sday) ) s pall () dwdia Bala &l pualaa

Foundation Engineering Course
(2 hrs. theoretical + 1 hrs. tutorials)/week
Fourth Year
Civil Engineering Department
University of Diyala.

Ur. Safa Hussain A. Awn AL-Shamary

(Contents

1. Soil Investigation.

2. Shallow Foundations

-t

A-Beanng Capacity.
B-Settlement.
C—JI:‘e:irt:mrﬁ':'ﬂﬁsgaf.

L

. Retaming Structures
A-Lateral Earth Pressure.
B-Retaining walls.
C-Sheet pile walls.

4. Slope Stability Analysis.

5. Soil improvement.

6. Deep foundation
A-Static pile Capacity.
B-Dynamic pile Capacity.

C-Pile Test.

7. Computer Programs L:J_Lnyil'mfr'm.zs on Foundation Destgn.







FOUNDATION ENGINEERING:

Dr.SAFA HUSSAIN ALSHAMARY
SUBIECT | e el | Tima
INTRODUICTICN: enilla
FOLNDATION DEFERITION, IMPORTASCE AND e g T g gl e ol
PURPOSE.
FOUNDATICN CLASSIFICATION. el i
FOUMDATION REUIRFMENTS. el S0 |
PARAMETERS AND FACTORES USED I THE ol g i D
DESIGN OF FOUNDATIONS.
GEFENITION, PURPOSE. SUBSURFACE e A Ly
EXPLORATION FROGRAM. g AT il
SOIL BORING METHODS: [TRIAL PIT METHOD, . SAAD Chosp L0
ROTARY DRILLING, WASH BORING PERCUSSION | A= siad ool dull S ety
DRILLING, CONTINUCLS FLGHT AUGER] el plakidy a2y jhud
SOIL SAMPLING: o 24y A chig
ENSTLIRE SAMPLES AND UNDISTURB SAMPLES oalilhe il y Al SLid i ke
EXPLORATION METHODS: bt T e gt Guld s )
[SPLIT SPOOM METHOD, SHELBY TUBES Jnd it it
METHOD, PISTON SAMPLER. Ay 70 A8 2y 0
DEGREE OF SAMPLE DISTURRANCE. |
FIELD TESTS: g Bl i gadil
{FIELD DENSITY TESTS, STAMDARD A Al A Sl gl
PENETRATION TEST, VANE SHLAR TEST, LD Clan b ostg Ay gl sl
PERMEABILITY TEST, AND PLATE LOADIMG el e gk
TEST) gl Syl g 8
SOIL INVESTRGATION REPORT. | |
BEARING CAPRCTTY ; iy 00 Jan L0 |
FOMVTINGS (9 £-5 SIIIL. gl g e gy 6 el
BERAATION OF THE BEARING CAPASITY A Al o gl Al dldeh R
EQUATION, g s
[TERZAGHI'S, MEVERMOF'S, HANSEN'S, VESIC'S ol e Midae
Foatings on cdapey sl B A 38 o
Fooling on sandy sail, s 0 b
Footing on non homagentous and lyered jeill . .i'-:.-;uh‘ﬁ
Efinct of water table on bearing capacity of sail ) AN o5 B gt
| - g st A o Ay e
Foundatian settement: Spmadfl gl
Stresses in soll dus to foating pressene el Bl Aty 2 B Sl
Immediste wttlement Saakgall 4g Jll pitalt g 01 gl sl
abulation{homogerssous and leyered sed). Alglaial g
immuediste setthsmant for footing with eccendric sl il gl i T gl atad
s, o e il
Consolidation settlemant ATy plaa lugoh
fecondary conwhidation setiiement g 0 gl
| Diructural design of fooking: gpTrT—
Design of spread footing: (5 AL Y s
Design of combined footings. Al Gy
Daign of mat footings A panll s i pyansd
Lateral garth pressure and dechations for the 2yl il 1 b
| active and passies aarth pressure case (Rankin | 9 el el il s 4l by




FOUNDATION ENGINEERING:

Dr.SAFA HUSSAIN ALSHAMARY

theory):

Lateral earth pressure for cohesive soil.
Lateral earth pressure for cohesion less soil.
Lateral earth pressure for layered soil.

Sheet pile design.

Retaining wall design

Braced and unbraced excavations (theoretical

proges

ALY o ) Jiloaad ilall Sakual
ASULG) e ol Jilaaal el Sl
Adghial) cu Al Jileal (aad) Dkl
AN oaiedd o ialh

AGNESY sailudl of el

o tinaall AR iy i)

and graphical methods).
Slope stability: o paadalt Ay ) it (Jilasa
©=0 method. (U1 5 b iy pail) 3l
10 | Frictional circle method> el Ay b
Graphical method (method of slices).
Piles in foundation engineering LIRS Y asalial
Types of piles, purpose. Lo pa Al Es 0 g gl
The ultimate bearing capacity of single pile: S
11 | Tomlinson method. ailags fuh
Meyerhof method -‘-'&‘Jé‘; :ﬁ
A method . o
design of pile group SN Ba Ao gapal Jaadh 00
Computer programs applications on foundation Q) paaliai Ao Cibaanal jll cligla

12

design




i \ STV T, T l[\Y\c\\ S\\I/q D%“)"\ g

<< /Jol «—«4/43\ f ‘J““"""‘X\ (""'70‘J >>

C Sl eig) ¢ _-JJJ\\;\,«L.\Q-«))) I \as
44.41\.&7(_;\:)_“_,‘\_“

Refeven con: obe |
— Rowly, 3 E 1196 T mndation Aaalysi® Daign
5 4 €d. New vork : Mc Graw - Wil (el
~ AL Swa \imrJl T | I\\.th\'\o\mwz_éi ¢ \ﬂEL\” U"‘““\ “"“")
— Recl,R-B) Hanserny W E. ond Thormbum, T 17 T 3udedion
E-y\o}u\,gcn'»TJ NQ,AJ E‘l P Neéw 70'/.[( l??l/ o K""/@‘"“"D)
i \,\lu\*(y [Coyn ,\I‘/ 'F C’U'\A “\ S"«\'_ ye.n:’j |—;w\¢9 ‘,\6(73.7)“"';;-\4\‘;:4.\]0»\
EV\7|y\r H‘,w\.)\‘n\) k . . =
- Amwicen pv\c(e\( va;x\&m \°\7‘7 R \)\\V") (OA‘

Rﬂ—"\v\if&m\") Q P\ZW\( Gn/\c(' (AL\_ 3\3 -
Conlends L QH\"»”M&? g

* %““Ac&\c\«\ 5 M%\\\\O\'\ ’ \W\?o{\cmca_ B P Pese A 2

Cy O, C [ BYs0

L, | !’-)“f_‘wlb

_ Cuslicdond Voudaows
R F.Z)\r\v\e 5\57‘\0'\/‘ Ri‘!‘u\&‘\\\x
e %\\e. \V\V{g\vﬁ\\pm R De&w\\w\r\ 5 V«Q.uge o S ME\N

- PV\Y?VSL \ee}v\ \,\;\ 5\\6 \V\VQS\ ‘ju\ TG\ a-‘_p)»\u\/’}‘ o BN

K\‘\LC\I\IL\'\\$W\- ‘\\j‘& (_«( C\(s\ \W’S Mac\/\\M

— Tz Yeslin SNV AWIE L
— Noine Shsw V23l s )5CA3

e ST T AR Orsto s






) * %CQK‘M)C"’?C‘Q\’) eQ ic\\ “JJ‘()-':"’LC' i
. - Fackors -\;v\g\,__\,. l \V\ ¥ \,v\v\A \32/5‘3\“ t-X) f"\'e) Uo/.,_,,uo..\’,.';\
- E@Q«\ () D_gp Aa(,{l\/l—(') en R.C vp“do“‘\'\:(f( g.s-’-“l"\’

%yfv\\d« =0 \ - ) o
’\ < \3\'C ﬂk.:’v\&\{g}q,\\\om((g e;ﬁg‘_ﬁ;v\c\.\qvg\ ‘_bjz'\\(f\ \FW\P\:“q A

* Degguel Spread ey S\ o Ve
* bes\ " cq( Combingd ?oe_.\\v\ S\ Cor e
bef\‘fj\r\ G(’ Rv\('\ C\A\«A%\W)M& r:/)w&.)‘().—n‘]r‘:?dj

i D@ﬂﬁv\ Q—( gg)&c.\a\eaﬁ\\ SJ\(V\d%H N 1'—“[7":’
— Rébainn wialls Do VI |

i Gr‘-w.'}a }-\ w.,\ H QX\QJ H.&LQJ )
— Shpe S\?: i Dey'a« AP

— Clhart Y'\L'.'\\mc)\ C‘gme\; CAM&L‘J

? \Q Fova *\C!V\ Dc.s)’_)\n oncl P’\L Caf” _ o
— QYowe L -P\\.a-/\ \V\g,jgr\\a-(\; \cw-s a Y \0J~'> -t = dD T s)e

~—

WA G NG N ld T\SJ\Y;:EJ\ -

-~ iy I i -— \ " ;_M;;J\*" oy _
TJ’ o ~/‘L\\ak.g)&§ B\ e woy - <\}1’,',_‘)_._\ 3 5/vﬁ\_5\\ ﬁu\p \« r;’ NG \\%’-"
O ’ g o J!_ ) -—
Cs, o \ }\_ A\Cs/.s kN .QJ\\\.,J\ /.:/’LS"\ -—:_J\»l/ L} clMLLCa«\/ ¢,:_).0J _
w2 A

o Gt alE N G Ue

AR 'b\gi\,;i;_a? $o C Jep LA dﬁ i Q GV sl (oba ) Jeh &
bl bW Ué,;)\ Wb e

e
03)4,&\ Gobl\ e s U\_J\j\ wo\> CrLes Olg-&\ \“J -
. f)’,,/J\ £ '»—J\ ‘ , <y
{_\Mq\,,}}—%_} g OFeﬂ Lol C's((wmgﬂl’ Q,J):u 14 ,\/ 2o o Moy
! \}"( O ( o> \ﬂ\-»“
|- i
GMLSLLD { ‘J\,/vl-u/ ley’ lhfll.\qﬁm Cu IA . J sﬁp’gadg'ls \~

Lﬁ\\ﬁé':?;ru/@\r")\umu\;.,u| L= lald G gds A B PN |



j(;unc/a{fon Ana!yfi)g Desijn

Qc&&iﬁmn Al. Shaon

FO\A!\A:&‘\EQV\ s De CeV\;‘\\'c)vw ,—Lm?c,{\o\\qcl&& EWPOSE.?:’ '
e A\ R w5 O LN o
[ foanal/bn Is Fhe Par}l opan eng/’ﬂ&:fc:/ Syjfcm FHhat

£

.,_..;"/ann.sm:'/ to ;ch n }CJ 'H‘-c (AnJc//J in S‘o:'/ ov I’C)C,K.

— AW iolaids & S e Gl il G2l 0 5
2_ Al enginceh:g Canstruction fCSrlt'vy on the €artl must

 be Camried by Sorc kined of inderfice alm. } il
‘goy\_.v\clq'\“QY\_f... S, ﬁuu:}o\‘llbh s ost

‘QJ() 'Hw €l/\7;'n(ér/l« 5

J
, F—vadq*n‘ovxs; Class;

C»‘(a\tfovg : G*T‘“S":;\j
TGN o\
_u!;\f\an‘}l'dr\s mv\j Ioe_ dd SSl.ﬁ'ch © LQJ
— A Sl\n”()w/ ‘fc.n'w\o(d;‘

-7 D/Bg | .

im y’a/ }am f /°an

757[3 SRR B\ P R P \s a‘e‘,‘,.xg.i

1on : exaw,o[z.- S/’V%J éd}tj

P ”1«.)(3\/ -

|.¢h: (fa\ur‘&: P\‘\ls L—ﬁ /8 )/L’
oL ol Y) -+

: 1

.

A. Shu-bwgw&i«j‘«bh B DCQP S'.O\kV\A‘x\‘IQV\
DR Lo /B>y

— — —

g




\(Cye D)

A\

2\

_WJL. { iqure bellow illustrates ﬂzrccbas/o foundation Fypes -
" ' | (N 222\

hnlrx_,v aﬂ |.|\
BL

) MW\NQL |DSSL§.>.QW.

<

VS 74N

)
S

rv su.hsn .m?.SLn.r.o:

)

Back L]
Soil

x“nun

?Oﬁmﬁ Ca

é;k\
K

<) Rela ‘.\:.Ww

Slruc uye
W



TABLE 1-1

Foundation types and typical usage

Uit satti gl %

Foundation type

Use

‘Applicable soil conditions

Shallow foundations (generally D/B = 1)

Spread footings,
wall footings

Combined footings

Mat foundations

Individual columns, walls

Two to four columns on
footing and/or space is
limited

Several rcws of parallel
columns; heavy column
loads; use to reduce differ-
ential settlements

Any conditions where bearing
capacity is adequate for applied
load. May use on a single stra-
tum; firm layer over soft layer or
soft layer over firm layer. Check
settlements from any source.

Same as for spread footings
above.

Soil bearing capacity is generally
less than for spread footings, and
over half the plan area would be
covered by spread footings. Check
settlements from any source.

Deep foundations (generally L,/B = 4%)

Floating pile

Bearing pile

Drilled piers or
caissons

In groups of 2* supporting
a cap that interfaces with
column(s)

Same as for floating pile

Same as for piles; use
fewer; For large column
loads

Surface and near-surface soils
have low bearing capacity and
competent soil is at great depth.
Sufficient skin resistance can be
developed by soil-to-pile perime-
ter to carry anticipated loads.
Surface and near-surface soils

not relied on for skin resistance;
competent soil for point load is at

a practical depth (8-20 m).

Same as for piles. May be float-
ing or point-bearing (or combina-
tion). Depends on depth to com-
petent bearing stratum.

Retaining structures

Retaining wails,
bridge abutments

Sheeting structures
(sheet pile, wood
sheeting, etc.)

Permanent material
retention

Temporary or permanent
for excavations, marine
cofferdams for river work

Any type of soil but a specified
zone (Chaps. 11, 12) in backfill is
usually of controlled fill.

Retain any soil or water. Back-
fill for waterfront and cofferdam
systems is usually granular for
greater drainage.
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