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FIRST DAY

8:00 - 9:50am

9:30 - 10:10am

10:10 - 12:00

12:00 = 1:00pm

1:00 - 2:50pm
2:50 - 3:10pm
3:10 - 5:00pm

SECOND DAY

8:00 - 9:50am

9:50 ~ 10:10am

10:10 - 12:00

12:00 - 1:00pm

1:00 - 2:50pm
2:50 - 3:10pm
3:10 - 5:00mm

QUTLINE OF COURSE

LESSCN 1, ROCF DESIGN RD 1
GENERAL DESIGN CONSIDERATICNS

BREAK

LESSCN 2, ROCF DESIGN RD 2

DBECKS AND DRATNAGE

LUNCH

LESSON 3, ROOF DESIGN RD 3
FUNDAMENTATS (F BUILT-UP ROOFING MEMBRANES
BREAK

LESS(N 4, ROCE DESIGN RD 4

PENETRATIONS, FLASHINGS AND SHEET METAL DETATIS

LESSON 5, ROOF DESIGN RD 5
QUALITY CONTRCL, INSPECTICNS

BREAK

LESSCN 6, ROCE' DESIGN RD 6

FIFLD TRIP, ROOF INSPECTICQN

LUNCH

LESSCN 1, ROCE MAINTENANCE RM 1
ESTABLISHING AND CONDUCTING A ROOF
MAINTENANCE PROGRAM, INCLUDING INSPECTICNS
BREAK

LESSON 2, RGCF MAINTENANCE RM 2

FIELD TRIP, MAINTENANCE INSPECTI(NS




THIRD DAY

8:00 - 9:50am

9:50 - 10:10am

10:10 - 12:00

12:00 - 1:00pm

1:00 -~ 2:50pm
2:50 - 3:10pm
3:10 - 5:00pm

LESS(N 3, ROOF MAINTENANCE RM 3
TROUBLE SHOOTING AND ROCEF REPAIR

BREAK

LESSCN 4, ROOF MAINTENANCE RM 4
MATNTENANCE AND ROCF REPAIR

LUNCH

LESS(N 5, ROCF MAINTENANCE RM 5
MAINTANCE REPAIR (F ROCF FLASHING AND DRATNAGE

BREAK
LESS(N 6, ROCF MAINTENANCE RM 6

MAINTENANCE VS. REPLACEMENT AND
REVIEW CF ROCF MATNTENANCE




1. SUBJECT: ROCF DESTIGEN

ROCF SYSTEMS

3. LESSON QUTLINE:

SUBJECT

INTRODUCTION
A. SIZE AND SHAPE CF ROCF
B. EXPANSION JOINTS AND AREA DIVIDERS
C. ROCF MOUNTED BQUIPMENT
D. PENTHOUSES
E. QUESTIONS AND ANSWERS

TOTAL

A. 35mm SLIDE PROJECTOR
B. OVERHEAD PROJECTOR

C.  SCEEEN

RD 1-1

2. (OBJECTIVES: TO PROVIDE GUIDELINES FOR THE PROPER DESIGN C(F

TIME REQUIRED

15 MINUTES
15 MINUTES
30 MINUTES
20 MINUTES
15 MINUTES
15 MINUTES

110 MINUTES




INTRODUCTICON (15 MINUTES)

THE TERM "ROOF FATLURE", IN THE CONTEXT CF THIS MANUAL, IS USED TO DE-
NOTE THE FATIURE OF A ROCFING TO MAINTAIN ITS WATERTIGHT INTEGRITY FOR A
REASCNABLE LIFE EXPECTANCY, 1IN SIMPLE TERMS, THE ROCF LEAKS PREMATURELY.
THE TERM ROOFING FAILURE DOES NOT IMPLY A STRUCTURAL COLIAPSE.

ROOFING FATIURES CAN INVARIABLY BE TRACED TO (NE CR MORE CF THE FOLLOW-
ING FACTORS:

a) DESIGNS: POOR PLANS, SPECIFICATI(NS, DETATLS OR CHOICE OF

MATERIALS,
B) MATERJALS: POOR QUALITY OR IMPROFER USE.

C) INSTALLATION: PCCR WORKMANSHIP, UNSKILIFD LABOR COR CARELESSNESS.

D) INSPECTION: INADEQUATE QUALITY CONTROL IN THE FIELD.
E) MAINTENANCE: NBEGLIGENCE OR ABUSE (F ROCFING AFTER INSTALLATION.
OUR MAJOR CONCERN HERE 1S THE FIRST MENTIONED FACTOR —— DESIGN., IF A

ROCF IS IMPROPERLY DESIGNED, THE OTHER FOUR FACTORS CANNOT OVERCOME THIS

DEFICIENCY. ARCHITECTS PRCBAELY DESIGN MORE ROCF SYSTEMS THAN ANY OTHER

PROFESSIONAL GROUP, YET THEY ARE SELDOM ADEQUATELY TRAINED IN THIS SPECIFIC

ARFA COF EXPERTISE. IN FACT, OF ALL LITIGATICN AGAINST ARCHITECTS, MORE

INVCLVE ROCFING THAN ALL OTHER BUTLDING COMPONENTS CCMBINED.

WHILE A KNOWLEDGE OF MATERIALS AND INSTALIATICN METHODS ARE ESSENTIAL

IN ROCF DESIGN, THERE ARE SEVERAL SPECIAL DESIGN PROBLEMS THAT SEEM TO PER-

SIST IN COMMON USAGE. S(OME OF THE MORE PRONOUNCED AND RECURRING PROBLEMS IN

ROCFING DESIGN WILL BE DISCUSSED.,
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ROCF DESIGN — GENERAL DESIGN CONSIDERATICNS

A. SIZE & SHAPE OF ROCF (15 MINUTES)

THE LOGICAL STARTING POINT IN ROCF DESIGN WILL BE DETERMINED BY THE
SIZE AND SHAPE CF THE ROCF. BOTH OF THESE ELEMENTS ARE MAJOR FACTORS IN
SELECTING THE TYPE OF ROCF SYSTEM TO BE USED.

IARGFR ROCF AREAS MAY REQUIRE EXPANSION JOINTS TO CONTROL THERMAL EX-
PANSION AND OONTRACTICN, AND CFTEN NECESSITATE SPECIAL DRAINAGE CONSIDERA-
TIONS TO DISCHARGE THE RUN-CFF. COVERING LARGE AREAS ALSO PRESENTS AN
IMPORTANT COST FACTOR IN THE ROOF SYSTEM SELECTION PROCESS.

SHAPE, PARTICULARLY "SLOPE", CAN LIMIT THE CHOICES OF ROOF SYSTEMS
AVATLABLE OR APPROPRIATE. TOO LITTLE SLOPE MEANS POCR DRAINAGE, AND PONDING
OF WATER MAY RESULT. TOO MUCH SLOPE ELIMINATES MOST BUILT-UP ROOF SYSTEMS
(EURS) AS A VIABLE ALTERNATIVE. COMPLEX ROCF SHAPES REQUIRE SPECIAL ATTEN-
TION TO DETAILS, SUCH AS FLASHINGS, GUTTERS OR DRAINS, VALLEYS AND RIDGES.
ROCF SHAPE ALSO EFFECTS WIND FLOW, AND MAY INCREASE THE UP-LIFT FORCE DUE TO

NEGATIVE PRESSURES (SIMILAR TO ATRPLANE WINGS).

B, EXPANSICN JOINTS & AREA DIVIDERS (30 MINUTES)

1. EXPANSION JOINTS
A SERIQUS DESIGN PRCELEM WHICH FREQUENTLY OCCURS IN ROCEING
SYSTEMS IS THE ABSENCE OF PROPER EXPANSICN JOINTS. BUILDINGS REQUIRE
STRUCTURAL EXPANSICN/CONTRACTION JOINTS EVERY 150' to 200' OF LENGTH, OR
VHEN WINGS CHANGE DIRECTION, SUCH AS IN ."L” OR "H" SHAPED BUILDINGS. WHEN-
EVER THERE ARE STRUCTURAL EXPANSION/CON- TRACTION JOINTS IN THE BUILDING,
'IHEREMJSTAISOBEE}CPHEICNJODH'SINIHERCIFSYSI‘EH. BUT ROCF ASSEMBLIES
MWMMSIWWMWWMWEDMMREDOESW:

PARTICULARLY WHERE THERE IS A CHANGE IN STRUCTURAL DIRBCTICN!
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ANY MOVEMENT IN THE ROCF DECK CAN CAUSE THE ROOFING MEMBRANE

TO TEAR OR RIDGE. MOST COMMONLY THIS COCURS WHERE THERE IS A CHANGE IN THE
ROCF DECK MATERIALS, OR WHEN THE DECK MATERIAL CHANGES DIRECTICNS. FOR
EXAMPLE, CORRUGATED STEEL SHEETS ARE QFTEN USED AS A ROOF DECK. THESE
SHEETS ARE USUALLY TACK-WELDED AT RIGHT ANGLES TO THE STRUCTURAL FRAME.
WHEN THE STRUCTURAL MEMBERS CHANGE DIRECTION, SO DO THE CORRUGATED STEEL
SHEETS., WHERE THIS CHANGE OCCURS, THE EXPANSION AND CCNTRACTION OF THE
DECKING WILL OCCUR IN DIFFERENT DIRECTIONS—THUS TENDING TO TEAR THE ROCFING
MEMBRANE. TO RELIEVE THIS, EXPANSICN JOINTS SHOULD BE PROVIDED WHERE THERE
IS A CHANGE IN DECK.

WHILE THERE ARE SEVERAL TYPES OF PREFORMED ELASTIC MATERIALS MANUFAC-
TURED FOR "CONTROL" JOINTS IN BUILT-UP ROCFING, MOST EXPERTS RECOMMEND A
STANDING CURB TYPE, WITH METAL CAP WHERE BUILDING EXPANSICN OCCURS. CARE
MUST BE EXERCISED IN USING ANY TYPE OF EXPANSICN JOINT, HOWEVER, BECAUSE
THEY PREVENT THE FLOW CF WATER ACROSS THEM. ROOF DRAINAGE MUIST BE DESIGNED
SO THAT EXPANSICN JOINTS (EVEN LOW PRCFILE TYPES) DO NOT IMPEDE THE WATER
FLOW.

EXPANSION JOINTS ARE STRUCTURAL SEPARATIONS BEIWEEN TWO BUIIDING ELE-
MENETS, AND THEY SERVE TWO FUNCTIONS: ONE, ACOCMMODATE MOVEMENT CF THE ROCF
ASSEMBLY RESULTING FRCM THERMAL EXPANSICN AND CONTRACTION; AND TWO, RELIEVE
STRESS BUTLD-UP IN THE ROCF MEMBRANE, THUS PREVENTING SPLITTING AND RIDGING.

ROCF EXPANSION JOINTS SHOULD BE PROVIDED AT THE FOLLOWING LOCATIONS:

A. WHERE EXPANSION/CONTRACTION JOINTS OCCUR IN THE STRUCTURAL
SYSTEM.

B.  WHERE STRUCTURAL STEEL FRAMING OR DECKING CHANGE DIRECTICNS.

C. WHERE THERE IS A CHANGE IN DECKING MATERIAL.
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D. WHERE SEPARATE BUIIDING WINGS OCCUR, SUCH AS IN "T", "H",
"U", "L" SHAPED BUILDINGS.
E. WHERE ADDITIONS ARE CONNECTED TO EXISTING STRUCTURES.
F. WHERE INTERIOR HEATING/COOLING TEMPRATURES VARY, SUCH AS
QFFICES ADJACENT TO WAREHOUSE SPACE.
CURB-TYPE EXPANSICN JOINTS ARE RECOMMENDED, AND THEY SHOULD EXTEND AT
LEAST 8" ABOVE THE ROCF SURFACE. (SEE DETAIL A)
2. AREA DIVIDERS
AREA DIVIDERS, ALSO CALLFD "RELIEF JOINTS", ARE SIMITAR TO
EXPANSION JOINTS EXCEPT THAT THEY DO NOT PROVIDE FOR MOVEMENT IN THE ROOF
ASSEMBLY. AREA DIVIDERS SERVE TWO FUNCTIONS: ONE, THEY DIVIDE LARGE ROCFS
INTO SMALLFR AREAS OF APPROXIMATELY EQUAL SIZE; AND TWO, THEY ANCHOR THE
MEMBRANE AND RELIEVE STRESS BUILD-UP IN THE MEMBRANE. THEY SHOULD BE
LOCATED AT HIGH POINTS IN THE ROCF, WITH DRAINAGE AWAY FRCM THE DIVIDERS IN
BOTH DIRECTICNS.
CURB TYPE AREA DIVIDERS ARE RECOMMENDED, AND THEY SHOULD EXTEND A
MINIMUM CF 8" ABOVE THE ROCF SURFACE. (SEE DETAIL B)

C. ROOF-MCUNTED EQUIPMENT (20 MINUTES)

THIS RANKS AS THE MOST COMMON MAJOR ROCF DESIGN PRCBLEM. THE PLACEMENT
CF ATR CONDITIONING BQUIPMENT, ELECTRICAL BQUIPMENT, VENTILATING FANS,
ANTENNAE, SIGNS AND MANY OTHER BUILDING CCMPCNENTS ON ROCF SURFACES QM-
PCUNDS SEVERAL ROCF PROBLEMS. FIRST, THE ORIGINAL INSTALLATION CF THE ROCE-
ING IS MORE COMPLICATED, AND REPAIR WORK MORE DIFFICULT. SBECQND, THE
WEIGHT/DEFLECTION, WIND SWAY AND VIBRATIONS CFTEN CAUSE MOVEMENT IN THE
STRUCTURAL, FRAMES THAT CAN BE DETRIMENTAL TO ROCF MEMBRANES., THIRD, THE
BASES (OR POINTS CF ATTACHMENT) CF THIS BQUIPMENT ARE POIENTIAL SOURCES OF

LEAKS, AND CFTEN DISRUPT THE NORMAL DRAINAGE FLOW. FOURTH, THE BEQUIPMENT
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ITSELF, WHEN EXPOSED TO THE WEATHER, DETERTORATES MORE RAPIDLY. LAST, BUT

NOT LEAST, THE LOAD TO ADBQUATE STRUCTURAL SUPPORTS. SUCH BASE CURBS SHQULD
BE LOCATED AT HIGH POINTS IN THE ROCF, WITH DRAINAGE AWAY FRCM THE CURB.
(SEE DETATL F).

D. PENTHOUSES (15 MINUTES)

WHERE POSSIBLE, PENTHCUSES SHOULD BE USED TO ENCLOSE ROCF-MOUNTED
BQUIPMENT. PENTHOUSES LOCK BETTER, PROTECT THE EQUIPMENT FROM THE WEATHER,
PROVIDE BETTER MAINTENANCE FACTILITY, CFFER MORE SECURITY FOR THE BEQUIPMENT,
AND PRESENT LESS CHANCE (F ROOFING PRCBLEMS. PENTHCUSES ARE ECONCMICAL,
ESPECIALLY WHEN ROCF AND BQUIPMENT LIFE-CYCLE COSTS ARE CONSIDERED. THEY
CAN PROVIDE SHADE, SHELTER AND VENTILATICN, WHILE AT THE SAME TIME BE REMOV-

ABLE FOR REPLACEMENT OF HEAVY EQUIPMENT.

QUESTICONS AND ANSWERS: (15 MINUTES)
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"National Roofing Contractors Association
Roofing and Waterproofing.”
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1.

2.

3.

4.

OBJECTIVES:

LESSON PLAN 2

SUBJECT: ROCF DESIGN

AND DRAINAGE

LESSCN OUTLINE:

SUBJECT

MATERTALS

WOCD FLANK OR FPLYWOOD DECKING
CEMENT-WOCD FIBER PANELS

STEEL ROCF DECKS

REINFCRCED CONCRETE ROCF DECKS
PRECAST AND PRESTRESSED CONCRETE SLABS
PCURED GYPSUM ROCE DECKS
THERMO-SETTING INSULATING FILL
MOISTURE CONTROL

VENTILATION

VAPCR RETARDERS

SELF DRYING ROCF CONCEPT
SLOPE

DRAINAGE

QUESTICONS AND ANSWERS

TRAINING AIDS:

A. 35mm SLIDE PROJECTOR

! RD 2-1

TO PROVIDE GUIDELINES FOR THE SELECTION OF ROOF DECKS,

TIME REQUIRED

10 MINUTES
S MINUTES
5 MINUTES
5 MINUTES
5 MINUTES
5 MINUTES
5 MINUTES
5 MINUTES
5 MINUTES
S MINUTES
15 MINUTES
5 MINUTES
5 MINUTES
15 MINUTES
15 MINUTES
110 MINUTES
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FIRST DAY - LESS(N 2

10:10 - 12:00

A. MATERIALS

DECKS & DRAINAGE

(10 MINUTES)

A WIDE VARIETY OF MATERTALS ARE AVAILABLE FOR USE AS ROCE DECKING. N

SELECTING THE MOST APPRCPRIATE DECKING, THE DESIGNER SHCULD CONSIDER THE

ENTIRE ROCF SYSTEM AS AN ASSEMBLY OF INTERACTING CCMPONENTS, OR ELEMENTS,

EACH DESIGNED TO BE COMPLEMENTARY TO THE WHCLE. EACH COMPCNENT MUST BE COM—

Pmmmmmms,mcmmmmmmwmm

SYSTEM AS A PART OF THE BUIIDING ENVELOPE. THE SELECTION PROCESS SHOULD

CONSIDER AT LEAST THE FOLLOWING FACTORS:

A.

B.

C.

SOME OF THE MORE GENERIC ROCF DECK MATERTALS ARE DISCUSSED, WITH

STRUCTURAL FRAMING (TYPE AND MATERIAL).

FIRST COST (INSTALIATION) AND LIFE-CYCLE COST (LONG TERM) .
CLIMATE TO WHICH IT IS SUBJECTED.

CCDERf{)UIREMENI‘S (WIND AND FIRE RESISTANCE).

VALUE AND VULNERABILITY CF BUILDING CONTENTS.

LIFE EXPBECTANCY AND MAINTENANCE REQUIRED.

INTERICR HEATING/COOLING TEMPERATURES.

AVAILABILITY CF MATERIALS AND APPLICATORS.

RECOMMENDATICONS AND PRECAUTICNS. -

1. WOOD PLANK OR PLYWOCD DECKING (5 MINUTES)

THESE ARE CLASSIFIED AS "NAIIABLE" DECKING, AND MUST BE C(F SUFFICIENT

THTICKNESS AND STIFFNESS TO SPAN BEIWEEN SUPPORTS. PLANKING SHOULD BE SCOND,
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WELL~SEASONED LUMBER ({FREFERRABLY TONGUE-AND-GROCVE) , AND PLYWOOD SHOULD

HAVE LARFLS SIGNIFYING APPROPRIATE SPAN AND EXPGSURE RATING.

ALL WOOD DECKING SHOULD BE PROTECTED FRCM WEATHER AT THE CONSTRUCTION
STTE, AND COVERED WITH ROCFING AS SOON AS POSSIRLE. BASE PLY CF THE MEM-
BRANE SHOUID BE INSTALLED OVER A DRY SEPARATOR SHEET (ROSIN-SIZED PAPER},
AND MECHANICALLY FASTENED TO THE DECK. WHERE INSULATION IS TO BE USED, IT
SHOULD BE MECHANICALLY FASTENED DIRBCTLY TO THE DECK.

PRECAUTICN: TIT IS NOT UNCOMMIN TO ENCOUNTER NAIL~WITHDRAWAL IN WOCD
DECKING DUE TO SWELLING AND SHRINKING CF THE WOOD WITH MOISTURE CHANGES.
WHERE NAILS POP UP, THEY WILL LIKELY TEAR THROUGH THE MEMBRANE. IT IS
RECOMMENDED THAT RIGID INSULATICN BE INSTALLED IN TWO LAYERS. THE FIRST
LAYER TO BE MECHANICALLY FASTED; THE SECOND LAYER MOPPED WITH STEEP ASPHALT
USING STAGGERED JOINTS. IF A VAPOR RETARDER IS USED, THE INSULATION SHOULD
BE MOPPED WITH A STEEP ASPHALT (VER THE MECHANICALLY FASTENED VAPCR
RETARDER.

2. CEMENT-WOCD FIBER PANELS (5 MINUTES)

THESE ARE TREATED WOOD FIBERS BONDED TOGETHER WITH PORTLAND CEMENT, AND
COMPRESSED INTO RIGID PANELS. THE PANELS PROVIDE ACOUSTICAL AND THERMAL
INSULATION, AND ARE NAILABLE STRUCTURAL UNITS. THEY ARE AVAILABIE AS
TONGUE-AND-GROCVE PANELS FOR MECHANICAL ANCHORAGE TO STEEL JOISTS, OR WITH
RABBETED EDGES FOR INSTALLATION WITH STEEL SUB-PRULINS.

CEMENT-WOCD FIBER PANELS SHOULD BE PROTECTED FROM WEATHER AT THE CON-
STRUCTION SITE, AND INSTALLED IN ACCORDANCE WITH THE MANUFACTURER'S
DIRECTIONS. A BAS SHEET SHOULD BE MECHANICALLY FASTENED OVER THE PANELS,

AND ADDITIONAL PLYS MCPPED (N.
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WHERE ADDITIONAL RIGID INSULATION IS NEEDED, IT SHOULD BE SOLID MOPPED

DIRH?TLYmmmMCAILY FASTENFD BASE SHEET. THE MEMBRANE IS THEN
MOPPED OVER THE INSULATION.

3.  STEEL ROOF DECKS (5 MINUTES}

STEEL ROCF DECKS ARE RIBBED PANELS FORMED OF COLD-ROLLED STEEL SHEETS,

CE‘VARIOUSDEPTHSANDGAUGE‘STOGIVEHRENGIHAMDRIGIDITY. THE PANELS MAY

BE PAINTED OR GALVANIZED, AND ARE USUALLY TACK-WELDED (THROUGH WELDING

WASHERS) OVER OPEN WEB STEEL JOISTS OR LIGHIWEIGHT STEEL BEAMS., DECK MANU-
FACTURERS PROVIDE SPAN TABLES SIMILAR TO THE ONE BELOW.*
MAXIMUM SPANS FOR 1%2 INCH DEEP STEEL DECK UNITS
WITH RIBS SPACED 6 INCHES APART
Gauge Uncoated Steel Narrow intermediate Wide Rib
Minimum Rib Rib
Thickness in '
Inches
22 0.0280 41 6in. Sft.0in. St 6in.
20 0.0340 sSfgin. Sf.6in. 6 ft.Qin,
18 0.0450 6ft.Gin. 6ft.0in, 7fL0in.
16 0.0570 sH.6in, gt gin.
NOTE: The above spans apply where the deck is continuous over three or maore
supports, Single-span conditions shoutd be no greater than 85% ot the above
spans. Spans are based on the uncoated steel thickness.
l

"NATIONAL ROCEING CONTRACTORS ASSCCIATION "MANUAL OF ROCFING AND
WATERPROOFING. "
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RIGID INSULATION MUST BE INSTALLED OVER STEEL DECKING TO PROWIDE THE

SURFACE FOR ROCFING MEMERANE. THE INSULATION SHOUID BE APPLIED IN TWO
LAYFRS. THE FIRST LAYER SHOULD BE MECHANICALLY FASTENED TO THE STEEL DECK,
AND THE SECOND LAYER HOT MOPPED OVER THE FIRST WITH JOINTS STAGGERED.

4. REINFORCED CONCRETE ROCF DECKS (5 MINUTES)

STRUCTURAL REINFCRCED CONCRETE ROCF SLABS SHOULD PROVIDE A SMOOTH, EVEN
AND DRY SURFACE. MOISTURE IS CRITICAL. A SIMPLE TEST TO DETERMINE IF THE
ROCF DECK IS DRY ENCUGH IS TO PLACE A PANE OF WINDOW GLASS OVER THE
CONCRETE, AND SEAL THE EDGES WITH TAPE. ALIOW THE GLASS PANE TCO REMAIN FOR
AT LEAST TWO HOURS IN THE MID-DAY SUN. IF DROPLETS OF MOISTURE FORM (N THE
UNDERSIDE CF THE GLASS, THE ROCF DBECK IS NOT DRY ENCOUGH.

WHEN THE CONCRETE DECK PASSES THE "DRYNESS TEST", THE SURFACE MUST BE
PRD@WITHASPHALTPRJHERIFASPHALTBITLMENISTOBEUSED. THE MEMBRANE
CAN THEN BE HOT MOPPED TO THE PRIMED DECK. WHERE COAL TAR BITUMEN IS USED,
NO PRIMER IS REQUIRED,

IF A DRY SURFACE CANNCT BE OBTAINED WITHIN A REASONABLE TIME, AN ALTER-
NATIVE IS TO MOP A VAPOR RETARDER OVER THE DECK, AND INSTALL A IAYER OF
RIGID INSULATION OVER THE VAPCR RETARDER. THE MEMBRANE CAN THEN BE APPLIED
OVER THE INSULATTICN.

PRECAUTICN: CONCRETE ROCF DBECKS SHOULD BE PROVIDED WITH ADEQUATE TCP
AND SIDE VENTING TO ALLOW FOR CONTINUED MOISTURE REMOVAL.

5. PRECAST AND PRESTRESSED CONCRETE SLABS (5 MINUTES)

CONCRETE SLABS MAY BE PRECAST (FF-SITE, AND A VARIETY OF SHAPES ARE
AVAILABLE. THESE SLABS ARE OFTEN PRESTRESSED TO RELIEVE FLEXURAL TENSILE
STRESS. PRESTRESSING USUALLY RESULTS IN CAMBER (UPWARD DEFLECTICN) AT THE
CENTER OF THE SPAN, AND REQUIRES CAREFUL ALIGHMENT WITH WELD-PIATES DURING
INSTALLATICN.
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PRECAST AND PRESTRESSED SLABS ARE OFTEN PRESENT UNEVEN SURFACES,
ESPECIALLY AT JOINTS. IT IS RECOMMENDED THAT A LIGHTWEIGHT CCNCRETE TCPPING
OR RIGID INSULATION BE INSTALLED TO PROVIDE A SMOOTH, EVEN DECK SURFACE.
UNEVEN JOINTS MUST BE LEVELED BY GRINDING, CR BY USING A CEMENTITIQUS GROUT.
THE GRCUT SHOULD BE TAPERED TO A SIOPE OF 1/8" PER FOOT, AND SHOULD FILL ALL
JOINTS AND CRACKS.

WHERE RIGID INSULATION IS TO BE USED, THE PRECAST/PRESTRESSED CONCRETE
SIABS SHQUID BE PRIMED WITH ASPHALT CUTBACK. THE INSULATION IS THEN
ATTACHED WITH STEEP ASPHALT.

WHEN LIGHTWEIGHT CONCRETE TOPPING IS USED OVER PRECAST OR PRESTRESSED
CCONCRETE SLABS IT SHOULD BE AT LEAST 2" THICK. BOTH TOP (STACK) AND EDGE
VENTING IS RECOMMENDED. STACK VENTS SHOULD BE AT LEAST 2" IN DIAMETER, AND
SHOUID BE SPACED TO PROVIDE 1 VENT PER 10 SQUARES OR LESS. ALLOW LIGHT-
WEIGHT CONCRETE TOPPING TO DRY FOR AT LEAST 4 DAYS PRIOR TO APPLICATION CF
MEMBRANE. FIRST PLY OF BUILT-UP ROCFING SHOULD BE EITHER A CQATED BASE CR
VENTED BASE PLY, AND IT MUST BE MECHANICALLY ATTACHED. STRIP OR SPOI' MOP-
PING IS NCT RECCMMENDED,

6. POURED GYPSUM ROCF DECKS (5 MINUTES)

A GYPSUM CEMENT MIXED WITH WOCD FIBERS OR MINERAL AGGREGATE AND WATER
IS PLACED OVFR PERMANENT FORMBORRDS WHICH PROVIDE A FINISHED UNDERSIDE TO
THE ROCF DECK. A VARIETY (F FORM BOARDS ARE AVAILABLE TO PROVIDE FIRE RE-
SISTANCE, THERMAL INSULATICON AND ACCUSTICAL PRCPERTIES. THE FORMBGARDS ARE
USUALLY SUPPORTED BY BULB-TEE OR STEEL ANGLE SUB~PRULINS WEIDED TO A
STRUCTURAL STEEL FRAME. THE GYPSUM CONCRETE IS REINFORCED WITH WIRE MESH,
AND SHOULD NOT BE LESS THAN 2" THICK (NOT INCLUDING THE FCRMBOARD) .

GYPS[!MCC&CREIEM‘DEEKSSHGKDPRWDEAQWIHURFACE,FREE(T

RIDGES OR DEPRESSIONS. INTERIOR VENTILATICN MIST BE PROVIDED BELOW THE SLAB
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TO REMOVE EXCESS MOISTURE. VENTING CF THE ROCF MEMBRANE IS ALSO RECCMMEND-

ED, SINCE MOISTURE MAY REMATN IN THE DECK. ]I‘RIG'IDINSUIATI(NIS'IOBE
PLACED OVER A GYPSUM DECK, IT SHOULD BE MOPPED QVER A VENTED VAPCR BARRIFR
WHICH HAS BEEN NAILED TO THE GYPSUM DECK.

ROOF MEMBRANES MAY BE APPLIED OVER A GYPSUM CONCRETE DECK AS SOON AS
THE SURFACE IS FIRM ENCUGH TO SUPPORT ROOF TRAFFIC, PROVIDED THERE IS NO

SURFACE WATER. THE FIRST PLY MUST BE MECHANICALLY FASTENED TO THE DECK,

SPOT CR SCLID MOPPING QF THE FIRST PLY IS NCOT RECCMMENDED.

7. THERMO-SETTING INSULATING FILL (5 MINUTES)

THIS IS A NON-STRUCTURAL MATERIAL USED FOR INSULATICN, LEVELING OR
SLOPING FOR DRAINAGE. IT CONSISTS OF PERLITE AGGREGATE MIXED WITH A HOT
ASPHALT BINDER, AND IT CAN BE APPLIED OVER AN EXTISTING MEMBRANE. THE HOT
MIXTURE IS PLACED CVER A PRIMED SURFACE, SCREEDED, AND CCMPACTED WITH A
ROLLER OR HAND TAMPER TO THE SPECIFIED THICKNESS AND DENSITY. WOOD CR FIBER
CANT STRIPS ARE RECCMMENDED,

THE ROOFING MEMBRANE SHCULD BE APPLIED WITH SQOLID MOPPPINGS (F STEEP
ASPHALT AS SOON AS POSSIBLE AFTER THE THERMO-SETTING FILL IS PLACED,

B, MOISTURE CONTRCL. (5 MINUTES)

MOIST AIR FLOWING UPWARD FRCM THE BUTIDING INTERIOR INTO THE ROCF
ASSEMELY CAN CREATE MANY PROBLEMS. CONDENSATION (F THIS MOISTURE CAN
DESTROY INSULATICN, RUIN SUSPENDED CEILINGS, AND BLISTER OR DETERICRATE A
BUILT-UP MEMERANE. IRONICALLY, THE MORE EFFICIENT THE INSULATICN, THE MCORE
LIKELY CONDENSATICN MAY OCCUR. -

IN NORTHERN CLIMATES, WITH COID, DRY EXTERIOR AIR AND WARM, MOIST
INTERIORS, THE DIRECTICN OF MOISTURE FLOW IS UPWARD. THIS UPWARD MIGRATION
CAUSES THE MOIST AIR TO CONDENSE WHEN REACHING A COOLER SURFACE. IN SCGUH-

ERN CLIMATES, WITH WARM, HUMID CQUTSIDE AIR AND COCLER ATR-CONDITICNED
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INTERIORS, THE DIRECTION OF MOISTURE FIOW IS REVERSED. THE PROBLEM IS THAT
WITH SEASCNAL CHANGES IN CLIMATE, THE MOISTURE FLOW MAY VARY OR BECQME
UNSTABLE.

THERE ARE THREE BASIC TECHNIQUES FOR LIMITING MOISTURE WITHIN A ROCF
ASSEMBLY: (1) VENTILATE THE ATR SPACE BELOW THE ROCF; (2) USE A VAPOR RE-
TARDER TO PREVENT THE FLOW OF MOISTURE INTO THE ROCF SYSTEM; (3) USE THE
"SEIF-DRYING ROOF CONCEPT." THESE THREE APPROACHES ARE DISCUSSED INDIVIDU-

ALLY.

1. VENTILATION (5 MINUTES)

GENERALVMEATICNOFTHEAIRSPACEBMTTEMOFISRHIM*ENDED
AS THE MOST RELTABLE. FOR SLOPED ROCFS A NATURAL CONVECTIVE CIRCULATICN CAN
BECREATEDBYPIMHQGAIRMETSIW,ALDCIHIEPS}EG{ERUP(PREFERRABLYAT
THE RIDGE). THIS NATURAL ATR FLOW PRODUCES EVAPORATION COF MOISTURE, THUS
REDUCING ANY TENDANCY FCR CONDENSATTCN.

IN FLAT ROCFS, HCHEVER,IHEPRCBLEMCFVENHIATICNISNDREDIE‘FICULT,
ESPECIALLY FOR LARGE ROCE AREAS. POWERED VENTILATOR FANS WORK, BUT INCREASE
BOTH INITIAL AND OPERATING COSTS. WIND-DRIVEN TURBIN FANS ARE A MORE
BCONCMICAL SQLUTION. EITHER WARY, SIDE OR BOTTCM VENTS ARE REQUIRED FCR
INLET AIR. THIS MEANS THAT AIR TEMPERATURES IN THE LCET SPACE (BETWEEN ROCF
AND CETLING) WILL EE CLOSE TO THE OUTDOCR TEMPERATURE. ANY LEAKAGE (F WARM,
MOISTAIRINIUTHISI&TSPACECCIEDRESUIE]NCQQDENSATI@I@ICOLD SUR-
FACES. THUS.,ANEEFEETIVEAIRSEELIS.RB;UIRE)FORHECEILING,AM)ALL
DUCTS AND PIPES IN THE LOFT MUST BE INSULATED.

e. VAPOR RETARDERS (15 MINUTES)

VAPORREIEANDEPG,SCMETD{ESCAIIEDVAPCR"BARRIERS",AREUSEDTOLDET

THE FLOW CF MOISTURE VAPOR WITHIN A ROCF SYSTEM. KNOWING WHEN AND WHERE TO
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USE VAPOR RETARDERS REQUIRES SCME UNDERSTANDING OF THE SCIENCE OF PSYCHRO-

METRICS (THE STUDY CF AIR AND ITS PROPERTIES).

MOISTURE VAPCR IS REALLY WATER WHICH HAS EVAPORTED INTO INVISIBLE
PARTICLES SUSPENDED IN THE AIR. THE RATE OF EVAPORA- TION, OR VAPORIZATICN,
IS DIRBCTLY PROPORTICNAL TO TEMPERATURE. THE HIGHER THE TEMPERATURE, THE
MORE QUICKLY VAPORIZATION OCCURS. WARM AIR CAN HOID MORE MOISTURE VAPCR
THAN COID AIR, BUT ALL ATR CONTAINS SCME MOISTURE. THIS IS THECRETICALLY
TRUE DOWN TO ABSOLUTE ZERO (-460 DBEGREES FAHRENHEIT).

WHEN ATR HAS ABSORBED ALL THE MOISTURE VAPCR IT CAN HOLD IT IS SAID TO
BE "SATURATED". ANY FURTHER ADDITION OF MOISTURE WOULD CAUSE CONDENSATICN,
OR THE VISIBLE PRESENCE OF WATER. AN EXAMPLE OF THIS IS WHAT WE CALL STEAM.
ACTUALLY, THE MOISTURE VAPCR IS INVISIBLE, BUT THE EXCESS MOISTURE CREATED
BY BOILING WATER APPEARS AS TINY DROPLETS OF MIST. 1IN WEATHER, THIS
CONDENSATION OF MOISTURE IS CALLED "PRECIPITATION®, AND IT APPEARS AS FOG,
CLOUDS, RAIN, SNOW, FIC. THE TEMPERATURE AT WHICH SATURATED AIR BEGINS TO
CONDENSE IS CALLED THE "DEW POINT",

RELATIVE HUMIDITY IS THE RATIO (GIVEN AS A PERCENTAGE) CF THE AMOUNT CF
MOISTURE VAPOR IN THE AIR COMPARED TO THE AMOUNT OF MOISTURE VAPOR THE AIR
IS CAPABLE CF ABSORBING AT THE SAME TEMPERATURE. A RELATIVE HUMIDITY CF 50%
MEANS THE ATR IS ONLY HALF SATURATED; OR, IT INDICATES THE ATR COULD ABSORB
TWICE AS MICH MOISTURE.

AS AIR TEMPERATURES CHANGE, SO DO THE LIMITS CF SATURATION. AS
PREVICUSLY STATED, WARM ATR CAN HOLD MORE MOISTURE VAPOR THAN COLD AIR.
WHEN WARM AIR WITH A HIGH RELATIVE HUMIDITY IS COGLED, THE RELATIVE HUMIDITY
GOES UP. IF IT REACHES 100% (THE "DEW POINT"), THEN CONDENSATION OCCURS.
THE FOLLOWING TABLE SHOWS THE "DEW POINT" TEMPERATURE FCR VARIOUS DRY-BULB

TEMPERATURES AND RELATIVE HUMIDITY.*
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Dew-Point Temperature, °F*

Dey-bulb temperatuce. *F

ri, % |3z ] 35 |« «<s)150]55|60]es) 7o 75 | 80 | 85 | ¢ 95 | 100

100 32 135 ]40 45 |50 55 |Go |65 70 (7500 g5 | 96 | 99 | 100
90 so i 33|37 laz)|ea7]52 57 | 62167 {7277 182 g7 |92 | 97
80 27 | 30 |34 133 44| 49 54 |50f6a )68 ]|73]78 a3y | 63| 93 .
70 24 | 27 |31 |36 40 { 45 50 |55 | 6016469174 79 | 84 | 84
GO 20 | 24 | 2873213641 4G 151 |55 | G0 |05 |GI 74 | 73 | 83
50 16 |20 ;24128 133 a6 | 41 {46 | 50 [ 55 | 60 6a §G9 (73 [ 78
40 1215 {18 |23 |27 31135 |40 (45 j49 s3lsaje2jer | 71
36 810 {14116 |21 25 129 133 )37 |42 ] 46 so 5159 62
20 G 71 8] ¢l13 |10 20 |2a 28 (313 40 143 |48 | 52
10 4 4 S 516 8 gl ]2 17130 34

* Eor intermediate, untabulated combinations o« dry-brulb temperatures and RH, dew-paind lemperature
can be interpolated on direct (i 2. Linear] promﬂuonamy For example, for 70°F 35% Ri{ interior tem-

perature. dew paint = {37 + Y2 = Q7 F.

THE FLOW OF MOISTURE VAPOR IS IN RESPONSE TO VAPOR PRESSURE, WHICH IS
DETERMINED BY TEMPERATURE AND RELATIVE HUMIDITY. MATHEMATICALLY, VAPCR
PRESSURE INCREASES EXPONENTIALLY WITH INCREASES IN TEMPERATURE, BUT ONLY
LINEARLY WITH INCREASING RELATIVE HUMIDITY.

THE FOLLOWING FIGURE SHOWS VAPCR PRESSURE GRADIENT CURVES. THE CO-
ORDINATES (TEMPERATURE AND RELATIVE HUMIDITY) CAN BE LOCATED FOR BOTH THE
INTERICR CONDITICNS AND THE CUTSIDE AMBIENT CONDITIONS. WHEN THE ORDINATE
(INTERSECTICN) OF THE OUTSIDE AIR IS BELOW THE ORDIANTE OF THE INSIDE, THEN
THE DIRECTION OF FLOW WILL BE (UPWARD). CONVERSERLY, IF THE CUTSIDE ORDI-

NATE IS ABOVE THE INSIDE ORDINATE, THE FICW'DIRBCTIN WILL BE DOWNWARD.

*C.W. GRIFFIN, "MANUAL CF BUILT-UP ROCF SYSTEM,"
MOGRAW- SECOND EDIT
HILL, INC., N.Y., N.Y. F; TON, 1982
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This graph, which plots vapore pressucc for a given temper-
ature and relative humidity {RUL isa handy technigue for determin-
ing the ditection of waler-vapor fluw thirougli_a roal system. When
the ardinate far outside ambicnt conditians is Iclo the ardinate rep-
resenting interior conditians, the vapar-flow direction is umward.
(The vapor-pressure differential for a lieated interior at G4°F, 4%
R with 0°F. 50% RI{ ambient, is about .16 pisi.} Conversely, il the
ardinate for outside ambient canditions is above the ordinate repre-
senting interior conditians, the vapor flows downward. [Thic down-
ward vapar-pressure differential for a cooled interior at 76°F, 0%
R4, with 907F, 707 Ri{ outside. is about 9.27 psi.]

THE NATICNAL ROCFING CONTRACTORS ASSOCTATION (NRCA) RECCMMENDS THAT
VAPOR RETARDERS BE CONSIDERED FOR USE WHEN BOTH F TWO CONDITIONS ARE
EANTICIPATED:

aA) ‘THE QUTSIDE MEAN, AVERAGE JANUARY TEMPERATURE IS BELOW 40 DEGREES

FAHRENHEIT, AND

B) THE EXPECTED WINTER INTERICOR RELATIVE HUMIDITY IS 45% OR GREATER.
SCME EXPERTS FEEL THAT THIS APPROACH IS OVERSIMPLIFIED, AND SUGGEST THAT
EVERY BUILDING SHOULD BE ANALYZED INDIVIDUALLY. SUCH ANALYSIS INVOULVES THE
CALCULATION OF TWO TEMPERATURES: (1) THE TEMPERATURE AT THE VAPCR RETARDER
LEVEL; AND (2) THE DEW-POINT TEMPERATURE. THE TEMPERATURE AT THE VAPCR RE-
TARDER MUST REMAIN ABOVE THE DEW-POINT OR CONDENSATION WILL OOCUR.

SINCE CLIMATIC CCNDITIONS ARE VARTABLE, MOISTURE VAPOR AND VAPOR PRES-
SURE ARE SUBJECT TO OCNSTANT CHANGE, VAPOR RETARDERS, IF MISPLACED, CAN

CAUSE PRCELEMS RATHER THAN PREVENT THEM. WITHCUT THOROUGH ANALYSIS CF THE

ANTICTPATED TEMPERATURE AND
DEW-POINT, THE BEST ADVISE IS “IF IN DCUBT
[

DON'T USE A VAPCR RETARDER."
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WHENVAPORREIAHDERSAREUSED,THEYSHCUIDHAVEAPEH&EAMERATDXS

BELOW 0.5 PERMS. QIEPERMADMETSCNEGRAINCFMOISIUREVAPORPERSQUARE
FOOT PER HOUR PER INCH OF MERCURY PRESSURE DIFFERENTIAL.

3. SELF-DRYING ROOF CONCEPT {5 MINUTES)

THE SEIF-DRYING ROCF CONCEPT ASSUMES THAT THE HEAT OF SPRING AND SUMMER
WILL EVAPORATE THE MOISTURE BUILD-UP OF FALL AND WINTER, AND FORCE THE
MOISTURE VAPCR DOWNWARD INTO THE INTERIOR, WHERE IT CAN BE VENTED OUTDOCES.

stmmmmxmsumwsmmslcammmmmw
THE SEIF-DRYING ROCF CONCEPT. WITHOUT INVOLVING COMPLEX MATHEMATICAL
CRITERIA HERE, THE RECOMMENDATICNS OF THE RESEARCHERS ARE AS FOLLOWS.

A) VAPOR RETARDERS SHOULD NOT BE USED.

B) USE AT LEAST CNE MATERIAL WITH WATER-ABSCRBING CAPACITY.

C) PROVIDE EDGE VENTING AND/OR MEMBRANE VENTING TO AVOID RAPID VAPCR-~

PRESSURE BUILDUP.

D)  INSULATICN SHOULD NOT EXCEED 4" IN THICKNESS

E) DO NOT USE A HIGHLY WATER-PERMEABLE INSULATICN ALONE.

F) IF MORE THAN CNE INSULATING MATERIAL IS USED, LOCATE THE MATERIAL

WITH THE LOWEST PERMEANCE DIRRCTLY BELOW THE MEMBRANE.
G) LIMIT MAXIMIM INDOOR WINTER DEW-POINT TO 60 DEGREES FAHRENHEIT

(THIS CORRESPCNDS TO 80 DEGREES FAHRENHEIT WITH 50% RH).

IFRANKJ.P@IEILANDHENRYE. ROBINSCN, "THE EFFECT (F MOISTURE (N THE HEAT
TRANSFERPERFORWANCECFD@SUIATEDHATRCXFCG‘ISI’HETI(N," BUILDING SCIENCE
SERTES #37, NATICNAL BUREAU OF STANDARDS, 1971
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C. SIOPE (5 MINUTES)
A 2% SLOPE (1/4" PER FOOT) SHOULD BE CONSIDERED AS AN ABSCLUTE MINIMIIM

EORROOFSURFACIS,NMSSHGJIDBEW&MINEDAETERAILDMG@HAS
BEEN CALCULATED. WHEN DRAINAGE RUNS APPROACH 100', THE MINIMUM MAY BE IN-
CREASFD UP TO 1/2" PER FOOT. LONGER DRAINAGE RUNS SHOULD BE AVOIDED WHERE
POSSIBLE, AS THE WATER TENDS TO FORM "SHEETS." THIS SHEETING ACTION WASHES
AWAY GRAVEL, AND HAS A SCOURING EFFECT ON THE MEMBRANE.

ROOF SLOPES SHOULD BE BUILT INTO THE PERMANENT STRUCTURE, RATHER THAN
BEING ACCOMPLISHED BY TAPERED INSULATICN CR SLOPED POURED-IN-PLACE TCOPPING.
WHEN RE-ROOFING OR REMODELING EXISTING STRUCTURES, TAPERED INSULATION CAN BE
USED TO PROVIDE THE DESIRED SLOPE. THIS IS USUALLY UNECONOMICAL IN NEW CON-
STRUCTICN.

SADDLES OR CRICKETS SHOULD BE USED TO PROVIDE PCSITIVE DRAINAGE ARCUND
ANY OBSTACLES (SUCH AS CHIMNEYS, ROOF-TOP EQUIPMENT, EIC.) WHICH IMPEDE
WATER FLOW. ALL ROCF SURFACES SHOULD PROVIDE SLOPE TOWARD THE DRAINS TO
PREVENT PONDING. LOCATE INTERIOR ROOF DRAINS IN SUMPS, OR RECESSED
SURFACES, TO INSURE POSITIVE FLOW. ALL DRAINS SHOULD BE LOCATED AT LOW
POINTS IN THE ROOF SURFACE.

D. DRATNAGE (15 MINUTES)

ROOF DRAINAGE CAN BE ACCCMPLISHED BY INTERIOR OR PERIPHERAL DRAINS, OR
A CCMBINATION CF THE TWO. INTERIOR DRAINS ARE RECOMMENDED FOR COLD CLIMATES
BECAUSE THE INTERIOR DRAIN PAIPES ARE LESS TROUBLESQME FROM FREEZING, BUT
USUALLY REQUIRE MORE ELABORATE FLASHING TO PROTECT SCUPPERS AND GUTTERS.
THE USE (F OVERFLOW SCUPPERS CAN PROVIDE A SAFETY VALVE FEATURE IN THE EVENT
OTHER DRAINS BECOME CLOGGED.

THE LOCATION OF ROCF DRAINS SHOULD BE CAREFULLY COORDIANTED WITH ROCF

SIAPES TO INSURE PROPER DISCHARGE OF THE WATER. FREQUENTLY ROCEFS WILL HAVE
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PQNDING OF WATER IN LOW POINTS, YET INTERNAL ROCF DRAINS ARE HIGH AND DRY.
STANDING WATER HAS A DELETERICUS EFFECT (N THE MEMBRANE, AS WELL AS
INCREASED POTENTIAL FOR LEAK DAMAGE, INTERNAL ROOF DRAINS ARE COMMONLY
LOCATED NEAR INTERIOR COLUMNS FOR EASE OF RUNNING THE VERTICAL PIPING. DE-
FLECTICN IN THE STRUCIURE IS MAXIMIM AT MIDSPAN, WITH NO DEFLECTION AT THE
COLIMN. THUS, WITH DEFLECTICN, THE WATER PONDS IN THE LOW AREAS WHILE THE
DRAIN ITSELF IS HIGHER. THIS EMPHASIZES THE NEED TO DESIGN THE SLOPE INTO
THE PERMANENT STRUCTURE, AND MAKE ALLOWANCE FCR DEFLECTION.

ROOF DRAINS MUST BE LOCATED AT THE LOW POINTS IN THE ROCF SURFACE IF
THEY AE TO PERFORM THEIR FUNCTION. IT FOLLOWS THAT INTERICR DRAINS SHOULD
BE LOCATED NEAR MIDSPAN OF STRUCIURAL MEMBERS, WHERE DEFLECTION WILL BE
MAXTMOM. THIS MAY REQUIRE HORIZONTAL PIPING TO CONNECT TO VERTICAL LEADERS,
BUT THE ADDITINAL COST WILL BE SLIGHT COMPARED TO REPLACEMENT RESULTING
FROM PONDING. SQME SUGGESTED RULES FCR LOCATING INTERIOR DRAINS INCIUDE:

A) AIWAYS LOCATE DRAINS AT LOWEST POINTS IN THE ROCF, AND PROVIDE

SUMP OR RECESSED AREA.

B) USE A MINIMM CF TWO DRAINS FOR ROCFS LESS THAN 10,000 SQ. FEET.

C) LIMIT SPACING OF DRAINS TO 75' MAXIMIM, IN EACH DIRECTICN.

D) PROVIDE ADDITICNAL DRAINS FOR IRREGULARY SHAPED ROCFS, SO THAT

WATER FLOWS IN A STRAIGHT LINE.

E) PROVIDE SADDLES, OR CRICKETS, FOR WATER FLOW ARCUND CBSTRUCTICNS.

F) BQUTP DRAINS WITH STRAINERS TO PREVENT CLOGGING C(F LEADERS.

SIZING OF INTERIOR ROOF DRAINS REQUIRES THE DETERMINATION (F CONIRIBU-
TORY ROOF ARFA (IN SQUARE FEET), THE RAINFALL INTENSITY (IN INCHES PER

HOUR) , AND THE SLOPE CF DRAIN PIPES (IN INCHES PER FOOT). A 1"/HR RAINFALL
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Pipe Sizing Data*

Flow Capacity for sterm drainage systems,
_gpm
Hociz storm drainage
pping
Pipe Roof drain Slope. in./[t
diameter, and vertical
in {eaders % % %
2 30
2% - 54 .
3 92 34 48 [eh2]
4 192 | 78 110 157
] 360 139 197 278
6 563 223 s 4446
8 1208 479 G679 458
1¢ 863 1217 1725
12 1388 1933 2775
15 2479 3500 i 4958

“Tabulated data from Josam Manufacuring Ca.

PRODUCES A FLOW RATE OF 0.0104 GALLONS PER MINUTE (GPM) PER SQUARE FOOT
(S.F.). THE FOLLOWING TABLE SHOWS' THE FLOW RATE (IN GR) FOR VARIOUS :
DIAMETER PIPES USED VERTICALLY AS LEADERS OR AS HORIZONTAL BRANCHES.

FOR EXAMPIE, TF ROCF DRAINS WERE SPACED 75' APART EACH WAY, THE CON-
TRIBUTQRY AREA WOUID BE 75' x 75' = 5,625 S.F. IF WE ASSUME A LOCAL RAIN-
FALL OF 3"/HR., THE FLOW RATE WOULD BE 5,625 x 3 x 0.0104 - 175.5 GPM. FROM
THE TARLE WE CAN SEE THAT A 4" DIAMTER VERTICAL LEADER WOULD CARRY 192 GPM.
NOW ASSUME THAT A HORIZONTAL DRAIN PIPE HAS A 1/4"/FT. SLOPE. FR(M THE
TARIE WE SEE THAT A 5" DIAMIER PIPE WOULD CARRY 197 GPM AT 1/4"/FT. SLOPE.
SO THE ROCE' DRAIN WOULD REQUIRE A 5" HORTZONTAL PIPE AND A 4" LEADER.

GUTTERS AND DOWNSPOUTS ARE FREQUENTLY USED FOR PERIPHERAL DRAINAGE, AND
SHOUID BE SIZED FOR PROPER CAPACTTY. TO SIZE GUTTERS, IT IS NECESSARY TO
DETERMINE FOUR FACIORS: (1) THE TRIBUTARY ROCF AREA TO BE DRAINED (IN

SQUARE FEET); (2) LOCAL RAINFALL INTENSITY (IN INCHES PER HOUR, FOR THE
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MOST INTENSE FIVE-MINUTE PERICD TO RE EXPECTED IN TEN YEARS); (3) THE MAXI-
MUM LENGTH OF GUTTER (IN FEET); AND 94) THE RATIO OF GUTTER DEPTH TO WIDTH.

ON THE FOLLOWING PAGE IS A CHART FOR SIZING GUITERS, WITH A TYPICAL EX-
AMPIEOFITSUSE.AISOSHGMNISARADE‘AILD?I’ENSHYMAP,D@NSPCUF

*
CAPACITY, AND OTHER HELPFUL DATA.

E. QUESTICNS AND ANSWERS {15 MINUTES)

*CHARLES G. RAMSEY AND HAROID R. SLEEPER, “ARCHTTECTURAL GRAPHIC STANDARDS,"
SIXTH EDITICN, JCHN WILEY & SONS, INC. 1970.
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Downspout and Gutter Sizing

a8 AND ARAINFALL INTENSITIES

WIOTH OF RECTANGULAR GUTTERS FOR GIVEN ROOF AREA :
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SamPLE PROBLEM:

To size rectangular gutter for &

bustchng 120 « 30 fu loca

ted wn Biew York City. This builging has & ftat roof with a

caised roof edge on tivee siser A

gutter i§ 10 be tocated

* on one of the 120 It tides So that each section af gutler

will not excecd 30 1,

2 guiter expanuon joints. The area

theec GownipouTs will be wied with

10 be araived by each

seciion of guiter will be 1200 . fL, the rantal intensity

fram map betow is § i, the length

of each guiter saction

is 40 fL. ana the ratio of guiter depth 10 wrdth it 075

On chart atove find the vertcal line representing L

= 40,

Proceed vertically alang thit line 10 its intersection with

the ollique ling fepresenting M = O,
o 1he left 10 ingersect 1he wert

715, Past horizontally
wcat tine repreventing

\A = 7200. Tne point of intersection oturs Detween the
oblvue hne representing quiter widths of Sand B in. The

coouiced widih of guiter is, therefore 6

nood Le only & 'y an,

RAINFALL INTENSITY MAP
NOTE:

Map shaws hourly caint{all in inchwt for S
mirle pariods ta Lis exnceted once in 10
wrr.  Thit is nocmglly adcquate {or dotegn
gt FOCONE SEOTIE Diavd guise {wnce a8 Tuigh
wy wng wiedt  For anpeetent b W
togal secoids

. and i1s depth
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FOR PITCHED AOOFS

CESIGN AREAS

PITCH FACTOR
LEVEL TO JIN/FT. 1.00
4TOS INJFT, 1.05
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OBJECTIVES:

LESSCN PLAN 3

SUBJECT: ROCF DESIGN

BUILT-UP ROCFING MEMBRANES

LESSON OUTLINE:

SUBJECT

BITUMENS
ASPHALT BITUMEN
CCAL TAR BITUMEN

FELTS

ROOF SURFACES

AGGREGATE SURFACING

SMOOTH SURFACING

MINERAL SURFACING
PROTECTIVE/REFLECTIVE COATING
BUILT-UP MEMBRANE

QUESTIONS AND ANSWERS

A. 35mm SLIDE PROJECTOR

B. OVERHEAD PROJECTOR
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TIME REQUIRED

5 MINUTES
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3 MINUTES
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FUNDAMENTALS OF PITCH & ASPHALT MEMBRANES

A. MATERIALS (5 MINUTES)

MEMBRANES ARE BUILT UP OF SEVERAL LAYERS (OR PLIES) OF ROCFING FELT SET
INTO HOT BITUMEN, THE BITUMEN PROVIDES THE WATERPROCFING SEAL, WHILE THE
FELT REINFORCES THE MEMERANE FOR STRENGTH. THE SURFACE IS USUALLY COVERED
WITH AGGREGATES (GRAVEL, CINDERS OR CRUSHED ROCKS) TO PROTECT THE MEMBRANE
FROM THE DRYING OF THE SUN, AND FROM PUNCTURE.

1, BITUMENS (5 MINUTES)

BITUMENS ARE MADE FRCM ETTHER ASPHALT OR PITCH. ASPFHALT IS A
PETROLEUM PRCDUCT FRCOM CRUDE OIL REFINERIES; PITCH IS A BY-PRODUCT OF CQAL
TAR, USUALLY DERTVED FROM THE COKING OF STEEL MILIS, ALTHOUGH ASPHAIT AND

PITCH ARE BOTH EXCELLENT MATERIALS, THEY SHOULD NEVER BE MIXED.

SINCE BOTH ASPHALT AND PTTCH LOCK ALIKE, THE FOLLOWING SIMPLE AND
RELIABLE TEST CAN BE USED TO TELL THEM APART. PLACE A SAMPLE COF BITUMEN (IN
SMALL PIBECES) INTC A (UP (F SCOLVENT (GASOLINE, KEROSENE OR MINERAL SPIRITS},
AND SHAKE OR STIR THE MIXTURE FOR ABCUT CNE MINUTE. IF THE SCLVENT TURNS
BLACK AND NCN-TRANSPARENT, THE BITUMEN IS ASPHALT; IF THE SOLVENT TURNS
SLIGHTLY YELIOW OR YHELLOW-GREEN AND IS TRANSPARENT, THE BITUMEN IS PITCH.

2) ASPHALT BITUMEN (15 MINUTES)

ASPFHALT BITUMEN USED FOR ROCFING IS ONE OF THE LAST STAGES IN THE

PROCESSING CF CRUUDE OIL.. REFINERIES REMOVE THE LIGHT DISTILLIATES (GASO-
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LINES) AND HEAVY DISTILLATES (DIESEL FUELS, AVIATION FUEL AND HEATING OILS)
FROM CRUDE OIL, LEAVING PAVING ASPHALT AND ASPHALT FLUX. THE ASPHALT FLUX
1S THEN PROCESSED IN A BLOWSTILL, WHERE IT IS HEATED AND SUBJECTED TO AIR
INJECTION -- CALLED "BLOWING". THE END RESULT IS ASPHALT ROCFING BITUMEN,
AND THE TEMPERATURE CF THE ASPHALT DURING THIS FINAL BLOWING PROCESS IS THE
"FINISHED BLOWING TEMPERATURE", OR FBT. IF ASPHALT IS LATER HEATED ABOVE
THIS FINISHED BLOWING TEMPERATURE FOR MORE THAN FOUR HOURS, IT MAY EFFECT
THE SCFTENING POINT TEMPERATURE, AND EVEN ITS APPROPRIATE USES.

THE TEMPERATURE RANGE AT WHICH ASPHALT SCFTENS, OR MELTS, IS CALLED THE
WSCFTENING POINT", CR SP. THE TEMPERATURE AT WHICH ASPHALT MAY BURST INTO
FIAME IS CALLFD THE "FLASH POINT", CR FP.

STUDIES HAVE SHOWN THAT ASPHALTS HAVING A VISCOSITY CF 100 - 150 CENTI-
STOKES HAVE OPTIMUM WETTING AND ADHESIVE PROPERTIES FOR ROCFING. THE
TEMPERATURE AT WHICH AN ASPHALT ATTAINS THIS TARGET VISCOSITY OF 125 CENTI=
STOKES IS CALLED THE "BQUIVISCOUS TEMPERATURE", OR EVT. THIS IDEAL TEMPERA-
TURE MAY VARY FRCM CNE ASPHALT TO ANCIHER, BUT SHOULD BE LISTED BY THE
MANUFACTURER. ASPHALT BITUMENS ARE CLASSIFTED INTO FOUR TYPES:

TYPE 1 DEAD LEVEL ASPHALT: THIS ASPHALT TENDS TO FLOW AT ROCF TEMPERA-

m,mmm&m:wmm—mmm. IT IS
myumm-mmmswmmupmllz"
PER FOCT.

TYPE I1  FLAT ASPHALT: THIS HAS MODERATE FLOW AT ROCF TEMPERATURES, AND IS

GENERAILYUSEJWROCFSI(PESG’I/Z“PERmmlI/Z"PERm.

TYPE III STEEP ASPHALT: THIS IS NOT SUSCEPTIBLE TO FLOW AT ROCF TEMPERA-

TURE,ANDISGENERAILYUSEDQQSIDPESBEIWEBII“PERMAM)T‘

PER FOOI.
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TYPE IV  SPECIAL STEEP ASPHALT: THIS IS LEAST SUSCEPTIBLE TO FLOW AT ROCF

TEMPERATURES, OR HOT CLIMATES, AND IS USED ON SLOPES BETWEEN 2"
PER FOOT AND 6" PER FOOT.

ASPHALTS USED FOR ROCFING SHOUID MEET OR EXCEED THE REQUIREMENTS OF
ASTM STANDARD D-312, FOR TYPE I, II, III OR IV. 1IN ADDITICN, THE MANUFAC-
TURERS LABEL SHOULD SET FORTH THE SOFTENING POINT (SP), THE FLASH POINT
(FP), THE FINISHED BLCWING TEMPERATURE (FBT), AND THE BQUIVISCOUS TEMPERA-

TURE (EVT). THE FOLLOWING TABLES LIST SQME OF THESE TEMPERATURES.

B Softening Point _Maximum
Type No. Kind of Asphalt Min. Max. Heating Temperature
Typel Dead Level Asphalt 135°F 151°F 475°F
Type Il Flat Asphalt 158°F 176°F 500° F
Type U Steep Asphalt 185" F 205°F §525°F
TypelV Special Steep Asphalt 210°F 225°F 525°F

B) COAL TAR BITUMEN (10 MINUTES)

COAL TAR BITUMEN, OR "PITCH", HAS BEEN SUCCESSFULLY USED AS A
ROOFING MATERIAL FOR OVER A CENTURY. THERE ARE ONLY A LIMITED NUMBER CF
MANUFPCNRERS,ANDTHEPWVARIATIQ&SARELESSWANEORASPHALT. THE
"EQUIVISCOUS TEMPERATURE" CONCEPT HAS NOT BEEN APPLIED TO PITCH, ALTHOUGH IT

WCULD BE APPLICARLE. COAL TAR BITUMEN IS CLASSIFIED INTO THREE TYPES:
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TYPE I COAL~TAR PITCH: USED FOR BUILT-UP ROCFS USING CQAL-TAR SATURATED

FELTS.

TYPE II  WATERPROOFING PITCH: USED FOR DAMPPROCFING AND MEMBRANE WATER-

PROCFING BELOW GRADE, OR ON PLAZA DECKS USING CQAL~TAR SATURATED
FELTS.

TYPE III COAL~TAR BITUMEN: USED IN BUILT-UP ROCFS, AND HAS A SLIGHTLY

HIGHER SCOFTENING POINT THAN TYPE I.

COAL-TAR BITUMEN USED FOR'ROCFING SHOULD MEET OR EXCEED THE REQUIRE-
MENTS OF ASTM STANDARD D-450, FOR TYPES I, II AND III. HEATING AND APPLICA-
TICN TEMPERATURES FCR COAIL~TAR BITUMENS ARE SLIGHTLY LOWER THAN THOSE FCR
ASPHALT BITUMENS. MOST MANUFACTURERS RECOMMEND A KETTLE TEMPERATURE CF 425
DEGREES F, BUT SLIGHTLY HIGHER TEMPERATURES MAY BE USED TO ATTAIN THE PROPER
MOPPING VISCOSITY. HCOWEVER, TEMPERATURE ABOVE 425 DEGREES F SHOULD NCT BE
MATNTAINED FOR MORE THAN FOUR HOURS.

2. FELTS (10 MINUTES)

FELTS ARE FLEXIBLE ROLL SHEFTS THAT HAVE BEEN SATURATED IN BITUMEN
(ASPHALT OR PTTICH). IT IS NECESSARY TO USE ASPHALT SATURATED FELTS WITH AS-
PHALT BTTUMEN IN THE MEMBRANE, OR PTICH SATURATED FELTS WITH PITCH BITUMEN.
THERE ARE. THREE BASIC TYPES OF FELTS:

ORGANIC FELTS ARE MADE CF WOOD FIBERS, WASTE PAPER, OR RAGS.

ASBESTOS FELTS ARE MADE OF ASBESTOS FIBERS, WITH SCME ORGANIC

FIBERS.
GILASS FELTS ARE MADE OF INTERWOVEN STRANDS F GLASS FIRBERS.
ORGANIC AND ASBESTOS FIBERS AR AVAJIABLE IN PERFORATED OR UNPERFCRATED
RCOLIS. PERFORATED FELTS ARE FOR GENERAL BUILT-UP ROCFING, AND CONTAIN LINES

(OR PLY MARKINGS) FCR TWO, THREE OR FOUR LAYERS. UNPERFORATED FELTS ARE
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USED FOR SHINGLE UNDERLAYMENT, AS A GENERAL BUILDING PAPER, OR FCR BUILT-UP

ROQFING MEMBRANES.

THERE ARE ALSO SPECTAL PURPOSE FELTS. "BASE SHEETS" ARE HEAVIFER WEIGHT
FELTS USED AS THE BASE, CR FIRST PLY. "COATED FELTS" ARE CFTEN SPECIFIED AS
BASE SHEETS, FOR USE WITH COLD MASTIC APPLIED ROCFING, FOR SMOCOTH SURFACE
ROCOFS, OR AS VAPCR RETARDERS. "VENTING BASE SHEETS" ARE SCOMETIMES USED AS
AN UNDERIAYMENT COR BASE PLY OWVER DAMP CR POURED~IN-FPLACE DECKS TO ALLOW
VENTING QF MOISTURE VAPOR PRESSURE. "MINERAL SURFACED FELTS" ARE (FTEN USED
AS CAP SHEETS, AS VENTING SHEETS, AS FINISH ROOFING (RALL ROCFING), AND 2S
BASE FLASHING.

3. CEMENTS (5 MINUTES}

CEMENTS USED IN ROCFING ARE ROCEFING CEMENT AND FLASHING CEMENT AND
FLASHING CEMENT. ROCFING CEMENTS FLOW MORE EASILY, AND ARE USED WITH MEM-
BRANE REPAIRS, THESE MAY HAVE ASPHALT OR COAL TAR BASE, AND MUST BE CCOMPAT-
IBLE WITH THE MEMBRANE BITUMEN. SOME "WET PATCH" ASPHALT ROCFING CEMENTS
CAN BE USED TO MAKE REPAIRS EVEN WHEN SURFACES ARE WET, AND COAL TAR BASE
ROCFING CEMENTS CAN ALSO BE USED IN WET LOCATIONS.

FLASHING CEMENTS ARE STIFFER, AND WILL STAY IN PLACE EVEN N
WALLS. ONLY ASPHALT BASFD FLASHING CEMENTS ARE AVAITABLE, BUT THEY CAN BE
USED WITH ALL FLASHING. FLASHING CEMENTS CAN BE USED FCR ASPHALT-BASED
MEMBRANE REPATIR IF ROOFING CEMENT IS NOT AVAILABLE,

PRIMERS ARE ASPHALT, OR COAL-TAR, BASE BITUMEN THAT ARE THINNED
WITH SCLVENT. PRIMERS ARE REQUIRED TO-MAKE THE THICKER CEMENTS ADHERE TO
METAL, CONCRETE, MASONRY OR OTHER SMOOTH OR NONABSORBENT SURFACES. ASPHALT-
BASE PRIMERS ARE USED WITH ASPHALT CEMENTS, AND COAL TAR-BASE PRIMERS ARE

USED WITH COAL TAR CEMENTS.
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4. ROOF SURFACES (3 MINUTES) '
SWMMWSPWMBMMFETMRMM

DIRECT SUNLIGHT AND WEATHER EXPOSURE. THEY MAY ALSCO PRONIDE QTHER PROPER-

TIES. THERE ARE FOUR COMMON SURFACING OPTIONS: AGGREGATE SURFACING: SMOOTH

SURFACING; MINERAL SURFACING; AND PROTECTIVE/REFLECTIVE COATING. THESE ARE
DISCUSSED IN THE FOLLOWING. :

a) AGGREGATE SURFACING (3 MINUTES)
AGGREGATES OF GRAVEL, CRUSHED STONE, OR CINDERS ARE EMBEDDED IN A
FLOCD COAT COF BITUMEN (N TOP CF THE MEMBRANE. ADVANTAGES OF AGGREGATE SUR-
FACING INCLUDE: ULTRA-VICGLET PROTECTION, WIND-UPLIFT RESISTANCE, FIRE
RESISTANCE, STABLIZING (F FLOOD COAT BITUMEN, PROTECTS AGAINST PUNCTURE, AND
HELPS STABILIZE AGAINST TEMPERATURE FLUCTUATICNS.
AGGREGATE SHOULD BE OPAQUE AND NCMINAILY 3/8" DIAMETER WTITHOUT

SHARP EDGES OR CORNERS. ASTM STANDARD D-1863 GIVES THE FQILOWING GRADATICN

REQUIREMENTS.
Percent of Aggregate
Type of Sieve Passing through Sieve
3/4" Sieve 100%
1/2 Sieve 85%-100%
3/8" Sieve 35%- 70%
#4 Sieve 0- 20%
#8 Sieve 0- 10%
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B)  SMOOTH SURFACING {3 MINUTES)

MEMBRANE SURFACE IS FINISHED WITH TOP CQATING OF HOT ASPHALT-
SCMETIMES CALLFD "GLAZE CCATING." THIS IS NOT AS SATISFACTORY AS AGGREGATE
SURFACING, AND IS NOT RECOMMENDED FOR GENERAL USE., NRCA SUGGESTS ITS USE
WHEN AGGREGATE SURFACING IS IMPRACTICAL, SUCH AS WHEN SLOPE EXCEEDS 3" PER
FOCT, OR WHERE AIR INTAKE OR EXHAUST BQUIPMENT CAUSES CONCERN OVER LOOSE
GRAVEL,

C)  MINERAL SURFACING (3 MINUTES)

A PREPARED MINERAI~SURFACED CAP SHEET IS HOT~MOPPED AS A FINAL
LAYER OVER A MULTI-PLY BUILT-UP ROCF MEMBRANE., PERHAPS BETTER THAN SMOOTH
SURFACING, IT IS NOT RECOMMENDED AS AN BQUAL TO AGGREGATE SURFACING. SQME
RUBBERIZED CAP SHEETS HAVE PERFORMED SATISFACTCRILY.

D}  PROTECTIVE/REFLECTIVE COATING (3 MINUTES)

THIS SYSTEM INVCLVES 'IHEVAPPLIC‘ATICN CF A PROTECTIVE AND/OR
REFLECTIVE COATING OVER A SMOOTH SURFACED BUILT-UP ROCF. A VARIETY OF CQAT-
INGS PROVIDE VARIOUS PROPERTIES, FRQM REFLECTIVE ALUMINUM COLOR TO COAL-TAR
BASED MASTIC USED AS ADHESIVE FOR MINERAL GRANULES., SCME COATINGS MAY BE
APPLIED BY BRUSHING, SPRAYING OR TROWELING.

B.  APPLICATICN
1} ROOF DECKS (15 MINUTES)
THE FOLLOWING GUIDELINES ARE GIVEN FOR INSTALIATION OF ROCF DECKS.
A)  JOINTS OF INSULATION BQOARDS SHOULD PROVIDE MODERATE CONTACT WHERE

PIECES BUTT TOGEHTER. .-

B)  INSULATION BELOW A BUILT-UP MEMBRANE SHOULD BE IN TWO LAYERS, WITH

ALL JOINTS CFFSET BETWEEN UPPER AND IOWER LAYERS.

C) WHERE POSSIELE, THE BOTTCM LAYER OF INSULATION SHOULD BE MECHANIC-

ALLY FASTENED, AND THE SECOND LAYER ATTACHED BY HOT MOPPING.
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D)

2}

A)

B)

C}

D)

E)

F)

G)

INSTALLATION OF INSULATION SHOULD BE COORDINATED WITH MEMBRANE
APPLICATICN SO THAT THE INSULATICN IS COVERED WITH ROCFING
PRCMPTLY.

BUILT-UP MEMBRANE (15 MINUTES)

THE FOLLOWING GUIDELINES ARE GIVEN FOR APPLICATION OF BUILT-UP

THE FIRST PLY, OR BASE SHEETS, MUST BE SECURELY ATTACHED TO THE
SUBSTRATE. (WER INSULATICN OR NON-NAILABLE DECKS, HOT GSTEEP
ASPHALT SHOULD BE USED. ON NATLABLE DECKS, THE FIRST PLY SHCULD
BE MBCHANICAILY FASTENED.

ROCFING PLYS SHOULD START AT THE LOWEST POINTS IN THE ROCF, AND
SHINGLE UPWARD WITH PROPER LAPS.

FELTS SHOULD RUN IN STRAIGHT LINES, IN FULL MOPPINGS CF HOT BITU-
MEN:; AND EACH PLY SHOULD BE BROOMED TO RELEASE ENTRAPPED AIR AND
ATD IN BCNDING.

THE TEMPERATURE OF THE BITUMEN SHOULD BE WITHIN THE EVT RANGE AT
THE POINT OF APPLICATION.

ALL PLIES SHOUID BE INSTALLFD THE SAME DAY. IF AGGREGATE SURFAC-
ING IS TO BE DELAYED, THE MEMBRANE SHOUID BE GIVEN A GLAZE COAT CF
BITUMEN.

THE PRACTICE (F PHASED APPLICATION BETWEEN PLIES IS NOT
RECCMMENDED .

ALIL ACCESSORY ITEMS AND FLASHINGS SHOULD BE INSTALLED BEFCRE THE
APPLICATION CF AGGREGATE. AGGREGATE SHOULD BE EVENLY SPREAD INTO

A FLOOD CCAT CF HOT BITUMEN.

QUESTICON AND ANSWER: (15 MINUTES)
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LESS(N PLAN 4

1. SUBJECT ¢ ROCE DESIGN

2. OBJECTIVES: T0 PROVIDE OVERVIEW (F FLASHINGS AND SHEET METAL

DETAILS

3. LESSON QUTLINE:

SUBJECT
INTRODUCTION
FLASHING DETAILS

QUESTICNS AND ANSWERS

A, 35mm SLIDE PROJECTOR

C.  SCREEN
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FIRST DAY - LESS(N 4

3:10 - 5:00

ROCF DESIGN MANUAL

PENETRATICNS, FLASHING & SHEET METAL

INTRODUCTION (15 MINUTES)

FIASIMAREAFREQJMCAUSECFM‘NGLEAKS,A@THESEAREQET@
DUE TO FAULTY DETAILS. IT HAS BEEN SATD THAT "TO PROPERLY DESIGN FLASH-
DKS,CNEMJSTIEARNTOTHINKIH(EADROPCFWATER." THERE IS CERTAINLY AN
ELEMENT CF TRUTH THERE, BECAUSE WATER SEEMS TO PENETRATE IN UNEXPECTED
WAYS.

THERE ARE STANDARD DETATLS AVAILABLE FOR MOST FLASHING STTUATIONS.

MANY CF THESE HAVE BEEN USED SUCCESSFULLY FOR YEARS. CROSS-SECTION VIEWS

SHOW HOW CAP FLASHING OVERLAPS BASE FLASHING; HOW CAP FLASHING FITS INTO
REGLETS; HOW THRU-WALL FLASHING SHOULD BE INSTALLED IN MASONRY PARAPETS;
AND HOW GRAVEL~STCPS ARE BONDED WITH THE ROOFING MEMBRANE. ONE PROBLEM
WITHIHESEDRAWDKEB,HCWEVER,ISMTTHE&EIALWISNO?QEM—
TINUCUS PIECE. ANY CONTINUOUS FLASHING MUST EE MADE UP BY LAP SPLICING
STANDARD LENGTHS. AND WHAT HAPPENS WHEN TWO PARAPET WALLS INTERSECT WITH
METAL COPING ON EACH? WHERE IS THE END OF THE GRAVEL STOP? TOO OFTEN THE
FLASHING DETAILS DO NOT INDICATE WHAT HAPPENS ARCUND THE CORNER, OR WHEN
TWO FLASHINGS MEET. NCR DO THEY CLEARLY SHOW HOW METAL COPINGS ARE
FASTENED; HOW OFTEN; OR HOW THE LAP IS TO BE ACCOMPLISHED. DRAFTSMEN
OFTEN SAY "LET THE ROCFER FIGURE IT OUT." OMISSICNS IN FLASHING DETATILS

ARE OFTEN THE CAUSE OF MISUNDERSTANDINGS AND EVEN LITIGATICN.
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ANOTHER COMMON PROBLEM IN METAL FLASHING IS THE USE CF DIFFERENT

METALS. WHENMDISSDEIARMALSC@EINMCI‘, IN THE PRESENCE OF AN
ELECTROLYTE (SUCH ASWA!I‘ER),.A GALVANIC CORROSION CALLED "ELECTROLYSIS" IS
LIKELY TO OOCUR. 1IN SUCH GALVANIC CORROSION CNE METATT, WILL DISINTEGRATE,
WHEN DISSIMITAR METALS ARE USED IN FLASHING, THEY MJST BE ISOLATED {sO
THEY DO NOT' COME IN CONTACT WITH EACH OTHER), OR THEY MAY BE INSULATED
FRCM EACH OTHER BY A NCN-CONDUCTIVE MATERTAL (SUCH AS ROCFING FELT OR
MASTIC) .

FTASHING DETATIS: (80 MINUTES.)

FLASHINGS ARE USED WHERE THE BUILT-UP MEMERANE TERMINATES, OR IS
INTERRUPTED. THIS OCCURS AT THE EDGE OF THE ROCF, WHERE THE ROCF MEETS A
WALL OR CHIMNEY, AT EXPANSICN JOINTS, OR WHEREVER PIPES OR OTHER MECHANI-
CAL DEVICES PENETRATE THE ROCF, FLASHINGS MAY BE A CONTINUATION OF THE
MEMBRANE UP A WALL OR CURB (CALLED "BASE FLASHING"), OR IT MAY INVOLVE
METAL R OTHER MATERIAL. SOME CF THE BASIC TYPES OF FTASHING ARE
DESCRIBED IN THE FOLLOWING:
A) "GRAVEL STOPS" ARE METAL STRIPS WITH A VERTICAL LTP USED AROUND
THE OPEN EDGES CF A BUILT-UP ROCF. THE PURPOSE IS TO TERMINATE
AND ANCHOR THE MEMBRANE, AND 1O CONTAIN THE LOOSE GRAVEL ON THE
SURFACE. (SEE FIGURE 1).
B)  "BASE FLASHING" IS A CONTINUATION CF THE MEMBRANE UP A SHORT
DISTANCE ON A WALL, CHIMNEY, PARAPET OR CURB. SINCE ROCFING
FELT WILL CRACK IF BENT AT 90. DEGREES, A 45 DBGREE BEVEL STRIP
(CALLED A "CANT STRIP") IS USED WHERE ROOF SURFACES ABUT A
VERTICAL WALL. THIS CANT STRIP REDUCES THE ANGLE, AND ALLOWS
THE MEMBRANE TO TURN ON UP THE WALL. GRAVEL IS ONLY USED OVER
THE HORIZONTAL MEMBRANE, SO A SPECIAL PROTECTIVE TYPE FELT IS
USED AS A TOP LAYER OVER THE BASE FLASHING. (SEE FIGURE 2).
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C)

D}

E)

F)

G}

"OCUNTERFLASHING" IS A METAL STRIP EMBEDDED IN THE MASCNRY ABOWE
BASE FLASHING, AND BENT DOWN OVER THE TCP (F THE BASE FLASHING
TO PREVENT WATER PENETRATICN BEHIND IT. (SEE FIGURE 3).
"COPINGS" ARE METAL PIECES PLACED (N TOP CF WALLS TO COVER THE
WALL AND ANY BASE FLASHING (N THE WALL. (SEE FIGURE 4).

"VENT FLASHINGS" ARE USED TO COVER THE TOPS OF PLUMBING VENTS
PROTRUDING ABOVE THE ROCF SURFACE. THESE ARE USUALLY SHEET LEAD
"BOOTS", HAVING A VERTICAL CYLINDER SEAMED TO A FLAT FLANGE AT
THE, BOITOM. THE FLANGE IS SET IN MASTIC OVER THE MEMBRANE AND
smUﬁELYMORED. THEN TWO PLIES CF FELT STRIPS ARE MCPPED
OVER THE FLANGE, THE TCOP (F THE CYLINDER, OR "BOOT", IS TURNED
DOWN INSIDE THE PIPE.

AN ALTERNATIVE FLASHING FOR VENT PIPES IS TO USE A SHEET METAL
"BOOT"™ WITH THE FLANGE SET SIMILAR TO THE LEAD BOOT ABOWE. THE |
TOP OF THE SHEET METAL CYLINDER, HOWEVER, IS CAPPED BY AN
UMBRELIA-LIKE FLASHING, WHICH IS TIGHTENED ARCUND THE PIPE WITH
A DRAWBAND AND CAULKED. (SEE FIGURE 5)

"THRU-WALL FLASHING" IS A SHEET METAL FLASHING USED TO PREVENT
WATER PENETRATION THRU A MASONRY WALL. IT MAY BE LOCATED JUST
BELOW A STONE OR CONCRETE COPING (WHICH IS NOT WATERPROCF}, OR
IT MAY BE LOCATED WITHIN THE WALL ITSELF. (SEE FIGURE 7)
"EXPANSION JOINT" IS A STRUCIURAL SEPARATION BETWEEN TWO BUILD-
ING ELEMENTS DESIGNED TO ALLOW EXPANSION OR CONTRACTION MOVEMENT
WITHOUT CAUSING UNDUE STRESSES (N THE BUILDING CCOMPCNENTS.
WHERE EXPANSICN JOINTS OCCUR IN THE ROCF, SQME FLEXIHELE CONNEC-

TICN IS REQUIRED TCO PREVENT WATER PENETRATICN. (SEE FIGURE B8)
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H)

I)

J)

K)

"PITCH PANS" HAVE BEEN USED TO SEAL AROUND PIPES, ANTENNA GUY
ANCHORS, OR OTHER ROOF MOUNTED EQUIPMENT. THEY ARE OPEN METAL
BOXES WITH FLAT FLANGE ARCUND THE BASE. THE BOX IS PLACED ARCUND
THE PIPE, ANCHOR OR OTHER EQUIPMENT TO BE SEALED. THE FLANGE IS
SET IN MASTIC ONTO THE MEMBRANE, AND STRIP-MOPPED OVER THE FLANGE.
INSIDE THE BOX IS FILLED WITH TYPE I HOT ASPHALT OR PITCH. (SEE
FIGURE 6)

PTTCH PANS ARE NOT RECOMMENDED FOR USE EXCEPT IN CIRCUMSTANCES
WHERE OTHER FLASHING IS IMPRACTICAL (SUCH AS GUY WIRES). THE USE
OF FLASHING SIMITAR TO THE "ALTERNATIVE VENT FLASHING" MENTIONED IN
(3) ABOVE IS RECOMMENDED IN LIEU CF PITCH PANS.

mROOF DRAINS" ARE DRAIN PIPES WHICH TERMINATE AT THE ROCF SURFACE
WITH A METAL FLANGE EMBEDDED IN THE ROCF MEMBRANE. IT IS COVERED
WITH A METAL STRAINER TO PREVENT CLOGGING. (SEE FIGURE 9)
"SCUPPERS" ARE SIMPLY HOLES IN THE PARAPET WALL TO ALLOW WATER TO
FLOW CFF THE ROCF. THE HOLES ARE LINED WITH METAL, TILE OR PLASTIC
SLEEVES TO PREVENT WATER FRQM PENETRATING INTO THE WALLS. (SEE
FIGURE 10)

"GUTTERS" ARE HORIZONTAL SHEET METAL TROUGHS WHICH COLLECT WATER
RUNNING OVER THE EDGE OF A ROOF. THESE SLOPE SLIGHTLY TO DRAIN
INTO A VERTICAL PIPE, CALLED A "DOWNSPOUT" OR "LEADER". THE
BOTTCM END CF THE DOWNSPOUT USUALLY EXTENDS INTO A STORM WATER
COLLECTOR SYSTEM, CR TURNS OUIWARD TO DISCHARGE THE RAINWATER
ONTO A “SPLASH BLOCK" OR OTHER SUITABLE SURFACE, OR INTO A STORM
WATER COLLECTOR SYSTEM, TO PREVENT WASHING OUT CF THE SOIL.

(SEE FIGURE 11)

QUESTICNS AND ANSWERS: (15 MINUTES)
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FIGURE 1" -

*Chicago Roofers' Joint Apprenticeship Committee, “Roofers®

Apprentice Training Manual."
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FIGURE 2"

*Chicago Roofers® Joint Apprenticeship Committee,
Apprentice Training Manual."
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FIGURE 3"
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*Chicago Roofers' Joint Apprenticeship Committee. “Roofers' |

Apprentice Training Manual.®



FIGURE 4"

“Chicago Roofers' Joint Apprenticeship Committee,
Apprentice Training Manual."
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FIGURE 8"

Apprentice Training Manual."
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OPTIONAL 17 x 47 SHEET METAL
GRAVEL STOrP—J67 SQUARE MIN.

SET N FLASHING CEMENT \

STRIPPING
FELTS

STRAINER

CLAMPING
RING

METAL FLASHING *

DECK CLAMP

TAPER INSULATION

24~ DOWN TO ORAIN —%& —\11' >

NOTES:

*pAINL 307 SQUARE, 2% LB. TO 4 LB.
FLASHING, SET ON FINISHED ROOFIN
SURFAGCE BEFORE STRIPPING.
MEMBRANE PLIES, METAL FLASHING, AND FLASHAN
UNDER CLAMPING RING.

STRIPPING FELTS CXTEND 47 AND 67 DEYOND GOGE OF FLASHING
SHECT.

LEAD OR 16 OZ. SOFT COPPER
G FELTS 1N MASTIC, PRIME TOP

PLIES EXTEND

FIGURE 9"~

* - [ * -
National Roofing Contractors Association "Manual of

Roofing and Waterproofing.”
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METaL SCULPER

FIGURE 10"

*Chicago Roofers®' Joint Apprenticeship Committee,
Apprentice Training Manual."
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GUTTER

SPLASH BLOCK—

. SPIKE & FERRULE

~

DOWNSPOUT

ELBOW

FIGURE 11
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LRAVEL Srof
c REQUIRED

ESIOMTIAL GUTTER

'!
K <]

IND S TRIAL Box GUTTER

RECOMMENDED MINIMUM GAUGES

FOR FASCIA SHOWN ABOVE
‘EXPOSED FACE

WITHOUT BRAKES GALVANIZED - COLD ROLLED ALUMINUM

A" DIMENSION IRON COPPER 30Q3-H14
UP TO G~ FACE 26 GA 160Z 040" (18 GA}
6" TO8™FACE 24 GA 160Z. 0507 (16 GAL)
8~ 7O 10" FACE 22GA. 200Z. 064™ (14 GA)

- . ADD BRAKES

10" TO 15" FACE 20GA. .. TO STIFFEN 0807 (12GA)

RD 4-15

FIGURE 12 '



b

Concs Deagape for oo 7of Ak vdlme U TS

FLSTEANLTLS AT /87O
T NEOPRENS WASKELS

Cov:,P0 517704
£ LLASHING

Poor 1mSulaTion =< teha

Ay FOOFING CONTR. ot
RooF pEci )“\\

FIGURE 13"

*Chicago Roofers' Joint Apprenticeship Committee, “Roofers'’
Apprentice Training Manual.™
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LESSCN PLAN 5

1. SUBJECT: QUALITY CONTROL INSPECTICNS

2. OBJECTIVES: TO PROVIDE GUIDELINES FOR INSPECTICNS AND

ADMINISTRATICN CF ROOF INSTALLATTCN

3. LESSON CUTLINED:

SUBJECT

INTRODUCTICN

PRECONSTRUCTICN OONFERENCE

RECORD KEEPING

INSPECTION BEQUIPMENT

SAFETY

INSPECTION CF RGI"" DECKS

INSFECTION CFF MEMBRANE APPLICATION
INSPECTION OF FLASHING AND DRAINAGE

CUESTIONS AND ANSWERS

4. TRAINING AIDS:

A. 35mm SLIDE PROJECTCR
B. OVERHEAD PROJECICR

C.  SCREEN

RD 5-1

TIME REQUIRED

5 MINUTES
15 MINUTES
5 MINUTES
5 MINUTES
10 MINUTES
20 MINUTES
20 MINUTES
15 MINUTES
15 MINUTES

116 MINUTES




SECOND DAY - LESS(N 5

8:00 - 9:50

QUALTTY CONTROL INSPECTICNS

INTRODUCTION (5 MINUTES)

QUALTTY CONTROL INSPECTIONS SHOULD BE PERFORMED BY COMPETENT PERSON-
NEL CN A FULL-TIME BASIS THROUGHOUT THE INITIAL INSTALLATION COF ROOFING,
AND THE RE-ROCFING OR MAJOR REPAIR (F EXISTING ROCFING. INSPECTCRS SHOULD
BE THORCUGHLY FAMILIAR WITH THE BUILDING ROCF PLAN, THE MATERTALS AND
METHCDS SPECIFIED, THE CQUALITY CF WORFMANSHIP EXPECTED, AND ALL DETATLS CF
THE DBCK, FLASHINGS, DRAINAGE, INSULATICN, EIC,

QUALITY CONTROL INSEPCTICON SHOULD VERIFY COMPLIANCE WITH THE CONTRACT

DCCUMENTS, AND INSURE GOCD WORKMANSHIP, CCMPETENT AND TIMELY INSPECTIONS .

ARE THE BEST "GUARANTEE" CF ROCFING QUALITY. SUCH INSPECTIONS PROVIDE
CHECKS (N MATERIALS, METHCDS AND WORKMANSHIP. IN ADDITION, KNOWLEDGEABLE
INSPECTORS MAY DETECT ERRORS IN DESIGN EARLY ENOUGH TO BE CORRECTED WITH-
CUT COSTLY DELAYS, INSPECTION IS PARTICULARLY IMPCORTANT WHEN ROCEING CON-
TRACTS ARE AWARDED (N THE BASIS (F LOW BIDS.

PRECONSTRUCTION CONFERENCE (15 MINUTES)

THE INSPECTCR SHOULD MEET WITH THE ROCFING CONTRACTOR AND HIS FOREMAN
PRICR TO BEGINNING ANY ROCFING OPERATICNS. THE PURPOSE OF THE MEETING IS
TO CLEARLY ESTABLISH WHAT IS TO BE EXPECTED DURING THE PERFORMANCE OF THE
CONTRACT. THIS WILL AVOID MISUNDERSTANDINGS LATER, AND HELP ESTRELISH A
GOCD RAPPORT,

THE FOLLOWING POINTS SHOULD BE INCIADED IN A PRECANSTRUCTION CONFER-

ENCE.

RD 5-2
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1. THE GROUND ARFA ADJACENT TO THE BUILDING TO BE UTILIZED BY THE
ROCFING CONTRACTCR FOR HIS OPERATIONS., THIS SHOULD BE ADEQUATE IN
SIZE FOR THE SCOPE OF THE WORK, BUT SHOULD NOT UNDULY ENCUMBER MORE
AREA THAN IS ACTUALLY NEEDED. PUBLIC SAFETY MUST BE A PRIME CON-
SIDERATION IN LOCATING THE WORK AREA.

2. LOCATION FOR STORING MATERIALS ON THE SITE, AND THE PROPER
IDENTIFICATION CF THOSE MATERIALS. ROCFING FELTS MUST BE PROTECTED
FRCM THE WEATHER, AND SHOULD BE STORED ON END ABOVE THE GROUND LEVEL.
COVERING WITH PLASTIC SHEETING IS NOT RECCMMENDED, AS CONDENSATION
FORMS CN THE UNDERSIDE OF THE PLASTIC.

3. PROTECTICN OF THE OWNERS PROPERTY MUST BE PROVIDED. HEATING
KETTLES MAY BE A CAUSE CF SEVERE DAMAGE, AND HANDLING CF HOT BITUMEN
MAY INVOLVE LEAKAGE. GROUND COVER PROTECTION SHCUID BE REQUIRED
UNDER KEITLES IF THE SITE HAS ALREADY BEEN DEVELOPED. ANY EXISTING
BUSHES OR SHRUBS SHOULD BE ADBEQUATELY PROTECTED.

4. SAFETY IS A MAJOR FACTOR IN ANY ROCFING CPERATICN. THE INSPECT-
OR MUST REQUIRE AN EFFECTIVE SAFETY PROGRAM THAT WILL PROTECT THE
GENERAL PUBLIC AS WELL AS THE WORKMEN.

S, PROPER HANDLING OF MATERIALS TO THE ROCF SHCOULD BE DISCUSSED.
HOISTING EQUIPMENT OR CRANES REQUIRE SCME ADVANCE PLANNING, AS THEY

INVOLVE BOTH SAFETY AND PROPERTY PROTECTICN,

6. PROPER DISPOSAL OF TRASH AND DEBRIS SHOULD BE AGREED UPON. ALL
ROCFING CPERATIONS INVOLVE WASTE MATERIALS; RE-ROCFING OR MAJOR
REPATRS GENERALLY INVOLVE THE REMOVAL CF CLD ROCFING, INSULATION AND
GRAVEL. HOW THESE MATERIALS ARE TO BE DISPOSED CF MUST BE A CONCERN.
ENCLOSED CHUTES OR COVERED CONTAINERS ARE RECOMMENDED WHERE
NECESSARY. GOCD HOUSEKEEPING SHOULD BE REQUIRED THROUGHOUT THE
OPERATICN.

RD 5-3




7. SANTTARY FACILITIES SHOULD BE PROVIDED. WHOSE RESPONSIBILITY IS
THIS? THE GENERAL CONTRACTCR, THE SUBCONTRACTCOR, CR THE OWNER MAY AT
VARIQUS TIMES PRONVIDE THIS NECESSARY FACILITY.

8. FINALLY, ALL MATERTALS AND METHCDS SPECIFICATICNS SHCOULD BE
THOROUGHLY UNDERSTOCD. ANY CHANGES FR(M THOSE SPECIFICATIONS MUIST BE
APPROVED IN WRITTEN CHANGE ORDER FORM. ALL ROCF BONDS AND WARRANTY

PERICDS SHQULD BE CLEARLY ESTABLISHED.

RECORD KEEPING (5 MINUTES)

A HISTORICAL RECCED SHOULD BE SET UP AND MAINTAINED FCR EACH ROCF
FRQM THE TIME THE ROCF IS INSTALLED. ROCF PLANS AND ALL RELATED CONTRACT
DATA SHOULD BE INCLUDED IN THIS FILE. ALL INSPECTICNS SHOULD BE RECORDED
(N REPORT FORMS, AND FOLLOW-UPS MADE TO INSURE THAT CORRECTIVE ACTICON HAS
BEEN DONE. THE USE (F INSPECTION REPORT FORMS WILL SAVE TIME, MAINTAIN
UNTFORMITY, AND PROVIDE A CHECK-LIST TO REDUCE THE CHANCE COF OVERLOOKING
ITEMS.

PHOTOGRAPHS ARE VALUAELE VISUAL RECCRDS AND SHOULD BE USED TO AOCOM-
PANY AND SUPPLEMENT INSPBECTICN REPORTS. CAMERAS WHICH PROVIDE "INSTANT
DEVELCPING" ARE RECCMMENDED, AS THEY GIVE IMMEDIATE RESULTS. OTHER
CAMERAS MAY BE BETTER IF CTARITY (F DETAIL, ENLARGEMENTS, SLIDES OR MULTI-

PLE COPIES ARE DESIRED.

INSPECTICN EQUIPMENT (5 MINUTES)

THE FOLLOWING TOCOLS AND BEQUIPMENT ARE RECOMMENDED FCR ROCF
INSPECTICNS.

FD 5-4
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A) CLIPBOARD, PAPER, REPORT FORMS, PENCILS, EIC.
B) MOISTURE METER
C) HFAT GUN (NON-CONTACT INFRARED THERMCMETER)

D) CAMERA AND FITM

SAFETY (1C MINUTES)

e ——

EXTREME CAUTICN MUST BE EXERCISED WHEN WORKING (N ROCE'S, AND INSPECT-
ORSSHGJIDNSISPUPGQGQ]DSAFETYPRCEEDIRESBY;AI_LPDRKERSDQVOLVEJBQ
THE OPERATION. IADDERS SHOULD BE STURDY, FIRMLY SET AT THE BASE, AND
SE[?URELYTIEDOET‘ATTHETOP,ANDE{TENDB"BEYGQDTOPCFROOF. MATERIALS
AMDEQUIPMENTSH(IHDBEHOISITDUP—NOTCARRJIDUPTHELADDER.

HOT BITUMEN IS EXTREMELY HAZARDOUS. KETTLES AND HOISTING OR PUMPING

INSPECTION OF ROCF DECKS (20 MINUTES)

BEFORE ANY ROOFING IS APPLIED, THE ROCF DECK SHOULD BE THOROUGHLY IN-
SPECTED FOR SUTTABILITY. THE TYPE OF DECK SYSTEM WILL DETERMINE THE TYPE
OF INSULATION, THE METHCD OF SECURING BASE SHEETS, AND OTHER FACTORS. ALL
DECKS SHOULD BE SMOOTH AND THOROUGHLY DRY (NO MORE THAN 10% MOISTURE
CONTENT) .

ALL DECKS SHOULD SLOPE TO DRAIN (AT LEAST 1/4" PER FOOT). THIS SLOPE
SHOUID BE DESIGNED INTO THE STRUCTURE, BUT MAY BE ACCOMPLISHED BY TAPERED
THICKNESSES OF INSULATION. CHECK FOR EXPANSION JOINTS ANYWHERE THE DECK

mc&m,mmnmmmmmmmamm.
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SQME CF THE MOST CQMMON TYPES CF DECKS ARE OUTLINED IN THE FOLLOWING.
A) WOCD DECKS

ALTHOUGH SCLID BOARDS ARE SELDOM USED IN NEW WORK, THEY MAY BE
ENCOUNTERED IN RE-ROCFING OR REPAIR WORK. THE SAME PRECAUTIONS APPLY
AS WITH PLYWOCD. DUE TO SHRINKAGE, SWELLING, AND WARPING, NAILS
CFTEN TEND TO WITHDRAW. FOR THTS REASON CARE SHOULD BE EXERCISED IN

APPLYING BUILT-UP ROOFING DIRECTILY (VER WOOD DECKS. IT IS RECOMMEND-

ED THAT INSULATICN BE USED OVER THE WOCD DECKS. THIS INSULATICN
SHOULD BE IN TWO LAYERS; THE FIRST MECHANTALLY FASTENED AND THE
SECOND MOPPED DIRECTLY TO A WOCD DECK.

B) WOOD FIBERED DECKS

THESE DECKS USE TREATED WOCD FIBERS CEMENTED TOGETHER INTO

STRUCTURAL PANELS, USUALLY WITH TCONGUE-AND-GROOWE EDGES. THEY CFFER

BETTER THERMAL INSULATICN THAN WOCD, AND HAVE SQME ACQUSTICAL QUALT-
TIES AS WELL, IT IS RECCMMENDED THAT THEY BE TREATED EASICALLY THE
SAME AS WOCD, EXCEPT WILL REQUIRE SPECIAL FASTENERS.
C}  STEEL DECKS

STEEL DECKS ARE HEAVY GAUGE SHEET METAL ROLLED INTO CCRRUGATICNS
TO PROVIDE STRUCTURAL PANELS. THESE PANELS ARE USUALLY TACK-WELDED
(USING WELDING WASHERS) TO A STEEL STRUCTURAL SYSTEM TO PROVIDE A
W,W@HQ{RIGDNSUIATIGQISAPPIJEDTOFWTHEDM.
SEVERAL RECCMMENDATIONS ARE OFFERED FOR THESE DECKS.

1. CHECK WEIDS SECURING THE STEEL DECK. MAKE SURE WELDING

WASHERS ARE USED, AND THAT SPACING CONFORMS TO MANUFACTURER'S
INSTRUCTIONS,
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2. CEBZXIAPSDQSTEELDEIIKINGTOINSUREIHATTHEYARENESTM
FLAT. ANYRIUEESORUNEVENIAPSWIILMAKETHEAPPLICATICNCFTHE

INSULATION UNEVEN.
3. PROVIDE "EXPANSION JOINTS" IN THE ROCF WHENEVER THE STEEL

DECK CHANGES DIRECTICNS. OTHERWISE, MOVEMENT IN THE METAL DECK CAN

TEAR THE MEMBRANE.

4, CNE LAYER OF RIGID INSULATION IS OFTEN APPLIED IN A MOPPING
OF HOT BITUMEN DIRECTLY OVER THE STEEL DECK. THIS REQUIRES PROMPT
PMMRAEPWOFMNSIEATIWPMS,ASTHEBMCOOIS
RAPIDLY ON THE STEEL DBCK. IT IS RECCMMENDED THAT THE INSULATICN BE

APPLIH)INMIAYERS;H—IEFIRSPIAYERUSDIGBEI}MICALFASTENNG,

A@MSMIAYERBEB@APPLEDWITHHGEBM,WIIHTHEJOMS

STAGGERED .

D. PRESTRESSED CONCRETE DECKS

PRECAST, PRESTRESSED CONCRETE DECKS OFFER ADVANTAGES, AND ARE

QUITE POPULAR; HCWEVER, THERE ARE STILL SCME MAJOR CONCERNS WITH THIS

DECK.

1. TEEPRESPRESSDBPROCESPRGIEESANEGATIVEDEFIEDTIGQ,CALLED
"CAMBER", WHICH CANNCT BE UNIFORM IN ALL PANELS. WHEN THESE CAMBERED
PANELS ARE PLACED SIDE BY SIDE, THEY PRCDUCE UNEVEN SLABS. THIS CAN
BERMBYJMWMMW,MSMINGWW

"WELD PLATES" EMBEDDED IN THE CASTING PROCESS. ANCOTHER SCLUTICN IS
TO PROVIDE A CAST-IN-PLACE TOPPING OVER THE PRECAST SLAB. THE MOST
COMMCN SOLUTION IS TO MERELY GROUT THE UNEVEN JOINTS. SUCH GROUTING
SHGJIDBEEXI‘E!DEDOVERAWIDEENQJCHAREASOMTIHESLOPEDOESNOT

EXCEED 1/8" PER FOOT.
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2. OFTEN PRBECAST SLABS ARE LEFT EXPOSED TO THE WEATHER FOR LONG
PERICDS BEFORE ROOFING OPERATIONS BEGIN. THEY SHOULD BE CHECKED FCR
MOISTURE IMMEDIATELY BEFORE THE APPLICATICN CF INSULATION OR ROGF
MEMBRANE. THEY MUST BE DRY (10% OR LESS MOISTURE) BEFORE PROCEEDING.

E. CAST-IN-PLACE ROCOF DECKS

THERE ARE A NUMBER CF MATERIALS USED FOR CAST-IN-PLACE ROCKF
DECKS: STRUCTURAL CONCRETE, LIGHT WEIGHT CONCRETE, AND GYPSUM ARE
EXAMPLES. SINCE SOME OF THESE NCN-NATLABLE DECKS (OR QUESTICNALBE AT
BEST), THE MEMBRANE BASE SHEE SOMETIMES MUST BE HOT MCOPPED TO THE DECK, OR
OVER A PRIMER. THE PRESENCE CF ANY MOISTURE MEANS A POOR BOND AND THE
LIKELTHOOD CF FORMING BLISTERS, THEREFORE, A TWO-LAYER RIGID INSULATION IS
RECCMMENDED OVER NON-NATIABLE DECKS, SQMETIMES WITH ROCE RELIEVE VENTS TO

ALLOW ANY RESIDUAL MOISTURE TO EXCAPE WITHOUT CAUSING BLISTERS CR RIDGES.

INSPECTION CF MEMBRANE APPLICATION (20 MINUTES)

ONCE THE ROOF DECK HAS BEEN APPROVED, THE APPLICATIQN OF THE MEMBRANE
CAN BEGIN. THE INSPECTOR SHOULD KFEP A DAILY LOG THROUGHOUT THE APPLICA-
TION PROCESS, RECORDING DATES, WEATHER CONDITIONS AND TEMPERATURE, AS WELL
AS MAJOR ACTIVITIES OF THE CREW. PHOTOGRAPHS SHOUID BE TAKEN AS VISUAL
RECORDS COF THE PROGRESS. THESE BECOME EXTREMELY VALUABLE RECCEDS FOR
FUTURE REFERENCE. THE APPLICATION OF THE MEMBRANE SHOULD FOLLOW THE SPEC-
IFICATICNS UNLESS WRITTEN "CHANGE ORDERS" MDIFY THE PROCEDURE. SME F
THE POINTS CF CONCERN FOR THE INSPECTOR ARE QUTLINED IN THE FOLLOWING.

A) CHECK ALL MATERIALS AGAINST THOSE SPECIFIED. ANY IMPROPER VARI-

ATION, WITHOUT WRITTEN APPROVAL, SHOULD BE REJECTED.
B) CHECK TO BE SURE THE APPROPRIATE BASE SHEET IS USED, AND THAT

THE PROPER METHCD CF ATTACHMENT (NATLING OR MCPPING) IS USED.
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C)

D)

E)

F)

G)

MAKE SURE THAT THE APPROPRIATE NUMBER (F PLIES (LAYERS) ARE BEING
INSTALLED. THIS CAN BE DETERMINED BY MEASURING THE CFF- SET
DISTANCE FROM THE EDGE OF ONE ROLL OF FELT TO THE EDGE OF THE NEXT
ROLL. THIS DISTANCE (IN INCHES) CAN BE DIVIDED INTO THE WIDTH OF
THE ROLL (USUALLY 36") TO GIVE THE NUMBER OF PILES. FOR EXAMPLE,
AN OFF-SET ANOMINAL DISTANCE OF 9: DIVIDED INTO 36" = 4 PLIES.
FREQUENTLY CHECK THE TEMPERATURE CF THE BITUMEN. HEATING KETTLES
USUALLY HAVE A TEMPERATURE GAUGE, AND EMERSICN TYPE THERMCMETERS
CAN BE USED IN MOP BUCKETS ON THE ROCOF. A MUCH BETTER DEVICE IS
THE "HEAT GUN", OR HAND HELD INFRARED THERMO- METER THAT CAN BE
POINTED AT A NEARBY SURFACE AND INDICATES THE TEMPERATURE. BITUMEN
TEMPERATURE MUST BE CAREFULLY CONTROLLED. ASPHALT SHOULD BE AT EVT
(EQUIVISCOUS TEMPERATURE) PLUS OR MINUS 25 DEGREES F AT THE POINT
CF APPLICATICN. KETTLE TEMPERATURES SHOULD STAY BELOW FP (FLASH
POINT) AND NOT EXCEED FBT (FINISHED BLOWING TEMPERATURE) FCR MORE
THAN FCUR HOURS.

FELTS SHOULD BE ROLIFD COUT IN A STRAIGHT LINE. ANY CHANGE IN
DIRECTION CAUSES THE FELT TO BUCKLE — CALLED "FISHMOUTHING.™
FELTS SHOUID BE ROLLED QUT INTO A SCLID EED OF HOT-MOPPED BITU-
MEN SO THAT EVEN THE EDGES ARE COMPLETELY SEALED. FELTS SHOULD
BE BROCMED SMOOTH TO ELIMINATE ANY ATR POCKETS.

MOISTURE READINGS SHOULD BE PERICDICALLY TAKEN IF A MOISTURE
METER IS AVAILAELE. 'ITIEPRES_ENCECFPDIS’IUREDT'IHEDMORE
THE FELTS MAY REDUCE THE BOND, AND PRODUCE BLISTERS.

GRAVEL AGGREGATES SHOULD BE EMBEDDED IN A "FLOOD COAT" CF HCT
BITUMEN — WHERE BITUMEN IS PCURED OUT RATHER THAN BEING MOPPED

.

RD 5-9




o

‘ ROCF INSTALIATICN INSPECTION REPCORT FORM

PAGE 2

- N

ROCF MEMBRANE (CON'T)

5. NUMBER CF PLIES SPECIFIED?

6. BASE SHEET REQUIRED? YES NO

7. APPLICATION OF MEMBRANE:

FELT ROLLS IN STRAIGHT LINES? YES NO
ROLIS FULLY SET IN BITUMEN? YES NO
SPACING OF RCOLLS, EDGE TO EDGE INCHES
FELT EDGES SEALED? YES NO
END LAPS INCHES
NUMBER OF FEIT PLIES INSTALLED |
GIAZE CCATING APPLIED? YES NO
8. COMMENTS QN MEMBRANE:
1. TYPE OF GRAVEL: '
2. SIZE CF GRAVEL:
3. GRAVEL WELL EMBEDDED IN FLOOD COAT CF BITUMEN: YES NO l
4. APPROXIMATE WEIGHT OF GRAVEL: 1BS PER 100 SQ. FT. B
a
1. BASE FLASHING: '
MATFRIAL __ -
1APS WELL SEALED? YES O
FLASHING WELL SEALED TO MEMBERANE? YES NO l
2. CANT STRIP: -
MATERIAL SIZE '
3. COUNTERFLASHING: ) "
MATERIAL _
WELL ANCHORED IN MASONRY? YES NO '
WELL CAULKED TO MASQNRY? YES NO -
LAP JOINTS WELL SEALED? YES NO

-

o
< -l
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ROCF INSTALLATICN INSPECTION REPORT FORM
PAGE 3

FLASHING (CON'T)

4.

GRAVEL STOPS:
MATERTIAL

FLANGE WELL ANCHORED?
FLANGE SEALED BY MEMBRANE?
1AP SPLICES SEALED?

VENT FASHING:
MATERIAL

NO
NO

NO

BASE FLANGE SECURELY ANCHORED?
BASE FLANGE SEALED BY MEMBRANE?
TCPS TURNED DOWN INCHES

COPINGS:
MATERTAL

SECURELY ANCHORED?
METHCD COF ANCHORAGE

NO

EXPANSICN JOINTS:
TYPE CGF JOINT

MATERIALS

ARE ANY DISSIMILAR METALS USED TCOGETHER?

COMMENTS ON FLASHINGS:

DRATNAGE SYSTEM

1.

2.

ROOF DRAINS:
TYPE

MATERIAL

FLANGE WELL SECURED?

PIPE CONECTION CAULKED?

FLANGE SCALED BY MEMBRANE?

ARE THEY AT LOW POINTS IN ROCE?
SCUPPERS:

MATERIAL

88838

ARE THEY WELL SEALED?
ARE THEY AT LOW POINIS?

RD 5-13
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ROQF INSTALLATION INSPECTION REPCRT FORM
PAGE 4

DRAINAGE SYSTEM (CONT'D)

3.

5.

6.

COMMENTS CON DRAINAGE:

GUTTERS:

MATERIAL S1ZE

TYPE AND SPACING CF ANCHORS

LAPS WELL SEALED? YES NO

BENT OR DAMAGED METALS? YES NO

SLOPED TO DRAIN? YES NO
DOWNSPCUTS :

MATERTAL SIZE

TYPE AND SPACING CF ANCHORS

AT LOW POINTS IN GUTTERS? YES NO

SPLASH BLOCK AT BASE? YES NO
MAXIMUM DISTANCE CF WATER TRAVEL: FEET

GENERAL HOUSEKEEPING

1. GROUND LEVEL WORK AREA WELL CRGANIZED? YES NO
2. MATERTALS STORED AND PROTECTED? YES NO
3. ARE GROUNDS FREE OF TRASH AND LITTER? YES NO
4, IS ROOF AREA WELL CORGANIZED? YES NO
5. IS THERE ADEQUATE PROVISION FOR TRASH REMOVAL? YES NO
6. COWMENTS (N HCUSEKEEPING:

SAFETY

1. WHO IS REPONSIBLE FOR SAFETY IN ROOFING OPERATION? (NAME CF PERSON)
2. ARE SAFETY MEASURES ADEQUATE? YES NO

IF NO, WHAT ACTIONS SHOULD BE TAKEN?
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LESSON PLAN 6

SUBJECT: QUALTTY CONTROL INSPECTIONS

OBJECTIVES TO PROVIDE FIELD INSPECTICN EXPERTENCE CF ROCF

INSTALLATION
LESSON CUTLINED:
SUBJECT TIME REQUIRED

FIELD TRIP TO INSPECT ROCE INSULATION 110 MINUTES

RO 6~1




SECOND DAY - LESSCN 6

10:10 - 12:00

FIEID TRIP TO INSPECT ROOF INSTALLATICN

THIS IS A FIELD TRIP TO A JOB SITE WHERE A NEW BUILT-UP ROCF IS BEING
INSTALLED. THE PURPOSE IS TO AFFORD "HANDS ON" EXPERTENCE INSPECTING THE
APPLICATICN PROCCESS, AND (FFER OPPORTUNITY TO DISCUSS SFECIFIC PROBLEMS

WITH THE WORKMEN.
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SFCOMD DAY l

1:00 - 2:50 FIELD EXERCISE ON MAINTENANCE INSPECTION !
LESSON | VISIT ROOF THAT IS AT LEAST ¢ MOWTHS OLD |

A) POINT OUT AREAS MOST LIKELY TO CAUSE TROUBLE

B) EXAMINE ROOF, COMPARE WITH NEW ROOF SEEN THIS

MORNING ,

1

2:50 - 3:1C BREAK |

2:10 - 5:00 CLASSROOM LESSON ON MATWITNANCE ‘
TESSON 2 REVIEW OF MATINTEMANCE INSPECTION

A) REVIFW: ROOF HISTORICAL FILE
B) STUDY COMPCINENTS OF BUR
C) SAFETY

D) FLASHINGS

THIRD DAY }
8:00 - 9:50 ESTARLISHING & HAINTAINING A MAINTENANCE PROGRAM |
LESSON 3 THE TMPORTANCE OF AINTENANCE

A)  MAINTENANCE & LIFE CYCLE COSTING

B)  MATNTENANCE & LCNGEVITY

C)  TROUELE SHOCTING
9:50 - 10:10 BREAK |
10:10 ~ 12:00 MAINTENANCE PROGRAM "
LESSON 4 MAINTENANCE & REPATR - MEMBRANE ‘

A)  TYPES OF DEFECTS

B) CAUSE & EFFECT

C)  REPAIR PROCEDURE |
12:00 - 1:00 LeNCcH |




1:00 = 2:50
LESSON 5

2:50 - 3:10

3:10 - 5:00
LESSON 6

MAINTENANCE PROGRAM
MATINTENANCE & REPAIR - FLASHINGS & DRAINAGE

A) TYPES OF DEFECTS
B} CAUSE OF EFFECT
C) REPATR PRCCEDURE
BREAK

MATNTENANCE PROGRAM
MAINTENANCE VS. REPLACEMENT & REVIEW

A) COST CONSIDERATIONS
B} EXPECTED ILONGEVITY

C) DECISION MAKING

' .
AN R Ny A e
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LESSON 1
ROCF MAINTENANCE
1:00 to 2:50

ESTABLISHING AND CONDUCTING
A ROCF MAINTENANCE PROGRAM
INCLUDING INSPBCTICNS




2.

3.

4.

5.

SUBJECT:

ORJECTIVES:

LESSON PLAN 1

ROCF MAINTENANCE

RCCF MATNTENANCE PROGRAM.

LESSON CUTLINE:

a.

SUBJECT
INTRODUCTICN

HISTORICAL FILE
INSPECTIONS

SEMIANNUAL ROCF INSPECTION FORM
INSPECTION EQUIPMENT
SAFETY

ROCF SYSTEMS CCMPCNENTS
GRAVEL STOPS

BASE & COUNTERFLASHING
COPING

VENT FLASHING

PITCH PANS

THRU-WALL FLASHING

EXPANSION JOINTS

TOTAL

STUDENT ASSIGQWMENTS:

TO PROVIDE GUIDELINES FOR ESTABLISHING AND CONDUCTING A

TIME REQUIRED

5 MINUTES
5 MINUTES
10 MINUTES
15 MINUTES
5 MINUTES
15 MINUTES
5 MINUTES
10 MINUTES
10 MINUTES
5 MINUTES
5 MINUTES
5 MINUTES
10 MINUTES

10 MINUTES
115 MINUTES

REVIEW FLASHING DETAILS IN "ROCF MAINTENANCE MANUAL"

TRAINING AIDES & HANDCUTS:

a) 1 35mm SLIDE PROJECTIOR
B) SCREEN N

C) HEAT GUN & MOISTURE METER
D) (VERHEAD PROJECTOR

RM 1-1
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LECTURE:

et et

A) INTRCDUCTION (5 MINUTES): STATE THE LESSON PURPCSE.

B} HISTORICAL FILE (5 MINUTES):
DISCUSS:

1)
2}
3)
4)
5}
6)

7)

8)

9)
10)

ROOF PLANS AND SPECIFICATIONS

CONTRACT DOCUMENTS

NAME AND ADDRESS OF ARCHITECT, CONSULTANT, CONTRACTOR,
AND OTHER PERSCNS CF FIRMS CONCERNED WITH ROGF
INSTALLATICN

ALI, CCRRESPCNDENCE CR NOTES BETWEEN PARTIES INVQLVED
WITH ROCF INSTALLATION

BONDS OR GUARANTEES FOR MATERIAL MANUFACTURER AND/CR
CONTRACTOR

RECORD OF ALL INSPECTIONS DURING ROCF INSTALLATICN,
TOGETHER WITH ANY INSTRUCTIONS TO ROCEFING CONTRACTOR
REPORT OF EACH MAINTENANCE INSPECTION, WITH PHOTGS

RECORD OF ANY CHANGES MADE TO OR (N ROCF SURFACES,
INCLUDING MBCHANICAL CR ELBECTRICAL INSTALLATICNS,

ANTENNA REPATR WORK, EIC.

REPORTS OF ANY PROBLEMS AND CCRRECTIVE ACTION TAKEN
RECORD CF ALL MAINTENANCE WORK DONE

C) INSPECTICNS: (10 minutes)
DISCUSS:

THE KEY TO PROPER ROCF MAINTENANCE BEING THE ADOPTIQN
CF A PERICDIC INSPECTION SYSTEM AND WHEN THESE
INSPECTIONS SHOULD BE MADE.

THE IMPORTANCE (F CHECKING THE ROCFING SYSTEM DURING
INSPECTICN.

D) INSPECTION ROCF FORMS: (15 minutes)
DISCUSS:

THE WAY TO USE AND CCMPLETE THEM

E} INSPECTICN BQUIPMENT: (5 minutes)
THE FOLLOWING TOCLS AND BQUIPMENT ARE REQUIRED FOR ROCK
INSPECTIONS:

1. CLIP BOARD, PAPER, REPCRT FORMS, RULER, PENCILS,
ETC.

2. STURDY EXTENSION LADDER

3. SATCHEL, TOOL BCGX, OR BACK PACK

4, FLASHLIGHT (IN WORKING ORDER)

5. UTILITY KNIFE CR ROCFER'S KNIFE, WITH BLADES

6. MEASURING TAPE

7. SCREWDRIVER, PLIERS, CLAW-HAMMER

8. SPAUD BAR, COAL CHISEL

9. WHISK BROOM AND WIRE BRUSH

10. ROPE AND GLOVES (1/4 NYLCON ROPE, LEATHER GLOVES)

11. PAINT SPRAY CAN
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12.
13.
14.
15.

DRY RAGS, MINERAL SPIRITS (FCR CLEAN-UP)
MOISTURE METER

HEAT GUN (NON-CONTACT INFARED THERMCMETER)
CAMFRA AND FIIM

F) SAFETY: (15 minutes)

STRESS:
A)
B)
&)
D}

E}
F)

EXTREME CAUTION MUST BE EXERCISED WHEN WORKING N
ROCE'S, AND INSPECTCRS SHOULD INSIST UPON GOCD
SAFETY PROCEDURES.

LADDERS SHOULD BE STURDY, FIRMLY SET AT BASE, AND
SECURELY TIFD OFF AT THE TOP.

MATERTALS AND BQUIPMENT SHOULD BE HOISTED UP - NOT
CARRIED UP THE LADDERS,

CHBECK KETTLES AND HOISTED CR PUMPING BEQUIPMENT
SHOULD BE CHECKED REGULARLY WITH THE MANUFACTURERS
INSTRUOCTIONS.

HAND TOQLS MUST BE USED AND STORED PROPERLY.

AFTER SEVERE STORMS, USE EXTREME CAUTICN ARCUND
ELECTRICAL LINES. NEVER STEP BACKWARDS WITHOUT
LOCKING FIRST.

G) ROCF SYSTEMS COMPONENTS: (55 minutes)

1. MEMBRANE
2.  FLASHINGS

A}
B)
Q)
D)
E}
F)
G)
H)

GRAVEL STOPS

BASE FLASHINGS
CCUNTER FLASHING
COPING

VENT FLASHINGS
PITCH PANS
THRU-WALL FLASHINGS
EXPANSICN JOINT
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ROCF MAINTENANCE

INTRODUCTION (5 minutes)

ITISESTIMATEDTHAT4OPERCENTOFROOFFAILURESAREDUETUD¢ADE—
QUATENEJNTENANCEBYONNERS—ORNOmmI'ENANCEATAIL. The MOST IMPORT-
ANT REASON FOR ESTABLISHING A PROGRAM OF REGULAR ROCF MAINTENANCE IS TO
PROTECT THE OWNER'S INVESTMENT. A PROPERLY EXBCUTED MAINTENANCE PROGRAM
WIILADDYEARS'IOTHEUSEE‘ULLIE‘EOF'IHEROOF,WI[LDETI’ECI‘MINORPRCBIM
REFORE DAMAGE IS WIDESPREAD, AND WILL AVOID ANNOYING INTERRUPTION OF THE
INTERNAL FUNCTIONS COF THE BUILDING.

THE PURPOSE OF THIS COURSE IS TO PROVIDE GUIDELINES FOR ESTABLISHING
AND CONDUCTING A ROCF MAINTENANCE PROGRAM. THE BEST TIME TO PLAN FOR ROCF

MAINTENADK?EISATTHET]METHEROGFISFIRSTINSTAILED.

HISTORICAL FILE (5 minutes)

A HISTORICAL RECORD SHOULD BE MAINTAINED FOR ROCFS FRQM THE TIME THEY
ARE INSTALLED. SUCH A RECORD SHOULD INCLUDE:

1. ROCF PLANS AND SPECIFICATICNS.

2. CONTRACT DOCUMENTS.

3. NAME AND ADDRESS OF ARCHITECT, CONSULTANT, CONTRACTCR AND CTHER
PERSONS OR FIRMS CONCERNED WITH ROCF INSTALLATICN.

4. AL CORRESPCNDENCE OR NOTES BETWEEN PARTIES INVOLVED WITH ROGF
INSTALLATICN. B

5. BONDS OR GUARANTEES FROM MATERIAL MANUFACTURER AND/OR ROCFING
CONTRACTOR.

6. RECORD OF ALL INSPECTICNS DURING ROCF INSTALIATION, TOGETHER WITH

ANY INSTRUCTIONS TO ROCFING CCNTRACTOR.

R 1-4



7. REPORT OF EACH MAINTENANCE INSPECTICM, WITH PHOTCS.

8. RECORD CF ANY CHANGES MADE TO OR ON ROCF SURFACES, INCLUDING
MECHANICAL OR FLECTRICAL INSTALIATIONS, ANTENNA REPAIR WORK, ETC,
9. REPORTS OF ANY PRCBLEMS AND CORRECTIVE ACTION TAKEN.

10. RECORD OF ALL MATNTENANCE WORK DONE.

| INSPECTIONS (10 minutes)

THE KEY TO A PROPER ROOF MAINTENANCE PROGRAM IS THE ADOPTION OF A
PERICDIC INSPECTION SYSTEM. REGULAR INSPECTION OF THE ROOF SHOULD BE MADE
| BY CQUPETENT PERSCNNEL AT LEAST TWICE EACH YEAR, PREFEPABLY EACH SPRING AND
FALL. IN ADDITION, AN INSPECTION SHOULD BE MADE AFTER EXPCSURE OF THE ROCF
| TO UNUSUALLY SEVERE WEATHER CONDITIONS OR OTHER HAZARDS. MAINTENANCE
PERSONNEL CAN BE TRAINED TO MAKE INSPECTIONS, USING THE INSPECTION CHECK-
LIST PROVIDED.

DURING INSPECTIC(N, EVERY COMPCONENT CF THE ROCFING SYSTEM MUST BE

CLOSELY CHECKED., ANY SIGNS OF DETERIORATICN SHOQULD BE NOTED, TCGETHER WITH
CO_RR}':'L'I‘IVE ACTICN TO BE TAKEN. WHEN THE CORRECTIVE WORK HAS BEEN
PERFORMED, THIS IS NOTED AND DATED TO PROVIDE HISTORICAL RECORD.

THE USE OF INSPECTION REPORT FORMS WILL SAVE TIME, MAINTAIN UNIFORMITY
IN RECORD KEEPING, AND PROVIDE A "CHBECK-LIST" TO REDUCE THE CHANCE QOF OWER-

LOOKING IMPORTANT ROCF COMPONENTS DURING THE INSPECTICN.
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SEMIANNUAL ROCF INSPECTICN REPORT FORM

{15 minutes)
BUILDING: DATE OF INSPECTICN:
LOCATION: INSPECTED BY:
ROOF MEMBRANE
1. GENERAL APPEARANCE:
GOCD FATR POOR

2. WATERTIGHTNESS:
NO LEAKS REPORTED
LEAK REPORTED AT (GIVE LOCATIQN) :

3. REPORTED LEAK QOCCURS:

EVERY RATN

CNLY WITH LONG CONTINUED RAIN

ONLY WITH HIGH WINDS

DIRECTICN CF WIND?

ONLY WHEN PONDING CCCURS

4. CONDITION OF AGGREGATE:

UNIFORMLY DISTRIBUTED

BARE AREAS

TNADBQUATE AMCUNT COF AGGREGATE
EXCESS AMOUNT CF AGGREGATE

5. CONDITION CF MEMBRANE:

UNIFORM COVERAGE OF BITUMEN

EXPOSED EDGES CF FELT

EDGES CF FELT CURLED

BLISTERS IN FELT

FISHMCUTHS IN FELT

TEARS, SPLITS, CRACKS IN FELT

FELT DRIED OUT

BUCKLING OR SAGGING OF FELT

ALLIGATORING CF BITUMEN

6. RECCMMENDED TREATMENT OF MEMBRANE:
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SEMIANNUAL ROCF INSPECTION REPORT FORM
PAGE 2

FLASHINGS

1. BASE FLASHINGS:
GOOD CONDITICN

DETERIORATED SURFACE

VERTICAL JOINTS OPEN

BASE OF FLASHING LOOSE

SAGGED OR SEPARATED FROM PARAPET WALL
TEARS, SPLITS OR CRACKS IN BASE FELT

2. CCUNTERFLASHING:
WELL~ANCHORED IN MASONRY

CONDITION COF CAULKING AT MASCONRY
BONDS, BUCKLES OR DAMAGE TO METAL

LAP JOINTS SEALED

3. COPING:
GOCD CONDITION

IAP JOINTS SEALED

BENDS, BUCKILES OR DAMAGE TO METAL

LOCSE FASTENERS

4. VENT FLASHING (LEAD BOOTS):
GOD CONDITION

BASE FLANGE LOCSE

BOOTS TURNED DOWN INTO VENT PIPES

HOLES OR DAMAGE TO LEAD BOOTS

5. CHIMNEY VENTS:
GOOD CANDITION

BASE FLANGE LOCSE

CALILARS SEALED

RATN CAPS SECURE

GALVANIZED METAL PAINTED

6. PITCH PANS:
COD COADITION

BASE FLANGE LOCSE

FILLED WITH BITUMEN

GALVANIZED METAL PAINTED

7. GRAVEL STOPS:
GOD CONDITION

IAP JOINTS SEALED

BENT, BUCKLED CR DAMAGED METAL
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SEMIANNUAL ROCQF INSPECTION REPORT FORM
PAGE 3

8. DISSIMITAR METAIS;
NO DISSIMILAR METALS IN CONTACT

DISSIMILAR METALS ARE INSULATED OR ISOLATED

WHAT METALS ARE INVOLVED

9. RECCMMENDED TREATMENT FOR FIASHINGS: (USE BACK OF PAGE IF NECESSARY)

DRATNAGE SYSTEM

1. SCUPPERS:
OPEN AND IN GOCD COMDITICN

SEALFD TO FLASHING

BASE FLANGE SEALED

2. ROCF DRAINS:
OPEN AND IN GOCD COMNDITIN

SEALED TO MEMERANE

DETERICRATICN COF METAL

CONDITION OF STRAINER

3. GUTTIERS:
CPEN AND IN GOD CONDITION

SECURELY FASTENED

LAP JOINTS SEALED

BENT OR DAMAGED METAL

4. DOWNSPOTS:
OPEN AND IN GOD CONDITICN

SECURELY FASTENED

BENT COR DAMAGED METAL

SPLASH BLOCKS IN PLACE

5. RECCMMENDED TREATMENT FOR DRATNAGE SYSTEM:
(USE BACK OF PAGE IF NECESSARY)

GENERAL HOUSEKEEPING -

1, CLEANNESS:
ROCF IS CLEAN AND FREE CF TRASH AND DEBRIS

FOUND LITTER. TYPE

FOUND LOOSE OBJECTS. TYPE
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SEMIANNUAL ROCF INSPECTIGN REPORT FORM
PAGE 4

2. PAINTING & CAULKING:
ALL FERROUS METALS WELL PROTECTED

AlL MASONRY/CONCRETE SURFACES SEALED

WHAT ARFAS NEED CAULKING?

WHAT AREAS NEED PAINTING?

3. DISSIMILAR METALS:
NO DISSIMILAR METALS IN CONTACT

FOUND DISSIMILAR METALS IN CONTACT;
TYPE

4. REPATR WORK RECCMMENDED:

5. REMARKS: (ADD ADDITIONAL SHEETS AS REQUIRED)
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IN ADDITICN TO REGULAR INSPECTICON REPORTS, A RECORD OF ANY WORK PER-
FORMED ON THE ROOF SHOULD BE INCLUDED IN THE HISTORICAL FIILE--NOT JUST
ROOFING REPATIR. OFTEN REPATR WORK BY ELECTRICAL AND/CR MECHANTICAL TRADES
ON ROOF-MOUNTED BQUIPMENT MAY CAUSE DAMAGE TO THE ROCF. ALSC, INSTALLA-
TIONS CF ANTENNAS, GUY WIRE ANCHORS, OR OTHER EQUIPMENT (N THE ROCE SHCULD
BE INSPECTED AND RECORDED. THESE SHOULD ONLY BE INSTALLED ON A RCCF UNDER
THE SUPERVISION OF A MAINTEMANCE PERSQN.

PHOTOGRAPHS ARE VALUABLE RECORDS AND SHOULD BE USED TO ACCOMPANY AND
SUPPLEMENT THE INSPECTICN REPORTS. CAMERAS WHICH PROVIDE "INSTANTANECUS
DEVELOPING" CF FIIM ARE RECOMMENDED, AS THEY GIVE IMMEDIATE RESULTS AND IN-
VOLVE LOWER INITIAL COST. OTHER CAMERAS MAY BE USED WHERE CLARITY OF

DETAIL, ENLARGEMENTS, SLIDES OR MULTIPLE COPIES OF PRINTS ARE DESIRED.

INSPECTION EQUIPMENT (5 minutes)

THE FOLLOWING TOCLS AND EQUIPMENT ARE RECCMMENDED FOR ROCE INSPECTIONS.

1. CLIP BOARD, PAPER, REPORT FORMS, RULER, PENCILS, EIC.
2. STURDY EXTENSICN LADDER

3. SATCHEL, TOOL BOX, OR BACK-PACK

4, FLASHLIGHT (IN WORKING ORDER)

5. UTILITY KNIFE OR ROOFER'S KNIFE, WITH BLADES

6. MEASURING TAPE

7. SCREWDRIVER, PLIERS, CLAW-HAMMER

8. SPUD BAR OR COAL CHISEL

9. WHISK BROOM AND WIRE BRUSH

10. ROPE AND GLOVES (%" NYLON ROPE, LEATHER GLOVES)

11, PAINT SPRAY CaN
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12. DRY RAGS, MINERAI SPIRITS (FOR CLEAN UP)

13, MOISTURE METER
14. HEAT GUN (NON-CCONTACT INFARED THERMOMETER)

15, CAMERA AND FIIM

SAFETY (15 minutes)

EXTREME CAUTION MUST BE EXERCISED WHEN WORKING CN ROOFS, AND INSPBECT-
ORS SHOULLD INSIST UPON GOOD SAFETY PROCEDURES BY ALL WORKMEN INVOLVED IN THE
ROOFING OPERATICNS. LADDERS SHOULD BE STURDY, FIRMLY SET AT BASE, AND
SECURELY TIED CFF AT THE TOP. MATERIALS AND EQUIPMENT SHCULD BE HOISTED UP
——NOT CARRIED UP THE LADDER.

HOT BITUMEN IS HAZARDCUS FOR BURN INJURY, AS WELL AS POTENTIAL FOR
FIRE, KETTLES, AND HOISTING OR PUMPING EQUIPMENT SHOUID BE CHECKED REGULAR-
LY WITH THE MANUFACTURER'S INSTRUCTIONS, AND HAND TOOLS MUST BE USED AND
STORED PROPERLY.

WIND AND/OR WET CONDITIONS INCREASE HAZARDS WHEN WORKING CLOSE TO THE
EDGE OF ROOFS, AND MAY REQUIRE SAFETY LINES. AFTER SEVERE STORMS, BE ALERT
FOR PCSSIBLE ELECTRICAL LINES. NEVER STEP BACKWARDS WITHOUT LOCKING FIRST.
EXERCISE CARE WHEN WORKING ARCUND SHEET METAL, AS LOOSE EDGES AND CORNERS
ARE SHARP, ROCE'ING NAILS ARE CFTEN SPILLED, OR LEFT LYING ON THE ROCOF; THEY
COULD CAUSE PERSCNAL INJURY, CR DAMAGE TO THE MEMBRANE. INSIST UPCN GOCD

HOUSEKEEPING.

ANOTHER CCMMON DANGER IS THE -POSSIBILITY OF TOCLS, EQUIPMENT, OR
MATERIALS FALLING (FF THE ROOF, OR BEING BLOWN OFF BY THE WIND. ALSO, CARE
MUST BE GIVEN TO THE DISPOSAL OF TRASH AND DEBRIS CAUSED BY THE ROCFING
OPERATICNS. ENCLOSED TRASH CHUTES OR ENCLOSED CONTAINERS SHOULD BE USED FOR
TRASH REMCVAL.
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ROCE SYSTEM CCMPCNENTS (5 minutes)

THE BASIC CQMPCNENTS OF A BUILT-UP ROQF SYSTEM (BURS) ARE: (1) THE
MEMBRANE, (2) FLASHINGS, AND 93) DRAINAGE SYSTEM.
1. MEMBRANE.

MEMBRANES ARE BUILT UP CF SEVERAL LAYERS (OR PLIES) COF ROCFING

WHHETHEFELTREINFORCESTHEMEMBRANEFORSI'RENGTH. THE SURFACE IS
USUALLY COVERED WITH AGGREGATES (GRAVEL, CINDERS OR CRUSHED RCCKS) TO
PROTECTTHEMFMBRANEFRCMTHEULTRA—VIOLETRAXS@THESUN, AND FRM
PUNCTURE.

BITUMENS ARE MADE FRCM ETTHER ASPHALT OR PITCH. ASPHALT IS A
PETROLEUM PRODUCT FRQM CRUDE OIL REFINERIES; PITCH IS A BY-PRODUCT OF
CCAL TAR, USUAILYDERIVEDFRCMTHECCKINGOFSTEELMILIS. ALTHCUGH

ASPHALTABDPITU&AREBOHiED{MTMATERIAIS,THEYSHMDBEVERBE

MIXED.

SMBOIHASPHALTAM)PITG{IO(I(ALHCE,THEFOIIMGS]MPLEAMD
RELIABLE TEST CAN BE USED TO TELL THEM APART.

PIACEASAMPIECFBM(INSD@ILPIEEE‘S)INIUACUPOFS.OLVENT
(LICETTERHUID,KEROSENEORMDIERALSPIRTTS)MDSHAKEORSTIRTTEDEX-
TURE FOR ABOUT ONE MINUTE. IF THE SCLVENT TURNS BIACK AND NON-TRANS-
PARENT, IHEBITWEENISASPHALT;II‘THESOLVENTTURNSSLIG—ELYYE[WOR
YELLOW-GREEN AND IS TRANSPARENT, THE BITUMEN IS PITCH., FELTS ARE FLEX-
IBLERDILSHEETSTHATHAVEBEEN-_SATURATEDINBI‘IUMEN (ASPHALT OR
PITCH) . ITISNECE‘SSARYTOUSEASPHALTSMURATEDFELTSWITHASPHRLT
BMINTT{EMRANE,ORPHG{SMJRATEDFELTSWTIHPHU{BM.

THERE ARE TWO BASIC TYPES CF FELT: ORGANIC AND GLASS FIBER.
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(A) ORGANIC FELTS ARE MADE OF WOCD FIRERS, WASTE PAPER, AND QLD

RAGS.
(B) ASBESTOS FELTS ARE MADE CF ASBESTOS FIBERS, WITH SOME ORGANIC
FIBERS.

(C) GLASS FELTS ARE MADE OF VERY FINE STRANDS OF GLASS FIBERS.
CEMENTS USED IN ROOFING WORK ARE ROQFING CEMENT AND FLASHING
CEMENT. ROQFING CEMENTS FLOW MORE EASILY, AND ARE USED WITH MEMBRANE
REPATRS. THESE MAY HAVE ASPHALT OR COAL TAR BASE, AND MUST BE CQMPAT-

IBLE WITH THE MEMBRANE BITUMEN. SCOME "WET PATCH" ASPHALT ROCFING
CEMENTS CAN BE USED TO MAKE REPATRS EVEN WHEN SURFACES ARE WET, AND
COAL TAR BASE ROCFING CEMENTS CAN ALSO BE USED IN WET LOCATIONS.
FLASHING CEMENTS ARE STIFFER, AND WILL STAY IN PLACE EVEN ON WALLS.
CNLY ASPHALT-BASED FLASHING CEMENTS ARE AVAILABLE, BUT THEY CAN BE USED
WITH ALL FLASHING. FLASHING CEMENTS CAN ALSO BE USED FOR ASPHALT-BASED
MEMBRANE REPATR IF ROCFING CEMENT IS NOT AVAILARLE.

PRIMERS ARE ASPHALT - OR COAL TAR - BASE BITUMENS THAT ARE THINNED
WITH SOLVENT. PRIMERS ARE REQUIRED TO MAKE THE THICKER CEMENTS ADHERE
TO METAL, CONCRETE, MASCNRY OR OTHER SMOOTH OR NONABSORBENT SURFACES.
ASPHALT-BASE PRIMERS ARE USED WITH ASPHALT CEMENTS, AND COAL TAR-BASE
PRIMERS ARE USED WITH COAL TAR CEMENTS.

2. FLASHINGS. (35 minutes)

FLASHINGS ARE USED WHERE THE BUILT-UP MEMBRANE TERMINATES, OR IS
INTERRUPTED. ‘THIS OCCURS AT THE EDGE OF THE ROCF, WHERE ROCF MEETS A
WALL, OR CHIMNEY, AT EXPANSION JOINTS, OR WHEREVER PIPES OR OTHER
MECHANICAL DEVICES PENETRATE THE ROCF. FIASHINGS MAY BE A BROKEN CON-
TINUATION CF THE FLASHING MEMBRANE UP A WALL OR CURB (CAIIED "BASE
FLASHING"), OR IT MAY INVOLVE METAL OR CTHER MATERIAL. SCME CF THE
BASIC TYPES OF FLASHING ARE DESCRIBED IN THE FOLLOWING.
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FLEXIBLE VAPOR RETARDERTO
SERVE AS INSULATION RETAINER—
ATTACHED TO TOP OF CURB

CHAMFER EACH SIOE

OF WOOD CURS
TO DRAIN

Z
= |

COMPRESSIBLE
INSULATION

wWOOQD CANT TO

PROVIDE STRUCTURAL

.\ X

STRENGTH:

WOOD NAILER EACH SIDE
SECURED TO DECK WITH
APPROPRIATE FASTENERS

APPROX. 24" O.C.
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I\ 2" NOMINAL
\ NAIL TOP AND BOTTOM
\ APPROX. 16" O.C.
~

FASTENERS APPROX.
8" 0.C.

FASTENERS APPROX.
~ §"0.C.—BOTHSIOES
s
FIZEBASE FLASHING—
2 COVER TOP OF BASE
~ FLASHING WITH VAPOR
= RETARDER




(&)

(B)

C)

"GRAVEL S‘I‘OPS"_AREMETALSTRIPSWITHAVERI‘ICALLIPUSED
ARCUND THE OPEN EDGES CF A BUILT UP ROCF. THE PURPCSE IS TO
TERMINATE AND ANCHOR THE MEMBRANE, AND TO CCNTAIN THE LOOSE
GRAVEL (N THE SURFACE. (SEE FIGURE 1)

"BASE FLASHING" IS A CONTINUATION CF THE MEMBRANE UP A SHORT
DISTANCE ON A WALL, CHIMNEY, PARAPET CR CURB., SINCE ROCFING
FELT WILL CRACK IF BENT AT 90 DEGREES, A 45 DEGREE BEVEL
STRIP (CALLED A CANT-STRIP) IS USED WHERE ROCF SURFACES ABUT
A VERTICAL WALL. THIS CANT STRIP REDUCES THE ANGLE, AND
ALLONS THE MEMBRANE TO TURN UP THE WALL. GRAVE‘ILISG\]LYUSED
OVER THE HORIZONTAL MEMBRANE, SO A SPECIAL PROTECTIVE TYPE
FELT IS USED AS A TOP LAYER OVER THE BASE FLASHING. (SEE
FIGURE 2).
"COUNTERFLASHING" IS A METAL STRTP EMBEDDED IN THE MASONRY
ABOVE BASE FLASHING, AND BENT DOWN OVER THE TCP (F THE BASE
FLASHING TO PREVENT WATER PENETRATION BEHIND IT. (SEE FIGURE
2).
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lesson 2

ROCF MAINTENANCE

3:10 - 5:00

field trip, maintenance and inspection




LESSCN PLAN 2

1. SUBJECT: ROQOF MAINTENANCE

2. OBJECTIVES: TO WALK THROUGH THE ACTUAL PRCCEDURE OF A ROCOF INSPECTION

AS REQUIRED FOR MATNTENANCE,

3. LESSON OUTLINE:

SUBJECT TIME REQUIRED
A.  INTRCDUCTION 10 MINUTES
B. SAFETY REVIEW 10 MINUTES
C.  INSPECTION EQUIPMENT S MINUTES
D. EVERYONE ON THE ROCF 5 MINUTES
E. THE ROOF INSPECTION: 80 MINUTES
TO INCLUDE: GRAVEL STOPS
DRAINS

BASE FLASHINGS
COUNTERFLASHINGS

COPING

PITCH PLANS

EXPANSICN JOINTS

THRU-WALL FLASHINGS

BLISTERS

SPLITS

BARE FELT

WEATHER DAMAGE

TOTAL 110 MINUTES

4. TRAINING AIDS & BEQUIPMENT

ROCF_INSPECTICN EQUIPMENT

1. CLIP BQARD, PAPER, REPORT FORMS, PENCIIS, EIC.
2. STURDY EXTENSION LADDER
3. SATCHEL, TOQL BOX, COR BACK-PACK

™ _T




FLASHLIGHT (IN WORKING ORDER)

UTTLITY KNTFE OR ROOFER'S KNIFE, WITH BLADES
MEASURING TAPE

SCREWDRIVER, PLIERS, CLAW HAMMER

SPUD BAR OR COLD CHISEL

. WHISK BRCCM AND WIRE BRUSH

0. ROPE AND GIOVES (4" NYLON ROPE, LEATHER GLOVES)
1. PAINT SPRAY CAN

12. DRY RAGS, MINERAL SPIRITS (FOR CLEAN UP)

13. MOISTURE METER, DIRECT READING

14, HEAT GUN (NON-CONTACT INFRA-RED THERMOMETER)
15. POLARQID CAMERA WITH FIIM

[ o R+ o I s AW L I =
v e e e s

5. MATNTENANCE ROCOF INSPECTION

{B)

{B)

(@

(D)

(E)

{F)

INTRODUCTION (10 MINUTES) STATE THE LESSQN PURPCSE

SAFETY REVIEW (10 MINUTES)

DISCUES:

1. PROPER SAFETY PROCEDURES, SUCH AS USE OF LADDERS, AVOIL-
ANCE CF SHARP EDGES OF THE FLASHINGS, DON'T BACK UP
WITHOUT LOCKING.

2. OSHA RULES RELATIVE TO WORK IN HIGH PLACES.

3. MAKE SURE CLASS IS DRESSED PROPERLY IN SHOES WITH
NON-SLIP SOLES, LONG SLEEVES AND LEATHFR GL{VES.

INSPECTION EQUIPMENT { 5 MINUTES)
AT THIS TIME & COMPLETE INVENTORY SHOULID BE MADE OF THE

INSPECTICN BQUIPMENT THAT WILL BE USED ( SEE 4 ABOVE)

EVERYONE ON THE ROCF ( 5 MINUTES)
'IHEINSI‘RUCI‘ORIEADST!{EGR(IIPCNIOTHEROCF, EXPLATNING
PSI-EIGOES'IHEPROPERWTOCLHEALADDER. HANDS ON
SIDE RAILS AND FEET ONLY ON THE RUNGS.

THE ROOF INSPECTICN (80 MINUTES)
AFPERABRIEE‘REVIENOFTHEVARI(IJSPARI‘SOFTHEROCE‘

(SEE ITEM 3 ABOVE), THE INSTRUCTOR WILL LEAD THE CLASS
IHRO;GHTHEEXAMJNATICNCFTHEVARICUSPARI‘SOFTHEROCF
SYSTEM, AS DESCRIBED IN THE LESSON OUTLINE.

EVERYCNE SAFELY CFF THE ROOF
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Se THE ROCF INSPECTICN LESSCN OUTLINE

ONCE ON THE ROOF IT IS UP TO THE INSTRUCTOR TO EXPLAIN TO THE CLASS
WHAT THEY ARE LOCKING FOR IN SUCH A WAY THAT THEY CAN SEARCH FOR ANY PRCB-
LEMS IN AN ORDERLY WAY. THIS EXPLANATICN WILL FOLLOW THE LESSON CUTLINE AS
SET FORTH IN PART 3.

GRAVEL, STCPS; THESE ARE MADE OF A MATERIAL DIFFERENT FROM THE ROOF MM-
BFANE AND FRECUENITLY EXPAND AND CONTRACT AT A DIFFERENT RATE. C(HECK CARE-
FULLY TO SEE IF THIS DIFFERENTIAL MOVEMENT HAS CAUSED ANY OPENINGS.

DRAINS; FREQUENTLY GET TCOTALLY OR PARTTAILY STOPPED UP AND MUST BE
CIEANED AT EVERY INSPECTICM. IF NO DEBRIS IS SEEN, LOCK FOR SIGNS OF STAND-
ING WATER ARCUND DRAINS. THIS MIGHT INDICATE AN INTERNAL BLOCKAGE.

BASE FLASHINGS ARE AN IMPORTANT SOURCE Y LEAKS. A VERY HIGH PERCENT-
AGE OF ALL LEAKS ORIGINATE AT THE EDGES OF THE ROCF, AND ALL FLASHINGS NEED
TO BE CHECKED VERY CAREFULLY AT EVERY INSPECTICN.

COUNTERFLASHINGS; EVERYTHING SAID ABOUT BASE FLASHINGS APPLIES HERE
PLUS THE FACT THAT THEY ARE MORE EASTLY DAMAGFI},

CCPING; JOINTS ARE ONE CF THE PRIME CAUSES CF LEAKS.

PITCH PANS; TEND TO DRAIN CUT CR ARE FILLED WITH THE IMPROPER MATERIAL
AND WHEN THEY DO THEY DEVELOP CRACKS THAT CAN LEAD TO LEAKS. LOOK AT THE
DETATIS IN THE BACK OF THIS BOK TO FIND MANY BETTER WAYS TO FLASH AREAS
WHERE PITCH PANS ARE USED,

EXPANSION JOINTS; BY THEIR VERY NAME YOU CAN TELL THAT THEY ARE LOCATED
IN AREAS OF MOVEMENT. BECAUSE Cf THIS THEY MUST BE CHECKED VERY CLOSELY FOR
DAMAGE FRCI"I-NDVEMENI‘. )

THRU-WALL FLASHINGS ARE IMPOSSIBELE TO INSPECT THCROUGHLY BECAUSE MOST
OF THEM ARE IN THE WALL, BUT THE PART THAT IS EXPOSED MIJST BE CHECKED VERY

CAREFULLY.
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Se THE ROOF INSPECTION

BLISTERS; DO NOT LEAK, BUT THEY CAN BECCME THE CAUSE OF LEAKS IF THEY
ARF RUPTURED. ALL BLISTERS CN THE ROCF MUST BE LOCATED AND CHECKED EVERY
INSPECTION. MAKE IT A POINT NOT TO STEP ON BLISTERS BUT IF THEY BECQME TOO
IAFGE (SAY TWO SQUARE FEET) IT MAY BECQME NECESSARY TO REPAIR THEM.

SPLITS; ARE FREQUENTLY CAUSED BY EXTREME WEATHER, BY INSTALLATION
DPROBLEMS CR BECAUSE CF AGE., IN ANY CASE, THEY MJST BE LOCATED AND REPAIFED
REFORE THEY WET LARGE AREAS CF INSULATTCN.

BARE FELT; WILL LEAD TO FURTHER DEGRADATICHN QF THE MEMBRANE AND MUST BE
COVERED AS SOON AS IT IS DISCOVERED.

WEATHEK DAMAGE; INCLUDES NEAPLY ANYTHING THAT HAPPENS TC THE RCCEF AS A
SESUTT OF BAD WEATHER. THIS DAMAGE CAN INCIUDE SUCH THINGS AS FALLEN TREE

LIMBS, WIND UPLIFT, LIGHINING DAMAGE, STCNE SCOURS AND OTHERS.
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LESSON 3

ROCF MAINTENANCE

8:00 - 6:50

TROUELE SHOCTING AND ROCF REPAIR



Ll
.

LESSCN 3

SURJBECT: ROCF MAINTENANCE
OBJECTIVES: TO DISCUSS TROUBLE SHCCTING AND REPAIRS

LESSCN OUTLINE: (110 MINUTES)

SUBTACT TIME REQUIRED
A, INTRODUCTION 10 MINUTES
B. IMPORTANCE OF TROUELE SHOOTING 10 MINUTES

C. MAINTENANCE & LIFE CYCLE COSTING 10 MINUTES

D. MAINTENANCE & LONGEVITY 20 MINUTES
E. MINCR REPAIRS 5 MINUTES
F. MAJOR REPAIRS 10 MINUTES
G.  EMERGENCY REPAIRS 30 MINUTES
H. SUMMARY 15 MINUTES

TOTAL 110 MINUTES

TRAINING AIDS
a) 35mm SLIDE PROJECTCR
B) OVERHEAD PROJECTCOR
C) SCREEN
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ESTABLISHING & MAINTATNING A MAINTENANCE PROGRAM

A}

B)

D)

E)

!

G)

H)

INTRODUCTION (10 MINUTES): STATE THE LESSON PURPOSE AND BRIEFLY REVIEW
LAST LESSON.

IMPORTANCE OF MAINTENANCE ¢ TROUBLE SHOCTING (10 MINUTES): STATE
IFSSON PURPOSE - DESCRIBE TROUBLE SHOOTING AND SHOW EXAMPLES OF TROUBLE
SHOOTING.

MAINTENANCE & LIFE CYCLE COSTING (10 MINUTES): SHOW THE IMPORTANCE OF
REGUIZR MAINTENANCE TO THE LIFE OF THE ROCF. ALSO SHOW HOW SMALL
AMOUNTS SPENT ON MAINTENANCE RETURN HUGE DIVIDENDS.

MAINTENANCE & LONGEVITY (20 MINUTES): SHOW AND REVIEW THE MANY WAYS A
ROCF'S LIFE CAN BE CUT SHORT BY POCR CR NO MAINTENANCE.

MINOR REPATIRS { 5 MINUTES): THESE ARE ESSENTIALLY "COLD PROCESS"
REPATRS THAT CAN BE DOWE BY THE OWNER AFTER THE W TY EPIRES —
DURING WARRANTY TIME, THE CONTRACTOR DOES ALL REPAIRS.

MAJOR REPATRS (10 MINUTES): "HOT PRCCESS" REPAIRS REQUIRED AT ANY TIME
DURING LIFE CF ROCF AND DONE BY PROFESSICNAL ROCFER PREFERABLY
INSTALLER.

EMERGENCY REPATRS (30 MINUTES): REPATRS DONE (FREQUENTLY UNDER ADVERSE
CONDITIONS) TO PREVENT WATER DAMAGE TO THE BUIIDING. EXPLAIN THE
DETATL, DEMONSTRATE.

SUMMARY (15 MINUTES): SUMMARIZE ABOVE WITH EMPHASIS ON TYPES OF

RM 3-2



ESTABLISHING & MAINTAINING A MATNTENANCE PROGRAM

THE IMPORTANCE OF MAINTENANCE (10 MINUTES)

THE MATNTENANCE PROGRAM FOR THE ROOF OF A BUILDING SHOULD BEGIN AT THE
TIME THE BUILDING IS BEING BUILT. THE ROOF SHOULD BE DESIGNED SO THAT THE
LEAST PCSSIBLE AMOUNT COF MAINTENAMCE IS REQUIKED. THIS PHILOSOPHY SROULD
START WITH THE DESIGN OF THE ROCF DECK AND CARRY THRCOUGH WITH THE SELECTION
CF THE MEMBRANE PROTECTICN THAT IS THE TCP CF THE COMPLETED ROCF. BETWEEN
THESE STEPS ALL PARTS CF THE ROCF SHOULD BEZ DESIGNED IN SUCH A WAY THAT
MINIMUM MAINTENANCE IS REQUIRED. THIS PHILOSOPHY SHOULD INCLUDE THE AVOID—
ANCE OF ROCF MOUNTED EQUIPMENT.

THE COST OF BUILDING THE ROCF AT THE TIME THE BUIIDING IS BUILT USUALLY
AMCIJNPSTOAPPROXIMATELY3TOSPH¥CENTOFTHECOSTCE‘THEBUEDH@G. THE
COSTOFREPL@CDIGT}MTROOFS@ETD{EDQTT%EFUHIRECANAMQNITOASMAS
15 TO 20 PERCENT OF THE CCST OF THE BUILDING. FOR THIS REASON ALCNE MAIN-
TENANCE IS A VERY DIPOFCEANTPARI‘OFGEITINGTHEMCBTFORYCDRI‘IONEY. THERE
ARE OTHER REASCNS. BEIWEEN 60 AND 80 PERCENT OF ALL LAWSUITS RELATED TO

BUIIDINGSHAVEIODOWI‘IHTHERGJFANDTHESERVICEITGIVES.
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A. MATINTENANCE & LIFE CYCLE COST (10 MINUTES)

ALCNG WITH GOOD DESIGN, MAINTENANCE HAS MORE TC DO WITH EXTENDING LIFE
CYCLE COST OF A ROOF THAN NEARLY ANYTHING. IN FACT, WITHOUT GOOD MATNTEN-
ANCE, THERE IS NO WAY THAT LIFE CYCLE COST CAN BE KEPT DOWN. THIS INCLUDES
THE SEMI-ANNUAL INSPECTICNS AND THE SPRECIAI, INSPECTICNS REQUIRED AFTER EACH
STRESSFUL WEATHER SITUATION,

IN ORDER TO KEEP UP WITH LIFE CYCLE COSTS IT IS NECESSARY TO KEEP GOOD
RECORDS OF WHAT IS DONE ON THE ROCF AND HOW MUCH IT COST. THIS STARTS WITH
THE ROOF INSTALLATICN. NORMALLY, TO GET THE MOST CUT OF THE ROOF IT IS
NECESSARY TC INSTALL A FAIRLY GOOD (EXPENSIVE) ROOF IN THE BEGINNING. THIS
15 NOT TO SAY THAT JUST BBECAUSE A ROCF IS EXPENSIVE, IT IS NECESSARILY GOOD.
THERE HAVE BEEN TOO MANY CASES LATELY OF SPECIAL ROOFS THAT COST A GREAT
DEAL OF MONEY, BUT GIVE VERY LIMITED SERVICE.

LIFE CYCLE COST REFERS TO THE TOTAL COST OF THE ROOF OVER ITS ENTIRE
LIFE. A VERY INEXPENSIVE INSTALIATION THAT REQUIRES A TREMENDOUS AMCUNT CF
REPAIR DURING IT'S RATHFR SHORT LIFE AND THEN REQUIRES AN EXPENSIVE REPLACE-
MJEN'I‘.IS NOT GOING TO BE THE MOST ECONOMICAL ROCF IN THE LONG RUN. USUALLY IT
IS MUCH MORE ECONCMICAL TO INSTALL A MORE EXPENSIVE ROCF THAT WILI, IAST A

LONG TIME WITH A MINIMUM OF REPATR OVER ITS MIXCH LONGER LIFE.

B. MAINTENANCE & LONGEVITY (20 MINUTES)

AS MENTIONED BEFORE, MAINTENANCE IS WHAT MAKES LONGEVITY POSSIBLE. NO
MATTER HOW GOCD THE ROOF IS, IF IT IS NOT MAINTAINED, SVALL PROBLEMS WILL
GROW INTO LARGE PROBLEMS, AND THE ROOF WILL FATL. FATL IN THIS CASE MEANS
"FAIL TO DO THE JOB FOR WHICH IT WAS DESIGNED", NOT STRUCTURAL FATIUKE, AL
THOUGH THERE HAVE BEEN CASES CF THAT EROUGHT ON BY THE LACK OF PROPER MAIN-

TENANCE.
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A SMALL CRACK IN THE ROCF MEMBRANE WILL, IF LEFT UNTENDED, WET AN EVER

ENLARGING AREA OF INSULATION. (AT THIS POINT INSERT OVEREADS OF RIEI
TCIE ON "CAN WET INSULATION BE DRIED IN PLACE" FOR DISCUSSION) WET INSU-

IATION IS OF VERY LITTLE INSULATING VALUE AND CAN BE & DEFINITE PROBLEM FOPR
THE OWNER OF THE BUILDING. FIRST, AND PROBABLY LEAST IMPORTANT, THE BUILD-—
NG COSTS MORE TO HEAT OR COCL. MORE IMPORIANT IS THE POSSIBILITY CF WATER
DAMAGING THE BUILDING CONTENTS OR EVEN THE BUILDING ITSELEF. A RUSTY ROCF
DECKCANLEADTORUSTYBARJOISTSANDEVENIOSTRUCIURALFAILUREOFTHE
ENTIRE ROCF SYSTIM.

THE MATNTENANCE INSPECTION THAT DISCOVERS THE "MINOR” PROBLEMS WITH THE
ROOF REFORE THEY CAN BECQME MAJCR IS THE KEY TO LONG LASTING ROOFS. THIS IN-
SPEcrICNSHMDBEIMDmAmmsc&EDULEOFCNCEEVERYSIXMHSATA
MINIMUM. THIS SHCULD BE SUPPLEMENTED BY SPECIAL INSPECTIONS AFTER ANY
UNUSUAL WEATHER, THE PURPOSE COF THESE INSPECTIONS IS NOT ONLY TO DISCOVER
PRCBLEMS, BUT TO REPAIR SOME COF THE SMALLER ONES RIGHT ON THE SPOT- THIS
LEADS US TO TROUBLE SHOCTING.
C. . TROUBLE SHOOTING

TROUBLE SHOOTING DEALS PRIMARILY WITH REPAIR PROCEDURES. THESE FALL
INTO THREE BASIC TYPES: MINOR, MAJOR AND EMERGENCY.

{. MINCR REPAIRS. (5 MINUTES)

MINORREPAIRSARETHOSEINVOLV]NGSMAILROCE‘AREASWHICHCANBE

SATISFACTORILY ACCOMPLISHED USING COLD METHCDS, AND WHICH DO NOT RBQUIRE THE
TECHNICAL SKILL OF A ROOFER. THESE -REPAIRS SHOULD BE UNDERTAKEN ONLY WHEN
THE SURFACE IS CLEAN AND DRY.

2. MAJOR REPATRS. (10 MINUTES)

MAJOR REPATRS ARE THOSE INVOLVING LARGER ROCF AREAS, THOSE REQUIR-

ING HOT METHCDS, THE REPLACEMENT OF A SUBSTANTIAL AMOUNT CF MATERIAL, OR
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REQUIRE THE TECHNICAL SKILL OF A ROOFER. MAJOR REPAIRS SHOULD NOT BE UNDER-

TAKEN BY THE MAINTENANCE PERSONNEL.
3. EMERGENCY REPAIRS. (30 MINUTES)

EMERGENCY REPATRS ARE THOSE MADE QUICKLY TO PREVENT WATER DAMAGE
TO BUILDING CONTENTS UNTIL DERMANENT REPAIRS CAN BE MADE. THEY ARE USUALLY
TEMPORARY REPATRS, OFTEN MADE UNDER ADVERSE WEATHER CONDITIONS. THE BEST
TIME TO PREPARE FOR EMERGENCY REPATRS IS BEFORE THEY ARE REQUIRED. TO SAVE
TIME IN AN EMERGENCY, BASIC TOOLS AND MATERIALS SHOULD BE STORED IN ONE EAS-
ILY ACCESSIBLE PLACE. THE FOLLOWING ARE SUGGESTED AS MINIMUM.

SUGGESTED TOOLS AND ECQUIPMENT

A) STURDY EXTENSICIN LADDER.,

B) SATCHEL OR TOOL BOX.

C) STRATIGHT-CLAW HAMMER, MASON'S HAMMER,

D} TINSNIPS, POP RIVETER AND RIVEIS.

E} SCREWDRIVER AND SHEET METAI SCREWS.

F) FLASHLIGHT (IN GOOD WORKING ORDER) .

G) UTILITY KNIFE OR ROCFER'S KNIFE, WITH BLADES.

H) MEASURING TAPE.

I) SPUD BAR OR CCIL CHISEL.

J) TROWELS (SQUARE AND POINTED) FOR MASTIC.

K) SCUARE-ENDED SHOVEL.

L) WHISK BROOM AND PUSH EBROCM.

M) CAULKING GUN AND TUBES COF CAULKING (BUTYL CR SILICONE)
N) ROPE AND GLOVES.

0) PAINT BRUSH, FOR PRIMER.

p) WIRE BRUSH.

Q) PLIERS (REGULAR AND WIRE-CUTTING)} AND ADJUSTABLE WRENCH.
R) DRY RAGS,

S) PATNT SPRAY CAN (FOR MARKING ROCF LEAK ARFAS).

SUGGESTED MATERIALS

a) ROCEING CEMENT ("WET-PATCH" TYPE).

B) PRIMER.

C) ROOFING FELT, 1 ROLL #15.

D) MINERAL~SURFACED SATURATED FELT, 1 ROLL 90#, WHITE.

E) ROOFING NATLS AND ALUMINUM NAILS,

F) FIASHING CEMENT (ASPHALT-BASED IS CONLY TYPE).

G) POLYETHYLENE PLASTIC SHEETING, 1 ROLL, SIX-MIL THICKNESS.

H) MINERAL SPIRITS, 1 GALLCN {FOR CLEAN UP).

I) ROOF AGGREGATE — GRAVEL COF SAME TYPE USED (N ROCF.

J) SPECIAL LEAK-PLUGGING CHEMICALS, SUCH AS EXPANDING BENTUNITE,
MIGHT ALSO BE CONSIDERED.
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REPAIR PROCEDURES (TROUBLE SHOOTING)

SINCE ROOF REPAIR PROCEDURES VARY WITH THE TYPE COF DEFECT TO Bb
REMEDIED, THE MOST COMMON ROOFING DEFECTS ARE (A) IDENTIFIED, (B} PROBABLE
CAUSES LISTED, AND (C) CORRECTIVE PROCEDURE GIVEN. NOTE THAT NCOT ALL REPAIR
PROCEDURES SHOULD BE UNDERTAKEN BY MAINTENANCE PERSONNEL.  ALL "MAJOR"
REPATRS SHOULD BE PERFCFMED BY A COMPETENT ROQFING CONTRACTOR. DURING THE

WARRANTY PERICD ALL ROCF REPAIR SHOULD BE REFERRED TC THE CONTRACTOR WHO

TNSTALLED THE ROOFING, CR ANOTHER CCMPETENT ROCFING CONTRACTCR.

20 MINUTES
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LESSON 4

ROCF MAINTENANCE

10:10 - 12:00

MATNTENANCE AND ROCEF REPAIR



1. SUBJECT:

| Q]
.

LESSCN PLAN 4

ROCF MEAINTENANCE

BUILT-UP ROOF MEMBRANE

3. LESSON OUTLINE:

SUBJECT

a) INTRCQDUCTION

B) INSPECTION TIMING

C) LONGEVITY

D} REPAIR OF BARE SPCTS

E) REPAIR CF ALLIGATORING

F) REPAIR OF BLISTERS

G) REPAIR CF SPLICES & TEARS

H) REPAIR CF RIDGES, WRINKLING, AND BUCKLING
I) REPAIR OF FISHMOUTHS AND CURLING EDGES
J) REPAIR CF DETERIORATED FELT OR BITUMEN
K)  SUMMARY

TOTAL

4.  TRAINING ATDS

A}
B)

C)

35mm SLIDE PROJECTCR

CVERHEAD PROJECTOR

SCREEN

5. ROOF MAINTENANCE - MEMBRANES

2}

INTRODUCTICON (10 MINUTES): THIS LESSON DEALS ENTIRELY WITH

OBJECTIVES: TO PROVIDE GUIDELINES FOR MAINTENANCE AND REPAIR CF THE

TIME RFEQUIRED

10 MINUTES
5 MINUTES
5 MINUTES
10 MINUTES
10 MINUTES
15 MINUTES

10 MINUTES
10 MINUTES
10 MINUTES
10 MINUTES
15 MINUTES

110 MINUTES

THE ROOF DECK REVIEW ITEMS RELATIVE TO THE DECK FRQM THE LAST LESSON.
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B) {5 MINUTES) : A BRIEF REFRESHER ON THE TIMING CF INSPRCTIONS,

WHY AND THE DANGER TO THE ENTIRE BUILDING FROM FAILURE TO MAINTAIN A REGULAR
SCHEDULE OF INSPECTIONS.

C) (5 MINUTES): A FEW WORDS ON THE SUBJECT OF LONGEVITY CF THE
ROOF SYSTEM AND THE EFFECT THE FOLLOWING REPAIRS CAN AHVE ON IT.

D} REPAIR COF BARE SPOTS (10 MINUTES): COVERS THE TECHNIQUES OF
THIS TYPE OF REPAIR, THE NEED FOR IT AND SCME CF THE TOOLS AND MATERIAIS
RECUIRED.

E) REPAIR COF ALTIGATORING (10 MINUTES): DISCUSSES WAYS TO AVOID
THE PRCBLIZY4, BEFORE AND AFTER CCPRRECTING IT. POINT OUT TIME WHEN THIS
BECQVES A SERICUS THREAT TO THE MEMBRANE.

F) BLISERS (15 MINUTES): SHOULD NCT BE ALLOWED TO GET LARGFR
THAN TWO SQUARE FEET. EXPLAIN THE VARICUS METHODS COF CORRECTING BLISTERS
AND HOW TO TREAT THEM UNTIL THEY ARE CORRECTED.

G) REPATR OF SPLITS AND TEARS (10 MINUTES): WHEN AND HOW TO
REPATR THESE DEFECTS.

E) REPATR OF RIDGES, WRINKLING & BUCKLING {10 MINUTES): THESE
SCHMETIMES REQUIRE MCDIFICATIONS TC THE INSULATION.

I) REPATR OF FISHMCUTHS AND CURLING EDGES (10 MINUTES): WHEN
AND HOW TO REPATR THESE DEFECTS.

J) REPATR OF DETERICRATED FELT OR BITUMEM (10 MINUTES): THESE
PROBLEMS MIST BE REVERSED AND THEN CORRECTED. METHODS BY WHICH THIS CAN éE
DONE WILL BE DISCUSSED. |
Ki SUMMARY (15 MINUTES): .I:QEVIE:W THE VARIQUS METHODS USED TO

FEEP THE MEMBRANE IN GOCD CONDITION.
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AS POINTED OUT LAST PERICD, TROUBLE SHOOTING DEALS PRIMARILY WITH

REPAIR PROCEDURES. THESE FALL INTO THREE BASIC TYPES: MINOR, MAJOR AND

EMERGENCY. EACH OF THESE WAS DESCRIBED LAST PERICD AND IS IN THE PASSCUT

MATERIAL YOU HAVE., LET US HERE LOOK AT THEM AS THEY APPLY TC THE MEMERANE.

SCQME OF THE MEMBRANE DEFBECTS THAT MAY SHOW UP MARE:

1. BARE SPOTS. (10 MINUTES)

A)

B)

<)

BARE SPOTS ARE AREAS CF THE MEMBRANE NOT COMPLETELY COVERED BY
AGGREGETE, THIS LEAVES THE BITUMEN EXPOSED TO PUNCTURE INJURY AND
THE ULTRA VIOLET RAYS OF THE SUN. THE RESULT IS RAPID
DETERIORATICN OF MEMBRANE.

IT MAY BE CAUSED BY INSUFFICIENT AGGREGATE IN THE INSTALLATION, BY
INADEQUATE ADHESI(N OF AGGREGATE INTO THE "FLOCD COAT" CF BITUMEN,
OR THE LOSS CF AGGREGATE BY WIND OR WATER.

THE BEST REMEDY IS TO HAVE A ROOFING CONTRACTOR APPLY A PRIMER AND
FLOOD CCAT OF HOT BITUMEN, AND EMBED AGGREGATE INTO THIS FLOCD
COAT TO COVER THE BARE SPCT. AS AN ALTERNATE, CIEAN BARE SPOT
SURFACE THOROUGHLY, APPLY CCOLD-PROCESS RECOATING/RESTAURANT, AND
EMBED GRAVEL TC COVER AREA. EVEN LOOSE GRAVEL IS BETTER THAN NCONE

AT ALL.

2. ALLIGATORING —- CRACKING OF BITUMEN. (1OMINUTES)

A)

B)

WHERE THICK CCATS OF BITUMEN ARE EXPOSED, THE SURFACE SHRINKS AND
CRACKS APPEAR IN BOTH DIRBECTICNS, SCMEWHAT RESEMBLING AN
ALLIGATCR"S HIDE. THESE CRACKS CAN EVENTUALLY BECCME DEEFP ENOUGH
TO CAUSE TENSION CRACKS IN THIE: FELTS.

THIS CONDITICN MAY RESULT IF THE APPLICATICON CF THE FLOGD CQAT OF
BITUMEN IS TOOQ THICK, BUT MORE FREQUENTLY IT IS DUE TO THE FLOWING

CF BITUMEN TC LOW SPOTS IN THE ROCF DURING EXTREMELY HOT WEATHER.
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C)

TO CORRECT SEVERE ALLIGATORING IT IS NECESSARY TO CHIP OFF THE

"BLOBS" OF THICK BITUMEN, AND CLEAN THE SURFACE. THEN APPLY A
THIN CCAT OF PRIMFR, AND ALLOW TO DRY. NEZT, APPLY AN EMULSION,
AND EMBED A GLASS FIBER FABRIC INTO THE WET EMUTSION. ADD MORE

EMULSION, AND COVER WITH GRAVEL,

‘NOTE: DO NOT ADD ADDITIONAL HOT BITUMEN OWER AN ALLIGATORED ROCF SUR-

FACE. THIS SIMPLY INCREASES THE THERMAL CONTRACTION, AND CRACKING

BECOMES MORE SEVERE.

BLISTERS. (i5 minutes)

a)

B)

c)

BLISTERS ARE SOFT, SPONGY BUBBLES IN THE MEMBRANE. THEY MAY BE
SMALL, LOCALIZED AREAS, OR THEY MAY BECQME LONGER, HIGHER RIDGES.
ALL BLISTERS WILL BE SOMEWHAT LARGER IN HOT WEATHER — SMALIER IN
COID TRMPERATURE.
BLISTERS ARE CAUSED BY AIR AND MOISTURE BEING ENTRAPPED BETWEEN
LAYERS OF FELT, OR BETWEEN THE MEMBRANE AND THE DECK OR INSULA-
TION. AS THE TEMPERATURE RISES, THE MCISTURE EXPANDS AND THE
BLISTER BBECCMES LARGER. IF THE BLISTERS RISE HIGH ENOQUGH, THE
GRAVEL. COVERAGE WILL BE LOST, AND'IHEFELTANDB-I'I‘LH"ENWI[LBE
EXPCSED. IF ALLOWED TO DETERIORATE, THE MEMBRANE WILL CRACK AND
SPLIT,
SMALL BLISTERS THAT DO NOT EXPCSE THE MEMBRANE SHOULD NOT BE DIS-
TURBED. UNBRCKEN BLISTERS DO NOT LFAK. DO NOT STEP N OR
PUNCTURE BLISTERS. RECORD SIZE AND LOCATION OF BLISTERS N
INSPECTICN REPORTS SO GRCWIHO% ENTARGEMENT CAN BE DETECTED.

IF BLISTERS EXPOSE MEMBRANE TO DETERIORATICN, OR IF BLISTERS

ARE PUNCTURED, THEY MAY BECOME A SOURCE OF LEAKAGE. IN THIS
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EVENT, THEY SHCULD BE REPAIRED. THE BEST WAY TO REPAIR BLISTERS
IS TO HAVE A ROOFING CONTRACTCR REMOVE THEM AND MAKE A HOT PRCC-
ESS PATCH.

A COLD PROCESS REPAIR PROCEDURE IS TO CHIP AWAY THE AGGREGAIE
FOR AT LEAST 12" ARCUND THE PERTMETER OF THE BLISTER. (NOTE: IT
1S EASIFR TO REMOVE GRAVEL IN COCLER TEMPERATURE, OR EARLY IN THE
MOKNTNG) . AFTFR GRAVEL IS PIMOVED, AND THE SURFACE CLEANED, CUT
CUT THE ENTIRE BLISTER TQ A POINT WHERE THE FELT IS STILL ADHERED,
THEN ALLOW THE AREA TO DRY THOROUGHLY.

WHEN DRY, FILL THE DEPRESSED AREA WITH LAYERS CF FELT (CUT TO
FIT) SET IN ROOFING CEMENT. THEN PRDME THE AREA SURROUNDING THE
PATCH. WIEN PRIMER IS DRY, APPLY FOUR LAYERS OF FELT IN ROCE'
CEMENT. THE FIRST LAYFR SHOULD EXTEND 2" OUTSIDE THE FIRST, EIC..
WHEN ALL FOUR LAYERS ARE IN PLACE, TROWEL ON MORE MASTIC AND EMBED
GRAVEL, (WER AREA.

AN ALTERNATE METHOD CF BLISTER REPAIR IS THE "X-CUT" METHCD.
AFTER REMOVAL OF GRAVEL (SEE ABOVE) AND CLEANING THE SURFACE, MAKE
TWO DIAGONAL CUTS IN THE BLISTER (IN LIEU OF REMOVING ENTIRE
BLISTER ARER). THESE CUTS MUST EXTEND TO THE EDGES WHERE FELT IS
STTLI ADHERED. TURN BACK THE "EARS" FORMED BY THE X-CUTS, AND
ALLOW THE INTERIOR CF THE BLISTER TO DRY THORCUGHLY. WHEN
COMPLETELY DRY, APPLY ROOFING CEMENT IN THE BLISTER AND IAY THE
“EARS" BACK DOWN. SMOOTH QUT THE SURFACE BY PRESSING DOWN UNTIL
MASTIC COZES CQUT OF THE "X—CIJ‘].L"S". THEN APPLY FOUR LAYER PATCH RS

QUTLINED ABOVE, AND EMBED GRAVEL.
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4, SPLITTING AND TEARS IN MEMBRANE., (10 MINUTES)

a)

B})

C)

LONG CRACKS, SPLITS OR TEARS IN THE MEMBRANE CFTEN INDICATE
SERIOUS PROBLEMS, AND THE CAUSE JUST BE CCRRECTED BEFCRE DURABLE
REPAIRS CAN BE MADE. SUCH DEFECTS NEED IMMEDIATE ATTENTIGN
BECAUSE THEY CAN LEAK A GREAT DEAL OF WATER IN A SHCRT TIME.

THE CAUSE OF CRACKS IN MEMBRANES MAY BE AS SIMPLE AS IMNSULATION
PANELS NOT SECURED TO THE ROOF DECK, THE LACK OF ALLOWANCE FOR
EXPANSION AND CONTRACTION, OR DIFFERENTIAL MOVEMENT IN THE
STRUCTURE ITSEIF. IF THE CAUSE OF SUCH CRACKS CANNCT BE READILY
DETERMINED, A ROCFING EXPERT SHCUID BE CONSULTED.

THE CORRECTICN OF SUCH A PROBLEM IS PROBABLY A "MAJOR" REPAIR, AND
A ROCFING CCNTRACTOR SHOULD BE UTILIZED. THIS IS BECAUSE IT OFTEN
REQUIRES REMCVAL OF A SUBSTANTIAL AMOUNT OF MATERIAI, TO DETECT
2ND/OR CORRECT THE CAUSE, AND THE REPAIRS REQUIFRE HOT PROCESS
METHODS AND TBCHNICAL SKILL. IT SCMETIMES REQUIRES THE INSTALLA-
TION Of AN EXPANSICN JOINT. AS A TEMPORARY "FMERGENCY" REPAIR,
CRACKS CAN BE SEALFD WITH "WET-PATCH" ROCFING CEMENT, WHICH SHOULD

BE MOUNDED TO CAUSE WATER TO FLOW AWAY FRCM THE CRACK.

5. RIDGES, WRINKLING AND BUCKLING IN MEMBRANE. (10 MINUTES)

A)

LONG, NARROW RIDGES, OR WRINKLES, MAY OCCUR IN THE FELTS CF THE
MEMBRANE. THE TOPS COF THE RIDGES MAY LOOSE THE GRAVEL SURFACE
PROTECTICN, AND DETERICRATE. CONTINUED FLEXING MAY RESULT 1IN
FATIGUE OR "WRINKLE-CRACKS". B2LSO, RIDGES MAY CAUSE PONDING IN
LOW ROCF AREAS. -

TIME FOR WRINKLING MAY BE DUE TO POORLY ATTACHFD MEMBRANE CR
INSULATICN SHIFTING BBCAUSE OF EXPANSICN AND CONTRACTION., OR IT

MAY BE DUE TO THE WARPING CF INSULATION PANELS.

M 4-6
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(N SLOPED ROOFS THE CAUSE MAY BE DUE TO SLIPPAGE OF FELT
PLIES. mTHISEVENTTPEWRM.FSmATRIGEMESTUM
SLOPE, AND NEAR THE LCWER EDGE OF THE MEMBRANE.

UNLESS RIDGES BECOME A PROBLEM (SUCH AS PONDING, DETERIORATICH, COR
"WRINKLE—-CRACKS"), THEY ARE BEST LEFT ALONE. THEY SHOULD BE WOTED
ON INSPECTICN REPORTS, AND WATCHED FOR EVIDENCE OF DETERIORATICN.

TN THE EVENT OF DETERIORATTON, THEY SHCULD BE CORTED WITH ROOFING
MASTIC AND GRAVEL TC PROTECT THE RIDGES. IF TIHIS DOES NCT CORRECT
THE DPRCBLEM, THE RIDGES CAN BE CUT, DRIED OUT, AND COVERED WITH

MULTI-PLY PATCH SIMITAR TO BLISTERS.

¢. FISHMCUTHS AND CURLING EDGES IN FELT. (10 MINUTES)

B)

B)

C)

A "FTSHMOUTH" IS 2 BUCKLE, OR WRINKLE, ALCNG THE EDGE CF A FELT
pLy. IT RESEMBLES A BLISTEK, EXCEPT THAT CNE SIDE IS OPEN, AND
wAY ALLOW WATER PENETRATICN. FISHMCUTHS MAY RISE ENOUGH TO LOSE
GRAVEL PROTECTICN. SCMETIMES THE EDGES OF FELT PLIES CURL UP AND
BECQHE EXPOSED ABOVE THE BITUMEN COATING.

FISHMOUTHS ARE CAUSED WHENEVER A FELT ROLL IS MOVED LATERALLY O
THE ROCF BEFCRE IT IS FULLY ADHERED IN BITUMEN. CR IT MAY RESULT
FROM USE OF FELT WITH DAMP EDGES. CURLED FELT EDGES USUALLY CCCUR
WHEN THE EDGES OF FELT ROLLS ARE NOT EMBEDDED IN BITUMEN.

IF FISHMOUTHS OR CURLED EDGES DO NOT EXTEND BACK MORE THAN TWO
INCHES, THE LOOSE PORTION MAY SIMPLY BE TRIMMED CEF AND DISCARDED.
WHERE FISHMOUTHS EXTEND MORE THAN 2" DEEP, THE MEMBRANE SHOULD BE
CUT DOWN THE MIDDLE, ALLOWED TO DRY OUT INSIDE, THEN SEALED AND

PATCHED LIKE A BLISTER.
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ROOF MAINTENANCE
1:00 - 2:50

MAINTENANCE AND REPAIR OF ROCF FLASHING & DRAINAGE
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LESSON PLAN 5

1. SUBJECT: ROCF MAINTENANCE

2, OBJECTIVES: TOPRWIDEGUIDEI.INESFORWMREPAIRCF

ROCF FLASHINGS

3. LESSCN OUTLINE:

A)
B)
C)
D)
E)
F)

G}

SUBJECT TIME REQUIRED
INTRCDUCTION 10 MINUTES
BASE FLASHINGS 15 MINUTES
COPING & COUNTER-~FLASHING 15 MINUTES
VENTS & PTTCH PANS 15 MINUTES
GRAVEL STOPS 15 MINUTES
DRATNAGE SYSTEM PROBLEMS 20 MINUTES
SUMMARY 20 MINUTES
TCTAL 110 MINUTES

4. TRAINING AIDS:

R)
B)

<)

3Smm SLIDE PROJECTOR
OVERHEAD PROJECTOR

SCREEN

5. ROCF MATNTENANCE:

a)

B)

C)

INTRCDUCTION (15 MINUTES): REVIEW PAST LESSONS RELATIVE TO
FLASHINGS AND REVIBW LESSON 4 ABCUT THE MEMBRANE BEFORE
GETTING INTO THIS DETAILED STUDY CF FLASHINGS.

BASE FLASHINGS (15 MINUTES): THIS FLASHING IS ESSENTIALLY
memm'mAmASSMIsvmn«mm.
COVER THE WAYS THIS FLASHING IS MADE AND PROTECTED.

COPING AND COUNTER-FLASHING (15 MINUTES): BOTH CF THESE
FLASHINGS ARE AWAY FROM THE MAIN MEMBRANE AND USUALLY CF A

DIFFERENT MATERIAL. SPECIAL CARE SHCOULD BE EXPLAINED.

™M 5-1



DETERICRATION CF FELT OR BITUMEN

A)

B}

C)

D)

E)

F)

G)

BOTH FELT AND BITUMEN DETERICRATE WHEN EXPOSED TO SUN AND WEATHER.
THEY BECOME STIFF AND BRITTLE, AND COFTEN SHOW HATR-LINE CRACKS CR
PITTED SURFACES. THESE ARE EVIDENCE OF PREMATURE AGING.
DETERIORATION IS DUE PRIMARILY TO ULTRA-VIOLET RAYS CF THE SUN
VAPORIZING THE VOLATILE OILS IN THE BITUMEN. THEY DRY OUT AND
GRADUALLY IOSE FLEXIBILITY AND SEALING QUALITTES.

ALL FELT AND BITUMEN SHCULD BE KEPT COVERED BY GRAVEL. WHEN THEY
SHOW SIGNS CF DETERIORATION, THEIR USEFUL LIFE CAN BE EXTENDED BY
APPLYING CQOILD-PROCESS RECCATING/RESTAURANT MATERTAIS. ALL LOCSE
GRAVEL SHOULD BE REMOVED BEFORE, AND REPLACED AFTER THE APFPLICA-
TICN, AND ROOF SURFACES MUST BE DRY.

VENTS AND PTTCH PANS (15 MINUTES): PLUMBING VENTS ARE USUALLY
MADE OF LEAD AND REQUIRE SPECIAL HANDLING. PITCH PANS ARE A VERY,
QLD AND INCREASINGLY CONTROVERSIAL WAY CF SEALING SMALL
PENETRATICNS.

GRAVEL STCPS (15 MINUTES): USED TO KEEP GRAVEL (N TOP (F THE
BUILDING, THE GRAVEL STOP IS NOW ACCUSED OF CAUSING MORE PRCBLEMS
THAN THEY SCLVE.

DRATNAGE SYSTEM PROBLEMS (20 MINUTES): THESE PROBLEMS RELATED TO
GETTING THE WATER (FF THE ROCF INVOLVE ROCE DRAINS, SCUPPERS, AND
GUTTERS.

SUMMARY (20 MINUTES) : SUMMARIZE EVERYTHING RELATED TO THE FLASH-
INGS THAT SURROUND ALL ROCF PENETRATIONS. BEAR IN MIND THAT 85%

CF ALL LEAKS START AT OR NEAR PENETRATIONS.

RM 5-2

-----—-—‘-—-‘



Y N BN W B BN T NN BN Bk Em I O EE

HBDEFI@LTWMIZEMYW@H{MWTW
ANCE AND REPATR OF FLASHINGS. ESTIMATES RUN AS HIGH AS 80% OF ALL ROOF
LEAKS ORIGINATE AT EDGES AND OPENINGS IN THE ROCF. THESE ARE THE PLACES
\HERE FLASHINGS OCCUR. PUT THAT WITH THE FACT THAT FLASHINGS ARE FREQUENTLY
MADEOFDISSH{EARPMERIAISFMTEEM,ANDYGJHAVETPEMN{MOFA
\BJOR PROBLEM. MAINTENANCE CF FLASHINGS IS A MAJOR PROBLEM. LIKE SO MICH
OF MAINTENANCE, IF IT IS CAUGHT AND CORRECTED IN TIME, THE PROBLEM IS
MINIMIZED.

THISPERI@WEAREGOMWMYTPEPR(EIMMV@NMW-
ANCE OF FLASHINGS. WE ARE ALSO GOING TO STUDY THE MAINTENANCE OF THE DRAIN-
AGE SYSTEM CF THE ROCF. DRAINAGE SYSTEMS ARE CLOSELY RELATED TO FLASHINGS.
FREQUENTLY THE AREA ARCUND THE DRAIN IS FIASHED. IN A NUMBER OF THE OLDER

ROOFS,TPEDRAJNAGESYSTB{I@JERIALIST}ESAMEASTHEHASHDTGMATERIAL.

FLASHING DEFECTS
1. BASE FLASHING. (15 MINUTES)

A) THE MOST COMMCN DEFECTS IN BASE FLASHING ARE PUNCTURE, LACK
OF ADEESION, AND EXPOSURE DETERIORATION. PUNCTURES ARE CFTEN
SAIL AND HARD TO DETECT, BUT THEY STILL LEAK, SO CLOSE
INSPECTICN IS NECESSARY. LACK OF ADHESION MAY TAKE SEVERAL
FORMS: TTIEVERIICALI.APSCQ‘IEOPEN,THEBASECFTHEFLASHING
MAY PULL AWAY FROM THE MEMERANE, CR BASE FLASHING SHEETS MAY
SAG OR SLIP. DETERICRATICN MAY BE DETECTED QN BASE FLASHING
BY STIFF OR BRITTLE MATERIAL, OR DISINTEGRATION OF THE
SURFACE.

B) CAUSES FOR PUNCTURE OF BASE FLASHING RANGE FROM CARELESS

WORIQ‘IENTOHXSECBJEEI‘SBIMBYTHEWIND. LACK CF ADHESION

RM 5-3



2.

Q)

DEFECTS ARE NOT NECESSARILY A REFLECTION (N THE ORIGINAL

INSTALLATION. FLASHING CEMENTS ARE USED, AND THESE GRADUALLY
LOOSE THEIR SEALING AND ADHESIVE QUALTTIES. DETERIORATION CF
BASE FLASHING IS DUE TO ITS EXPOSED LOCATICN.

MOST PUNCTURES OF BASE FLASHING CAN BE SEALED WITH FLASHING
CEMENT. THIS DOES NOT PROVIDE A PERMANENT PROTECTION, SO
SEALFD PUNCTURES SHCULD BE RECORDED AND CHECKED (N EACH ROCE
INSPECTION. LARGE FPUNCTURES MAY REQUIRE A PATCH OF NEW,
MINERAL~SURFACED, 90# FELT, PLACED OVER THE DAMAGED AREA, AND
SET IN FLASHING CEMENT.

ADHESIGN DEFECTS CAN USUALLY BE REMEDIED BY APPLYING
FLASHING CEMENT TO THE LOOSE AREAS. AGAIN, THIS IS NCT A
PERMANENT SEAL, SO EACH INSPECTION RBEQUIRES CLOSE ATTENTIN
TO ALL VERTICAL LAPS, AS WELL AS THE BASE CONNECTICN TO THE
MEMBRANE.

WHEN DETERICRATION COF THE MINERAL SURFACE ON THE BASE
FLASHING IS NOTICED, ADDED LIFE CAN BE AFFORDED BY APPLYING A
COATING COF FLASHING CEMENT. FLASHING CEMENT IS AVATIARLE
WITH REINFORCING FIBERS AND ALUMINUM COLORING. THIS IS MUCH
PREFERRED OVER THE USUAL BLACK CEMENT, ESPECIALLY FOR COATING
THE BASE FLASHING SURFACE. IT CAN ALSO BE USED FOR SEALING

PUNCTURES.

COPING AND COUNTERFLASHING (15 MINUTES)

A)

THE MAJOR PRCEBLEMS WITH METAL FLASHING ARE DAMAGE TO THE
METALS, SEALS AT IAP SPLICES, LOOSENED FASTENINGS, AND CAULK-
ING WHERE COUNTERFLASHINGS ENTER MASCNRY GROOWES.

M 5-4







t ,, f l ' l ’
. * o i '

Sweer MeEpaL CopmG

RM 5-6




3.

B)

C)

CAUSESFORDAMAGETOTHEMEIALWBEFRCME{PANSICNANDCCN—
TRACTICN, m,mmmmmmm@,momms
BLOWN AGAINST IT. SEAISATIAPSPLICE‘S,ASWELLASID@EN’ED
FASTENERS, USUALLY FAIL DUE TO EXPANSICN AND CONTRACTION OR
WIND. CAUIK]NGFATIDREWBEDUETOWEMENTOFTHENEEAL,
[IJETOED(PANSICNANDCCNI‘RPCTICN,ORFRCMAPCDRBCNDBEIWEEN
THE CALLKING AND MASONRY SURFACE.
COPINGSSH(IJIDBECAREEUILYDISPECTEDFORDAMAGE,FORSEAIS
AT LAP JOINTS, AND LOOSENED FASTENERS. EXCEPT FOR REPLACE-
MENTCE‘SEVERELYDAMAGEDCOPDTG,MAJNI'ENANCECNCOPDTGIS
LARGELY CHECKING SEALS AND FASTENERS. WHEN LOOSE, THESE LAP
SPLICEADDFASTENERSMBESEAIEDWITHSILICKNEC}UIKING.
@‘CIIJRSE,L(ISEFASI'ENERSSHGJIDBETIGHIENEDBEFORESEAIF
ING.
CCINI‘ERFIASHD«;SH(IJIDBEC}MFORSEAISATIAP
SPLICES, AND CAULKING. TF COUNTERFLASHING BECCMES LOOSE IN
MPS(NRYGR(XJVE,%ILLEADWEIEEMAYBEDRIVENJNIOTHE

GROGVE TO SECURE IT. THIS SEOULD BE DONE BEFCRE CAULKING.

VENTS AND PITCH PANS, (15 MINUTES)

A)

mmxmmmmmvmsmpmpmszsmm
CF THE FLANGES BY THE MEMBRANE. A FREQUENT PROBLEM WITH
PIMPANSISTI-EIDSSCFBI‘I{MENSEALD\TSIDE.

BRANE DUE TO EXPANSION AND CONTRACTICN. WHILE NOT CFTEN A
PRGBLEMlHEFLANGESCFVENI‘SANDPMPANSSHUJIDBEGARE-
FULLY CHECKED ON EACH INSPECTION. ALSO CHECK FCR DAMAGE TO

THE METAL. THESE‘AL]NSIDEPI‘IU{PANSWII.LGRAD(NLYLOSE

RM 5-7



Q)

ITS FLEXIBILITY AND SEALING ABILITY DUE TO LOSS OF VALATILE
OIlS IN BITUMEN. THIS IS A "MUST" ON THE INSPECTION CHECK-
LIST.

WHEN VENTS ARE DAMAGFD, OR FLANGES BECCME LOOSE, IT MAY
REQUIRE REPLACFMENT COF THE LEAD BOOT. THIS REPLACEMENT IS
BEST ACCCMPLISHED BY A ROOFING CONTRACTOR USING HOT PROCESS
METHCDS.

WHEN NECESSARY, HOWEVER, IT CAN BE DONE WITH CCLD PRCC-

ESS APPLICATION. CHIP AWAY THE GRAVEL ABOUT 18" ARCUND THE VENT,

CUT THE FELT MEMBRANE ALONG THE PERIMETER (F THE FLANGE BUT

DO NOT CUT INTO THE BASE MEMBRANE.. CAREFULLY REMOVE THE' OLD

LEAD BOOT, AND CLEAN THE AREA FROM WHICH IT WAS REMOVED. SET
THE NEW BOOT IN ROCFING CEMENT ON TCP CF THE BASE MEMBRANE,

AND FASTEN IT SECURELY. NEXT, BUILD UP PLIES CF FELT AND .
ROCFING CEMENT OVER THE FLANGES TO THE LEVEL CF THE SURROUND-
MEMBRANE. THEN CUT THREE LAYERS OF FELT TO FIT NUGLY OVER

THE VENT BOOT. THE BOTTCM LAYER SHOULD EXTEND 4" BEYOND THE
FLANGE; THE SECOND LAYER EXTENDS 2" BEYGND THE FIRST; AND

THE THIRD EXTENDS 2" BEYOND THE SECOND. NOW SET EACH LAYER
SUCCESSIVELY IN ROCFING CEMENT, AND COVER THE TCP LAYER WITH
CEMENT. THEN EMBED GRAVEL OVER THE AREA, AND BEND THE TOP OF
THE LEAD BOOT DOWN INTO THE VENT PIPE.

VHEN THE BITUMEN SEAL IN PITCH PANS BECOMES STIFF, OR
CRACKS APPEAR IN THE SURFACE, IT SHOULD BE REPLACED. IF HOT
BITUMEN IS AVAILABLE, CHIP CUT THE TCP PORTION OF THE OLD
SEAL AND COAT THE ARFA WITH PRIMER. THEN FIIL THE PITCH PAN
WITH ROOFING CEMENT, PROVIDING A SLIGHT RISE INTO THE CENTER
TO DRAIN WATER CFF THE TCP.

R’ 5-8
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GRAVEL STCPS. (15 MINUTES)

a)

B}

Q)

THE MAIN AREAS TO CHECK ON GRAVEL STCPS ARE THE LAP SPLICES,
THEBEMBRANECOV’EROVERTHEHM,AMDANYDAMAGESTO’IHE
METAL ITSELF. SCMETTD‘IFSSLIGH’I'BEI\DSINTIE'IOPCE‘AGRAVEL
SIOPW]ILPUDCIUREﬁ{EMETAL(LIKETHECARELESSHAM)IINGOFA
1LADDER) .

THE MAJOR CAUSES OF GRAVEL STOP DAMAGE ARE: EXPANSION AND

CCNTRACITG\!CFTHEMETAL,WWLIETINGORBEDDJGTHBMETAL,
AND MECHANICAL DAMAGE DCNE BY CARELESS WORKMEN. CCCASION-

AILY,DEET.ELTEICNCFILNGROOFOVERHANGSMAYCAUSEGRAVEL
STOPS TO BUCKLE. THE MEMBRANE COVERING THE FLANGE OF GRAVEL
STOPSMUSTBECAREEUILYDQSPHH’EDBECAUSEHEATCCM)UCI'EDBY
THEMETALCE‘I‘ENCAUSESPRMJREDEI’ERIORATICNOFTHE
MEMBRANE. -
IFLAPSPLICESAREBENPORMISALICNED,'IHEYWIILVMLD(ELY
BE A SOURCE CF LERKS. THEREFORE, DAMAGED GRAVEL STOPS MUST
BE STRAIGHTENED AND ALIGNED. PUNCTURES (F THE METAL REQUIRE
REPIACEENTMEHCBISAMPJCRREPAIRREEUIRJNGAMDECQ}-
TM),HH%ILMSCRHGIESCANBESELEDWITHMASTIC
AS A TEMPORARY EMERGENCY REPAIR. DETERIORATED MEMBRANE
COVERJNGCNER@AVELSI‘OPEIANGESSHCHLDBEREPLHZED(AGAIN,
AWORREPAIR),BUER(IE‘INGCEMENTPMMBDTHEUSEEUL

LIFE UNTIL THE MAJOR REPATIR CAN BE ACCOMPLISHED.

™ 5-9
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LIGHT METAL ROOF EDGE

SET INMASTIC

METAL SET IN MASTIC —
PRIME FLANGE BEFORE
STRIPPING

STRIPPING

NAILS APPROX.370.C.~
STAGGERED

TO BELOW BLOCKING

1"

12" TO 18" TAPERED
EOGE STRIP

CONTINUOUS CLEAT

NOTES:
ENVELOPE SHOWN FOR COALTAR PITCH AND (LOW SLOPE ASPHALT.

JOINT COVER 4" TO 6" WIDE—

TURN DOWN ONE PLY OF FELT

ATTACH NAILER TO MASONRY WALL REFER TO FACTORY MUTUAL DATA

SHEET 1-49. ..
THIS DETAIL SHOULD BE USED ONLY WHERE DECK IS SUPPORTED BY THE
OUTSIDE WALL.

THIS DETAIL SHOULD BE USED WITH LIGHT GAUGE METALS, SUCH AS 16 OZ
COPPER, 24 GAUGE GALVANIZED METAL OR 0.040" ALUMINUM, A TAPEAED
£DGE STRIP IS USED TO RAISE THE GRAVEL STOP. FREQUENT NAILING 1S
NECESSARY TO CONTROL THERMAL MOVEMENT.

WOOD BLOCKING MAY 8E SLOTTED FOR VENTING WHERE REQUIRED.

RM 5-10
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DRAINAGE SYSTEM DEFECTS (20 MINUTES)

1.

ROCF DRAINS

A) THE MAJOR PROBLEM WITH ROCF DRAINS IS CLOGGING. EVEN WHEN
TTIEDRAJNI‘I‘SE[FDOESNOTIEAK,IFSI‘OPPEDUPITMAYCAUSE
LEAKS ELSEWHERE.

B) CAUSE OF CLOGGING IS GENERALLY TRASH AND/CR DEBRIS WHICH
FALISG\I,ISBHMNCN,ORTIMGQ'IHEROOF. ALSO GRAVEL
SGMINESWASHESUPARUJMDTHEDRAINSPRAINERANDIM{IBHS
FLOW.

C) ITISREECM“IEMDEDMTROCFDRADJSBEFREDUENILYCHEII@AMD
CLEANFD,

NOTE: IF ROCF DRAINS LEAK, THIS IS A "MAJCR" REPAIR. A COMPETENT

MDIGCQQIPACIORSHGJIDPERFWMSREPAIRORREPIACEMENT. IF

MEWDMPMIMS,MSMWAW

PLUMBING CONTRACTOR.

SCUPPERS
SCUPPERS ARE A VERY POOR WAY TO DRAIN A ROCF. THEY SHOULD BE
USEDCNLYASSUPPIMDRA]NSTOMERICRPIP]NG. THEY
ARE,HGEEVER,CHEAPANDBE@USECFTHISWI[LSEEN(NRM‘S
FOR SOME TIME TO CQME.

(R) AGAIN, THE MAJOR PRCBLEM IS CLOGGING. HOWEVER, ANOTHER

TT PASSES THROUGH THE BASE FLASHING. EVEN SMALL PIN HOLES IN

THISSEZ\LCANBEAW(I!IE\KBECAUSECFMVOUMCFWATER

FLOWING INTO THE SCUPPER.

M 5-11
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ROOF DRAIN

OPTIONAL 17 x 47 SHEET METAL
GRAVEL STOP—26" SQUARE MIN.
SET IN FLASHING CEMENT

DECK CLAMP

TAPER INSULATION

24 DOWN TO DRAIN lml' 1

NOTES:

*I4IN. 30" SQUARE, 2vz LB. 7O 4 LB. LEAD OR 16 OZ. SOFT COPPER
FLASHING, SET ON FINISHED ROOFING FELTS IN MASTIC. PRIME TOP
SURFACE BEFORE STRIPPING.

MEMBRANE PLIES, METAL FLASHING, AND FLASH-IN PLIES EXTEND
UNDER CLAMPING RING.

STRIPPING FELTS EXTEND 4" AND 6~ BEYOND EDGE OF FLASHING
SHEET.

RM 5-13
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FELTS

STRAINER

CLAMPING
RING

METAL FLASHING*




SCUPPERS.

(B)

(C)

THE CAUSE OF CLOGGING IS SIMITAR TO ROCF DRAINS. THE CAUSE
CF LEAKS IN THE SEAL AROUND SCUPPER IS THE DRYING CUT OF THE
ROOFING MASTIC, AND SCMETIMES MOVEMENT CF THE SCUPPER CR BASE
FLASHING, OR BCTH.

FREQUENTLY CHECK AND CLEAN SCUPPERS TO AVOID CLOGGING. EACH
TIME, CARFFULLY CHECK THE MASTIC SEAL ARCUND THE SCUPPER. IF
THERE IS ANY SIGN OF SHRINKAGE, CRACKS OR HOLES IN THE SEAL,

APPLY A CCATING OF FLASHING CEMENT.

GUTTERS AND DOWNSPCUTS

(A)

(B)

(&)

CONCE AGAIN, THE MAJOR PRCELEM IS CLOGGING. ANOTHER PROBLEM
TO WATCH CUT FOR IS THE LOOSENING CF ANCHORS HCLDING THE
GUTTERS AND DOWNSPOUTS IN PLACE. ALSO CHECK THE LAP JOINTS
FOR LEAKAGE.

THE CAUSE OF CLOGGING IS THE SAME AS ROCE DRAINS AND

THE CAUSE CF LOOSE ANCHORS AND LAP JOINTS IS USUALLY DUE TO
EXPANSION AND CONTRACTION CF' THE METAL.

FREQUENTLY CHECK AND CLEAN GUTTERS AND DOWNSPCUTS TO INSURE
OPEN, FREE FLOW (F DRAINAGE. ALSO CHECK SPIKES AND FERRULES,
STRAP ANCHORS, AND OTHER FASTENERS. TIGHTEN CR REPLACE AS

REQUIRED TO HOID THESE ELEMENTS SECURELY IN PLACE, CHECK LAP
JOINTS IN GUTTERS FOR LEAKS. APPLY SILICONE CAULKING (N

INSIDE COF GUTTER, AND SMOOTH SURFACE TO AVOID RIDGES.

20 MINUTE BEREAK

™M 5-14
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C ONSIRUCTION LeTAS, <C

SCUPPER THROUGH HUUr cuac

FELT ENVELOPE SET FLANGE IN MASTIC
- -NAIL TO BLOCKING

-PRIME FLANGE

BEFORE STRIPPING

TURN DOWN PLY
OF FELT TO BELOW

BLOCKING

NOTES:
THIS DETALIL SHOULD BE USED ONLY WHERE THE DECK IS SUPPORTED
BY THE QUTSIDE WAL_L.

THIS DETAIL CAN BE ADAPTED TO ROOF EDGES SHOWN IN DETAILS “G”
AND “O" AND IS EASY TO INSTALL AFTER THE BUILDING IS COMPLETED.
THIS DETAIL 1S USED TO REUIEVE STANDING WATER IN AREAS ALONG
THE ROOF EDGE. ALL ROOF SURFACES SHOULD BE SLOPED TO DRAIN.
ATTACH NAILER TO MASONRY WALL. REFER TO FACTORY MUTUAL DATA
SHEET 148.

WOOD BLOCKING MAY BE SLOTTED FOR VENTING WHERE REQUIRED.

RM 5-16

2-PLY STRIPPING
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& SOLDERED TO
APRON—NOTCHED
TO PERMIT DRAINAGE
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(B)

(&)

THE CAUSE OF CLOGGING IS THE SAME AS ROCF DRAINS AND

SCUPPERS. THE CAUSE OF LOOSE ANCHORS AND IAP JOINTS IS
USUALLY DUE TO EXPANSION AND CONTRACTION OF THE METAL,

FREQUENTLY CHECK AND CLEAN GUTTERS AND DCWNSPCUTS TO INSURE
OPEN, FREE FIOW OF DRAINAGE. ALSO CHECK SPIKES AND FERRULES,
STRAP ANCHORS, AND OTHER FASTENERS. TIGHTEN OR REPLACE AS
REQUIRED TO HOLD THESE ELEMENTS SECURELY IN PLACE. CHECK LAP
JOINTS IN GUTTERS FOR LEAKS. APPLY SILICONE CAULKING N

INSIDE OF GUTTER, AND SMOCTH SURFACE TO AVOID RIDGES.

20 MINUTE BREAK - -

M 5-18
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LESSN 6

ROCF MATNTENANCE

3:10 to 5:00

MAINTENANCE VS. REPLACEMENT

AND REVIEW (F ROCE MAINTENANCE




1.

2.

3.

4.

OBJECTIVES: TO STUDY THE COSTS OF MAINTENANCE VS. REPLACEMENT CF

LESSON PLAN 6

SUBJECT: ROCF MAINTENANCE

ROOF SYSTEM. ALSO GENERAL REVIEW OF MATNTENANCE

PROGRAM.

LESSON OUTLINE:

(A)
(B)
(C)
(D}
(E)

(F)

(G)

SURJECT TIME REQUIRED
INTRODUCTION 5 MINUTES
ADVANTAGES OF EXTENDING ROCF LIFE 15 MINUTES

SIMITARITIES & DIFFERENCES IN MEMBRANES 10 MINUTES

INSULATICH 15 MINUTES

THE DECISION TO RE ROOF 10 MINUTES

RE ROCFING PRCBLEMS STR/COV 15 MINUTES
SPACE LOAD CARRYING A

REVIEW & SUMMARY 40 MINUTES

TOTAL 110 MINUTES

TRAINING AIDS:

(A)
(B)
(©

35 MM SLIDE PROJECTOR
OVERHEAD PROJECTCR

SCREEN

FM 6-1
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MAINTENANCE VS REPLACEMENT AND REVIEW

(A)

(B)

()

(D}

(E)

(F}

INTRODUCTION (5 MINUTES)
DISCUSSTHEADVANIPGE‘SOFEXTENDINGROCFLIFEVSREPIACING
THE ROOF. OUTLINE POINTS TO BE COVERED.
ADVANIAGESOFEXTENDINGIHEROOFLIFE(ISDHNUTES)
mmmmmwmmmmwm
ROCF. PO]NTCUTTHEMANYFMSTHATMTENANCEMAKESTHIS
POSSIBLE.

INSPECTION BQUIPMENT (5 MINUTES)
ATTHISTDEAC(MPIEI‘EINVENIORYCFTHEINSPEETICNEDUIPMENT

SHAILBEMADEANDPROVISIG\ISEDCPLAJNEDFORGETTINGTTSAFELY
ONTO THE ROCK.

EVERYONE ON THE ROCF (5 MINUTES)
mmmmmmmmm, EXPLATNING

AS HE DCES SO THE PROPER WAY TO CLIMB A LADDER.
'IHEROCFIINSPIEI.‘I'IC!‘I (80)
mmmmmmmmmm
WICNCF'H{EVARICUSPAEPSTTHEMSYSPEMAS
DESCRIBED IN THE LESSON OUTLINE.

EVERYONE SAFELY CFF THE ROCF.

20 MINUTE BREAK BEFORE NEXT CLASS
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MAINTENANCE VS. REPLACEMENT
BEFORE THE QUESTIONS CAN BE ANSWERED PROPERLY, IT IS NECESSARKY TO

REVIEW SOME OF THE THINGS WE HAVE LEARNED ABOUT MAINTENANCE. FIRST,
MAINTENANCE SHOULD START EVEN BEFCRE THE ROCF IS BUILT WITH A GOCD DESIGN
FOR THE OOVERING CF THE SPACE TO BE ENCLOSED. A PROPER DESIGN WILL LAST A
LOT IONGER THAN A "MAKE DO" DESIGN AND IN THE LIFE CYCLE COST CGF THE
BUILDING WILL BE MUCH MORE BECONCMICAL. NO MATTER HOW WELL THE ROCE IS
DESIGNED, IT STILL MUST BE MAINTAINED. WITHOUT MAINTENANCE, AS WE HAVE
DISCUSSED BEFORE, SMALL PRCBLEMS BRCCME BIG PROBLEMS AND AFTER THAT, THE
CHOICE IS CQUT OF THE OWNER"S HANDS.

UNFORTUNATELY, THE STATE OF FLORIDA HAS A TOTAL DISINCENTIVE FOR
MAINTENANCE BUILT INTO CURRENT CPERATING REGULATIONS FOR SCHOOLS. THIS IS A
STATEMENT THAT IF A ROCF IS 6 YEARS COLD AND CERTIFIABLY BEYOND ECCNCOMICAL
REPATR ( SO CERTIFIED BY AN ARCHITECT OR ENGINEER) , THE STATE WILL CONTRIB-.
mmmmwm‘m. IN THE LAST TWO LEGISLATURES, THE
FLORIDA ROCFING AND SHEET METAL ASSOCIATION (FRSA) HAS MADE A DETERMINED
EFFORT TO CHANGE THIS. THEIR EFFORT HAS BEEN TO PUT A LAW QN THE BOCKS TO
mmm,EA-m.mmm,mmmm,m
WHEN IT BECOMES UNSERVICEABLE, THE SCHOOL BOARD THAT WAS CHARGED WITH
MAINTAINING IT IS EXPECTED TO REPLACE IT.

THIS BILL FAILED (N BOTH OCCASIONS. AS A RESULT, IT IS FELT THAT A IOT
CF ROOFS ARE BEING REPLACED THAT SHOULD HAVE HAD THETR USEFUL LIVES EXTENDED
BY PRCPER MAINTENANCE.

THERE IS A TIME BEYOND WHICH A ROCF CANNCT BE REPATRED AND MUST BE

REPLACED. IT IS TO THE OWNERS BENEFIT TO DELAY THAT TIME AS LONG AS
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POSSIBELE. THEREARESEVERALREASCNSFORTHISANDMZSPGFTHEMHAVETODO
WITH MONEY.

FIRST,AREPLACEPENTROOFWHLORDMRJIYNOTLPSTASILNGASANEW
R(I)FOFEI;UALQUNJTY.S(}ECFIHEREASWSEORTHISHAVETODOWITHM
FITTHQGOFCGJNIERETASPUNGS,THENEEDTOREMNSUG{AWAYASTOMAKE
PWIWOFCWTMSPDREMANTWCMMITYOFTEEMRME.
TFEREISAISOTHENEEDTORESETEDUIHENTHHGGQMROOFMWRKAW
DRAINS OF PREVIOUSLY ESTABLISHED ELEVATICN.

THEN THERE IS THE PROBLEM CF CCST. A REPLACEMENT ROCF WILL USUALLY
C(BT4TOSTIMESASMIKJ&ASITCCSTTUM‘THEAREAORIGDIAILY. THIS IS A
RESULTOFHAVINGTUREMJVETTECIDM‘WTH{MDISNRBINGTTEREST@'TEE
BUEDDE,(E‘HAVNGTOVDH{NRESTRICI@AREASAWOFHAVWGTOPRUIMM
BUTIDING CONTENTS DURING THE ENTIRE CPERATIONS. ALSO, AT THE TIME CF THE
RO@‘J@,WWWWMMMWWBMPMCF
ROOFING COSTS INSTEAD CF H-VAC, TV OR WHATEVER, THIS IS A GOOD TIME TO
CORRELTDESICNDEFICIENCIIS'IHATHEW(NTHEI@F. THE BQUIPMENT
SHOULD BE RELOCATED SOMEWHERE (ANYWHERE) ELSE.

SPELANOHIERREASGWIOAVODASIQBASP(BSBIETHEW@THE
MISMSMIEFMMTAMROCFWELNOTGIVEASG@
SERVICEASANORIGIMLM‘THESAMETYPE,FORWT@MSMR@S@S

THAT IT WILL NOT LAST AS LONG. NEW FLASHINGS HAVE TO BE FITTED TO OLD

CCUNTERFLASHINGS, EIC.
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WITH THESE MONEY INCENTIVES IN MIND, LET US REVIEW THE FACTORS INVQOLVED
IN THE PRCPER MAINTENANCE CF A BUILT UP ROCF.

MAINTENANCE COF BUILT UP ROCFS COVERS THE CARE OF THE MEMBRANE, THE
INSULATION, AND THE FLASHING. THERE ARE TWO MAIN TYPES O MEMBRANES,
ASPHALT BASED AND COAL TAR BASED. THERE ARE SCME DIFFERENCES IN THESE BUT
MANY SIMILARITIES,

LET US DISCUSS THE SIMITARITIES FIRST.

THE BASIS OF ALL ROCF MAINTENANCE IS AN INSPECTION AT LEAST ONCE A
YEAR. BEST PRACTICE CALLS FOR THE INSPECTION TO BE MADE TWICE A YEAR WITH
SPECIAL INSPECTIONS AFTER ANY PARTICULARLY UNUSUAL WEATHER, SUCH AS A
HURRICANE, A WINDSTORM, OR HAIL.

AT ALL THESE INSPECTICNS, A CHBECK LIST SHOULD BE CARRIED BY THE
INSPECTOR (APPFNDIX A) AND FITTED IN TO SHOW THE TIME OF THE INSPECTIQN,
mmmmm@m,mmmmmmmma
SHORT TIME AS WELL AS HOUSEKEEPING CHORES PERFORMED AT THIS TIME SUCH AS
DRAINS CLEANED, LOCATICNS OF MINCR CAULKING REPAIRS, ETC.

THESE MINCR REPAIRS AND HOUSEKEEPING, WHEN DONE AT OR SHORTLY AFTER THE
SEMI-ANNUAL INSPECTIONS, DO A GREAT DEAL TO KEEP MINOR PROBLEMS FROM
BECOMING MAJOR PROBLEMS. A PIN HOLE IN A FLAT ROCF IS VERY EASY TO REPAIR,
BUT LEFT UNREPAIRED FOR A LONG TIME WILL ALLOW WATER TO PENETRATE THE
INSULATICN. THIS REDUCES THE EFFICIENCY OF THE INSULATION AND ALSO CAN
BEGIN TO ROT THE MEMBRANE FROM THE BOTICM UP. A SIMPFLE BUILDUP CF PINE
STRAW (N A ROOF CAN CILOG A DRAIN, BACKING THE WATER UP OVER A PIN HCLE
CAUSING TROUBLE. REGULAR INSPECTIONS MUST BE MADE AND THE ROCE MUST BE KEPT

CLEAN.
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ASMENTICNEDEARLIER,ASPHALTABDCOALTARRGISRH:UIREALITTLE
DIFFERENT TRERTMENT, FIRSI?,SIIK:ETHETWOMATERIAISAREDKZCMPATIBIE,IT
W(IIIDBEWISETODEHEFM]NEWH[CHTYPEGFR&FISCNTHEBUHDD@GIN
QUESTIQNS. FORIUNATELY,TT{EIREISAVERYSIMPLETESTTOTELLASPHALT FRCM
CQAL TAR. SINCE ASPHALT IS A BY PRODUCE OF PETROLEUM DISTTLIATION, IT IS
SOLUARLE IN THE HIGHER (LIGHTER) DISTILATES CF PETROLEUM. THEREFORE, TAKE A
SAMPIECE‘THEBIM&ENFRQ&HIERCCFANDPUPITD{AJARANDFHLIHEJAR
HALF FULL OF KEROSENE CR LIGHTER FLUID. ALIO§ TO SIT FOR ABQUT FIFTEEN
MINUTES THEN SHAKE VIGORCUSLY. IF THE COLOR BECCMES DARK BROWN AND OPAQUE,
THE BITUMEN IS ASPHALT. IF THE LIQUID REMAINS ESSENTIALLY CLEAR - POSSIBLY
SLIC'HILYGREENISH—THENTHEMATERIALISCOALTARPIICH. ANCTHER WAY TO
TEILTHENRTERIAISAPARI‘INVCI-VESTHEUSECFAWEILTRAJNEDNOSE.

BUIHCOALTARPMANDASPFNENEEDTOBEPROI‘EETEDFM&D]RECTRAXS
CF THE SUN. ASPHAIE,]NPARTIGHAR,ISVERYSUBJH:T(F"AUIGATQRJNG”,A
mwmmmmmmﬂmmmm
LIXKE AN ALLIGATORS BACK. THIS IS A PROGRESSIVE PRCBLEM, AND ALLOWED TO

cmmmmmmmmmpmmmm

(A@MYSHGJIDBEIF'HMARES&EMMCNS) IT CAN AND

SHOUID BE CORRECTED. QCEREPAIRED,'IHEAREASHGJID'IHENBEPROI‘.EETE)BYA

FRESH COATING CF STONE.
CGALTARBMISLISSSUSCE?TIBIETTENASHIALTEOWBYULTRA

VIOLET RAYS. COALTARBMISAISONMSEIFHEALINGTHANASPHALT,HECE
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MHGAIORNGISNOTQUITEMPWWITH@LTARHMHISWITHASPHALT.

THIS SAME SELF HEALING PROPERTY CF CCAL TAR, WHICH KEEPS IT MORE FLUID
AT LOWER TEMPERATURES, ALSO MAKES IT MORE SUSCEPTIBLE TO SLIPPAGE (N A
SLOPED ROCE DECK. AS WE SATD EARLIER, ALL DBECKS SHOULD BE SLOPED TO ALLOW
FOR DRAINAGE, BUT IN THE CASE (F CCAL TAR MEMBRANES, THE SLOPE MIST BE HELD
TO A MINIMUM, LEST THE ENTIRE MEMBRANE "DRAIN" FROM THE ROCF.

MAINTENANCE MUST TAKE INTO ACCCUNT THE INSULATION AS WELL AS THE
MEMBRANE. INSULATION IS NO PRCELEM AS LONG AS IT SAYS DRY, BUT WHAT ARE
THE CPTIONS AFTER IT HAS GOTTEN WET? FIRST THE QUESTICN HAS BE ANSWERED
"IS THE INSULATION WET AND IF SO, WHERE? " THERE ARE SEVERAL WAYS TO TELL
IF INSULATION HAS GOTTEN WET AND EACH HAS ITS OWN PLACE IN PROPER ROCF
MAINTENANCE.

FIRST WOULD BE A LEAK INSIDE THE BUILDING. IF THERE IS INSULATION
UNDER THE MEMBRANE AND (N TCP OF THE DBECK, SOME CF IT GOT WET WHEN WATER
PENETRATED FROM THE ROCF SYSTEM. IF THERE IS ALSO A VAPCR BARRIER AS A PART
OF THAT ROCF SYSTEM, IT IS LIKELY THAT IN ADDITION TO A LEAK IN THE ROCF
THERE 1S A PRCBLEM WITH WET INSULATION. HOW MUCH WET INSULATION IS THERE?

T0O DETERMINE THE ANSWER TO THAT QUESTION, SCOME SORT OF ROCF SURVEY IS
IN ORDER. THE TWO MOST COMMCN SURVEY METHCDS ARE INFRA RED AND WITH THE USE
OF NUCLEAR MOISTURE METERS. BOTH (F THESE METHCDS ARE APPROXIMATE, BUT THEY
WILL USUALLY GIVE SUFFICIENTLY ACCURATE RESULTS TO INDICATE WHERE SQME PLUGS

SHOULD BE CUT TO DETERMINE THE LIMITS (F THE WET INSULATION.
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MOREANDNDREPEDPLEAREC@UNGARGJNDTOIHEIDEA,SHAREDBY'IHE
AUH{OR,THATTHEPROPERTHINGTODOWTIHWEIINSULATICNISTOREPIACEH.
MMEMSPEANSCUPTDGGAWAYABDREPIMNGAPAKPCFMMRANE,ITDOES
GNETI{EREPMRTEAMAG{ANCETOWMDM(A@C}MEORDM
THERE. (THIS IS A DISTINCT POSSIRILITY WITH GYPSUM AND WITH LIGHT STEEL
DBCKS)

AS WE HAVE MENTIONED REFORE AND MAY MENTION AGATN, PENETRATIONS ARE
LIKELY PLACES TO FIND LEAKS. THEREFORE,EVERYTHINGREIATEDTOMAMENM
SHCIJIDTAKEDIIOCGJSEERATIWTHEELAS}HNGSUSEDWITHHEBUILTUP
MEMBRANE, HASH]NGSSHCIJIDBEMADEOFTHESPMEMATERIALASTHENEMBRPNE
AI\DCCINI‘ERET..ASHINGSSH(IILDBENB\DEWI'IHME.TAL. UNFORTUNATELY, THIS
PRPCPICEHASNUEAU@YSBEBQCBSERVEDA@AN@BERCFOIDERBUHDDIGS(AND
SQ*EDEWHIEDDESWITHOIDSPECH‘ICATICNS)HAVESM{WASGRAVELSIGPS
LAMINATED INTQ THE ROCF PLYS. THE PROBLEM HERE IS THAT THE COEFFICIENT OF
EDCPANSICNISQUITEDIFFERENTFOR'IHEROCF]NSMR&BRANE AND FCR THE EMBEDDED
FLASHING. THISSITUATIGJCAUSEBTHEFIASHDQGTODESTROYIHEMEVBRANETTWAS
DESIGNED TO PROTECT.

ATEAGIW]NSPMIWCL(BEMTIWSHMDBEPADNTHE
CONDITION CF THE FLASHING. MINORCORRECTICNSANDMUP]N’IHISAREACE‘
mmmmmmmmwmmmmBm
SERVICE OF THE WHOLE MEMBRANE.

TTIEREWKLG}ENHELEEG‘EVERYMATD{EMTHEMMRANE
HASSERVEDCUPITSUSEEULLIFEANDITNEEDSTOBEREPLACED. THIS TIME
MRSMEQMMISNOIOQGERDODJGSTISJCBANDMCCSTCFREPAIRM

IT EXCEEDS THE COST OF REPLACING IT.
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FRMY,TMEISAWICNTOMAFMR@'WTD{
SCMETHING "NEW AND BETTER". WE WILL DEAL WITH THAT PROBLFM LATER, FOR NOW
WE ARE CONCERNED WITH THE BUILT UP ROCF. LET US MAKE ONE NCOTATION AT THIS
TIME - THAT NEW IS NOT NECESSARILY BEITER.

ONCE THE DECISICON HAS BEEN MADE TO RECOVER THE ROCE AREA COF THE
BUILDING, THERE ARE OTHER DBECISIONS THAT MUST BE MADE. E IS TO COWER THE
OID ROCF OR STRIP IT DOWN TO THE DECK. THERE ARE SEVERAL FACTS THAT MUST BE
CONSIDERED IN THIS DPRCISICN, FIRST, RECOVERING THE OLD ROQF, IF THAT IS
PRACI'ICAL,@TEFSLESSCI’MCFMRANMOTHEBUEDING. I¥, AN THE
OTHER HAND, THE INSULATION IS WET, AND/OR THE DECX NEEDS EXTENSIVE REPATR,
IT MAY BE NECESSARY TO STIP THE OLD ROCF ENTIRELY. ANOTHER FACTOR THAT MUST
BE CONSIDERED AT THIS POINT IS THE DESIGN LIVE AND DEAD IQADS. IF THE
DESIGN DEAD LOAD WAS USED UP BY THE FIRST ROCF, AND PARTICULARLY, IF THAT
ROCFSYSTB&NWHASSQ&EV&TERINIT,M'DEQUESH@IMJSTBEANSWERED,:
IS THERE ENOUGH LIVE LOAD TO CARRY THIS NBW ROCF PLUS ANY REQUIRED LIVE
Laap?" THE ANSWER TO THAT QUESTION IS FREQUENTLY BLURRED BY THE LOSS OF
THE "AS BUILT" DRAWINGS OF THE ROCF AS WELL AS THE ENGINEER'S CRIGINAL
DESIGN. ANCTHER FACTOR THAT ENTERS INTO THE DECISICN MARKING PROCESS IS
CONSTRUCTION LQADS. EVEN IF THE ROXCF HAS ENOUGH LOAD CARRYING ABILITY TO
TAKE CARE CF THE WEIGHT CF THE NBW ROCF AND STTLL HAVE E A MARGIN FOR 20 LB
PER SQUARE FOOT LIVE LOAD, IT IS ENTIRELY POSSIELE THAT CONSTRUCIION LOADS
WILL EXCEED THE 20LB PER SQUARE FOOT LIVE LOAD. A THREE FOOT HIGH PILE OF

GRAVEL OR A PALLET OF ROCFING FELT EXERTS PRESSURES FAR IN EXCESS OF 20LB

PER SQUARE FOCT.
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