r

on tackling the

to the system,

/2 was founded in 2002 after years of Research and Development mainly focused

issue. Through years of hard work and constant refinement

£/ (' through this proprietary system currently holds six (6) Intellectual
Properties (IP). Among the highlights of the

HCPS's

system is the ability of the Structure to

withstand earthquake forces (test conducted in collaboration with UTM JOHOR)
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“Case Study - HC Precast System monolithic
wall system between Universiti Teknologi
L PETRONAS (UTP) and HCPS”

Framework For Sustainable Industrialized Building
System (IBS) Implementation In Low and Mid-Rise UNIVERSITI

Residential Buildings TEKNOLOG!
PETRONAS

HC Precast System
Sdn. Bhd.

Case Study 1 Case Study 2
10 Units of Single Storey Terrace House, 2 Units of Single Storey Semi-D House,
Bahau, Negeri Sembilan Temerloh, Pahang
Completed in 26 Days with 10 Workers Completed in 9 Days with 9 Workers

Link 2 (8.00 am - 7.00 pm) (8.00 am - 7.00 pm)




HCPS's Precast element comply to the Building by Law & Bsi code

Uniform building by law : [Section 84 — 86] British Standard (BSI) : BS s110.1:1997
. - BS 8110_1:1997 - Page 21 Table 3.3
- Page 35 section 86 (2) clearly stated the é’,:':.:z,."r:* phiores ol Aeglorlelomer g e - Nominal cover to all reinforcement and Table 3.4

single Store){ house may be_m I_Oad'bea”ng e i 90 s et - Nominal cover to all reinforcement (including links) to
100mm solid masonry or in-situ concrete. surface of the ground adjoining the wall: and meet specified periods of fire resistance.

(b) beneath the level of the underside of the lowest timbers of
,_\1 the ground floor resting on the wall, or where the ground

ng
floor is a solid floor, not higher than the level of the upper
surface of the concrete or other similar solid material
forming the structure of the floor.

= T [5or [w )

—~—J (4) Where any part of a floor of the lowest or only storey of a =
building is below the surface of the adjoining ground and a wall or
part of a wall of the storey is in contact with the ground—

| 8o NOTE 3| Sew NOTE S|

& {a) the wall or part of the wall shall be constructed or -
= provided with a vertical damp proof course 5o as to be
impervious to moisture from its base to 2 height of not
less than 150 millimetres above the surface of the ground;

J and +

(b) an additional damp proof course shall be inserted in the
wali or part of the wall at its base.

(5) Where the floor or any part of the walls of a building is !
subject to water pressure, that portion of the floor or wall below
ground level shall be waterproof.

nal cover to all reinforcement (including links) to meet specified periods of
fire resistance (s NOTES 1and 2)

85, For the purposes of this Part wherever references are made st
10 the thickness of any brick wall, the maximum or minimum 5o
thickness of such wall shall not exceed the nominal thickness plus

or minus the maximum tolerance permissible under any standard
specification.

86..(1) All party walls shall generally be of not less than 200
millimetres total thickness of solid masonry or insinu concrete
which may be made up of two separate skins cach of not less than
100 millimetres thickness if constructed at different times:

Provided that in multi-storeyed flats and terrace houses of

reinforced concrete or of protected steel framed construction

having floors and roofs constructed to the requirements of these

| By-laws, the party wall thereof shall not be less than 100
millimetres total thickness.

(2) Party walls in single storeyed houses may be in load-bearing
100 millimetres solid masonry or insitu concrete provided the
R == requirements of Part V, V1 and VI of these By-laws are complied
- | with

(3) All party walls shall be carried above the upper surface of
the roof to a distance of not less than 230 millimetres at right

angles to such upper surface

British Standard (BSI) : Table 6.2 — Minimum period before
- BS 8110_1:1997 : Page 134. Table 6.2 striking formwork (concrete made

with Portland cement 42.5 to
BS 12:1991 or sulfate-resisting
Portland cement 42.5 to BS 4027:1991)

- Minimum period before striking formwork
(concrete made with Portland cement 42.5
to BS 12:1991 or sulfate-resisting Portland

cement 42.5 to BS 4027:1991). Topgptkamewuck Wit pehabeles
Surface temperature of
concrete
16°C and £°C (any
above | b etwebn 0°C and
16°C)
Vertical formwork to 12h 300
columns, walls and 1+10
large beams
Soffit formwork to slabs |4 days 100 daye
t+10
Soffitt formwork to 10 days 250 4
beams and props to 1+10 ays
slabs
Props to beams 14 days 360 days
t+10

NOTE This table can be applied to PC and SRPC of higher
cement strength classes.




Independent Checker on Shear Key (Wet Joint) HCPS's Precast R.C. wall panels

Monolithic wall, Modular Shear Keys (wet joint) with Multi-box system
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Supplementary Independent Checker
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Cadangan Pembinaan Kompleks Bank Gen Biji Benih Portanian Di Ibu Pejabat
Mardi, Serdang, Selangor

- Supplementary Independent Chacker Engineer's Report No. 5-1 on Shear Key
Joints For Precast R.C. Wall Panels

Cadangan Pembinaan Kompleks Bank Gen Biji Benih Pertanian Di Ibu Pejabat

Mardi, Serdang, Selangor

- Supplementary Independent Checker Engineer's Report No. 51 on Shear Key
Joints For Precast R.C. Wall Panels

Cadangan Pembinaan Kompleks Bank Gen Biji Benih Pertanian Di Ibu Pejabat

Mardi, Serdang, Selangor

- Supplementary Independent Checker Engineer's Report No. 5-1 on Shear Key
Joints For Precast R.C. Wall Panels

1) InICE Report No.5, the special recess and protruding keys at both ends of precast
r.c. wall panels was mentioned under Section ( 2 ) ( g ). Mowever the shear
capacity of the shear key joints was not dealt with because the detailed dimensions
1 configuration of the shear keys was not made available at that time. On January
13, 2010, Perunding ACE Sdn. Bhd. released the details of the key joints and
hence this supplementary ICE's Report No. 5-1 is meant to deal with the shear
capacity of the special joint

2 Uttimate Shear Capacity of the Key Joints
a) By definition, the shear keys can be classified as “castellated” joints and

according 1o the requirements of joints transmitting shear under Clause
537 (c ) of BS 8110; Part 1, no shear reinforcement is required if the
shear stress due 1o ultimate loads is less than 1.3 Nimm®, calculated on the
minimum root area of a casteliated joint

b)  The shear keys rely on mechanical interiock and the development of a
confined diagonal compressive strut across the shear plane. A taper is
provided for the keys to faciitate removal of formwork. This also assists in
confining the concrete in the cast insitu r.c. columns. The interfaces are
prevented from moving apart by the R10-300 dowel bars ( 500mm long )
spaced at every corresponding shear key position of 300 mm c/c. Current
detailing indicates shorter anchorage length in the precast wall panels and
fonger into the cast insitu columns. Correct detailing should be of equal
fength of 250mm on both sides from the interface.

© Based on the details of the castellated joint provided ( see attached joint ),
the minimum roof area is 32,160 mm* ( 201mm x 160mm ).

Hence, ultimate shear V = 32,160 x 1.3/ 10° = 41,8 kN per key.

Page 1013

The compressive strut force, C is estimated at 47 kN while the force normal
to the shear joint, N is about 22 kN. As such, the compressive stress in
concrete, fo = 47 x 10°/ 160 x 79 = 3.72 N/mm? ( 0.106 fo, ) is
satisfactory while normal force, N of 22 kN tends to separate the panel,
which in tum resisted by the R10 dowel bars. However, If the dowel bar is
of mild steel, the capacity of anchorage is only estimated at 1 x 10 x 1.66 x
250 / 10° = 13 kN which is inadequate to resist 22 kN for maximum
ultimate shear stress of 1.3 Nfmm?. Therefore, the shear capacity should
be proportionately reduced to 41.8 kN x 13 /22 % 24.7 kN per key if the
dowel shear is of mild steel.

Nevertheless, if the T10 dowel bars are used, the anchorage force is
estimated at T x 10 x 2.96 x 250 / 3 = 23 kN per key and the ultimate

shear capacity can remain at 41.8 kN per key

d)  Further enhancement of shear capacity can be achieved by calculating the
dowel shear in accordance with Clause 3.3.7 (d ) of BS 8110; Part 1.

The shear force, V should not exceed the value given by

v = 0.6 Fetanaf

Where

Fy  is 0.95 f,A; or the anchorage value of the reinforcement, whichever
is lesser

Fy = 13kNforf, = 250 N/mm? (f, = 0.28 /35 = 1.66 N/mm* )
and

Fo = 23kNforf, = 460 N/mm? (f, = 0.5+/35 = 2.96 N/mm?)
based on 10 mm bar of anchorage length of 250 mm

A, s the minimum area of dowel reinforcement

af  isthe angle of internal friction between the faces of the joint
tanat is 1.7 from Table 5.3 of BS 8110 ; Part 1. However, this tanaf
is best determined by tests under Research and Development if
possible.

Itis interesting to note that 0.6 tanaf + 1.0andV = F,

e)  The total ultim ear capacity of the shear key joint is assessed as
follows :-
From ( ¢ ) above, for R10 dowel, V, = 247 KN
From ( d ) above, for R10 dowel, V, = 13 kN

Total, V, = 37.7 kN per key

The number of effective keys times 37.7 kN shall determine the ultimate
shear capacity of the shear key joint of a precast r.c. wall panel

Page 2013
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Real Industrialised Building System Provider

Monolithic wall, Modular Shear Keys (wet joint) with Multi-box system
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IBS ONE STOP SOLUTION SPECIALIST IN SUPPLY & INSTALL
SUPERSTRUCTURE WORKS (FRAME & WALL)

INDUSTRIALISED BUILDING SYSTEM (IBS) CONCEPT

HC Precast System Drawings

PROJECT:

PERMOHONAN KELULUSAN PELAN BANGUNAN BAGI
CADANGAN MENDIRIIKAN 10 UNIT RUMAH TERES
SETINGKAT DI ATAS LOT: , MUKIM JUASSEH,

DAERAH KUALA PILAH, NEGERI SEMBILAN DARUL KHUSUS



Conversion of Original Architectural Layout
Plan & Elevation to HCPS IBS Drawings



Door Schedule
Rough
Mark Family Type Type Mark | Height
1 'Four_Panel_Sliding_door_11160 | Aluminium Slidding Door 2250 x 2400 01 12400
2 [Door with wooden frame 1900 x 2400mm 02 12400
3 Door with wooden frame 1900 x 2400mm b2 2400
& Door with wooden frame 1900 x 2400mm b2 12400
5 Door with wooden frame 900 x 2400mm 02 2400
6 1Door with wooden frame 1900 x 2400mm b2 12400
7 Aluminium Door Aluminium 750 x 2400mm |DCuUsTOM 2400
& {Aluminium Door | Aluminium 900 x 2500mm 14 12500
9 Aluminium Door Aluminium 1000 x 2500mm D13 2500
Layout Setting Out Plan
@ Door Schedule
Window Schedule
Mark Family | Type Width Height | Sill Height
1 | Aluminum Window 800 x 2400 800 2400 o
2 | Aluminum Window 1425 800 1425 800 11800
3 Aluminum Window 425 x 800 425 800 1000
4 [Aluminum Window 1600 x 1400 1600 11400 11000
3 | Aluminum Window 1600 x 1400 600 11400 11000
oY = 6 Aluminum Window 600 x 600 600 600 11800
B 7 |Aluminum Window 1600 x 600 [600 600 11800
8 [Aluminum Window 1600 x 1400 600 11400 11000
o | Aluminum Window 11200 x 1000 {1200 [1000 150
- 10 Aluminum Window 1600 x 1000 11600 1000 150
| — (4

Level 1 Door & Window Schedule

Rough
Width Comments
12250 |CUSTOM LEAVE SPACE
1900 RH
900 ]
1900 RH
900 LH
1900 RH
750 CUSTOM LEAVE SPACE
1900 |CUSTOM LEAVE SPACE
1000 CUSTOM LEAVE SPACE
—— g‘
S s
Window Schedule
)




PELAM N MENGANDUNGT HAKCIPTA

Komtralcor herdaklab mengin dimerss yag di dakam rajab.

Segaln dimensi hersdslah diperikes 4 cempat it joga.
sang terdapat hendaklah diberitaina

e adsek sebelum ketjo perabanguna dilalcsatskan
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Komtralcor herdaklab mengin dimerss yag di dakam rajab.
Segaln dimenss herdsklah diperikas di tempar it jugn.
‘Sebarang keraguan yang terdapat hendaklah diberitabna
e adsek sebelum ketjo perabanguna dilalcsatskan
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Mark Family Type Width Height | Sill Height
1 Aluminum Window 800 x 2400 800 2400 0
2 Aluminum Window 425 x 600 425 650 1850
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4 Aluminum Window 600 x 1400 600 1400 1000
5 Aluminum Window 600 x 1400 600 1400 1000
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Door Schedule
Rough Rough
Mark Family Type Type Mark | Height Width Comments
1 Four_Panel_Sliding_door_11160  |Aluminium Slidding Door 2250 x 2400 D1 2400 2250 CUSTOM,LEAVE SPACE
2 Door with wooden frame 900 x 2400mm D2 2400 900 RH
3 Door with wooden frame 900 x 2400mm D2 2400 900 LH
4 Door with wooden frame 900 x 2400mm D2 2400 900 RH
5 Door with wooden frame 900 x 2400mm D2 2400 900 LH
6 Door with wooden frame 900 x 2400mm D2 2400 900 RH
7 Aluminium Door Aluminium 750 x 2400mm DCUSTOM (2400 750 CUSTOM,LEAVE SPACE
8 Aluminium Door Aluminium 900 x 2500mm D14 2500 900 CUSTOM,LEAVE SPACE
9 Aluminium Door Aluminium 1000 x 2500mm D13 2500 1000 CUSTOM,LEAVE SPACE
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NOTE:
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GROUND FLOOR SLAB & FOOTING BY OTHERS

ALL WALLS & COMMON PARTY WALLS AT
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WALL HEIGHT = 3500 ~ 6873mm

GROUND FLOOR AREA = 75.29m*

(excluding apron)

CAR PORCH FLOOR AREA (50%) = 8.81m?
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Ground slab by others

NOTE:

100mm THICK

ALL WORKS BELOW LOWEST FLOOR FINISH,
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WALL HEIGHT = 3500 ~ 6873mm

GROUND FLOOR AREA = 75.29m*
(excluding apron)
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Sequence of Works
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‘PrecastWater Tank =
Precast Water Tank Volume

11.98 m*

ROOF LEVEL

Precast Walls -

‘Precast Walls Volume )

HeightofWall
[/ Precast Half Slabs
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STEP 1

Height of Wall
Built-up Area =
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= 26.38m°)
=624~3628mm
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| REV A

‘-\Precast Half Slabs Volume=  3.86 m* /

514.89 m?

STEP 4
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Foundation & ground slab by others
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STEP 1

Built-up Area =

GROUND LEVEL

Precast Walls = 22nos.
Wall Volume = [16.50 m
Height of Wall =

2970 73020 / 3475mm
103.62 m?

STEP 2 STEP 3 STEP 4
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% ‘Wet Joint Volume = 286m
\ Precast Beam = 1no. !/ ROOF LEVEL
Precast Beam Volume = 03m REV A _PrecastWalls .~ . ROOF LEVEL
» Cast in-situ Beam = 1no. . Precast Walls Volume = 6 58 m* Wet Joints (Rebar/Mould/Concrete) =12 nos.
. Cast in-situ Beam Volume = 016m* Hﬁlght Of wall "3523’“"" REV A “Wet Joints Volume 0. )
‘Precast Water Tank e e Precast Half Slab = 1no. _ “Cast) Jn-sltu RQ;FIatRoof 1 10 . REVA
Precast Water Tank Volume = 248m’ ' Precast Half Slab Volume = 0.76m* | | Cast in-situ R.C. Flat Roof Volume = 293m*
SSTEM FROVIDER ~ Jdr\*iUF’{ﬁw': DR ke ) — == RN TLE
ﬁ HOPRECASTSYSTEMSONBD | HCMANCTACTURIG SO . =7 = memmsnmayege | St
Vi S e | s S 0 S T T R L - _
DETAILS SHOWN IN THIS DRAWING ARE PROPERTY ICIF HC PRECAST SYSTEM & PROTECTED . ’ o Lol NEGER] SEMBILAN DARUL KHUSUS ST ch £
8y PATENTS. ALL COPYRIGHT ARE RESERVED. ( US 6,829,870 BZ | & [ MY=124213=A ) SCALE © -




I Il
I

Foundation & ground slab by others

STEP 2

GROUND LEVEL
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Wet Joint Volume
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ROOF LEVEL
PrecastWalls.

= 9nos.

STEP 1
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Precast Walls
Wall Volume
Height of Wall
Built-up Area

21 nos.
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2970 /3020 / 3475mm
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Wall Panel (GL & RL) Numbering Layout,
Wall Prop (GL & RL) Layout & Schedule,
Roof Level Party Wall Installation Guide
(C-Channel)
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HC PRECAST SYSTEM

TITLE
TYPE

: 10 UNIT RUMAH TERES SETINGKAT DI ATAS LOT:

: CORNER UNIT A (U1/CLY
CONCRETE: G30

GROUND LEVEL PRECAST WALL PANELS

, MUKIM JUASSEH, DAERAH KUALA PILAH

POSITION | PANEL NAME é_m §-§ Refer site | Panel | P&F Door | Sarer Bar Wall Light | 13A Switch| TV Outlet DB/Meter Cold Water| Volume | Weight
5§ 2& PS mould | Height Side| Top 1475(h) 325(h) 1675(h) (m?) (Tonnes)
1 1grCL/IL | 2765 3475 std ves 0.966 2.328
2 2grUn/CL | 2626 (W6)(WS)(W4) yes 3475 std yes 0.803 1935
3 3grUy/CL 1515 yes 3475 std yes 0.671 1.617
4 4grU1/CL | 3170 (WSXW4(WT) yes 3475 std yes 1.079 2.600
5 | SgrlUi/CL [1465(D8) yes 3475 std DE yes 0361 0.870
6 | 6grUi/CL |800(D9) 3475 std DY yes 0.244 0.588
TerUi/CL |1100(DS5) 3475 std D5 yes 0.360 0.868
8orlUn/CL | 2836 3475 sid yes 0.991 2388
9grUI/CL | 2365 (D6) 3475 std D6 yes 0.609 1468
10grCL/L |4456 2070 std yes 1328 3.200
11grUi/CL | 2386 3475 std yes 0.834 2010
12grUi/CL | 2836 3475 std yes 0.991 2388
13grU1/CL |4256 (D3)(D4) 2970 std D3&D4 | yes 0.828 1.995
14grU1/CL |4556 (WO)DI) 2070 std DI ves | yes 0.882 2,126
15grCL/IL |2730 3475 std yes 0.954 2299
16grCL/IL |840 yes 3475 std yes 0.297 0.716
17grU1/CL | 1250(D7) yes 3475 std D7 yes 0.475 1.145
18grUi/CL |3520(D2) 3475 std D2 yes 1010 2434
19grUI/CL | 3370 REV AV_ W5 | s s 176 | 28
,'.édgrUlfCL 550(\4'-\;'2).(W2;)” yes 3520 std ye.s. yes 0.280 \ 0675
21 grU1/CL {599 (W1)D1) 3475 std D1 yes 1133 -
2erCLAL 2520 yes Tam | s ves | ves ) osit | 129
16786 40454
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ROOF LEVEL PRECAST WALL PANELS (ROOF FALL'igj REV A

h=]
2 2 Starter Bar|  Power pt.
POSITION | PANEL NAME % 5 g Refersite | Panel |P & F| Middle | Window | Door P Wall Light | 13A Switch| TV Outlet | Tel Outlet | DB/Meter | Cold Water| Volume | Weight
@ . ) ) . .
55 &5 PS mould | Height P&F Side | Top | 275(h)| 1475(h) point 1475(h) 325(h) 325(h) 1675(h) | Pipe (m?) (Tonnes)
IrfCL/AL  |2765 670/1960 | std yes 0.366 0.882
2fCL/AL | 4456 2354~ 3628)  std std yes 1377 3319
3 | 3rfUl/CL |2%5 833/1936 | sud yes 0.330 0.795
4 | 4rfUI/CL |2836 1599 std yes 0.456 1.099
5 | SrfUl/CL |2386 1015 std yes 0.244 0.588
6 | 6rfUl/CL |2735 1854 std yes 0.510 1229
7 | Trful/CL 2836 2068 std yes 0.590 1422
{rfUI/CL | 4256 (WITY(WI2) 1971~3197|  std std WIL& W12 yes 0.925 2229
orfU1/CL | 2735 2323 std yes 0.639 1.540
10 | 10efCL/IL |3870 624/2428 | sud yes 0.593 1429
11| 11rfUl/CL |3370 §33/2405 | s yes 0.548 1321
6578 15853
v v v oy RV T N v T % T T TN N T TN v ~ 2% v A T TN AV T . T e T \ S
PRECAST HALF SLABS PRECAST WATER TANK SLAB PRECAST BEAMS
- 4
. . . /"
POSITION | PANEL Volume | Weight POSITION | NAME Volume | Weight POSITION NAME Volume | Weight
NAME (m?) (Tonnes) (m%) (Tonnes) (m?) (Tonnes) {
SL1 U1/CL 5886 0763 1839 1 |SL2uyCcL 4756 2483 5.984 1 |PBI UICL 5836 0.233 0562
0.763 1839 2.483 5.984 2 |CI-BlUKCL 3050 0.136 0.376 A
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HC PRECAST SYSTEM

TITLE
TYPE

: 10 UNIT RUMAH TERES SETINGKAT DI ATAS LOT:

: INTERMEDIATE UNIT A (U2/IL)
CONCRETE: G30

GROUND LEVEL PRECAST WALL PANELS

, MUKIM JUASSEH, DAERAH KUALA PILAH

=]
g 2 ) . ) Starter Bar|  Power pt. ) ) .
POSITION PANEL NAME | 2 E'2 Refersite | Panel | P & F | Middle | Window | Door Wall Light | 13A Switch TV Qutlet | Tel Outlet | DB/Meter | Cold Water| Volume | Weight
Qo o H . 3 H 3
SU é 38 PS mould | Height P&F Side| Top | 275(h)|1475(h) point 1475(h) 325(h) 325(h) 1675(h) | Pipe (m*) (Tonnes)
1 lgl‘lLﬂR 2765 3475 std yes 0.966 2328
2 2grU/IL | 2626 (W6)XWS)(W4) yes 3475 std W6,WS5 & W4 yes 0.803 1.935
3 3g[~U2,t'[L 1515 yes 3475 std yes 0.671 1.617
4 |4.1grUa/IL | 3070 (WS)DE)WT) yes 3475 std W8 & W7 D6 yes 0.823 1.983
5 SerlUa/TL |1465 (DB) yes 3475 std std D8 yes 0.361 0.870
6 6grU2/]L 800 (D9) 3475 std D9 yes 0.244 0.588
7 7grU2f1L 1100 (D5) 3475 std Ds yes 0.360 0.868
8 Sgruyl]_, 2836 3475 std yes 0.991 2388
9 ]0_1gr[L/|R 4456 3475 std std yes 1.554 3.745
10 | 1grU2/IL | 2386 3475 std yes 0.834 2,010
11 | 12grU/IL | 2836 3475 std yes 0.991 2.388
12 | 13grUa/IL | 4256 (D3)(D4) 2970 std std D3&D4 | yes 0.828 1.995
13 | 15grIL/IR 2730 3475 std yes 0.954 2.299
14 | 16grIL/IR |840 yes 3475 std yes 0297 0.716
15 1‘,'g|-U2,i|L 1250 (D7) yes 3475 std D7 yes 0475 1.145
16 | 18grU2/IL |3520(D2) _ 3475 std - D2 | yes - - | 1ow0 2434
i N R e U V. Vi -~ N Ve TN TR N TN TN, AT TN e T N 1 v O Y v Y v v Y vl Ve
17 |20.1grU2/IL | 660 (W2)(W3) yes 3020 std W2 & W3 yes | yes 0.220 0.530 |
18°/20.2grIL/IR | 360 yes 3020 std yes | yes 0.113 o |4
19.\ 2[).3g|-U2,’IL 600 ves 3020 std yes yes 0.186 0.448
20) 204gr[Lf]R 1860 3020 std yes | yes 0.176 0.424
21\: 21.1grUa/IL | 5896 (WINDI) 3475 std Wi DI yes 1011 2.437
S A A A A ~ PPN e S A A PN Ny A~ . A ~ N -
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Structural Precast &
Cast In-situ Beam



A3
A Al A2 A4 B

o — /% + SR N _ 6% |
\ . A (o110 — ) 10 3010 | 3086
e g- : \\“ i = Lm0 100 | 1100 1726
/ ig / 3 L . | | |
’ £ : REV A 4 (120101} ¥ LIND ENA0D \><:’
: o A - amo——] - AN
Il ! . o S : 6 - -
. tl. |r z . , ‘k h = 1 J n,.p_n\_ | p “: E ]
_ T RB-240 T30 (5b) =l BN
20— o F \ SECTION A-A N w o=
o SIDE VIEW ﬂ i e - 8 g
REV A 5 (54
A A . M =
\ =
— . ‘ 5 g J :
i / | 2/ [ i
L . _ | @
L. 6l B - 2
' // 1 ()
& = o/ i o o ) / e
1 L |
~tn | 5 _
CONNECTION BETWEEN PB1 & CI-B1 NN g 5 8
- - @
[(PBlUVCL) 5836 . - 3 |
i & (3)
REV A ‘
mo— ) Mo~ g o
™ AN @ 2
N . M0 — N o N«
< / ' ; 1)
v /. \_
ZTWG—/ y e = 1
_ © L o I o == 2
N ’ I PR ] Z2
o/ SIDE VIEW FE-240. RB~240 — 2T0 < |2 S
SECTION B-B - ;
o— o 2 REV A caaly
"‘.“ iy ¢ B H (PBIUICL )
' (1) <
w

I @
/ 5
o o o o =
- ¢ @ p A
K CORNER UNIT A (U1/CL) />\\
CONNECTION BETWEEN CI-B1 & PB1 | 3010 e o |
| (CHBIUWCL) 3050 A A2 A5 B
; : : i i STSTEN PROVIDER— T T o WANUFACTURER CRem W TRUMNG TILE
HC PRECAST SYSTEM SDN, BHD. (=sc5¢7-v) | HC MANUFACTURING SDN. BHD. (585570-T)| e WIS | MOHONAN KELULUSAN PELAN BANGUNAN BAGI Slg%ﬁsggl\\ﬂ IF:I;%E_E ];EE[SE
No.23B, Jalan Seri Sorawok K2, Tamon Seri Andalas, Lot 1, Jalon Zurch &, Pusat Perindustrian Zurch, Mukim Rasa, CHECHED NG CADANGAN MENDIRIIKAN 10 UNIT RUMAH TERES STRUCTURAL PP:ECAST BEAM LIST
41200 Kl jangor DE Fax 75 89 Doerah Huly Selanger, 44200 Rasa, Selangor DE. o SETINGKAT DI ATAS LOT: MUKIM JUASSEH,
e-mail:enquiry cast.commy, Htp:www.hepr Tel03-3375 R995 Fae 2006 L DAERAH KUALA PILAH, RS WD =R
e o - R VENG NEGERI SEMBILAN DARUL KHUSUS HC, A
DETAILS SHOWN IN THIS DRAWING ARE PROPERTY OF HC PRECAST SYSTEM & PROTECTED TSI Bl
BY PATENTS. ALL COPYRIGHT ARE RESERVED. { US 6,823,870 B2 | & [ MY-124213-4 ) SOALE s - -




Panel Mould Setting Out (Off-site)



Panel Mould Arrangement at Bay Yard

CP : Chequered Plated

Distance between two panel mould
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BOM : Beam Opening Mould
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Car Porch Slab
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HC Precast System Sdn. Bhd.

Project -
g ; Superstructure Specialist : Frame & Wall
. N . " . Industrialised Building System (IBS) 3 in 1 in Malaysia
Work Programme  : 10 Unita Rumah Tores Satinghat Di Ates Lot : - Load bearing Monolithic wall System - Wet joints with Modular shear keys - Box System
, Mukim Juasseh, Daerah Kuala Pilah,
Negeri Sembilan, Darul Khusus. Malaysia Off Site Production - Logistic Delivery Schedule - On Site Sequence of Work
Convertion 2D : Ground Level : Roof Level :
3D system drawing : 1 month Precast walls : 202 nos / 142,58 m3 Precast walls . 86 nos /5248 m3
Mould fabrication  : 1 month Wet joints (Rebar / Mould | Concrete)  : 200 nos / 22.70 m3 Wet joints (Rebar / Mould / Concrete)  : 88 nos/ 5.52m3
Advance casting : 1 month Precast beam : 10 nos! 272 m3 Car proch precast half slabs : 10 nos/ 8.00 m3
In-situ beam : 4 nos/ 0.80 m3 Carprach cast in-situ R.C. flat roofs  : 10 nos / 26,86 m3
Precast water tank slabs 10 nos! 24.00 m3
Logsli:Delver schedsi LT TP T T TP T T P TP T el TP T T TP ET TP T TP TP PP T T TTT T
IBS : On-site work programme sequence
1/8/2020 1/9/2020 1/10/2020
No. of precast/| Accessory No. of Ne of M
Bill Description wetwork |required /nos i| workers/ | worker | &
element set Team |Required| O [-|sfn|vlolo[rlolale|zlnfole(e]e|s e e lz]a |02 ]5 5 [2 |5 8|2 [8]5]< |5 |o| [0 ||~ | |o[2 |2 |#|2[x|2[2|= 1B 161 E1 15 N B A O Y Y B B Y BT B S R B ] E A
GL : Survey setting out & o oo
1 |- level sim plat installation. 2+0 2 ﬂ S el
(2 units / day) Gk 5=
GL : Wall - " HH H 1
2 |Panel wall installation. 5"1:"'" 4+1 5 cr1 la|* HH 1
(2 unit/ day ) REd HH 1
GL : Wall . k{1 A |
3 |-Filled expendite cement mortar. 5"1:':" 240 2 e HH 1
( 2 units / day ) :‘5. ;5 :
I
GL : Wall i 3 1
4 |-Wetjoint rebar installation. ‘r“‘;;“" 540 +Bill2 1
(2 units / days ) w) +Bill3 :
1
GL : Car porach column | in-situ beam & . Bill2 1 1
Bunits : o o | 1=
pe beam mould o) + NRHR HEH 1
5 |-Wet joint, in-situ beam, pc beam with +20m) 441 Bill3 | Cr1 1 2| = 5| |2 I
s.support installation. e + INEE N 5| :
(2 units / day ) P Bill4 : |
GL : Wall /in-situ beam & pc beam roof B”" 2 : o | e :
- Wet joint, i EINE] K
& |-Wetjoint,in-situ beam & pc beam 11.35m3 41 gin: | cr1 1 HEE < |5 |
casting, +0.04m3 + CilE | i I
( 2 units / day ) Bill4 :
RL : Pc water tank & car proch / Rc flat 5 units : Bill 2 !
roof 5(p.w) + H H e !
T |-Pc water tank, Rebar, Half slabs & in- +5(hs) 441 Bila | cr1 M N @ i
situ mould with s.support installation. +5(in) + o H = |
(2 units / day ) +5(s) Bill4 \
T
RL : Re flat roof / water tank, h s p HEl
: Re flat roof / water tank, car proc e + < M
8 |-casting (2 %T:;‘rsna 4+1 Bill3 | cr1 I M B I
units | day ) + ] i ~ |
Bill 4 ] B E |
Bil2 ] 1
RL : Wall . +
9 |-Panel wall installation 5”:;“' 441 Billa | cr1 : :
( 2 units / day ) + 1 ]
Bill4 | |
Bil2 H 1
o [ _ Sunts: . i : i
- Wet joint rebar & mould installation. “ 4+1 Bil3 | cr1 1 o 1
( 2 units / day ) + ] 4 ]
Bill4 | 1
Bill 2 |
RL : Wall + 1 1
11 |-Wetjoint casting casting. 276 m3 441 Bil3 | cr1 1 H
(2 units / day ) + 1 |
Bill 4 |
1
I

10 L Superstructure ( frame & wall ) : 21 days J|



Schedule for Number of Workers | Team B.5 codes : Tabls Schedule for Accessories
6,2 - Minimum 5taBS T
No. 12:1991 or sultate-resisting Portland cement 42.5 fo bS 4027 - 1381}
Descriptian of Warkers Work done | Day - Bin Descrption Accassarl Commitive Drawing No.
i Team Manimum period before striking provided {nes |
Lt
viall Panet Instalati [EEH 30-50 pos panel Surface temporature af concrete 21 [GL: panel wall prop 01x2 02
Type of framework
i i 2i0m2 - P 1 wet jint mou
Filin Expandite Concrete 3050 pes panel 18 Cand | £%C fany temperature 51 [GL: wet joint mould 100 E)
[Column Rebar nstallation 5405 40.- 80 nos column above | between 0°C and 167C) 51 [BL: car parach column mould [ 6
{Cotumn Mouid Installation S8 41 - 60 nos column 300 84 [GL: car parach column mould prop 6x3 I
Vertical formmork to cokumns, walls and large boams: 12h b
[Column/Beam Casting 540=5 4-8 m3 t+10 51 |GL : car parach in-situ beam mould 2 2
Column Mouid Dismantie 5105 40.- 60 nos column 100 51 [GL: car porach Pe besm s supont 6 6
|Sffit fermwork te slabs 4 days. h
Precast Beam installation e 10- 20 nos precast beam ) 71 oL car porach Half siab s suport 5 ]
Wabile Crane 25Tan Panel Installation 250 0.1 [RL: panel wal prop sx2 )
beams and props to slabs 10 days "
[abile Grane 20Ton Casting & Dismantied 10 1043 |RL: Wet joint mould required 44 2
360
Props to heams hdays | —— | o
et

HOTE : This tabls can ba applied to PC and SRPC of hig

camant strangth classes.




Office Factory

No. 23B, Jalan Seri Lot 1, Jalan Zurah 8, Pusat
Sarawak 20B/KS2, Perindustrian Zurah
] HC PRECAST SYSTEM SDN BHD Taman Seri Andalas Mukim Rasa, Daerah Hulu
(586697-M) 41200 Klang, Selangor Selangor 44200 Rasa,
|_| FAST  FEASIBLE » FLEXIBLE Darul Ehsan Selangor Darul Ehsan

) +603 3325 8995 +603 3319 8994
@ www.hcprecast.com enquiry@hcprecast.com

CADANGAN SKIM PERUMAHAN RAKYAT 1 MALAYSIA (PRIMA) BAGI

UNIT RUMAH BERKEMBAR 1 TINGKAT DIATAS TANAH
KERAJAAN DI PAMAH KASIH, CHARUK PUTING, MUKIM PERAK,
DAERAH TEMERLOH, PAHANG DARUL MAKMUR.

UNTUK TETUAN :
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HC Precast System Drawings



a) Architectural Layout Plan
& Elevation
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b) 3D Drawing



NOTE:
ALL WORKS BELOW LOWEST FLOOR FINISH,
GROUND FLOOR SLAB & FOOTING BY OTHERS

ALL WALLS & COMMON PARTY WALLS AT
100mm THICK

WALL HEIGHT = 3100 ~ 5970mm

3D VIEW - FRONT (LEFT SIDE)
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ALL WORKS BELOW LOWEST FLOOR FINISH,
GROUND FLOOR SLAB & FOOTING BY OTHERS

ALL WALLS & COMMON PARTY WALLS AT
100mm THICK

WALL HEIGHT = 3100 ~ 5970mm

3D VIEW - REAR (RIGHT SIDE)
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ALL WORKS BELOW LOWEST FLOOR FINISH,
GROUND FLOOR SLAB & FOOTING BY OTHERS

ALL WALLS & COMMON PARTY WALLS AT

100mm THICK
Ground slab by othbﬁ
R WALL HEIGHT = 3100 ~ 5970mm
N N /// GROUND FLOOR AREA = 110.14m?
(car porch area 50%, excluding apron)
AN FLAT ROOF AREA (50%) = 22.25m?

~

AN
3D VIEW - FRONT (LEFT SIDE)

SYSTEM PROVIDER MANUFACTURER DR : [ CADANGAN SKIM PERUMAHAN RAKYAT | MALAYSIA CRRAIG TIE
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Ground slab by others

NOTE:

100mm THICK

ALL WORKS BELOW LOWEST FLOOR FINISH,
GROUND FLOOR SLAB & FOOTING BY OTHERS

ALL WALLS & COMMON PARTY WALLS AT

WALL HEIGHT = 3100 ~ 5970mm

GROUND FLOOR AREA = 110.14m?
(car porch area 50%, excluding apron)

FLAT ROOF AREA (50%) = 22.25m?

3D VIEW - REAR (RIGHT SIDE)

SYSTEM PROVIDER

gt
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Ground slab by others

Ground slab by others

| NOTE:

100mm THICK

ALL WORKS BELOW LOWEST FLOOR FINISH,
GROUND FLOOR SLAB & FOOTING BY OTHERS

ALL WALLS & COMMON PARTY WALLS AT

WALL HEIGHT = 3100 ~ 5970mm

GROUND FLOOR AREA = 110.14m?
(car porch area 50%, excluding apron)

FLAT ROOF AREA (50%) = 22.25m?

3D VIEW - FRONT (LEFT SIDE)
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Ground slab by others ———— . / ~

Ground slab by others

o

NOTE:
ALL WORKS BELOW LOWEST FLOOR FINISH,
GROUND FLOOR SLAB & FOOTING BY OTHERS

ALL WALLS & COMMON PARTY WALLS AT
100mm THICK
WALL HEIGHT = 3100 ~ 5970mm

GROUND FLOOR AREA = 110.14m?
(car porch area 50%, excluding apron)

FLAT ROOF AREA (50%) = 22.25m?

3D VIEW - REAR (RIGHT SIDE)
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¢) Sequence of Works



GROUND LEVEL

GROUND LEVEL

Precast Walls = 35nos. Wet Joints (Rebar/Mould/Concrete) / =44 nos.
Wall Volume = 33.93m* e Wet Joint Volume = 4.54m*
Height of Wall =2940/3015/3375/3673mm e Precast Beams = 4nos.
Built-up Area = 186.74m? Precast Beams Volume = 0.71m?
T
S
ﬂ Ly
I,
1

ROOF LEVEL
Precast Half Slabs = 2nos.
Precast Half Slabs Volume =  1.86m?
Cast in-situ R.C. Flat Roofs = 4 nos. ROOF LEVEL
Cast in-situ R.C. Flat Roofs Volume = 11.08m?* Wet Joints (Rebar/Mould/Concrete) = 19 nos.
Precast Walls = 22 nos. = Wet Joints Volume = 1.18m* Yz
Precast Walls Area = 14.29m* //_/,/// Cast in-situ Copings =10 nos. =
Height of Wall =614~2522mm Cast in-situ Copings Volume = 0.07m*
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d) Setting-out Drawing (On-site)
- Leveling Point
- Level Check List
- Wall Panel Installation Guide
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DI ATAS TANAH KERAJAAN DI PAMAH KASIH,

CHARUK PUTING, MUKIM PERAK, DAERAH TEMERLOH,

PAHANG.
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SETTING OUT AND LEVEL CHECK LIST SETTING OUT AND LEVEL CHECK LIST

Proposed Plastic Pad Height Proposed Plastic Pad Height
Panel FF Level Existing Level Plastic Pad Pm::f ed _ Panel FF Level Existing Level Plastic Pad Prolf:fed 9
Level (min=15mm, max=35mm) Level (min=15mm, max=35mm)
(56 Lar 15.750 15.692 15.704 15.725) 15.750 0.033 0.021
57 Lgr 15.750 15.699 15.690 15.725) 15.750, 0.026 0.035
58 Lgr 15.750 15.690 15.692 15.725) 15.750, 0.035 0.033
59 Lgr 15.750 15.691 15.690] 15.725, 15.750, 0.034 0.035
60 Lgr 15.750 15.688 15.697| 15.725) 15.750 0.037 0.028
61 Lgr 15.750 15.688 15.695 15.725 15.750 0.037 0.030
62 Lgr 15.750 15.706 15.702] 15.725 15.750 0.019] 0.023]
63 Lgr 15.750 15.701 15.693 15.725 15.750 0.024 0.032
64 Lgr 15.750 15.690 15.700 15.725) 15.750, 0.035 0.025
65 Lgr 15.750 15.709 15.706] 15.725, 15.750, 0.016 0.019
66 Lgr 15.750 15.694 15.691] 15.725) 15.750, 0.031 0.034
67 Lgr 15.750 15.709 15.698 15.725) 15.750, 0.016 0.027
68 Lgr 15.750 15.697 15.694 15.725 15.750 0.028 0.031
69 Lgr 15.750 15.689 15.707| 15.725 15.750 0.036 0.018
70 Lgr 15.750 15.673 15.678| 15.725 15.750 0.052] 0.047]
71 Lgr 15.750 15.697 15.705' 15.725 15.750 0.028 0.020
72 Lgr 15.750 15.710 15.711] 15.725) 15.750, 0.015 0.014
73 Lgr 15.750 15.673 15.668] 15.725) 15.750, 0.052 0.057
74 Lgr 15.750 15.683 15.685] 15.725) 15.750, 0.042 0.040
75 Lgr 15.750 15.675 15.682 15.725) 15.750, 0.050 0.043

The level are not as specification.

Panel 56 LGR Needed to be ......... .
@)
(X) 15.750 (FFL)
15.725 v
¥ 15.692 (Ext L)
Screeding v
z =Y +(X-Y)+25mm
15.750 =15.692 + ( 15.725 - 15.692 ) + 0.025
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e) Wall Panel Layout (GL & RL),
C-channel (RL) & Wall Prop Schedule
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g) Scaffolding Support (On-site)
- Cast In-situ Slab
- Precast Half Slab
- Precast Beam
- Roof Level Wall Panels
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h) Panel Mould Setting Out (Off-site)



Panel Mould Arrangement at Bay Yard

CP : Chequered Plated
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BOM : Beam Opening Mould
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1) Architectural Panel List



HC PRECAST SYSTEM

TITLE : CADANGAN SKIM PERUMAHAN RAKYAT 1 MALAYSIA (PRIMA) BAGI RUMAH BERKEMBAR | TINGKAT

TYPE  :LEFTUNIT

CONCRETE: G30

GROUND LEVEL

'§ 50
POSITION| PANELNAME |2, |§ 2 | Refersite  Panel | P& F| Middle | Window | Door Starter Bar| - Power pt. Wall Light | 13A Switch TV Outlet | Tel Outlet | DB/Meter | Cold Water Volume | Weight
5 Eg & & PS mould | Height P&F Side | Top | 275(h)| 1475(h) point 1475(h) 325(h) 325(h) 1675(h) | Pipe (m?) (Tonnes)
1 lgrL 7985 (WT)D2)W3) ves 30753375 std std wiswr | D2 ves | yes | yes 2.295 5531
9 2gil [1785(03) ves 3075 std D3 | yes ves 0.431 1.039
3| 2.1gri/R |1955 ves 3075 std ves | yes 0.603 1453
4 3grL/R |2700 3375 std yes 0.914 2203
5 dgrl,  |3465 ves 3375 std std yes yes 1471 2822
6 SgrL 3005 (02) 3375 std D2 yes ves 0.8654 2082
7 6grl  |3080 (W3) 340173675 std w3 yes 1.024 2.468
g Tgl 2915 ves 3375 std std yes 0.986 2376
9 SgrLfR 1480 yes 3375 std yes 0.502 1.210
10 9grl 1690 ves 3375 std yes 0573 1.381
11 10grl | 1580 (D3) yes 3375 std D3 yes yes 0.448 1.080
12| 1lgl 4430 (02302) 3375 std D2x2 | yes ves 1475 2832
13 12gil |3285 3375 std yes yes ves 0.858 2,068
14| 13gL |3760(sD) 3375 std sD | yes yes 0.783 1.887
15| 14griL/R |3015 3375 std yes 1324 3.191
16| 15gL |37 s | s yes 1265 | 300
17| 16gll 3690 (W1yw2) 3375 std w1& W2 yes 1.138 2743
18| 17grL/R 3010 2040 | st yes 0574 | 1383
19| 18grL 5430 (D1)(W1) (w1 3375 std Wix2 D1 yes yes 1.369 3.299
20 19giL  |2195w2) 375 std w2 yes yes 0.628 1513
18.925 45.610
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HC MANUFACTURING SDN. BHD. (585570-T)
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{PRIMA) BAGI RUMAH BERKEMBAR | TINGKAT
0T 018

DI ATAS TANAH KERAJAAN DI PAMAH KASIH,
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_ MO | CHARUK PUTING, MUKIM PERAK, DAERAH TEMERLOH,
ED MENG PAHANG.
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SCHE s
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GROUND LEVEL
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ROOF LEVEL (ROOF FALL 5')

B on
POSITION | PANEL NAME % g £ | Refersite | Panel  P&F | Middle | Window | Door Starter Bar | Power pt. Wall Light | 13A Switch TV Outlet | Tel Outlet | DB/Meter | Cold Water| Volume | Weight
6-) é B PS mould | Height P&F Side | Top | 275(h) 1475(h) point 1475(h) 325(h) 325(h) 1675(h) | Pipe (m?) (Tonnes)
1 IrfL/R  |1955 1699/1874| sid yes 0.349 0.841
2 2rfL/R | 2700 1750/ 1991 std yes 0.505 1.217
3 IfL |3465 (W) 1350 std W6 yes 0323 | 0778
4 4fL | 4430 (w8) 1367/ 1758 std we ves 0680 | 1639
5 SefL |2915 1608 st yes 0469 | 1130
6 6rfL/R | 1480 201772151 st yes 0309 | 0745
7 TefL | 3465 1768 std ves 0613 1.477
1 SrfL 4460 1768 std ves 0786 | 1804
Q orfLL 3460 611/918 std yes 0.292 0.704
10| 10fL 3690 1792/2118 st ves 0718 | 1730
11 11rfL 3740 1786 /2117 std yes 0.730 1.759
12| 12fL/R [391 2117/2524. st ves 0.921 2220
13| 13fL  |8035 (wayws) 2137 std yes 1.490 3501
8.185 19.725
e ;;"g’% ACTURING SDN. BHD, (s¢5570-1/ o L (PRIMAYBAGI KUMAH BERKEMBAR ) TNGRAT |
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HC PRECAST SYSTEM

TITLE
TYPE

: CADANGAN SKIM PERUMAHAN RAKYAT I MALAYSIA (PRIMA) BAGI RUMAH BERKEMBAR 1 TINGKAT

: RIGHT UNIT

CONCRETE: G30

GROUND LEVEL
E QED . . . Starter Bar Power pt. . . )
POSITION | PANELNAME |2 |58 Refer site Pan_el P & F | Middle | Window = Door We-al] Light | 13A Switch TV Outlet | Tel Outlet | DB/Meter C_uld Water| Volume | Weight
% é 2 OD- PS mould | Height P&F Side| Top | 275(h)| 1475(h) point 1475(h) 325(h) 325(h) 1675(h) | Pipe (m?*) (Tonnes)

1 lgrR  |7985 (W7)(D2)(W3) yes 3075/3375  std std W3 & W7 D2 yes | yes | yes yes 2295 5531
2 2grR - |1785 (03) yes 3075 std D3 yes yes 0.431 1,039
3 4grR | 3465 yes 3375 std std yes yes 1171 2.822
4 5grR - |3005(D2) 3375 std D2 yes yes 0.864 2.082
5 6grR 3080 (W3) 3401/3675)  std w3 yes 1.024 2.468
6 7grR 2915 yes 3375 std std yes yes 0.986 2.376
7 9grR 1690 yes 3375 std yes 0.573 1.381
8 ngTR 1580 (D3} yes 3375 std D3 yes yes 0.448 1.080
9 llgrR  |4430 (D2)(D2) 3375 std D2x2 | yes yes 1175 2.832
10 12grR 3285 3375 std yes yes yes 0.858 2.068
11 13grR  |3760(sD) 3375 std sD yes yes 0.783 1.887
12 15grR  |3740 3375 std yes 1,265 3.049
13 16grR  |3690 (W1yW2) 3375 std W18 W2 yes 1138 2743
14 18grR | 5490 (01) (W1) (W) 3375 std Wix2 o1 yes yes 1,369 3.209
15 19grR | 2195(W2) 3375 std w2 yes yes 0.628 1513

15008 36.170
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CHEEHED B 5
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rn W6 | PAHANG.
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THE WIS
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ROOF LEVEL (ROOF FALL 5)

2 &
5 g . . X Starter Bar Power pt. X i .
POSITION | PANEL NAME F] g E Refer site | Panel |P & F| Middle | Window | Door P Wall Light | 13A Switch TV Outlet | Tel Outlet | DB/Meter | Cold Water| Volume | Weight
T W . - .
= =9 . 3
é ;:T‘:’ 2 & PS mould | Height P&F Side | Top | 275(h)| 1475(h) point 1475(h) 325(h) 325(h) 1675(h) | Pipe (m?) (Tonnes)
1 IrfR | 3465 (W6) 1350 std W6 yes 0.323 0.778
2 4efR | 4430 (W8) 1367/1759| st we yes 0.680 1639
3 5rfR | 2915 1608 sid yes 0.469 1.130
4 TrfR | 3465 1768 std yes 0613 1477
5 QrfR | 4460 1768 std yes 0.786 1.894
6 9rfR. 3460 611/918 std yes 0.292 0.704
7 10rfR - |3690 1792/2119) st yes 0718 1.730
8 1R |3740 1786/2117| sud yes 0.730 1.759
9 13rfR | 8035 (W4)(Ws) 2137 std yes 1.490 3.591
6.101 14.702
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