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Another layer of cross 
steel bars were added 
for the formwork; 
later, concrete was 
poured.

Rigid horizontal 
elements were then 
added to the aligned 
diagonal axis to 
prevent splitting, 
allowing for the shape 
to take a natural form. 
These were adjusted 
based on tolerance 
and considered for 
spacing between the 
structures.

Crossbeams were 
added to reinforce 
alignment in order for 
the bamboo net to 
become more 
structural and bend 
towards a diagonal 
axis.

Circular steel bars 
were added in order 
to create a formwork 
for the concrete pour 
to stabilize, 
weatherproof, and 
seal the entire 
structure.
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STEP 4A: COMBINE 
VERTICAL AND 
HORIZONTAL MEMBERS 
WITH DOUBLE-SIDED 
VOLTS USING FOLOGRAM 
TO ENSURE THE GRID IS 
ORTHOGONAL AND 
SPACING IS CORRECT. 
EITHER VERTICAL OR 
HORIZONTAL LAYS ON TOP 
OF THE OTHER. MAKE 
SURE CONNECTIONS ARE 
EXTREMELY RIGID.

STEP 8: PLAN AND CONSTRUCT INDIVIDUAL PIECES, FIRST WITH 
MEASURED RIGID VERTICAL MEMBERS AND THE SUBSEQUENT 
ATTACHMENT OF MESHES TO ACHEIVE DESIGN

STEP 7: DETERMINE 
SYSTEMS BETWEEN 
THE MIRRORED AND 

ANCHORED SYSTEMS 
THAT CAN BE ALIGNED 
AT RIGID CONNECTION 
POINTS TO SHARE THE 

SAME VERTICAL 
MEMBERS

STEP 6A: USE HUMAN 
FORCE TO PUT MEMBERS 

IN ANCHOR POINTS, 
SECURE WITH DRILLS AND 

ADDITIONAL 
ENFORCEMENT TO 

ENSURE RIGIDITY OF 
CONNECTION

STEP 2: GATHER 
MATERIALS; USE 
BAMBOO SKEWERS 
AND ZIPTIES TO 
VISUALIZE THE FORM 
IN A SMALLER SCALE, 
THEN SOURCE REAL 
BAMBOO AND SPLIT 
VERTICALLY INTO 
STRIPS CUT TO 
LENGTH

STEP 1: SET A DESIGN INTENT, A GENERAL IDEA OF FORM, AND 
BOUNDARY CONDITIONS ON THE CHOSEN SITE TO SET 
PARAMETERS

USER-MANUAL GUIDE 

STEP 5B: FINALIZE THE FORM PHYSICALLY, USE RODS AND SCREWS 
TO RIGIDLY HAMMER OR WRENCH IN THE COMPRESSION MEMBERS 
AND TENSION MEMBERS TO THE FLAT GRID. USE TENSION RODS 
AND A WRENCH TO REACH DESIRED LENGTH OF TENSION

STEP 4B: LAYER THE TWO SYSTEMS 
TOGETHER TO DETERMINE 
CONNECTION POINTS OF THE 
COMPRESSION MEMBER AND 
TENSION ROD. DETERMINE 
LENGTHS OF EACH AND VISUALIZE 
WITH FOLOGRAM TO 
PREDETERMINE EACH LENGTH

STEP 3B: DEFINE U AND V VALUES, AS 
WELL AS LENGTHS, OF TWO DIFFERENT 
OR SAME SYSTEMS OF BAMBOO MESHES. 
DRILL THE CONNECTION POINTS 
TOGETHER BETWEEN VERTICAL MEMBERS 
AND HORIZONTAL MEMBERS USING A 
DOUBLE SIDED SCREW.

STEP 3A: SPECIFY U-VALUES AND V-VALUES (E.G THE DENSITY 
OF THE GRID), GROUND CONDITION TO BE WORKED WITH, 
LENGTHS OF EACH MEMBER;

CUT BAMBOO STRIPS TO LENGTH AND ORGANIZE INTO 
HORIZONTAL AND VERTICAL MEMBERS 

STEP 5A: USE THE 
HOLOLENS TO MEASURE 

OUT ANCHOR POINTS, 
MARK ON RIGID SURFACE 

TO THEN PUSH CHOSEN 
MEMBERS INTO ANCHOR 

SOCKETS. CREATE A FEW 
HOLES FOR FUTURE 

VARIETY

STEP 9: INCORPORATE AN OVERARCHING ROOF AND CERTAIN 
PATCHING TO ACHIEVE CERTAIN LIGHT AND SHADOW CONDITIONS
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NAIJU COMMUNITY CENTER GRIDSHELL ACTIVE BENDING
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PANEL 1: PROTOTYPE DESIGN (ISO, PLAN, SECTION, ELEVATION)

PANEL 3: USER-MANUAL MR CONSTRUCTION WORKFLOW
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VARIABLE LENGTH

PANEL 4: AR/MR DOCUMENTATION

STRUCTURAL SYSTEMS

ROOF AGGREGATION 
FOR ADDED VERTICAL SPACE, 
ANCHORED INWARDS BY BASE SYSTEMS

RECIPROCAL FORCES ONLY 
INTERMEDIATE SYSTEMS THAT
CAN ACT INDEPENDENTLY AS 
CONNECTION POINTS

VARYING DENSITIES CREATE 
VARIANCE IN CURVED FORM AND
 STRUCTURAL RIGIDITY WHERE REQUIRED
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WITHSTANDING
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BASE CONDITION

5. REPLICATE THE CURVE PHYSICALLY AND SECURE USING RIGID 
CONNECTIONS

PARTS & CONNECTIONS

4. FORCE DESIRED POINTS ON MESH TO ANCHOR POINTS 1. DEFINE THE GRID ON AN ORTHOGONAL PLANE

PLAN AGGREGATION

1. DEFINE THE TWO GRIDS ON AN ORTHOGONAL PLANE, 
VERTICAL DISTANCE Y AWAY 

2. REPLICATE GRID STRUCTURES AND DIMENSIONS
PHYSICALLY; TWO RIGIDLY CONNECTED GRIDS

3. DEFINE CONNECTION POINTS; CENTER POINT ON EACH
GRID AND FOUR CORNER POINTS 

4. DEFINE EACH MEMBER AS COMPRESSION OR TENSION MEMBERS
DEPENDING ON DESIRED CURVE AND DIRECTION

6. VARY COMPRESSION AND TENSION MEMBERS' LEGNTHS
VERTICALLY UNTIL DESIRED FORM IS ACHIEVED

3. DEFINE ANCHOR POINTS FOR DESIRED CURVE PARAMETER: 
DISTANCE FROM ORIGINAL POINT

5. DEFINE LENGTH OF ANCHOR MEMBERS, AGGREGATE 
FROM FLAT GRID CONDITION

3. COMPRESSION
MEMBER

1. BAMBOO STRIPS LAID OUT IN AN ORTHOGONAL GRID

4. TENSION 
ROD / ROPE

LengthCurve = PARAMETER
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PROJECT 3 PROPOSAL

b3

OUR PROJECT ENCOMPASSES BAMBOO'S ABILITY TO ACTIVELY BEND FROM A FLAT MESH STRUCTURE TO 
AN AGGREGATED, CURVED FORM. OUR ORIGINAL STUDIES INVOLVED PRIMARILY ANCHORING CERTAIN 
POINTS OF THE STRUCTURE TO A GROUND AND A HEIGHT TO ACHEIVE THE FORM, WITH STUDIES OF FIXED
BENDING STRUCTURES THAT ARE CONSTANTLY FIGHTING THE CURVED SHAPE. ULTIMATELY, WE CAME UP 
WITH A SYSTEM THAT ALLOWS THIS BENDING TO OCCUR WHEN RECIPROCAL OR MIRRORED STRUCURES ACT 
AGAINST EACH OTHER, CULMINATING IN A SELF-SUSTAINING CURVED GRIDSHELL PAVILLION.
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2. DOUBLE-SIDED BOLT 

7. REPLICATE CURVED FORM BY SECURING CONNECTIONS TO THE 
VERTICAL MEMBERS

2. REPLICATE GRID STRUCTURE AND DIMENSIONS PHYSICALLY

PANEL 2: PARTS & MODULES, CONNECTIONS, STRUCTURAL ANALYSIS
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