SALT-MARSH
DEGRADATON

Salt-marsh degradation can occur at
peninsular landscape where urban
sprawl and expansion of human
activities meet with coastal areas. To
mitigate such ecosystem deterioration,
current conditions need to be fully
understood by data analysis and
visualization, then could followed by
bottom-up methods that can increase
public’'s awareness and involvement.
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CARBON
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during building construction
and operation can be
reduced by using negative
carbon material, such as
biochar, which requires
not only the research
and improvement of
new materials, but also
correspondent systematic
design strategies.
Collaboration between
scientists, engineers,
and architects will
contribute to the problem.

transform the economy along
the transportation industry.
Technologies capturing natural
sources could be designed as
a landscape that make people
be aware of the issue, while
incorporating with human
activities to improve the truck
stop experience responding to
the increasing charging time.
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The Proxy Landscape: (UN)SPONTANEOUS WALK

Jamaica Bay Water Path Park
Jamaica Bay, NYC

Columbia University Studio Work, Sm2022
Instructor: Marco Ferrari and Elise Hunchuck
Group Work: Xiangyi Deng, Weiyu Xu, Jiyoon Hwang

The project focused on the mix of natural and artificial watershed

systems and their influence on the coastal urban context in Jamaica Bay.

It studies a certain geological condition shaped by water - the salt marsh

degradation in urban vicinity Data-driven analysis for related landscapes -
is combined with graphic mapping visual design to convey the overlapping

effects of the hybrid water system.

The projection of this hybrid ecosystem is a sequence of playful water
machines that deal with different problems in dalt marsh degration -
pollution, sea level rise, and erosion. By combining low-tech machines
and architectural research, they filtrate, replace, mix, splash, and capture
water in a theatrical way, while also increasing human awareness and
daily involvement at a community scale. The condition is a proxy to
understand other coastal cities with similar problems around the world
for possible further developments.

Humans invent machines to produce labor, profits, and values. However,
machines in the project are invented as imaginations for a different kind
of labor on landscapes. Instead of exploting the landscape, the “labor”
becomes a playful way for humans and all species to experiment and
interact with the landscape , building an intimate relationship between
coastal ecosystem and human.
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DATA VISUALIZATION AND GRAPHIC
DESIGN

Unspontaneous watershed contains external
forces which move water from urban environment
to coastal area. The velocity and volume of water
changes and reach the peak at the 5 CSOs. Dots
represent catch basins, marked by diameters
to indicate differences in amount of water
and distance to designated CSO outfalls. The
contamination around creek areas uses nitrates
as indicator.

Spontaneous Watershed is a watershed where water flows on different media of surfaces under the influence of
gravity, wind and etc. basically water flows more freely without an intentional or human-desired direction. Water
disperses on different land cover and topography, both in urban environment and marshland environment. The
circles in the map indicate the depth of soil, indicating depth by diameters. Blue areas show the historical salt
marsh degradation under the influence of this mix of unspontaneous and spontaneous water systems.
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Spontaneous Sink

Spontaneous and Unspontaneous water are
running across the city at different levels, but
sometimes they will converge in systems like
CSO without special treatments.

Coastal “Natural” Preserved Landscape

MIX OF WATER SYSTEM COLLAGE
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WATER MACHINE 1

RUN-OFF FITNESS MACHINE
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P U R | FI E R i 2. Body movement
1. Gravity
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By exaggerating the  arainage Paddle rotaters can

Sewage pollution starts before the sewage.
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action of falling, this
series of pipe art act
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become a way for
public exercising.

This interactive machine purifies roof run-off water
when citizens exercise on the rotatable paddles.
Aftachable to roof drainage pipes, itis both arecre-
ation facility but also a public art to raise people’s
awareness of run-off pollution.

as a ever- functioning
land installation.

o b

tension thread

PVC pipe

Mechanism

The movements of human body act as pump to drive water move
through fank filters, which are filed with diffent material fo filter and
purify wafer.
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Sand Clay

lodine bead Active Carbon

=

remove surface disinfection
active surfactants

remove particles frap contaminants

sand filter

clay pot
e Impact

Fig. 1 e

iodine beads - 2. Public access front view right view
Purified water can be _
accessed by the W w NI
public fo wash their

hands.

1. Prepurify sewage
Reduce precariousness
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active carbon of overflow pollution
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fop view

ceramic sink

water storage
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WATER MACHINE 2

MODULES o e
WAVE REDUCTION AND S e
SEDIMENT CAPTUREING MACHINE

CAPTOR

This is a barrier machine that can reduce soil brought
away by fidal change, capture them behind, and
make them accumulate to reform a salt marsh
boundary. The form comes from biomimicry of
mangrove root, which is an effective natural barrier
preventing soil erosion.

module 2: module 3:
mid porosity low porosity
reduce less wave energy reduce much wave energy

module 1:
high porosity
reduce less wave energy

POWER

These sticks are easy to assemble,
which can involve publics in the
process of construction, like
adding or subfracting sticks to
change the porosity, and thus
change the performance.

dead saltmarsh plants

I for carbon restoration
|

saltmarsh plants seedling
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Using clay as the :
main material, so |
. this machine can :
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right view front view
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WATER MACHINE 3
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SEDIMENT REPLACEMENT MACHINE

SPLASHING PUMP

Splashing seasaw is a pump system utilized during

playing seesaw. By suctioning the sediment from the

mud flat and splashing to the low marsh, this machine
"~ helps to lift the salt marsh above sea level rise.

slashing to
low marsh

sediment from mudflat

Suction dredging pump machine on marsh

front view
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POWER SOURCE
Gravity from human weight make a
- pressure fo the pump fank. Water
) sediment can be moved to low marsh
; through pipe from other site.
i open WATER PUMP i
1 Human weight comes
from playing seesaw
and make low pressure
inside the tank, then the
valve opens to lef water
§ in and moves through -
sliding valve \\ “‘g ‘ the pipe.
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top view
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WATER MACHINE 4

LARGE WAVE REDUCTION MACHINE

WAVE ATTENUATOR

This is a floating machine serves as wave attenuator. It
includes 3 modules for plants, human, and birds. Locating
100" away from shore, when two or more modules are
connected, they will fluctuate to reduce large wave and

Linda Deng [
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Wave direction

s

Normal wave attenuator diagram
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WATER MACHINE 5
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WATER MACHINE 5 :

ALGAE MIXING MACHINE POWER SOURCE HOW TO USE
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This revolving playing ground machine removes accumula-
tion of decaying materials. It can physically inhibit oxygen
penetration in sediments creating faverable conditions for
denitritifation.

1. Bavel gear

Changing the direction of
rotation from vertical fo
horizontal

2. Water wheel
Revolving wheel mix water
and float dead algae from
the bottom to thicken oxic
sediment layer by adding

nutrient and oxigen.

3. group recreation
Fig. 5

front view right view

IMPACT

Membrane mixer remove
dead algae & Improve
growth of plants,

WATER MACHINE 6

MOVING SEDIMENT MACHINE

POWER SOURCE
TREADMILL &5
(Cai Shul Che) 1, Gravity 2. Wave
play and exerclse by natural power source ST -
This machine fosters restotation of salt marsh by supply paddiing makes water mill fo B L o
sediments fo elevate low marsh by treadmill walk. rotate and franster R .
sediment fo low marsh. - e
FAE T LT
Chinese treadmill for raising water using
pallet chain pump. 1835 treadmill paddies
Source: Word History Archive
IMPACT
Watermill run by wave and treading move sediments to the low X
marsh. supply of sediment will balance the equilibrium between L

sed level rise and marsh accerlation rates.

s Ay
= ’a‘"’»@mﬂ%’(
e .
Ao e
4 248 f,: Jamaica bay salt marsh
3% 77 moving sediment fo low marsh .
front view fight view
@42447;72 = = g
3 Purifier
top view = -
s 5 2 The pipe system will bring the underground water up, purify them to form a small fountain like installation.
= = i, treadmill run by walking and wave energy located .

on mud flat around Jamaica bay:
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CAPTORS TREADMILL

Captors are formed by layers of bio-mimic barriers with different density that can be controlled and changed by Treadmills is a traditional low-tech machine that make use of human labor. Here it helps to generate small wave
normal people. During both high-tide and low-tide period soil can be captured. that can help soil to accumulate.

SEESAW WAVE ATTENUATOR

A soil pump system is installed under the seesaw machine, and during it's played by people, soil from shallow They function similar to normal wave attenuators to reduce big wave. The difference is the machine forms a micro-
water area will be splashed to marsh area as a counter force against marsh erosion. biosystem in its limited space that creatures including human, animal, and plants can all step on it and feel the
natural force of water.
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Below Zero: FROM URBAN, FEED URBAN

The Biochar Metabolism in A New Building System
7 Penn Plaza, NYC
Columbia University Studio Work, Fa2022

Instructor: David Benjamin
Group Work: Xiangyi Deng, Junzhi Deng

2LL LLLL

— =

Municipal Solid Waste can be converted into biochar, the
negative carbon additives, and its unique advantage include
avoiding carbon emissions from waste transportation and
burning while permanently storing carbon inside. Combining
it with different building materials can lead to the possibility of a
self-repairing building that redefines metabolism.

The project will design a new trash chute system that collects
and converts wastes during the operation of buildings into
biochar-included materials as products, which forms a closed
loop circulation economy around MSW that encourages a new
lifestyle about trash sorted and shared living. MSW collected from
surrounding buildings will be re-exported as biochar products
to make a bigger influence. This infrastructural system works
both at building-scale and urban-scale, connecting buildings,
forming public skywalks, and leading to new types of aesthetic
spatial qualities around the trash chute system.
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ATMOSPHERIC CO,
A A
. : PRODUCTS APPLICATION
BIOMASS DECOMPOSES OR BURN 99% OF CARBON RELEASED AS CO, Lo e e "
3 MUNICIPAL SOILD WASTE RAW MATERIAL BUILDING MATERIAL
! (BIOMASS) ! BURN AS ENERGY - ABOU CARBON RETURN
3 PYROLYSIS PRODLETSL. Biochar Concrete Wall
i Cooling and @ |
L Delivering Biomass Collocing =5 L % Biochar Concrete Block
i . ' : Concrete Block
' : —® .- 3D print
| . i Plastic Panel
i o i
L = } Plastic Biochar Plastic
| ‘ Biochar Plastic Wall
3 . Plaster Block Biochar Plaster
. Biochar Powder
i ‘ Biachar |
3 Foam Insulation Biochar Insulation
i SORTING, DRYING & GRINDING PYROLYSIS d
! * BIOCHAR Biochar Added Soil
A g % 7
Soil

BIOCHAR PRODUCTION PROCESS
BIOCHAR BUILDING MATERIALS
Biochar powder can be added into different building materials
to change qualities such as absorption, weight, and strength.
Those biochar-included building products can be developed
into applications in various forms.
Types Trash in MSW Percent of MSW in Waste Facilities

WASTE ANALYSIS

Biochar Plaster: 50%Biochar
Biochar |

o MSW contained biomass can be 8 j Biochar Fertiizer
converted to biochar, which means X ;
il s great potention of waste reduction . ,
. . 3D print Bio-Plastic: 90%Biochar
[T wastetoenory piants and biochar production.
Composters 9

Biochar Concrete: 10%Biochar

Biochar Plaster: 75%Biochar

3D print Bio-Plastic: 90%Biochar Biochar Plaster: 50%Biochar

Biochar Fertilizer
Biochar Plaster: 10%Biochar

CARBON CYCLE
B5  carson ™ cociar The comparison between normal O
GXCLE greLE biomass carbon cycle and

processed biochar carbon cycle. BIOCHAR PRODUCTS

ot ] Biochar-included materials can be 3D-printed into more complicated form
and manually selected by people. It also makes possible to modulize
components, which are easy to assemble. Forms like geometrically
interlocking arrangement can improve structural strength.

Biomass decomposes or Burn
9% of Carbon released as CO:



2135589233 Linda Deng . B30 ... xd2289@columbia. edu 2135589233 Linda Deng .. 31 ... xd2289@columbia. edu

Produce 1614 grams of CO, por et on ek

e
_—

shout 327,964,800 kg of CO, per shipping
from NY to China or India

250 200 150 100 50 [
—— = =
200,

MSW TRANSPORTATION EMISSION CALCULATION 1

I

RASH TRUCK TRANSPORTATION
AND BUILDING CARBON EMISSION

TRASH CHUTE SY EM IN BLOCK SCALE
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perational Carbon

Operational Carbon New LCA Old LCA

0’9 P EU
U / 6 Avoidable Burning Carbon .
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: ’ s 4 3. Sorting in %,
6. Material : 18 T Factory i
lReplac’emq! ~_ ’ .

Embodied Carbon

5. Traditional
Building Material

LCA ANALYSIS COMPARISON

The left side is the old building and its lated trash
management steps, which results in large amount of
carbon emission.

The right side is the new building with the designed
trash chute system, which will form a circular built
environment that stores most carbon.

. 33...

xd2289@columbia. edu

RENOVATION STEPS
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GROUND LEVEL PLAN s - =" ®N
Cormaial}

GROUND FLOOR PLAN

G
BASEMENT LEVEL PLAN 'y .
(Biochar Factory) ——

BASEMENT FLOOR PLAN
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DAILY SCENE OF TRASH COLLECTION

The trash collected in the whole building is converted into products that can be used and shared by all people,
which forms a circular economy that encourages a shared living lifestyle. And also because the middle of the floor
plan doesn’t receive much light, those spaces around trash walls are designed to be communal spaces shared by
surrounding offices.
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METABOLISM: FLEXIBLE BIOCHAR FURNITURE
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METABOLISM: FLEXIBLE BIOCHAR PLASTER WALL
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{ Dynamic Change in
- Typology

Parking time

Parking Space
Energy

Emotion
Activities and needs

1 ﬂ" iy M s
Maintenance Buiding TuckParking  Service Center  TruckStop. Car Stop Car Parking

Human Stay (Current)
Humman Stay (Future)
Car Stay (Current)
Car Stay (Future)

STAYING TIME RETENTION WHEN CHARGING

( soilerosion control )
(" soil contamination control )
(" control of water run-off )

(vehicie storage and charging )
(" userattraction )

—~—

Economy

Tech - Energy

INTERTWINED DIAGRAMS

SITE INFLUENCES

SITE E

XPANSION PHASES
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The project can be vertically divided
into these layers: the top layer
interacts with natural resources,
and going down are canopy layers
with their structures, as well as the
ground level that contains a large
ratio of human activity zone.

At the beginning phase, there will
only be a small amount of electric
trucks on road, so only part of the
site is used, together with some
commercial programs also shared
with passengers and local workers.
And then while there are more and
more EV trucks, those modules
will gradually expand to take up
the whole site. Since the goal is
to have only EV trucks on route
by 2040, this phase change may
happen right away.
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PLANS

The horizontal programmatic distribution includes three zones. Vehicle services zones with barrier modules on
the periphery, free walking zones for users, and the gathering zone for people and movable modules. Vehicle
circulation and human circulation are fully separated to reduce the conflictS.

As the project is designed for both truck drivers, passengers, and local workers, those movable modules can be
redistributed, while leaving enough space for gathering events for groups of people. The second layer includes
a bridge that provides a different view of the site, as well as the observation deck. The top view is pretty much
a landscape of energy collection systems, which looks tight and intense, but actually with transparency that
connects the environment and users.
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Wind turbine

PV panels

Beam

Rotatable timber
structure

Human control
support

Charger

Hedge

Foundation
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MODULE 01

This module is the charging and parking canopy. It also
primarily serves as an energy collection system that has
rotatable photovoltaic panels and small wind turbines.

2135589233

Z BIPV cells

T Colorful glass

Rainwater collector

Rotatable timber
structure

Underground
Water pipes

Water cisterns
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MODULE 02

The module is the shading canopy that collects solar energy
and rainwater. The BIPV layer is inserted in-between glass
panels, so part of the light can still penetrate through. The
center pipe transports water to the water cistern that feeds
local small ponds and vegetation. So it contributes to water
retention that can help to improve the soil condition in the
long term.
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PV panels

Rotatable timber
structure

Human control
support

Wind turbine wall
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wall
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BIPV layers

~ pollution

MODULE 04 P

=
The last module is a working A N
and rest station, located ﬂ:..f.."
outdoor for truck drivers to ln{:

use. It's a highly customized
module. The vertical supports

Color glasses

can be adjusted manually
and respond to solar energy
during different periods. The

Foldable module

-
canopy has two layers that L =T
can also be manually inserted 4
in or out. The module is sited
on a group of tracks which
allow users to pick a location
they like in the surrounding

Rotatable timl

area, such as under ftrees,
near a pond, or even closer to
the truck parking area.

structure

Human contro
support

Charger

Hedge

Foundation

MODULE 03

This barrier module is designed
to reduce noise and pollution
from transportation. There’s
the layer of acoustic absorption
wall, and also hedge wall to
filter pollution, which helps to
increase user experience for
those who want to get out of
their vehicles.In addition, when
truck is passing by the barrier,
the wind energy produced by
the vehicle will be collected by
the wind turbine wall, which is
not only designed for energy,
but also for a dynamic aesthetic
performance.
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Building Envelope Performance Analysis Museum Reorganization - Route and View Analysis
Net Zero Housing Generative Design

Grasshopper Python Script Editor

Columbia University Elective Work, Fa2022
Instructor: Andreas Benzing

i ) Columbia University Elective Work, Sp2023
File Edit Tools Mode Help

11 import rhinoscriptsyntax as rs Instructor: Danil Nagy
12 import ghpythonlib.treehelpers as th Group Work: Xiangyi Deng, Ze Meng,
- . . Shuhan Fang, Zijian Hao, Que Zhang

14 # convert z datatree into a nested list
15 MyDataTree = z

16 groupList = th.tree_to_list(MyDataTree)
17 print grouplList

The project redesigned the envelope
of an existing building, 145 Perry

St. apartment designed by Richard 6| phiselisd = Ti
Meier. The original building’s glass 20 ’ .

21 count = 11
22 while count > o:

facade and material use led to poor
thermal performances. By using

. -ptList =
DesignPH tool, thermal performance N i I
after adding the new second layer 25 for drPt in y:
facade is evaluated. According to 26 < -ptList.append(drPt)
the calculation, in an ideal situation, i : giztl_:s::‘;;:::?;jg’t‘) drPt)
the heat loss and heat gain of the So . '
bU|Id|ng can achieve net-zero. 30 -# Sort the points and distances lists by increasing distance
31 -sortedLists = sorted(zip(distList, ptList))
32 -sortedDistlist, sortedPtList = zip(*sortedlists)
33 .
34 -# Find the closest point and distance
35 +closestDist = sortedDistList[0]
36 -closestPt = sortedPtList[0]
37 -#print closestPt
38
39 -ptUselList.append(closestPt)
40 .
41 -for n in grouplList:
42 . -for m in n:
i T p———— 43 ++ooe#iprint n The Kanazawa Art Museum’s open layout provides visitors with the
, 44 . . «if m == closestPt: H ihi H
2.0.09, registered to: andreas.benzing [Unregister 2.0] [Help & Suppc v T ission heat loss (opaque surfaces) s st hrowGhoup: = 1 freedolm to hegr;lore and l;“SCOdVel.' eXhl%ltS ag theltl' own i)hace. HOWeVeri,:
- : e -#print throwGroup irregular exhibition area boundaries and random tour paths can presen
[SQTUE Resuits | Heat balance e s - o — s a7 . challenges for visitors. Our project aims to explore the qualities of such
f ooh e o o s ‘ 48 “throuTtems = [] layouts and how we can enhance visitors’ experiences. Specifically, we
- it 469.80 0.15 100 64.00 4510.08 167 .
v Hedt balance gL s—— oo o ‘ ot R RNl Wi)|,| focus on the layout of exhibit areas and the[i)r ualities wﬁen exhig’ition
1- 000 6400 I | 50 . -throwItems.append(i) A Yy . q
= 80 e = b5 51 .#iprint throwItems area boundaries are irregular and the area of the rooms does not change.
o - . . . . . .
. M Tisaniadk bl om £ 2 52 In this paper, we outline our approach to achieving this goal, which
< L 53 «y = [pt for pt in y if pt not in throwItems] H Ho H ihiti H
z . B Teanamssn et ose e L AR includes obtaining entrance locations and exhibition layouts, planning
2 246 . - = elosectpi optimal .naV|gat.|on routes,. generatlpg possible rou_tesz analyglrjg visual
R o TSl h ibat e 2 D e e - ] 1SR e 56 .count = count - 1 effects, identifying areas with poor visual effects, adjusting exhibit layouts
- (Windows, 4 - South Windows 819.19 086 1.00 64.00 34698.35 1285 | . . . .
e Non-useful heat gains - st Vi wnis ost i a0 2404 | ;; i to improve them, and proposing dynamic and variable space layouts
25 B Specific ann. heat demand > oo LCET | a = ptUselis L . . .
P e mma . (at allow for periodic reorganization. Through this research, we hope
20 101 Solar heat gains — . to improve the museum experience for visitors and provide valuable
15.0 ¥ Transmission heat loss (thermal bridges) insights fOI' museum owners and desianers
Qe o , 9 gners.
10 - Parmt T s o0 poves ;
. 1 hanee: Prkigeativor S/ Prmosiert Loty ::: Ladied - _ First Divider HO4 HOS H0.65 Ho85 vos Vo8
Losses Gains I . S o :
Plan Layout in | ‘ ' : '.: | S ;
Y 1. ! | | ! ! I ! [T :
ue editor | Assemblies | Components
v Project overview
EDUCATIONAL LIGENGE, NOT FOR PROFESSIONAL USE (expires in 268 days) v Ventilation heat losses Tolerance — . . 219% 2% 2%
Climate New York M Vantilation system 0.0752 6750.00 033 84.00 10725.64 397
Building type Dwelling change Infitration 0.0462 6750.00 0.33 84.00 6586.27 ‘ 244
Annual heat demand (Qn) 13.9 kWh/m*a details 01214 e s ] ) - - -
Treated Floor Area (TFA) 2700 m? (Direct entry) details limis T o — T - e Zxan =
oo o  Solar heat gains ' ' ; - L
Projected building foetprint —m? il 1 LT T 1 i ! - i i 1 H 14 ¥
2 - North Windows. 37439 327.06 0.50 020 11541 4363.10 1.62 - e .. 4 —r— e - .- —— - - =T PTIC =7
Number of windows 55 w 3 - East Windows 0.00 0.00 000 0.00 4 Shortest
Number of thermal surfaces 45 details 4 - South Windows. 819.19 738.92 050 021 568.48 4909030 18.18 Routes
Number of thermal bridges Nene defined details o v kol o0 o0 ot ol . T L By 1 =y oy gt i=mareh e S BT L .
Thermal envelope checks 1883.01 1488.27 66447.67 24.61 - .“ = - . ol i grel ! 1 'f - i - | ! )
The thermal envelope appears to be incomplete! e} e i " | 7 7,; ¥ = s i f 1 a0 T H—
This may be caused by incorrectly assigned non-thermal surfaces, reversed faces, a hole, glued components, or unintersected faces in = e S i s o i 2 i P - - —rr R
v Internal heat gains
Projection along Blue axis: 43.9% variance
Projection along Red axis 1.9% variance Q_i (kWhim?a)
Prolection along Green axs: 1.9% variance 2700.00 240 175.00 420 27174.00 | Total Distances
Render mode Render by Area Group :gﬁlsehsonasl 30544 ft 3253681t 299836 ft ne.7ft 315267 ft 3515.73ft
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Rammed Earth Brick Experiments
Making With Earth

Columbia University Elective Work, Sp2023
Instructor: Lola Ben Alon

Group Work: Xiangyi Deng, Sixuan Chen, Runxin Fu

Literature Review

(-

Workflow Diagram

Score on the Side

Assemble Formwark In:
(with One Side Open) &the

9}
—
o
—

({79

Disassemble Earth and
3D Printed Surfaces




