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PROJECT SUMMARY AND VICINITY MAP
This project involves the provision of approximately 8,121 gross square feet for a new 
Boiler Plant on the property of the Sioux Falls VA Health Care System.  Currently, the 
existing boiler plant houses 3, 400 HP Johnston boilers.  The new boiler plant will house 
3 boilers as well, sized appropriately according to the guidance in the Steam Boiler 
Design Manual.   
 
The Site Selected during the Concept Phase is located as close to the
existinginfrastructure as possible, while maintaining 50' setbacks and avoiding
several existingunderground utilities. Relocation of some utilities and steam lines under
the site will berequired along with infrastructure connections to water, storm, gas,
electrical, andtelecommunications.

New storage tanks for fuel and water will be installed under ground in
areas to minimizeimpact to utilities and ensure security requirements according to PSRDM
guidelines.
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3 boilers as well, sized appropriately according to the guidance in the Steam Boiler 
Design Manual.   
 
The Site Selected during the Concept Phase is located as close to the
existinginfrastructure as possible, while maintaining 50' setbacks and avoiding
several existingunderground utilities. Relocation of some utilities and steam lines under
the site will berequired along with infrastructure connections to water, storm, gas,
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This project involves the provision of approximately 8,121 gross square feet for a new 
Boiler Plant on the property of the Sioux Falls VA Health Care System.  Currently, the 
existing boiler plant houses 3, 400 HP Johnston boilers.  The new boiler plant will house 
3 boilers as well, sized appropriately according to the guidance in the Steam Boiler 
Design Manual.   
 
The Site Selected during the Concept Phase is located as close to the
existinginfrastructure as possible, while maintaining 50' setbacks and avoiding
several existingunderground utilities. Relocation of some utilities and steam lines under
the site will berequired along with infrastructure connections to water, storm, gas,
electrical, andtelecommunications.

New storage tanks for fuel and water will be installed under ground in
areas to minimizeimpact to utilities and ensure security requirements according to PSRDM
guidelines.

PROJECT TEAM
OWNER + COR:
Department of Veteran
AffairsSioux Falls VA Medical
Center2501 W 22nd St, Sioux Falls,
SDIsaac Anderson,
P.E.Isaac.Anderson@va.gov

CIVIL:
Mabette and Associates,
Inc.105 Central St # 4100, Stoneham,
MARobert B. Blanchette, Jr., PE
blanchette@mabbett.com

STRUCTURAL:
Moon Tree Consulting,
LLC1808 Deep Creek Rd, Oklahoma City,
OKDavid R. Walton SEOR / Blast
Engineerdavid@moontreellc.com

ARCHITECTURAL:
Paradigm Engineers &
Constructors9000 Wessex Pl. Suite 202, Louisville,
KYJohn Slattery, COO
john.slattery@paradigmusa.com

FIRE PROTECTION:
Paradigm Engineers &
Constructors9000 Wessex Pl. Suite 202, Louisville,
KYRick
Inghramrick.inghram@paradigmusa.com

PLUMBING:
Burns & McDonnell
9400 Ward Parkway, Kansas City,
MOSean
Fischbachsfischbach@burnsmcd.com

MECHANICAL:
Burns & McDonnell
9400 Ward Parkway, Kansas City,
MOSean
Fischbachsfischbach@burnsmcd.com

ELECTRICAL:
Paradigm Engineers &
Constructors9000 Wessex Pl. Suite 202, Louisville,
KYWayne
Meyerwayne.meyer@paradigmusa.com

PHYSICAL SECURITY CONSULTANT:
FORCE PROTECT SECURITY
CONSULTANTS10901 FRONT BEACH ROAD, SUITE
1415PANAMA CITY BEACH, FL
32407www. force-protect.com

SHEET INDEX
00_GENERAL
GI001 COVER SHEET AND INDEX
GI101 LIFE SAFETY PLANS AND CODE INFORMATION
GI102 LIFE SAFETY - UL ASSEMBLIES
GI103 LIFE SAFETY - UL PENETRATIONS

02_CIVIL
C-001 CIVIL LEGEND,ABBREVIATIONS, AND GENERAL

NOTES
CD101 CIVIL EXISTING CONDITIONS/ DEMOLITION PLAN

CS101 CIVIL SITE PLAN

08_PLUMBING

PL101 PLUMBING PLANS
PL102 PLUMBING PLANS
PL200 PLUMBING PLANS

PL701 PLUMBING WATER RISER DIAGRAM
PL702 PLUMBING DOMESTIC WATER RISER DIAGRAM
PW703 PLUMBING WASTE/VENT RISER DIAGRAM

09_MECHANICAL
M-000 MECHANICAL GENERAL NOTES, SYMBOLS, AND

ABBREVIATIONS
MH101 MECHANICAL HVAC PLANS

MH600 HVAC SCHEDULES

MP101 PIPING PLAN FIRST FLOOR

EL101 ELECTRICAL LIGHTING PLAN FIRST FLOOR
EL102 ELECTRICAL POWER PLAN MEZZANINE

EL501 LIGHT FIXTURE SCHEDULE AND
LIGHTING DETAILS

EL502 LIGHT FIXTURE CUT SHEETS

EL503 LOW VOLTAGE LIGHTING DIAGRAM & DETAILS

EM101 MOTOR AND EQUIPMENT PLAN FIRST FLOOR

EP101 ELECTRICAL POWER PLAN FIRST FLOOR
EP102 ENLARGED ELECTRICAL ROOM PLANS
EP103 ELECTRICAL POWER PLAN MEZZANINE

EP604 PANEL SCHEDULES
ES101 ELECTRICAL SITE PLAN
ES102 BUILDING 11 - FIRST FLOOR

ET101 TELECOMMUNICATIONS PLAN FIRST FLOOR
ET501 TELECOMMUNICATIONS DETAILS
ET502 TELECOMMUNICATIONS DETAILS
EY101 ELECTRICAL SYSTEMS PLAN FIRST FLOOR
EY501 SYSTEM DETAILS
FA001 FIRE ALARM LEGEND, GENERAL NOTES AND

ABBREVIATIONS
FA101 FIRE ALARM PLAN FIRST FLOOR
FA102 FIRE ALARM PLAN MEZZANINE

ED101 ELECTRICAL DEMOLITION-SITE PLAN

EL504
EL505
EL506
EL507

FIRST FLOOR LIGHTING CALCULATION
FIRST FLOOR EGRESS LIGHTING CALCULATION
MEZZANINE LIGHTING CALCULATION
MEZZANINE EGRESS LIGHTING CALCULATION

EM102 ELECTRICAL POWER AND EQUIPMENT PLAN -
MEZZANINE

EM601 MOTOR AND EQUIPMENT SCHEDULE
EM602 MOTOR AND EQUIPMENT SCHEDULE

EP603 PANEL SCHEDULES
EP602 PANEL SCHEDULES
EP601 PANEL SCHEDULES

EP504 POWER CUT SHEET INFORMATION AND
ELECTRICAL SCHEDULES

EP503 NORMAL POWER ONE-LINE DIAGRAM

EP502 NORMAL POWER /STANDBY POWER ONE-LINE
DIAGRAM

EP501 NORMAL POWER ONE-LINE DIAGRAM

ES103 BUILDING 5 GROUND FLOOR-LOOP "A" &"B"
ES104 BUILDING 5 FIRST FLOOR-LOOP "A" &"B"

FA501 FIRE ALARM DETAILS

MH102
MH200
MH300

MECHANICAL HVAC PLANS-ROOF
MECHANICAL HVAC PLANS
MECHANICAL HVAC SECTIONS

MI700
MQ100
MD101

MECHANICAL CONTROLS
MECHANICAL EQUIPMENT PLAN
STEAM DISTRUBUTION DEMOLITION PIPING
PLAN

MP102
MP103
MP104

MP301
MP302
MP500
MP501
MP502
MP503
MP504
MP505

STEAM DISTRIBUTION PIPING PLAN - SOUTH
STEAM DISTRIBUTION PIPING PLAN - NORTH
 PIPING SUPPORT PLAN

PIPING PLAN SECTIONS
PIPING PLAN SECTIONS
PIPING DETAILS
PIPING DETAILS
PIPING DETAILS
PIPING DETAILS
PIPING DETAILS
PIPING DETAILS

PL000 PLUMBING GENERAL NOTES, SYMBOLS,
AND ABBREVIATIONS

PL201 PLUMBING DISTRIBUTION PIPING PLAN
PL300 PLUMBING SECTIONS
PL500 PLUMBING DETAILS

PL600 PLUMBING SCHEDULES
PL700 WATER FLOW DIAGRAM

10_ELECTRICAL
E-001 ELECTRICAL LEGEND, GENERAL NOTES,

ANDABBREVIATIONS
E-501 ELECTRICAL DETAILS
E-502 ELECTRICAL DETAILS
E-901 ELECTRICAL PHOTOGRAPHS-13000 VOLTS-JBOX 3
E-902 ELECTRICAL PHOTOGRAPHS-EXISTING FACP &

TRANSFORMER
E-903 ELECTRICAL PHOTOGRAPHS-NORTH & SOUTH

TUNNEL

EL103 ELECTRICAL LIGHTING PLAN-PARKING LOT

EL508 PARKING LOT LIGHTING CALCULATION

CD102 CIVIL EXISTING CONDITIONS/ DEMOLITION PLAN

CS102 CIVIL SITE PLAN
CG101 CIVIL GRADING PLAN
CG102 CIVIL GRADING PLAN

CU101 CIVIL UTILITIES PLAN

CG103 CIVIL EROSION CONTROL PLAN
CG104 CIVIL EROSION CONTROL PLAN

CJ301 CIVIL UTILITY PROFILE
CJ302 CIVIL UTILITY PROFILE
CK501 DETAILS
CK502 DETAILS
CK503 DETAILS

03_STRUCTURAL
SG001 GENERAL STRUCTURAL NOTES
SG002 GENERAL STRUCTURAL NOTES
SG003 GENERAL STRUCTURAL DETAILS
SG004 LIGHT GAGE FRAMING DETAILS

SG005 GENERAL STRUCTURAL DETAILS
SG006 EQUIPMENT BRACING AND ANCHORAGE DETAILS
SB101 FOUNDATION AND SLAB PLANS
SF102 MEZZANINE AND CATWALK FRAMING PLANS
SF103 ROOF FRAMING AND SLAB PLANS
SF104 ROOF SLAB REINFORCING DIAGRAM

SB301 FOUNDATION DETAILS
SB302 FOUNDATION DETAILS
SF401 FRAMING DETAILS
SF402 FRAMING DETAILS

MH500 MECHANICAL HVAC DETAILS

MP106 PIPING PLAN MEZZANINE FLOOR

MP506 PIPING DETAILS

ES105 NEW TUNNEL PLAN

04_ARCHITECTURAL ELEMENTS

07_FIRE PROTECTION

AE101 FIRST FLOOR PLAN - DIMENSION ENLARGED
FLOOR PLAN - DIMENSIONS, WALL TYPES

AE102 FIRST FLOOR - NOTES, ENLARGED FLOOR PLAN -
NOTES

AE103 MEZZANINE FLOOR PLAN - NOTES, ENLARGED
MEZZANINE FLOOR PLAN - NOTES

AE111 REFLECTED CEILING PLAN AND DETAILS
AE121 FINISH PLAN, SCHEDULES, AND DETAILS
AE200 EXTERIOR ELEVATIONS - OVERALL

AE410 STAIR AND RAILING SECTIONS - DETAILS

AE500 INTERIOR WALL DETAILS
AE600 DOOR, WINDOW, AND FRAME SCHEDULES AND

DETAILS

AE104 ROOF PLAN AND DETAILS

AE400 INTERIOR ELEVATIONS, CASEWORK SCHEDULE

AE 001 ARCHITECTURAL ABBREVIATIONS, SYMBOLS AND
GENERAL NOTES

FX-001 FIRE PROTECTION ABBREVIATIONS, SYMBOLS
AND GENERAL NOTES

FX-101 FIRE PROTECTION FIRST FLOOR
FX-102 FIRE PROTECTION MEZZANINE
FX-501 FIRE PROTECTION DETAILS

AE300 BUILDING SECTIONS

AE601 LOUVER SCHEDULE
AI101 FURNITURE PLAN

AE301
AE302

WALL SECTIONS & DETAILS
EXTERIOR WALL DETAILS

FA502 FIRE ALARM DETAILS

GI104 PROJECT BOARD SIGN (X1) PLAN & DETAILS
GI105 PROJECT BOARD SIGN (X2) PLAN & DETAILS
GI106 PROJECT BOARD SIGN (X3) PLAN & DETAILS

CU102 CIVIL UTILITIES PLAN
CU103 CIVIL UTILITIES PLAN-PHASING

AE411 STAIR AND RAILING SECTIONS - DETAILS

AI102 WAYFINDING PLAN
AI201 WAYFINDING SIGNAGE ELEVATIONS & DETAILS
AI202 WAYFINDING SIGNAGE ELEVATIONS & DETAILS
AI203 WAYFINDING SIGNAGE ELEVATIONS & DETAILS

MP105 FUEL OIL DISTRIBUTION PIPING PLAN

MP600
MP700
MP701

STEAM GENERATION SCHEDULES
STEAM FLOW DIAGRAM
FUEL OIL FLOW DIAGRAM

MP702 CAMPUS STEAM AND CONDENSATE
DISTRIBUTION SCHEMATIC

SE201 WALL ELEVATION REINFORCING DIAGRAMS
PL501 PIPING DETAILS

ES106 ELECTRICAL SECURITY GATE PLAN

GI107 PCRA, ICRA, & ILSM FORMS
GI108
GI109

PCRA, ICRA, & ILSM FORMS
PCRA, ICRA, & ILSM FORMS

10_ELECTRICAL (CONTINUED)



CODE COMPLIANCE SUMMARY
GENERAL PROJECT INFORMATION

PROJECT LOCATION: VAMC-Sioux Falls: 2501 W 22nd St,
Sioux Falls, SD 57105

BUILDING CODE: NFPA 101 2022 edition ,  NFC (National Fire Code) 2022 edition, IBC 2021, NFPA 10
Fire Extinguishers 2022 edition. NFPA 58 2022 Liquefied Petroleum gas code. NFPA
220 2022 edition

PROJECT TYPE: NEW CONSTRUCTION
FIRE PROTECTION: FULLY SPRINKLERED -ORDINARY HAZARD 2

USE AND OCCUPANCY CLASSIFICATION
The following non-separated mixed
occupancies are present:CLASSIFICATION DESCRIPTION LEVEL

F-1 (INDUSTRIAL) STEAM BOILER FIRST FLOOR
S-2  (STORAGE) STORAGE MEZZANINE

NFPA-101  40.1.2.1.1 Special Industrial Occupancies
 - Buildings and structures designed to house special industrial
processes that require large areas and unusual building heights to
accommodate craneways or special machinery and equipment,
including, among others, rolling mills; structural metal fabrication
shops and foundries; or the production and distribution of electric,
gas or steam power, shall be exempt from the building height,
number of stories and building area limitations specified in sections
504 and 506.
IBC BUILDING HEIGHTS, STORIES AND AREA LIMITATIONSF-1 S-2
TABLE 504.3 - Allowable Building Height 75 75
TABLE 504.4 - Allowable Building Stories  3  4
TABLE 506.2 - Allowable Building Areas(SF) 48,000 104,000
TABLE 506.3.3 - Frontage Increase Factor
(0.75) - total area: 84,000 182,000

BUILDING AREA = 8,155.21 SF; MEZZANINE AREA = 2,420.59 SF
IBC MEZZANINES - 505.2.1 AREA
LIMITATIONS, Exception 1 -

The aggregate area of mezzanines in
buildings and structures of

Type I or II construction for special industrial
occupancies in accordance with Section
503.1.1 shall be not greater than two-thirds
of the floor area of the room.

NFPA 101 CHAPTER 7  MEANS OF EGRESS SIZING
STAIRWAYS

NFPA 101 Table 7.3.3.1 Capacity factor of 0.3 for stairs.
OTHER EGRESS COMPONENTS

NFPA 101 Table 7.3.3.1 capacity factor of 0.2
for Level Components .

NFPA 101 TABLE 40.2.5.1 ARRANGEMENT OF MEANS OF EGRESS

Unoccupied mechanical rooms and
penthouses are not required to comply

DEAD END CORRIDOR 50'

STAIRWAY TO ROOF
Exception: An un-occupied roof is allowed
to have access by alternating tread device,
ship's ladder, or
a permanent ladder.

FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS

NFPA 220   TYPE II 000

RATING
Primary structural frame 0
Bearing walls -

Exterior 0
Interior 0

Nonbearing walls & partitions - Exterior
(T705.5)Nonbearing walls & partitions - Interior 0
Floor construction & associated secondary
members

0
Roof construction & associated secondary members 0
Corridors (1020) 0
Stairs (1023.2 - Mezzanines) 0
Elevator shafts & other shafts (713.4 -
Mezzanines)

n/a

0

COMMON PATH OF TRAVEL 100'
MAXIMUM TRAVEL DISTANCE TO EXIT 300'

B  (BUSINESS) OFFICE FIRST FLOOR

NFC (NFPA1) CHAPTER 6.1 CLASSIFICATION OF OCUPANCY

OCCUPANCY LOAD FACTOR

NFC (NFPA1) TABLE 14.8.1.2
Assembly Use without fixed seating 15 net
Business 150
Collaboration rooms 30
Industrial Use General & high hazard 100
Special purpose industrial  Maximum Probable

Total Occupants - 1st Level = 67; Mezzanine = 5
Total exits required - 2; exits provided = 8
Total egress width required = 14.48 inches
Total egress width provided =  336 inches

Minimum door width = 32 inches

Egress Capacity
Level components and ramps=.2" per person
Stairways =.3" per person

Total  stair width required = .9" inches
Total stair width provided =  76 inches

+48"
CR

A C

6

1

2

3

1.1

5.1

STORAGE
MEZZANINE

116

OPEN TO BELOW

FUTURE CATWALKFUTURE CATWALK

DN

UP

UP

UP

DN

A

A

C

C

6

1

B.2

2

3

1.1

A.1 B

5.1

B.3

FP - BFP

DN

DN

UP

UPUP FUTURE CATWALKFUTURE CATWALK

+4
8"

C
R

+48"
CR

+48"
CR

+4
8"

C
R

+4
8"

C
R

+4
8"

C
R

+4
8"

C
R

+4
8"

C
R

+48"
CR

+4
8"

C
R

+4
8"

C
R

+4
8"

C
R

+48"
CR

LIFE SAFETY PLANS AND CODE INFORMATIOIN

GI101

Scale: 1/8" = 1'-0"

CATWALK LEVEL 1 & 2 PLAN - LIFE SAFETYF1
TRUE

N

PLAN

N

TRUE

N

PLAN

N

Scale: 1/8" = 1'-0"

FIRST FLOOR PLAN - LIFE SAFETYF5FLOOR AREA: 8,155.21 GSF MEZZANINE FLOOR AREA: 2,420.59 GSF NO SCALE

LIFE SAFETY SYMBOLSF9

NOTE:
FIRE EXTINGUISHERS SHALL COMPLY WITH NFPA 10 TABLE 6.3.1.1
FOR CLASS B EXTRA HAZARD REQUIREMENTS.
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Notes:

1. Refer to Hilti product section 07840 of the specifications. For
Quality Control requirements, refer to the Quality Control portion
of the specification.

2. Details shown are typical details. If field conditions do not match
requirements of typical details, approved alternate details shall be
utilized. Field conditions and dimensions need to be verified for
compliance with the details, including but not limited to the
following:

* Minimum and maximum Width of Joints
* Type and thickness of fire-rated construction. The minimum

assembly rating of the firestop assembly shall meet or
exceed the highest rating of the adjacent construction.

3. If alternate details matching the field conditions are not available,
Manufacturer's engineering judgment drawings are acceptable.
Drawings shall follow the International Firestop Council (IFC)
Guidelines for Evaluating Firestop Systems Engineering
Judgments.

4. References:
* 2007 Underwriter's Laboratories Fire Resistance Directory,

Volume 2
* 2007 Directory of Listed Materials and Assemblies, Omega

Point Laboratories
* NFPA 101 Life Safety Code
* All governing local and regional building codes

5.Firestop System installation must meet requirements of UL 2079
tested assemblies that provide the required assembly rating.

6. All rated assemblies shall be prominently labeled with the
following information:

* ATTENTION: Fire Rated Assembly
* UL System #
* Product(s) used
* Hourly Rating (Assembly Rating)
* Installation Date

System No. C-AJ-1388

SECTION A-A

1. Floor or Wall Assembly Min 4-1/2 in. thick reinforced lightweight or normal weight (100-150 pcf) concrete. Wall
may also be constructed of any UL Classified Concrete Blocks*. Max area of opening 224 sq in. with max
dimension of 32 in.
See Concrete Blocks (CAZT) in the Fire Resistance Directory for names of manufacturers.
2. Conduit One or more nom 4 in diam (or smaller) steel electrical metallic tubing or steel conduit to be installed
either concentrically or eccentrically within the firestop system. The space between conduits or tubes shall be min
0 in. (point contact) to max 1/2 in. The annular space between the conduit or tube and periphery of opening shall
be min 0 in. (point contact) to max 2-3/4 in. Conduit or tube to be rigidly supported on both sides of floor or wall
assembly.
Conduit - Nom 4 in. diam (or smaller) steel electrical metallic conduit or steel conduit.
3. Fill, Void or Cavity Material*- Foam Min 5 in. thickness of fill material applied within the annulus, extending 1/2
in. above the top surface of the floor or both surfaces of wall and overlapping the concrete 1/2 in. on all sides of
the opening.
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC -- CP 620 Fire Foam
*Bearing the UL Classification Mark

A

F RATING = 2-HR
T RATING = 0-HR

A

C US

12

3

System No. W-L-2075

SECTION A-A

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC -- FS-One Sealant
+Bearing the UL Listing Mark
*Bearing the UL Classification Marking

F Ratings - 1 & 2 Hr (See Item 4)
T Ratings - 0 and 2 Hr (see Item 4)

L Rating At Ambient - Less Than 1 CFM/Sq Ft
L Rating At 400 F - 4 CFM/Sq Ft

A

A

C US

F Rating Hr

1

2

1. Floor or Wall Assembly -- The fire-rated gypsum wallboard/stud wall assembly shall be constructed of the
materials and in the manner specified in the individual U300 or U400 Series Wall and Partition Designs in the UL
Fire Resistance Directory and shall include the following construction features:
A. Studs -- Wall framing may consist of either wood studs or steel channel studs. Wood studs to consist of nom 2
by 4 in. lumber spaced 16 in. OC. Steel studs to be min 2-1/2 in. wide and spaced max 24 in. OC.
B. Gypsum Board* -- Nom 5/8 in. thick gypsum wallboard, as specified in the individual Wall and Partition Design.
Max diam of opening is 4 in.
2. Metallic Sleeve -- (Optional) -- Nom 4 in. diam (or smaller) Schedule 40 (or thinner) steel pipe cast into wall
assembly with joint compound and installed flush with wall surfaces.
3. Electrical Nonmetallic Tubing+ -- Nom 2 in. diam (or smaller) corrugated wall electrical nonmetallic tubing
(ENT) constructed of polyvinyl chloride (PVC). Tubing to be rigidly supported on both sides of wall assembly. A
nom annular space of 3/4 in. is required within the firestop system.
See Electrical Nonmetallic Tubing (FKHU) category in the Electrical Construction Materials Directory for names
of manufacturers.
4. Fill, Void or Cavity Material* -- Sealant -- Installed symmetrically on both sides of the wall. The hourly F Rating
of the firestop system is equal to the hourly fire rating of the wall assembly in which it is installed. Fill material
applied within the annulus, flush with each end of the steel sleeve at the thickness shown in the table below:

T Rating Hr

0

2

Fill Mtl Depth In.

5/8

1-1/4

2

3

4

1A

1B

System No. W-L-1054

SECTION A-A
1. Wall Assembly -- The 1 or 2 hr fire-rated gypsum wallboard/stud wall assembly shall be constructed of the
materials and in the manner specified in the individual U300 or U400 Series Wall and Partition Designs in the UL
Fire Resistance Directory and shall include the following construction features:
A. Studs -- Wall framing may consist of either wood studs or steel channel studs. Wood studs to consist of nom 2
by 4 in. lumber spaced 16 in. OC. Steel studs to be min 2-1/2 in. wide and spaced max 24 in. OC. When steel
studs are used and the diam of opening exceeds the width of stud cavity, the opening shall be framed on all
sides using lengths of steel stud installed between the vertical studs and screw-attached to the steel studs at
each end. The framed opening in the wall shall be 4 to 6 in. wider and 4 to 6 in. higher than the diam of the
penetrating item such that, when the penetrating item is installed in the opening, a 2 to 3 in. clearance is present
between the penetrating item and the framing on all four sides.
B. Gypsum Board* -- 5/8 in. thick, 4 ft wide with square or tapered edges. The gypsum board type, thickness,
number of layers, fastener type and sheet orientation shall be as specified in the individual U300 or U400 Series
Design in the UL Fire Resistance Directory. Max diam of opening is 32-1/4 in. for steel stud walls. Max diam of
opening is 14-1/2 in. for wood stud walls. The F Rating of the firestop system is equal to the fire rating of the wall
assembly.
2. Through-Penetrants -- One metallic pipe, conduit or tubing to be installed either concentrically or eccentrically
within the firestop system. The annular space shall be min 0 in. to max 2-1/4 in. Pipe may be installed with
continuous point contact. Pipe, conduit or tubing may be installed at an angle not greater than 45 degrees from
perpendicular. Pipe, conduit or tubing to be rigidly supported on both sides of wall assembly. The following types
and sizes of metallic pipes, conduits or tubing may be used:
A. Steel Pipe -- Nom 30 in diam (or smaller) Schedule 10 (or heavier) steel pipe.
B. Iron Pipe -- Nom 30 in. diam (or smaller) cast or ductile iron pipe.
C. Conduit -- Nom 4 in diam (or smaller) steel electrical metallic tubing or 6 in. diam steel conduit.
D. Copper Tubing -- Nom 6 in. diam (or smaller) Type L (or heavier) copper tubing.
E. Copper Pipe -- Nom 6 in. diam (or smaller) regular (or heavier) copper pipe.
3. Fill, Void or Cavity Material* -- Sealant -- Min 5/8 in. thickness of fill material applied within the annulus, flush
with both surfaces of wall. At the point or continuous contact locations between pipe and wall, a min 1/2 in. diam
bead of fill material shall be applied at the pipe wall interface on both surfaces of wall .
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC -- FS-One Sealant
*Bearing the UL Classification Mark

A

F Ratings - 1 and 2 Hr (See Items 1 and 3)
T Rating - 0 Hr

L Rating At Ambient - Less Than 1 CFM/Sq Ft
L Rating At 400 F - 4 CFM/Sq Ft

A

C US

3

2 1B

1A

System No. W-L-3065

SECTION A-A

1. Wall Assembly — The 1 or 2 fire-rated gypsum wallboard/stud wall assembly shall be constructed of the
materials and in the manner specified in the individual U300, U400 or V400 Series Wall and Partition Designs in
the UL Fire Resistance Directory and shall include the following construction features:
A. Studs — Wall framing may consist of either wood studs or steel channel studs. Wood studs to consist of nom
2 by 4 in. (51 by 102 mm) lumber spaced 16 in. (406 mm) OC. Steel studs to be min 2-1/2 in. (64 mm) wide and
spaced max 24 in. (610 mm) OC.
B. Gypsum Board* — Nom 5/8 in. (16 mm) thick gypsum board, with square or tapered edges. The gypsum
board type, thickness, number of layers, fastener type and sheet orientation shall be as specified in the individual
U300, U400 or V400 Series Design in the UL Fire Resistance Directory. Max diam of opening is 5-1/2 in. (138
mm) when sleeve (Item 2) is employed. Max diam of opening is 4 in. (102 mm) when sleeve (Item 2) is not
employed.
The F Rating of the firestop system is equal to the fire rating of the wall assembly.
2. Metallic Sleeve — (Optional) - Nom 4 in. (102 mm) diam (or smaller) steel electrical metallic tubing (EMT) or
Schedule 5 (or heavier) steel pipe or min 0.016 in. thick (0.41 mm, No. 28 ga) galv steel sleeve installed flush
with wall surfaces. The annular space between steel sleeve and periphery of opening shall be min 0 in. (0 mm,
point contact) to max 1 in. (25mm). When Schedule 5 steel pipe or EMT is used, sleeve may extend up to 18 in.
(457 mm) beyond the wall surfaces.
3. Cables — Aggregate cross-sectional area of cable in opening to be max 45 percent of the cross-sectional area
of the opening. The annular space between the cable bundle and the periphery of the opening to be min 0 in. (0
mm, point contact) to max 1 in. (25 mm) Cables to be rigidly supported on both sides of the wall assembly. Any
combination of the following types and sizes of copper conductor cables may be used:
A. Max 7/C No. 12 AWG with polyvinyl chloride (PVC) insulation and jacket.
B. Max 25 pair No. 24 AWG telephone cable with PVC insulation and jacket.
C. Type RG/U coaxial cable with polyethylene (PE) insulation and PVC jacket having a max outside diameter of
½ in. (13 mm).
D. Multiple fiber optical communication cable jacketed with PVC and having a max OD of 5/8 in. (16 mm).
E. Through Penetrating Products*— Max three copper conductor No. 8 AWG . Metal-Clad Cable+.
AFC CABLE SYSTEMS INC
F. Max 3/C (with ground)(or smaller) No. 8 AWG copper conductor cable with PVC insulation and jacketing.
G. Max 3/4 in. (19 mm) diam copper ground cable with or without a PVC jacket.
H. Fire Resistive Cables* - Max 1-1/4 in. (32 mm) diam single conductor or multi conductor Type MI cable. A min
1/8 in. (3 mm) separation shall be maintained between MI cables and any other types of cable.
Through Penetrating Product* - Any cables, Metal-Clad Cable+ or Armored Cable+ currently Classified under the
Through Penetrating Products category.
See Through Penetrating Product (XHLY) category in the Fire Resistance Directory for names of manufacturers.
4. Fill, Void or Cavity Material*— Sealant or Putty — Fill material applied within the annulus, flush with each end
of the steel sleeve or wall surface. Fill material installed symmetrically on both sides of the wall. A min 5/8 in. (16
mm) thickness of sealant is required for the 1 or 2 hr F Rating . An additional 1/2 in. (13 mm) diam bead of fill
material shall be applied around the perimeter of sleeve on both sides of the wall when sleeve extends beyond
surface of wall.
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — CP601S, CP606, FS-One Sealants or CP618 Putty
*Bearing the UL Classification Mark
+Bearing the UL Listing Mark

F Ratings — 1 and 2 Hr (See Item 1)
T Rating — 0 Hr

A

C US
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2
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4
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Hilti Firestop Systems

2 1A

Hilti Firestop Systems

Hilti Firestop Systems

Hilti Firestop Systems

System No. W-L-1249

SECTION A-A

1. Wall Assembly The 1 or 2 hr fire-rated gypsum board/stud wall assembly shall be constructed of the materials
and in the manner described in the individual U400 Series Wall or Partition Design in the UL Fire Resistance
Directory and shall include the following construction features.
A. Studs Steel studs 3-1/2 in. deep, fabricated from 25 MSG galv steel, spaced max 24 in. OC.
B. Gypsum Boards* The gypsum board type, number of layers, fastener type and sheet orientation shall be as
specified in the individual Wall and Partition Design. Max area of opening is 360 sq in. with max dimension of 30
in.
The hourly F Rating of the firestop system is equal to the hourly fire rating of the  wall assembly in which it is
installed.
2. Through Penetrants One or more nom 2 in. diam (or smaller) rigid steel conduit or electrical metallic tubing
(EMT) to be installed within the opening. The annular space between conduits or tubing shall be min 0 in. (point
contact) to max 3-3/8 in. The annular space between conduits or tubing and periphery of opening shall be min 0
in. (point contact) to max 3 in. Conduit or tubing to be rigidly supported on both sides of wall assembly.
3. Fill Void or Cavity Material - Foam* Fill material applied within annulus flush with both surfaces of the wall. Min
fill material thickness for 1 Hr F Rating is 4-3/4 in. Min fill material thickness for 2 Hr F Rating is 6 in.
HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC -- CP 620 Fire Foam
*Bearing the UL Classification Mark

A

F Ratings - 1 and 2 Hr (See Items 1 and 3)
T Rating - 1/2 Hr

A

C US

3

2

1

Hilti Firestop Systems

Notes:

1. Refer to Hilti product section 16055 of the specifications. For
Quality Control requirements, refer to the Quality Control portion
of the specification.

2. Details shown are typical details.  If field conditions do not match
requirements of typical details, approved alternate details shall be
utilized.  Field conditions and dimensions need to be verified for
compliance with the details, including but not limited to the
following: * Minimum and maximum Width of Joints * Type and
thickness of fire-rated construction. The minimum assembly rating
of the firestop assembly shall meet or exceed the highest rating
of the adjacent construction.

3. If alternate details matching the field conditions are not available,
manufacturer's engineering judgment drawings are acceptable.
Drawings shall follow the International Firestop Council (IFC)
Guidelines for Evaluating Firestop Systems Engineering
Judgments.

4. References:
* 2007 Underwriter's Laboratories Fire Resistance Directory,

Volumes 1 & 2
* NFPA 101 Life Safety Code
* NFPA 70 - National Electric Code
* All governing local and regional building codes

5. Firestop System installation must meet requirements of ASTM
E-814 (UL 1479) tested assemblies that provide a fire rating
equal to that of construction being penetrated.

6. All rated through-penetration assemblies shall be prominently
labeled with the following information:

* ATTENTION: Fire Rated Assembly
* UL System # * Product(s) used
* Hourly Rating (F-Rating)
* Installation Date

7. For outlet boxes requiring protection, use only Wall Opening
Protective Materials, category CLIV as classified by Underwriter's
Laboratories, Fire Resistance Directory (Volume 1.)

Notes:

1.  Refer to Hilti section 15084 of the specifications. For Quality
Control requirements, refer to the Quality Control portion of the
specification.
2.  Details shown are typical details.  If field conditions do not match
requirements of typical details, approved alternate details shall be
utilized.  Field conditions and dimensions need to be verified for
compliance with the details, including but not limited to the following:
* Minimum and maximum Width of Joints
* Type and thickness of fire-rated construction. The minimum
assembly rating of the firestop assembly shall meet or exceed the
highest rating of the adjacent construction.
3.  If alternate details matching the field conditions are not available,
manufacturer's engineering judgment drawings are acceptable.
Drawings shall follow the International Firestop Council (IFC)
Guidelines for Evaluating Firestop Systems Engineering Judgments.
4.  References:
* 2007 Underwriter's Laboratories Fire Resistance Directory, Volume
2
* NFPA 101 Life Safety Code
* All governing local and regional building codes
5.  Firestop System installation must meet requirements of ASTM
E-814 (UL 1479) tested assemblies that provide a fire rating equal
to that of construction being penetrated.
6.  All rated through-penetrations shall be prominently labeled with
the following information:
* ATTENTION: Fire Rated Assembly
* UL System #
* Product(s) used
* Hourly Rating (F-Rating)
* Installation Date

NOTES:
1. WHERE SLEEVES ARE USED, THEY SHALL BE SECURELY FASTENED TO

THE ASSEMBLY PENETRATED.
2. HILTI PRODUCTS SHOWN ON THIS SHEETS ARE BASIS OF DESIGN.

LIFE SAFETY-UL PENETRATIONS
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This Project Has Worked 000 Days
Without a Lost Time Accident

THE LIFE YOU SAVE MAY  BE YOUR OWN
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