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Aim of the project

e To propose an improved wind design method,

o for the purpose of effective wind damage reductions in future
typhoon events

e by identifying physical processes of wind damages to residential
and school buildings during the Typhoon Yolanda.

What our team achieved are:
e To propose an improved wind design method,

o for the purpose of effective wind damage reductions in future
typhoon events

e by identifying physical processes of wind damages to residential
and school buildings during the Typhoon Yolanda.
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JST J-RAPID project timeline 18 months
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| DPRI-KU first survey
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| DPRI-KU first survey —

School building

Pastrana, Leyte
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| DPRI-KU first survey

Non-engineered house




| DPRI-KU first survey —

e Significant damages to school buildings and non-engineered houses

Important infrastructure R|sk Ieft behlnd

Ignored by engineering
research communities

This is the motivation of our JST J-RAPID project!
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JST J-RAPID project timeline

Project start

2013.11 2014.03 2014.06 2014.12 2015.02

. 11—

2014.01 2014.04 2014.08 2015.01 2015.04

Kazuyoshi Nishijima and Mary Ann Espina



I P-J joint survey —

Surveyed location

Guiuan
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Leyte island
East coast
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Briefing
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| P-J joint surve
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(This photo was taken in the first survey.)

e Roof covering
e Roof-column connection
e Column-foundation connection
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| Wind tunne
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I Wind tunnel—

Assessment of wind load effects
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Unique characteristics of wind
loading was observed, which
arises due to its large openings
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Material test—

Considered failure modes

(a) Roof covering failure

Pull-out Pull-over Shear tear-out
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Material tes—
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Material tests | —

Resistance modeling (for pull-over failure)

Coco Helical shank pull-out
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Test result Probabilistic Modeling*

Resistance changes significantly as a
function of coco lumber density

*Not differentiated according to coco lumber density
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Analvs—

Structural system analysis
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Analysis —
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> PNommaI _______________ the assumptions should be further
= ' : e examined.
g 04 e e e
S b —— Link 1 failure-
< 0.3 e e Link2 failure-| If Wind direction is assumed to
5 ' ’ Link3 fail be uniform and random, the
S A (-INKS AU failure probability may
:—; 0.2 T decrease by a few factors.
= . 1 NS N A NS > Annual failure probability
g g ; ; 5 5 becomes 10%~20%.

0.1 - Expected failure time

' S S becomes 5 to 10 years.
0 = ' ' '

2000 400 600 800 1000 1200 1400 1600
Median of nail strength R, [N]

Link 3 failure probability increases when Link 1 resistance increases.

This is because: if GI sheet does not fail, the house carries more wind load, which
can lead to failure of connections.

~>Lesson: Care must be taken to reinforce one part, without considering its
effect to the whole.
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Anal_
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Failure Probability
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Main findings:

e fasteners and connections are weak points

e construction materials locally available are limited

e construction materials are not used in effective manners

e non-engineered houses can fail due to strong wind with the return
period of less than 10 years.

*Technical summary is reported at the annual convention 2015
Nishijima, K. et al., Evaluation of wind resistant performance of a non-engineered
buildings in the middle of the Philippines, Part I — III.

We are ready to provide architects with answers for
wind-resistant performance improvement.
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Build Back Better - Philippines:

minnesota.publicradio.org
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Build Back Better - Philippines:
The Science and Technology of Designing and Planning Sites
and Buildings for Disaster Resilience

WHAT CAN THE UNIVERSITY OF THE PHILIPPINES DO
FOR THE REBUILDING OF --

TYPHOON HAIYAN-STRICKEN AREAS OF
TACLOBAN AND SAMAR?

EARTHQUAKE-STRICKEN AREAS OF BOHOL?
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Build Back Better - Philippines:

yps~— B Typhoon, Flood, & Earthquake
y proof House
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United Architects of the Philippines

i Climbing Tower
For Tsunami
- up to 30 feet
-
— Chimbing Tower
Far Storm Surge
up to 20 feet
Reund Rool
for Typhoon

and Tornado

Slant & Elevated
column

for Storm Surge
& Tsunami

impact o ed

column
for Eanhquake

- ready for additions; to expand your home in the future

www.digplanet.com sibonga.com

STRONG: Roof, Floor and Walls monolithically poured IN ONE-STEP
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Build Back Better - Philippines:
The Science and Technology of Designing and Planning Sites
and Buildings for Disaster Resilience

COLLABORATIVE TEAMS

& P URBAN AND

ARCHITECTURE REGIONAL
PLANNING

BBB d b J-RAPID

UNIVERSITY OF KYOTO
THE PHILIPPINES UNIVERSITY
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Build Back Better - Philippines:
The Science and Technology of Designing and Planning Sites
and Buildings for Disaster Resilience

Site survey conducted by J-Rapid and BBB in Tacloban City, Leyte
on June 24-28, 2014.
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Build Back Better - Philippines:
The Science and Technology of Designing and Planning Sites
and Buildings for Disaster Resilience

What the survey accomplished for BBB:

0 Assessment on the types of damage incurred on the
architecture and structure of selected residential and school

buildings by Typhoon Yolanda.
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Build Back Better - Philippines:
The Science and Technology of Designing and Planning Sites
and Buildings for Disaster Resilience

What the survey accomplished for BBB:

0 Assessment on the role of materials and construction methods
of the surveyed buildings in the failure to withstand typhoon

stress.
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Build Back Better - Philippines:
The Science and Technology of Designing and Planning Sites
and Buildings for Disaster Resilience

What the survey accomplished for BBB:

0 Assessment on the role of the buildings’ geographical location,
site orientation and building configuration in the failure to

withstand typhoon stress.
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Build Back Better - Philippines:
The Science and Technology of Designing and Planning Sites
and Buildings for Disaster Resilience

What the survey accomplished for BBB:
o0 Assessment on the abilities and limitations of surveyed
community to rebuild after typhoon event.

Philippines: The Emergency Architects
Foundation continues its action!

=

Work is progressing in elementary school
Tanza Norte (Panay, Capiz, Philippines).
Working with laborers, masons and § : i _
carpenters from the neighborhood of the 2 i , i | R |
school, and whose children are mostly S ; \

students Tanza Norte, the Foundation has
already been poured most of the posts and §
beams needed for a real earthquake ESSS
reconstruction of two buildings destroyed.
In January, it will address the roof so that =
the 287 students at the school can more
quickly return to the destroyed buildings.
Currently, they are in fact concentrated in
some classrooms still healthy and can study

in decent conditions. [more]
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Build Back Better - Philippines:
The Science and Technology of Designing and Planning Sites
and Buildings for Disaster Resilience

What BBB hopes to accomplish in 2016:

To produce a Practical Guide for Desighing and Planning
Sites and Buildings for Typhoon- and Earthquake-Disaster
Resilience

To explain the effects of typhoons and earthquakes on sites and
building structures.

To provide sample designs for three prototype resilient buildings
— houses, schools and evacuation centers.

To target homeowners and school builders, and, planners,
architects, landscape architects, and engineers.
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The most important outcome

At last, but not least, both teams agreed to continue to collaborate
for building back better the infrastructure by the Typhoon Yolanda!
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