical side joints that
have been designed to restrict lateral movement and water penetration.

METAL ROOFING is metal shingles or sheets for application on solid roof
surfaces, and corrugated or otherwise shaped metal sheets or sections for applica-
tion on roof frameworks or on solid roof surfaces.

ROOF-COVERING CLASSIFICATION is the classification assigned to a
rocf-covering assembly by Section 3204 or the classification of a covering
established by testing in accordance with U.B.C. Standard No. 32-7.

ROOFING PLY is a layer of felt in a built-up roofing membrane.

ROOFING SQUARE is 100 square feet of roofing surface.

ROOFING TILES are units, typically clay or concrete, which comply with
U.B.C. Standard No. 32-12.

SPOT CEMENTING is discontinuous application of asphalt, cold liquid
asphalt compound, coal tar pitch or other approved cementing material.

UNDERLAYMENT is one or more layers of felt, sheathing paper, nonbitumi-
nous saturated felt, or other approved material over which a roofing system is
applied.

VAPOR RETARDER is a layer of material or a laminate used to appreciably
reduce the flow of water vapor into the roofing system.

WOOD SHAKES are tapered or nontapered pieces of approved durable wood
of random widths ranging from 4 inches to 14 inches and of the following four
types:

|. Hand-split and resawn: tapered with one sawed and one split face; semisplit:

tapered with partially sawn and split faces both sides, 15 inches, 18 inches

or 24 inches in length.
2. Taper-split: tapered with both split faces, 24 inches in length.
3. Straight-split: nontapered with both split faces, either 18 inches or 24 inches
in length. .

4. Taper-sawn: sawn both sides, edges sawn or split. Lengths 24 inches and

longer.

Preservative-treated wood shakes are taper-sawn pieces of southern pine
woad treated in accordance with U.B.C. Standard No. 25-12 of random widths
ranging from 4 inches to 8 inches and lengths of 18 inches.

WOOD SHINGLES are tapered picces of approved durable wood, sawed both
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sides, of random widths ranging from 3 inches to 14 inches and'in lengths 6f 16
inches, 18 inches or 24 inches.

Roof Covering Requirements

Sec. 3203. The roof covering on any structure regulated by this code shall be as
specified in Table No. 32-A and as classified in Section 3204,

The roof-covering assembly includes the roofdeck, underlayment, interlay-
ment, insulation and covering which is assigned a roof-covering classification.

Roof Covering Classification

Sec. 3204. (a) Class A Roof Covering. A Class A roof covering shall be one of
the following roofings:

1. Any Class A roofing assembly.

. Asbestos-cement shingles or sheets.

. Exposed concrete slab roof.

. Sheet ferrous or copper roof covering.
. Slate shingles.

6. Clay or concrete roof tile.

i(b) Class B Roof Covering. Class B roof shall be any Class B roofing
assembly.

{c) Class C Roof Covering. Class C shall be any Class C roofing‘assembly.

(d) Nonrated Roof Covering. A nonrated roof covering shall be one of the
following roofings:

1. Any mineral aggregate surface built-up roof for application to roofs having

aslope of not more than 3 inches in 12 inches applied as specified in Section
3208 (b) 4, consisting of not less than the following:

Roofing Plies

Three layers of felt, and

Surfacing Material

300 pounds per roofing square of gravel or other approved surfacing
material, or '

250 pounds per roofing $quare of crushed slag.

2. Wood shingles.

3. Wood shakes.

(¢) Special Purpose Roofs. 1. Wood shakes and shingles with nonbitumi-
nous saturated felt. A. Wood shakes. Special purpose wood shake roofing shall
conform to grading and application requirements of this chapter except that
nonbituminous saturated felt is to be substituted for the asphalt felt specified in
Section 3208 (b) 10. In addition, the deck shall be constructed of 19/32-inch
plywood with exterior glue or 1-inch nominal tongue-and-groové boards overlaid
with a layer of approved nonbituminous saturated felt lapped 2 inches on the
horizontal and vertical joints. An 18-inch-wide strip of the same felt shall be

[ I U )
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shingled in between each course of shakes in such manner that no felt is exposed to
the weather.

B. Wood shingles. Special purpose wood shingle roofing shall conform to
grading and application requirements of this chapter. In addition, the deck,
whether of spaced boards or solid, shall be overlaid with a layer of approved
nonbituminous saturated felt lapped 2 inches on the horizontal and vertical joints.

2. Wood shakes or shingles with gypsum board underlayment. Special
purpose wood shake or wood shingle roofing shall conform to the grading and
application requirements of this chapter. In addition, an underlayment of 1/2-inch
Type X gypsum board shall be placed under 15/32-inch plywood solid sheathing or
1-inch nominal spaced sheathing.

Attics: Access, Draft Stops and Ventilation

Sec. 3205, (a) Access. An attic access opening shall be provided in the ceiling
of the top floor of buildings with combustible ceiling or roof construction. The
opening shall be located in a corridor or hallway of buildings of three or more
stories in height and readily accessible in buildings of any height.

_The opening shall be not less than 22 inches by 30 inches.

Thurty-inch minimum clear head room shall be provided above the access
opening.

Attics with a maximum vertical clear height of less than 30 inches need not be
provided with access openings.

(b) Draft Stops. Attics, mansards, overhangs and other concealed roof spaces
formed of combustible construction shall be draft stopped as specified in Section
2516 (f).

(c) Ventilation. Where determined necessary by the building officia! due to
atmospheric or climatic conditions, enclosed attics and enclosed rafter spaces
formed where ceilings are applied direct to the underside of roof rafters shall have
cross ventilation for each separate space by ventilating openings protected against
the entrance of rain and snow. The net free ventilating area shall be not less than
1150 of the area of the space ventilated, except that the area may be /300, provided
at least 50 percent of the required ventilating area is provided by ventilators
located in the upper portion of the space to be ventilated at least 3 feet above eave
or cornice vents with the balance of the required ventilation provided by eave or
cornice vents. The openings shall be covered with corrosion-resistant metal mesh
with mesh openings of 4 inch in dimension.

Smoke and Heat Venting
" Seci 3206. (a) When Required. Smoke and heat vents complying with U.B.C.
Standard No. 32-14 or fixed openings shall be installed in accordance with the

provisions of this section as follows:
1. Insingle-story Group B, Divisions 2 and 4 Occupancies having over 50,000
square feet in undivided area.

EXCEPTIONS: 1. Office buildings and retail sales areas where storage does not

exceed 12 feet in height.
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2. Group B, Division 4 Occupancies used or bulk frozen food storage when the
building is protected by a complete automatic sprinkler system.

2. InGroupH, Divisions 1, 2, 3,4 or 5 Occupancies over 15,000 square feet in

single floor area.

For requirements on smoke and heat venting in buildings with high-piled
combustible stock, sec the Fire Code.

(b) Mixed Occupancies. Venting facilitics shall be installed in buildings of
mixed occupancy on the basis of the individual occupancy involved.

(c) Types of Vents. Vents shall be fixed in the open position or vents shall be
activated by temperature and shall open automatically in the event of fire.

Fixed openings may consist of skylights, or other openings which provide
venting directly to exterior above the plane of the main roof in which they are
located. Vents shall meet the design criteria of this subsection regarding elevation,
and Subsection (e) regarding venting area, dimensions, spacing and venting
ratios. The building official may require documentation of the design to assure
proper performance of required venting.

Temperature activation of vents shall be at or ncar the highest elevation of the
ceiling and in no case lower than the upper one third of the smoke curtain. Where
plain glass is used, provisions shall be made to protect the occupants from glass
breakage. In no case shall vents be located closer than 20 feet to an adjacent
property line.

(d) Releasing Devices. Release devices shall be in accordance with U.B.C.
Standard No. 32-14.

(e) Size and Spacing of Vents. 1. Effective venting area. The effective
venting area is the minimum cross-sectional area through which the hot gases
must pass en route to atmosphere. The cffective venting area shall be not less than
16 square feet with no dimension less than 4 feet, excluding ribs or gutters whose
total width does not exceed 6 inches.

2. Spacing. The maximum center-to-center spacing between vents within the
building shall be:

A. In Group B Occupancies: 120 feet.
B. In Group H Occupancies: 100 feet.

3. Venting ratios. The following ratios of effective area of vent openings to
floor areas shall be:

A. In Group B Occupancies: 1:100.
B. In Group H Occupancies: 1:50.

(f) Curtain Boards. 1. General. Curtain boards shall be provided to subdivide
a vented building in accordance with the provisions of this subsection.

2. Construction. Curtain boards shall be sheet metal, asbestos board, lath and
plaster, gypsum wallboard or other approved materials which provide equivalent
performance that will resist the passage of smoke. All joints and connections shall

be smoke tight.
3. Location and depth. Curtain boards shall extend down from the ceiling for
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a minimum depth of 6 feet but need not extend closer than 8 feet to the floor. In
Graoup H Occupancies, the minimum depth shall be 12 feet except that it need not
be closer than 8 feet to the floor, provided the curtain is not less than 6 feet in
depth.

4. Spacing. The distance between curtain boards shall not exceed 250 feet and
the curtained area shall be limited to 50,000 square feet. In Group H Occupancies,
the distance between curtain boards shall not exceed 100 feet and the curtained
area shall be limited to 15,000 square feet.

Roof Drainage

Sec. 3207. (a) General. Roof systems shall be sloped a minimum of !/4 inch in
12 inches for drainage. See Section 2305 (f).

(b) Roof Drains. Unless roofs are sloped to drain over roof edges, roof drains
shall be installed at each low point of the roof.

Roof drains shall be sized and discharged in accordance with the Plumbing
Code.

(c) Overflow Drains and Scuppers. Where roof drains are required, overflow
drains having the same size as the roof drains shall be installed with the inlet flow
line located 2 inches above the fow point of the roof, or overflow scuppers having
thres times the size of the roof drains may be installed in adjacent parapet walls
with: the inlet flow line located 2 inches above the low point of the adjacent roof
and having a minimum opening height of 4 inches.

Qverflow drains shall be connected to drain lines independent from the roof
drains.

(d) Concealed Piping. Roof drains and overflow drains, when concealed
witkin the construction of the building, shall be installed in accordance with the
Plurbing Code.

(e) Over Public Property. Roof drainage water from a building shall not be
perniitted to flow over public property.

EXCEPTION: Groups R, Division 3, and M Occupancies.

Roof Covering Materials and Application

Sec. 3208. (a) General. Roof coverings shall be as specified in this section,
and shall be provided as follows:

1. Materials. The quality and design of roofing materials and their fastenings
shall conform to the applicable standards listed in Chapter 60.

2. ldentification. All material shall be delivered in packages bearing the
manufacturer’s label or identifying mark.

Each package of asphalt shingles, mineral surfaced roll roofing, fire-retardant-
treated wood shingles and shakes, and built-up roofing ply materials shall bear the
label of an approved agency having a service for the inspection of material and
finished products during manufacture.

Each bundle of wood shingles, slate shingles and wood shakes shall comply
witk U.B.C. Standards Nos. 32-8, 32-10 and 32-11, respectively, and shall bear
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the label or identification mark of an approved inspection bureau or agency
showing the grade.

Asphalt shall comply with U.B.C. Standard No. 32-2 and shall be delivered in
cartons indicating the name of the manufacturer, the flash point and the type of
product. Bulk shipments shall be accompanied with the same information issued
in the form of a certification or on the bill of lading by the manufacturer. Coal tar
pitch shall comply with U.B.C. Standards Nos. 32-1 and 32-2 and bear the
manufacturer’s name and type. Additional information such as equiviscous tem-
perature (EVT) may be furnished.

(b) Application. Application of roof-covering materials shall be in accordance
with the following provisions:

1. Asbestos-cement roofing. Corrugated asbestos-cement roofing shall be
applied in an approved manner.

2. Asbestos-cement shingles. Asbestos-cement shingles shall comply with
U.B.C. Standard No. 32-9 and shall be installed in an approved manner.

3. Asphalt shingles. Asphalt shingles shall comply with U.B.C. Standard No.
32-3. Asphalt shingles shall be fastened according to manufacturer’s instructions
and Table No. 32-B-1.

4, Built-up roofs. Built-up roofing shall be applied in accordance with the
manufacturer’s instructions and Table Nos. 32-E through G.

5. Clay or concrete tile. Tile of clay or concrete shall comply with U.B.C.
Standard No. 32-12 and shall be installed in accordance with manufacturer’s
instructions and Tables Nos. 32-D-1 and 32-D-2.

6.- Metal roofing. Metal roofing exposed to the weather shall be corrosion
resistant.

'Corrugated or ribbed steel shall be not less than No. 30 galvanized sheet gauge.

Flat steel sheets shall be not less than No. 30 galvanized sheet gauge. Other
ferrous sections or shapes shall be not less than No. 26 galvanized sheet gauge.

Flat nonferrous sheets shall be not less than No. 28 B. & S. gauge. Other
nonferrous sections or shapes shall be not less than No. 25 B. & S. gauge.

Corrugated or otherwise shaped sheets or sections shall be designed to support
the required live load between supporting members.

Ferrous sheets or sections shall comply with U.B.C. Standards Nos. 27-9 and
32-4, Nonferrous sheets or sections shall comply with U.B.C. Standard No. 32-4,

7. Metal shingles. Metal shingles shall be applied in an approved manner.
Nonferrous shingles shall be not less than No. 28 B. & S. gauge.

8. Sheet roofing. Sheet roofing shall comply with the provisions of U.B.C.
Standard No. 32-3 and shall be installed in an approved manner.

9. Slate shingles, Slate shingles shall comply with U.B.C. Standard No. 32-10
and shall be installed in an approved manner.

10. Wood shakes. Shakes shall comply with U.B.C. Standard No. 32-8 and
shall be installed in accordance with Tables Nos. 32-B-1 and 32-B-2.
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11. Wood shingles. Shingles shall comply with U.B.C. Standard No. 32-11
and shall be installed in accordance with Tables Nos. 32-B-1 and 32-B-2.

(c) Flashing. 1. Valleys. Roof valley flashings shall be as in this subsection.
Shingle application shall be consistent with applicable Table No. 32-B- L, 32-B-2,
32-D-1or 32-D-2.

A. Asphalt shingles, The roof valley flashing shall be provided of not less than-
No. 28 galvanized sheet gauge corrosion-resistant metal, and shall extend at least
8inches from the center line each way. Sections of flashing shall have an end lap of
not less than 4 inches. Alternatively, the valley shall consist of woven asphalt
shingles applied in accordance with manufacturer’s printed instructions. '

In each case, the roof valley flashing shall have a 36-inch-wide underlayment
directly under it consisting of one layer of Type 15 felt running the full length of
the valley, in addition to the underlayment specified in Table No. 32-B-1. In severe
climates, the metal valley flashing underlayment shall be solid cemented to the
roof underlayment for slopes under 7 inchies in 12 inches.

B. Metal shingles. The roof valley flashing shall be provided of not less than
No. 28 galvanized sheet gauge corrosion-resistant metal, which shall extend at
least 8 inches from the center line each way and shall have a splash diverter rib not
less than ¥a inch high at the flow linc formed as part of the flashing. Sections of
flashing shall have an end lap of not less than 4 inches. The metal valley flashing
shall have a 36-inch-wide underlayment directly under it consisting of one layer of
Type 15 felt running the full length of the valley, in addition to underlayment
required for metal shingles. In severe climates, the metal valley flashing under-
layment shall be solid cemented to the roofing underlayment for roof slopes under
7 inches irl 12 inches.

C. Asbestos-cement shingles, slate shingles, and clay and concrete tile. The
roof valley flashing shall be provided of not less than No. 28 galvanized sheet
gauge corrosion-resistant metal, which shall extend at least 11 inches from the
center line each way and shall have a splash diverter rib not less than 1 inch high at
the flow line formed as part of the flashing. Sections of flashing shall have an end
lap of not less than 4 inches. For roof slopes of 3 inches in 12 inches and over, the
metal valley flashing shall have a 36-inch-wide underlayment directly under it
consisting of one layer of Type 15 felt running the full length of the valley, in
addit'on to the underlayment specified in Tables Nos. 32-D-1 and 32-D-2. In
severz climates, the metal valley flashing underlayment shall be solid cemented to
the roofing underlayment for slopes under 7 inches in 12 inches.

D. Wood shingles and wood shakes. The roof valley flashing shall be pro-
vided of not less than No. 28 galvanized sheet gauge corrosion-resistant metal,
which shall extend at least 8 inches from the center line each way for wood
shingles and 11 inches from the center line each way for wood shakes. Sections of
flashing shall have an overlap of not less than 4 inches. The metal valley flashing
shall have a 36-inch-wide underlayment directly under it consisting of one layer of
Type 15 felt running the full length of the valley, in addition to underlayment
specified in Table No. 32-B-2. In severe climates, the metal valley flashing
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underlayment shall be solid cemented to the reofing underlayment for roof slopes
under 7 inches in 12 inches.
EXCEPTION: Where local practice indicates satisfactory performance, the
building official may permit valley flashing without underlayment.

2. Other flashing. At the juncture of the roof and vertical surfaces, flashing
and counterflashing shall be provided per roofing manufacturer’s instructions,
and when of metal, shall be not less than No. 26 gauge corrosion-resistant metal.

(d) Roof Insulation. Roof insulation shall be of a rigid type suitable as a base
for application of a roof covering. Foam plastic roof insulation-shall conform to
the requirements of Section 1712. The use of insulation in fire-resistive construc-
tion shall comply with Section 4305 (a).

The roof insulation, deck material and roof covering shall meet the fire retard-
ancy requirements of Section 3204 and Table No. 32-A.

Insulation for built-up roofs shall be applied in accordance with Table No. 32-
E. For other roofing materials such as shingles or tile, the insulation shall be
covered with a suitable nailing base secured to the structure.

TABLE NO. 32-A—MINIMUM ROOF CLASSES

TYPES OF CONSTRUCTION
| ] ] v v

OCCUPANCY FR. FR. 1-HR N 1-HR N HT. 1-HR N
A-l B B — — — — — — —
A)2-2.1 B B B — B — B B —
A-3 B B B B B} B! B B3 B
A4 B B B B B B B B B?
B)1-2 B B B B B3 B3 B? B B’
B)3-4 B B B B B B B B B3
E B B B B B B B B B2
H-1 A A A A B B B B B
H) 2-3-4-5-6-7 A B B B B B B B B
ni-2 A B B — B — B B -—
1-3 A B B! —_ B! — — B2 —
M B B B B NR* NR* NR* NR* NR*
R-1 B B B B B3 B2 B2? B2 B2
R-3 B B B B NR NR NR NR NR

1See Section 1002 (b) A—Class A roofing

Nonrated roof coverings may be used on buildings which are not more than two stories in height and B—Class B roofing
have not more than 3000 square feet of projected roof area and there is a minimum of 10 feet from C—Class C roofing

the extremity of the roof to the property line on all sides except for street fronts.

Buildings which are not more than two stories in height and have not more than 6000 square feet of ) i
projected roof area and there is 2 minimum of 10 feet from the extremity of the roof to the property N—Noa requirements for fire resistance
line or assumned property line on al} sides except for street fronts may have Class C roof coverings F.R.—Fire Resistive

H.T.—Heavy Timber

NR-—Nonrated roof coverings
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which comply with U.B.[C, Standard No. 32-7 and roofs of cedar or redwood shakes and No. 1
shingles constructed in accordance with Section 3204 (¢), Special Purpose Roofs.

“Unless otherwise required because of location as specified in Parts IV and V of this code, Group M,
Division 1 roof coverings shall consist of not less than one layer of cap sheet, or built-up roofing
consisting of two layers of felt and a surfacing material as specified in Section 3204 (d) 1.

TABLE NO. 32-B-1—SHINGLE APPLICATION

ASPHALT SHINGLES

NOT PEAMITTED BELOW 2:12

Temperate climate

ROOF SLOPE 11210 less than 4:12 4:12and over
DECK REQUIREMENT Asphalt shingles shall be fastened to solidly sheathed roofs.
Sheathing shall conform to Sections 2516 (i) and 2517 (h} 7.
UNDERLAYMENT Asphalt strip shingles may be installed on slopes as low

One layer nonperforated Type 15 felt lapped 2 inches
as 2 inches in 12 inches. provided the shingles are | horizontally and 4 inches vertically to shed water.
pproved self-sealing or are hand-sealed and are in-
stalled with an underlayment consisting of two layers of

nonperforated Type 15 felt applied shingle fashion.
Starting with an 18-inch-wide sheet and a 36-inch-wide

sheet over it at the eaves, each subsequent sheet shall be
lapped 19 inches horizontally.

Severe climate:

In areas subject to
wind-driven snow or
roof ice buildup.

Same as for climate, and additionally the two
layers shall be solid cemented together with approved
cementing material between the plies extending from
the eave up the roof to a line 24 inches inside the exterior
wall line of the building.

Same as for temperate climate, except that one layer No.
40 coated roofing or coated glass base sheet shall be
applied from the eaves to a line 12 inches inside the
exterior wall line with ail laps cemerited together.

ATTACHMENT

Type of .

Corrosi nails,
gauge !3he-inch crown width.
Fasteners shall comply with the requirements of U.B.C. Standard No. 25-17.

Fasteners shall be long enough to penetrate into the sheathing ¥4 inch or through the thickness of the sheathing,
whichever is less.

12-gauge ¥s-inch head, or apps d corrosion-; staples, 16~

No. of fasteners'

4 per 36-40-inch strip
2 per 9-18-inch shingle

Exposure
Field of roof Per manufacturer’s instructions included with packages of shingles.
Hips and ridges . Hip and ridge weather exposures shall not exceed those permitted for the field of the roof.
Method Per manufacturer’s instructions included with packages of shingles.
FLASHING
Valleys Per Section 3208 (¢} 1 A
Other flashing Per Section 3208 (¢) 2

'Figures shown are for normal

For special such as mansard application and where roofs are in special wind regions, shingles

shal be attached per manufacturer’s instructions.
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TABLE NO. 32-B-2—SHINGLE OR SHAKE APPLICATION

WOOD SHINGLES

WOOD SHAKES

NOT PERMITTED BELOW 3:12

NOT PERMITTED BELOW 4:121

ROOF SLOPE See Table No, 32-C See Table No. 32-C
DECK REQUIREMENT Shingles and shakes shall be applied to roofs with solid or spaced sheathing.
Spaced sheathing for wood roofs shall be spaced not to exceed 6 inches clear nor more than the nominal width of
the sheathing board. Sheathing boards shall be not less than 1 inch by 4 inches nominal dimensions.
Sheathing shall conform to Sections 2516 (i) and 2517 (h) 7.
UNDERLAYMENT

Temperate climate

No Requirements

One 18-inch-wide interlayment of Type 30 felt shingled
between each course in such a manner that no felt is
exposed to the weather befow the shake butts.

Severe climate:
In areas subject to
wind-driven snow or
roof ice buildup.

Two layers of nonperforated Type 15 felt apptied shingle
fashion shall be installed and solid cemented together
with approved cementing material between the plies
extending from the eave up the roof to a tine 36 inches
inside the exterior wall line of the building

Sheathing shall be solid and the shakes shall be applied
over a layer of nonperforated Type 15 felt applied shin-,
gle fashion. Two layers of nonperforated Type 15 felt
applied shingle fashion shall be installed and solid ce-
mented together with approved cementing material be-
tween the plies extending from the eave up the roof to a
line 36 inches inside the exterior wall line of the build-
ing.

ATTACHMENT
Type of fastenérs

Corrosion-resistant nails, minimum No. {41/2-gauge
72-inch head, or corrosion-resistant staples, when ap-
proved by the building official.

Corrosion-resistant nails, minimum No. 13-gauge 7/32-
inch head, or corrosion-resistant staples, when ap-
proved by the building official.

Fasteners shall comply with the requirements of U.B.C. Standard No. 25-17.

Fasteners shall be long enough to penetrate into the sheathing ¥« inch or through the thickness of the
sheathing, whichever is less.

No. of fasteners

2 per shingle

2 per shake

Exposure
Field of roof
Hips and ridges

Weather exposures shall not exceed those set forth in Table No. 32-C.
Hip and ridge weather exposures shall not exceed those permitted for the field of the roof.

Method

Shingles shall be laid with a side lap of not less than 12
inches between joints in adjacent courses, and not in
direct alignment in alternate courses. Spacing between
shingles shall be approximately /s inch. Each shingle
shall be fastened with two nails only, positioned approx-
imately ¥a inch from each edge and approximatel
inch above the exposure line. Starter course at the eaves
shall be doubled.

Shakes shail be laid with a side lap of not less than 1'/2
inches between joints in adjacent courses. Spacing be-
tween shakes shall be not less than ¥s inch nor more than
378 inch except for preservative-treated wood shakes
which shall have a spacing not less than ¥ inch nor
more than ¥s inch.

Shakes shall be fastened 1o the sheathing with two nails
only, positioned approximately 1 inch from each edge
and approximately 2 inches above the exposure line.
The starter course at the eaves shall be doubled. The
bottom or first layer may be either shakes or shingles.
Fifteen-inch or 18-inch shakes may be used for the
starter course at the eaves and final course at the ridge.

FLASHING
Valleys
Other flashing

Per Section 3208 (c) | D
Per Section 3208 (c) 2

'When approved by the building official, wood shakes may be installed on a slope of not less than 3 inches in 12 inches when an underfayment of not
less than nonperforated Type 15 felt in installed.
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TABLE NO. 32-C——MAXIMUM WEATHER EXPOSURE

¥ TO LESS THAN N2
Ntz AND STEEPER
GRADE LENGTH Inches Inches
WOOD SHINGLES
No. 1 16-inch 3% 5
No. 2! 16-inch 3 4
No. 3! 16-inch 3 3t
No. 1 18-inch 4y S
No. 2! 18-inch 4 4l
No. 3! I8-inch 3 4
No. | 24-inch 5% T
No. 2! 24-inch 5h 6'n
No. 3! 24-inch 5 Sl
WOOD SHAKES2
18-inch T T
24-inch 10 10

'To be used only when specifically permitted by the building official.
Exposure of 24-inch by s-inch resawn handsplit shakes shail not exceed $ inches regard-
less of the roof slope.

TABLE NO. 32-D-1—ROOFING TILE APPLICATION*

FOR ALL TILES
ROOF SLOPE 212:1210 less than 3:12 l 3:12 and over
DECK REQUIREMENTS Solid sheathing per Sections 2516 (i) and 2517 (h) 7
UNDERLAYMENT

In climate areas subject
to wind-driven snaw,
roof ice damming or
special wind regions as
shown in Figure No 4
of Chapter 23.

Same as for other climate areas, except that extending
from the eaves up the roof to a line 24 inches inside the
exterior wall line of the building, two layers of under-
layment shall be applied shingle fashion and solidly
cemented together with an approved cementing mate-
rial.

Built-up roofing membrane, three plies minimum,
applied per Section 3208 (b) 4. Surfacing
not required.

Other climate areas

One layer heavy-duty felt or Type 30 felt side lapped 2
inches and end lapped 6 inches.

ATTACHMENT?
Type of fasteners

Corrosion-resistant nails not less than No. 11 gauge, 1¢-inch head. Fasteners shall comply with the requirements of
U.B.C. Standard No. 25-17. Fasteners shall be long enough 1o penetrate into the sheathing ¥a inch or through the
thickness of the sheathing, whichever s less. Attaching wire for clay or concrete tile shall not be smaller than No. 14-
gauge, and shall comply with U.B.C. Standards Nos. 32-6 and 32-13.

No. of fasteners23

One fastener per tile. Flat tile without vertical laps, two | Two fasteners per tile. Only one fastener on slopes of
fasteners per tile. 7:12 and less for tiles with installed weight exceeding
7.5 pounds per square foot having a width no greater
than 16 inches.¢

Tile headlap

3 inches minimum

FLASHING

Per Sections 3208 (c) 1 C and 3208 (c) 2

‘In snow areas a minimun of two fasteners per tile are required.

*In arcas designated by the building official as being subject to repeated wind velocities to excess of 80 mph or where the roof height exceeds 40 feet
above grade, all tiles shall be attached as follows:
(2) The heads of all til s shall be nailed.

- 210 -




FOOTNOTES FOR TABLE NO. 32-D-1—{Continued)
(b) The noses of all eave course tiles shall be fastened with approved clips.
(c) All rake tiles shall be nailed with two nails.
* (d) The noses of all ridge, hip and rake tiles shall be set in a bead of approved roofer’s mastic.
*In snow areas a minimum of two fasteners per tile are required, or battens and one fastener.
*On slopes over 24:12, the nose end of all tiles shall be securely fastened.

TABLE NO. 32-D-2—CLAY OR CONCRETE ROOFING TILE APPLICATION
INTERLOCKING TILE WiTH PROJECTING ANCHOR LUGS

ROOF SLOPE 4:12 and over
DECK REQUIREMENTS Spaced structural sheathing boards or solid roof sheathing.
UNDERLAYMENT

In climate areas subject to | Solid sheathing one layer of Type 30 felt lapped 2 inches horizontally and 6 inches vertically, except that
wind-driven snow, roofice | extending from the eaves up the roof to line 24 inches inside the exterior wall line of the building, two layers of the
or special wind regions as | underlayment shall be applied shingle fashion and solid d together with app: ing material.

shown in Figure No. 234,

Other climates For spaced sheathing, approved rei d b For solid sheathing, one layer heavy-duty feit or Type 38

felt lapped 2 inches horizontaily and 6 inches vertically.
ATTACHMENT!

Type of fasteners Corrosion-resistant nails not less than No. 11 gauge, Se-inch head.
Fasteners shall comply with'the requirements of U.B.C. Standard No. 25-17.
Fasteners shall be long enough to penetrate into the battens? or sheathing s inch or through the thickness of the
sheathing, whichever is less. Attaching wire for clay or concrete tile shall not be smaller than 14 gauge and shall
comply with U.B.C. Standards Nos. 32-6 and 32-13. Horizontal battens are required on solid sheathing for slopes
7:12 and over.!
Horizontal battens are required for slopes over 7:12.2

No. of fasteners? Below 5:12, fasteners not required. 5:12 to less than 12:12, one fastener every other row. 12:12 to 24:12, one

fastener every tile.* All perimeter tiles require one fastener.5 Solid sheathing without battens, one fastener pertile
required. Tiles with installed weight less than 9 pounds per square foot require 2 minimum of one fastener per tile.>
With battens

‘Without battens One fastener cvery tile.
Tile headlap 3-inch minimum
FLASHING Per Section 3208 (c) I C and 3208 (c) 2

'In areas designated by the building official as being subject to repeated wind velocities to excess of 80 mph, or where the roof height exceeds 40 feet
above grade, all tiles shall be attached as set forth below:
(a) The heads of all tiles shall be nailed.
(b) The noses of all eave course tiles shall be fastened with a special clip.
(c) All rake tiles shall be nailed with two nails.
(d) The noses of all ridge, hip and rake tiles shall be set in a bead of approved roofer’s mastic.

“Battens shall be not less than 1-inch by 2-inch nominal. Provisions shall be made for drainage beneath battens by a minimum of Ys-inch fisers at cach
nail or by 4-foot long battens with at least V/2-inch separation between battens. Battens shall be fastened with approved fasteners spaced at not more
than 24 inches on center.

3In snow areas a minimum of two fasteners per tile are required, or battens and one fastener.
*Slopes over 24:12, nose ends of all tiles must be securely fastened.
SPerimeter fastening areas include three tile courses but not less than 36 inches from either side of hips or ridges and edges of eaves and gable rakes.
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TABLE NO. 32-E—BUILT-UP ROOF COVERING APPLICATION

MECHANICALLY FASTENED SYSTEMS I ADHESIVELY FASTENED SYSTEMS

DECK CONDITIONS

Decks shail be firm, broom-clean, smooth and dry. Insulated decks shall have wood insulation stops at all edges of
the deck, unless an alternative suitable curbing is provided. Insulated decks with slopes greater than 2:12 shall have
wood insulation stops at not more than 8-feet face-to-face. Wood nailers shall be provided where nailing is required

for roofing plies.

Solid wood sheathing shail conform to Sections 2516 (i)
and 2517 () 7.

Provide wood nailers where nailing is required for roof-
ing plies (see below).

UNDERLAYMENT

One layer of sheathing paper, Type 15 felt or other
approved underlayment nailed sufficiently to hold in
place, is required over board decks where openings
between boards would allow bitumen to drip through.
No underlayment requirements for plywood decks. Un-
derlayment on other decks shall be in accordance with
deck manufacturer’s recommendations.

Not required

BASE PLY
REQUIREMENTS
Over non-insulated decks

Over approved decks, the base ply shall be nailed using
not less than one fastener for each 1/3 square feet.

Decks shall be primed in accordance with the roofing
manufacturer’s instructions. The base ply shall be sol-
idly cemented or spot mopped as required by the type of
deck material using adhesive application rates shown in
Table No. 32-F.

MECHANICAL
FASTENERS

Fasteners shall be long enough to penetrate ¥s inch into
the sheathing or through the thick of the sheathin,
whichever s less. Built-up roofing nails for wood board
decks shall be minimum No. 12 gauge "ie-inch head
driven through tin caps or approved nails with integral
caps. For plywood, No. 11 gauge ring-shank nails
driven through tin caps or approved nails with integral
caps shall be used. For gypsum. insulating concrete,
cementitious wood-fiber and other decks, fasteners rec-
ommended by the manufacturer shall be used.

When mechanical fasteners are required for attachment
of roofing plies to wood nailers or insulation stops, (see
below), they shall be as required for wood board decks.

VAPOR RETARDER
Over insulated decks

A vapor retarder shall be installed where the average J
conditions are anticipated within the building. I

anuary temperature is below 45°F | or where excessive
t shall be applied as for a base ply.

INSULATION

When no vapor retarder is required, roof insulation shatl
be fastened in an approved manner. When a vapor re-
tarder is required, roof insulation is to be solidly
mopped to the vapor retarder using the adhesive applica-
tion rate specified in Table No. 32-F. See manufacturer’s
instructions for the attachment of insulation over steel
decks.

When no vapor retarder s required, roof insulation shal
be solid mopped to the deck using the adhesive applica-
tion rate specified in Table No. 32-F. When a vapor
retarder is required, roof insulation is to be solidly
mopped to the vapor retarder, using the adhesive appli-
cation rate specified in Table No. 32-F See manufactur-
er's installation instructions for attachment of insulation

over steel decks.

ROOFING PLIES

Successive layers shall be solidly cemented together and

1o the base ply or the insulation using the adhesive rates

shown in Table No. 32-F. On slopes greater than 1:12 for aggregate-surfaced, or 2:12 for smooth-surfaced or cap
sheet surfaced roofs, mechanical fasteners are required. Roofing plies shall be blind-nailed to the deck, wood naiters

or wood insulation stops in accordance with the roofing

s
3:12, plies shall be laid parallel to the slope of the deck (strapping method).

On slopes ding

8

ion

CEMENTING
MATERIALS

See Table

No. 32-G

CURBS AND WALLS

Suitable cant strips shall be used at all vertical intersections. Adequate attachment shall be provided for both base
flashing and counterflashing on all vertical surfaces. Reglets shall be provided in wall or parapets receiving metal

counterflashing.

SURFACING

Mineral aggregate surfaced roofs shall comply with the requirements of U.B.C. Standard No. 32-5 and Table No.

32-F. Cap sheets shail be cemented to the roofing plies as set forth in Table No. 32-F,
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TABLE NO. 32-F—BUILT-UP ROOFING

CEMENTING ADHESIVE AND SURFACING APPLICATION RATES

MINIMUM APPLICATION RATE, MATERIAL/100 FT.2 ROOF AREA

COLD-
HOT ASPHALT HOT COAL-TAR PROCESS CEMENT
(Lba.) (Lbs.} {Gal)
MATERIAL TO BE ADHERED
Base Ply or Vapor Relarder
L. Spot mopping 15 i5 1
2. Solid cementing 20 20 1
Insulation
1. Solid cementing 20 20 12
Roofing Plies (and between layers of vapor retarder)
1. Felts 20 20 not permitted
2. Coated felts 20 20 133
Cap Sheets
1. Solid cementing 20 not permitted P
Mineral Aggregate' 2
1. Fire-retardant rcof coverings
(a) Gravei, 400 1b./sq. 50 60 not permitted
(b) Siag, 300 Ib./sq 50 60 not permitted
2. Nonrated roof coverings
{a) Gravel, 300 1b./sq. 40 50 not permitted
(b) Slag, 250 1b./sq. 40 50 not permitted

Mineral aggregate shall not be used for built-up roofing membranes at roof slopes greater than 3 inches in 12 inches.
A minimum of 50 percent of the required aggregate shall be embedded in the pour coat.

TABLE NO. 32-G—APPLICATION OF CEMENTING MATERIALS

MAXIMUM SLOPE, INCHES PER 12 INCHES

ASPHALT TYPE
COAL-TAR PITCH
APPLICATION TYPE! TYPEN TYPE I TYPEIV

Insulation to deck — — ~ All All —
Feltor vapor retarder 1o deck — 2 or less Jorless All 2 or less
Feltto felt - "2 0t less '2-3 All if20rless
Cap sheet to felt — — 3orless All —_
Gravel to felts 2 or less V2 or less '12-3 N.P. ‘2 or less
Heating of Cementing Mat'|.,' °F.

Temperature at kettle? (maximum) 475 525 525 525 425

Application temperature,’ °F. 375-425 375-425 375-425 400-450 350400

N.P. = Not permitted

'Bulk tanker temperatures shall be reduced to 320-350°F. at night or during periods when no roofing will occur.

*Cementing material shall not be heated above a temperature which is 25°F below its flash point.

2Asphalt which is identified with the equiviscous temperature (EVT) shall be applied at the EVT = 25°F
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1988 EDITION APPENDIX

Chapter 32

RE-ROOFING
NOTE: This chapter has been revised in its entirety.

General

Sec. 3209. All re-roofing shall conform to the applicable provisions of Chapter
32 of this code.

Rocfing materials and methods of application shall comply with the U.B.C.
Standerds or shall follow manufacturer’s installation requirements when ap-
proved by the building official.

inspections

Sec. 3210. New roof coverings shall not be applied without first obtaining an
inspection by the building official and written approval from the building official.
A final inspection and approval shall be obtained from the building official when
the re-roofing is complete. The pre-roofing inspection shall pay particular atten-
tion tc evidence of accumulation of water. Where extensive ponding of water is
apparent, an analysis of the roof structure for compliance with Section 3207 shall
be made and corrective measures, such as relocation of roof drains or scuppers,
resloping of the roof or structural changes, shall be made.

An inspection covering the above-listed topics prepared by a special inspector
may be accepted in lieu of the preinspection by the building official.

Built-up Roofs

Sec. 3211. (a) General. Built-up roof covering shall be completely removed
before applying the new roof covering. New roofing conforming to Section 3203
shall be applied except that when the new roof is to be applied directly to a nailable
deck which has residual bitumen adhering to it, a rosin-sized or other dry sheet
shall be installed prior to the installation of the new roof system.

EXCEPTION: The building official may allow existing roof coverings to re-
main when inspection or other evidence reveals all of the following:
1. That the roof structure is sufficient to sustain the weight of the additional dead
load of the roof covering.
2. There is not more than one existing roof covering on the structure.
3. The existing roof covering is securely attached to the deck.
4. The roof deck is structurally sound.
. The existing insulation is not water soaked.

(73

(b) Preparation of Roof and Application of New Covering. 1. General.
When re-roofing without removal of existing roof coverings is permitted by the
building official and when the conditions specified in the exceptions to Subsec-
tion (2) above have been met, the re-roofing shall be accomplished in acccrdance
with tais section.

2. Over gravel-surfaced roof coverings. Over gravel-surfaced roof cover-
ings, the roof shall be cleaned of all loose gravel and debris. All blisters, buckles
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APPENDIX UNIFORM BUILDING CODE

and other irregularities shall be cut and made smooth and secure. Minimum 3/s-
inch insulation board shall be nailed or securely cemented to the existing roofing
with hot bitumen over which a new roof complying with Scction 3203 shall be
installed. When insulation board is to be attached with hot bituinen, the existing
surface shall be primed.

Alternatively, on nailable decks only, all existing gravel shall be spudded off to
provide a smooth surface. All blisters, buckles and other irregularities shall be cut
and made smooth and secure. A rosin-sized or other dry sheet shall be installed
and a base sheet as defined in the code shall be mechanically fastened in place.
New roofing conforming to Section 3203 shall be applied.

3. Over smooth or cap-sheet surface. Over smooth or cap-sheet surfaced roof
coverings, all blisters, buckles and other irregularities shall be cut and made
smooth and secure. In the case of non-nailable decks, a base sheet shall be spot
cemented to the existing roofing. New roofing conforming to Section 3203 shall
be applied.

In the case of nailable decks, a basc sheet shall be nailed in place. In those cases
where residual materials may cause the new base sheet to adhere to the old roof, a
rosin-sized dry or other sheet shall be installed under the base sheet. New roofing
conforming to Section 3203 shall be applied.

(c) Construction Details. 1. Flashings and edgings. Vent flashings, metal
edgings, drain outlets, metal counterflashing and collars shall be removed and
cleaned. Rusted metal shall be replaced. Metal shall be primed with cutback
primer prior to installation. Collars and flanges shall be flashed per the roofing
manufacturer’s instructions.

2. Intersecting walls. All concrete and masonry walls shall be completely
cleaned and primed to receive new flashing. All vertical walls, other than con-
crete or masonry, shall have the surface finish material removed to a height of
approximately 6 inches above the deck new roof surface to receive new roofing
and flashing. All rotted wood shall be replaced with new materials. Surface finish
material shall be replaced.

3. Parapets. Parapets of area scparation walls shall have noncombustible
faces, including counterflashing and coping materials.

EXCEPTION: Combustible roofing may extend 7 inches above the roof sur-
face.

4. Cantstrips. Where space pcrmits, cant strips shall be installed at all angles.
All angles shall be flashed with at least two more layers than in the new roof with
an exposed finish layer of inorganic felt or mineral surfaced cap sheet.

Shingles and Shakes

Sec. 3212. (a) General. Based on inspection of the existing roofing, the
building official may permit the recovering of existing shingle or shake roofing in
accordance with the provisions of this section.

(b) Asphalt Shingle Application. Not more than two overlays of asphalt
shingles shall be applied over an existing asphalt shingle roof.
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Not more than two overlays of asphalt shingle roofing shall be applied over
woodshingles. Asphaltshingles applied over wood shingles shall have anoverlay
underlayment of not less than Type 30 nonperforated felt.

On structures with a slope of 2:12 or greater and having no more than one
existing built-up roof, one overlay of asphalt shingles may be applied, provided
(1) If the buiit-up roof has a gravel surface, the gravel must first be spudded off to
provide a smooth surface. All blisters and irregularities shall be cut and made
smooth and secure and an underlayment of not less than Type 30 nonperforated
felt shall be installed. (2) If the built-up roof has a smooth or cap-sheet surface, all
blisters and irregularities shall be cut and made smooth and secure and an
undetlayment of not less than Type 30 nonperforated felt shall be installed.

(c) Wood Shake Application. Not more than one overlay of wood shakes shall
be applied over an existing asphalt shingle or wood shingle roof (with one layer of
18-inch, Type 30 nonperforated felt interlaced between each layer of shakes).

(d) Wood Shingle Application. Not more than one overlay of wood shingles
shall be applied over existing wood shingles.

(e) Application Over Shakes. New roof covering shall not be applied over an
existing shake roof.

(f) Flashing and Edgings. Rusted or damaged flashing, vent caps and metal
edgings shall be replaced with new materials as necessary.

Tile

Sec. 3213. Tile roofs may be applied over existing roof coverings when
approved by the building official. Such installations shall be substantiated by
structural data indicating that the existing or modified roof framing system is
adequate to support the additional tile roof covering.

Existing tile roofing shall be removed and cleaned. Damaged or rusted flashing
and cracked or broken tile shall be replaced. Tile shall be applied in accordance
with the requirements of Section 3208 (b) 5 (application of clay or concrete tile)
and in conformance with the original manufacturer’s specifications.

EXCEPTION: When the original manufacturer’s specifications are no longer
available, the tile may be reinstalled to match the prior installation except that clay
and terra-cotta hips and ridge tile shall be reinstalled with portiand cement mortar.

Metal Roofing

Sec. 3214, Reroofing with metal roofing shall be in accordance with the
original manufacturer’s specifications or when the original manufacturer’s speci-
fications are no longer available as required by Section 3208 (b) 6.

Other Roofings

Sec. 3215, Re-roofing with systems not covercd elsewhere in Chapter 32 or this
appendix, such as, but not limited to, those that are fluid applied, foamed in place
or applied as nonasphaltic sheets, shall be done with materials and procedures
approved by the building official.
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ABSTRACT

1.Today's Taiwan 1is a country of 2 wmillion people, with an
average annual per capita income of $8000 U.S. dollars. The
demand for public and private construction in both qualitative
and quantitative terms is now clearly reflected in the

governmental policies and in market place

2.The standards of the construction industry 1in Taivan in
terms of exterior design, spatial and functional vplanning
and material selection have improved substantially in recent
years. However, there is still considerable room for
improvement in the area of building safety and systems that
are often hidden from view. For instance in roofing design,
improper selection of material and faulty installation often
lead to leakage. Also inadequately designed mechanical,
electrical, acoustical and damp proofing systems often lead
to inconvenience and discomfort for the wusers: and unlawful
private usage of fire stairs, installation of metal grills
on balconies and oversized commercial billboards threaten

public safety.

3.In the area of roof insulation and waterproofing, the market
here is very confused. As the experiences of the roofing
companies vary considerably from one to another., consumers
vho eade the vwrong choice often find themselves unable to
obtain remedy or solution. For this reason, the Institute of
Building Technology of the Ministry of Interiors commissioned
the Chinese National Union of Architects Association to
conduct this research oproject in an effort to improve

the standards of roof waterproofing and insulation.



4.This research project 1included the collection of current

information related to roof insulation and waterproofing in
the Taiwan area, the analysis of these material, and the
discovery of inadequacies. The result of this research is
offered to the public along with our recommendations. A
handbook on the subject will be vpublished in the hope that
both public and private concerns will find it useful in a

practical way.

.The entire research process began with a survey vhereby
questionaires vere developed and sent out to users,
architects, developers and roofing contractors. This is
followed by telephone surveys, interviews and round table
discussions with various experts and professionals. The
results of our survey vere analyzed statistically.
Construction methods and details for various roof forms and
structural types were collected, and evaluations vere made
as to their quality and suitability. Case studies of roofing
failures were conducted and analysis made of the planning.,
construction and operation processes involved. Relevant
materials from abroad were also collected and described.
Lastly, we included our opinions and recommendations regarding
the design, construction and maintenance of roof waterproofing

and insulation for the Taiwan area.

.In addition to responding to the government's call for the
elevation of construction quality in Taivan, we hope that
through our report we couid reach the real estate investors,
the planning and design professionals, the contractors and the
users alike, and work towards our common goal of creating an

architecture of durability as well as beauty.
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