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LENGTH
MA |2 +1% +30mm oM =2 2 WiDTH

MHEIRO| 1% EE +30mm BoIM A2 2 i NCHRP Project 12-98

VARIATION FROM SPECIFIED PLAN END SQUARENESS OR SKEW

LOCATION OF LEVELING DEVICI

4+ 5 mm SWEEP

DISTANCE FROM COMMON WORKING POINT TO CENTER OF ANY
+ 10mm e

LOCAL SMOOTHNESS OF ANY SURFACE IN 10 FEET

o
+ omm CAMBER VARIATION FROM DESIGN CAMBER

_ CENTER OF PT DUCT AT EDGE OF SLAB
* aomm

. LOCATION OF SHEAR CONNECTOR POCKET OR BLOCKOU'
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| workmone—" |
! P = Plan location from working line 6.35 mm %7
|
D U : D U L = Top elevation from nominal top elevation
i Thick overlay
| . 2
: [ | & Maximum Low 1/4
V—\»UR]«NU LINE | Maximum High 6.35 mm /4"
i r ' Thin overlay or bare deck combined with grinding
i : Maximum Low 3.175 mm 1/8”
| | Maximum High ’ 1/8”
|
—-—-—E}-—-{-}—i-—[}-—-ﬂ—-— ________ - R = Differential top elevation
[ Thick overlay 6.35 mm 1/4”
: Thin overlay or bare deck combined with grinding 3175 mm1/8”
|
|
| i L —\ o |
| /l_l TT TT T — _\
| P 1 1} i\ N HH HH H HHI|
' L
|
D U | D U ELEVATION
| NOTE:
| 1. "L" ELEVATION IS TYPICALLY SPECIFIED AT EACH CORNER.
|
|
NCHRP Project 12-98 PLAN
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Simple Design

Reduce part count and part types

Use standard parts

Easy and efficient fasteners

Design parts to be self-aligning and self-locating
Be aware of process limitations

Use suitable tolerances

Minimise system complexity

Industrialised Construction - Targets

FHBRON® B

Design for Reducg Reduce Reduce Bettgr \mpr(l)veq De-Risk Reduce
Manufacture Complexity, Cost Schedule Quality,  Coordination Transactional
[ > Control Less Cost

Variation Rework

A @ L@ m~

Reduce Overcome Improve Increase Ease / Avoid Reduce Environmental
Labour Skilled Labour Health & Site Speed Disruptions, ~ Wastage Benefits
Requirements Shortages Safety Productivity  of Install Improve

Logistics BrydenWood 06
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Design for Manufacturing
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Defining Prefabricated
Member Specifications

Member Design
(Coordination for
Fabrication &

Assembly)

 Datamodelfor
- Geometry

Mould Design and

Fabrication

Fabrication data

o ———————— ——————— -

Assembly data
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Added Data Performance Data update
- Tested material properties = |- Stiffness (1)
(concrete, rebar, strand, products ) odater | FEXUFM strenﬁth
- Tensioning and camber P - Shear strengt
- Max. stress by Moment(input)
Digital quality Check
RENR)  (HANOL M) 27| % EE ] Data
: _ _ Update
el e s e
drEr T T B Update
R Rk _ - Stress
- Deflection
-  Geometry error . By given M
- Real material properties
- Deformation by prestress ‘ ,
or long-term deformation D P bl Interaction with sensors
l(cam}l}:bet;,'I IateralI) deformation a::aontor;['?:);ei::ssgg‘)rd%ates
ength change by Temperature) -
(center of sole plates, connectors, pockets etc)
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Investigate Design Fix

Technology Concept Model Release

Madel
Confirm

Product
Specification
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LI
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partner

Review technical
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Resources

Dengn Master Car

Prototyp &

L 3

Develop = :
Prepare mass production

Mass Production
Drawings

Support Part Support Part

Cloud
Service

Mass
Praoduction

Rule-Based
Digital Design System

Prefab
Digital Model
Inventory

1. DIMA
2. Use a Platform approach
3. Open for manufacture

Data-Driven Design

Designer Designer Designer

Global
Marketing:

Project Project Project

Designer
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To check the fabrication _FFFS;M mLel magped with Design
telerance * model

—

Geometric Data Model ‘

1: Define local coordinate system
{LC8) of ints embed

Geometric inspection in Deck madel frpering

Tramferring

Checking connection
point inside the shear

Step 2 : Define ghobal coordinate system

Processing

Digital inspection report
after assessing fabrication error

HiSHE @4 W2 Data Schema

T e
(| —
@ R T & .
(-

Predefined geometry and
Tolerance is required !

Fabrication Data.
— B
e Deck Fabrication Check Sheet T G
: StanPy 21 1 concrese pan
n * = Pockn_511
(F3 b pogee 512
Input data 0 R
N 1 at 30} Pocket 513
a2 >0} Pocke st
b1 > i Pocket_521
b2 > = Pocket 522
t ¥ : Pocket_523
= o ¥4 1 Pocken 524
> 3 A ySeanamas sty
Input data | 2 >
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12 [wapz 6349 | 6336 1259 1266 226 233 245 WAL 523 L] 25 13 107 si6
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Precast Bridge Pier

BIM model

MMM XX MK XX KX XX
A
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i

=
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Prefabricated Bridge Pier
Standard segments & variable height 1%t segment to
accommodate different height

‘ Aesthetic Design :r
‘ —p= |
| |
“ | :
; . I
1
Digital Manufacturingy |
I
A

—ey
2

Standard Segment
Columns with
Constant Height

ﬁ ﬁ % %g
Duct coupler
‘ Structural Section

-

Decorativ?Design

(Permanent Formwork)

1%t Segment with Variable Height
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Detail Change for DfA — — - s
B8a250=2.000 7:},‘ B@250=2.000 ?DL EE@250=1.500 226 - 11 2HH
—— 1 T =1 s
DT] z ; I | — QQFR(AD _§e-4.000% e
{I—I&| {[3% B R W@Shﬁ LR
R, oL Ui '_ﬂ_] g &
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Common practice of shear reinforcement
®» Tolerance in transverse direction : 40mm

' Tolerance limit : 210mm

150 - Unexpected lateral deformation
of long prefab girders
—

i Improved detail of connectors
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Assembly
processes i

A“‘I"“"V Prefabricated Structures
m ei Deck/Lateral
—> . beamlBiarrieQ

RN =y | = T 2i%| Q“/

———————

Gap between Deck and
Girder connection

+ Dimensional and geometric

variability in structure fabrication
& + Assembly tolerance issues
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Agency ; s o . ) Geo Spatial analysis
‘.-. 'y .n;
Data Hub . &)
o XR (VR/AR/MR)

Digital Manufacture
Level-2 BIM Level-3 BIM
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