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Forensic Engineering 
is

“CSI For Buildings”



Forensic Engineering is 
NOT 

• Cherry Picking
• Code quoting
• Red Herrings
• Guessing
• Surveying



Typical Plaintiffs’ Case

1. Water got in - made things bad!
2. Cladding separates the rot from rain.
3. Did some testing…. it failed.
4. Problem = defective product/installation 
5. Same system on all buildings.
6. System will eventually fail everywhere.
7. Everything needs to be replaced.

QED ? 
(Quod Erat Demonstrandum)

“scientific microphone drop”



Typical Defendants’ Case:

1. Cladding was not installed perfectly
2. Maintenance was not perfect
3. Some areas performing well
4. Did some testing – Passed
5. Cladding is good
6. Problem: Bad Installation & maintenance

QED ? 



Background

833 schools  in New Zealand,

Water infiltration and decay,

NZ experts investigating failure,

NZ Building Code:

Install wall assembly in accordance 
with manufacturer's instructions.

NZ 4284 water test.

$1.4 Billion



Center of Wall Issues



Interface Details
Included in Manufacturers Installation Instructions



Roofing and A-Typical Interface Details
Not Included in Manufacturers Installation Instructions



RDH’s Forensic Mandate
1 Would cladding system have failed if built in accordance with manufacturer's instructions 
2 Why do failures occur in some areas and not others



NZ is Different !



NZ 4284 water air structural test required for all 
building facades


Microsoft Game DVR

DJI_0727.MP4 - VLC media player





New Zealand Exposure Risk Score Categories

MAX Risk = 22



The Problematic Wall Assembly

higher score = higher risk



Painted Treated Radiata Pine Plywood Cladding







Field Testing While Monitoring (NZ 4284)





Water Testing and Leak Tracing -  While Monitoring



Laboratory Testing – “Perfectly” Built Test Hut 







Key Findings from Field Monitoring & Testing

Primary Failure Causal Factors in order of impact:

1. Water leakage through “compliant” interface details

2. Exposure to driving rain (overhangs, site, Location)

3. Base-of-panel absorption

4. Centre-of-wall wetting (in exposed areas only) 



WhatWhat WUFI Model Development and CalibrationWhat





Relatable Risks – Visible Mould



Cladding Samples



Relatable Risk - Center of Wall in 
Plywood Cladding



Relatable Risks – Wood Decay



Relatable Risk at Rainwater Leak



NZ RF: 8 NZ RF: 2



Relatable Risks – Mold vs NZ Risk



Relatable Risks – Visible Mold VS NZ Risk Score - Cladding Only



Risk Score & Mould Index – Leak Locations (compliant)

No Leaks at level 5 
risk score and lower

Same details -
different exposure

Compliant

Compliant

Compliant

Compliant

Compliant

Compliant

Semi-Compliant

Semi-Compliant



Key Findings from Field Monitoring & Testing

Primary Failure Causal Factors in order of impact (Visible Mold):

1. Water leakage through “compliant” interface details

2. Exposure to driving rain (overhangs, site, Location)

3. Base-of-panel absorption

4. Centre-of-wall wetting (in exposed areas only) 



Phase 2 –Red Herrings and Rebuttals
Taking publications and papers out of context and opining to discredit our methodology.

Defendant Expert Red Herring:

“WUFI is popular despite its inability to provide reasonable predictive outcomes unless 
used by an experienced and sophisticated user who already 'knows’ the correct outcome.”
Lstiburek, Ueno, & Musunuru, 2015

RDH Rebuttal:
Your expert left out the following sentence:
“ In fact, despite the sophistication of the numerical analysis, available research is still 
dominated by experiment. We must still “build it, wet it, and watch it”. The observed 
outcomes are then used to “tune” available models. The field remains phenomenologically 
based, because there is no widely accepted theory of combined heat and moisture flow “.

The process we have taken in our work for this case is exactly what Lstiburek recommends 
in this quote. We are sophisticated users who installed monitoring into existing buildings, 
and we tested them by wetting, monitoring and watching them. With this knowledge we 
tuned our hygrothermal models so that they were accurate and useful. 



Phase 2 –Red Herrings and Rebuttals
Taking publications and papers out of context and opining to discredit our methodology.

Defendant Expert Red Herrings:

1. “The outputs from the WUFI software cannot precisely account for all factors in the real 
world.”  1 (John Straube, Eric Burnett, “Overview of Hygrothermal (HAM) Analysis Methods” pg. 8)

2. The plaintiffs’ experts “tampered with their WUFI models by using their monitoring 
data to manipulate them.”

RDH Rebuttal:

“The gold standard for research-grade studies is to conduct a physical experiment and
benchmark the model output results to the physical measurements… Physical testing,
supported by modeling, an understanding of building science and building practise is not
only an acceptable means of understanding and predicting the behaviour and long-term
performance of building enclosures, this combination is the best approach available to
science and industry. In this case, RDH’s WUFI modelling is backed by the things I have set
out above ”

John Straube – Plaintive Expert Opinion Report



Red Herrings and Rebuttals
“Cherry picking” test openings and observations at schools to support their opinions.

Defendants 
Expert Report 
confirming 
excellent field 
performance 
when installed 
correctly

RDH Rebuttal 
Report showing 
locations of test 
openings and 
simulation 
results 
predicting this 
performance



Red Herrings and Rebuttals
Performing testing using a nonstandard methodology and making erroneous conclusions.

Defendants' expert team constructed and tested 3 samples to NZ 4284 at 300Pa:

Sample 1 - How it should have been built then (compliant + best industry practice)
Sample 2 - How it would be built today (compliant with current installation manual)
Sample 3 - How the schools were built – complete with installation “defects”

Result:
All Samples Passed
Defendants Conclusion: 

Cladding is not the problem 

QED or WTF?



Red Herrings and Rebuttals
Testing using a nonstandard methodology and making erroneous conclusions.

Roofing underlayment used NOT building paper or 
red "do not get wet" building paper









Defendants Report -Thermographic scan after water testing  
Sample 2



Rebuttal – Thermography Analysis



Rebuttal - Thermography Analysis



Defendants Expert Testing (Pass?)
RDH Test Hut Monitoring Results
RDH 2D WUFI Simulation (3 months)
RDH Field Investigation



Bonus: No Non-Disclosure Agreement





Wood Facades - “Time 
of wetness” Matters

There are no industry 
standard façade tests 

for time of wetness.



Wood Facades - “Time 
of wetness” Matters

There are no industry 
standard façade tests 

for time of wetness.



Wood Facades - “Time 
of wetness” Matters

There are no industry 
standard façade tests 

for time of wetness.



Accoya



Accoya New Accoya after 
16 months

Hemlock after
16 months

Accoya = Acetylated Radiata Pine



Bad – exposed
to weathering 

Time of Wetting – Good vs Bad
Good – Warm, dry and protected by 
the building enclosure 
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