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Permanent anchors w10 5953 WS 5 IS ol Job ‘ .
. a X o a -
Permanent anchor, specification for 0.5” strands Free anchor Iength Ifr (Section 1-1) v¢ =< & Stressing U¢ <,
R . . & anchorage <
number bearing | trumpet | form recess strand |bore hole Outer injection plpe. e a2 =% Stressing anchorage
of plate | internal | work d bundle | min Bore hole (Reserve pipe) ',. S8 Trumpet s
strands | /2 dia. k: c/c mm | maxsize e Inner injection pipe f ;,Q
mm mm mm mm mm Outer cement grout yxg;
b o O ol el
3 140 65 200 | 120 60 100 Smooth HDPE-duct PR ’ :
. 230 o o o Greased and PE-coated strand % ”' A K
175 77 14 7 11 Secondaryﬁ”ing _ I " ‘7 :)(; Secondary filling
11 220 109 270 140 90 130 o _ = (X o o e
‘ULAS )J g,b,ls ”S)O J,b > [ ‘ 1 plastic mass)
18 270 138 340 150 100 140 N : % ) = ; ":) #1
Fixed anchor length Iv (Section 2-2) 8 [ = o
30 345 178 420 165 115 155 L . e = [7s —Eore hole
_ Outer injection pipe [ ‘ 1 2 s
Permanent anchor, specification for 0.6” strands Bore hole % Bore hol £ g ";
.. . ore hole ¢ s S th
- Outer injection grout é/ T/Hs:;-duct
3 e & 230 LY ay ULy Corrugated HDPE-duct
6 220 109 270 140 80 120 ¥ Innerinjection pipe P Tendon
11 270 138 340 150 100 140 GO o) . Tendan
Inner Cement gI’OUt JOb (PE-coated strands)
18 345 178 420 165 125 165 - Bare strand A _
> A Spacer Centralizer
30 440 222 460 185 KKK KKK Strand Spacel’ £
a b= rri
- Centralizer 5 Coment cormmes
* diameter for tendon without centralizer and ext. grout pipes 2 ] > ue
** approx. tsize with centralizer and external grout pipes & grou % Strand spacer
c
o “IYE Primary filling
g (g ‘2 (cement grout)
x ;
Te m po ra ry a n Ch O rS 5-49-0 )#‘ o s Inner grout pipe
\ £, -
o = - rx lg Y ]
Temporary anchor, specification for 0.5” strands alos jo I ol3l Job A REHARS ‘SJLQ'O S ~ o o
bearing | trumpet | form strand |bore hole Free anchor Iength Ifr (Section 1-1) 9 s
number . recess .
of plate | internal | work d bundle min BorelGle
strands ala dia.b o mm | Maxsize € &° >l (5")“" Jlw a5 g0 51 (6, B aile gl cdge slo oo ey A ey (55l sla i
mm mm mm mm* | mm * Greased and PE-coated strand G e . D ol e o - , . oo 2a
T Llod eSSl jlee 4y Cond (59,95 0o 5 (S w45 |2 cigd Jale Wil o ool ul SuSSe
3 140 65 200 120 50 65 . =z 2| e T - = . W e .. .
E 230 0 60 Inner injection pipe D95 a5 ol yo wileS jo BT ol Job jo (g Hlos j0 00,5 o o 6obgcusi jybleaas Jla )
175 77 14 75 . . . A B 2 G o 5 “ % . :
Cement grout (if required) D9y o0 0 sl (b gy b BS 09d el 80,5 Ny o 80 CBge Ly g pls jobay SLs
11 220 109 270 140 75 20
18 270 138 340 150 85 100
30 345 | 178 | 420 | 165 95 110 AloS yo J5 1550 Job
Temporary anchor, specification for 0.6” strand Free anchor Iength v (Section 2-2)
Bore hole
3 175 77 230 140 60 75 .
Reserve pipe
6 220 109 270 140 70 85 . Inner injection pipe
1 270 138 340 150 85 100 Bare strand
18 345 178 420 165 105 120 - Spacer
—_ Cement grout
30 440 222 460 185 il X

* approx. tendon diameter
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Strands 0.5”, UTS 1860 N/mm2, 100 mm2 Strands 0.6”, UTS 1860 N/mm2, 150 mm?2 Sl )15 0059 0, Lo L aS LPBL S by S auis Jion saass Ol g spdlas
Strandarea | Ultimate Stressing Wieght Strandarea | Ultimate Stressing Wieght }:Jmt;u‘fqﬁul%‘wu‘l"‘ﬁMyt?‘{?ﬁ;u‘)BLGro"ug:igﬂ S
L\lquTrta)?\rd Anchor type | oftendon | force UT.S gﬁeta; oéletnrglr;d thrtllgre]&of Anchortype | oftendon | force UTS £O§Eeta; Oéagglned s e L e Y e s o
mm?2 a N Kg/m mm?2 kN kN Kg/m L esY sl 4086 055 (bl 8,15 5 b e (ylabl Jga> > PBL Group
1 105 100 186 149 079 1 106 150 279 223 118 R&D (s sl 03908 2y 5 LSSl LLOYDS 155 all gy yime g2, 5
2 200 372 298 157 2 300 588 446 236 Slesins g Dlaad adgi g (>1)b )0 (655l ax i 0 0)lsen PBL 5,
3 M 405 300 558 446 235 3 M 406 450 837 670 3.53 Ollss s 45 paass Gla Hlew Oy ] W1 g 00 A8 00T i
4 400 744 595 3.14 4 600 1116 893 471 51 15,5 504705 3 Gratanps alaled 45 gl oo Cegllad 95,8 o 1550 PTI
5 500 930 744 393 5 750 1395 1116 589 _ _
6 M705 600 116 893 471 6 M 706 900 1674 1339 7.07 03,5 (0 Bl o fude 4 PBL o s o5 jl g Cens (3155 ol o 4, PBL Group
7 700 1302 1042 550 7 1050 1953 1562 825
8 800 1488 1190 628 8 1200 2232 1786 942
9 900 1674 1339 7.07 9 1350 2511 2009 1060
10 1000 1860 1488 7.85 10 1500 2790 2232 1178
1 M1205 1100 2046 1637 863 11 M1206 1650 3069 2455 1296 oy glo o - ).QA -
12 1200 2232 1786 942 12 1800 3348 2678 1414 Girder launching Truss «
13 1300 2418 1934 1021 13 1950 3627 2902 1531
14 1400 2604 2083 10.99 14 2100 3906 3125 16.49 L) Wz LSS u*‘-‘“s 6‘)-.’ 29 S e
15 1500 2790 2232 1178 15 2250 4185 3348 1767 Sl o5 ol o 4y Calizee slo,lad a4y cSTls glgil @
16 1600 2976 2381 1256 16 2400 4464 3571 18.85 Bearing, EXpanSion jOint, Damper 8‘9" °
17 1700 3162 2530 1335 17 2550 4743 3794 2003 B
18 M1905 1800 3348 2678 1413 18 M1906 2700 5022 4018 21.20 strand pusher 2 (S Gy Slogile plue
19 1900 3534 2827 1492 19 2850 5301 241 2238 A, YY B ST lesansl gl Glewo b 0,087,555 lgil @
20 2000 3720 2976 157 20 3000 5580 4464 2356 SS9y 9 9 b "0/6 §"0/5 (& yxul) soYgd sla S glgsl e
21 2100 3906 3125 1648 21 3150 5859 4687 2474 .
22 2200 4092 3274 17.27 22 3300 6138 4910 2592 e e 3 (S 9S Gey sn
23 2300 4278 3422 1805 23 3450 6417 5134 27.09
24 2400 4464 3571 1884 24 3600 6696 5357 2827
25 2500 4650 3720 1963 25 3750 6975 5580 2945
26 2600 4836 3869 2041 26 3900 7254 5803 30,63
27 2700 5022 4018 21.20 27 4050 7533 6026 3181
28 2800 5208 4166 21.98 28 4200 7812 6250 3298
29 2900 5394 4315 2277 29 4350 8091 6473 3416
30 M3105 3000 5580 4464 23.55 30 M3106 4500 8370 6696 3534
@ +10 5 yiuol 515 s olaan gl +15 5 sl 8 (640 Sl
a5 swd ol st oleiS )5 sl o, tas gy A S ol )l 0sd oleiS 5 sle o asgd
a5k & Sli iy 5 e, 9,5 sl il ojk S a5k 4 Slyio a5 00y D955 sl Wil oyk Sy
PEARY PPW- ST P RO BT RO PR sl a8l ol 5yl lS

skl (b 5579, b sdiin ué 1590l (g 0l b
(PBL 4> I5) Extrusion g, 4 00 (6 S o S
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SF &9 iz o i) S5 Slodgili sl 0xS e | SF g (gl m
SF g45 50 otz a4l niz sledsail e

SF £ co otz A, di> sledgail glp 0,5 e

SF P 0 gl Al y ST (gl yguily (S SleMb| SF EF ok pul il y ST g y9uil (gl oS

w5 S S aiy dy S K Strand Dia 05" (127 mm) | 0.6” (15.2mm.)  NORMINAL BURSTING RENFORCENENT
! ! No. of strand 1 1 '
Jack Type ‘ V16 ‘ V24 Type Of Stressing Unit ‘ M 110 ‘ M200 ‘ M300 ‘ M500 S
Stand Dia, 05" 06" Max. Jack Force KN | 1100 2000 3000 5000 Type of anchorage SF105 SF106
Overall Length mm 540 540 Stressing Unit Weight kg 160 260 410 710 Ultimate tensile force, KN 186 265
Width mm 215 240 Jack Stroke mm 200 200 200 200 Stressing force at 0.8 U.T.S.KN 149 212
Thickness rnrn 72 80 Stressing Unit Length amm 595 620 675 740
Jack Type V16 V24
Weight kg 25 30 Stress Length b mm 710 750 810 890
Stroke mm 240 240 Jack Diameter cmm| 270 330 400 500 gl 17 01D Slasi sl sl (odimz ) 422, S5 (slo 09l Lot Farlee dy oo S oo
SF £ oy ais yuiz s ygaili (iwins woledlbl
M g5 je0e el sizr sldgail slpepSe | M &y 05.\55' [ ] Strand Dia
M g9 sgue i jsiz Slesgusli sl (Sugls slo Jl sl ¢ Tendon Type 305 405 505 206 306 406
M gsi s a2 yoiz loisnil sl Silys o No. of strand 3 4 5 2 3 4
G - e . o R Anchor Head Type SF305 SF405 SF505 SF206 SF306 SF406
M g9 iy gl (99 (512 985 Gl I yens! M g9 s500 aids juir 5o (y9uili (S LMD »
Anchor Plate Casting Type SF305/206 | SF405/306 | SF505/406 | SF305/206 | SF405/306 | SF505/406
|_ S _L—__I Number of strands dia. 0.5"(12.7mm) ‘ 4 ‘ 7 ‘ 12 ‘ 19 ‘ 31 B 3
Ultimate tensile force per tendon, KN 558 744 930 558 837 1,116
Tendon Type 405 | 705 | 1205 | 1905 | 3105
Ultimate tensile force pertendon, KN | 747 | 1302 | 2232 | 3534 | 5766 Stressing force at 0.8 UTS., KN 446 595 744 446 670 892
Stressing force at 0.8 u.t.s KN 595 | 1042 | 1786 | 2827 | 4613 Flat duct inside 63.5x20 63.5x 20 76.5 x 20 63.5x20 63.5x 20 76.5 x 20
Duct ID, mm 45 55 20 85 105 dimension /mm.x mm. or50x20 or50x20
| | | | | Jack Type V16 | M110 | M200 | M300 | M500 JackType V16 Vie V16 V24 V24 V24
Type 405 705 1205 | 1905 | 3105 ‘ TN " Py
oA : e el (@) 17 g 10 %5 s oz C55 4l iz sl 9wl (gl 05 Slasiie
Spiral OutsideDia. D | 180 215 280 355 465 gl M0l M i e et i sladpls
Length L| 250 300 350 400 480 . s B M
Dia d 12 14 16 18 22 STR. RS 9 mm. DB 12 mm.,GRADE 40
\f- DB 12 mm.,GRADE 40 .
Pitch T 50 50 50 50 60 Number of strands dia. 0.6”(15.2mm) ‘ 4 ‘ 7 ‘ 12 ‘ 19 ‘ 31 E - 1 _— " % g .:
Number of Pith n | 5 6 7 8 8 Tendon Type 406 | 706 | 1206 | 1906 | 2206 - e
(s
Type | 405 | 706 | 1206 | 1906 | 3106 Ultimate tensile force per tendon, KN | 1116 | 1953 | 3348 | 5301 | 6138 =
Spiral Outside Dia. D | 190 250 335 440 450 Stressing force at 0.8 u.t.s kN 893 | 1562 | 2678 | 4241 | 4910
Length L| 300 350 400 480 540 Duct ID, mm 50 65 80 100 110 Anchorage
Dia dj 12 14 18 20 22 JackType M110 | M200 | M300 | M500 | M500 SF-305/206 153 85 140 50 0r 63.5 20 100 x 100
Pitch T 50 50 50 60 60 SF-405/306 185 85 170 635 20 100x 100
i) <18 85l LM g3 4 i 1ol lases
Number of Pitch n | 6 7 8 8 9 SR Bt SF-505/406 230 85 190 765 20 125% 125
Foske 45 olal yroleo 5 olayl
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A\

i b
' : rd%
Round Duct
Fet—0—
Strand Dia. Nos of strands
0.5” 4 7 12 19 31 o
0.6” - 4 7 12 19 22
A 150 175 230 285 350 360
B 88 110 150 180 230 250
C 50 50 52 65 80 80
D 83 140 225 295 395 440
E 52 65 80 95 115 120
0.5”"1D 45 55 70 85 105 -
0.6”"ID = 50 65 80 100 110
Frokeo 4y 3l

Construction joint
~—— Anchor Plate
Casting Type M

Coupling Sleeve -

Steel or PE Trumpet

Brewery Tank , Beer Chang, Kampangpetch

PBL w5 S oaija) slacJB o g
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Strand Dia. 0.5” Strand Dia. 0.6”
Number Of Strands 7 12 19 31 4 7 12 19 22
Coupling Type 705 1205 1905 3105 406 706 1206 1906 2206
Length h, mm. 420 565 655 775 420 565 655 775 815
Diameter d, mm. 156 206 247 307 156 206 247 307 337
Frosko 4 olal
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REPORT NO. S0449-09A PAGE 1 OF 4 AS'GH |nme Df TEChnDthy
1. Purpose of test {For local ool dial 02
Pashal Address: Sheel Adchom: -b!fnru tha telffo rmgmi

To determine the performance of prestressing anchorages for post-tensioned Eﬁuﬂfﬁv E;-:"lm ;;- E—ﬁ;i EQ-A05, 55
construction when tested_ in accordanced with BS 4414?:I9'.-'3 “Spex:i_ﬁcaliun for The Poftumiteani 12120 Polnaityl 121z m’g;’m;g:ﬂm
performance of prestressing anchorages for posi-tensioned construction: Clause 5 -
Test of load efficiency and of elongation of the anchored tendon™
2. Test specification TEST REPORT

In order to comply with this standard, single anchorages when tested with a Our Ref : S0449-004
tendon of a quality not lower than the lowest characteristic strength specified in BS - 1o
2691 or BS 3617 or BS 4486 or BS 4757 shall have the following minimum lssued by : Structural Engineering Laboratory, School of Engineering and
performance in at least three consecutive tests. Technology
{1} The actual efficiency of the anchored tendon shall not be lower than 92 The

+ 26 June 2004
actual efficiency of the anchored tendon shall be taken as the ratio of the failure force T dme i
as measured in Clause 5 to the average ultimate tensile strength of the tendon. The Product . Prestressed Concrete Anchorage : SF 205
average ultimate tensile strength shall be determined from three specimens taken at
random from the total length of the tendon used in the tests and tested in accordance Reference Standard  : BS 4447 :1973
with the methods specified in BS 18 or BS4545 as appropriate. ) )
{2) The percentage elongation at maximum load as measured in Clause 5 shall not be Method of test : Methods for determining the performance of presiressing
less than 1.8% anchorage for post tensioned construction,
’ . . L 2y i longation of the
(3) For an unbounded tendon, when tested in accordance with the method given in Clwize:S —Test o load siticiency and of Cnagstion o
A . . anchored tendon

Clause &, not more than 5% of the initial cross sectional area of the tendon shall fail.
(4) The anchorage system tested in accordance with the test given in Clause 7 shall be Applicant : PBL GROUP CO., LTD.
capable of supporting a load of 1.1 £, (where f, is the characteristic strength of the
tendon for which the anchorage is designed. Description of test ~ : One set of Prestressed Concrele .{mchnrauc {Post Tension)

In the case of a range of anchorages of various capacities but of similar design consists of 5F 205 anchorage with 1 set of compact wedge

and 2 piece of 0.5 " P.C. seven wire strand (ASTM A 416 -59
Min breaking load 18.725 ton), was in installed in the conerete
block having a size of 45 (W) x 304 (L) x 35 (T) centimeters.
The testing machine consists of the hydraulic jack of serial

nc, 2006-192 and the “POWER TEAM™ hydraulic pump

form using the same size and type of tendon material the intermediate sizes shall be
deemed to comply with the requirements of the whole standard provided at least three
consecutive test results in each of two sizes comply.,

3. Test specimen of serial no. 334029 fitted with the "MANO" pressure gauge
of serial no, 073953051 of having 2 maximum capacity of
The test specimen shall consist of suitable lengths of wire, strand or bar held at 600 bar or 8,600 psi.
each end by the anchorage under test, or at one end by the anchorage and at the other
by a special device which ensures that the failure occurs at a point remote from that Date received : 30 June 2009

end. The test shall be carried out using, at least at one end, all parts of the anchorage
which contribute to the actual gripping or supporting of the tendon but not necessarily
those parts normally cast into the concrete. The method of supporting the anchorage
parts shall be chosen by the anchorage manufacturer but shall simulate the effect of Propiaed by Approved by &
any geometric deviation of any individual wires, strand or bars within the anchorage. M

The number of wires, strands or bars forming the tendon shall be the mgsmmmm=lor Firwss

which the anchorage is designed.

MR.ANAN RODANAN DR. SUN SAYAMIPUK
ENGINEER SENIOR LABORATORY SUPERVISOR

AIT
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I REPORT NO. S0449-094 ‘ PAGE 3 OF 4

REPORT NO. 80449094 PAGE 2 OF 4

4. Test procedure

The test load shall be applied wniformly on tendons which have been
previously prestressed by a representative prestressing operation to not less than 0.70
of the characteristic strength of the tendon either by calibrated jacks or by a suitable
tensile testing machine. Alternatively, where it can be demonstrated that the
prestressing operation has no effect on the load transfer. The whole of the test load
may be applied by calibrated jacks or by a suitable testing machine . The failure force
shall be the force at which the test specimen no longer supports any increase in the
loading at which point the total elongation of the tendon shall be recorded, or deduced
from elongation readings at lower loading,

The test load shall be applied at a rate of not more than 200 N/mm? per minute
and the tests shall be carried out at ambient temperature unless otherwise stated.

The percentage elongation shall be taken as the ratio of the net elongation o
the original length of the tendon the anchored length shall not be less than 3 m. Due
allowance for draw in, slip and other extrancous causes shall be taken into account in
determining the net elongation, which shall be measured over the outside face of the
anchorages or special device,

The characteristic strength of an anchored tendon is the product of the
characteristic strength of the tendon times the actual efficiency.

www.parspbl.com info@parspbl.com @
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Asian Institute of Technology

(For ioool coly, dicl 02
Poshal Adcdnes: el Ancirass pafcin ™ telfox now)

PO, Box & K. 42 Pohohoihin Hghwoy Tk ;&I}Mﬂ‘_ﬁ
Luomg Lusarg Fan: WE-5059,
School of Engineering mm 12120 Potamtnan 12120 r;tp..'rmnm#m.m
and Technology Tredand Thaland e s sat.oit oo, 1h
TEST REPORT
Chur Ref : S0449-09E
Issued by ¢ Structural Engineering Laboratory, School of Engineering and
Technology
Izsue date : 26 June 2009
Product : Prestressed Concrete Anchorage : SF 506
Reference Standard  : BS 4447 :1973
Method of test + Methods for determining the performance ol prestressing

@ PBL PARS POST-TENSIONING SYSTEMS

anchorage for post tensioned construetion.
Clause 5 — Test of load efficiency and of elongation of the
anchored tendon

Applicant : PBL GROUP CO,, LTD.

Description of test - One set of Prestressed Concrete Anchorage (Post Tension)
consists of SF 506 anchorage with | set of compact wedge
and 5 piece of 0.6" P.C. seven wire strand (BS5896 Min
breaking load 27.01 ton), was in installed in the concrete
block having a size of 50 (W) x 300 (L) x 40 (T) centimeters.
The testing machine consists of the hydraulic jack of serial
no. V240103 (042) and the hyvdraulic pump of serial
no. 34033 (042) fined with the "MANO" pressure gouge
having o maximum capacity of 600 bar or 8,600 psi.

Date received + 30 June 20009
Prepared by Approved by
By B ﬁ.z’
MR.ANAN RODANAN DR. SUN SAYAMIPUK L
ENGINEER SENIOR LABORATORY SUPERVISO

AIT

Test Reports

REPORT NO. 50449-09A PAGE 4 OF 4

5. Test results

The performance of prestressing anchorage: SF 205 under the applied force is
shown in Table 1.

Table 1 Test result

Specimen ; Percentage Tensile Elongation
Nao. Type of Specimen of Capacity Load (ton) {mm)
1 Anchorage SF 25 4.68 1.30
205:12.7 mm-2 pes
50 9.36 2.83
75 14.04 4.03
96 17.98 5.30

Remark: The tensile load applied to each prestressing wire at each step.
6. Evaluation against the perform criteria

The performance of the specimen was judged against the following criteria BS
4447:1973. It is required that there is no crack or any damage was found on tested
anchorage and the concrete block after applied the maximum tensile load or 96 % of
wire stand capacity. The specimen satisfied the requirement of the BS 4447:1973
Clause 5.

7. Limitation

The test results relate only to the specimen tested. BS 4447:1973 provides
puidance information on the specification for the performance of prestressing
anchorages for post-tensioned construction: Clause 5 — Test of load efficiency and of
elongation of the anchored tendon.

Application of the results to assemblies of different dimensions or uncorporating
different components should be subjected 10 re-verification.
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REPORT NO. 50449-09E PAGE2OF 4

4. Test procedure

The test load shall be applied uniformly on tendons which have been
previously prestressed by a representalive prestressing operation to not less than 0.70
of the characteristic strength of the tendon either by calibrated jacks or by a suitable
tensile testing machine. Alternatively, where it can be demonstrated that the
prestressing operation has no effect on the load transfer. The whole of the test load
may be applied by calibrated jacks or by a suitable testing machine .The failure force
shall be the foree at which the test specimen no longer supports any increase in the
loading at which point the total elongation of the tendon shall be recorded, or deduced
from elongation readings at lower loading.

The test load shall be applied at a rate of not more than 200 N/mm?® per minute
and the tests shall be carried out al ambient temperature unless otherwise stated.

The percentage elongation shall be taken as the ratio of the net elongation 1o
the original length of the tendon the anchored length shall not be less than 3 m. Due
allowance for draw in, slip and other extrancous causes shall be taken into account in
determining the net elongation, which shall be measured over the outside face of the
anchorages or special device.

The characteristic strength of an anchored tendon is the product of the
characteristie strength of the tendon times the actual efficiency.

TENSIONING SYSTEMS

Test Reports

REPORT NO. 50449-09E PAGE 1 OF 4

1. Purpose of test

To determine the performance of prestressing anchorages for posi-tensioned
construction when tested in accordanced with BS 4447:1973 “Specification for The
performance of prestressing anchorages for post-tensioned construction: Clause 5 —
Test of load efficiency and of elongation of the anchored tendon™

2. Test specification

In order to comply with this standard, single anchorages when tested with a
tendon of a quality not lower than the lowest characteristic strength specified in BS
2691 or BS 3617 or BS 4486 or BS 4757 shall have the following minimum
performance in at least three consecutive tests.

(1) The actual efficiency of the anchored tendon shall not be lower than 92« The
actual efficiency of the anchored tendon shall be taken as the ratio of the failure force
as measured in Clause 5 to the average ultimate tensile strength of the tendon. The
average ultimate tensile strength shall be determined from three specimens taken at
random from the total length of the tendon used in the tests and tested in accordance
with the methods specified in BS 18 or BS4545 as appropriate.

(2) The percentage elongation at maximum load as measured in Clause 5 shall not be
less than 1.8+

{3) For an unbounded tendon, when tested in accordance with the method given in
Clause 6, not more than 5% of the initial cross sectional area of the tendon shall fail.
{(4) The anchorage system tested in accordance with the test given in Clause 7 shall be
capable of supporting a load of 1.1 f,, (where fi,, is the characteristic strength of the
tendon for which the anchorage is designed.

In the case of a range of anchorages of various capacities but of similar design
form using the same size and type of tendon material the intermediate sizes shall be
deemed to comply with the requirements of the whole standard provided at Ie.ast three
conseculive test resulis in each of two sizes comply.

3. Tesl specimen

The test specimen shall consist of suitable lengths of wire, strand or bar held at
each end by the anchorage under test, or at one end by the anchorage and at the other
by a special device which ensures that the failure occurs at a point remote from that
end. The test shall be carried out using, at least at one end, all parts of the anchorage
which contribute to the actual gripping or supporting of the tendon but not necessarily
those parts normally cast into the concrete. The method of supporting the anchorage
parts shall be chosen by the anchorage manufacturer but shall simulate the effect of
any geometric deviation of any individual wires, strand or bars within the an

which the anchorage is designed.
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REPORT NO. S0449-09E PAGE 4 OF 4

5. Test results

The performance of prestressing anchorage: SF 506 under the applied force is
shown in Table 1.

l'able 1 Test result

Specimen . Percentage Tensile Elongation
Mo, Type.of Spacimen of Capacity Load (ton) {mm)
1 Anchorage SF 25 6.75 1.47
506:15.7 mm-=5 pes
50 13.51 415
75 20.26 5.82
95 25.66 7.92

Remark: The tensile load applied to each presiressing wire at each step.

6. Evaluati i rform criteria

The performance of the specimen was judged against the following criteria BS
4447:1973. It is required that there is no crack or any damage was found on tested
anchorage and the concrete block after applied the maximum tensile load or 95 % of
wire stand capacity. The specimen satisfied the requirement of the BS 4447:1973
Clause 5.

7. Limilation

The test results relate only to the specimen tested. BS 4447:1973 provides
guidance information on the specification for the performance of prestressing
anchorages for post-tensioned construction: Clause 5 — Test of load efficiency and of
elongation of the anchored tendon.

Application of the resulis to assemblies of different dimensions or uncorporating
different components should be subjected 1o re-verification.

Figure 3 Tensile testing machine,
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On the basis of the alerementioned scope of Inspection, all tests were carfed out by using of callbrated test equipment and at the best b 5
of cur knowledge we certify that the tested anchorages and |15 structural parts can withstand the load greater than 92% of its average H H H
ultimate tensile strength as specified In the BS 4447 : 1573, er lnsp ection Certlf](:ate
] megistec Ass Froject Performance test of Prestressing Anchorage for
- Post-tensioned construction Anchorages
Type: M 1906 and M 3106
Chamei hosagel Clant PEL Group Co., Ltd. offce:  Bangkok
Sunvryet b Uoyd's Reginter Asia &8/11 Scl Amormphan-nlvetaiViphavdies),
Viphavadi-Rangsit Road, Lardyao, Jatujak,
Bangkok 10500 Thalland
A merriar of the Liopd's Beghser Gooup Chonits Deder bk, Request for services dated 20 Fab, 07 Cate: 23 February 2007
Oncor Statis:  Complete
Inspecsion Dates
fst 33 Fabruary 2007 Firal 23 February 2007

This certificate is ssued 1o FBL Group Co., Lid, to certify that the undersigned surveyor 1o this society, did attend at the PBL's factory at
15214 Moo 3, Thanyaburi-Lumlockka Rd. Klong 7. Rangsit, Thanyaburi, Pathumthani 12110, Thalland on the date mentioned abave for
the purpose of witnessing performance test of Prestressing Anchorages plates, heads and wedges Type M 1906 and M 3106 stated 1o
be designed by PEL Group and manufactured to PBL's specifications in accordance with BS £447: 1973 with Steel 7 wire Strand

BS 5896 : 1980 Grade 1770, Nominal diameter 15.7 mm. manufactured by Bangkok Steel Wire Co., Lid. :-

Product Description/Specification

Anchorages Type M 1906, 19 strands0.6°[15.7mm.) nominal diameter.
M 3106, 31 strands/0,67(15 Tmm.) naminal dismeter.

Design drawings Mo : MDS/0E Dated 05/01/2005

Steel Wire Strand

Dwsign standard ; BS S5E96-1580 Grade 1770,

type ! T wire super

Hominal Dlamater : 15,7 i,

Specilied breaking Load : 265 kN,
Average ultimate tensile strength @ 276,79 kN, (tested on 20 Feb 2007)
Strand's Manulacturer ! Bangkok Steel Wire Co., Ltd.

Referenced documents:-
Register Asla Inspection Certificate Mo, BGK 077001371 dated 20 February 2007
BS 4447: 1573
B5 5896 : 1380
Calibration certificate of testing machine ssued by Aslan Institute of Technology Doc. No. 50154-07

Seope of Inspection:-
*  \isual inspection and dimensional check of the sample Anchorage plates, heads and wedges types M 3106 and M 1506 in
seccordance with the design drawing stated abave.

+  \isual inspection and review manufacturer's Mill test certificate of the wire strand in accordance with the BS 5896 : 1580
specification,

+  Witness performance tests, load efficlency and Elongation of the anchorage samples in accordance with the BS 4447 - 1973 item §
with using of a callbrated test equipmant by applying the load at minkmuem 53% of the average ultimate tersile strength
[257.42 kM) 1o each strand of the tested anchorages then secure and maintain the load by its anchorage wedge.
The tested Anchorage plates, heads, and wedges were found in good condition after apply and secure the spedified load to all
strands without any damage in all structural parts tested at the time of inspection, the elongation of each strand is detailed in the
ranufacturer's test record attached,

Woye's Rgistor, its abillates and submdisnes and thew respocthes offers, employees o agenis are, indiddually and coliectvely, relimed o in ths clesse a5 T 'Lioyd's
Eegiiter Group’. The Liopd's Regete Gicup astumes oo nesonsbility and shall not Ba luble 5o sny peron for any ks, damage o experae cavied by relance on the
inlormaton of atvoe in ths docurment of howsomer provided, unless that person has sapred & SOMIact with Bhe rebevant Lioyd's Regrind Group entity for the prowian
o this information oo advice and in that cene sny responsibiley oo Relilty i exchusively on e b and conditicns ses oot in that confeact
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Thailand's Bangkok Govern-
ment Center

| Dhanarak Asset Development
Co., Ltd.
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BANGKOK GOVERNMENT

CENTRE

Location: Bangkok, Thailand
Owner: Dhanarak Asset Development Co,, Ltd.

Contractor: Sinothai Engineering and Construction PCL and
[talian Thai Development PCL

Consultant: Team Consulting Engineeringand Management Co,, Ltd.
System: Anchorage Type SF305, SF405 and SF505
Duration: 2006-2008

This project involve in the construction of:

Building A
- 10 storeys service building
- PT flat plate, PT slab & slab band, PT band beam

- Span combinations ranging from 84-11.5m
«Thickness 250 mm

- PBL Flat duct bonded tendon system

« Area 170,000 sg.m.

Building B

- 9 storeys service building

- PT flat plate, PT slab & slab band, PT band beam
« Maximum span 13m

- Thickness 230 mm

- PBL Flat duct bonded tendon system

+ Area 310,000 sg.m.

Parking A

- 2 storeys parking building

- PT flat plate, PT slab & slab band, PT band beam
« Maximum span 8m

«Thickness 230 mm

- PBL Flat duct bonded tendon system

« Area 22,000 sg.m.

Parking B

- 5 storeys service building

- PT flat plate, PT slab & slab band, PT band beam
« Maximum span 8m

- Thickness 230 mm

- PBL Flat duct bonded tendon system

« Area 104,000 sg.m.

Dormitory

- 10 storeys service building

- PT flat plate, PT slab & slab band, PT band beam
» Maximum span 84m

«Thickness 230 mm

« PBL Flat duct bonded tendon system

« Area 22,000 sg.m.

Conference Centre

- 5 storeys service building

- PT flat plate, PT slab & slab band, PT band beam
+ Maximum span 12.6m

- Thickness 230 mm

- PBL Flat duct bonded tendon system

- Area 17,000 sg.m.

Thailand's Bangkok
Government Center
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HOSPITAL SHELL & CORE & This project involve in the construction of:
UNDER GROUND CAR PARK Hospital Building

« 4 storeys of common podium
- 3 Towers of 9 storey, 8 storey and 6 storey

Location: Hamad Medical City, Doha, Qatar « PT flat plate, PT slab & slab band, PT band beam
- . ) ) « PT transfer floor with grid beam
Owner: Ministry of Municipal Affairs of Agriculture «Span combinations ranging from 9 - 35 mwith cantileverfrom4-10m
Contractors: Joannou & Parakevaides Ltd, L&T Qatar LLC &HBK Con-  * Thickness ranging from 250 — 800 mm
tracting Co. W.L.L. « PBL Flat duct bonded tendon system
« Area 200,000 sg.m.

Consultant: FEDCON
Oval Car Park
System: Anchorage Type SF405 and SF 505 -1 storey of parking floor
Duration: 2005 to 2007 - Post tension flat plate system
« Typical span 9x9m
« Thickness 250 mm

« PBL Flat duct bonded tendon system
« Area 30,000 sg.m.

Married Staff & Nurses Hostel
+ 32 Buildings of 8 - 9 storey residential

« Post tension flat plate system

- Typical span 6.5x 7.5 m

« Thickness 225 mm

- PBL Flat duct bonded tendon system
« Area 150,000 sg.m.

Ministry of Public Health

« 9 storey office and 3 floors parking building
« Post tension flat plate system

«Typical span 9x 9 m

« Thickness 250 mm

« PBL Flat duct bonded tendon system

« Area 40,000 sg.m.

Staff Club

- 4 storey services building

- Post tension flat plate system

- Typical span 85x9m

«Thickness 250 mm

- PBL Flat duct bonded tendon system
- Area 8,000 sg.m.

Hamad
Medical City
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Parkland Srinakarin

Condominium
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Empire Palace Tower
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Empire Palace Tower
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RIVERSIDE GARDEN MARINA Riverside
garden marina

This project involve in the construction of:

Location: Bangkok, Thailand
-6 parking floors + 1 landscape garden + 3 towers of 30 floors
Owner: City Realty Co, Ltd. residential
Contractor: Italian Thai Development PCL - Post tension flat plate system
) ) o - Typical span 10 x 9 m (octagonal shape)
Consultant: Construction and Engineering Law Ltd. - Thickness 250 mm with 50 mm slab depression at local
System: Anchorage Type SF305, SF405 and SF505 bathroom area
. - PBL Flat duct bonded tendon system
Duration: 2005 to 2007 . Area 120000 sg.m.
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TOWER A,B,C

Sheik Mussalam Bin Slaem
Ham
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TOWER A, B, C A,B,C TOWER

Location: Sharjah, U. A. E. This project involve in the construction of:
« 4 parking floors as common podium + 3 towers of 33 floors of resi-
Owner: Sheik Mussalam Bin Slaem Ham dential

Contractor: Suwaidan & General Nile - Post tension flat plate system
«Typical span8 -9 m
Consultant: Space Consultant -Thickness 220 mm

System: Anchorage Type SF305, SF405 and SF505 + PBL Flat duct bonded tendon system
. « Area 120,000 sg.m.
Duration: May 01, 2004 to September 24, 2005
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Millennium Residence Tower

City Development Limited
(CDL)
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Millennium Millennium
Residence Tower )
Residence Tower

Location: Bangkok, Thailand

Owner: City Development Limited (CDL)
Contractors: Ritta Company Limited
Consultant:

System: - Anchorage type SF305, SF405 and SF505 with flat duct
bonded system

Building Structure: 4 Buildings of 51-53 storey with total area of al-
most 100,000 sg.m altogether
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Danat Buheirah ot

DEEYAR Real Estate [RESERIINH
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Danat Buheirah

DANAT BUHEIRAH TOWER
Tower

This project involve in the construction of:

Location: Sharjah, U. A E.
- 3 parking floors + 41 floors residential + Roof
Owner: DEEYAR Real Estate - Post tension flat plate system
Contractor: United Engineering Const. (UNEC) - Typical span 10x6m
A . - Thickness 225 — 260 mm at localized areas
Consultant: Horizon International - PBL Flat duct bonded tendon system

System: Anchorage Type SF305, SF405 and SF505 + Area 80,000 sg.m.

Duration: May 01, 2004 to July 31, 2006
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Rose Condominium

Canadian Bank Ltd.
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ROSE CONDOMINIUM

Rose Condominium comprised 2 phases of 7 Towers. Phase 1 consisted
of 4 towers with the total area of 66,300 sq.m :

Owner: Canadian Bank Ltd. - 29-Storey Tower 1 and Tower 2
- 30-Storey Tower 3 and Tower 4

Location: Phnom Penh, Cambodia

Contractors: WEN Holding Company Limited

Consultant: Canadian Bank Ltd.

System: Anchorage type SF105 with mono-strand PE duct system
Duration: 2007 - 2011
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Asia Center

Tower

Location: Bangkok, Thailand

Owner: City Realty Co, Ltd.

Contractor: Thai Obayashi Corporation Ltd.

Consultant:

System: Anchorage Type SF305, SF405, SF505, M1205 & M3105
Duration: 2007 to 2008

Asia Center

il Y-

YA

(&2 70 y50)

b

This project involve in the construction of:
- 20 storey office towers + 8 storey car park
«Typical span 11 x 13 m
« Thickness 300 mm
- PBL Flat duct bonded tendon system for office slab tower
- PBL Single Strand bonded tendon system for car park
- PBL Multi Strand round duct system for transfer beams and beams of
perimeter moment resisting frames
- PT slab area = 39,000 Sg.m
- The entire structure is designed with PT floor system and perimeter
moment resisting frame which incorporates column bracing and long
span beams
- The beams of the perimeter frame are designed as PT beams
- PT transfer beams are used at every interval of 4 floors and transfer
gravity load by bracing columns and PT tie beam members at ever 4
floor intervals

The 1st floor of office tower takes 28 m clear span and sup-
ported by PT slab and beam systems. The transfer beams at 8th floor
level (i.e. Tst office floor) is designed as part of rigid PT frame support-
ed by 2 nos. of 20 m tall R. C. columns

Typical PT floor slab is designed using strip method of de-

TY,e0e 039 31y

signing slab to determine the amount of pre-stressed force by bal-
ance load with self weight of slab itself.

« The number of tendons as obtained by the strip method are distrib-
uted in both directions as per concept of load distribution in slab by
strip method.

« FEM analysis is used to analyze and design of the slab serviceability
and strength.

- Special provision for seismic design of Chapter 21, ACI 318-02 is also
incorporated for the design of PT perimeter moment-resisting frame.
- Asia Center: The entire structure is being designed as a moment-
resisting frame which incorporates column bracing and long spans.
The structure is designed such that the slab system acts in resisting
gravity loads and transmit lateral load to perimeter concrete frame
using PT member incorporating bracing transfer structure system for
gravity and lateral load and also incorporate tall column height with
long PT transfer beam.

«This Project is in accordance with the latest addition to the Chapter 21,
ACI-02 Code, which incorporates seismic forces using pre-stressing.

@ PBL PARS POST-TENSIONING SYSTEMS

Asia Center
Tower
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Le Monaco Condominium

IDTS Company Limited
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LE MONACO, ELITE EUROPEAN Le Monaco
Condominium

RESIDENCES

Location: Bangkok, Thailand

Owner: IDTS Company Limited

Contractors: Pre-Built Public Company Limited
Consultant: AAE & Integrate Company Limited

System: - Multi-strand flat duct system with anchorage type SF305,
SF405 and SF505
- Slip Form “B"type yoke and “C"type yoke system

Building Structure: 11,880.12 sq.m area of 30 floors for post-tension
structure

Duration: 2009
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GROUP POST-TENSIONING SYSTEMS

Aguston «U9s bz BIIFRL

Major Development Public

Company Limited
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Aguston
Twofold Tower

AGUSTON TOWER

Location: Bangkok, Thailand

Owner: Major Development Public Company Limited
Contractors: Syntec Construction Public Company
Consultant: Consultant Engineer Project Alliance Co,, Ltd.

System: Anchorage type SF305, SF405 and SF505 with multi-strand
flat duct bonded system

Building Structure: 24-Storey Tower A and 35-Storey Tower B

Duration:

www.parspbl.com info@parspbl.com @
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QUEEN ALIA INTERNATIONAL
AIRPORT

Joannou & Paraskevaides
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QUEEN ALIA INTERNATIONAL QUEEN ALIA

INTERNATIONAL
Location: Amman, Jordan Al R PO RT

Contractors: Joannou & Paraskevaides (Overseas) Ltd.

AIRPORT

Span Length: 25.50 m continuous spans

Maximum Width: 30.55 m

Hollow Core PT Bridge Deck: 1.10 m depth

System: PBL Anchorage M1906 & 2206 with anchorage couplers
Duration: April 2009-March 2010
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THE SWAN BRIDGE

Location: Phnom Penh, Cambodia

Owner: Cambodian Government

Contractors: Canadian Bank

The width: 21.00m

Main Girder: 3.00 x 5.00 (hxw) with 2-regtangular cells inside

System: PBL Anchorage Type M1905 & 2206 and SF305, 405
& 505 The strands for the stayed cables are galvanized PT strands and
the anchorage couplers with PE trumpets

Duration: 2008 to 2009

Island City Bridge

canadian bank

AeVO el gyl b LB fy
g0 P F-X 9

Tl

The bridge structure comprised footings abutments, pylon rib beams
and deck slabs. Each abutment was 30 m long and the main box girder
spanned over 80 m length with the pylon center locating at 15 m from
one of the girder ends. The pylon structure was 35.00 m high. The 10
cables were attached to one side of the pylon formed unbalance sin-
gle-plane stayed cable.

Island City Bridge
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Az o NN THHN Bang phi- BURAPHA [SERSEIH
- i\ EXPRESSWAY |Seisis

ARG AL ESUTI (5,6 ol

. G0 VY o0l pu y sl 2!

THE CONNECTION OF BANG Bang phi Burapha
PHLI-SUK EXPRESSWAY WITH
BURAPHA EXPRESSWAY Expressway
Location: Bangkok, Thailand The interchange structure comprises the elevated ramps and at grade
o ) road for 4,726 m and 3 toll gates. The frame spans ranged from 26.0
Owner: Ministry of Transport Expressway and Transit m to 32.5 m. The beam parts of the frame rest on the 1.80 x 3.00 m
Authority of Thailand columns which were around 12-13 m high and the beam cross section
Contractors: Epsilon Company Limited was 2.5 m by 3.0 m.

Consultant: Asian Engineering Consultants Corp. Ltd.

System: PBL Anchorage M1906 & 2206 with 80 tons of 0.6"low
relaxation 7 wire PC strand

Duration: 2008 to 2009
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....Post-tensioned Construction

installed and cast into the concrete
blocks the sizes of which were
750x750x3004 and 900x900x3010
mm. for anchoring type M 1906 and
M 3106 respectively. Then the PC
strand according to BS 5896 was cut
into 19&31 pieces of approx. 4.00 m.
length and installed into the set up
through anchorage heads, anchorage
pleats and the ducts cast inside the
blocks and held at each end by means
of wedges. Finally, the tendon ends
were marked as reference for deter-
mination of strand elongation after the
total force was applied.

Performance Testing of
Anchorage M 1906

Procedure of the test: upon completion

of set up arrangement the force ap-

plied gradually to the tension up to
“The test Anchorage Plates, Head 525 kgf/cm2. Then, the elongation of
and Wedges were found in good each strand at the tensioning end was
B ficut any cracks o recorded. The movement of each
deformations”

strand on the other end was also re-

corded.

Test Result: The test Anchorage Plates,
Head and Wedges were found in good
condition after applying and secure the
specified load to all strands without any
cracks or deformations in all structural
parts test at the time of inspection. The
wedge gripping was observed to be
firm. The tested anchorages and its struc-
tural parts can withstand the load up to
average ultimate tensile strength as
specified in the BS4447:1973.

The test is fully satisfied the standard.

Tensile Testing of 0.6”(15.7mm) PC Strand

Contributed by Mr. Patibhan Ariyadej, who is
currently the Project Director of PBL Group Ltd.

Inspection Certificate for Perform-
ance Test of Pre-stressing Anchor-
age for Post-tensioned Construction
Anchorages from Lloyd’s Registe

PBL GROUP NEWSLETTER

THE ART OF PRESTRESSING

Newsletter Volume 2_lIssue 1_April

Z0th anniversary G;"-“‘:')

Volume 2, Issue 1

Message from the Editor

Dear Readers,

Welcome to year 2008 with
the remarkable 20th anni-
versary of PBL Group.

In this year, PBL Group ac-
tivities  still keep steadily
grow up and implement
many projects in both Thai-
land and international net-
work with reliable services
of PBL product develop-
ment.

In the first publication of
year 2008, PBL Group
would like to present the
Performance Test of Pre-
stressing  Anchorages for
Post-Tensioned Construction
Anchorages Type: M 1906
and M 3106 which has been

used successfully and effi-
ciently in all applications
of building and civil engi-
neering works.

Going beyond Thailand,
we across to Himalayan
kingdoms of Bhutan where
PBL participates in infra-
structure  development
project by supplying and
supervision some of the PT
works of the Pangzurmani
bridge in  continuation
from previous project com-
pleted in 2007.

Whereas in Bangkok, the
big project of Asia Centre
on Sathon Road which is
one of the extraordinary
buildings in the terms of its
architectural and structural

Test of Pre-stressing Anchorage for
Post-tensioned Construction

Product Development
Due to the increasing de-
mand in the civil work con-
struction and even building
construction itself there ap-
pears to be the increasing
need for the use of bigger
size anchorages.

PBL has developed the
multi  strand  anchorage
Type M to serve the need
of PT construction up to the
range of M 4206.

Anchorage M 3106

Testing Certify

Series of test has been car-
ried out for PBL anchorages
to verify the per-
formance of the
products.

designs, is progressing effi-
ciently.

In the midst of Arabian Sea,
PBL has received trust in
post tensioning work of
building complex in mega
project development at Me-
dina Centrale of the Pearl,
a landmark man made is-
land of Doha, Qatar.

In the end of this publica-
tion, we welcome hot season
of the year with Songkran
festival which is coming to
be a refreshing solution to
beat the hottest month of
Thailand.

Joy,
Editor

chorages type: M 1906 and
M 3106 to BS 4447 : 1973

The specimens that used for
the test comprised of:
7wire strand for pre-

“Series of test  Stressed concrete ac-

In order to ensure  has been

cording to BS 5896,

our users that the  carried out for PBL Anchorage Plates,

products conform to PBL

the recognized stan- p

verify the
dards, the test of iy
ried out and certi-
fied by recognized
institute.

Lloyd’s Register was invited
to witness the performance
test of these pre-stressing
anchorages for  post-
tensioned construction an-

performance of
anchorage is  car- ‘ghe products.”

PBL Anchorage Head,

anchoragesto \Nedges capable of

holding strands under
tension force of 265
KN, Galvanized steel
ducts produced to PBL
Specifications  and
Concrete blocks for per-
formance testing.

Set up of Specimens: The
anchorages set for short
term static test have been

April 2008

Look out for the up-

coming publication
. LATEST PT DESIGN TECH-
NOLOGIES

. SEMINARS AND WORK
SHOPS

. STATE-OF-THE-ART DE-
SIGNS

. UPDATES AND FOLLOW-
UPS FROM THIS ISSUE

. PBL SOCIAL EVENTS

Inside this issue:

TEST OF PRE-STRESSING 1
ANCHORAGE FOR POST -
TENSIONED CONSTRUC-

TION

NEW BRIDGE IN BHUTAN 3

PROGRESS OF ASIA 4
CENTRE TOWER

QATAR: THE PEARL OF 7
ARABIAN SEA
JOYFUL SONGKRAN 8

FESTIVAL

Continued on Page 2
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Progress of Asia Centre Tower

New Bridge in Bhutan

I  On 2007, PBL finished
In the news- cious 8-storeyed height lobby that is incorporates the bracing trans- building Thimphuchu bridge
letter  vol- totally occupy in this building with ferred structure system for gravity with a span of 78.60 m. Stress-

~ nical

dation

ume 1, issue
3 presented
about tech-

solu-

The Asia Centre Tower is one of
the peculiar buildings which is
different from the other build-
ings in terms of its architectural

tion of foun-

at

Asia Centre

an efficient design that also meets
the strength and serviceability
requirements.

as well as lateral load.

Thimpu, the Capital City
of Bhutan

which is the first bridge at its
capital city and the second
one, SemtokhaRongchu
bridge with a span of 45.00
m. This year, PBL is proud to
present Pangzurmani Bridge,
the third one which has just

ing of
Tendon
Under
Pro-
gress

| Project by and structural designs which has In the newsletter volume 1, completed on February, and Welfare Construction
. . . using PT A i 3 described about th 2008 C tract
Artist Impression Of Asia bars been recently designed by PBL issue escribed about the . ompany was contractor.
Centre Tower Group. andsca;:?e of Bhutan cfnd the With  mountainous terrain  The span of bridge is 28.5
This proceeding construction of .
- 3 The special structural the bridge therein and rough roads from  m. and the strand is around
publication, PBL Group would | “One of the design features of Asia : Zhemgang to the job site 1.5 ton which are installed

like to present Asia Centre peculiar Centre Tower are as Thongsa, Double Tee  with PBL post tensioning sys-

Tower Project which consists of | buildings in . enci . . “With

a 20-storeyed office tower ferm of its follow: Construction under Progress :,c:: ::n::r::sﬁ LICC:Z: E:;mfz(p;sﬁ/; t:eogri;;efhe mountainous
with a grand lobby area at | special Unique Structural System across  waterfall i ) ) terrain and rough
ground level with an extensive = architectural The entire structure is de- Long Span Portal Frame Struc- the Thongsa  city The bridge is S\{ccessf\{"y road, Dou{)le Tee
floor height of 20 metres to- amdstructural Gonod s o moment resist-  fure which the Royal Gov  completed under inspection Post-Tensioned
gether with an 8-storeyed car | designs” ing frame which incorpo- The first floor of the office tower ernment of Bhutan and. controlled to  ensure R e the
park, is currently under con- rates column bracing and takings a 28 m. clear span and owned and gave quality and strength. 28.‘5m.‘span 7
struction at full speed with an long spans structural ele- supported PT slab and beam sys- fund for construction Qlidze is X
aim to be a first-class office tower  ments. The structure is designed tem. The transferred beam af the constructed
housing international firms and  sych that the slab system acts in 8th floor level (i.e. the first office

banks. resisting gravity loads and trans- floor) is designed as a part of rigid

One great challenge to the struc-  Mits lateral load to perimeter con- portal frame supported by 2 nos.

crete frame using PT member which of 20 m. height R.C. columns.

— =' ”|

tural engineer is to develop a spa- End View of Bridge Girder

with Anchorage PBL M 706

Stressing
of Main
Trans-
ferred
Beam at
8th Floor
Level

Isometric View of PT Tendon
Arrangement in Transferred Beam

Axial Shortening of Tall
Column

The 20 metres height columns
which support total load from
the office tower has been de-
signed with special architectural
cross sectional shape. Axial
shortening of these grand col-
umns are measured to monitor
effect of differential deforma-

‘ —— e — .
. : = I =
i e 1 _'_,_..i-""‘f o
_%__:‘__‘_ : _u_d____#____d__.-—-:’_ﬂ—f"!r:_,
Bridge Section at Abutment End i B i)
AN 88 8 B 8 _ 8.8 = !N N _N_®;
# { [l d

¢ i e b [ - ¥ [}

28 m. Span Transferred Beam with
Temporary Steel Truss Support

tion between these grand col- Grar}d Column Cross Contributed by Mr. Patibhan Ariyadej, who is Profile of PT Tendon
: Sectional Shape currently the Project Director of PBL Group Ltd.
umn and other vertical structural
Page 4 elements. Page 3
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.....Asia Centre Tower ....Asia Centre Tower
PBL Single Strand bonded tendon
system was used for car park and PBL
Multi Strand round duct system was

Transfer Structure System The tendon arrangement is de-
The gravity loading of the whole rived from the strip method and is

structure at the front and back of distributed in both direction as
used for transferred beams and of building are transferred to the 4 nos. per the concept of load distribu-
perimeter moment resisting frames. of main grand column at 8th floor by tion in slab by the strip method.
The total area of PT slab approxi- mean of transferred structure system The pre-stressed force of tendon
mately 39,000 sq.m. using strut and tie members at every  is determine by balancing load

5 floors interval. At 8th floor the long with self-weight of the slab.
span beam is used to carry first 5

level of building taking span of 28

m.

PT Slab of Parking Building

1m0

Special attention has been used to eepd

the design of the moment resisting
frame member to ensure that they
can be economically constructed
and also ensure the strength and
stability are fully satisfied. Plane
frame analysis is used for prelimi-
nary determine of structural mem-

10

;- BEHE L

3D-Structural Model

CcyciA

Tendon Layout Parking Slab

ox

- - -

Structural Analysis

L Typical Floor Plan
FEM analysis is used to analyze and ber stiffnesses under condition of : B

design of PT slab for serviceability gravity, wind/earthquake and hy-

and strength. per static post tensioned force.

Tendon Layout of

Strut and Tie Transferred Structure Office Floor Slab

T

“Special attention has been used to
design of the moment resisting

Post tensioning is used in transferred
frame member”

beam element (TB2) of strut and tie
system to improve the shear strength
which results in optimize cross section
of the element. The design of this
transferred beam element followed
criteria of ACl 318-02 clause 11.4

awnrTRITRE

The parking structure is designed
as an isolated unit from the main
tower block in order to discon-
nect the stiffness of the parking
structure from the main tower
block with respect to lateral load
designed stiffness.

. — wErEs e

In Addition to the plane
frame analysis, 3-dimensions

Slab Deformation Contour by FEM Analysis

@ PBL PARS POST-TENSIONING SYSTEMS

Dynamic
Mode

structural analysis was also
done using ETAB. Analysis
results including drift due to
wind/earthquake in X-Axis,
Y-Axis and result of the dy-
namic analysis are also veri-
fied.

It is evident that currently
constructed  Asia  Centre

Plane Frame Structural Model

However, this awareness
was taken care of by means
of a special design concept
using column bracing as part
of transferred structure and
providing lateral frame
stiffness at the same time,

The tie beam element (PTB) is also
design to resist tension by using post
tensioning concentrically applied to
the beam cross section and thus opti-
mize the strength of the element.

Typical Office PT Floor
The typical floor occupies an area of
approximately 2,000 sq.m. The

“The design of this transferred
beam element is followed criteria
of ACI 318-02 clause 11.4”

PBL Multi Strand flat duct bonded
tendon system was used for of-
fice slab tower.

3D | o floors are based on the PT flat plate
Tower features an unusual resulting in an efficient struc- - . e
Analysis ) I system supported by beams of pe Parking Building
Result structural  requirement  at tural system. rimeter moment resisting frames.
esu

lower levels which require
stiffness consideration as a
whole.

Typical span is 11 by 13 m. The PT
slab thickness is typically 300 mm.
and is optimized to obtain good de-
flection performance using simple
reinforcement and PT tendon ar-

rangement.

At the back part of the tower is
parking building which is de-
signed using PT flat plate system.
The slab thickness is 300 mm.
using PBL single strand bonded
tendon system.

PBL Single Strand PT Bonded Tendon

www.parspbl.com info@parspbl.com @
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PBL Group Ltd.

....Asia Centre Tower
THE ART OF PRESTRESSING

Plane Frame Analysis

g . : L J._ A - - —— =
8/11 Soi Vibhavadi 44, . 5 — | S VI
b o s, ....The Pearl of Arabian Sea _ \ ¥ e
Lardyao, Jatujak, 'l i il _ = = _' _’ }
Bangkok 10900, Thailand. | 1 L i s +- ~—1 -
bhone: (66) 2 562 0765.9 Phase 2 has 2 zone as For all 4 phase, the total of S | gk i —+
O 6612041 17119 building B3 and B4 which  building for PT work has 9 : 35 | Lh - [
Fax:  (66) 25620764 residential building has 5  residential buildings and 7 - i i | S _] [
E-mail: pblgroup@pbl-thailand.com g1 01s |evel. The first floor parking buildings L # L + | == [
will be retail area. The Desian F E zl-. 5: 3 _.I-.' T :L
parking building B3B and eSIQn_ ecf“‘!re o - | | 1 | I _j
B4B has 4 floors level. The retail building spans are - | | f e LI = |
generally 8x8 metres. The ! £ & £ T K | | } |
slap thickness is 230 mm. I_, i il Y v — o I
with drop panel and band i l = iy g ol | = N
beams as appropriate. T | = L = _:i. _i_ .L
Linprans
The parking building has 1 [
been designed with 19 me- I ]
tres span. The structure has L J | Ll
been design using PT slab at . ) )
8 metres by PT beam 19 Axial Force Gravity + PT + Wind Moment Gravity + PT + Wind Shear Gravity + PT + Wind

metres span.

Medina Centrale the Pearl, Qatar

Phase 3 has 2 zone which
the residential building and
retail area will be same as
phase 2

“The structure has been
designed using PT slab at 8
metres by PT beam 19 metres
span” Phase 4 has 1 zone as
building B7 and B7a

Joyful Songkran festival!

Welcome to Thai New year
or Songkran festival which is
g’ coming to alleviate the hot-
test month of the year.

Songkran is the ?radi—m
tional Thai New Year [
§ celebration since the
past and known to for-
eigners as “water festi-
val”.

Songkran festival runs on
13-15 April of every
year. It supposes to be
the hottest month perfect
wet holiday that everyone
can enjoy.

Page 8

Professional Team
Work

The building has been de-
signed by Arun Chaiseri
Consulting Engineers Co.,Ltd.
under consultation by Dar Al
Handasa. The PT work de-
sign is taking care by PBL
Group Ltd. and the construc-
tion is done by Power Line,
Qatar, WLL.

At this time, People from
rural areas who work in the
city usually return home to
celebrate the festival. Thus,
o

when the time comes, Bang-
kok temporarily turn into a
deserted city.

Trasdei il

-

Pile Cap

Contributed by Mr. Kritchaiprasert
Worapongwasu, who is the Project

Supervisor.

On Songkran festival, people
enjoy to splash water on each
other. Small Children delight
with water guns and spraying
anyone who comes in their
path, no one is exempt! If you
walk around Songkran festival
in Thailand, you may think ‘it is
a free season to be kids
again.’ Songkran is still the
most fun celebrate for people
and visitors of all age.

“Happy Thai New Year” and
enjoy Songkran festival.

Professional Team
Work

The building has been de-
signed by a well know struc-

tural firm SAl under supervi-
sion by Mr.Robert Holmes.
The structural design is taken

filiate of PBL Group Ltd.)
and the construction is done
by a first class contractor

care by Innovative Engineer-
ing Consultants Ltd. (an ef-

Qatar: The Pearl of Arabian Sea

meeting  these
developmental
needs.

The atmos-
phere of the
Riviera  within
the warm wa-
ter of the Ara-
bian Gulf. A

Wi TTIRIRIIS rediscovered

Pearl of the Gulf in Doha, Qatar

In 2005, Doha hosted the
Asian Games and is now look-
ing forward to hosting the
Olympics in 2016. The towers
will keep rising and the map of
Qatar shall be redrawn.
Thanks to UDC’s megaproject:
The Pearl. For those in con-
struction, we look forward to
much greater challenges in

island off coast
of one of the world’s
most rapidly expand-
ing economies. An investment
in a place of outstanding
beauty and cosmopolitan
charm. This is the Pearl-Qatar,
an island which will redefine
an entire nation; a destination
of qualities that are unique in
the region

Medina Centrale
Madina Centrale is part of

Thai Obayashi Corp., Ltd.

the mega pearl project,
started at mid of year
2006, before Harmad
Medical center to Asian
Game end. Medina Cen-
trale Contact was award to
Power Line of Qatar, to
start up the project on July,
2007 and contact will com-
plete in January, 2010.

The total of post tensioning
area is 247,335.90
sq.metres. The area was
been divided to 4 phases.

Phase A has 2 zone as
building B1, B1A, B1B and
B2, B2A, B2B, B2C which
residential building 1 and 2
has 7 floors level, parking
building B1B and B2B has 4
floors level.

Contributed by Mr.Prapat
Boonlualoah who is CEO and
Managing Director of PBL Group
Ltd.  Principal in Charge of
Structural Design.

“The atmosphere of
the Riviera within
the warm water of
the Arabian Gulf...
Medina Centrale is
part of the mega
project with the
total of Post-
tensioning area is
247,335.90 sq.m.”

Page 7
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Siam Digital Gateway

book computers,
digital  camera,
digital video cam-
“The roof willbe a o .dio visual
free from shape >
looking like waves
and will be made of cluding cyber café
glass aluminum

sections and R
canvas. It will be ~ fee-tea  service

equipment  in-
shop offering cof-

designed as a with reset area for
double glazing roof
allowing wind to

pass through so The third floor
that energy saving .
will be the en-

can be gained.”
trance/exit  con-
necting to BTS
sky trains and will

customers.

be center for small hand-carried items
such as MP3, MP4, PPA Gadget, mis-
cellaneous items for gift shop and the
shops that offer digital and IT com-
munication appliances and items.
Cyber cafe will be arranged for meet-
ing points.

Typical PT tendon for 3 floor
and other floor

The fourth floor will be activity area
for social recreation, education devel-
opment, concert and restaurants in-
cluding garden area to provide shop-
pers aesthetic environment.

Chulalongkorn University who is the
owner of the property decided to
award the concession to Tippaya
Patana Arcade winning over the
other property developing groups
such as Maboonkrong Group, Siam
Center Group, Centerpoint Group.

Page 2

The proposal won the owner decision
as they offer long term return and
architectural aspect of the building.
The roof will be a free from shape
looking like waves and will be made
of glass aluminum sections and can-
vas. The roof will be designed as a
double glazing roof allowing wind to
pass through so that energy saving
can be gained.

PT tendon under installation at roof floor

Structural Design Feature

In order for the architect to obtain
the curved ceiling the roof slab struc-
ture has been raised up to a curved
profile with radius, r = 50 m at its
center and the profiles of the tendons
were designed in such a way that the
bottom surface of curved slab 220
mm thick acted like a horizontal
plain.

pour strip detail

Floor framing showing pour strip

The post-tensioning slab thickness
was 220 mm max. span length of 11.1
m x 8 m in x-y direction. The band
beams were 400 mm x 3.5 m x 125 m
for supporting the span using multi-
strand flat duct bonded system.

The pour strips had been provided
since the slab was very long. The pour
strips facilitated both construction
cycle (efficient use of scaffoldings and
bottom formwork rotation including
moderate quantity of concrete per
pour) and tensioning of the PT ten-
dons.

Project Team Work:

The post-tensioning work and design
verification have been done by PBL
Group Ltd. and the construction has
been carried out by Ritta Co.Ltd, the
main contractor under supervision of
the consultant Hassell Consultant.
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Raised curved slab between grid line F-I

Contributed by: Mr.Patibhan Ariyadej, Project Director of PBL Group Ltd.
: Mr.Gumput Moungsopha, Design Engineer of PBL Group Ltd.
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Message from the

Dear Readers,

In this issue of PBL Group
Newsletter, we will be pre-
senting some interesting
projects in Thailand and
overseas as usual.

We will start off with Siam
Digital Gateway, the new
development in the prime
area of Siam Square. This
development will replace
the former famous “Center
Point” Shopping area in
Siam Square.

Next will be Aguston lux-
ury condominiums locating
in the middle of Sukhumvit
22. The condominium was
planned to offer 21,151

NEWSLETTER

Editor

sq.m of residential space
designed according to an
“exotic Spanish contem-
porary living” concept.
The project worth of 2
billion baht.

Another project is Crystal
Design  Center (CDC).
CDC is the most compre-
hensive and integrated
Design Center in Asia
showcasing architectural,
interior, decorating and
construction products. It
is the only one-stop shop-
ping district for custom-
ers, designers, architects,
project owners, importers
and exporters in sourcing
new and innovative mate-

Siam Digital Gateway

Perspective look of Siam Digital Gateway

“The new
development in
1,856 sq.m prime
area of Siam will
replace the
former famous
“Center Point”
shopping area in
Siam Square.”

after completion

The new development in
the 1,856 square meter
prime area of Siam Square
has been awarded to Tip-
paya Patana Arcade Co.,

Ltd., a company in the
TCC group. This develop-
ment will replace the for-
mer famous “Center Point”
shopping area in Siam

Newsletter Volume 3_lIssue 2_April

rials, keeping up-to-date
on new design trends.

Then, going beyond Thai-
land for updating on the
progress of big project,
Medina Centrale the Pearl
which is the “town center”
of the Pearl, offering a
very different residential,
shopping, etc. compared to
other precincts.

Back to Thailand for visit-
ing two new resort pro-
jects in Phuket Island,
Phuvaree Resort at Patong
Beach and Kamala Resort
at Kamala Beach.

Joy,
Editor

Square and the 6 storey T-
shape building will be con-
structed to accommodate
the following activities.

The first floor will accom-
modate fun areas, conven-
tion hall for marketing
promotion, hardware and
software for games, graph-
ics and animations includ-
ing superband items from
renowned suppliers.

The second floor will be
the center for portable IT
equipment such as note-

April 2009

Look out for the up-

coming publication
. LATEST PT DESIGN TECH-
NOLOGIES

. SEMINARS AND WORK
SHOPS

. STATE-OF-THE-ART DE-
SIGNS

. UPDATES AND FOLLOW-
UPS FROM THIS ISSUE

e PBL SOCIAL EVENTS

Inside this issue:
SiAM DIGITAL GATEWAY 1
AGUSTON TOWER 3

CRYSTAL DESIGN CENTER 4

MEDINA CENTRALE THE 6
PEARL, QATAR

PROJECTS IN PHUKET 7
ISLAND, THAILAND

Continued on Page 2
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Aguston Tower Aguston Tower

However, the lateral movement of the Amid the many condominiums being

offered in Bangkok’s high-competition

@ PBL PARS POST-TENSIONING SYSTEMS

building has been increased then stiff- R °
ness of the building had to be in- “the 2 billion Baht Sukhu.mwt” area the “Aguston .Sflk_
creased in the direction parallel to o project humvit 227, a new Baht 2,000 million
o s will offer 21,151 worth high-rise residence comprising
direction of building movement. The sq.m. of
. . . two towers, the 24-storey Tower A
construction cost saving has been ob- residential space -
tained to a satisfied amount. e’ and 35-storey Tower B, totaling 269 Increase in wall
“I‘CC""fl";g to f";' units on over 3 rai area, has been cre- thickness to
‘exotic Spanis| « . .
. ated on “Exotic Spanish Contemporary reduce lateral
living” concept.” Living” concept. forces

Transfer beam system at 7% floor

Structural Analysis

Post-tensioning slab for serviceability
and strength is analyzed and designed
by using FEM analysis.

ETAB software program was used for
analyzing 3-dimension structure. The
results of analysis included drift due to
wind/earthquake and the result of the
dynamic analysis were verified as
well.

Crystal Design Center

The most comprehensive em-
pire of decorative design, ar-

Slab deformation contour by
FEM analysis for tower B

Project Team Work

Aguston project has been completed
under supervision and monitoring by
the following team work:

The architectural function was de-
signed by Palmer & Turner
(Thailand) Ltd. while PBL Group Ltd.
took care of post-tensioning system
and structural design. The construc-
tion was carried out by Syntec Con-
struction Public Company under su-
pervision of the Consultant Engineer
Project Alliance Co. Ltd.

Construction of both tower A & B
in progress

Contributed by: Mr.Patibhan Ariyadej, Project Director of PBL Group Ltd.
: Mr.Jettasik Wattanasink, Design Engineer of PBL Group Ltd.

whole complex for the first
phase comprised 5 buildings

chitectural products and ‘Crystal Design  namely buildings A, B, C, D
Center is the most

knowledge center in a 70 rai
property area intended for the = empire of

total investment of 5 billion @ecorative design,

comprehensive

and E at present.

Each building was only 3 sto-

architectural rey high with modern style

Baht by K.E. Land Co., Ltd,,

under finishing stage. The
structural part of construction
has already been finished. The

setting.”

oo ‘ - products and design in column pattern posi-
Thailand’s leading luxurious knowledge center

real estate developer is now @ 70-railife
style district

tion and post-tensioning was
chosen as structural system for
the building slabs. The total
area of building altogether
was 21,760 m? and the build-

Post tensioning tendons installation
ready for inspection prior to concreting

ing was constructed using PBL post-
tensioning system. The slab thickness

Aguston Tower

Major Development’s latest milestone
high-end condominium conveniently
located in the heart of Bangkok’s
number one prime residential district
Sukhumvit area with only a few min-
utes from the Emporium Shopping
Center and the Phrom Phong BTS
Sky Train Station.

Tower B Building cross section
of Aguston Project

Post tensioning system
under construction

Structural Feature

PBL multi-strand flat duct bonded
tendon system was used for the build-
ing including car park. The PT slab
thickness is 250 mm and typical span
is 7.60 m x 8.10 m.

PT tendon installation at site

Value Engineering & Transfer Beam

PBL Group was requested to do value
engineering for the buildings by the
project owner, Major Development
Group. Through study of original
structural design , we have proposed

Framing plan showing the increased
wall thickness

to increase the core wall from 250 to
275 mm thus, increasing the core
stiffness. At the same time the slab
thickness has been reduced from 250
mm to 230 mm leading to building
weight reduction of 5% and also re-
ducing both ordinary steel reinforce-
ment and post-tensioning reinforce-
ment as a sequence. The weight re-
duction lead to reduction of load act-
ing on column, footings and transfer

beam system at 7 floor.

=Sacaompd

Tendon layout for building B

www.parspbl.com info@parspbl.com @



GROUP

@ PBL PARS POST-TENSIONING SYSTEMS

PBL

PARS

POST-TENSIONING SYSTEMS

PBL o yicion (Fud iy pamazi b oilgs 51 Sy

PBL GROUP NEWSLETTER

Volume 3, Issue?

Medina Centrale at the Pearl, Qatar

In PBL Newsletter-Volume2,
Issuel, (April 2008) we have

introduced you one of the “Medina Centrale
is the “town center”
of the Pearl-Qatar, performed and profession-
offering a very :

Doha, Qatar. As its name sug- = different ally verified at PBL head
residential,
shopping, multi- works are well scheduled
screen cinema
Qatar, offering a very differ- exclusive yacht
club, spa, and full
range of
community services
yacht club, spa, and full range = compared to other
precincts.”

largest PT contract, Medina
Centrale Project at the Pearl,

gests, Medina Centrale is the
“town center” of the Pearl-

ent residential, shopping,
multi-screen cinema exclusive

of community services com-
pared to other precincts. Es-
sentially a low-rise develop-
ment based around a town square and
adjacent streets, it will feature nu-
merous parks and open spaces, all of
which will ink and serve nearby resi-
dential areas and make for both a
lively environment and a place for
celebrations.

Refer to its construction phase, the
project nature is design and build in
which the structural work of over
240,000 square meter PT slab has to
be designed and constructed within
12 months (August 2008-July 2009).
The project requires up to 1,400 tons
of PT strand for ten residential/retail
buildings and seven spacious car park
buildings. It is purpose of this article
to present how PBL is being able to
cope with this challenge.

Fast Track Design & Draw-
ing Production

Our PT design is centrally

office in Bangkok. The

and assigned to three chief
design engineers with sup-
port from more than six jun-
ior engineers and a team of
draftsmen. Following ACI
318-02 and with support
from ADAPT Builder soft-
ware, our engineers utilize
their expertise in tendon layout opti-
mization, verification of design calcu-
lation, and even utilizing the soft-
ware to generate PT shop drawing
plans and profiles automatically.

Tendon plan

The designs are then sent to ACS and
DAR Consultants for approval. If
there is any comment, PBL has or-
ganized another design and draft
team to make rectification at the site.
This has minimized time and effort in
sending data back and forth between
Bangkok and Qatar. In addition, it
enables PBL to tailor shop drawings
to meet requirements of Consultants,
Main Contractor, and coordination
with both architect and MEP engi-
neers.

Finally, all the approved shop draw-
ings are sent to PBL Bangkok for re-
cord. It is our pleasure to report that
the PT designs have all been com-
pleted to date excepting only the last
car park building which is still in pro-
gress.

Slab deformation contour

Fast Track Construction Manage-
ment

For fast track project overseas, two
major challenges are identified and
elaborated as follows:

1. Logistics and Material Planning-It
is important to note that there is
no PT material supplier locally
available in Qatar. All PT strands
and accessories must be imported
which usually takes over six weeks
for delivery. More challengingly,
we don’t know in advance the
needed quantities of each type of
materials and accessories due to
the design and build nature.

[ 'SEET RS St o]
L |

por—al

Tendon installation in progress 3 floor 24
part of building 1

Crystal Design Center

is 250 mm with typical span 8 m x 8
m. The multi-strand flat duct bonded
system with anchorage type SF505,
SF405 and SF305 were used for the
project.

Scaffolding and formwork being set up
for rebar and PT work

Sample of building key plan and ten-
don layout for Building B was chosen
to represent these for building A, C,
DandE.

Key plan for building B
Ti%%?% ?
=

la]sls

[=fe]s
6

Precast Wall Facade

PBL Group was requested to engage
in the design, supply and installation
of precast walls for Building E. The
area of precast wall altogether for this
project was 3,800 m?.

Precast wall was installed into place
during construction

1 type of precast panel had been pro-
duced for the project. The typical
precast panel size was 1.20 m (w) x 4
m (h) x 100 mm (t) totaling approxi-
mately 417 panels were cast at PBL
Group Factory in Pathumthani, Prov-
ince situating 40 km away from PBL
Group’s head office. The steel plate

Tendon layout for Building B

Crystal Design Center after completion

fixing to the floor
slabs and columns
was carried out by

“3 storey high of .

each building EMC. The dimen-
was designed in ~ sions and finishing
modern style of the precast panels
using PBL post

tensioning system were  controlled to
for total area the required specifi-

21,760 sq.m and  cations. Lifting of
3,800 sq.m for
precast at

Building E.” done by overhead

crane at factory and
by tower crane at
the job site.

precast panel was

Project Team Work

The Crystal Design Center was suc-
cessfully executed under the team
work as follow:

The PT design, installation, supply

and precast were taken care by PBL
Group Ltd. The construction for
Building A to D was done by EMC,
main contractor and for building E
was done by EG Construction Ltd.
The consultant was TESCO Co., Ltd.

Contributed by: Mr.Patibhan Ariyadej, Project Director of PBL Group Ltd.
: Mr.Arthit Ortantikul, Design Engineer of PBL Group Ltd.
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Phone:  (66) 2 562 0765-9
(66)2 941 1711-2

Fax:  (66)2 562 0764

E-mail: pblgroup@pbl-thailand.com

Projects in Phuket Island, Thailand

Phuvaree, Patong Resort

The new resort development
at Patong beach in Phuket
island, the pearl of Andaman,
owned by Bharadee Co., Ltd.

— e e e et

Phuvaree Resort
under construction

Kamala Falls Resort under
construction

“Even though the world economy
seemed to slump down but the
investment concerning tourism
activity kept going on in the tourist-
attracted seaside resort of Phuket.”

Page 8

was a 5 storey buildings the
total area of which was 3,791
sq.m. N_Develop Co., Ltd.,
the main contractor awarded
PBL Group for the redesign
and supply of post-tensioning
system for the project.

The resort building itself was
initially designed as normal
reinforced concrete with a
typical span of 3.5 x 7 m. It
was later decided to redesign
the building using post-
tensioning system with the
span increase to 7 x 7 m in
order to be on the advantage
edge of post-tensioning sys-
tem. As a result the following
benefits are obtained.

o reduction of footing num-
bers and time for piling.

reduction in number of
columns thus saving the
concrete, formwork and
reinforcement.

e clear height of room is
higher than the previous
slab and beam system
leading to comfortable
when staying inside the
room.

e saving of concrete, form-
work and reinforcement
as the structure become
plain slab instead of slabs
and beams.

e Dbetter and easier ar-
rangement of utilities
ducts and piping. Relo-
cation of duct positions
was more convenient.

e alteration of function
was easier as the wall
can be relocated to the
new position in stead of
situating on the beam.

Kamala Falls Resort at
Kamala Beach

Even though the world
economy seemed to slump
down but the investment
concerning tourism activity

SR 5%

kept going on in the tourist-
attracted seaside resort of
Phuket.

Kamala Falls Resort owned
by Kamala Falls Co., Ltd.
(Mr.Somwong Sman) has
invested in the construction
of a group of 6-2 story
buildings. The upper floor
of the building has swim-
ming pool. The two floor
plus roof with general typi-
cal span of 5 x 8 m were
constructed using  post-
tensioning system. The area
of each floor was 456 sq.m
leading to the PT area of
1,368 sq.m for a building
including roof floor. The
structure of these buildings
was primarily designed as
RC structure but later on
the contractor proposed the
designer changed to PT
through the advantage of
fast construction, easier
formwork for slabs, material
saving and clear height re-
duction compared to previ-
ous slab and beam system.

o P9 WL

|
1

>

2= floor tendon layout of Kamala Falls Resort

Contributed by: Mr.Charlermkiat Kaewprasit, Project Manager
of PBL Group Ltd.
: Mr.Natichai Pattanon, Design Engineer of PBL
Group Ltd.
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Medina Centrale at the Pearl, Qatar

As a consequence, it is very critical
to plan material requirement and
its lead time thoroughly in order to
ensure sufficiency of materials on
site and avoid costly air freight on
emergency cases. In this project,
we import the strand and accesso-
ries from our trusted sources in
Thailand, China, Malaysia, and
United Arab Emirates.

‘Work progress under construction

2. Manpower and Supervision — Ac-
cording to immigration difficulties
and high cost of living in Qatar,
PBL has faced challenges in ar-
ranging adequate skilled man-
power at peak requirement and
minimizing overhead expenses in

standby intervals. In or-
der to cope with these

2009), over 650 tons of strand
has already been installed in

challenges, PBL focuses “Following ACI six retail/residential buildings
on job training for local ' 318-02 and with  and four car parks. There are

maI}power from Nepal, ;’%’ﬁ?;fg;'s er still over 750 tons to be com-
India, and Bangladesh. gsommuare, our pleted and remaining chal-

Now, they become a great | engineers utilize  lenges to be met up within

asset to our company who

their expertise in

X tendon layout
can carry out PT installa- opsimization,

the next five months. How-
ever, with our professional

tion efficiently along with | verification of management procedure and

our qualified staff and

design calculation,
generate PT shop

qualified team of staff, we are

headmen from Thailand. | grawing plans and  very much confident that we

profiles

Current PT Work Progress | uutomaricaily.”

During the first seven month
(August 2008 - February

will be able to satisfactorily
deliver this project within
time frame and up to specified

quality.

Medina Centrale Complex

Contributed by: Dr. Eknarin Sriprasert, Contract Manager,

Projects in Phuket Island, Thailand

Phuket is Thailand’s largest island,
nestles in balmy Andaman Sea water
on Thailand’s Indian Ocean coastline
862 km South of Bangkok. Phuket is
blessed with magnificent covers and
bays, powdery, palm-fringed white
beached, sparkling island-dotted seas,
sincerely hospitable people, superb
accommodations and seafood all of

which combine to create a delightful
ambience for truly memorable holi-
days.

The most famous beaches are Patong,
Nai Harn, Karon, Kata and Kamala
Beach.

Patong Beach, the 3 km long beach
still possesses beautiful white sand
and clear water, which is now visibly
clearer after tsunami. The deck chairs
and umbrellas are now back in force,
providing an ideal place to relax and
soak up the sun with all the conven-
iences you could want nearby.

PBL Group (Qatar Operations)

Kamala Beach is a Muslim fishing
village north of Patong. The beach is
beautiful and about 2 km in length.
The atmosphere at Kamala is very
relaxed and a very pleasant location
for those looking for a quiet beach for
sunning or taking a long lazy stroll
along a mostly deserted beach. Ka-
mala is the perfect place to get away
from it all and has a little to offer in
the way of entertainment for that do
across the mountains to Patong.

PBL would like to present some pro-
jects in Patong Beach and Kamala
Beach as follows:

PBL Newsletter
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Tandur Silo, India

Structural Features

Clinker storage silo of
“Wall structure ~ this plant was impor-
around the dozer tant structure of 31 m

entry is specially height d 40 di-
designed to take eight an ma

care of loads ameter with a wall
developed due to  thickness of 400 mm.
gapkmoving The entire circular
equipment .

movement and ~ SILO was divided by 6
internal equally angled RIBS
pressures.” (A,B,C,D,Eand F) at

every 60 degree to
locate the pre-stressing
tendon live ends.

From +0.600 m level to +4.600 m
level an opening of 4.500 m x 4.500 m
provided for hydraulic excava-
tors/dozer to enter the silo for han-
dling the CLINKER.

Wall structure around the dozer en-
try was specially designed to take care
of loads developed due to earthmov-
ing equipment movement and inter-
nal pressures.

Silo view during slip forming construction

PT in the Project

As a part of designing the circular
wall structure, the entire pre-
stressing design was carried out by
M/s Bhagwati and the requirement of
PT anchorages and system was de-
cided as follows.

From —0.650 to +0.600 level 1 tendon
with PBL M705 system circularly
terminated to odd and even num-
bered tendons (odd indicated A, C &
E Ribs and even indicated B, D & F
Ribs). Each normal pre-stressing ca-
ble consisted 2 semi circular segments
(anchored into alternate stressing
Ribs).

View of Rib D during stressing

Structural Design

All the tendons were designed to be
PBL M705 system. All the tendons
were stressed from both ends up to
75% of UTS of strands using multiple
hydraulic jacks and the dozer entry
short length tendons stressed from
end.

PT Parameter:

PT strands 12.7 mm conforming was
14268 CL 1I

Sheathings : 50 mm ID suitable for
M705 systems “DROSS
BACH” type flexible
equivalent rolled out of
0.3 mm thick bright
metal strips.

e From +0.600 m to +3.955 level the
tendons were spaced at every 230
mm.

e From +3.955 m to +8.205 m level
the tendons were spaced at every
250 mm.

From +8.205 m to +12.405 m level
the tendons were spaced at every
300 mm.

From 12.405 m to +14.505 m level
the tendons were spaced at every
350 mm.

From 14.505 m to +17.705 m level

the tendons were spaced at every
400 mm.

From 17.705 m to +20.705 m level
the tendons were spaced at every
500 mm.

From 20.705 m to +23.705 m level
the tendons were spaced at every
600 mm.

From 23.705 m to +25.305 m level

the tendons were spaced at every
800 mm.

From 25.305 and beyond the struc-
ture was done by RC.

During stressing tendon elongations
have been checked and recorded.

View of Rib E during concreting

Construction Sequence:

Installation: Tendons installed till
the Dozer entry level initially and
the wall was casted by conven-
tional methods.

Slip form installation: After casting
of dozer level slip form for circular
structure installed and parallel PT

installation was done.

PBL GROUP NEWSLETTER
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Message from the Editor

Dear Readers,

This issue 3 will highlight
on the interesting projects
in India and Cambodia.
Also included in this issue
is the new PBL anchorage
design and development.

The first project we will
take you to fly across In-
dian Ocean to South Asia
Continent for visiting Tan-
dur Village, Rangareddy
district of Andhrapradesh
near Hyderabad, India. M/s
Gannon Dunkerly Ltd. was
awarded to construct entire
structure part and has
awarded Tech9 Engineer-
ing, specialist PT agency to
be responsible for the PT
work for the tallest Silo.

Tandur Silo, India

M/s Penna cement
industries Limited
a leading cement

industry in South- “M/s Penna
cement industries
Limited a leading

ern India, pro-

Then, moving through
Mekong River to the
neighboring country of
Thailand for highlighting
the construction of the
Swan Bridge in Phnom
Penh, Cambodia. The
bridge structure was ar-
chitecturally designed to
the swan shape by using
stayed cables to carry the
design load and using post
tensioning system for the
main box girder, ribbed
beams and deck slabs.
Now its structural part
has been successfully
completed.

In Thailand we would
like to present the devel-
opment of new anchorage

struction contract
of cement plant to
M/s Gannon
Dunkerly Ltd. to
construct  entire

posed to build a cement indystry in structural part in-
modern  cement SouthernIndia  cluding clinker silo.

plant near Tandur

proposed to build a M/s
modern cement

Gannon

Village,  Ran- plant having a Dunkerly identified
gareddy district of capacity 4,500 Tech9 Engineering

Andhrapradesh

T.P.D., spread
over a huge area

as a specialist PT

near  Hyderabad ,f70 hectares.”  2gency and decided

having a capacity
of 4,500 T.P.D.

M/s Penna cement Indus-
tries has awarded the con-

to award the PT
scope of works to
Tech9 Engineering.

Newsletter Volume 3_lssue 3_July

system with their test re-
ports for SF205, 305, 405,
505, 605, 206, 306, 406 and
506. These new anchor-
ages have compact sizes
than the ones currently in
use while efficiencies are
better and saving in cost.

Finally, our senior staff
and design engineers will
report their activities in
Phnom Penh during they
visited the projects in
Cambodia in the end of
July upto the beginning of
August.

Joy
Editor

Designing of all structures
including clinker silo was
carried out by M/s Bhaga-
wati designs Pvt Limited, a
well  known  structural
consultants in India.

The total plant spreaded
over a huge area of 70 hec-
tares including grinding
units and chiller plants and
a clinker silo. The project
started on 15 January 2009
and finished on 15 June
2009.

July 2009

Look out for the up-
coming publication

LATEST PT DESIGN TECH-
NOLOGIES

SEMINARS AND WORK
SHOPS

STATE-OF-THE-ART DE-
SIGNS

UPDATES AND FOLLOW-
UPS FROM THIS ISSUE

PBL SOCIAL EVENTS

Inside this issue:

TANDUR SILO, INDIA 1

THE SWAN BRIDGE, CAM- 3
BODIA

New CoMmPACT PBL SF 6
ANCHORAGE
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The Swan Bridge, Cambodia

The bridge structure
comprised footings,

“The most

interesting abutments,  pylon,
aspect of the rib beams and deck
bridge was the  glabs. The roadway
Rcence of width was 17.00 m.

construction and 4 .
the way of the ~ The total width in-

scaffoldings cluding  sidewalk
weresetup.”  was 21,00 m. The

pylon footings rest

on32¢ 080 m
bored piles. Each abutment was 30 m
long and the main box girder spanned
over 80 m length with the pylon cen-
ter locating at 15 m from one of the
girder ends. As the 10 cables were
attached to one side of the pylon it
formed unbalance single-plane stayed
cable. The pylon structure was 35.00
m high. The cross-section of the py-
lon varied from 2.00 x 10.00 m at the
footing to 2.00 x 2.54 m at the top
and the main girder section was 3.00
x 5.00 m (h x w) with 2-regtangular
cells inside.

Bridge cross section

The most interesting aspect of the
bridge was the sequence of construc-
tion and the way the scaffoldings
were set up. The concrete piles were
laid horizontally in rows and used for
supports of the scaffoldings. Under-
neath the concrete pile was the im-
proved soil foundation in layers by
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Part B
40.00 m =
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Bridge Geometry

means of mechanical vibrator. The
work was done quite neatly so that
concreting of the main beam, rib
beams and deck slabs was possible
even though these piles and lower
parts of scaffoldings stayed under-
neath the water for months.

View of completed deck

In order to ensure the structure was
not over-stressed during the con-
struction, calculation checks were
made for every step of the construc-
tion process.

Construction Sequence

The sequence of construction after
abutment walls were completed and
bottom and side formwork were pre-
pared was as follows.

o Installation of rebars and PT Ten-
dons according to the profile as
designed then casting main box
girder for part A

Stressing/Grouting tendons for
Part A

- longitudinal ducts in webs

- transverse and longitudinal
ducts at top flange

- grouting longitudinal ducts No.
9 & 10 in main box

- grouting transverse and longi-
tudinal ducts at top flange

Installation of rebars and PT sys-
tem in the pylon

PT tendon stressing
Casting the pylon

Installation of rebars and PT sys-
tem for rib beams and deck slabs
for Part A

Casting rib beams and deck slabs
for Part A then

Tandur Silo, India

e Slip forming: During slip forming
day/night shift organized for con-
tinuous concrete programs. Every
level PT tendon anchorages in-
stalled carefully and PT strands
inserted.

e Curing: After completion of con-
crete, 28 days curing was allowed
to the structure.

e Stressing: Stressing was carried out
with multiple jacks from both ends
of tendons.

e Grouting: Grouting of tendons was
carried out as per standard with
pressure grout pumps.

PBL anchorage M705 after stressing

View of silo during final stage of stressing

Project Team Work:

The project was led by Mr.Padma Rao
who is a senior supervisor of Tech9
Engineering supported by 4 foremen
and PT workers of 25 each for shift.

PT installation was done on day/night
shift basis to cope up with slip form-
ing construction speed. Stressing was
carried out with two sets of 200 ton
jacks and power packs simultaneously

from both sides of Ribs. The biggest
challenge of the project was stressing
at heights above 20 meters with strong
winds over the entire plan area in mid
summer. Safety of workmen involved
climbing and lifting heavy jacks was a
big task and the entire activity of
stressing 246 tendons with 492 live
ends was completed in just 20 days
with real spirit of team work by Tech9
and the project works coordinated by
PM of GDC Mr.Pandey and
Mr.Kamalakar.

For HO, Operations Director Mr.BV
Nagarajkumar took responsibility of
complete coordination required for
material planning, manpower deploy-
ment and equipment deployment. He
closely monitored the project and vis-
ited frequently to tackle any construc-
tion issue during the project duration.

Thanks to the entire team of Penna
cements and GDCL who rendered
their cooperation during nights and
days to complete to PT activities suc-
cessfully.

Contributed by: Mr. BV Nagarajkumar, a Operation Director

The Swan Bridge, Cambodia

Coming closer towards the end
of the Swan Bridge Project

under development by Cana-
dia Bank in Cambodia was

which was earlier reported in .y, 0 no pori of architecturally designed to the
our newsletter volume 1 issue of Chinese in the swan shape. The bridge which
4 published and distributed in past that the situated not far from the

December 2007 its structural
part has now been completed.

It was the belief of Chinese in

dragon and the
swan symbolized
the power,
honour and those residents living and do-

House of Parliament was in-
tended to serve the traffic for

gracefulness that ing  business on the island

the past that the dragon and pas why one of

the swan symbolized the the bridgesin ;
Phnom Penh was 1and and vice versa.

power, honour, and graceful-
ness that was why one of the
bridges connecting Phnom
Penh mainland to one of the
islands in Mekong River being

while commuting to the main

designed to the
swan shape.” Structural Feature

The bridge structure was de-
signed using stayed cables to

of Tech9 Engineering Solutions Pvt Ltd., India

hold the live load of HS 20-44 truck
load according to AASHTO standards
and using post-tensioning system for
the main box girder, ribbed beams,
and deck slabs.

The bridge geometry was designed
with a profile grade of 8.90% at one
abutment end and declined down
towards the middle of the bridge and
finished at 8.16% at the other oppo-
site abutment end. The bridge eleva-
tion was designed in such a way that
the road surface was safely higher
than the water level during the flood
season.
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The Swan Bridge, Cambodia

DEAD END ANCHORAGE
BULB DEAD END

Part A
35.00m

Part B
40.00m

1
POT BEARING (FIXED) _ /Y
MAGEBA - TYPE TF2

ANCHORAGE COUPLING M1905

Pot bearing TF2

Pot Bearing with Anchor Bolts
Vertical Horizontal
Loads (KN) Loads (KN)
Nra, max Nia, min Vird, mox
11,207 2,536 1,422
1,706 683 460

neer, Mr.Meng Chamroeun, and Construction Man-

ager, Mr.Soeum Angkeareasey and by provision of the
construction team and workers for PT work and moni-

toring of this project.

MAGEBA - TYPE TE

1
POT BEARING (GUIDED SLIDING-LONGITUDINAL "O"
[]

View of the Swan Bridge

Volume 3, Issue3

Contributed by: Mr.Patibhan Ariyadej, Project Director of PBL Group Ltd.
: Mr.Arthit Ortantikul, Design Engineer of PBL Group Ltd.

New Compact PBL SF Anchorage

Having been participating in PT field
activity for our 20 years PBL Group

Ltd. never stop innovation. In
order to enhance post-
tensioning application PBL
Group Ltd. have come up with
the design for new sets of an-
chorage plates and heads
SF205, 305, 405, 505 and 605
for 0.5” strand series and
SF206, 306, 406 and 506 for
0.6” strand series which will
cover wide range of post-
tensioning application in con-
struction industry at present.

“In order to
enhance post-
tensioning
application PBL
Group Ltd. have
come up with the
design for the
new sets of
anchorage for
0.5” strand and
0.6” strand.”

The new anchorages design resulted
in stronger and more compact shape

of anchorage which can serve
force transfer function as well
as the original design while
the friction loss is less as a re-
sult of the new configuration.

Concrete test blocks were de-
signed and cast according to
the specification in
BS4447 in order for the well
recognized third party, Struc-
tural Engineering Laboratory,
School of Engineering and
Technology from the Asian

Institute of Technology (AIT), Thai-
land to come and to perform the test
to determine the performance of
these prestressing anchorages for
post-tensioning construction accord-
ing to BS4447:1973.

New Anchorage SF505

The Swan Bridge, Cambodia

- stressing ten-
dons in rib beams

“Now the final ~ 50%

architectural )

parts are under - stressing deck
construction. slabs 50%

Once complete

the swan head - stressing rib

will be ready for beams further up to
installation to 100%
the pylon top

structure.” - stressing deck

slabs further up to
100%

- grouting tendons in rib beams
and deck slabs Part A

Installation of Pot Bearings at
girder end adjacent to the abut-
ment

casting main box girder, part B

Stressing longitudinal tendons in
the main box girders and then
longitudinal and transverse ten-
dons at the girder top

Installation of rebars and PT work
in rib beams and deck slab, part B

Concreting of the top part of box beam

Casting rib beam & deck slab, part
B then

- grouting rib beams and deck
slab, part B

- stressing rib beams 50%
- stressing deck slab 50%

- stressing rib beam further up to
100%

- stressing deck slab further up to
100%

e Grouting tendon No. 1 to 8 and
No.11to 18

¢ Grouting the same for part B

e Dismantling of temporary sup-
ports under only main box girder

e Erection of temporary supports for
installation of stay cable 1A and
1B

o Installation and stressing cable 1A
and 1B

Cable duct installation

e Repeating the previous 2 steps for
cable 2A, 2B, 3A, 3B, 4A and 4B
with stressing sequence

o Repeating the previous 2 steps for
cable 5A and 5B with stressing
sequence

o Restressing cable 1A to 4B using
300 ton jack up to 264 ton force

e Restressing cable 5A to 5B the
same manner up to 228 ton force

e Casting of pour strip at deck slab
then the structure was completed.

The swan head for installing to the top of
the bridge pylon top

Now the final architectural parts are
under construction. Once complete
the swan head will be ready for in-
stallation to the pylon top structure.

Bridge pylon top for swan head installation

Application for PT System

As for the main girder, PBL anchor-
ages type M1905 & 2206 have been
used for longitudinal tendons, rib
beams and stayed cable. The strands
for these cables were galvanized PT
strands and the anchorage couplers
with PE trumpets were used for the
extension of tendons from main box
girder first cast of 35 m length (part
A) to the second cast of 45 m length
(part B). PBL anchorages type SF305,
405 and 505 were used for the deck
slabs PT of this project.

Project Team Work

The construction of the Swan Bridge
was successfully completed by the
following professional team work.

PBL Group Ltd. have contributed for
the structural design, PT material
supply and supervision of the PT con-
struction while Canadia Bank Ltd.
engaged in the construction by ar-
ranging the Project Manager,
Mr.Touch Samnang, Project Engi-
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WE STRENGTHEN YOUR STRUCTURES

8/11 Soi Vibhavadi 44,
Vibhavadi-Rangsit Road,
Lardyao, Jatujak,

New Compact PBL SF Anchorage

shall offer a better and more  tem and shall make saving

Bangkok 10900, Thailand. With the successful design

Phone:  (66) 2 562 0765-9 and test results, PBL Group’s economic solution for post  for cost.
(662941 17112 clients now can enjoy the tensioning anchorage sys-

Fax:  (66) 2 562 0764

E-mail: pblgroup@pbl-thailand.com  New  development which

Contributed by: Asian Institute of Technology (AIT), Thailand

Visiting the Projects in Phnom Penh

During the end of July and the begin-
ning of August PBL Group assigned
senior staff and design engineers to
travel to Cambodia. The mission
aimed at

e promoting customer relationship
e concluding the new PT projects.

Mr.Patibhan Ariyadej along with
Mr.Nonpavit Vararatsameewong,
Engineer Jettasik Wattanasing, Engi-
neer Arthit Ortantikul have made
their trips to visit project managers
who in charged of the construction
projects just substantially completed
recently. The team have visited
Mr.Chea Vuthy the project manager
of OCIC 30-storey highrise building
owned by Canadia Bank. The build-
ing is now at the final touch up stage
and is expected to be inaugurated
soon.

Then the team went to see Mr.Kakda
who has been the project manager of
Maekong Condo, 18 storey twin high-
rise condominium buildings. Not only
supervised and controlled the con-
struction of these buildings but
Mr.Kakda did the PT design for the
buildings with PBL Group’s advice.

The team also went to visit Mr.Touch
Samnang, the project manager of the
“Swan Bridge” project together with
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Mr.Meng Chamroeun, the project
engineer and Mr.Soeum Angkear-
easey, the construction manager.
They were quite happy about the
outcome of the construction and
agreed they have learned a lot from
the PT construction. The project is
also at the final stage as they are

working on the architectural swan
head. Once this is ready it will be
installed up at the top of the pylon.
With final painting and a little touch
up the bridge will be totally com-
pleted.

e .
Construction of RC ground floor and
columns supporting PT 1=floor at LCC
convention building

The team went to meet Dr.Kong
Vannarith, a project director, and
Mr.Darawan, project manager, for
Phnom Penh LCC convention build-
ing owned by the government and
LCC was awarded the contract for
construction. Discussion was made on
advantage of PT structure compared

to RC structure, methodology and
sequence of construction preparatory
work, various regulations concerning
importation of PT materials to Cam-
bodia, responsibility of each party and
the final contract agreement was
reached and signed by LCC and PBL
Group.

The team moved on to meet Mr.Sok
Thy, the project manager for Rose
Condominium of 2-26 storey build-
ings and 2-27 story buildings belong-
ing to Canadia Bank with the PT area
total upto 40,000 sq.m. The team re-
ported to the project manager of their
preparatory work regarding the de-
sign, material procurement and deliv-
ery, and supervision intended to be
executed for the project. One of the
important points of PT work execu-
tion i.e. assignment of specific work-
ers to do stressing and grouting in
order to ensure smooth operation was
emphasis during discussion.

The team ran short of time and could
not meet the project managers of
Happiness City and Toeuk Thla Plaza.

We hope with new activities coming
up in the near future we can inform
our readers more of what have been
going on in Phnom Penh in our next
issue.
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New Compact PBL SF Anchorage

Test Specification

In order to comply
with this standard,

single  anchorages y
design and test

when tested with a o0 ppr Group’s

tendon of a quality clients now can

not lower than the €mjoythenew
. . compact
lowest characteristic

strength specified in = shall offer a better

BS2691 or BS3617 or @nd more economic

solution for PT
BS4486 or BS4757 anchorage system

shall have the fol- and make saving
lowing minimum cost.”
performance in at
least 3 consecutive

tests.

o The actual efficiency of the an-
chored tendon shall not be lower
than 92%.

o The percentage elongation at
maximum load shall not be less
than 1.8%.

Test of load efficiency and of elongation
of the anchored tendon

Preparation of Test Specimens

Strand according to BS3617 for either
0.5” or 0.6” series of suitable lengths
for each type of anchors were cut and
inserted into the duct and anchorage
plates already cast and embedded in

the test block for each type of an-
chorage. The two strand ends were
held by each corresponding type of
anchorage heads with proper compact
wedges installed.

“With the sucessful

development which

Test Procedure

The calibrated hydraulic jack and the
“Power Team” hydraulic pump fitted
with the “MANO” pressure gauge
were used for giving test loads to the
anchorage sets.

Setting the dial gauges to measure
elongation of the wire strand

The dial gauge capable of reading to
0.01 mm were installed in order to
measure strand elongation. The tests
were conduct at ambient temperature.
The test loads for each type were in-
creased approximately from 25% to
50% to 75% and over 92% and the
elongation were measured.

Tensile testing machine

Test Results

The performance of the specimens
were judged against the following
criteria  specification BS4447:1973.
There were no cracks or any damage
found on test at all types of new com-
pact anchorage sets and test box while
the applied loads exceeded 92% of the
strand ultimate load and strand elon-
gations equal or exceeded 1.8%
therefore AIT, Thailand have issued
PBL Group Ltd. the certified test re-
ports for the new compact anchorage
sets.

The summary of tests for compact
anchorages shown as the following
table:

Anchorage  Test Block Size (mmxmmxmm) Jack & Pump Percentage  Tensile Load

P of Capacity (%) (tom)
Jack: J&A no. 2006-192

SF205 450 (w) x 3,040 (L) x 350 (T) Pump: “Power Team” no. 334029 96 17.98
Pressure gauge: n0.073953051
Jack: J&A no. 2006-192

SF305 350 (w) x 3,040 (L) x 350 (T) Pump: “Power Team” no. 334029 96 17.98
Pressure gauge: n0.073953051
Jack: J&A no. 2006-192

SF405 450 (w) x 3,040 (L) x 400 (T) Pump: “Power Team” no. 334029 96 17.98
Pressure gauge: n0.073953051
Jack: J&A no. 2006-192

SF505 500 (w) x 3,040 (L) x 400 (T) Pump: “Power Team” no. 334029 96 17.98
Pressure gauge: n0.073953051
Jack: J&A no. 2006-192

SF605 500 (w) x 3,000 (L) x 400 (T) Pump: “Power Team” no. 334029 96 17.98
Pressure gauge: n0.073953051
Jack: J&A no. V240103 (042)

SF206 450 (w) x 3,040 (L) x 350 (T) Pump: “Power Team” no. 34033 (042) 95 25.66
Pressure gauge: n0.073953051
Jack: J&A no. V240103 (042)

SF306 450 (w) x 3,040 (L) x 410 (T) Pump: “Power Team” no. 34033 (042) 95 25.66
Pressure gauge: n0.073953051
Jack: J&A no. V240103 (042)

SF406 500 (w) x 3,040 (L) x 400 (T) Pump: “Power Team” no. 34033 (042) 95 25.66
Pressure gauge: n0.073953051
Jack: J&A no. V240103 (042)

SF506 500 (w) x 3,000 (L) x 400 (T) Pump: “Power Team” no. 34033 (042) 95 25.66

Pressure gauge: n0.073953051
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120 Ton Capity Ground Anchors 205 no’s

PBL GROUP NEWSLETTER

20th anniversary f’"’;’)

for Diaphragm Wall

Jare

Location of Ground Anchors Around Periphery of Diaphragm Wall

Tech9 Engineering Solutions (an
association of PBL Group in India)
has been awarded the above pro-
ject for the follow scope:

Design, drilling of holes, inserting
casing pipes for loose soil section,
fabrication of Ground Anchors as
per PBL specifications, homing,
grouting and stressing of Ground
Anchors.

Design: 120 tons capacity ground
anchors are designed as per BS
8081-1989, the same anchors are
proposed in two options. The first
one is PBL MF1205 system and the
second one is PBL MF706 system.
Necessary design calculation sub-
mitted along with method statement
to client for approval for the ac-
ceptance criteria of consultant/
client.

Drilling in Progress

Page 2

Drilling: Drilling at an angle of 30
degree carried out with conventional
rigs. A total 3 rigs mobilized for con-
tinuous drilling. 150 mm dia hole
drilled for a depth of 30-31 metres
until the hard rock depth of 11 metres
achieved. For the free length/loose
soil portion PVC casing pipes pro-
vided.

Fabrication: PBL MF706 system
Ground Anchors fabricated at site
with a fixed of length of 11 metres
and a free length coated with epoxy
of 20 metres.

Ground Anchors after Fabrication

Homing: The assembled ground an-
chors homed into drilled holes manu-
ally.

Assembly of Ground Anchors

Grouting: After homing immediately
grouting for fixed length portion is
taken up.

Cleaning of Ground Anchors
Free Length

Stressing: Tech9 indigenously devel-
oped 200 tons multiple jack for this
project to suit PBL MF1205 system and
PBL MF706 system. This jack is pro-
vided with a special wedge seating
RAM.

PBL MF706 Anchorage with Trumpet
and Bearing Plate

=

Volume 2, Issue3

Message from the Editor

Dear Readers,

In this publication we are
please updating and high-
lighting the following pro-
jects.

First we will go to Chennai,
which was known as Ma-
dras, the capital of Tamil
Nady, is the country’s fourth
largest city and is also
called as the Gateway to
South India for looking at
the construction of a dia-
phragm wall surrounding
the central building of the
new Chennai mall complex.

From India we will move on
to Dubai and visit the con-

struction being accom-
plished at the 80 storey
residential high rise Su-
lafa Tower. The tower is a
waterfront  development
which will boast sea views
and cool sea breezes in a
cosmopolitan and luxuri-
ous living environment.

Then we return to Thai-
land for an update on the
progress of the Bang Phli-
Suk Sawat expressway to
the Burapha Withi ex-
pressway which is one of
the basic infrastructure
projects owned by the
Expressway and Rapid
Transit Authority of Thai-

120 Tons Capacity Ground Anchors
205 no’s for Diaphragm Wall

Chennai, formerly known as
Madras is the capital of the
great state Tamil Nadu and
is one of the four metropoli-
tan city in India. Chennai is
located on the southeastern
coast of India. The city is
widely spread in about 180
square kilometres and is one
of the major trade centres of
India, being well linked by

road, rail and air to im-
portant cities besides be-
ing a sea port, it is also
called as the “Gateway to

land with construction cost
1,169 million baht.

Also in the heart of Bang-
kok, the Le Monaco Elite
European Residences which
is a distinguish luxury con-
dominium  residences in-
spired by the elegance
and grace architecture of
the Le Monaco lifestyle.

And finally, some light and
| hope enjoyable reading
about our Loy Krathong
Festival.

Joy,
Editor

DLF LAINGOROURKE Lim-
ited, a major builder in
India proposes to construct
city mall (a business center)

South India”. in Chennai - the
.. “Since the soil southern metro city
Today, the <ty opgisions are of India. The build-

has gone through loose, DLF , a

a  tremendous major builder in
change and is [India proposes for
developing  rap- @ diaphragm wall

ing requires exca-
vation up to 16
meters below

idly. There are o @roundthe ground Ieve:I for
number of indus- pe;:ip}feryofthe the construction of
tries here such as butldmgby lower  basements
"t supporting the of the structures.

automobile, tech- 411 yith 120 ton
nology, hardware Ground Anchors”

manufacturing and
healthcare industries. It is
also the second largest
exporter of Information
Technology, after Banga-
lore.

Since the soil con-
dition are loose.
DLF proposes for a
diaphragm wall around the
periphery of the building
by supporting the wall with
120 ton capacity Ground
Anchors.

October 2008

Look out for the up-

coming publication
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Sulafa Tower Luxury Residences....

Being the actual construction process,

post tensioned slabs for the
floors are used. One reason for
opting to use post tensioning on
the project is because it can
reduce the load on the founda-
tion and the thickness of the
typical floors, which become a
major consideration with a
tower of this height. Post ten-
sioning is also quite fast and
reduces the amount of concrete.
It is much faster than cast in situ-
when using post tensioning,
scaffolding can be eliminated
because it fixes very quickly. It

works out more competitive and saves

more time.

“One reason for
opting to use post
tensioning on the
project is because
it can reduce the
load on the

foundation and the

thickness of the
typical floor....”

Profressional Team Work

TAV Gulf, part of Turkey’s
TAV construction giant, is the
main contractor on the 136
million USD project. Middle
East Foundations is carrying
out the shoring and piling,
National Engineering Bureau
(NEB) is the consultant, Saifco
is doing the MEP works and
Hitachi will be providing the
10 elevators for the build-
ing. The client for the project
is Dubai-based AlSayyah
Investment.

Emirates Post Tension L.L.C., (an af-

filiate of PBL Group Ltd. in U.AE.)
which has been established in the

pref o w2t 9 1IP 2WT

ETT

TR

Typical Floor Strand Layout

year of 2002 by the founder of ex-
pertise in Post Tensioning System in
the field of pre-stressed concrete
and related construction technologies,
Mr.Prapat Boonlualoah, CEO & Man-
aging Director of PBL Group Ltd.,,
and Engineer Amr Ali El Fadil, the
Regional Operation Manager in
U.AE., takes the contract of design
and execution of all post tension slab
using PBL multi-strand flat duct post
tension system.

Despite being in the early stages,
Sulafa Tower is billed as one of the
tallest towers in Dubai Marina. How-
ever, given the frenetic pace of con-
struction activity across the emirate, it
is surely not an accolade this tower
can lay claim to for long.

Laying of Post Tensioning Tendons
at Sulafa Tower

Contributed by: Engineer Amr Ali El Fadil,
who is the Regional Operation Manager of
Emirates Post Tension L.L.C.,

The Connection of Bang Phli - Suk Sawat Expressway
with Burapha Withi Expressway

One of the basic infrastructure
projects owned by the Ex-
pressway and Rapid Transit
Authority of Thailand being
under construction at present
was the interchange that con-
nected the Outer Ring Road

“The
infrastructure

project was started

on September 10,
2007 and is
expected to be
completed in

at Bang Phli-Suksawat portion Mayl, 2009 with

in North-South direction as
Bangna Traad Highway Km 8.
Upon its completion the com-
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1,169 million baht

for construction

cost.”

muters can have more choices
for enrouting the metropolitan
from Bangkok outskirt on the
east side of the city. The inter-
change would ease out the
traffic and serve better com-
munication around Suwannab-
humi International Airport as
well.

PBL Group Ltd. was awarded
the contract for the supply

and installation of Post tensioning sys-
tem for construction of the portal con-
crete frames through the main contrac-
tor, Vichitbhan Construction Company
Limited. The total construction project
value of Vichitbhan Construction Com-
pany Limited is 1,169 million baht. The
design was started on June 26, 2006
and completed within the contract pe-
riod of 75 days, on September 8,
2006.
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120 Ton Capacity Ground Anchors 205 no’s

for Diaphragm Wall

Client: M/s Simplex Infrastructure Team work:

Limited.

Owner: M/s DLF Laingorourke Lim-

ited.

1. Mr. Venkatachalam-site in charge
with 3 supervisors and 25 workers
engaged by tech9 for this project.

Sulafa Tower Luxury Residences
in the Dubai Marina, U.A.E.

Dubai Marina
Development Zone

Dubai Marina is a district in the
heart of what has recently be-
come known as “new Dubai”,
the city’s rapid-placed business
hub. When completed, this wa-
terfront development will be
the world’s largest man-made
marina. Currently, over 200
high-rise buildings are being on
this 50,000,000 square foot
area, some of which will be
genuine world class skyscrap-
ers.

In the centre of this amazing
development, TAV Construction
is constructing the Sulafa Tower,
a 80 storey residential high-rise
with a gorgeous view across the
Arabian  Gulf to the Palm
Jumeirah Island. Offering the
cool sea breeze and an up-
scale, cosmopolitan ambience
and luxurious accommodations
the Sulafa Tower will provide a
new life-style.

Sulafa Tower

It all began the signing of a
design and construction agree-
ment on January 30, 2006
between TAV Construction and
the respected Mohammed Ab-
dulla Mouhammed Al Sayyah
and the Tower is expected to
be completed by March 2009.

In addition to ground floor, the
skyscraper will have four
floors underground, four floors
for parking and 70-storeyed
for residential use, the latter
including two penthouses and
one floor for a health club. The
total build-up area will be
133,000 square metres, of
which 26,000 square metres
will be for parking. The lump
sum turn-key basis agreement
includes civil structural, archi-
tectural, piling, shoring, dewa-
tering, structural, finishing, MEP
and aluminum works as well as
testing and commissioning.

2. Mr. V.Shekar MD Tech9 and Mr.
Nagarajkumar personally involves in
all technical issues at site to ensure
smooth progress at site.

PBL Newsletter

Contributed by: Mr. B. V. Nagarajkumar
who is a Operation Director of Tech9
Engineering, India

After completed, the 285-metre Sulafa Tower will
stand tall like a palm tree in an oasis, reaching the
sky and bringing rest and refreshment to those it
shelters.

Construction process

The total number of piles used for the foundations is
275, with 175 finished to date. Three piling rigs are
being used to drive the piles down into the ground
to four different depths: 26m, 31m, 39m and 44m,
the steel fixers bend rebar into shape to form one
of the 275 piles being used for the project.

Three pile diameters are being used: 90 cm, and

120 cm diameters, which are all now completed
and 150 c¢cm diameter piles, of
which 110 are being used.

“Sulafa Tower, a ) .
Sulafa Tower will comprise four

80 storey

residential high- basements, a ground floor, four
rise with a podium floors and then 70 typical
gorgeous view  floors, adding up to a total of 79
across the stories comprising 724 residential

Arabian Gulf to
the Palm
Jumeirah”

units. The height of the building
means that the piling needs to be
deep, which calls for deep exca-
vation works.

One of the biggest challenges the team has face so
far with the piling is the type of soil on the plot. It is
black cotton soil which is very fine and loose so it is
difficult to put a load on it and have to do compac-
tion after piling and then excavate down again to a
depth of 16 m.

The footprint for this residential tower is approxi-
mately 11,484 square metres with a total built up
area of around 133,000 square metres. When con-
struction proper gets underway in a few months’
time, Sulafa Tower will be looking at using around
82,000 cubic metres of concrete and 16,000 tons of
steel.
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The Connection of Bang Phli-Suk Sawat Expressway
with Burapha Withi Expressway

The Connection of Bang Phli - Suk Sawat Expressway
with Burapha Withi Expressway

The frame was designed in such a opment Co., Ltd. under Mahanakorn The reference mark would be made Eastern Outer Bangkok This was to prevent the slipping action of
way that it rests directly on the portal Technology University. Stressing of the ~ and then tensioning up to the 100% Ring Road the strand. The other type would be onion
frame concrete beam to be cast, by tendons would be done preliminarily required tensioning force. The elon- - . dead end formed up by mans of 0.6” on-
means of diameter 25 mm 5-bolts at 20% of required tensioning force. gation measured would be adjusted Burapha Withi ion dead end jack at site. It should be

E.
700 mm long embedded in the con- Xpressway

crete beam prior to concrete casting.
The frame had the steel travelling
beam on it so that it could move the
approx. 400 kg tensioning jack back
and forth, left and right while the jack
would move up and down through the
chain hoist attached to the steel trav-
elling beam. This would help adjust
the position of the jack nose properly
to the location of the various anchor-
age plates.

noted that these dead ends should be ar-
ranged so that the stress concentration
spread out for a certain area in order to
prevent concrete damage while the strand
under stress.

with a factor 1.25 in order to deter-
mine the actual elongation. This value
would be compared to the design
elongation and the tolerance al-
lowed. Once this was approved by
the engineer the normal grouting
process would be proceeded.

PBL’s 450 and 500 ton Jacks were to be
used in tensioning of these tendons. The
frame for hoisting of the jacks were to be
set up on the temporary support structure in
order to facilitate setting up and tensioning
of the jacks otherwise the 35 ton crane
would be used for the purpose.

PBL Group were proud of another
application of post tensioning system
for the civil work.

Mr.Patibhan Ariyadej, the Project
Director of PBL Group Ltd., is in-

specting PT work at job site. The construction of project profile was designed in
was started on September i TP both horizontal and vertical
10, 2007 and was ex- puums of the planes. Since the two beams
pected to be completed in porzal frame of the portal frame situated
May 1, 2009. situated close close together with only a

The oroiect has been con together with only gap of 0.4 m between them
prol N of 0.4 m so the tensioning of tendon
ducted under the supervi- between them so
N L e . could be done only from
sion and monitoring of the the tensioning of one end for each beam
Epsilon Company Limited, a fdon could be ’
done only from
one end for each

Horizontal Profile of Cross Beam

well known and profes- Two types of dead end an-

Stressing Jack 450 Ton sional engineer company

This type of jack would comprise the
necessary accessories namely wedge
plate, strand guide, stressing head,
stressing wedges, stressing plate and
bolts. The pump and jack were cali-
brated against load cell “TML” model
CLC-3MNA  code ALKO3003 with
data acquisition/switch unit “Agilent”
model 34970A code MY 41002824
from Technology Research and Devel-

Vertical Profile of Cross Beam

N A beam.”
with expertise in civil engi-

neering and infrastructure
construction supervision in Thailand.

The interchange structure comprises
the elevated ramps and at grade
road for 4,726 m and 3 toll gates.
The structure that supported the
elevated toll way was designed as
portal frames spanning across the
Bangna-Traad Highway for both
the in-bound and out-bound direc-

chorage would be used for
the project. One type was
the normal live anchorage
plate which would be arranged in
such a way that they became dead
end anchorage. In order to modify
this the spring, cap, cross bar and
nuts were necessary to be set up as
shown in the photo below.

tions. The frame spans ranged from
26.0 m to 32.5 m. The beam parts
of the frame rest on the 1.80x3.00

Stressing Jack Supporting Frame with
Suspension Working Platform for
Stressing Operation (show above)

@ PBL PARS POST-TENSIONING SYSTEMS

Portal Frame under Construction

Page 6

Steel Frame Support
the Construction Portal Frame

Contributed by: Mr.Patibhan Ariyadej, who is
currently the Project Director of PBL Group Ltd.

m columns which were around 12-
13 m high and the beam cross sec-
tion was 2.5 m by 3.0 m.

PBL anchorages type M1906 and
2206 were used for approxi-
mately 80 tons of 0.6” low relaxa-
tion 7 wire PC strand. The tendon

Assembly Dead End Anchorage

www.parspbl.com info@parspbl.com @



PBL

PARS

GROUP POST-TENSIONING SYSTEMS

o

PBL Group Ltd.

8/11 Soi Vibhavadi 44,
Vibhavadi-Rangsit Road,
Lardyao, Jatvjak,
Bangkok 10900, Thailand.

Phone:  (66) 2 562 0765-9
(66)2 941 1711-2

Fax:  (66)2 562 0764

E-mail: pblgroup@pbl-thailand.com

Le Monaco, Elite European Residences

The slip form panels, after
every concrete pour, must
be cleaned and highly
oiled, this means the top
0.500 to 0.600 of the
1.067 mm panel. Friction

4

T

Typical Floor Strand Layout

and the light oiling help
clean the bottom 0.400 to
0.500 of the panel over
time. It was also expressed

that to have good external
finished corners, the external
corner panels must be kept
clean during the concrete
pour using a rebar to keep
the corners clean. PBL sup-
plied the 1.067 x 0.600
panels, the 100 x 45 mm
walers cut to length, the “B”
and “C” type yoke system,
the bracing, and trusses re-
quired.

The cantilevered deck frames
along with the hanging scaf-
fold brackets (external) and
all slings for the internal
hanging decking were also
supplied by PBL while the
contractor  would  supply
bearers, joists and plywood
decking along with all hand-
rails which was what hap-
pened at Le Monaco.

To set up either the “B” type
or the “C' type system, the
crane is not required.

All items can be man handled
and the on site crane should
only become involved once
the casting of concrete begins
on the slip form.

Completed PT Slab

Any slip form, to floor, slab
connections can easily be
installed. This is normally
done on what is the slip form
set up day or at the end of a
pour provided the surveyor
has given the next floor slab
height and has marked it out
“properly”.
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Loy Krathong Festival

In November some may wonder what
is going on in Thailand when seeing
travel magazine ads, posters at your
hotel of Thai girls dressing in tradi-
tional Thai clothing with a beautiful
floating object. That's sign indicating
that Loy Krathong is on its way.

Page 8

In Thai Loy means to float and Kra-
thong means a circular floating object
with decoration of banana leaves,
flowers a candle and incense sticks. All
these are related to Loy Krathong, an
event which does not occur on the same
date every year; instead it counts on
the full moon night of the twelfth lunar
month.

In this year 2008 it will be held on No-
vember 12, a romantic night. People
look forward to going out, lighting the
candles and joss-sticks, making a wish
and launching their Krathongs together
on canals, river or even small ponds to
predict the romance future by the di-
rection the Krathongs float.

Contributed by: Mr.John Altree, who
is currently the Senior Slip Form
Supervisor of PBL Group Ltd.

Other overlook its origin yet focus on
the purposes of the ritual: to pay re-
spect to the Goddess of the water
showing their gratitude on their plenti-
ful use of water and ask for forgive-
ness in the ensuing pollution. Floating
the beautiful Krathong away, which is
the key activity in Loy Krathong, also
refers to flying away misfortune and
bad things in the past and asking for
good luck in the future. Although it is
not a national holiday, many activities
other than floating Krathong, are con-
ducted in this festival, such as, contests
of Krathong-making and Noppamas
beauty pageants, local games and
performances and fireworks.

The end of the year is near, this festi-
val is set up for the occasion. Have fun!

Le Monaco, Elite European Residences

View of Le Monaco Building

The elegance and grace of the
Monaco lifestyle were the in-
spiration for the architecture
and concept of Le Monaco

Post Tension System

On the post tension structure, a total
11,880.12 m2 area of 30 floors was
constructed using PBL Post Tensioning
System. The multi-strand flat duct
system with anchorage type SF505,
SF405 and SF305 was used for the
total 43.75 tons of strand.

Slip Form System

These two main cores at the Le
Monaco project were constructed by
using the PBL slip form system. The
PBL slip form system has a long and
proven history. Almost any
concrete structure can be slip

“Le Monaco is its Tormed.
emphasis on
innovation and

At the Le Monaco project PBL

Residences, a very distinguish .. ar enapte  USed both of their slip form

luxury condominium project in 1o bring fine systems, the “B” type yoke
the heart of Bangkok. international system and the “C" type yoke
standard system.

Le Monaco will always be un- buildings to the

crowded and complete privacy world’s elite....”  The “B” type yoke system has

is assured as only 68 privi-
leged homeowners will live in
this exclusive choice of 80 to
200 square metres.

Le Monaca Residences are scheduled
for completion in April 2009. In the
meantime, the following has already
been completed or will be completed
in the very near future.

The structural system use is post ten-
sioning slab and concrete frame with
main core resisting lateral forces.

PT Tendons Installation

been used on the smaller core

while the “C” type system has
been used on the larger core.

View of Slip Form Core

The main difference between the two
is that the clearance for rebar from
the work deck to the under side of
the bottom head plates; the “B” type
system has a clearance of approxi-
mately 600 mm and the “C” type
has a clearance of approximately
800 mm.

PBL are the only Thai slip form com-
pany to use the “C” type yoke set up
which has it's advantage on larger
slip form projects, especially in the
placing of the horizontal rebar, dur-
ing the wall pour.

At the Le Monaco PBL supplied all of
the slip form items for both cores, a
long with a slip form technician to
supervise the slip form workers in the
initial set up.

Assembly of Slip Form Equipment

One of the most important issue,
among many is that the slip form is set
up with the correct taper, this greatly
determines the type of wall finish the
builder will end up with. At Le
Monaco the desire of the builder was
to have as near as possible a first
class wall finish. PBL explained that
this was only achievable by having
two or three plaster’s or concrete fin-
isher’s working on the external hang-
ing scaffold lightly sponging down the
wall as they become exposed be-
neath the slip form as it rises. It was
also requested by PBL that to achieve
a good wall finish the supply of con-
crete to the slip form must be of a
consistent mix and that the delivery’s
must be at the required times without
long delay.

Slip Form Construction with PT Slab
under Installation

Each pour should be from floor to
floor so that any visible joints are
hidden by either the floor slab or the
ceiling.

PBL Newsletter

www.parspbl.com info@parspbl.com @



Post tensioning systems for building and
Civil Engineering applications
Rock and Ground anchor systems
Precast Concrete systems and Engineering
Construction engineering services and products
Engineering Design and Consultants




