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1- Conventional Classification LS Jolwio suwaidb —
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Spudcan Skirted Foundation Well Foundation
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Bucket Shell Foundation Box Foundation
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< Examples of Foundation Systems (5 sl eiwww )l (323905 %°

/ A
/[ \
Ground /_ \
(a) (b)

Ground

gl s et e R

(c)

Various foundation systems; a) grid shallow foundation, b) embankment on rigid
intrusion stabilized soil, c) semi-deep box foundation, d) piled raft foundation (PRF)

4
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2=-Foundation $ystems

Torre Latino Americana 2 i 39l Blauas o

Mexico City, Mexico
(Zeevaert, 1956; Coduto et al., 2016)

* Year of Completion: 1956

* Height: 204 m

 Number of Storeys: 44

« Gross floor area: 27,727 m?

* Primary use: Office & Museum

Ml ) yglbxo ddd A Hlaislw sy pio 1 2gus Conds

SL iyl g gy (o) Gos
Sro ¥ 50 of g — s0s 03 sloyy S5 /0
oy 9 &Y «awle - Becarra glraivs AV-0/6

Cc=4-10 p y Ssldg Tacubaya w,

Su=35-70 kPa , suoys Fee G Ver Cugb, rYie AN

Tarango o5l (ol dwlbo loaiing Ve-YY/0
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2=-Foundation $ystems
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UL Ly L T e = et U Schematic view of the building,
e e i Tarango foundation system and subsoil
e e st (Coduto et al., 2016)
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¢ Structural Geometrical Forms Slojlw wain slae b

—

@ (b) (©

Examples of three primary type of structures based on the form a) the cables of the Golden gate bridge, (one-

dimensional), b) the shell roof of the opera house of Sydney, (two-dimensional), c) ancient pyramids of Cairo
(three-dimensional)
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Different structural systems load transfer mechanisms: a) form-act structure; b) vector-act structure; c)
section-act structure; d) surface-act structure; e) hybrid structure (adapted from Engel, 2013)
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“* Geometrical Form of Foundations CYEPRRETRIEWHE- R
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1. One-Dimensional (Linear) Foundations: Piles & Drilled Shafts

Slaiwgs 9 X S £lgsl: Glaxiuo Gl Y

2. Two-Dimensional (Planar) Foundations: Footings, Mats & Shells

e 9 5 po 4331 (20ud 09 )5 1 0T SO R -V

|
g-(e' e o)
ComrpireS) g e + jeme

3. Three-Dimensional (Volumetric) Foundations: PRF & Massive Treatment

/ Q
_;7 £
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% Load Transfer upon Geometrical Form w3id o0 8 slus p9 )L Juusl <
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(a) (b)

e - -

Typical categories of foundations based on form and prevalent applied loads a) one dimensional, b) two
dimensional, c) three dimensional

@ Insight on Foundation Systems Categorization; Form & Load Transfer Aspects




o UL g piinkit o 8 BAL b s ol aesicn gaioddids o (g o J5T

3-Novel Insight; Form & Load Transfer b JGES| g waid p g8 {cpgd iy —Y

** Foundations Categorization D 5 G3dsod) %

Dimensional

(Linear) Vector-acting

Two-
Dimensional
(Planar)

Section-acting
&
Surface-acting

Foundation
Systems

Three-
Dimensional
(Volumetric)

Block-acting
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4~-Implementation & Case Histories s S ,y190 g0 9 )U—f

< Frequency of Foundations Application a3 ,5)U Slglys

Surface-acting
Foundations
(2D)

Block-acting
(Hybrid)
Foundations
(3D)

Vector-acting
Foundations
(1D)

Section-acting
Foundations
(2D)
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“* Foundation $ystem $election o2 PR LBl

Subsoil Strength
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Case No. 1: Monopiles for
Offshore Wind Turbines

Average Hub height (m)

|_III“I"I g

95
average m2100m 85
\/"‘/ =90-100m |

90
80-90 m
<80 m

75
2012 2014 2016 2018 2020 2022

Average Rotor diameter (m)

-. 140
120
average
- 100
m=130m a0
115-130m
100-115m Sl
<100 m

40
2012 2014 2016 2018 2020 2022
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4-Implementation & Case Histories o.sJ"‘ °)‘9° S é}g,b’—f
Case No. 1 =1 39 (VMH) oS 5 53l 4 4293 p9
G210k ool S a2 P BB 300 o5 (58 5
Wind profile
Blade passing
Wind load frequency (3P)
N %
F— Rotor frequency (1P)
Wave load % structure
N
2\
t[_’6 Seabed g/
Torsional tte Sea level
o :k“’ Wave profile | /
k., - Mudiine

Piles (foundation level)

Torsional moments (torques) on an realistic distribution of main loads imposing on

offshore jacket (Wen et al., 2023) OWTs (Bhattacharya, 2019) GAS:
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Case No. 1

* Hollow, steel cylinders
* Diameter between 3.5and 4.5 m
* Length around 30 to 50 m

*  Combined with wheel foundation

Work Platform

Intermediate
Platform

External J tubes Substructure

Grouted

Scour Protectio

onopile Foundation

Typical monopile foundation used in the Monopile-friction wheel composite .
offshore wind energy industry (EWEA, 2010) foundation (Wang et al., 2021) é N

Insight on Foundation Systems Categorization; Form & Load Transfer Aspects




o UL g piinkit o 8 BAL b s ol aesicn gaioddids o (g o J5T

4~-Implementation & Case Histories o8 O 3190 g0 o )U—f

Case No. 2: Al Faisaliah Building
Riyadh, Saudi Arabia

Year of Completion: 2000

* Height: 267 m

 Number of Storeys: 44

« Gross floor area: 240,000 m?

* Primary use: Commercial

e Subsoil: Gravel and silty sand (6 m)

overlain on limestone (Jurassic Period)
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Case No. 2 S S 4931y gmN 99 poians—1
(Pove m?) Gomligh mlis 530 30—

Floor levels _ Central core _
Raking column Raking column

39x164m 4 4 \ 4 39x164m \_/l/_‘

Rk <

4 m
3m
06 m

\ / /

Foundation section of Al Faisaliah building (Hemsley, 2000)

E g
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Case No. 3: Shanghai Tower
Shanghai, China

* Year of Completion: 2014

* Height: 632 m

*  Number of Storeys: 128

« Gross floor area: 380,000 m?

* Primary use: Commercial

* Challenging Deposits: Alternating layers
of sand and clay up to 120 m

* Bedrock: Beyond practical reach

@ Insight on Foundation Systems Categorization; Form & Load Transfer Aspects
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Case No. 3

* Piled Raft Foundation (PRF)

SVsourpodoe
t4sasconn

« Raft: 6 m thickness & 8945 m? area

* Bored Piles: 947 ones, toe grouting, D=1 m

* Embedment Depth: 52 to 56 m

Mega Shear Mega
column wall column
. | [T
\ /p-
TTITU Ty TR T TN T AN e oI
AR g j'iﬂé | 1
HHTHT HECEEEE L :
SN RN 11 1 Il | ‘ 1
Pile :' u! L i | (a)
AR RN AR R AR | 3
TR
g \;[‘ll ‘III“: ! il “ |
! 111101l : 181 1 1 ! . .
1 i | | ‘] | »{l T ‘ l Shanghai Tower, a) foundation layout, plan
HEHRUHAE ! i 1 | 1"
LI JH | !Jié "’!l} i (L 1 view, b) foundation layout, front view (Wang
! ! £
L PR {3 et al., 2021)
* " (b) e o
105m % Q&
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Case No. 3 ot 4 (4b O Jolao) (i s 520 JLait
&3 ko gl 81—
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Tower Mat & Fin Wal More Uniform Settlement

When Fin Walls Exist Concentrated Settlement Under Core

Tower mat and fin wall and its effects on settlement distribution (Zhu et al., 2012)

Insight on Foundation Systems Categorization; Form & Load Transfer Aspects —




o JEL g piintit o 8 BAL b o (ol alesicn gioddids o (g o J5T

S5=Summary

- /

% Foundation System: o A %
Slopbw syl
TP °

F9elrn Jpiegss

¢ Conventional Classification: :J9l Ao (sadiub %

G 9 (s 1 Sbol sl
Grosdos 9 (S )luyg :aibe SO 5

R/

*%* Novel Insight: .
: o GRS
( ) WD I°)‘§
Vector-acting) (s)lo s ° . o
(Section-acting) yxbdio * (Plaﬁ::)earl) = .
(Surface-acting) (sldimgs ° .6
: (Volumetric) .joxa °

(Block-acting) ;9 °

b JUl o jlse

. 3 .. 3
Insight on Foundation Systems Categorization; Form & Load Transfer Aspects —




o UL g piinkit o 8 BAL b s ol aesicn gaioddids o (g o J5T

5=-Summary SO

@oundation Selection: :ddug (53 i .._»l:':i:slx

o)lwg) )L uS )3 g Sl cggs  °
leloe 9 SSWiSI9s 3 bl s
ool sl ¢

PIL-V NPT VRPN VY

** Challenges & Prospects: :Lm)'l.x»lf.de 9 Lyl X
S3lepud Sbuxo bl pbo

ralslasdgaxe
oamacamy) latls -

K (People, Planet & Profit) jlasls Aswgs (il ./

Insight on Foundation Systems Categorization; Form & Load Transfer Aspects

1
\‘E
%
‘;4*’

\ fi‘i—i{-\“"«
e”"'nl-m‘..lﬁ‘/( 4

(

{




/ tiloyg Swily \

39350 3 > a0l vikigo

:4’&0)6“)%36)&“&@’.
GE-11-100

Foundation Systems Performance;

\ Technical and Practical Aspects /

-

&

Lo 4> 93 g (B yoid 1 wlw b

Thanks for Your Attention

~

J

abolfazleslami.com / Link


https://abolfazleslami.com/

	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28

