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Table 4,2 thmical Properties of Type T1 Cement
ASTM Wet Chemical Analysis
Chemical- £ 150 ‘
Elements NBS Sample 05EA Sample
' % FA A
S5ilicon Dicxide Min, 21.0 20.6 20.0
Aluminum Jmide Max, 6.0 5.3 5.2
Ferric Oxide Max, 6,0 3.0 3.9
Calcium Oxide — 64.1 ) 63,5
Magnesium Qxide Max., 6.0 2.4 2.1
Sulfur Trioxide Max, 3,0 2,1 2,0
Total Alkalies - 0,38 .‘ O..l;.f-&
Loss on Ignition Maxz, 3.0 1,2 1":.:6
Inscluble Residue Max, 0,75 0,22 6;25
Tricaleium Silicate - 60 60
Dicaleciwm Silicate - 14 12
Tricalejum Aluminate Max, 8,0 7.1 7.1
—— 9 12

Tetracalcium aAlvwmioferrite

7%
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Table 4.3 Element Analyeis of Flyash
NBS Sample Q5HA Sample’
Element {(in %) (in %)
Aluminum 12.8 11,3
Boron 0.05 0.05
Barium D.15 0.20
Carbon 0.50 1.30
Caleium 2,00 - 3,00
Chromium 0.01 0,01
Copper 0.01 0.01
Iron 9.8 10,5
Potassdium 2.00 2.00
Lithium 0,15 0,12
Magnesium 2,00 2,00
Manganese 0.05 0.05
Sodium 0,30 0.30
Nickel ¢,01 0,01
Rubidium 0.01 0.01
Silicon 26,9 20.7
Stroutium 0.07 0,10
Titanium 0.50 0.50
Table 4.4 Chemical Composition of Fly Ash
NES Sample (OSHA Sample - ASTM C 618
Aluminum Oxide 24,1 21.3 e
Iron Ouide 14,0 14,9 —=
Silicen Dioxide 44,6 44,2 _—
Sum B2.8 8G.5 70,0
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Table 4,6 ©Data on Fresh Concrete
Range Average
1. Unit Weight of Concrere 140,5 - 1444 143.1
1b/fe? (kg/m?) (2251 - 2313) (2292)
2, Slump 6 -~ 9 7.4
in (mm) (152 - 229) (188)
3, Air Content 4.5 - 5,9 5.1
%
4, Temperature of Concrets 66.3 - 65,9 66.4
at the Time of Pour (17.2 = 20.6) (19.13
T ("0
Table 4,7 Results of Tension Tests of Cables
Hoist End Section Drum End Section
1 28,53 kip (126.91 kN) 26,55 kip (118,10 k)
2 - | 26.82 (119.30) 27.00 (120.01)
3 27,20 (120,99) 26,20 (116.54)
4 27,75 (123.44) 27,45 (122.10)
3 27,40 {(121.88) 27.78 (123,57
Aversge 27.54 ®ip (122.50 k) 27,00 kip (120,01 kXD

81
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}l
Tabis 6.1 Izthesd Forces and Reactions Induced by Hoisting Loads -
{for lroad case 5)
(a) (b}
Impact Factor 0% 100%
W 2900 5300
1b ?kg) (1315) (2630)
s 219.17 | 219,17
£t lm) (66.80) r (66,80)
Condition of ‘
Suppert G Fixed Elastic Fixzed Elastic
Fly 2460.14 2451.69 4928.,35 U 4931.,73
1b (N) (10943,24) (10905.56) (21922.31) (21937.42)
T 5278.64 4772.26 8860, 59 © 7670.59
1h (W) (23925.37) (21228,06) (39413,85) (34120.47)
F, 11311,67 1013L.61 18760.1¢ 16339,25
1b (M) (50316.80) (45067.63) (83449,45) (72680,58)
Ap 18630,78 16913,27 31858.23 28461, 90
1h (1) - (82873,81) (75233,93) (141712.41) (126604.79
Bp 296.91 496,14 1213.33 1602,59
1b (W) (1320.72) (2206,94) (5397.1%) (7128,87)
Ay 3453.,00 3134.69 5804,57 5275.10
167 (W) (15359,70) (13943,79) (26264 ,83) (23464,81)
By . 537.71 96.44 235,84 311,51
1b (N} (256.,71) (428.99) (104%.07) {1385,67)
L, 85.0 100 95,0 100
£t (m) (29.0) (30.5) (29.0) (30.5)
Ly 123,56 118,56 123,56 118.56 -
fo (m) {37.66) (40,41) (37.66) - (40.41)

82
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Table 6.78 Stress Resultants in Lift 28 for Sum of Load Cases
at Angleg of O end 1,875 Degrees ‘

Sum of load Cases: 1 2, 3, &, 5 g w{°
Point of Top K N, N ¥ .1 Q 0
Load of [ 8 a4 L ¢ b ;]
Application | Loecation Element | Node k/ft k/ft k/ft ink/ft in—k/fr K/t k/Et
TL 28 1 1 0,000 -27.11 0.0 B.000 =2.44%9 ¢,0000 0.0
I .2 2 0,034 -25,81 0.0 1.912 =1.255% 0.0293 0.0
4 3 ) ~0.047 -22.95 0.0 8.804 =3.632 4.7103 0.0
i & 4 -0.114 -18.64 0.0 23,532 -7.699 0.9382 0.0
5 5 ~0.127 ~14.,94 0.0 36.840 =10.286 0.934% 0.0
1 6 $ -0.0o8 -11.72 0.0 47.892 -11.707 0.8683 0.0
J 7 7 0.023 - 8.46 0.0 54,312 =11.344 £.9559 0.0
T 27 8 8 0,102 -13.18  ©.D 60.768 24,606 0.4627 0.0
Sum of Load Casas: 1, 2, 3, 4, 5 ‘ g = 1.875°
Foint of 1 Top ! , Ny Ney M, Mg Qy, Q%
Load - of
Application | Location |. Element | HNode Tk/Er k£t k/fe in=-k/ft in=k/ft k/ft k/ft
TL 28 1 1 ~3,001 -31.%1 6.000 0,000 -76.416 0. 000 4, 3880
I. 2 2 =5.34] -28.28 ~1.122 ~§.752 -81.792 B.594 1.4400
K 3 3 ~3.644 -22.59 =1,276 18.492 -b62.5628 .707  -0.5434
4 & =1.86% =17.64 =1,362 35.400  -34.080 3.234 0,2385
5 5 -0.814 =13.97 =-1.671 49,908  =13.788 31.074 G.1788
L ] 6 0.374 =10.94 -1.343 F0.644 3,307 2,322 ~3,5720
J 7 - 7 ~5.811 - 9.06 =0,792 B%.520 13.704 ~3.506 =0,5853
TL 27 8 8 -2.012  -12.28 -1.387 62.556 5,300 -1.526 1,6810

B3



Apr.21. 2008 H:32PM No. 2448 P 9
Tabla £.2b %¢raps Resultants In Lift 28 fot Sum of Load Cases
gt Apgles of O and 1.873 Degrees
Sum of Load Cageg: 1, 2, 3, 4, 3 § =0°
Point of top . b3 N N M My Q QG
Load o N 8 o4 ¢ +
Application | location | Element | Mode EN/m EN/m ¥N/m N-n/m  N-z/m /m /e
T, 28 1 1 a,002 -385.7 0,00 $.000 -0.908 0.000 4,00
I 2 2 0.493 =376.7 0.00 Q,708 =0.465 0.43%  G.00
K 3 3 ~3.679 -335,0 0,00 3.263 ~1.346 10.368  §.00
& 4 -1.667 =272.1 0.080 8.721 =-2.853 13,694 0,00
5 5 =1.858 ~218.1 0.00 13,853 -3.811 13,640 0,00
L & 6 ~-1,438 =171.1 0.00 17.749 -4,339 12.674 0,00
¥ 7 7 - 0.342 _.133‘1 0,00 20,128 =4, 204 13.952 . .00
27 B8 8 1.486 =182 .4 0,00 22.521 -9.152 6.754 0 0.00
Sumt of Load Cases: 1, 2, 3, &, 5 § = 1.875°
Point of Top N N N M. M, " Q
Load of + d 4 ¢ % 8
Application | Location | Element | Node | ¥/m N/ m EN/m EK¥-m/m ENea/s KN/m EN/m
| TL 28 1 1 -0.01 =465,§ 0.00 2.00 ~32.03 =0,00 /4,05
I 2 2 =77.85 ~412.8 =l6.38 ~3.24 =30,31 125.40 71.02
4 3 3 -53.1%9 -339,7 -18.62 6.85 -23.21 68,70 -7.93
4 4 -27.28 -257.5 -19.38 13.12 =12.63 47.20 3,48
3 5 -11.B8 =20¥3.9 -24.39 15.50 - 5,11 44,87 2.61
L 6 6 5.47 ~159.7 =-19.60 26,18 i.23 33,80 ~22.85
wf 7 7 -55.63 -132.3  -lL1.%6 3318 5.08 =51,17 -~8.55
TL 27 3 B =29,37 -179.2 =0.25 23.18 1.96 ~22.27 24.34

B84
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Tahle 7.

1 Shear Forces in Lifr 28

No.2448  P.

" Loading Cond, Qg Shear Qs Shear
1,2,3,4,5 ' Strength Strength
{in pounds) (in pounds)
At Center 0 2539 30 2225
At Rib 4388 2594 8594 2286

* Capacity of the section is less than shear force,

Qp = Radial shear in the vertical cross sectiom

QqJ = Radial shear in the bmfizdntailcrusa-aection

1.0 Ibf = 4,44822 N

85
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Figure 1.1 A General Vievgr Showing Completed Tower Unit No. 1 and Unit No. 2

36
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— 4l FEDESTAL;LUEATIONS

B0 SUPPORTING COLUMNS

TOP Etpyar,
. o
AADug . T.?E'N

1f=0300m
{ in = 25.4mm

Figure 2.1 FElevation and Plan View of Cooling Tower Unit No. 2
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Figure 2.3 Perspective View of

the Seaffolding Systed

Cathead ganiry

Jumgtorm beams

A

Imterior
scaffold

Figute 2.4 Interior View of a Tower Under Gonstruction

14



Apr.21. 2008 5:30PM : No.2448  P. 10

Cathead gantry

Y

l ‘Stif:fhl‘;i‘n'hn.nl;gl_: | .

- [

Level 1

_:f e e

i~ Jacking frame

Lavel 2

Level 3

Lovel 4 -

L e—— e e—,

- Flgure 2.5 A Cross Section through the Formwork and Scaffolding Systems
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Flgure 2.6 Attachment of Juinpform Beam to the Exterior of Shell
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Rig MOLD

FLANGE @ DUTSIDE -
TOWER FACE

FLANGE @ INSIDE
TOWER mg

LUGS TG RECEivE
RECIPROCATING PAWL

Figure 2.7 Jumpform Beamw Detall
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INZIDE JUMPFORM BEAM PAIR

. INSIDE JACKING FRAME

ANCHOR BOLTS

No.2448  P.

INTERMALLY THREADED COMRECTOR GOING INSIDE
AND !llﬂﬂﬂﬁ JUMFEOHM BEAM FAIRS

DUTHIDE JACKING-FRANE

ENFFOACK -F:IIRIIWUI!K ATTACHED
Y0 JAEKING FRAME

JACKING FRAME RELLER POSMONS

DUTSIOE JUMPFORM BEAM PAIR

Figure 2,8 Attachment Derail of Jumpform Beams and Jacking Frames
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Figure 2.9 Jacking Frame Assembly
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ol

Figure 2,10 Formwork SBupport System
(Note five levels of adjustable joists are used per 1ift.)
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Receiving positon for =~
: lower jumpform beam
L
i
.
"Jacking of farmwork
Elavation 161125" | .‘
Diameter 268,645 1 il \
i
" ‘ ‘ ‘I v T k ¥l
Elevation 156.289" | Lower imside jumpform Scaffoiding system ,
‘ follows formwork

Figure 2,14 Ralsing of Formwork and Relocarion of Jumpform Beam after Casting
of 1ifr 28
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- "Elevation %65.969" |
" Diameter 265,167

Elevation 161125 |
Diameter 268.545"

Elevation 156.28%"
Diameter 271142 #

Figuzre 2.15 Position of Jumpform Beams Prior to Comerere Placement-

for Lift 29
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Slide piate assembly

Counterstatic
_ linig
Statie Chain
o ling gl = hoist
w o

Outside legs

Figure 2,16 Cathead Gantry Assenmbly
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cathead
“No.& ¥

N Cathead -
No. 3

Cathead
No. 6

'::

ﬂantralj ,
leading *
station

Cathead
No. 1

Twin drum hoist

Figure 2,18 Location of Drum Hoist Relative to Cathead Gantriss
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At

Figure 3.1 Exterior View of Tower it Ne., 2

Hoisl cuble for catheas nap. d

i

e

Figure 3.2 Top of Lift 27 Showing Jagged Edge
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prpiatt
B

Figure 3,3 Debris Piled up Inside the Tower

Figure 3.4 Distribution of Debris Around the Base of the Tower
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