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Learning Objectives

Risk Management

Financial Risk

* Delivery Method (Design-Bid-Build vs. CM/GC or Design-Build)
*  Commodity Price Fluctuation

* Exchange Rate Effects

* Unknown Product Type

Jurisdictional Risk

* Limited tested assemblies

* Engineering judgements

*  AMMRs and Performance Based Design

Schedule

* Connection Design

* Shop Drawing Process

* RFI Process

* Trade Sequencing

* On-Site Productivity

* Supplier Capacity / Production Availability

* Delivery timeline (and design decision-making) for North American vs. European Supply

Product Quality

* Manufacturing Tolerances

* Constructability issues arising from differences in manufacturing and construction tolerances
* Inefficient detailing



*Financial
Jurisdictional Approval
*Schedule
*Product/Quality Control






Delivery Method

TRADITIONAL ALTERNATIVE CONTRACTING METHODS
Design-Bid-Build Construction Manager/General Contractor  Design-Build
(D-B-B) (CM/GC) (D-8)

DNASTrUCtOr

Manager

D-B/LB = Lowest cost selection
s On design D-B/BV = Best value selection
™ completion

SOURCE: https://www.fhwa.dot.gov/publications/research/infrastructure/17100/index.cfm



Commodity Price Fluctuation
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Exchange Rate Effects

Convert currencies
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Unknown Product Type

Detailing Manufacture Fabrication Misc. Metals Fasteners

Mass Timber






Limited Tested Assemblies

* Building Inspectors look for UL rated assemblies

UL rated assemblies are like pre approved recipes with materials acting like

ingredients

* Currently no UL rated assemblies with CLT in floors or walls
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Limited Tested Assemblies
//

Building 4 InspectaIE)Ie
Permit Condition
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Engineering Judgments

1hr Floor Panels in 2 Hour Rated Shafts:

e The shaft walls need to be continuous per code, but cannot

feasibly be constructed as balloon frame. So to deal with
this, First Tech used angle brackets at each floor to support
the metal stud wall above.

* The angle bracket at each level needs to be coated with

intumescent paint, which can be expensive. Best to
coordinate this in advance.

* The shaft openings in the CLT need to be cut to the right size

to accommodate whatever ductwork fits inside, and some
degree of spacing (6”) between the duct and the wall. Need
to understand the wall thickness.



AMMRs & Performance-Based Design

Need to determine code acceptance
path very early

Engage strong design partners familiar
with alternative approaches
Pre-permit and pre-inspection
communication with AHJ is key

Fire engineering is often overlooked
Read the general notes and code
information!
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Figure 2: Proposad protection of steel bolts in 1hr rated (Concealed) column assembly
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Shop Drawing Process

PENETRATION TYPE 2
(EXIT UGHT / SMOKE DETECTOR ( BLUETOOTH)
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RFI Process
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(1)Steel hold down plate was
attached to the CLT wall,
(2)CLT wall was set
(3)Hold down transfer plate was
welded to Con '
(4)Tube steel co
(5)CLT panel inf
(6)Steel beam
(7)Remaining
of HSS tuk

,A







On-Site Productivity

LAYDOWN AREA

Considerations:

- Number of trucks allowed on-site

- Lay-down staging area to sort
materials

- Building Geometry
- Consistency of panel sizes
- Squareness of panels

- CLT Bearing members: glulam or
steel?

- Manufacturing Tolerances

- Notching around columns




Best Practice is Working
Backward From Construction
to Find a “Manufacturing
Window”

* Delivery Duration

 Manufacturing Duration

 Manufacturing Window

 LOD 450/CNC Coding

* A/E Review

* VE process

* MEP Coordination

* Steel/Concrete Detailing

e Structural Design

* DD 100 Drawings




Delivery Timeline

Considerations:

* North American Delivery
 2-3 Work day duration

European Delivery
e 27-31 Calendar day delivery

Ultimately both delivery options
arrive onsite via truck

Plan for off-Site staging/storage up
to 1 month

Evaluate storage space for trucks
on-site to decrease delivery risk and
cost savings
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NN NN N SN NN N NN NN NN N NN YN YN NN NN

N B M N W N NN NN NN NN NN N Y NN NN N

0 QLT Owbvery & Yoot Lowt ¢
03 CLI Dubvary o Yadd Losd 2
£) LT Oubary T Yad Load 3
3 QLT Oolvery B Yae! Lowd

) QT Oebvery T Yaed

af 7

0 QY Oubvery b Yad Lot 19

T Odvery & Yol Logd 17
QLT Dwlvnry T Youtd Lowd 48
CLY Debvery T Yauf Lowd 19
B QY Debvary © You Load 20
£ QT vy B Vool Lowt 21
0 U7 Dwdwery b Yol Load 2
) CLY Doy T Yaet Load 20
03 CLY Delvary Yool Lot 24
O QT Doivery ® Yot Lowd 25
B OLT Owitvery B Yo Load 26
=] QT Debvery B Yad Load 27
3 QLY Dsbvsry © Yoo oo 24




European Procurement
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Delivery to Site
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Manufacturing Tolerances

Concrete +/-3/4” Timber <=1/16" Steel +/- %"
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Field cuts like this cause inefficient productivity most of this is from
uncoordinated or lack of Steel and Concrete Modeling









Risk Category

Mitigation Phase

Project Start Design Permitting | Procurement Planning Construction
Financial
Delivery Method X
Tariffs and Trade Wars X
Commodity Price Fluctuation X
Unknown Product Type X
Inefficient Design X
Jurisdictional
Varying levels of acceptance X X
Limited tested assemblies X X
Engineering judgements required X X
AMMRs & Performance-Based Design X X
Schedule
Production Availability X
Building Permit X X
Delivery Timeline X X
On-site productivity X
Inefficient Details X
Lack of assembly know-how X
Quality
Manufacturing Tolerances X
Improper Detailing X
Water damage X X
Rust staining X X
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» QUESTIONS?

This concludes The American Institute
of Architects Continuing Education
Systems Course

Zach Brehm

zbrehm@swinerton.com





