BUILDING FIRE STATIONS

Alternative Project Delivery Methods

Mmartinez
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TO BUILD A FIRE STATION - HOW HARD CAN IT BE?

DESIGN IT ... 1st Floor 2nd Floor
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Utility Apparatus Office Workout  Sleeping Living Training Circulation
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THICKENED CONCRETE / HARDENED STRUCTURE
VEHICLE EXHAUST SYSTEMS
EMERGENCY GENERATOR
DURABLE 50+ YEAR MATERIALS

A st

BUILDING CODE - FIRE RATINGS & FIRE SUPPRESSION

LABOR RATES, SAFETY PROGRAMS, INSURANCE, BONDS, ETC.
=+ CERTIFIED, LICENSED, LEGAL SUB-CONTRACTORS

- ENERGY CODE

« ACCESSIBILITY CODE

- STORM DRAINAGE /| GROUNDWATER
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PLAN : Build a Team

* Project Delivery Methods are different
ways to Contract with the people who can
get your Fire Station built.

1) DESIGN - BID - BUILD
2) DESIGN - BUILD
3) CONSTRUCTION MANAGER
a) CONSTRUCTOR (@ RISK)
b) ADVISOR / AGENT
4) INTEGRATED PROJECT DELIVERY (IPD)



WHO ARE THE MEMBERS OF THE TEAM?

OWNER (ESD) ARCHITECT CONTRACTOR
: PROGRAM CONSTRUCTION N

MANAGER

3
SUB-CONTRACTOR
SUB-CONTRACTOR
SUB-CONTRACTOR
SUB-CONTRACTOR
SUB-CONTRACTOR

lod)

CIVIL ENGINEER
STRUCTURAL ENGINEER
IM/E/P ENGINEER
LANDSCAPE ARCHITECT
TECHNOLOGY DESIGNER

 BUILDING COMMITTEE




WHO ARE THE MEMBERS OF THE TEAM?

OWNER (ESD) ARCHITECT
—y PROGRAM P
MANAGER D

e

CONTRACTOR

57

CONSTRUCTIO
MANAGER

.

SUB-CONTRACTOR
SUB-CONTRACTOR
SUB-CONTRACTOR
SUB-CONTRACTOR
SUB-CONTRACTOR

 BUILDING COMMITTEE CIVIL ENGINEER
STRUCTURAL ENGINEER
IM/E/P ENGINEER
LANDSCAPE ARCHITECT

TECHNOLOGY DESIGNER



DELIVERY METHODS - OVERVIEW

DESIGN-BID-BUILD | ]

Characteristics

« Two contracts (Architect & Contractor)

« Best understood

« Linear sequence of work (longest delivery)

Primary Reason to Choose

« Increased Owner involvement ARCHITECT CONTRACTOR

 Procurement laws are well defined

* Low first cost (Bidding) CIVIL ENGINEER SUB-CONTRACTOR
STRUCTURAL ENGINEER SUB-CONTRACTOR

Disadvantages M/E/P ENGINEER SUB-CONTRACTOR

- Final cost changes: Owner responsible LANDSCAPE ARCHITECT SUB-CONTRACTOR

* Most litigious TECHNOLOGY DESIGNER SUB-CONTRACTOR

« Contractor has no input during design

IV ESIGN _BIDIS EUILD 2




DELIVERY METHODS - OVERVIEW

DESIGN-BUILD
OWNER (ESD)
Characteristics |
« Single Contract for Owner I DESIGN CRITERIA CONSULTANT
« Contractor provides or retains Architect L___I
 Introduces Design Criteria Consultant i
SUB-CONTRACTOR
Primary Reason to Choose CONTRACTOR SUB-CONTRACTOR
« Guaranteed Maximum Price SUB-CONTRACTOR
« Can be the fastest / least expensive SUB-CONTRACTOR
- Single point of Contact for Owner CIVIL ‘ENGINEER
STRUCTURAL ENGINEER
Disadvantages M/E/P ENGINEER
« Unclear role of Design Criteria Consultant ARCHITECT LANDSCAPE ARCHITECT
* Less checks/balances for Owner TECHNOLOGY DESIGNER

 Builder selected by Qualifications only
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DELIVERY METHODS - OVERVIEW

CM - AGENT

Characteristics
« CMA serves as Owner Representative

» Pre-Design thru Construction, as needed
« Other than CMA, usually similar to D-B-B

OWNER (ESD)

- BUILDING COMMITTEE
| “PROGRAM | CONSTRUCTION |
| MANAGER MANAGER |

L |
(8 N N BN N N N &R BN § § |

Primary Reason to Choose
« CMA can assist with Architect selection

« CMA is true owner rep, with no “Risk”

« CMA can provide Cost Estimating ARCHITECT CONTRACTOR
Disadvantages CIVIL ENGINEER SUB-CONTRACTOR

° Owner has mu|t|p|e Contracts STRUCTURAL ENGINEER SUB'CONTRACTOR

- Can cost more up-front M/E/P ENGINEER SUB-CONTRACTOR

- Architect & CMA may overlap duties LANDSCAPE ARCHITECT SUB-CONTRACTOR

TECHNOLOGY DESIGNER SUB-CONTRACTOR



DELIVERY METHODS - OVERVIEW

CM @ RISK (CONSTRUCTOR])

Characteristics
« CMR is contracted during design
« CMR is also Builder
« Owner contracts directly with Architect

-- OWNER (ESD)

« BUILDING COMMITTEE

Primary Reason to Choose

 Guaranteed Maximum Price
« CMR provides input during Design ARCHITECT

« Collaborative Team Environment

CIVIL ENGINEER SUB-CONTRACTOR
Disadvantages STRUCTURAL ENGINEER SUB-CONTRACTOR
« Fewer qualified General Contractors M/E/P ENGINEER SUB-CONTRACTOR
« Potential for less competition in pricing LANDSCAPE ARCHITECT SUB-CONTRACTOR
« CMR may retain some project savings TECHNOLOGY DESIGNER SUB-CONTRACTOR



DELIVERY METHODS - OVERVIEW

INTEGRATED PROJECT DELIVERY

Characteristics
« A Single contract binds at least (3) entities + OWNER (ESD) .
« Sub-Consultants can also be part of contract ,’ 2%
\
« All Team Stakeholders contracted Day 1 ,,' « BUILDING COMMITTEE \\

’ \
Primary Reason to Choose

« Highly collaborative for complex projects
- Shared Goals and Rewards

+ High early effort at beginning of project CIVIL ENGINEER SUB-CONTRACTOR

Disadvantages STRUCTURAL ENGINEER SUB-CONTRACTOR

* Not very common yet
« More complicated Contract
- Shared Liability between Contract Members

*ﬂiﬂm- 31D BUILD 2

M/E/P ENGINEER SUB-CONTRACTOR
LANDSCAPE ARCHITECT SUB-CONTRACTOR
TECHNOLOGY DESIGNER SUB-CONTRACTOR




DELIVERY METHODS - ANALYSIS

OWNER (ESD)

= BUILDING COMMITTEE

+ OWNER (ESD)

/ \ i DESIGN CRITERIA CONSULTANT

A - BUILDING COMMITTEE X ————

7 \_ 1
SUB-CONTRACTOR
CONTRACTOR --—----- ARCHITECT CONTRACTOR SUB-CONTRACTOR

SUB-CONTRACTOR
SUB-CONTRACTOR

CIVIL'ENGINEER
STRUCTURAL ENGINEER
M/E/P ENGINEER
LANDSCAPE ARCHITECT
TECHNOLOGY DESIGNER

CIVIL ENGINEER
STRUCTURAL ENGINEER
M/E/P ENGINEER

SUB-CONTRACTOR
SUB-CONTRACTOR
SUB-CONTRACTOR !

SUB-CONTRACTOR
SUB-CONTRACTOR ARCHITECT

- OWNER (ESD) -

+ BUILDING COMMITTEE

LANDSCAPE ARCHITECT
TECHNOLOGY DESIGNER

-- OWNER (ESD) --

« BUILDING COMMITTEE

OWNER (ESD)

ARCHITECT

CIVIL ENGINEER
STRUCTURAL ENGINEER

M/E/P ENGINEER
LANDSCAPE ARCHITECT
TECHNOLOGY DESIGNER

i GOHS'I'RIIGTIOH MANAGER |

CONTRACTOR

SUB-CONTRACTOR
SUB-CONTRACTOR
SUB-CONTRACTOR
SUB-CONTRACTOR
SUB-CONTRACTOR

« BUILDING COMMITTEE

" "PROGRAM | CONSTRUCTION |
HBRARRNR | JRBANARER. s
ARCHITECT CONTRACTOR

CIVIL ENGINEER
STRUCTURAL ENGINEER
M/E/P ENGINEER

LANDSCAPE ARCHITECT
TECHNOLOGY DESIGNER

SUB-CONTRACTOR
SUB-CONTRACTOR
SUB-CONTRACTOR

SUB-CONTRACTOR
SUB-CONTRACTOR

CIVIL ENGINEER
STRUCTURAL ENGINEER
M/E/P ENGINEER
LANDSCAPE ARCHITECT
TECHNOLOGY DESIGNER

SUB-CONTRACTOR
SUB-CONTRACTOR
SUB-CONTRACTOR

SUB-CONTRACTOR
SUB-CONTRACTOR




DELIVERY METHODS - ANALYSIS

OWNER (ESD)
OWNER (ESD)
DESIGN CRITERIA CONSULTANT
OWNER (ESD)
ARCHITECT
OWNER (ESD) n- B .
Bwirlsh: ARC T ONT R

ARCHITECT

CONTRACTOR



N\ | ABILITY TO

IMPACT COST

COST OF DESIGN

CHANGES

CONTRACTOR
INPUT DURING
DESIGN

A







DELIVERY METHODS - ANALYSIS

CMR

ARCHITECT

CIVIL ENGINEER
STRUCTURAL ENGINEER
M/E/P ENGINEER

LANDSCAPE ARCHITECT
TECHNOLOGY DESIGNER

+ BUILDING COMMITTEE

i-- OWNER (ESD) -+
;
i
i

1 GONSTBIIGTIOH MANAGER |

]

CONTRACTOR

SUB-CONTRACTOR
SUB-CONTRACTOR
SUB-CONTRACTOR
SUB-CONTRACTOR
SUB-CONTRACTOR

Primary Reason to Choose
« Guaranteed Maximum Price
« CMR provides input during Design
« Collaborative Team Environment

Disadvantages
+ Fewer qualified General Contractors

« Potential for less competition in pricing
« CMR may retain some project savings

OWNER LESDlame e (|

DESIGN GRITERIA CONSULTANT

h e ’
SUB-CONTRACTOR

CONTRACTOR SUB-CONTRACTOR
P At SUB-CONTRACTOR
l \ SUB-CONTRACTOR
' CIVIL ENGINEER
\ STRUCTURAL ENGINEER
s v M/E/P ENGINEER
ARCHITECT L ANDSCAPE ARCHITECT

TECHNOLOGY DESIGNER

Primary Reason to Choose
« Guaranteed Maximum Price

« Can be the fastest / least expensive

 Single point of Contact for Owner

Disadvantages

* Unclear role of Design Criteria Consultant

 Less checks/balances for Owner

« Builder selected by Qualifications only
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DESIGN-BUILD & CM-@-RISK



NOTE:
SEE 9/8603 FOR

ADD'L. INFO. SR
SEE PLAN
\ SEE PLAN coL.
METAL BUILDING VS. ENGINEERED STEEL
. DESIGN JOIST FOR
SEEARCH~ 172 1.5 KIPS LIVE LOAD
(ASD) @ EACH ANGLE
TOS o W —— ————— —
SEE PLAN |
1/2" CAP PLATE |
L2 1/2x2 1i2x1/4
@ EACH HSS
5/8" DIA. THRU BOLTS IN = I 00
11/16" x 1 9/16" VERTICAL ‘
LONG SLOTTED HOLE.
FINGER TIGHTEN & [
SPOIL THREAD = (-
.
RAPPELLING ROPE |\ L6x3 12 x6/16 (LLV)
BY OTHERS | EA. SIDE OF COLUMN
£E PLAN SEE PLAN I ——— HSSexaal10 @ EACH
CONT. 3XXS GALV.
STEEL PIPE RAPPELLING O-RING BY
3XXS GALV. STEEL MNFR. WELD TO HSS
<] PIPE @ 4-0° 0.C. MAX, _
I
1 4
4
w
w
w

' ~———— PROVIDE (2)-#4 CONT. ADD'L.
@ KICKER LOCATION

/ PIPE BY OTHERS
P SEE 4/S501 FOR
/ EDGE DETAIL

174
14

SEE ARCH,
(30" MAX.)

W-BEAM, SEE PLAN

WT4x9 @ EA. HANGER
TRIM TO FIT .

5/16" STIFF. PLATE
@ EA. HANGER

HIP ROOF

GABLE ROOF

3 SIDES

|
|
14 |
14
|
|

4XS PIPE (GALY.) x 0-107

LONG. PROVIDE (2)-3/4" DIA. |
BOLTS. SPACE BOLTS AT 6",

12" L3x3x1/4 W/ 1/2" DIA.
14" GONT. 3/8" BENT PLATE HILTI-HIT-Z BOLTS. DRILL

U AND SET IN EPOXY. USE
W/ 114" STIFF. PL. @ EACH PIPE HILTI-HY200 EPOXY OR

APPROVED EQUIVALENT

CAST STONE HANGER
R.

BY MNP SECTION 'A'

TYPICAL DETAIL AT HANDRAIL AT RAPPELLING LEVEL

1 1 SCALE: 3/4" = 1'-0"
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SEE 9/8603 FOR

NO
ADD'L. INFO.
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METAL BUILDING VS. ENGINEERED STEEL




PROJECT MANUAL VS. GENERAL NOTES

1.5

QUALITY ASSURANCE

A, F{Egulatli:nr':,.r Agency Sustainability Approvals:

T T S 2

¥

. IF THE ARCHITECT =~ "+
< WORKS FOR THE ° e
- CONTRACTOR, WHO __

LOOKS OUT FOR OWNER?=

SOIINSTOWIN, PA 1590

Building Codes:

a. Meet requirements for NFPA 101 Class A roof assembly.

b. Roof system will meet requirements of all federal, state, and local codes having jurisdiction.

Fall Protection; Meet requirement of fall protection as required by federal, state, and local codes

having jurisdiction.

Fire Characteristics:

a. Provide shingles and related roofing materials with fire-test-response characteristics
indicated, as determined by testing identical products per test method indicated below by UL
or another testing and inspecting agency acceptable to authorities having jurisdiction.
Identify materials with appropriate markings of applicable testing and inspecting agency:

1} Exterior Fire-Test Exposure; Class A; UL 790, CAN/ULC-3102, or ASTM E108, for
application and roof slopes indicated.
a) Materials shall be identified with appropriate markings of applicable testing agency.

Impact Resistance:

a. Meet UL 2218 impact resistant testing.

b, Meet UL 2218 Class 4 impact resistant rating for hail.

Wind Resistance:

a. Meet ASTM D3161/D3161M for wind resistance.

1) Installation shall comply with IBC Table 1507.2.7, "Attachment’,

Wind Speed.

a. Asrequired to meet local codes having jurisdiction.

Wind Uplift Resistance:

a. Meet UL 580 wind uplift of roof assemblies.

b. Meet UL 1897 uplift test for roof covering systems.

c.  Meet ASTM D7158/D7158M for wind resistance for uplift force/uplift resistance.

TEET NAME NUMBER SHEET NAME onm ey
NTATION CONTROL PLAN- S H.V.A C. CONSTRUCTION CONTRAC N -
191-45 PHASE 1.2 e g = == P\PL\}’«)QEE\‘:\ZQ\J\
TATION CONTROL M-001 ’\SAE’\(/:"%OLS ABBREVIATIONS AND GENERAL NOTES -00 SYN\BO\ S, B
ANICAL 21
AWML N AT Y
TION CONTROL M-201 FIRST FLOOR PLAN- MECHANICAL  -201 TRST TLOS
M-202 BASEMENT PLAN AND ROOF PLAN- MECHANICAL v-2Q02 DASTENEY
ON CONTROL M-301 FIRST FLOOR PLAN-RADIANT PIPING P-203 ROCT °\
M-302 BASEMENT PLAN- RADIANT PIPING -804 =X p\\\_
[ S M-S0 1 DIACRAMS. MECHANICAL e =y S5y



ACCESSIBILITY & FIRE CODE COMPLIANCE @)

APPARATUS BAY
1967 SF 0

| 12,13, 21]»

] N
OFFI FRCER DORM DOl DORM ESD OFFICE | |——
74 S 72 SF F 72 SF 80 SF
. SF
— 3 CORRIOOR
N 263

BBY
RM 91 SF
70 SF 708

] e

DAY ROOM
684 SF




CONSTRUCTION MATERIALS TESTING

Slump, in.: 4102 Specification: - Concrete Temperature, * F: A5

Air Content, %: 1.1 Specification: - Air Temperature, * F: 78

Unit Weight, pcf: Specification: - Set No.: 1 of 2
Required Strength: 42000 psi at 28 days Curing Method: Water Tanks

e Ty T W SN N R W W g W S ) W TS W W W W W W

Compressive Strength Test Method

e ueTeua AO%jeled Toullons, b Sutocopron Comprstie S Dot resasy
1A 101719 7 42,570 6.02 28.46 1500 5 DL
1B 117719 28 22,870 6.02 28.46 1860 & DL
1C 117719 28 61,830 6.02 28.46 2170 & DL
1D 12/5/19 56 65,580 6.02 28.46 2300 ] DL

Cylinder Size: Bx12 ] 4x8 1 3x6 TUCYS ..



ENERGY CODE COMPLIANCE

DRAINAGE CAVITY MATERIAL

BUILDING WRAP
WEATHER BARRIER\'

R-19 BATT INSULATICN

Design Implementations 1" RIGDINSULATION™_|
. .. . MASONRY TIES @ 24" O'C'\.
) COntII’IUOUS ngld InSUIatlon @ a” 1/2" FIBERGLASS MAT\ PAINTEEJ 5/8" GYP. BD.
Bu||d|ng Envelope GYPSUM SHEATHING O@erfg_é’_'“' STUDS
. . DOUBLE MEMBRANE FLASHING L
Dedicated Outdoor-air Pre-treatment wi TERMINATION BAR\.
Unit WEEPS @ 32" 0.C.
SCHED. BASE

Air-duct Insulation R-8 GROUTSOL'D\ SCHED. FLOORING
MODULAR FACE BRICK ; [
N [ S 8
Long-term Cost-Benefit Analysis o N N
= | i'q
Energy Savings e 3 - — —
Longer Equipment life (not working g L @ R T
as hard) =TT T T (AR
Improved Occupant Health ||:||F|COTT-WTTE|RST0P| T ¥|=[[= _H?F
PLASTIC VAPOR

RE: STRUCT.

RETARDER.

2 LEDGE: BRICK @ MTL. STUDS
SCALE: 1 172"= 10"




METAL SLOPED ROOF SYSTEMS @)

2777/ W\\\\ N
STANDING #- \“ EXPOSED
___ SEAM \\ FASTEN ER BN
\ AR




METAL SLOPED ROOF SYSTEMS @)

? ENGINEERED METAL
N ROOFING SYSTEMS

SMI 1.0 FWP with HEM

L . e

SMI 1.5 MS

‘PL ‘PL ﬁ“ -

SMI 2.0 MS SMI 2.0 SCH MS




DELIVERY METHODS - ANALYSIS

OWNER (ESD)
OWNER (ESD)
DESIGN CRITERIA CONSULTANT
OWNER (ESD)
ARCHITECT
OWNER (ESD) n- B .
Bwirlsh: ARC T ONT R

ARCHITECT

CONTRACTOR
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