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2. FEHA WL

2.1 CAXIZ 2 (Site Condition)
nthx]9]%] : SATH NIHAYDA, OMAN
m7]2: Hd 50T, A 5T
n 3TiEE | F ) 90%, XA 30%
mHE : 26m/sec @ 10m height
m7}$  25mm/h

® 2}Z : Do not consider

2.2 M$JIE (Code and Standard)
Project Specification, BS CodeE A-83l%.on 7|eft
27 TR A ARl POl oo 2 skt
® Project Specification
» SP-1275 - Civil & Building Works
(Design Criteria Manual)
« SP-1276 — Standard Control Buildings
(Design Requirements and Standard
Drawings)
® British Standard Code
+ BS 5950 — Structural Use of Steelwork in Buildings
* BS 8004 — Code of Practice for Foundations




Oman SNDGC Phase-1 PROJECT

* BS 6399 — Loading for Buildings 311 xR
» BS 8110 — Structural Use of Concrete R
« BS 4190 & 3692 — Hexagon bolts, screws and nuts AEA:- R PR EVES
* BS EN 10025 — Hot rolled products of structural R 5mE®W, 6m GHE), 17.2mGEEo))
steels » 3182 E © 300KN/nt
+ BS 648 — Schedule of weights of building materials » 851  Dead Load, Operating Load ,Test Load,
* BS 197 — Cement. Composition, specifications Anchor Force —Information 3F=2
and conformity criteria for common Friction Force ~Operating Load®] 15%%
cements FHHo R 2
* BS 5328 — Concrete. Guide to specifying concrete Wind Load
+ BS 4449 ~ Specification for carbon steel bars for QMM E AR B pE . pEEg

the reinforcement of concrete

3.1.2 HAA ZEAret

2.3 AMBIE (Moterial) ) BEz AAY
® 23 E - Grade C35 (28 days cylinder test.) For strong axis (Trans, Direction)
wHBS 714) : Fy=460MPa Moment resisting frame
n HZBS 714) : Fy=275MPa (Grade S275JR) For weak axis (Longi. Direction) : Braced frame
2) AEF 2 A2H9] support condition
24 HE89 Main structure : 7+&%%F Fixed, 9593 Pinned
By l Pipe XIX| Pipe HIXIX] Local platform : Pinned
A= 1/250(height) | 1/200(height) 8) 35 W7 ol diulsh] st #A 3-8l o
FHEX 1/500(span) 1/360(span) ) 2828 9] u)= ohe: gk o5} B AA
- Structure

25 PEOHAM S SATE 3
+ STAAD-PRO V8i _ &Z 34|
* AFES (GS 7|71 244 =2 78) 7|24
« MIDAS SET _ §-A)44

Column : 0,75 ~ 0,85
Girder : 0.80 ~ 0.90
Beam :0.85~0.95
— Structure Foundation : 0.80 w3t

— Equipment Foundation : 0.85 =%
JEIEESEE Y

oF 900m A= Z0]9| Piperack> EXPANSION JOINT
A2 3 27+ Piperack(40~50m)L.g8 Uirojon
AABAVY YR 27H87] = gt

T3t Turbo Expander Equipment® 241 Qe &3

ol FxE T FE AR gk

{

i

PN APy
CPT F11

4

‘4» -

3.1 Piperack

Moment resisting frame®} Braced frame2 & ¥ HX T e :‘ % i e
F-20]7 Gas PlantS44 ©H1/5008 44 322 ¥ NN -«
SiAlofe] 241¢ $1 HAtsict »*
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3.1.3 dAEE
1) Dead Load

— 5% of additional material weight is considered.

- Platform for operation : 1kN/m
2) Pipe & Tray Loads
— Empty piping wt. :

RID Loading| Input In ut/ :
SR | ELEVATION In(fgjr)n. o lnf%rm
EL 108700 | 200 | 549 | 274%
EL110700 | 210 | 353 | 168%
895 e 116500 | 820 | 1646 | 201%
EL 117100 | 620 | 620 | 100%

60% of operating pipe load is applied,

— Operation Loads :

AF12" o2 AEsHe A8

{Piping load information VS Input Operation Loads}

GRID

LINE ELEVATION |

EL 108700
EL 110700
EL 116500
EL 117100

B55

EL 108700
EL 110700
EL 116500
EL 117200 21 -

B56

(Test Load)

512" n|gh 7| B5E28}1F 2kPa 4§
g Con. Load Uniform
ELEVATlON ‘ (kN) Load(kN/m)

EL 108700 9 11,27
BS55 EL 110700 12 7.43
EL 116500 96 10.17
EL 117100 33 -
EL 108700 8 10.80
EL 110700 5 7.12
BS6 EL 116500 45 9.75
EL 117200 15 -

GRID

{Input Operating Load)

»x
3
.
| 3
wmm 05 £ 116500
5
mﬂ."m
i A
L]
"‘w»»—w:&.@,,n .05 8. 10870C
| o | _ros b vorme
g 1
g i‘ S 8
< 3 8
. i
ELEEE
& §is
' _GLEL 100000

{Operating Information)

LINE

ELEVATION

B55

EL 108700

1.69

EL 110700

1.1

EL 116500

1.53

EL 117100

B56

EL 108700

1.62

EL 110700

1.07

EL 116500

1.46

EL 117200

{Friction Load)

GRID
LINE

ELEVATION

Con, Load (kN) |

EL 108700

Uniform

T(E-W) | Load(kN/m)

EL 110700 - - -

B55

EL 116500

EL 117100 - - 8

EL 108700 | 12 - -

EL 110700

B56

EL 116500 - - -

EL 117200

{Anchor Force Load)
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EL.p |(Kgf/m) (‘;n‘) fnf) Sm Fon?(N)
575 2.994
EL 6.00 3.124
108700 953 W 0.216 | 253 W
10.0 5,206

{Acting wind force on Pipe}

4) Live Load

— Platform for operation :

5kN/nt

— Platform for Walkway © 2.5kN/m’

5) Earthquake load
— Not applicable

314 si5xg

1) Basic load condition

Description

Structure (Ds)

Structural Dead Load

Operating (Do)

Operating Load

3) Wind Load for PIPE
gg?ﬂcient(m) 1.0 :

8

.6 \

4

2 i BN

™
I
2 4 6 8
NO.OF PIPES
NO. OF PIPES m zm

1 1.00 1.00
2 70 1.70
3 49 219
4 34 2.53
5 .24 2.77
6 17 294
7 g2 3.06
8 .08 3.14
9 .06 3.20
10 .04 3.24
N .03 3.27
12 .02 3.29

Erection (Df)

Equipment Erection Load

Wp=Co-q-d-Zm=08-p-d-Sm
{Total wind load on pipes, kg/m)

Cp = Drag coefficient

q = Velocity pressure = p /1.3 kg/m*

p = Design wind pressure on flat surface, kg/ni

d = Average pipe diameter, m including insulation

Zm = Function of number of pipes considered with average

diameter,

Empty (De) Empty Load
Test (Dt) Test Load
Live (L) Live Load

Structure (Ts)

Thermal Expansion Load of
Structure

Anchor Force (Af

Pipe Anchor Load

)
Friction Force (Ff)

Friction Load

Longi. Direction (W1)

Wind Load

Trans. Direction (W2)

Wind Load

2011 9 - 10¥ 18T 6% 47
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2) Deflection check

# CASE Ds Do De Dt L Ts | -Af Ft wi w2

101 Operation w/ Wind 1 1 1 1 1 1 1

102 Operation w/ Wind 1 1 1 1 -1 1 -1

103 Operation w/ Wind 1 1 1 1 1 1 1
104 Operation w/ Wind 1 1 1 1 -1 1 -1
120 Empty w/ Wind 1 1 1

121 Empty w/ Wind 1 1 -1

122 Empty w/ Wind 1 1 1
123 Empty w/ Wind 1 1 -1
140 Test w/ Wind 1 1 1 0.5

141 | Test w/ Wind 1 1 1 -05

142 Test w/ Wind 1 1 1 0.5
143 Test w/ Wind 1 1 1 -0.5
3) Safety check

# CASE Ds Do De Dt L Ts At Ft wi w2
201 Normal Operation 1.4 1.4 1.6 1.4 1.4 1.4

202 Oper. (except live) 1.4 1.4 1.4 1.4 1.4 1.4

203 Oper. (except live) 1.4 1.4 1.4 -1.4 1.4 -14

204 Oper. (except live) 1.4 1.4 1.4 1.4 1.4 1.4
205 Oper. (except live) 1.4 1.4 1.4 -14 1.4 -14
206 Oper. w/ Wind 1.2 1.2 1.2 1.2 1.2 1.2 1.2

207 Oper. w/ Wind 1.2 1.2 1.2 12 -1.2 1.2 -1.2

208 Oper. w/ Wind 1.2 1.2 1.2 1.2 1.2 1.2 1.2
209 Oper. w/ Wind 1.2 1.2 12 1.2 -1.2 1.2 -1.2
210 Oper. w/ Wind(uplift) 1 1 1 1 1 1.4

211 Oper. w/ Wind(uplift) 1 1 1 1 1 -1.4

212 Oper. w/ Wind(uplift) 1 1 1 1 1 14
213 Oper. w/ Wind(uplift) 1 1 1 1 1 -1.4
220 Empty w/ Wind 1.4 1.4 1.4

221 Empty w/ Wind 1.4 14 -1.4

222 Empty w/ Wind 14 14 1.4
223 | Empty w/ Wind 1.4 1.4 -14
224 Empty w/ Wind{upilift) 1 1 1.4

225 Empty w/ Wind{uplift) 1 1 -1.4

226 Empty w/ Wind(uplift) 1 1 1.4
227 Empty w/ Wind(uplift) 1 1 -1.4
240 Test 1.4 1.4 1.6

241 Test (except live) 1.4 1.4 0.7

242 Test (except live) 1.4 1.4 -07

243 Test (except live) 1.4 14 0.7
244 Test (except live) 1.4 1.4 -0.7
245 Test w/ Wind 1.2 1.2 1.2 0.6

246 Test w/ Wind 1.2 1.2 1.2 -0.6

247 Test w/ Wind 1.2 1.2 1.2 0.6
248 Test w/ Wind 1.2 1.2 1.2 -0.6

-
B
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4) Soil stability check

# CASE Ds Do De Dt L Ts Af Ft wi w2
301 Operation w/ Wind 1 1 1 1 1 1
302 Operation w/ Wind 1 1 1 i -1 -1
303 Operation w/ Wind 1 1 1 1 1 1
304 Operation w/ Wind 1 1 1 1 -1 -1
320 Empty w/ Wind 1 1 1
321 Empty w/ Wind 1 1 -1
322 Empty w/ Wind 1 1 1
323 Empty w/ Wind 1 1 -1
340 Test w/ Wind 1 1 1 0.5

341 Test w/ Wind 1 1 1 -0.5
342 Test w/ Wind 1 1 1 05
343 Test w/ Wind 1 1 1 ~0.5

5) Foundation design

# CASE Ds Do De Dt L Ts At Ft wi w2
401 Normal Operation 1.4 1.4 1.6 1.4 1.4
402 Oper. {except five) 1.4 1.4 1.4 1.4 1.4
403 Oper. (except live) 1.4 1.4 1.4 -1.4 -1.4
404 Oper. (except live) 1.4 14 14 1.4 1.4
405 Oper. (except live) 1.4 1.4 1.4 -1.4 -14
406 Oper. w/ Wind 1.2 1.2 1.2 1.2 1.2 1.2
407 Oper. w/ Wind 1.2 1.2 1.2 1.2 -1.2 -1.2
408 Oper. w/ Wind 12 1,2 1.2 1.2 1.2 1.2
409 Oper. w/ Wind 1.2 1.2 1.2 1.2 ~1.2 -1.2
410 Oper. w/ Wind{uplift) 1 1 1 1 1.4
411 Oper. w/ Wind{uplift) 1 1 1 1 -1.4
412 Oper. w/ Wind(uplift) 1 1 1 1 1.4
413 Oper. w/ Wind{uplift) 1 i 1 1 ~-1.4
420 Empty w/ Wind 1.4 14 1.4
421 Empty w/ Wind 14 1.4 -1.4
422 Empty w/ Wind 1.4 1.4 1.4
423 Empty w/ Wind 14 1.4 -1.4
424 Empty w/ Wind{uplift) 1 1 1.4
425 Empty w/ Wind{uplitt) 1 1 -1.4
426 Empty w/ Wind{uplift) 1 1 1.4
427 Empty w/ Wind{uplift) 1 1 -14
440 Test 14 14 1.6
441 Test (except live) 1.4 1.4 0.7
442 Test (except live) 1.4 1.4 -07
443 Test {except live) 1.4 1.4 0.7
444 Test (except live) 1.4 1.4 -07
445 Test w/ Wind 1.2 1.2 1.2 0.6
446 Test w/ Wind 1.2 1.2 1.2 -0.6
447 Test w/ Wind 1.2 1.2 1.2 0.6
448 Test w/ Wind 1.2 1.2 1.2 ~0.6
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3.2 Turbo Bpander Shelfer
Turbo expander EquipmentE 7L Qe FREE
Platformd] 22422 Pipe Load”’} A= oIl 5.0ton
Crane©] A2 €},
Moment resisting frame¥} Braced framel 2 ¥ HZ

EEE R L

it

AES BRI S S

oqt 2 :15.3m(E) | 20.6m (Zo)), 19.35m{E°])

* 3. 8-A 2 : 300KN/m

* 483]5 : Dead Load, Operating Load, Test Load
Friction Force, Anchor Force
Wind Load, Crane Load

CHHHE A=, BF, 53 £HS)

3.2.2 AAA| m2ALE
D EEFE ALY
For strong axis : Moment resisting frame
For weak axis : Braced frame
2) A2 A28 9] support condition
Main structure : &3 Fixed, 298 Pinned

Local platform : Pinned
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3.2.3 dAlEkE
1) Dead Load
— 5% of additional material weight is considered.
- Platform for operation : 1kN/nf
- Roof Purlin self weight : 0.1kN/m’
2) Pipe & Tray Loads
— Empty piping wt. : 60% of operating pipe load is
applied.
— Operation Loads : AF12" o[4S HF3ts A&
A §12" vk 7|25 EESE

2kPa &
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ELEVATION Grid Li Con. Load (k Con. Load (kN
i fid Line | Con. Load kN) | |¢\ eyation| Grid Line o (k)
F8 / C1 87 (N-S) (E-W)
EL 104600 F8-1/ C1 77 F8 / Ct - -
F8—2 / Ct 195 EL 104600 F8-1/ C1 38 -
EL 106900 F8-3 / C1-3 14 F8-2 / C1 - 44
EL 107450 F8-3 / C1-2 34 EL 106900 | F8-3 / C1-3 - -
{Input Operating Load} ’ EL 107450 | F8-3/Ci1-2 - -
{Anchor Force Load)
3) Wind Load
— Wind Load : x—direction
* Cpe and Cpi for vertical wall and roof
%Buid‘ng Plan He 1855 m {Building heigl'n)i
b= 206 m |

{Operating Information)

No.| ELEVATION nform. ) | Loadkry | inforn
1 | EL106900 | 14 14| 100%
2 | EC107450 | 34 34| 100%
3 | EL107600 | 26 26 | 100%
4 | ELioe00 | 72 72 | 100%

{Piping load information VS Input Operation Loads)

i b =8 or 2H whichis smater
e 81 m (B 6395-2,241.3

DH= 05

» Cpe for vertical wall

tion 1 h =]
Amnmnnernede {2z 93 m

> 2= 41 m

Wind
—-—p A 8

I H= 1855 m

Table 5. External pressure coefficients Cpe for vertical walls

) %

. Span refic of building . o Exposure case
Vertical wai face oH=1 T DH=3 Vertical wall fac Toamed IF -
Wirntward (front) face +0.85 +0.6 Side | Zore A -1.3 -1.6
Leeward (rear) face -0.5 -0.5 Zone B -0.8 -08
-0.5 -09

Zone €

NOTE. Interpoiason maybe used in the range 1 < IVH < 4. See 2.4.1 .4 Bri

isobsted

ELEVATION Grid Line | Con. Load (kN)
F8 / Cf 83
EL 104600 | F8-1/Cf 64
F8-2 / Ci 94
EL 106900 | F8-3/Ci-3 11
EL 107450 | F8-3/Ci-2 50
(Test Load)
ELEVATION Grid Line Con. Load (kN)
F8 / C 13.05
EL 104600 F8-1/ Ct 11,55
F8-2 / Ct 29.25
EL 106900 F8-3 / C1-3 2.1
EL 107450 F8-3 / C1-2 5.1

{Friction Load)

* Cpe for duopitch roof

Ke for duspitch rogd
+—————————» B 0E m

bitgs 24 m: E

bite= 21 m‘ A

G
L r 1k

€
I 8 | &
“TGam Teom o i63m
Wind

Table 10. Extemal pressure coeflicients Cpe for duspich roofs of buildings

Pitch angle «

Zone for 8= 90°

A B

C

E

F

G

5

-1.1 -0.8

-0.4

-1.3

-0.9

-0.5

+0.2 +0.2

0.2

~1.3

-0.9

-0.8

NOTE 1. AT 6= 0 %the pre ssure changes rapidy betwa en positive and ne gative values inhe rang e o fpitchangles

A575CVIbT, THo 39 OF vekes wre Qiven 5t inese pRek anpies and ihey aMoLd be treated

NOTE2.

8% YeDAIIIE 10X 0 TNy,

for

shoud be used nstead,

vafves with the same sign
Between pitch angles +5%and -5% e polaton s not permitted and the data brfatrootsin2 5.1

2011 9-10¥ H18A 5% 51
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+ Cpi for enclosed building
Cpi should be taken as either —0,3 or +0.2,

whichever gives the larger net pressure coefficient

across the wall,

* Vertical wall and roof

+ Cpe for duopitch roof

Kev for duopiich roof
——e ey D= W6 M
e 2= 485 M
-wwi10= 093 m

Wind 23 e C 1] t
— 5233 |
H

pd. € [}
Wé= 23 A

23m

47m

23m

P .
od* ¥ 37 m 6.0

Tadle 10. Externa pressure coefficients Gpe for duoplch roofs of buidings

" Zone for 6= 90°
Pitch angle o ) ‘r B——‘i < i 5

5 A% | 45 | 08 | 04

valiesin

NOTE 1. AT 8= 0*the pr hang positive and negats
SB <40 To sets Of valLes are gives stinese Diteh angies sad they adould be trested
a8 sepanute {oad E¥eN.
¥ be used batween vakias with the same sign
iftad snd the datz r inZ51

NOTE2.

Between pitch Fwgies +5%and -5°
should be used instead.

s gs . | e
LOCATION Cpe| Cpi e i
| e P PE P TNy
Windward| 1343 |10.85|-0.3| 1.14 | -04| 154
Leeward | 1343 |-0.5| 0.2 | -0.67| 0.27 | -0.94
Wall | Zone A | 1343 -1.3] 0.2 |-175 | 0.27 | —2.01
Zone B | 1343 -08| 0.2 |-1.070.27| -1.34
Zone C| 1343 1-05| 0.2 |-0.67,0.27 | -0.94
Zone A | 1343 | -1.1| 0.2 | ~1.48 | 0.27 | ~1.74
Zone B| 1343 -08| 0.2 |-1.07|0.27 | -1.34
Roof Zone C| 1343 -04) 0.2 |~054] 0.27 | -0.80
Zone D | 1343 | -1.3| 0.2 |-1.7510.27 | -2.01
Zone E| 1343 \-09| 0.2 | -1.21 | 0.27 | -1.47
Zone F | 1343 |-05| 0.2 |-0.67| 0.27 | -0.94
— Wind Load : Z—direction
* Cpe and Cpi for vertical wall and roof
D= 206 m H: 185 m (Building height)
b= 83 m
— e m R
DiH= 13
* Cpe for vertical wall
Elevslion of sdefeee, buldinawit D=6
= ME m
Al B 83 m
A 0o 186 m
Wind m
— Al B8 c I He 18.55
[ G ¥ T S T T
Table 5. Exiemal pressure coefficients Cpe for verticai walls
Vertical wal face DH::‘";‘:;:’*;H 7| vertbalwat face I::g?f"ase
‘Windward dront) face +3.85 0.84 +018 Side | ZoreA -1.3 -1.5
Leeward {fear) face 85 -0.5 -85 Zore B -0.8 -0.8
ZoneC -0.5 -48
NOTE. imerpolasicn may b used in the range 1 < IVH < 4, Bee 2.4.1.4 rinerpolaionbesveen isolated and funnelling

* Cpi for enclosed building
Cpi should be taken as either —-0.3 or +0.2,
whichever gives the larger net pressure coefficient

across the wall.

* Vertical wall and roof

Tu

gs . i p
LOCATION  re/m | CPe | CPY| Pe | Pl iinn)
Windward| 1343 |0.84|-0.3| 113 |-0.4| 153
Leeward | 1343 |-0.5| 0.2 |-0.67| 0.27 | -0.94
Wall | Zone A | 1343 [-1.3] 0.2 [—1.75 | 0.27 | —2.01
Zone B | 1343 |-08| 0.2 |—1.07| 0.27 | -1.34
Zone C | 1343 |-05| 0.2 |-067] 0.27 | -0.94
Zone A | 1343 | 16| 0.2 | -215] 027 | —2.41
Zone B | 1343 | 15| 0.2 |-2.01| 027 | —2.28
RoOf I e C | 1343 |-0.6| 0.2 | ~0.81] 0.27 | ~1.07
Zone D | 1343 |-0.4| 0.2 |-054| 027 | 0.8

4, BSL-A

A7 (Engineering)et AR 2L (Procurement), A&
(Construction)7}A] F¢o g £3% Z2AEEZ 34 (For
Information, For Review, For Construction)e] 24 47
AL stk ezl Alzhdel ujof dirhs ZEka
Hah BRRA (S, HiE 5ok /71 FETA ] B o
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