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UCS Jo il fR i s 28 B CBR A& S RE GEEER)
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Ilechanical Spreading Compaction 1

MhIanual Spreading MMixing by Rotorvator Compaction 2
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4-1. KRS BE (1995): HFEHLX
EE — Bt L + SS-108 (3%)
JKEE — Bttt + SS-108 (2. 5%)

Table 2. Average Testing Data for Chemlink Trial Project

In-mitu
MP Test Plate Loading Test CBE. JCs
Test Test
(vo) | (MPa
Mo of | Depth of Peal mettlement | Iodulus Of
Blows | Penetration | Presswue Fecorded B, K
(frtr) (MPa) [t (MPa fm)
300 (.3 b 744 Sl 100 204
(Max, 212.458) | (Max. (Dolax.
129) 267)
Where,
1) MIP Test - Dynawue Mackintosh Probe Test
21 Modulus of 5/E - The Modulus of Sub-grade Eeaction

31 U5 Tast - Tneonfined Compressive Strength Test

Chemilink™
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4-1. SRR RS (1995): HEFEHKX

A) DL EEREUEE B) n 5 MR C) R 55 1 in B ¥
ERIBR LR H(+E£RE)
(Z2 2k n 1l %)
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4-2. Oy P VAR5 2% (1995)

o HEMEAEZ: IIpahitEL + SS-108
& it T 7k TR ELE

+ CBR _>__1 10% (wkﬁtf:)

b mEE
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S H&E: 2%+ 0.5% G5 2R N TR E)
& T N TERD + BEFEYLIL 4 4
& i TR SEIY8000 K/t T BA(300mm &)
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PEATY SOIL

TYPICAL CROSS SECTION BEFORE REHABILITATION
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4. I ZE R TR BE A B LRI N A
4-6. JCEJTHRE AR (1999, = TH)
72 Rt | UCSiALK | BIZHCBR | BipsEW | &
G5 (MPa) R FESERE
4R | 4R (%) (%)
2K | B5F
2.5% SS-108 129- | 1.3 | 1.62 81.25 >97 JKEE
n i R+ 163
1.5% PR 63- | 1.19 | 1.52 | 184.26 >99 HE
InE e S A 121

F: MU EBEEHR R TERRS RN FE




4. JUE M TR AE A B LRI s

4-6. SCEIJTREA K (1999, =HTFHE)
A B = BRI A L 4 B

7= il i ri-1 3 r-2 3 ri-3 BERRH
CH2870~71 | CH2960~61 | CH3391 P
K K K K

(MPa/m) | (MPa/m) | (MPa/m) (MPa/m)

2.5% SS-108 895 564 894 784
Jn E By
1.5% PR 501 623 508 544

ME MRS A
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Chemilink™

4-6. JORJTIRE A BE (1999, =3

a) V)T 2~ B AR AL | b) 855 KR B
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6-2. Reconstruction of Jalan Lamunin (Bruneil,

Finish Road Surface of Jalan Lamunin
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4-7-1 NFEEHHIUEEZERE (=%, 2002)
* 200mm 5 I & % 3L 28y 1, 3% SS-108) + 40mmifi &
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4-7-1 AR ADUEE RIER (=%, 2002)

* 200mm 511 [] 1%

E(*’:

=, 3% SS-108) + 40mmifi 5



4. JUE ML RHAE 2 B LRI

4-7. R&EWT B 2 EREE (B XA @B H )

4-7-1 ASHBDUE R OB (=4, 2002)
* 200mm 7 i #HE (A -, 3% SS-108) + 40mmil 77

N[l I8 2%
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4-7-1 AR RPUEEZER (=2, 2002)
* 200mm 50 [ % FL (4 1, 3% SS-108) + 40mmifi i
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4-7-1 AEEHBOUEEFGER (=%, 2002)
* 200mm 50 [ % FL (4 1, 3% SS-108) + 40mmifi i
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* 200mm 5 I & % 3L 28y 1, 3% SS-108) + 40mmifi &
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4-7-2 )| &E B FiEm (JUZ, 2003)
* 150mm 0N B IE (TS +, 3% SS-108) + 20mm 5 W 236 Ab
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4-7-2 W)l g5 B &KiEl (1%, 2003)

* 150mm 0N B IE (TS +, 3% SS-108) + 20mm 5 W 236 Ab
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4-7-2 )| &E B FiEm (JUZ, 2003)
* 150mm 0N B IE (TS +, 3% SS-108) + 20mm 5 W 236 Ab
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| B e e
¢ OR KIM PEOW CONTRACTORS (PTE) LTD

(A whally subsidiary of OKP He gs Limited)

Our Ref: OKP/INSTEK/HQ/04-206A

20" October 2004
(via fax 62527886 & Mail Only)

INSTEK HOLDING PTE LTD
36 Tanjong Penjuru
Singapore 609031

Attention: Dr. Wu Dong Qing

Dear Sir,

CAAS PRQJECT — CAAOOO/EN/NLA/2004/1

DESIGN & BUILD CONTRACT FOR WIDENING OF RUNWAY SHOULDERS AND
ASSOCIATED WORKS AT SINGAPORE CHANGI AIRPORT

Re: Letter of Award

1 We are pleased to award your company the job-mix design. supply and incorporation of
chemical stabilized soil for ranway shoulder widening works encompassed in the above

project
2 The sub- ct value is 1 of MILLION
Final sub-contract value shall subject to re-measurement of work
done on site.

3 This letter shall be read in conjunction with the terms and conditions stated in the enclosed
sub-contract agreement.

4 The project duration is 15.10.2004 — 04.08.2005

5 We look forward to an amicable working relationship with your good company.

Thank you

Yours faif 5
OR KIMPEOW CO! 'ORS (PTE) LTD

Civk Aviation Authortty ot Singapor]

Encl. Sub-contract Agi Or Kim L4 BY REGISTERED POST

LETTER OF ACCEPTANCE
(] d mmwﬂcmmﬁlmwwmmm

i O L AND ASSOCIATED WORKS AT SINGAPORE CHANGI
1014300  OHSMS
T T sm pleased to inform you that the above-mentioned teader has been

awarosd io your fem




AN E
ﬁiﬂﬁﬁﬂﬁiﬂﬁiﬁﬂﬁﬁ%vf

SRl EE Y 5 2

“FE (2005)




TN E E YL EEY % TR (2005)

5|5 B B TE Y AR E vt




TN E E YL EEY % TR (2005)
) BIE e B T

Proposed Tvpical Runwav / Taxiwav Pavement Desien
With Chemilink Stabilisation Technoloey

|« Run:way! r|- Shoulder >
| Taxiway | |
150mm (1) Airport Mix Asphalt Concrete ﬁ 110mm
o 100mm
300 (2) Graded .Gran.ite Aggregate Compacted
To Specification 3
4 300mm
2
13) Chemilink Stabilized Crushed Stone / R |
300mm Granular Materials,
‘ UCS > 3.0 MPa CHRE 80
.
300mm J 14) Chemilink Stabilized Granular Soil,
i UCS > 1.5-2.0MPa
N
(5) Chemilink Stabilized Granuvlar Soil,
350mm

UCS = 1.0 MPa _5
4 e
B s PSS

i6) Subgrade Compacted To Minimum 95 % OfF
Maodified AASHTO Density

S00mm

e

- A Y |

7) Subgrade Compacted To Minimuom 920 % Of
Modified AASHTO Density, preferably = 1.0m
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SRl MEY %
5-1-2. B LERE (FEPE)

COMPLETION @F RUNVWAY:
PAVINGEESEGIET CONCRETE WIDENING
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SPREADING RATE VERIEICATION

J-DEURING IN HUMIDITY ROOM
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Chemilink™

LRI ™

5-1. Fr PR E
5-1-3. Fi R

SPECIMENS EQRUCS TEST
I::CiL”'*’ NG TN PHC‘CESS:I

fr L7 BB 5

£ (2005)



UCS (MPa)

5-1. %

4.5 -

@
o
!

1.5 1

0.0

TN A E EH bl BiE Y % L& (2005)

5-1-3. JRERKM: UCS/CBR&EHRE (FEBI/ID

UCS = 0.8e%-0063CBR
x R-l . » . ¥
+ Rl ; /
* % X % X
¥
X
X
X
X
% -UCS in Mpa
« “CBRin %
X
X
(90, 1.5) Ave. UCS = 3.1 MPa

Ave. CBR = 219.0%

30 60 90 120 150 180 210 240 270

CBR (%)

300 330
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5-1. Frim A E EHrPlizHES % TE (2005)
5-1-3. Fi R

I RM 2 3,000 MPa (28 KF=4")

*
I
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5-1-4. W G 1 MIE




SRl HE /I FEY B2 TRE (2007)

L0 Bvase Wl 35 00

e S W o ddEn

Exmtes sy = 371

g

|

5 commn,
_iax oy e

T e

TYPICAL CROSS—SECTION OF EXISTING RUNWAY
WITH_PROPOSED SHOULDER EXTENSION AT BOTH SIDI

(WITHIN_ORIGIN 1920m) BEREESN.

Tt ssmveny ety = 35

A e wmin = oten

2

n3

iy

[ ——
TYPICAL CROSS—SECTION OF EXISTING RUNWAY PAVEMENT
" WITH_PROPOSED SHOULDER EXTENSION AT BOTH SIDES
RUNWAY EXTENSION AS DONE N 197g) ==t '




5-2. LRI L JIEH bRl RIE/ BHIEY &

T2 (2007)

5-2-1EY v E (BUR)
3.00m 702m 7.62Zm
% PROPOSED SHOULDER | EXISTING SHOULDER
EXTENSION
[ ] ] ]
1 i 1 1
PROPOSED
EXTEMSION
GLOSE TURFING ! i 4200 ol
—-2.5% 5T l _[ -1{.5% *
PROFOSED 300mm THK.
CHEMILINK STABILISED
BASE
" EXISTING SUBGRADE
PROPOSED S0mwm THK.
AC. WEARIMG COURSE

PROFPOSED S50mm THE.
AL. BINDER COUASE
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5-2. LR LJIEBFYGHE/TFREYT B2 TE (2007)
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5-2. LRIt JIEFPLMIE/IEHEY 2 TE (2007)

5-2-2 i TBL3%




5. ILE M SLRHEAENL I
5-2. DRPGL LT HEFHLZHE/BAES 2 TE (2007)
5-2-3 LHBRE I LA FHLE. BEKE. BLLPI

HKE, % BOKTHE | WIR | Bk R FE, %
ArEM | e | def Mg/m?3 % % i AR 1 L o R
P6 24 15 1.74 73 36 54.8 32.4 | 128
P7 30 22 1.49 88 37 78.8 19.2 2.0
P8 42 18 1.54 76 31 70.4 2.6 27.0
P11 27 19 1.68 62 38 66.8 33.2 0.0
P12 39 19 1.55 79 46 82.7 17.2 0.1
P13 21 17 1.71 56 23 62.2 30.6 7.2

11 350mmIFIVREE 2 350mmiyzAL 1] 1338 JE A7 2 7K &




5-2. LREELTIEFHLSERE/ BAET ZTE (2007)

. 5-2-4 YEEETRTR CIMIARE S R EX vs T PR YT 33D I

250 .
| [
]
— ]
Q 1
T 00 : Aveage UCS: 2.063MPa
3] | : . Average CBR:123.6%
B 1
T 1 . . s
o | I .
1 .
g 150 — + o . X
% | I ..0’ . : ¢ ® *
8 1 . . . M . . o*
(1] { . ¢ 0’. * . S" . *
IS 1 1 ° $ .0 * 0. ’0
A= <
2 100 = L0 S SN SN L S SR
© 1
o 1
[
| [
50 T T T T \I T T T T T T T T T T T T T T
1 1.5 2 2.5 3
Unconfined Compressive Strength UCS (MPa)
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<58 E vs BB B E M)

5-2-4 YEgeRts CRMIFRPL,

13000 |
12000 :
1 : Aveage UCS: 2.063MPa
T 110007 ' Average MR: 6004MPa
= 10000 - : = -
o - 1
=
w9000 :
2 | .
3 8000 - 1 -
o ] I
= 7000 ! g
c |
(] 1 ] ]
= 6000 I =
g | ! - -
@ 5000 | : - -
4000 : ._ -
s o - o - o o e e - - ﬂ —————————————————————————————————
3000 ! ‘ ‘
1 1.5 2 2.5 3
Unconfined Compressive Strength UCS (MPa)
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s E vs IRSERE)D
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110 1
| : Aveage UCS:2.071MPa
: Average CD:98.2% N
< 7 ]
£ 105 | | 3
8 : ' ‘
o ‘ A A
% R 1 AA A a
a8 100 ' . . 2
c , ! A 4yia " f A 4 : A A
O ] : A 4 s 2 $ AA A : 4
-g | 2 AM A : f‘ A A A N A
o ] 1 Al aha 4, A 4
S MR S S, U S S e M, ¢ Ve C S S S
o - 1
]
]
]
7 ]
90 I ‘ ‘
1 1.5 2 2.5 3
Unconfined Compressive Strength UCS (MPa)
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Chemilink™

N 7 2 1]

e ﬁﬁa%ﬁfumm %%ﬁf %%ﬁ%?
1 20 18.4 <20
2 30 24.2 <20
3 60 414 <20
4 64 44 (2007) <20
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- ASTM C939 e 10~ 14 [2
s -
JASS 15 [1] e 200 ~ 250 mm
12 /N e 20~30MPa
1R e 55~70MPa
YU R EN 12190
7 K e 85~ 100 MPa
28 K e 115~ 140 MPa
o 4~6 /NI (Ml
il EN 196 (i)
o 2~3/pN (HRT)
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(SS-14145EHEM# )

PURIRIE  (12/h0)) e 3~5MPa
PUESRE (1) EN 12190 e 6~8MPa
PURTREE  (28K) e 9~12MPa
L fsRE (28%) EN 12190 e =23 MPa

LYy ASTM D4123 | e 26,500 MPa (at 25°C)
IR EE ASTM E303 e >=50~60BPN
BIER DIN 18130 o NBiB
FE N [A) O] - o 4~8 /i
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