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CATA CATB CATC
Commercial, | commercial,
Components It T Industrial, Publi s CATD
P '"?ﬂt'it:ég“- Institution, Private Hollflsillsg HOL:ISil:g Ihzzgﬁ{:;
Development Dev“é'l'gﬁgq ot | 7O | (ol Fiats) | (Rental Fiats)
& others & others
Suuctural 10% 15% 10% 15% 20% 10%
Architectural 75% 80% 85% 80% 75% 85%
M&E Works 15% 5% 5% 5% 5% 5%
CONAUAS 100% 100% 100% | 100% 100% 100%
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Building and Construction yfﬂuthwty

soe bigh aualy sussnable

PLANNED SAMPLES Vs. ACTUAL SAMPLES
BUILDING AND CONSTRUCTION AUTECAITY

oaze 1 27/06/2018
e 01:54
CATEGORY  : CAT-C - FUBLIC HOUSING USER ID : RENHC
TeeE : RC STRUCTURE FacE s Page 1 of 1
® ion co. (Pre.) Lrd.
EROJECT AME nes N3 C32A & C323 (Total 638 Units) € Block of 15 sty residential Building with 2 block
LZNNED SAMPLES ACTUAL saMpLES BALANCE

0 0 a

0 0 o

+ o 0 a

NDT - UBV 19 0 13

12 0 1z

1 0 1

1 0 1

= o 0 [

STRUCTURAL STEEL WOREK o a a
INTERNAL FINTSHES €00 0 g00
MSE FITTING 1s0 0 150

EXT WALL 3 o 3

EXT WORK 9 0 5

WTT FOR WINDOWS AND EXTERNAL WALL JOINTS - SELE TEST o 0 @

WET AREA WATER TIGHTNESS TEST - SELF TEST 1,372 0 1,37

ROOF 3 0 3
WET AREA WATER TIGHTNESS TEST 100 o lo0

WTT FOR WINDOWS AND EXTERNAL WALL JOINTS 3 0 93

PULL TEST s 0 s

MiE WORK 20 0 20

WET ARER WATER IIGHTNESS IN PACCESS INSPECTICN 1 0 1

(ERACR © ¥rinsz BCA)
32 (ExEEHEHEEMEREERE

S EARE Tk CONQUAS SHERABATYINE LA H B —fad &353R
PRI H 2 L B B SR AR AT - T TV Fori e K2Rl
T "X oA atd > m&UST T ) SHESEHS 8 - [FALE
KA 2 st N BB FRATENIEE PAD TS » EITaENT B3
DI TR i R S e RS R - BBt RS XEHESR -
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B Internal Finishes
Block [J ProjectId 2004050 Assr1 [RAYMONDWO |

Storey-Unit | | Conquas Assesment [] Date mmy) [07/11/2008 ¥  Assr2 |RAYMOND WO +
Project Name BCAC21 ASSESSOR CALIBRATION

@ “ @ “ | @ | o | “
ORi 2 £ 2 FEENEE 8 Eg 8§ B3 ¢
s 8 s & s 8 §8 2 §8 ' 58 |[& |§§ |2
O R2 = 9 = ° = g g L} = ° = L | = -
O ® Pl il |..u§ a |.u§ a mg a |.u§
28z 25 “ § 3“0-5§*D%§§ﬂn£==-ﬂa__€
Or3 o« Ea dE0f |gEQf OCEWSEOEYTECEYIESES T
feafgfiossfivcpgeiassseinsominsa® duss
o s EgScfEs5c5EsS6c2E5552E5532E5332€E3733
-t ES8cEfsscEfsa3c5cs8cfcs58cBEs2cfeadct
L EE I ECEE I E L EEE L R EE R I EEEE I EEEE L
|x|vlvivix|[x|viviv|v|xx|viv|x|x|vIvIv|v|x|v]v v|v|v|XIvIv|vx|vIX[v|v]
. | xlviviviv) i i ] -
[ | I | !
| | I

Dining Room - | T 1] 1 |
|@P Os Oc uuuwx'x\zvvxp(vvvx xjv_')-(jvgvix:v:v‘vgvixjv_'x:w:v|xjv:v:v:v
LT T {xfvlvlwlxe] 111 [T T 111 1]

. [ ] ] . [ ] [T T T 111
_Li\rin_gF!ocmv II Ii . | |

vvvvxxvvvxlxvvvx [T T | [xlwlvlvlv T T 1 | [vvlvlvv

P NedComa (=)

Noof Chaces (8)

mnnn ST

(ERACR © ¥rinsz BCA)
[l 3.3 (EZEHE 2 E R EE
SEIED o HURHIE (ESR B M B B TP B T > TSR 7y Rk
BRI R E SRR N TARSE AR ~ B TR ERTETT - By
AT

7’

gEREE 4y (Structural Works )
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(ERACR © ¥rinsz BCA)
& 3.4 {EEEEHESREE IR

(1) $RAELSERIAVRERE - FOfRAE I E VR RR MRS -

(2) $/KIJEie%E LY TUBRSRE K sifh AL (Hh R e s -

(3) sanHyF R -
#*33 &mElrZ SEALE

Reinforced Concrete Structure Weightage %
NDT - UPV test for concrete uniformity 35
NDT - Electro-Covermeter test for concrete cove 35
Concrete Quality 10
Steel Reinforcement Quality 10
Steel Welding Test* 10
Total 100

(BRASE © CONQUAS {7 FMNE)
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B HE R AL RIS - R AR R DU R -
34 &htmElsr Z S IE HECER]

GFA per Min Max

s Sample | Sample | Sample

Remarks

a)5 structure members

per set

b)Self-Testing by

4 | NDT- UPVtest for concrete 5,000 m2 2 20 contractor using an
uniformity ’ sets sets | accredited testing firm

c)Declaration by project

Structural Qualified

Person

a)5 structure members

per set

b)Self-Testing by

o | NDT - Electro-Covermeter 5.000 m? 2 20 contractor using an

test for concrete cover ’ sets sets | accredited testing firm

¢)Declaration by project

Structural Qualified

Person
) Declaration by project
3 | Sonerets Gompressive 100% - | Structural Qualified
trength
Person
Steel Reinforcement Tensile Declaration by project
4 S - 100% - Structural Qualified
trength P
erson
Declaration by project
5 | *Steel Welding Test Reports - 100% - Structural Qualified

Person

(BRASE © CONQUAS {7 FMNE)

2~ EEaElSy (Architectural Works )

(ERACR © ¥rinsz BCA)
35 (EZEFHECESEE I
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(1) A ~ INE R I B 25 TIEEH S MEERE TAE - NESEE 7

RIELFEsR ~ P8 ~ RAGHR ~ PIEg5ad s -

(2) MHEFFIThEEE - BlANeEs = R IMNER KM - = AR 7K
wE > RNASEEIE I

o

*35 BRETZBHEELE (EERIEEE)

Architectural Elements Weightage %
Total Breakdown
o
Non-Housing Private & Public Housing
Internal Finishes 56
Floor 16 16
Internal Wall 16 10
Ceiling ] 10
Door 6 7
Window ] 7
Component 6 6
Roof 4 4 4
External Wall 12 12 12
External Work 6 ] 6
Design, Material & Functional Tests 22
Field Window Water-Tightness Test
(WTT) (BCA Test) 9 9
EFniTrE” V:'Sir;cli'(_)%swﬁit;)r-TighMess Test “Pre-requisite “Pre-requisite
Wet Area Water-Tightness Test 5 5
(BCA Test)
“Wet Area Water-Tightness Test - » - .
(Self.Testing) re-requisite re-requisite
Internal Wet Area Waterproofing 2 9
Process
Pull-Off-Test for Internal Wall Tiles 4 4
External Facade
(Precast or System Formwork or 1 1
Cladding Facade)
Intemnal Wall Partition 1 i
(Drywall or Precast panel partition)
Total 100 100

(ERARIE © CONQUAS T H A
SHESEER AN AIMERERI P AVIE T E - AR EAVEC 1
B~ BAOTHH RHEEREE
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$23.6 HEEEESY (Non-Housing) 2 & i T.78 H #5578

Element Element Weightage Defect Category Defect Weightage
Finishing 4.8
Alignment & Evenness 2.8
Fleor 16 points Crack & Damages 4.8
Hollowness 2.0
Jointing 1.6
Finishing 4.0
Alignment & Evenness 1.9
Internal Wall 16 points Crack & Damages 7.2
Hollowness 1.6
Jointing 13
Finishing 1.2
Alignment & Evenness 1.2
Ceiling & points Crack & Damages 1.8
Roughness 1.5
Jointing 0.3
Joint & Gap 0.6
Alignment & Evenness 0.6
Door & points Matenal & Damages 1.5
Functionality 18
Accessories Defects 1.5
Joint & Gap 0.6
Alignment & Evenness 0.6
Window & points Material & Damages 1.5
Functionality 24
Accessories Defects 0.9
Joint & Gap 0.6
Alignment & Evenness 1.2
Component 6 points Matenal & Damages 24
Functionality 0.9
Accessories Defects 0.9
Joint & Gap "1.5
Alignment & Evenness 1.5
M&E Fitting 15 points Material & Damages ‘4.5
Functionality ‘6.0
Accessories Defects 1.5

(ERIAOR © CONQUAS i TFHNE)
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3.7 EEEEELSY (Private and Public Housing ) 22 & i T 78 HEde 388 (48)

Element Element Weightage Defect Category Defect Weightage
Finishing 4.8
Alignment & Evenness 28
Floor 186 points Crack & Damages 48
Hollowness 2.0
Jointing 1.6
Finishing 25
Alignment & Evenness 1.2
Internal Wall 10 points Crack & Damages 45
Hollowness 1.0
Jointing 0.8
Finishing 2.0
Alignment & Evenness 2.0
Ceiling 10 points Crack & Damages 3.0
Roughness 25
Jointing 0.5
Joint & Gap 0.7
Alignment & Evenness 0.7
Door T points Matenal & Damages 1.75
Functionality 21
Accessones Defects 1.75
Joint & Gap 0.7
Alignment & Evenness 0.7
Window 7 points Material & Damages 1.75
Funcfionality 2.8
Accessones Defecls 1.05
Joint & Gap 0.6
Alignment & Evenness 12
Component 6 points Material & Damages 24
Functionality 0.9
Accessones Defecls 0.8
Joint & Gap 1.5
Alignment & Evenness 1.5
W&E Fitting 15 points Material & Damages '4.5
Funchionality ‘8.0
fcocessories Defects 1.5

(ERIAOR © CONQUAS T FHNE)
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Sampling Guidelines Table
GFA per Min Max
Items Remarks
Sample Sample | Sample
For Non-Housing Project & Mixed
1 Internal Finiches 500 m* S0 150 Development Project with Mon-
Residential GFA exceeding 50%
For all Private Housing Project &
ia Internal Finishes TOm® o 800 Mixed Development Project with
Residential GFA exceeding 50%
S0% Sampling (50% coverage for
- I all units):
-+ ernal Finishes Max Principal eamples: 840
1 - 20 1440
30 | (Enhanced) Max Service samples: 540
Max Circulation samples: 160
100% Sampling {100% coverage
- —— for all units):
- =mal Finishes Max Principal samples: 1000
1afi - o0 2160
M 1 (Enhanced) Max Service samples: 1000
Max Circulation samples: 180
ib Internal Finiches TOm* 0 600 For Public Housing Project
2 External Wall - 100% - 100% of the blocks [ units
3 External Work - 1 - 1 for each type of external work
Precast or System Formwork or
4 External Facade - - - Cladding Facade. Declaration by
project Qualified Person
Drywall or Precast panel partition.
5 Internal Wall Partition - - - Declaration by project Qualified
Perzon
Field Window Water- . Conducted by BCA. A sampie is
B2 | tightness Test (WTT) 1,000 n 20 100 | gefined as 2m length of joint.
50% Sampling
Field Window Water-
Bali) | tightness Test (WTT) 1,000m? a0 200 For all Private Housing Project &
(Enhanced) Mixed Development Project with
Residential component
100% Sampling
Field Window Water.
Gafii) | tightness Test (WTT) 500m¢ 40 200 | For all Private Housing Project &
(Enhanced) Mixed Development Project with
Residential component
&b Field Window Water- ) 25% i Sell-Testing with declaration by
tghtness Test (WTT) project Quakfied Person
Vet Area Water-tightness ﬁg:‘dr;:?n?:gje‘ﬁ;u
Test:- Non-Houging * 20% of all bathrooms andior
Projects 20 100 toilets (by location)
7
2 Housging projects
*  Housing &0 00 + 30% of all bathrooms and/or
Projects toilets (by location)
+ all will be tested if less than the
minimum samgple
50% Sampling (S0% of all
bathrooms andlor todets)
Based on number of bathrooms
andior todets
rath '.'I_"':s‘t""” Water-tightness 100 &o0 For all Private Housing Project &
(Ennancea) el
All will be tested if less than the
minemum sample
100% Sampling (100% coverage
for all units):
Based on number of bathroomes
andior todets
Taiii) ::‘Iee;[Ama Water-tightness 120 1000 For all Private Housing Project &
(Enhanced) Mixed Development Project with
Residential component
All will be tested if less than the
minimum sample
N » Self-Testing with declaration by
b TWEZA'EE Water-Sghiness 100% project Qualified Person
* Inchuding flat roof
a Internal Wet Area - _ In-process accesement based on
Waterproofing Process approwed Method Statement
a fu‘;:i‘:g“' for imtomnal 10,000 m= s:ﬂ s;s 5 tles per set (by location)

(BRASE © CONQUAS {7 FMNE)
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3~ MEMCEEI%E 4 (Mechanical and Electrical Works » M&E Works )

BERPIR © B BCA)
3.6 {EZEEHE M&E B

M&E $P8 AR AR BB TEZE 20 -
SFBYERIEBE )T DA TR -

(1) RS REERIFTERE 2R RSE R > PINEE - IR
HARFFRRRIRE -

(2) TERSS ZEENEFRIERE &l - BIANIRJE ~ LAl /KEs ROKCE TR
BEHEH -

(3) HArfEEH HAVERENGE - GIAI/KER ~ P2 KSR B 5t -

%39 M&E &2 SIHHLE

MBE Elements | CATA | CATB | CATC | CATD
M&E Works Assessment
Electrical 15 15 10 10
ACMV 20 20 - 10
Fire Protection 10 10 10 -
Plumbing & Sanitary 15 15 20 -
Basic Fittings 15 15 60 80
Sub-total 75 75 100 100
Weightage 100% 100% 100% 100%
M&E Performance Test Assessment
*Performance Testing Pre- Pre-
requisite requisite

BERPE © CONQUAS # T A% )
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% 3.10 M&E #7720 TIE Hisikok 733

Element

Points Allocated

Electrical

1. Main cables

2. Surface conduits

3. Cable tray, ladder & trunking

4. Distribution board

BINN(=

ACMV

. Air handling unit

Pump

. Cooling tower

. Chiller

Pipework

Split unit / Window air conditioner

. Air-con comfort

. Ductwork

©|o|~|o|ofsw(n|a

. Fire-rated duct

10. Dampers

11. Fire Dampers

12. Flexible ducts

13. Flexible connectors

SN2 N W a2 2N

Fire Protection

1. Wet / Dry riser

2. Sprinkler

3. Fire Alarm

4. Hosereel

N|=|NN

Plumbing & Sanitary

1. Concealed pipes

2. Exposed pipes

3. Water tank

4. Pump

=N

(&R © CONQUAS ST FRZ)
RSN 7y Z 5 IH H HUEEA]

% 3.11

Electrical

CAT A
1,000 m?2 per

sample

CAT B
1,500 m?2 par
sample

CAT C

3,500 m2 per

sample

CATD
3,500 m?2 per
sample

1. Main cables

1

1

2. Surface conduits

Pt

2

1+

2+

3. Cable tray, ladder & trunking

2+

2+

1+

2+

4_ Distribution board

2+

2+

1

AChMW

1. Ar handling unit

- Pump

- Cooling tower

_ Chiller

. Split urit / Window air conditioner

2+

3+

- Ar-con comiforl

2+

2
3
4
5_ Pipewoark
=]
7
8

- Ductwork

0o

_ Fire-rated duct

10. Dampers

11. Fire Dampers

Y QY g

12. Flexible ducts

13. Flexible connectors

Fire Protection

1. Wet ! Cry risar

2_ Sprinkler

3. Fire Alarm

4. Hosereel

Plumbing & Sanitary

1. Concealed pipes

2_ Cxposed pipes

4+

3. Water tank

4. Pump

Minimum Samples
Maximum Samples

25
50

(ERIAOR © CONQUAS T FHNE)
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7N\

TR

SRR e R S AR SERE R TE RO ME
280 IAESSEE oy~ BRE T (BE=ERNEE) DURISIRERE
ZEESTHEE - LA - R SR A o AR IE H AN - I POy
100 2 BRZ b (B H ZBC & Ry oy Bl > 2 ElelEIH EH 2153k

LL100 BREARZ 3 BE - SR DAGHEE L SR 2 G 0 B -

CONQUAS’

saliny Asse

BCA

BUILDING AND CONSTRUCTION AUTHORITY
SINGAPORE

BOA Construction Quality Assessment System

Fhes s ro cemedy that the projec:

achieved the tollowing CONQUAS scores
Architectural 531
MK E 8319
Structural 79.1
TOTAL SCORE 653

Man Contractor

Developer
Seneor Manager Chret Exccunsve Olicer
ssanent Department Balding and Constrecizon Authonty
fenee No 2000007 Date of Iaaue InSZ002

00541

3.7 {HZ% CONQUAS 35&

(ERACR © ¥k BCA)
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Ry 7 iE—2b 3458 CONQUAS SHEAVER(ENE > 55 9 AR A BN ERL
Y 2 SR Y B AR FE A A SHEATRLE - ERREIIIREIR > (B &
— BRI 53R A T BRI T RE S 68 22 CONQUAS #F47

[HFEEAYE » CONQUAS sHENGA Bl iR K R B AL Ry
FAVELERAERE T2 - HME5REE CONQUAS 27 & 5 TAnE AEAE »
et SR B R IEE TR AR RS RS - BRIBTAEA B ~ 22D
Pegg ~ RS EETR EE TEE RN MRS EN s
fiti ToKAEZE - BIE(E ] & i s B RHEA & A =R CONQUAS
TTEL -

() BININTT KA1

CONQUAS ARSIkt HESNSs « BSSasy (mATIEE) IR
PREB 551 » LSS RIS B

L RS RS S HETBNEEAR - (GREEEA S A
Y -

%312 EETREEHESE ARG Z I

Requirement Bonus Point
Certified CONQUAS Supervisor 0.15
Certified QM/CONQUAS Supervisor 0.3

e A supervisor can only be deployed on one project at any time

e Supervisor must be deployed for minimum 75% of project duration
Certified CONQUAS Manager 04
Certified QM/CONQUAS Manager 0.6

e A manager can be deployed for maximum of 2 projects at any time

e Manager must be deployed for minimum 75% of project duration

Maximum 1.0

Note:

1. Both employer and employee must declare the personnel was deployed for the
minimum duration as specified.

2. Where required, additional documents and records shall be furnished for verification.

(ERIOR © CONQUAS i TFNE)
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2 BIRATN LA SRR TSI - AT
PR S AR 55 <
2313 FRATEATPE sy

Requirement Bonus Point

Use of precast concrete elements supplied by
SCI Accredited Precasters (100% of precast
concrete elements)

2.0%

Use of Prefabricated Bathroom Unit 1.5%*
(at least 65% of toilets)

Use of Mass Engineered Timber (e.g. Cross
Laminated Timber, Glued Laminated Timber,
etc.) (at least 65% of coverage)

{A building is deemed to be constructed using
engineered timber if both the floor (including
roof) and wall are constructed using
engineered timber.}

2.0

Use of Prefabricated Prefinished Volumetric
Construction (PPVC)

(at least 63% of coverage)

{The PPVC system has to be accepted by the
Building Innovation Panel (BIP) and
accredited under the PPVC Manufacturer
Accreditation Scheme (MAS)}

Use of productive materials, which facilitate
higher quality achievement )
(at least 65% of coverage) e.g. Max. 3.0
i. Engineered wood/ Stone flooring — 1 point**
ii. Vinyl flooring — 1 point*

iii. Other productive material — 1 point**

3.0%

(ERACE © CONQUAS #{TFMAZE)
3.5 G 25 P St L e pe FE A FH 5 = A= (Quality Mark > QM) » 3if7
M BT FARAE TIREIE 7 -

%314 HUS QM F4h o g

Requirement Bonus Point*
QM STAR 15
QM EXCELLENT 1.0
QM MERIT 0.5

* Bonus point is subject to weightage for Architectural Works.

(ERIOR © CONQUAS T FHNE)
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[z > A4 By S E BRAE RGN EAIET - BT 58 e hn i
o EFIIRE AN 2 ~ i EEEE FRREGE K R E PRI AR E - E
BCA SHEMBIE T3 B ARBANARF - Eoffac R 2 I " x, M2 1A -
BEA > 55 2 B B Y A B SR AE I SE R & 28417 CONQUAS 1357 ©

315 [fEEEGRE 2 15y S

Major Defects/ Issues Reported CONQUAS Point Deduction

1. Major Defects
a) Water seepage through walls and/
windows; Up to 4 points
b) Water seepage in the bathrooms/
toilets.

2. Questionable/ Unacceptable practices.
€.9. cardboards found under timber Up ta 3 paints

flooring

3. Maijor defects/ Questionable/
Unacceptable practices with significant
social impact, e.g. cement bags/
newspaper found in door frames_ national
iconic projects with leakages in roof/

facade. efc.

Up to 10 points

(BRI © CONQUAS B(TFNE)
(V) wHEAN SR

CONQUAS fHlIER VA S8R BCA Frfd 2 B s adaa
7 (Quality & Certification Department ) ¥FHRHYESHIERAZ S AHRBE S » LA
Tt PRaTsi AE ) LA — 50 - AR (AR SR 2 T LIF 2Pl A B 2L,
P28 BCA ¥#HH CONQUAS AHRHFIHR 2 TAZAN ~ FEERAT LA BUF A&
R o B BCA B FHEE A BERHE > S (E Ze Sy FH R Y
BERREE 2 A—8HET o MR TREZAHE A S NS 2 E Z5HE T
fE - BCA Frn HATaHE N BB RIEA 50 gr A > H o 35 AR/MNELBUT
ANE - Hep IR A S -
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3.8  HATT{EZE CONQUAS SF#RFLL
(ERACR © ¥z BCA)

{5 CONQUAS fHIFERFRRREL TR » CONQUAS RHEHRIERA 78
A R B HE TUNE - BRI A SR SR AR SR AR A2 > B/ VR
g 13,161 T (y#ie¥s 28 & 9,542 JT) > FrA & HSEEHE
CONQUAS FF#ER &4 - AT E - CONQUAS S & g i a1 228N
Y MR ERIEZEEM -

%2 3.16 CONQUAS HlIEEH%E

Gross Floor Area

CONQUAS?® Fees™

(m?*) (Inclusive of GST at 7%)
= 5,000 $13.161.00
5,000.01 — 6.000.00 $15.793.20

(For every subsequent 1,000.00 or part*®)

(Add increment of $2.632.20)

9.000.01 - 10,000.00
(For every subsequent 1,000.00 or part*®)

$26,322.00
(Add increment of $1.316.10)

19,000.01 - 20, 000.00
(For every subsequent 1.000.00 or part*)

$39.483 .00
(Add increment of $1.316.10)

29,000.01 - 30,000.00
(For every subsequent 1.000.00 or part¥®)

$52.644.00
(Add increment of $1.316.10)

39.,000.01 - 40,000.00
(For every subsequent 1.000.00 or part*®)

$65,805.00
(Add increment of $1.316.10)

49.000.01 - 50,000.00
(For every subsequent 1.000.00 or part*®)

$78,966.00
(Add increment of $1_316.10)

59,000.01 - 60.000.00
(For every subsequent 1,000.00 or part*)

$92.127.00
(Add increment of $1.316.10)

69,000.01 - 70,000.00
(For every subsequent 1.000.00 or part*)

105.288.00
(Add increment of $1.316.10)

79.000.01 - 80,000.00
(For every subsequent 1.000.00 or part*®)

$118.449 00
(Add increment of $1_316.10)

89.000.01 - 90,000.00
(For every subsequent 1.000.00 or part¥®)

$131.,610.00
(Add increment of $1_316.10)

99.000.01 - 100,000.00
(For every subsequent 1.000.00 or part¥®)

$144.771.00
(Add increment of $1_316.10)

= 109,000.01

$157.,932.00

27
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(JL) BRIBHK

= CONQUAS 7B IR RV A FHE S Lon'E © CONQUAS
BoEEHERFEEAN L8 EEER CONQUAS S RATESE
BZ - —fRIME » % CONQUAS #5357 & 80 BRI R 80%H b LinH g e

TE H 74 CONQUAS &t -

FHEEZRE AT CONQUAS 73855 i BCA ZE Z 1Quas
L > (ETERE SRS BUN - AR R & (E
AlIFAZErE St LMY CONQUAS 4 » T AT %G CONQUAS H4H
IIAT R R oY ~ SRRy (REENER ) DU EEIEER /BRI 4R
TS BT -

Building and Constraction »Nuthumr

T ——

All=i@] =

¥ s b X
% i

€ O 0 O hips/iwmbcagovsg Profes
Singapare Government

s, it asprmenulD=4
5 Caont Js| Feedback | Sitem
Building and Construction »Iuthnrlty IQ U AS il

sope sate. igh gualiey sastuinas Information on Construction Quality aD

Search for Quality Housing

T m Private Housing All | Public Housing All | Industrial | Commercial | Institution | Private Non-Landed | Private Landed | Overseas Projects | Mixsd
| Development | Others | All | Search
| conauas 4 . y

Private Housing All

CONQUAS Scores click on the column names te sort in order

[ [STRUCT |ARCH |M&E |CONQUAS
i !PRNSCT EONIRACTON !"EVE"C""'“ |SCORE |SCORE% |SCORE% SCORE%

1 pow(em Ve FG Builders Plo Lid Bayfrent Realty Bto Ltd la2a 503 50 785
2 émairln Residence E’éﬁaa"gmc“’“‘“‘m" COPR |y icue Raaity Pie Lt ann F) isu 1743
jects 3 (2018 Vo8 Residence | 19 581 Lo8 COnSIrUcton Go P8 | e ool (Pasi Ris) Pre Lid |s23 o5 lsts a8
4 [are e Tensce ‘E;‘""’“""’“‘"“ Roally Co.Pl8 | ok square Pie Lid | | | comoras A

= Ghina Construction (Soath Pacic) ;
5 2018 The Viles 5 ot Go Fio Lid |Anchorvele Residences Pte Ltd conguas e

P evelops
s bt i

struction Fte Ld |fr Fang Degl 25 663 a5 lBa2
ISO Certification # 7 |2017|singa Hils Heptacon Construction Pte Lt | Exco Developmert Pre Ltd |aas 716 24 783
a8 (20174 Gatevay |Keang Hong Construction Pte Lid  [MCL Land (Gateway) Pl Lid |9a7 893 |82 i1
[ imn‘mws TPS Conetruction Pt Lid ‘muminmimul 980 833 e ‘m
1 (2917 Belevaters g:ﬂﬁ" RGHAERA () croup (o iongﬁan Raally (Anchorvals) Pie Ltd |conavas *

11 (2017 The Amere Keong Heng ConstructenPle Lia | kh (Punggel) Ple Lt JE2E] a1z o7 95
e e | sinalsnd Develoomant | Farrer Drive | Pte | | [N

e 0 L@ @] T T e

39 AE(ERIHZE CONQUAS LS
(ERACR © ¥z BCA)
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Iim\d\r.g and Construction ».M[hmi[r Qua I ity H ous i ng P ortal

T e—

Rank Top 10 Developers Rank Top 10 Contractors Rank Top 10 Properties
1 City Developments Ltd (CDL) 1 Woh Hup (Pte)Ltd 1 Sage (2012)
2 Capitaland Lid 2 Dragages Singapore Ple Ltd 2 Hclland Residences (2012)
3 KeppelLand Lid 3 wgmmgw 3 1919(2015)
China Construction (South Pacific)
4 Allgreen Properties Ltd 4 Dsicguriicd 6, Ble 110 4 The Glyndebourne (2014)
5 3 P 4 Llst;al‘ts Construction Singapore Fte 5 T (2012)
8 Ear East Qrganization &  Tiong Seng Contractors (Pte) Lid 5  Sculptura Ardmore (2018)
7 %@gmm 7 Tiong Alk Gonstruction Ple Ltdi 7 SkySuites@Anson (2014)
8  Frasers Property Ltd &  Shimizu Corporation 8  Caimhill Nine (2016)
9 Guocoland Ltd g %9’%(@)& 9 Nouvel 18(2014)
Kim Seng Heng Engineering
10 UCLG Ltd 10 10 Hundred Tr 2013
roup Ltd Constuction (Pte) Lt undred Trees | )
Private residential’ projects m the last six years are ranked according to fher quality performance.
Developers and contraclors are ranked by their quaiity , faking into fe n their average CONQUAS scores and QM subseription in the last six years

{minimum 3 Qi projiects and 30% subscription to QM in terms of dwelling units). Rankings are updated quarterly. {January 2018]

Tinciusive of mixed developments with residential component

& 3.10  E5H TOP10 Br3&rs s f Ters CONQUAS FHass

(RIS © Hrinsz BCA)

Buiking and Constroction »

g iy i

Period from: 01/01/2018 to 20/06/2018

Internal Finishes Defects: % Non-Compliance for Private Residential Bulldings

Defect Type Ceiling Component Doors Floor Walls Windows
((:?I:l?;llP 2299 13.50 14.42 13.48 12.24 16.75 15.04
Breakdown of Internal Finishes for
Private Residential Buildings
30 2299
20 13.50 1442 1348 1324 1073 1504
- HEE iR
. I
<o o & 3 © - >
(\
(}é:\‘\ LO@QO Qoo “\00 & _\(-\bo <"

&

Search for Quality Housing
NEW |

I.I.s-er Lagin #

About CONQUAS
* CONGUAS Manua

b r Chart Breakdown
/ fect Trends Breakdown
* Defect Fie Chart

* Line Chan - Yearly Dafect
Trends
* Structural

* Bar Chart Breakdown

Trends
* M&E
* Bar Chart Breakdown
* Defect Trands Breakdown
* Defect Pie Ct
* Line Chart - Yaarly Defect
Trends
* Benchmark Performance Leve
(PCHIM)

CONQUAS Scores -

& 3.11 AR TIE S o &at4is

(ERACR © ¥k BCA)
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Buiking and Comtraction »'mm;

10k Mg el sy

Search for Quality Housin:
NEW y

Period from: 01/01/2018 to 20/06/2018

. i N N ) idi * About CONQUAS
Floor Defects: % Non-Compliance for Private Residential Buildings » CONQUAS Manual
All vy Cracks & * Application Information
Defect Type enmen rRcks Finishing Hollownass Jointing Total b Good Industry Practices Guide
Evenness Damages Bo
v £
% Non-Compliance 5.04 3.96 5.74 4.24 48.40 13.48 e
* Architectural
. Bar Chart Breakdown
Breakdown of Floor Defects for Private efect Trends Breaiienn

* Defect Pie Chart
" . AT * Line Chant - Yearly Defact
Residential Buildings Trends
* Structural
60 » Bar Chart Breakdown
48.40 * Defect Trends Breakdown
* Defect Pie Ghart
40 * Line Chart - Yearly Defect
Tremds
* M&E
20 13.48 Bar Chart Breakdown
5.04 3.96 5.74 4.24 - * Defect Trends Breakdown
—— — —— — * Defect Pie Chart
0 Line Chart - Yearly Defect
" e e L P Trends
Alignment Cracks &  Finishing Hollowness Jointing Total » Benchmark Performance Level

& Evenness Damages (PQM)

CONQUAS Scores

312 EEENE T HS St SR
(RIS © Hrinsz BCA)

Buiking and Comtraction »'mm;

10k Mg el sy

Search for Quality Housin:
NEW y

FLOOR - % Defect Distribution for Private

Residential Buildings Categories from
01/01/2018 to 20/06/2018 | Aboul CONQUAS

* CONQUAS Manual
* Application Information

u Alignment 7.47 éb(:kwa|r-dusu-,-=rauu:sse-un:u
* Benus Scheme for
& Evenness ~onat

Bar Chart Breakdown
® Cracks & » Defect Trends Breakdewn
. Defect Pie Chart
Damages Line Chart - Vaarty Defect
Trends
* Structural
* Bar Chart Breakdown
* Defect Trends Breakdown
* Defect Pie Chart
* Line Chart - Yearly Defect
Trends
* M&E
Bar Chart Breakdown
Defect Trends Breakdown
* Defect Pie Chart
Line Chart - Yearly Defect
Trends
* Benchmark Performance Level
(PO

CONQUAS Scores

® Finishing

Hollowness

71.48

® Jointing

313 EEHENE LI H BT EER
(RIS © Hrinsz BCA)
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Perlod from: 2016 to 2018
Defect Trend in Floor for Private Residential Buildings
Year 2017

5.04
6.17 4.45 3.96
9.60 7.84 504
3.29 4.00 4.24
51.11 47.08 48.40
1453 13.35 13.48

Buildings (2016 to 2018)

g and
= Evenness
%‘40 =—Cracks and
E Damages
o
L'f = Finishin,
£20 "
=
# —

———— - Hollowness

v}
Year 2016 Year 2017 Year 2018

Search for Quality Housing

* Defect Trends Breakdown
¢ Defect Ple Chart

. . . . Line Chan - Yearly Dafect
60 Defect Trend in Floor for Private ReSJdentLI"_‘_—'—T"_sn y
—— Alignment ¥ Structural

Bar Chart Breakdow
+ Def

Je Pie rt
Line Char - Yearly Defect
Trends
" M&
+ Bar Chart Breakdown
* Dafe nds Breakdown
* Dafect Pia Chart
* Line Chan - Yearly Defect
Trends
* Benchmark Performance Level
(PQN)

CONQUAS Scores

3.14
(ERACR « ¥z BCA)

Building and Construction ».ﬂuu:hnrit;‘I

GRSy SIS LSS R S

o
Saarch for Quality Heusing N b BENCHMARKING TOOL - BENCHMARK PERFORMANCE LEVEL (PQM)

Benchmark Performance
Eulw Categary AN -
Year From  Select v To  Seloct v
CONGUAS Scores Abave »
Othor Options:
Project Name
Caontractor Name
Developer Name

han Projects.

SEARCH PROJECTS

Project Id

Project Name

Contractor Name Dragages Singapore Pte Ltd
Developer Name  City

Building Category All

Financial Year ~ From To

Scores Above v

Continue with Current Search

CONQUAS 21 PROJECTS

Ciick on the calumn names 1o sort in order

1 2014|368 Private |Dragages

Thomson  [Non- Singapore |Developments
Landed |Pteltd |Ltd

2 |2013|Cube 8 Private  |Dragages |City
on- | Singapore | Developments
Landed |Pteltd |Ltd

3 2017|Jewel@ |Private |Dragages |White Haven |NA

Buangkok |Non- Singapore |Properties Pte

Landed |Pteltd |Ltd (Wholly-
owned
Subsidiary of
City
Developments
Ltd)
4 |2010|The Arte  |Private |Dragages |City
Non- gapore | D
Landed |Pteltd |Ld
5 2011 (W Private |Dragages |Cityview

Residences |Non- Singapore |Place
Landed |Pteltd |Holdings Pte
Ltd

Sub- Struct M & E |Conquas
7 ey o S S S S |
City

CONQUAS T

997 |951 |99.4 |96.7

CoNQUAS F¢

100 (943 994 (962

997 |945 |99.1 (963

3.15
(ERACR © ¥rinsz IQUAS)
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Fo T B it T Rk v 0 2R 22 E R 4R~ TR T iE Lo E e HUS R A
CONQUAS 7787 > BCA $T5A [F]HYHE 36 H bHEEA THE R - PR LM TRk
P LU/ F A e AR s R A plm

Bailding and Construction »’ Hutherity @
el et .

Good Industry Practices Guides

Helping industry speed up learning curve / raise Quality...

3.16 & T3 H e {FEE 51 311
(ERACR © ¥k BCA)

# CONQUAS 4% 95 47 LA I > & 23 CONQUAS Z & -
ARES » EAFAY G Lo B R S E S 7 CONQUAS 455 » “Ni# 95 73 A
B BUEE 2 DUEZ AR SS T HUS B & A b IR R e S

BT % - HOBH SRR S i ) CONQUAS fF Ryffi it TRR.50%
IR - DURIZR (e E R HE R EL B EE R R » 54 CONQUAS P73 B &
ATt - BRBIRER - BrSEr i G L a4y B i LM E TS
TEHY CONQUAS 7y 8 HAR - i AFFEE BB i B ST i - & 2+ 3t
FEth AT A2E CONQUAS 8RB FERESHE A B4 LB Y i L
WRPE -
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Industry Ave CONQUAS Score ( Years 2003 to 2017)

90 | 8s.5 887

88.2 88.9
a8 87.5

86
84
82
80 -

78 1
w773
76

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

& 3.17 CONQUAS &4y iZ i
(BRI © #ring BCA)

o~ i/BEEEHIE (Quality Mark > QM)

FemeEE (BE) BHEEESENANERSIE - BCA I 2002 F4
B EEEEE IR (Quality Mark » QM) © s il ¥ R SRAV G TanE 5 E 1 HRLE -
EHEBILIK - A 78,500 2@ Tt e A TR R -

QM I LI B pe BN EREE ST - F M T H R AR AT
H @ PIAE - BEEF - PEITEGHBTEHFEEHEE -

QM HIERYEHE 2 A T BB ER - BHERESE 72K =4 " MERIT, 4 -
"EXCELLENT ; #kEAkz "STAR | 4k » IR EEHEZNE - (B BCA WEIE
P EE T EGREINA SIS (GINE P AGEE 2R - k&2 - Thae
JERFIEE EEERA ) - BCA A AR & AR QM 4k -

#2317 QM ZF&h

QM Rating Average QM Unit Score* Overall Waterponding Test Passing Rate®
Star 85 points and above 100%

Excellent 83 to <85 points 99% and above

Merit 80 to <83 points 98% and above

(BERIEE © CONQUAS #{TFMANE)
QM A EF9fE R BCA HUFHRHGISR - AHEAREEAEEL CONQUAS HifE N
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AT - QM RIFEF I 2 B AV BT 58 Rl S it

miyes
aTu =

A SR [ e

e
fanzN

FrAWEER (BT ~ FEEERIRAEN) - Frasicr: (HIanfd ~ & - 1<

fil ~ BHE ~ TR AL DU AT Y EC A AIBERE -
B BALRE S B R (QM)

R > B EEEA BRI AS

29K e A 29K
aﬁ% ° axaﬁ%aé%?

AR AN

LT

it L.

1
[myn

aFSERTAH R R A Y
s AR B R mir FIHE -

HIFF QM HyEEiE QM (£ » sz ET TR EATR S At = ma
fli > HAFE QM HIFERAHBEAREARAE - MEJE QM Tl EEE

A QM

EAGEAIIEY FoE SO

HETE

We shape

Search for Quality Housing Nﬂ &

User Login +

CONQUAS Scores ¥

1 202

Building and Construction »Authority

+ safe. high quality. sustainable and puilt environment

IQUAS

Information on Construction Quality

QM PROJECTS

Contact Us | Feedback | Sitemap

R

(A

L

R

Total |OM
Project Location Developer Main Contractor Uni Assessment
nits
Status
20

NEW UPPER CHANGI CES
ROAD / BEDOK
Grandew Park | SQUTH AVENUE3 | CELFort Pte Lid ClreamR Registered
» The Scheme SHIGENCEs | (BEDOK PLANNING
¥ The Guides )
» Application o SIGLAP ROAD ( Keong Hong i
» QM Proj 2 2020 6 BEDOK PLANNING East Vue Pte Ltd Construction Pte |841 |Registered
Vi jects Residences AREA) L
3 2019~ : Clementi Avenue 1 Development (Clementi) Pie | Singapore Pte  |505 |Registered
4 |2019|WoODS LORONG LIEW LIAN | Serangoon Green Pte Lid s 519 |Registered
Construction Co
CONDOMINIUM
Ltd
Qingjian
. CHOA CHU KANG Qingjian Reaity (Choa Chu |international
5 |2019|iNz Residence AVENUE 5 Kang) Pt Ltd (SP) group Co 497 |Registered
Pte Ltd
China
Lake Grande CaTEm
6 |2019 S AATn Jurong West street 41 | MCL Land Ltd (South Pacific) |710 |In progress
Development Co
Pte Ltd
Qingjian

3.18

EHE R HEZE QM FHELS R
(ERIACE © #rini BCA IQUAS 48k )
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3.

W

This
Quality Mark

Kmar

& 3.19 {ERIEZE QM &8
(BRERE © i BCA IQUAS 4815)
FHE: CONQUAS HIFEEL QM #IE > QM HIE (R H BCA B EHEETTAIAT

A WNEEHEMIK TR TR - FrDUE A B e S Pk R S8 2R 8RR © 40
RAFTETaENHE » B ¥ AL HEE QM 555 - 556 — TR % T A T
EAEAE - R T LAGE R B TR B SR BT B MY R BO LA R - 1
HAEEEFIFER A GHE QM 355 - 1M CONQUAS HIE (R BCA $i&iH -
PRI R o T TR ST © CONQUAS 7 EHEMR 55— RIE LS
R SHENTHENHE -

MR TE R %5 5 F b B 2% pe sl TP 7 HH 5 QM sslialie ST -

=~ THEAEHEN S ZE (Bonus Scheme for Construction

Quality * BSCQ)
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TAZE #5E) 75 28 (Bonus Scheme for Construction Quality » BSCQ ) A 1998
FHEED > HAVES TR B RB G R SR AU e 2 SR - S = e &0
s THEANE © ZETEBE AR FIEEE 500 Ex (e 1 {E 1 T80 Db
AT N B PTEEH E - A A S Ml htE T - tEAh > 5224y
EREEA BSCQ @ ARZ IR HZE A -

TSR AR 1 BT (R DL CONQUAS HIFER o3 ok 2 » WIS T B
PRSI R AR - i Tk n (S B Y Bl 2 - F5HE TanE TR

7= RRAZ BEET -

U(
o2

Building and C rlwny'ﬂhﬂ .
e O [3. Trends of Quality Performance ]

Distribution of BSCQ CONQUAS Scores between

CONQUAS Scor

Mean = 87.2
2008-2012 . Median = 87.5
CONQUAS Score I SD=5.5
Mean = 82.6
Median = 82.8
sD=6.3

55.0 60.0 65.0 70.0 75.0 80.0 85.0 90.0 95.0

2008-2012 and 2013-2017 [ 20132017 |

e

100.0

3.20 #T-T4F CONQUAS K BSCQ 755 friite &h
(BRI © g BCA)

B RIHVESPEAY - BSCQ MUETRENAT 24 & H sz SV AI AT A &
 CONQUAS 78z ~HIEME R - RIEEEDL E 3 728iLUT 3 7 fE Rk
T BSCQ HYFIME T8 - ¥0{T BSCQ A% - 4023 Ft TREHE TP £ B — (6 2
T H EHY CONQUAS 135 iyt - S 1 o LRl e g




2 LR E IS Y 0.2%1F R - SERIEEHE = R B S EHY 3%EGH IS
200 7T (KUHTElE 4,400 EJT) s AHEHY - A0 TR M TG £ — (2% T
I H _EHY CONQUAS BB Eilor it - Az EIEERIRAE I TRET - RIE
&FY 1 o3 g BRI ESTE T TR EPRAE(ERY 0.2% @ BSietine R E RS
{BEHY 3% ST 200 EIT -

Bonus/Discount Threshold Scores (BTS/DTS)

€ © C O @ Secure | hitps:/fwww.bca.gov.sg/Professionals/TQUAS/cthers/fy18.pof
Building and Construction »’Authmily
1ate bigh qualty, sastainatie 1 [p——
Bonus/Discount Threshold Score for Various Building Categories

1. Bonus/Discount Thresheld Scores (1/4/2018 to 31/3/2019)

umong oy | SgrunTrntld | Do Tt
Residential 3.0 a0
Commercial | .2 as2
Institutional 8.1 a3
[ industiarOthers 0.6 006

2. The following table shows the classification of buildings under the &
Bullding catogorios.

Residential
+HIDB Housing < Ba

ronca . u
Arts and Culural *  Audtorium
Centre «_Home for the Ages

321 #THA BSCQ Smhe i 2 oy 8P i
(ERACR © ¥z BCA)

G R AR AE 5 (6 TR g2 &0y Z RET PRAE (M E SIS &2
Hb o FERL N B 2 BN TR AR » A2 IR RA RIS HL 51 70 RE T4 R
A (k) HAHERIE RaFEE I - &3 1 NIRRT ER LS 0.2% -

i % A BTN 200 ETT - & ASEE) s ST R R & £ ER e
DUEVEAEFATEIR P 5 8 P A A AR
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Price Loading List

# vitps i gy x | g Wips feembragovsgf x| CONQUAS x g Merosort Word - rce oo x (g COM Orwline x la]|l=lE] = |

C (O @ Secure | hitps://www.boa.gov.sq/Professionals/TQUAS/cthers/061 8. pdf *| f

Building and Construction »Authmily
[P p—

BUILDING AND CONSTRUCTION AUTHORITY

PRICE LOADING LIST FOR BONUS SCHEME FOR CONSTRUCTION QUALITY
(June 2018)

Total Prico

Fronmuild

322 T BSCQ REETFAR B NSk 4 5
(RIS © Hrinsz BCA)

Hns B Y S SR E E R REGEM SIS (PR LR ) &
SCHIE ORIEAIL TR ) o WL AR SR f A T - RIS
N T RERG RS 2 2850 il FH A B 7 4H B : — B o it LR e P R AR B Y AR
Al BlaE TSR R e R - BE S - SRR - 4
TR ~ BB E T - MRS R Bt 2 55 - 55— 8B oy AIMEE T
B2 (BWEAHEE) - BEHEE - TIRE S ST H AT
A o FhETE TARSERRE 0 H B A1~ A2~ Bl B2~ Cl~ C2 B C3 4k 7 (%%
o MHAEERRE (FIAIHE ME ~ 46558 MW ~ PORHEEE SY %) - Al7p 5 LI
~L6 ik 6 %4 o MK LR FSNE - 46 TN E 2 JEEREE - 5%
TREER R SF RS - EATRE RSN TAZ Rtk -
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Contractors Registration System

<+ Financial Grades & Tendering Limits

BCA
DlRECTORY Tenderin Tenderin
OF REGISTERED CONTRACTORS Grade Limit J Grade Limit J

& LICENSED BUILDERS

A1 Unlimited L6 Unlimited
Eligible Workhead

A2 $85m - $13m
Construction
Construction Related B 1 340""' L4 $6- 5m

Maintenance

Mechanical & Electrical Bz $1 3m L3 $4m

Requlatory

Supply C1 $4m L2 $1. 3m

Trade

LICENSED BUILDERS

General Builder

Specialist Builder C3 so- Gsm

C2 $1.3m L1 $0.65m

3.23 EIESERE AR E
(BRERE © #rin¥ BCA & BCA Directory )

It W ERAEAE S I TR BAR S (DA Sy Y TR - R iR —
{EREE A S TRERYFRER - [RSRIRAHRERER e 2 B - BB ERVIBTY > &5t L
TR AR 5 (E TR R4 10 (ELLES0y - R EUH 2 BN 3 TR AR
A RUAERSRANR RGN R 2 B -

BCA JFRI_EAEEHE A ) A AT EHE e T idr 5 (7Y CONQUAS &5 -
AR LRI S EHYE N - RASG I e B P A o B 2 A8 > FEATH 844 {7
I BSCQ YRS - 7 366 flHH ZEAEITEAE (49 43% ) ~ 347 (A ZEFF

(§941%) ~ 131 {E#epz sy (89 16%) - o] RBUF LRSI R S Z SHINBH e g
HEAA A RAZTIR -
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s r,h.."ly.q”.“h""” l3. Trends of Quality Performance ]

Distribution of BSCQ Projects with

BO NUs SC h eme fO I Bonus, No Br:\nus/Discount and
. . Discount
Construction Quality rojects
B Projects
( BS CQ) Di:\:’:lctall]nt with Bonus

16% 43%

Total Contract Value under BSCQ $45.7 b ‘
Total Bonus $178.1m  0.39%
Total Discount -$19.3m -0.04%
Projects with Bonus 366 43%
Projects with no Bonus/Discount 347 41%
Projects with Discount 131 16%

j 844

Total Projects completed under BSCQ

Projects with no Bonus/Discount
41%

3.24 T BSCQ H4/FE K ISR s B B At
(ERACR « ¥z BCA)

~ RSHT I ERHE POM IR (Price-Quality Method » PQM )

(—) PQM #fak

HOISEUNT B A RER R RS J TAZERAS R Ry R L (A& B S (1Y
FE > BCA s hlETEsEE A (Quality-Fee Method QFM) K fEH& i
'857% (Price-Quality Method * PQM ) A& e AR HERA ] 2 = Kot TR -
ANE F BRI TAEBRIEIESE 2 PQM IS - 5% IS E R THE &
BRI RS 300 LA B2 AL AR - AT (il 28 AR SRS (G
40%-70% ) ~ A EEJICGEH 10%) K8 CGEH 20%-50% ) 49 A 5T BEAHRL -
PRECEL IR
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7. Tender Evaluation / Clarification

7.1(a) Evaluation Criteria  Tenderers shall note that in addition to compliance with The
Authority’s Requirements, the Price-Quality Method (PQM)
will be used to evaluate this tender. A Price-Quality ratio of
70:30 where the Price and Quality components will
constitute 70% and 30% of| the evaluation weightings
respectively will be adopted.

325 fE% PQM HAESLIFEEE ( Price & Quality Fcsr)
(ERAOR © CTCL #imz)

AR RA o0 A R AR Y B (Price Score » P-score ) ~ A2 7
(Productivty Score » PD-score ) Jef5ffE{E s (Quality Score » Q-score) K
F1578 0 H b B 58 (P-score) KA HE 78 (Q-score) REREA
[E R EE BIARET R - A A REAM: - & LA E 738 (P-score ) »
A2 1578 (PD-score ) FARARE 7% (Q-score) ARG IR = H SR

Lowest tender price

Price Score (P-score) = =

X Price weightage

Productivity-score  Scores from [CS Index + TA(C) Index + WD(C) Index
(PD-score) = + Other productivity attributes (if any)]

Quality score (Q-score) Tenderer's total Quality Points
= Highest total Quality Points

X Quality Weightage

3.26 /B 53 E(P-score )~ 4 7 J1457 8L (PD-score ) K FAE(E 4573 8 ( Q-score )

sTHEJTA
(BRI - Frinsz BCA PQM A44#)

TSR B TEAR SRR o B T H e 2 — 2 PG e 1 A (AR
FEfp - 82— AL POQM 513201 - PQM 73 BAHEREL BT Ry EAE 60 * AL
7310+ 5E 30 0 HanE 8o Ry 100 73 > BfEFIHERy 55 71 - &A%
F C NRinEIHEE 48.8 S REFIERARFME - SEREK  H

1,170 oz EWEUHERS > sTEAAME S8 (Q-score) HFLAAL
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R EERREHENHRE S - RS HEE B MatES 1% -
F23.18 PQM &torZ I

Tenderer | Tenderer | Tenderer | Tenderer | Tenderer
A B c D E
Qraw (upon 100) 841 94.2 48.8* 64.9 838
Quality
Q-score (30pts) 26.78 30.00 » 20.67 26.69
S fi
C;olrr:,d:xr (Bpts) 8.00 1.51 - 7.28 7.59**
Score for
7 TA(C) Index (1pts) 0 1.00 - 0 0.64
Productivity ———
WD(C) Index (P& 0 1.00 - 0.71 0.54
PD-score (10pts) 8.00 9.51 9 7.99 8.77
Tender Sum (M8) 125 13.0 T 12.0 135
Price
P-score (60pts) 57.60 55.38 & 60.00 53.33
Total PQM score -
(Q-score + PD-score + P-score) e 92.38 94.89 = 88.66 88.79
Overall position 2 1 - 4 3

sk RS B J9A 1578 (PD-score) 119 CS 7r# (R L@E&EE > —)
WA E CS sy Bt S8 e 2 P9 1E -

(=) PQM &2F &R

HISBUF S R AP IR R A 300 BTl L2 A3t T
FERER T ERAUE RS AL E R (PQM) AR E AL > TS AT E
'EIH H e — e PIMEInRE #E A EASTE Y B0 BRI SRR E

Hn

o e HEEEBUSIERE R e PRI R E e RN NS E T
75 o

—

7.1(b) Minimum Quality Tenderers shall note that only Quality Proposals which
Scores have achieved a Minimum Score of 50 points (out of 100
points) for overall Quality and Minimum Score of 29 points
(out of 58 points) for Project Specific Proposal will be

shortlisted for further evaluation.

The Financial Proposals of those Quality Proposals that
do not meet the Minimum Quality Scores will be returned
unopened.

327 fEZ PQM A& RE (Quality FIHE)
(ERAIE © CTCI #rims)
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fRIE PQM N7 - s LRI W AR B SRR 2 — - 5 hy
FREER RPN PR s 1B KBSV 2 Z CONQUAS 38t 2 FHHIIE
M7 — o SRR R E S EAELTT

1~ AR R B 4 > DAe s SRR s S PR H s A M -

2~ FEESIRR 2 MM G B R 1 A BB TR R E 2
TR E/OTE(EEHHATHY 15% -

c) Project Performance

(maximum score:; 10 points; Benchmark
Performance Method)

Performance of the Tenderers for completed
projects in the past 3 years from tender closing date
as per records maintained by the BCA and ongoing
projects.

Foreign Contractor with no relevant local track
records as per records maintained by the BCA are
required to submit their client's reference /
performance report for completed projects in the
past 3 years from tender closing date and ongoing
projects.

308 {28 PQM $ABESTIRE0R CBFEBIPSUBISL 3 4209 2RI R )
(EPRIACR © CTCL i)

3 Ry THEE M T et R/ OHE G EEHEE
15% -

Quality Score
a) Safety Performance

(Mmaximum scores: 23 points)

3.29 {EZE PQM HHESEER (TZ25R37)
(BRASE © CTCL #rhngz)

v

4~ BERERE > NEEERITESE ~ Z2ERTE -~ SOn&ER
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TP e S TAFRE &

f)

Project Specific Proposal
(maximum score: 58 points; Ranking Method)
i) Technical Proposal

The quality and comprehensiveness of
submissions; suitability of approach to work
(both permanent & temporary works); safety and
practicality of construction methods; feasibility of
the construction programme and public relation
programme and adequacy of design proposal
received

ii) Safety Approach

Adequacy of safety risk appreciation and
mitigation measures proposed specifically for
the project.

i) Technical Regsources

The adequacy and suitability of the proposed
project management and technical teams and
design consultant and plant & equipment; ability
to deploy additional resources when needed.

v)  Current Commitment and Workload
The ability of the Tenderer to undertake the

project with his current commitment and
workload.

330 fEZ€ PQM &k

(ERAIE © CTCI #rimsz )

5 HEHIEELAIEE (BIAITAZ R B TR S ) -

e)

Dispute Resolution Approach

(maximum score: 3 points; Benchmark Performance
Method)

The manner in which disputes were settled with the
Authority in the past 36 months from tender closing
date.

3.31 {EZE PQM #EHE &k (FaEm B EE )

(ERARIE © CTCT #rimsz)
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b)

Safety, Environmental and Construction-Related
Awards

(maximum scores: 4 points)

)

Salely or environmental awards (maximum
score: 2 points; Benchmark Performance
Method)

2 points will be awarded o Tenderer who has
clinched one or more safety or environmental
awards from Government/Public authorities in
the past 24 months from tender closing date;
and

Construction-related awards

(maximum score: 2 points; Benchmark
Performance Method)

2 points will be awarded to Tenderer who has
clinched one or more construction-related
awards from Government/Public authorities in
the past 24 months from tender closing date.

332 {E2E PQM BB CBERISHEE > It eray)
(ZRPICR : CTCL #ihms)

d)

Adjudication cases against the Tenderer

(maximum score: 2 points; Benchmark Performance

Method)

2 points will be awarded to Tenderer who has no
determined adjudication case against him as listed
records maintained by the BCA in the past 12

months from tender closing date.

3.33 {E% PQM fBEXHER RAZRMFREFT)

(ERARIE © CTCT #rimsz )
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e

SRS NFEN TV EH B

(—) INE AT IR A

H B E AJIES (Ministry of Manpower ) B2 & 558 4z 55 8
SRR BRI E A B it - SH MR P9 S 855 B R 2 AR R 22 1]
T3 R R AT AP an ~ R EE A BRI ~ FRE S AR (Non-Traditional
Sources * NTS » ELEZEHIE ~ JrEE A& ~ Z8EH ~ Fffuld - 404 ~ JEEE)
FeAREEACRE (North Asian Sources * NAS @ &7 # ~ BT - 8&E ~ &
&) - e FHEARRAAOREL A FI A E PR - IR < BT g
AB 14 F - #EERGa N8 26 F o Bk PG an R dban 2l B Al e FH A7
PR -

(=) FNEANTI 7T HE R

—HRAER - ARAFMEE - B IS NE S Loy R VU

1 ~ Personalised Employment Pass
BEIEEEANE - AIREFE - FHHFEENIE 1 & 8 Tooblh
(4 el 39 & 6 Too) BERFTA EP HAMEENINEE 1 82 TIc
PLE (45fratE 20 & 4 ToT)
2 ~ Employment Pass
BEHIEE - R A S - SR - AIREIFE - i Hirg i
Hringzss 3,600 TLL b (49HEH 78 9,200 70) > FEFERESHE
A RE
3~ S-Pass
TPE RO ES IR A A~ ABREIRS - H & 2 Hr i 2,200 Tl E (89

Wl 4 5 8,400 7T ) -
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4 ~ Work permit

TA~HEEET > FAETHEE K EFE R -

Employment Pass, S Pass & Work Permit

Pass Type Minimum Salary Quota MYE required? Levy Applicable? Description

$3600
Employment ) NA. NA. NA For foreign professwn_als,
Pass (EP) (Previous: $4800 managers and executives.

Current: $6800)

Maximum 20% of

(SSI:;SS $2200 Total Workforce N.A. From $330 to 5650 | For mid-level skilled staff
(Local + Foreign)
No Minimum Salary, For 1 local MYE required for
Work Permit but need to provide employee, can NTS and PRC; From $300 to $950 | For semi-skilled foreign
(WP) dormitory and hire 7 foreign MYE-Waiver is workers
Medical worker possible

Note: The S Pass quota will be counted within the Work Permit quota.

&l 3.34  SNFE AT R SR AR
(ERAIE © CTCI #rims)

MFANN B 0] 8 FH ISR 25 T 8 BUR 7 3% 2 51 B i A
NSk A EEREE (ERMKRFELEZE LR Dependency Ratio Ceiling °
DRC) - DLEEEMS » ABS TRIYNES THIEERIE 17 -

T ISR ISt 1 FH S s s 2 e FH 9 NER RS K (s ACBEERSE ) A
HiEE A B - MOM IR AR IR H = S8 R F =BT - 467
N-EEAEFIEERE (Man-year entitlement> MYE) - s ZEFE R ~ 3
INE Tz - F5E MOM HEFSIFZE\E A REfEH - EEERE -
Rz ~ B P - RE - 2UERYSMES LA g MYE IV -
IMAE MYE BCBH e RS L - aRepe =2 B RV & SotHseieAR
Ftes5 L (R2) > &HRESS L (R1) JRA] 2 (K - samgrs i

47




P e AE 0

(=) FNEATTEE I E R A A

Btem B N EE « EREN TE4L 42 > BCA BT AERT(LET
5% (Skills Evaluation Certificate > SEC ) » #MN&%5 TAERUS & i3 T (E
SFRZFi > HOME RS S AR AR AR STAL AIFYES - RERERIES AT DATE
BCA 1E4MES 8 11 AR BRI MAlEA H L T « S AR RIETT 1
NI FET 4 B S5 /NP B RRORIG - % 58 il — TRAH R LA -
fEpRSs THA RS RREFIKAE -

59 Ry T WE R M2 4 o S 03 U HE 1T T b 2 4 18 AR F R

( Construction Safety Orientation Course > CSOC) EH#& work permit FEHZH Y

FREEHT NS A A N 2 0% > sl SR BAg > BBl = (& H P ZRAEH

R Rl o JRAIE > 2 T EEHS 6 4F DL HEE& R > § 4 34—
K5 6 LU - Al 2 Fallgh— -
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B L ER

Ry Bt TRt it Can's > DU HC & B BB A 3 TR T ks e g
EORIE - Gt 103 4 10 A#EE) T AL TR TR IB et sl CF
EfEELET SR ) - HRE B, CONQUAS HIFERHT - MEALHE —DHRTT
RITAE IR RERUEZ G > R RE R R RIS ZHHINE - 12
HEU OSBRI

— ~ BB HI A B

(—) %%
Era— o
HH TR RS
e A TS
et o T R T e
EEE ST -
(1) AT | ERE4HE 500 5
i
HE) B g o
;g%g%kZ%@ T\ p g (Hrasns 100 B70)
S DI A TR

(2) RANEEZER Gy - & KT
SR B e P B
GE|abe e S G|
HA - N EBE
BCA HIFEZ ¥ -

HE S -

INTLERR -

RIREERTT T AT TR BB et o> 28, (TR ELY

sty BERE) 55 R T BURTERE - INEREPH NS

Bz TR > Bt TR BB At o (EE - IRANEEREZRUE § - Bl

/,

ASETREEy - IKEIHATSHER &% 100 S LR TE 2 E% > A

OB DIRARIE 25 3t TAZZE 8T IR 500 LA E (U EZfE 18 1 T8
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L) ZETorFitE > FREIRUEF T B - st N 5y - FRELA
IHERC EYRERET 7T PRI AES e B F (URA) ~ HithE s
& (SLA) ~ ZZE#fER/ (HDB) MAAEAREE (JTC) SR/t
B iH B 2 AR SR SRR HIE S IR R N R L ENHEE
WERET oY o

FHMER—IRNE B ERE AL TR DI TR R &
RIEEHHRET5Y - 74 BCA ForEHY CONQUAS HilEF R T2 E
fi R B4 > BCA 7% 1992 - —il7E CE CONQUAS » Al Eo ke
JERIN RS ~ T/KE SOBREME — it HAR TR RN RE A e
RIZBIEENERANTER > # CE CONQUAS HIFEER 1998 F42 1E3#
H > HAi{EER CONQUAS il S+ R S Tave

() BEEETTNE P THE TS
I ,
RE
HE TR
\ GErRET
ettt Wi T R B
e
(1) AR
S T BT TP
P i (2) FRETHABLRLS:
HLE L A R 2 SH P” i T
ABETTNE | () ey & Sigégiﬁ
1y TS Ee VA PRI I AN VI
() B SR | O ST
S -
(1) GEREE A TR R S T
BT EHE T - e e
AR | (2) s A e U R
SPEEEAIEEN TR (T
% BT -

HRIEEYET > BERESS— T T - TR E BT PREASS T R G E
B BRIEORE LR AT E ) KSR TR
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BOEET > BRSBTS Mk —E 0 EE o 5t
T H RET AR e — oo 0 ARG ZER et B s e &8
BRIRASEEES (1) AHEIER - (2) BRIRABEELE ~ (3)
M TanE ~ (4) ZEERIRA (5) BAERRNKMEUERET R 8ET 5
R EFIE H By

FTI0SE RIS P SR Y AR S E » BT ) 2 it T
s (1) &EEy ~ (2) BRENEEE & (3) HIRERE T
B HENEHTHEEMEEZRA - BEREIEE A thoh > ARk
BT EERERIL " DA 77 2 R ATy » FHRSTAESISEE TN
BRGy 3 ZI730 0 BB ERE T B R AIR A AR 3150 ZINEE > {F Ry
1% CONQUAS 1557 4 Z 53 o EFEIR TARRY HANZ R G T2 ~ 3
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N ST TF2 & SF 85 17 ( Construction Quality Assessment System
CONQUAS) -
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Overview of CONQUAS®

(Construction Quality Assessment System)
and
QM (Quality Mark)

Presented by:
Ken Ho (Senior Manager)
Quality & Certification Department
Construction Productivity & Quality Group

Outline
 Overview of CONQUAS Scheme
CONQUAS®
« Overview of QM Scheme e T ICTOR AR
« IQUAS
- Q&A
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Construction Quality Assessment System

* Launched in 1989
» Assessed over 4,373 projects (as of 27 Jun 2018)
 Total cumulative contract value exceeding *S$207.2
billion
« 9t edition
v Applicable to projects where tenders are called on
or after
18t January 2017
v" Higher quality with improved productivity

* An assessment standard for :
— CONQUAS® assessment service
— Quality Mark Scheme
— BSCQ (Bonus Scheme for Construction Quality)

Building and Construction »’ Ruthority

Vale Bigh pualay it s

Objectives of CONQUAS®

A standard quality assessment system to benchmark the quality of
constructed work

Assess quality objectively by:
a) measuring against workmanship standards and specifications
b) using a sampling approach

Improve/Raise quality of the industry

62

Carry out assessments systematically within reasonable cost and time
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Derivation of CONQUA

I'®

* Derived from discussions with major
public sector agencies, developers,
professional bodies and contractors

« a Technical Committee to review and
endorsed the standards

Building and Construction »’ Authority

v e s tae g qually paitienible o

Construction Quality Assessment System

Other countries’ quality assessment systems modelled after CONQUAS
* Malaysia’s QLASSIC,
» Hong Kong’s PASS

QLASSIC Building PASS
(&)

CIDB ﬁ Hong Kong Housing Authorty

M AL AY S I A
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Setting Quality Standards for Workmanship

Bonus Scheme for Construction Quality (BSCQ)

+ All Public building projects - |
(contract value 2 $5 mil) i Lo L

N P

=

(R EEE T e RS R

> Launched in 1998 to reward A [
delivery of good quality work

* Impact poor performers under
Price Quality Method (PQM) &
Price Loading of tenders

Building and Construction »’ Authority

v v e bigh qually veitisnsbls ot

Setting Quality Standards for Workmanship

Private building projects

 All projects built on land sold under
Government Land Sales (GLS)
Programme

» Subjected to CONQUAS

« Tender specifications
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Scope of CONQUASP®

Assessment consists of 3 main components:

» Structural Works
» Architectural Works
* Mechanical & Electrical Works

Building and Construction »’ Authority

CONQUAS® Weightage System
CATA CATB CATC CATD
Commercial, c T Prvar ot ST Landed
: ommercial, rivate ublic ublic :
Components Iggt(iitl;sttil(‘)lsl& Industrial, | Housing Housing Housing Housing
Others Institution & (Sold Flats) (Rental
Others Flats)*
Structural Works 10% 15% 10% 15% 20% 10%
Architectural 75% 80% 85% 80% 75% 85%
Works
M&E Works 15% 5% 5% 5% 5% 5%
CONQUAS Score 100% 100% 100% | 100% 100% 100%

Note: In general, projects with central cooling system having cooling tower, chiller system, etc are
classified under CAT A. Otherwise, it will be classified under CAT B.
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Assessment Approach

a) Assessmentis based on:
site inspection, laboratory testing and field testing

b) No re-score to encourage
“do it right the first time”

c) Impractical to conduct full assessment
d) Sampling based on GFA (Gross Floor Area)

e) Samples are distributed uniformly throughout the construction
stage

Building and Construction »’ Ruthority

Vale Bigh pualay it s

CONQUAS® Certificate

With breakdowns on:

!!l BCA
« Architectural Score e
« M&E Score CONQUAS"
. Structu ral Score HCA Commtvaciion ity Asvessonealt Syviem
» Total Score

Architectural

.........
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Structural Works Assessment

Scope:

 Structural integrity test by accredited labs
- Non-destructive testing
- Cube test & rebar tensile test
- Steel welding test report

07
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Sampling System

GFA per

Remarks

1 MDT- UPV iest for concrels
uniformmity

5,000 m?

esie

20
sets

a)5 sfructure members

per set

bySali-Testng by
contracior using an
accredited testing firm
c)Declaration by project
Structural Cualified
Person

2 MNDT - Electro-Cowermeter
test for concrete cover

5,000 m:

sels

20
sefs

a)5 sfracture members
per set

E}Sali-Tesing by
contracior using an
accredited testing firm
c)Declaration by project
Structural CQualified
Person

3 Concrete Compressive
Sirength

100%%

Dedaration by project
Structural Qualified
Person

4 Steel Reinforcement Tensile
Sirength

1003

Declaration by project
Structural Cualified
Person

5 *Sieel Welding Test Reports

1005

Dedaration by project
Structural Cualfied
Person

MNote:

a) The compuied number of elemenis o be checked must be svenly dsiribuiod
throughowt all the block(s) in the entire project. They should also as far as possible
cover the differant hypes of structural elsments.

bl "Applicable if structural steebwork cost is more than 20% of the total strucfural

wiork cosi

Building and Construction g’ Authority

+iale bigh gualdy jaitionible -

Architectural Works Assessment
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Architectural Works Assessment

Scope :

a) Internal Finishes

b Roof
External Wall

o O
S— N = N

External Works
Material & Functional (M&F) Tests

L)

i (151 BT S

Building and Construction »’ Authority

T vt vl Wil pually itisble et

Sampling System

Sampling Guidelines Table
Items GSFA = Min Max Remarks
ample Sample | Sample
For Non-Housing Project & Mixed
1 Internal Finishes 500 m? 50 150 Development Project with Non-
Residential GFA exceeding 50%
For all Private Housing Project &
1a Internal Finishes 70 m? 90 800 Mixed Development Project with
Residential GFA exceeding 50%
50% Sampling (50% coverage for
o all units):
1a(i) Internal Finishes - 90 1,440 Max Principal samples: 640
(Enhanced) Max Service samples: 640
Max Circulation samples: 160
100% Sampling (100% coverage
- for all units):
1a(ii) Internal Finishes - 90 2160 Max Principal samples: 1000
(Enhanced) Max Service samples: 1000
Max Circulation samples: 160
1b Internal Finishes 70 m2 90 600 For Public Housing Project
2 External Wall - 100% - 100% of the blocks / units
3 External Work - 1 - 1 for each type of external work
Precast or System Formwork or
4 External Facade - - - Cladding Facade. Declaration by
project Qualified Person
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Sampling System

Drywall or Precast panel partition.
3 Internal Wall Partition - Declaration by project Qualified
Person
Field Window Water- Conducted by BCA. A sample is
2
% | tightness Test (WTT) 1,000 m 20 100 | Gefined as 2m length of joint
50% Sampling
Field Window Water-
Ba(i) | tightness Test (WTT) 1,000m? 40 200 | Forall Private Housing Project &
(Enhanced) Mixed Development Project with
Residential component
100% Sampling
Field Window Water- ) . .
Balii) | tightness Test (WTT) 500m? 40 200 | ForallPrivate Housing Project &
(Enhanced) Mixed Development Project with
Residential component
6b Field Window Water- ) 059 Self-Testing with declaration by
tightness Test (WTT) ’ project Qualified Person

Building and Construction »’ Authority

T vt vl Wil pually itisble et

Internal Finish Assessment

*CONQUAS Rod
eSpirit Level
eSet Square

2 Assessors per team
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ot Internal Finish Assessment

™ Internal Finishes

ke | [ ProjectID 2004060 RAYMOND WO v
Storey - Unit | Conquas Assesment [] Date nmy) [07/11/2008 & RAYMOND WO v
Project Name BCA C21 ASSESSOR CALIBRATION
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Field Windows Water-Tightness Test

+ to test leakage in windows and
external wall joints

» test simulates the local wind-driven
rain conditions

« the device is patented by BCA
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Wet Areas Water-Tightness Test

* Minimum 24 hrs ponding test

* To cover all bathroom, toilet & flat roof

Building and Construction »’ Authority

St vile Mgl paaly it bl od

Pull-Off-Test for Internal Wall Tiles

* Minimum pull-off strength of
0.15 N/mm?2
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M&E Works Assessment

Building and Construction »’ Authority

v e s tae g qually paitienible o

M&E Works Assessment

Electrical Works

ACMV Works

Fire Protection Works
Plumbing & Sanitary Works
Basic M&E Fittings

Performance Tests

73




Building and Construction »’ Ruthority

tale Bigh gualaty it b

Setting Quality Standards for Workmanship

95% of Private residential & Commercial building projects adopt CONQUAS

Industry Ave CONQUAS Score ( Years 2003 to 2017)

90
88 -
86
84
82 -
80 -
78

76 r T T T T T T T T T T T T 1
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

88.9

77.3

Building and Construction »’ Ruthority
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Quality Mark (QM)
For
Good Workmanship BCA QUALITY MARK
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Overview of Quality Mark Scheme

a) Launchin 2002
b) Voluntary Scheme
c) For new private residential projects

d) Help developers meet rising
expectations of homeowners

e) CONQUAS is a pre-requisite
f) Based on CONQUAS® standards

g) Applicant — Developer or Builder

Building and Construction g’ Ruthority
tale Digh gualty 1aitiomsble o 9

Overview of Quality Mark Scheme

e Internal Finish Assessment for
all units

- Unit threshold score — 80
- Allow for re-score

* 100% Water Ponding Test for all
Bathrooms found in units

» In-Process Inspection on key
trades

*  Window Watertightness Test
(Optional)

75




Building and Construction »’ Authority

T vt vl Wil pually itisble et

100% Internal Finish Assessment & Wet

Area Waterponding Test (All Units)

» The Scheme helps to surface Major
Defects and Leakages during
assessment

* More than 93,000 units units
committed to QM as at end May 2018

Building and Construction »ﬂlmhnrinr
e —— i e

BCA QUALITY MARK

This
Quality Mark

For Good Workmanship

1 Fraser Street, #03-01
Singapore 189350

DUO RESIDENCES

Dete of Assessment : 07 Fabrusry 2017

Building and Construction Authority
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100% Internal Finish Assessment & Wet

Area Waterponding Test (All Units)

76
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BCA QUALITY MARK
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BEA QUALITY MARK

Demonstration of Key Architectural Trades

Window Installation Stone / Tile Installation

Building and Construction »’ Authority
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Search Here
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HOME ABOUTBCA  ESERVICES  PUBLICATIONS NEWSROOM EVENTS CAREERINBCA  FAQS USEFUL LINKS

CONSTRUCTION
‘ INIIUSTII\'

LATEST NEWS QUICK LINK
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Have an enquiry for BGA? Try our Virtual Assistant service at the N
bottom of our page. You can also send your enquiry or feedback for
INFO FOR to us using our online feedback form. wreete, Quality Housing

18 May Sky's the Bmit for construction excelience award winners this
Government Assistance

2018 yeer
© Information On Construction
Quality (JQUAS]
Iy { ) 1May Peopleceniric buldings win top BCA Awards
© Manpawer 2018

https://www.bca.gov.sg/Professionals/IQUAS/IQUAS/IQUASHome.aspx
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}“ https://www.bca.gov.sa/P  x \\ X
&« 2> C 0 ‘G)https://www.bca.gov.sg/Professiona[s/IQUAS/IQUAS/‘IQUASHome.aspx ¥ i
Singapore Government

Integrity - Service - Excellence

I U S Contact Us | Feedback |
Building and Construction Autharity A Sitemap

We shape a safe, high quality, sustainable and friendly built environment |nf0rmati°n on Construction Qua“ty

Search for Quality Housing
NEW

| 1 IQwas
CRGUAS M |Quasisa one-stop information resource centre on construction quality. It provides industry players the access to
CONQUAS Scores i} salient information and details on the various BCA quality-related initiatives and schemes, including CONQUAS,
Quality Mark Quality Mark, 1SO certification and industry good practices guides.

In addition, IQuas enables industry players to tap on the vast repository of CONQUAS assessment data to
understand the major quality trends and to benchmark their performance on workmanship quality against the
industry standards.

With IQuas, we hope to promote a more quality-conscious culture in the local construction industry.

Privacy Statement | Terms of Use | Rate This Website © 2016 Building & Construction Authority. All Rights Reserved
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7 & eosimmbcagonse x alla@l 2]
“ C O | @ hitps://www.bea.gov.sg/Prefessionals TQUASTQUAS default aspxTmenulD=4 |2
Singapore Government =
integrity - Service « Exrfence
o 4o . . Contact Us | Feedback | Sitemap
Building and Construction »ﬁuthnmy I Q [J AS

Weshupe-2 ile: Myiiamyiy, sieiolly " Information on Construction Quality

Search for Quality Housing

User Login 3 Private Housing All | Public Housing All | Industrial | Commercial | Institution | Private Non-Landed | Private Landed | Overseas Projects | Mixed

Development | Others | All | Search
Private Housing All
click on the column names to sort in order

|+ Projects | STRUCT |ARCH |M&E CONQUAS
|- T anes DipEROECY CONIRAGTOR AL SCORE®% |SCORE%|SCORE%|SCORE%

| 1 1 1 1

|* CONQUAS Score Chart Urban Vista !

| 1 (2018 FG Bullders Pie Lid Bayfront Realty Pte Ltd 924 |69.3 95.0 765

b Yearly Average Condominium .

|* Under Assessment 2 |2018(Fio f{;’s""gu’mc"m Publique Reality Pte Lid 200 |es.9 944 748

|* Average Scores By Category § |

|* CONQUAS Projects (By 3 |2018|Vue & Residence f;g Seng Lee Construction COPte |5 uryi0 Reatty (Pasir Ris) Pte Ltd 839 725 95 815

| Developer) |

4 |2018/The Temace |China Construction Really Co. P18 |oogy: < ouare pte Lid

Lt
S Y |China Construction (South Pacif
2018{The Vales b mm{,m 3MC) | Anchorvale Residences Pie Lid

5
|
6 |2018(28¢ Ave |Lim Wen Heng Construction Pie Lid  Mr Fang Degi 955
1SO Certific: n T |2017|Singa Hills Heptacon Construction Pie Lid Ecco Development Pie Lid 24
8 |2017|J Gatews |Keang Heng Construction Ple Lid  |MCL Land (Gateway) Pte Ltd 992
1012017 Bellewaters Qingfan interational (SP) ouR CO | ian Reakty (Anchorvale) Pie Lid
11 (2017 The Amere Keong Hong Construction Pie Lid | Mkh (Punggol) Pte Lid 98.1 918 987

AT R |Sinatand Develooment { Farrer Drive ) Pte

vl Q) @ R 2€ ol @a]
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we shape 3 sate, high quality. sustainable snd 1iendly bult environment

Quality Housing Portal

Search
for
Quality Housing

BCA QUALITY MARK

The Quality Housing Portal provides a platform for homebuyers to make
a more informed decision when buying a home. Homebuyers can search
and compare CONQUAS scores and Quality Mark performance of
developers and contractors against the industry average.

Construction Quality Assessment System (CONQUAS) assesses the
quality of workmanship in structural works, architectural works, and
mechanical and electrical works, by sampling a representative number of
units in a housing development.

The BCA Quality Mark (QM) scheme, which is an extension of
CONQUAS, assesses every unit in a housing development, ensuring
each unit meets a minimum workmanship standard. it

Search for Private Housing v

Singapore Government
Integrity - Service - Excellence

Contact Info | Feedback | Sitemap

Top 10 Properties

2012)

Holland Residences (2012)

Rank Top 10 Developers Rank Top 10 Contractors Rank
1  City Developments Ltd (CDL) 1 Woh Hup (Pte) Ltd 1 Sage (201
2  Capitaland Ltd 2  Dragages Singapore Pte Ltd 2
3 Keppellandltd 3 Hyundai Engineering & Construction 3 1919 (2015

Co Ltd

Building and Construction »’ Authority

Quality Housing Portal

Top 10 Properties

P a—"
Rank Top 10 Developers Rank Top 10 Contractors Rank
1  City Developments Ltd (CDL) | 1 Woh Hup (Pte) Ltd q
2 Capitaland Ltd 2 Dragages Singapore Pte Lid 2
3 KeppelLand Ltd 3 wal Engineering & Construction 2
4 Allgreen Properties Ltd 4 %;W) 4
5  Hol Hup Realty Pte Lid 4 zaits Construction Singapore Pte 5
6  Far East Organization 6  Tiong Seng Contractors (Pte) Ltd 5
7 ﬁgﬂ’gmmwdmﬁ 7 Tiong Ak Construction Pte Ltd 7
8  Frasers Property Ltd 8  Shimizu Corporation 8
9  Guocoland Ltd 9 _;:it:—" Beng Construction (1986) Pte 9
10 UOL Group Ltd 1p Kim.Seng Heng Engineering 10

Construction (Pte) Ltd

|t.".-
0y

ge (2012)

Holland Residences (2012)

1919 (201

—

The Glyndebourne (2014)

Tree House (2013)

Sculptura Ardmere (2018)

SkySuites@Anson (2014)
Cairmnhill Nine (2016)
Nouvel 18 (2014)

Hundred Trees (2013)

Private residential’ projects in the last six years are ranked according to their quality performance

Developers and contractors are ranked by their quality performance, taking into consideration their average CONQUAS scores and QM subscription in the last six years

(minimum 3 QM projects and 30% subscription to QM in terms of dwelling units). Rankings are updated quarterly. [January 2018]

Tinclusive of mixed developments with residential component

79




Building and Construction »’ Authority

20 vile Wigh guallty uitionsble ot

Good Industry Practices Guides -=-

Helping industry speed up learning curve / raise Quality...

e Waterproofing 'S
T
Internal Wet Areas

ENGINEERED
WooD
FLOORING

R AT AT Y

Building and Construction »’ Authority

St vile Mgl paaly it bl od

BCA QUALITY MARK

Certified QM/CONQUAS Supervisor &
Manager Schemes

Singapore Government
%% R " Integrity - Service - Excellence
Building and Construction Authority Contact Info | Fesdback | Sitemap
e shape a safe. hgh qualty tainable 1 1 fenily bl enpionet Search Here
HOME ~ ABOUTBCA  ESERVICES  PUBLICATIONS ~ NEWSROOM  EVENTS  CAREERINBCA  FAQS  USEFULLINKS l
e g iy
Home [Technology | Certification Scheme: x
@ conNouas
CERTIFIED QUALITY MARK/ICONQUAS MANAGER AND SUPERVISOR SCHEMES
Certified
© About The Schemes .
Quality Mark Manager
The Certified Quality Mark (QM)/CONQUAS Manager and Supervisor Schemes accord recognition to
construction personnel who are instrumental in ensuring and delivering projects of high quality as reflected in
high CONQUAS score projects This cemtpficste el 10

Info on Built Environment
© Scope of Recognition Schemes

= The Manager Scheme is targeted at engineers and other building related professionals, including project
© High Quality managers on site

© Sustainable The Supervisor Scheme is fargeted at foremen and supervisors involved in site supervision activities

© Friendly

© Criteria for Recognition

Recognition will be at twa levels: one general entry level (CONQUAS Supervisor or Manager) and another more

[ e e MO T MO S R S S e W R T SRS
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Building and Construction »’ Authority

20 5148 Bigh quality yuibisble ol

Now Available

download Free from iTune App Store

CONQUAS App for
iPad and iPhone

Building and Construction »’ Authority

20 5148 Bigh quality yuibisble ol

Thank you
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Building and Construction Authority

Bonus/Discount Threshold Scores (BTS/DTS)

‘ I e ‘ S =y - T gcqu = —— o]

“ C O @ Securs | hitps:/www.bca.gov.sg

Building and Construction Authority

nate high quality wus

Bonus/Discount Threshold Score for Various Building Categori

1. Bonus/Discount Threshold Scores (1/4/2018 to 31/3/2019)

Bonus T
Rilliding Caisgoty Score for FY18 Score for FY18
Residential 93.0 &7.0
Commercial 94.2 86.2
Institutional 89.1 831
Industrial/Others B6.6 80.6

2, The following table shows the classification of buildings under the 4
Building categories.

+ HDB Housing + Bark + Cinical )

+ Office Building + School + Fertiizer Plant

« Shopping + College + Power Station
Complax = Technical Institule = Light

+ Hotel + Police Station Manudacturing

* Suparmarket * Fira Station * Hoavy

- A « Dormitory Marudacturing

» Seaport Terminal | « Army Camgiinstitute | * Warehouse
Builging + Civil Defense * Matal Rolling Ml

. Statian = Pairol-Chamical

+ Holiday Resor + Prison Plant

+ Polytechnic *  Rehabslitation = Storage Complex

* University Gantre + Gar Park

* Museum + Commurily Library | & Stadism

+ Regicnal Libeary | + Exhibstion Buikling

= Conbarence Hal * Religious Building

* Arts and Cultural *  Auditorium

+ Homa for the Aged
/= 1 r .
e 0 % Z]€ o |l e | e
Building and Construction Ruthority
So niale bigh gualty puitisble 1 "
Price Loading List
¥ ¥ = Alls@l = |

C O @ Securs | hitps:/www.bca.gov.sg

Building and Construction Authority
nale hagh quality, sustainable
BUILDING AND CONSTRUCTION AUTHORITY

PRICE LOADING LIST FOR BONUS SCHEME FOR CONSTRUCTION QUALITY
(June 2018)

Total Total Price
Company CONOUAS | Loading Facior |
Delaust Points (%)

BHCC Construction Pre. Lid 04
China Nuclear Industry Huaxing Construction Comparry 02
Limitod

Conint P, Ltd. 08

Debenho Pte Lid e}

Frontbuil Engineering & Construction Ple Lid 04

H P Construction & Engineering Ple Lid 06

Hon Industries Ple. Lid 08

Hong Shin Builders Pie Lid 04

HPC Builklers Pte. Lid, e}

Jian Yu Construction Pra Ltd 0z
Kian Hiap Construction Pte Lid 04
Kuan Ak Hong Construction Pre Lid 02
Mastor Contract Services Pie Lid 04
O#H Holdings Fre. Lid. 05

EEEEEGEE: ] B




Building and Construction »’ Authority

Tt o tale Mg ety ptisble !

Period from: 01/01/2018 to 20/06/2018

Internal Finishes Defects: % Non-Compliance for Private Residential Buildings

Defect Type Ceiling Component Doors Floor Walls Windows Total
c % Non- 22.99 13.50 14.42 13.48 12.24 16.75 15.04
ompliance
Breakdown of Internal Finishes for
Private Residential Buildings

30 2299
20 1350 1442 1348 1994 1075 1504
b H B m B
0

& o & S N W >

N ¢ X

& & & & ¥ E©

N

» About CONQUAS
» CONQUAS Manual
¥ Application Information
» Good Industry Practices Guide
Book
» Bonus Scheme for
Construction Quality
> Architectural
' Bar Chart Breakdown
/ Defect Trends Breakdown
* Defect Pie Chart
» Line Chart - Yearly Defect
Trends
> Structural
» Bar Chart Breakdown
» Defect Trends Breakdown
* Defect Pie Chart
» Line Chart - Yearly Defect
Trends
» M&E
» Bar Chart Breakdown
» Defect Trends Breakdown
» Defect Pie Chart
» Line Chart - Yearly Defect
Trends
» Benchmark Performance Level
(PQM)

CONQUAS Scores 2

Building and Construction »’ Authority

Tt o tale Mg ety ptisble !

Period from: 01/01/2018 to 20/06/2018

Floor Defects: % Non-Compliance for Private Residential Buildings

Cracks &
DETNET-L
3.96 5.74 4.24 48.40 13.48

Alignment &
Evenness

% Non-Compliance 5.04

Finishing Hollowness Jointing Total

Defect Type

Breakdown of Floor Defects for Private
Residential Buildings

60 48.40
40
20 13.48
5.04 3.96 5.74 4.24
0 [ — | — -
Alignment Cracks &  Finishing Hollowness Jointing Total

& Evenness Damages

83

CONQUAS =

» About CONQUAS
» CONQUAS Manual
¥ Application Information
» Good Industry Practices Guide
Book
» Bonus Scheme for
Construction Quality
> Architectural
» Bar Chart Breakdown
' Defect Trends Breakdown
* Defect Pie Chart
* Line Chart - Yearly Defect
Trends
> Structural
» Bar Chart Breakdown
» Defect Trends Breakdown
» Defect Pie Chart
* Line Chart - Yearly Defect
Trends
» M&E
» Bar Chart Breakdown
» Defect Trends Breakdown
» Defect Pie Chart
» Line Chart - Yearly Defect
Trends
» Benchmark Performance Level
(PQM)

CONQUAS Scores 2




Building and Construction »’ Ruthority

T e vale Wil pually it st 1o iy

FLOOR - % Defect Distribution for Private
Residential Buildings Categories from
01/01/2018 to 20/06/2018  About CONQUAS

» CONQUAS Manual
¥ Application Information
7 47 » Good Industry Practices Guide
: Book
» Bonus Scheme for
Construction Quality
> Architectural
» Bar Chart Breakdown
» Defect Trends Breakdown
r5 Defect Pie Chart
— Line Chart - Yearly Defect
Trends
> Structural
» Bar Chart Breakdown
» Defect Trends Breakdown
* Defect Pie Chart
» Line Chart - Yearly Defect
Trends
» M&E
» Bar Chart Breakdown
» Defect Trends Breakdown
» Defect Pie Chart
» Line Chart - Yearly Defect
Trends
» Benchmark Performance Level
(PQM)

CONQUAS Scores 2

m Alignment
& Evenness

m Cracks &
Damages

® Finishing

Hollowness

m Jointing

Building and Construction »’ Ruthority

T v vl Wl el it et 1o

Defect Trend in Floor for Private Residential Buildings » About CONQUAS

Period from: 2016 to 2018

Defect Year 2016 Year 2017 Year 2018 > CONQUAS Manual
¥ Application Information

Alignment and Evenness 2.47 3.36 5.04 » Good Industry Practices Guide
Cracks and Damages 6.17 4.45 3.96 Book
Finishing 9.60 7.84 5.74 * Bonus Scheme for

Construction Quality
Hollowness 3.29 4.00 4.24 v Architectural

Jointing 51.11 47.08 48.40 ' Bar Chart Breakdown
Average 14.53 13.35 13.48 » Defect Trends Breakdown
» Defect Pie Chart

Line Chart - Yearly Defect

60 Defect Trend in Floor for Private Residentii Trends

|
. . e [\ |7 3
\BU”dlngS (2016 to 2018) Allgnment S:mljiice:?g:\an Breakdown
an » Defect Trends Breakdown
Evenness » Defect Pie Chart
——Cracks and » Line Chart - Yearly Defect
Damages Trends
» M&E
» Bar Chart Breakdown
» Defect Trends Breakdown
» Defect Pie Chart
» Line Chart - Yearly Defect
Hollowness Trends
» Benchmark Performance Level
0 (PQM)

Year 2016 Year 2017 Year 2018

liance

=~
o

———Finishing

% NRp-Comp
o
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Building and Construction Ruthority
1l bigh guslity ot
PLANNED SAMPLES Vs. ACTUAL SAMPLES
{BUTZDING AND CONSTRUCTION AUTHORITY) I . -
REFORT ID : C21R033 : 27/06/2018
TIME 2 01:54

PROJECT 1D 2018038 CATEGORY  : CAT-C - PUBLIC HOUSING USER ID : KENHO
CLASS DUBLIC TYPE : RC STRUCTURE PRCE : Page 1 of 1
CONTRACTOR Sim Lian Construction Co. (Pte.) Ltd.
DEVELOPER HDB
PROJECT NAME Tampines N8 C32A2 & C32B (Total 638 Units) & Block of 15 sty residential Building with 2 bleock

of M3CP

ASSESSMENT TYPE PLANNED SAMPLES ACTUAL SAMPLES BALANCE

RC PRECAST ASSESSMENT 0 0 0

REBAR 0 0 0

FINISHED CONCRETE 0 0 0

NDT - UBV 13 0 15

NDT - COVERMETER 13 0 15

CONCRETE COMPRESSIVE STRENGTH 1 0 1

STEEL REINFCRCEMENT QUALITY 1 0 1

DRESTRESSED CONCRETE 0 0 0

STRUCTURAL STEEL WORK 0 0 0

INTERNAL FINISHES 600 0 600

M&E FITTING 150 0 150

EXT WALL 3 0 3

EXT WORK g 0 ]

WTT FOR WINDOWS AND EXTERNAL WALL JOINTS — SELF TEST 0 0 0

WET AREA WATER TIGHTNESS TEST - SELF TEST 1,372 0 1,372

ROOF 3 0 3

WET RREA WATER TIGHTNESS TEST 100 0 100

WIT FOR WINDOWS AND EXTERNAL WALL JOINTS 93 0 93

PULL OFF TEST 5 0 5

M&E WORK 20 0 20

1 0 1

WET AREA WATER TIGHTNESS IN PROCESS INSPECTION
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Singapore TSL
Trackwork

cTCl

P I'Oj e Ct Discover Reliable

BERE

2018/06/25

» Project Background
» Project Major Activities/Status

» Trackwork major component

g cTel




Project Background

» Owner : Land Transport Authority (LTA)

» Location : Singapore Thomson Line

» Area : Track Length 103Km

» Capacity : AEPCK

» Project Schedule:
® Duration : 2014/07/25 to 2020/12/30 (77Ms)
® Start Date : 2014/07/25
® MC Date : 2019/06/30

3 cTel

CTCI PowerPoint Master Deck

Project Background

TSL Stage Track | Construction Construction
9 Length | Access Date | Completion Date
Total Length | 103.5 km 2020/12/30




CTCI PowerPoint Master Deck

Project Background

® Mandai Depot ¢ (# TSATRR &% % W % Office)

fONE 2 -
31 OCTORER- 3006 D R —
| #8 FEERUARY 2017 B
30 DECEVBER 2061}
~ 30 JUNE 2m7. i

‘ZONE 3o

B i
'l,l'll \ .1.
) ZONE 3

LAER Y i
Lo 1 OECEWBER 2016 |
ff - 30 JWE 2017 /

ZONE 5

30 MAY 2007 - i
30 DECEMBER 2017 |

5 cTel

CTCI PowerPoint Master Deck

Major Activities/Status
Depot & Mainline Slab Track Construction

il

. f Po g
. . _ _ '“':&T %:)\;:"7\ ":gl"'—' :5 ;:t:):,\; ®
Ma61n11ne T206-WB#wig »5 1 EURIRG - 3% T208 % T215 TSA % 1 CTCI




CTCI PowerPoint Master Deck

Mainline Slab Track Construction

g g

T206 i 7 %> # Orchard TSA » 1 ¢

7 CTC
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Project
Presentation

Singapore GBD Trackwork Project

Johnny Chuang
2018/06/26

cTCl

Discover Reliable




Project Background

» Owner : Land Transport Authority (LTA)

» Location : Singapore Gali Batu Depot

> Area : Track Length 5.6km

» Project Type : AEPCK

» Contract Amount : $$16,962,000

» Project Schedule:

® Duration : 2015/04/08 to 2019/11/30 (55Ms)

® Start Date : 2015/04/08

® MC Date : 2018/11/15

CTCl

Project Contract Key Dates

%3+ Hi & Milestone

Preliminary Design 2015/05/30
Pre-Final Design 2015/10/30
Final Design 2016/06/30/Achieved |
CSD/SEM Pre-final | 2016/01/30[chieved |
CSD/SEM Final | 2016/10/30/Agheved |
|
* 1 : 3i & Milestone |
Track | Construction Construcjuon
Area Completion
Length | Access Date
Date
B 0.2km | 2018/10/01 2018/11/15
AZone 1 3.2km | 2018/04/30 2018/10/01
A Zone 2 2.2km | 2018/04/30 2018/11/15
Total Length | 5.6 km

92
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Project Contract Key Dates

Area B
Completion
CSD/SEM CSD/SEM Area A (Zone 2)
Pre-Final Design Final Design Completion
30/01/2016 31/10/2016 15/11/2018
CONTRACT
Commencement Area A (Zo_ne 1)
08/04/2015 Completion
01/10/2018 Warranty
Date
Pre-Final Final TSA
Design Design Access 29/11/2022
o 30/01/2018
Preliminary
Design ‘
30/05/2015 30/06/2016 30/04/2018
30/10/2015 Installation Area
Access
2.9/02/2.0 16 . . 30/11/2019
nght_welght Tamping Machine Completion of
Completion to Hand Over to Operator Whole of Work
2r 2L
K7
5’ FE 1 K40 %

5 cTel

Major Activities/Status

Ballast Laying in Zone 1

5 .Il__h,----,"f!-'-'!!'“!_!;!?! 0 Ry e

leeper Preassembly Complted 93 Sleeper Laying in Zone 1 c.rc"'
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* Personalised Employment Pass
BEEECR 3 RS
oebdE N1 v k18000 F & mAF  EPiE & $120000% ¢

 Employment Pass
PP K ~ FARAAR 32 - 3 LRA
£ R RFTEI0E > P BET L BFLA Y H

e S-Pass
IR AR~ 3 R A
& #2200+

o \WWork permit :x: 1544 = 7 work permit (# MYE#2 )
T EERLFF A RS B

Employment Pass, S Pass & Work Permit

Pass Type Minimum Salary Quota MYE required? Levy Applicable? Description
$3600 ' |
Employment ‘ For foreign professiona
Pass (EP) Previous: $4800 | . . - managers and executives
Current: $680 L
S Pass Maximum 20% of
(sP) $2200 Total Workforce N.A. From $330 to $650 | For mid-level skilled staff
(Local + Foreign)
— | —
No Minimum Salary, For 1 loca MYE required for
Work Permit but need to provide employee, can NTS and PRC; F $300 to $950 @ For semi-skilled foreign
(WP) dormitory and hire 7 foreign MYE-Waiver is workers
Medical worker possible ]

Note: The S Pass quota will be counted within the Work Permit quota.
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HARAEF LR AT

 Man-Year Entitlement
MOM x4k & 4 & 75 Wk GMYEFA » 29f A7 @R * ~ R k3 & &
7 »MOMY 33-Prior Approval % +%38 i 1 i ¢ *

KR
ik * MYEZE & B 7< NTSt° B
% ik MYEZE R B 7% ¢ 5 k& I +NAS

31

Non-Traditional Sources (NTS)

ERESHIFF SRR FhbBa o~ BER
North Asian Sources (NAS)

BREE - o

« Man-Year Entitlement - Waliver

T ERguK VIR FRY D FEP

FTCEEC AN L

A g |
¢ X Lt

Building Construction Authority 5, Singapore List Of Trade subcontractors

° )’é_ * F FY
5 ka3 ~ NASH#E L]
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« Construction Safety Orientation Course

* 18X 2{FL VR

=

P

¢ Zrwork permitpF i 2Ep 27 f R R (HE - )X IR E AT A B N Sdeiis
VIR E R BBV B P FAVIERL L
FIEAZEbA L 2 ERY 0 FAEDR- X S BENLTH S F2EDR- X o
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