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ANALYSIS AND DESIGN OF SHEET PILE
BY MICROCOMPUTER

BY MR. SONGGLOD SAB-UENG

MR. WIRACH CHATWONGVAN

ASVISOR MR. AMNUAY PANICHAKULPONG

ABSTRACT

Sheet pile walls are widely used in construction in task of excavation in order
to prevent the lateral earth pressure. Before the sheet piles are used, the embedment
and sheet pile structure must be analyzed and designed first. To analyze and design
sheet pile correctly ‘and quickly, this pregram is fabricated through the finite element
method and the turbo C is used as the programming language. The program allowed
user to input parameters of soil, P-X coding, section of sheet pile, and anchor rods
data to solve. The output which represent the results are the embedment, internal
member reactions(either forces or moments), lateral earth pressures, and comparison
between steel strength and internal forces occurring in member in order to summarize

the steel type that can be used
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Plan and elevation of the tortoise
ol Hegetor (from a Greek manuscript
of the 10th century).

4 v e of
9. INTOIAANATUVY

(A.f1. 1250)
- Saw for cutting off pile heads
below water, devised by Villard de
Honndcourt (around 1250},
| fﬂl"
t fl. INTDINDAITUVY
b
;ﬁ; i (R.f1. 1450)

Drop~hammer piling rig designed by
Francesco dl Giorgio (around 1450),
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(1) Piled Wall

3 (2) Wall on limestone block

' (3) Wall on stone wedge

¢t piled wall {the black represents a layer of
<oy that acted as a seal to keep the moisture
1*. to prevent the piles from rotting}) -

«2.] composed of small blocks founded on a
-e13¢ dlock of limestone - 3: wall composed of
*etive g12ed blocks founded on wedges of
*1 ~e, with, on the left, the original shor-
«*3. brawing by J. L. Girault.

- Romano-Gallic period - Paulnay
ltrance), Harshy soils. C. Coulon and J.
ecingren (1982)

it 26 ningumsldiaeudulugn Romano-Gallic

(50-70 1 RounTaamau)
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R foundations of the outer walls for a
buitding at Venice , after Creazza (1974,

: Adjustment devices for ditferential
settlement.

3

1 Filtering sand - 2 Clay - J Natural soul

Venettan underground tank.

d d -
i 27 emsilfendinludewatiy
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fl. LN Rialto
(A.fl. 1588-1592)

- Rlalto Bridge (Venice) - end of
16th century.

Side PENITENTI I Side SAN GIOBBE

9. LW “Tre Archi”

Silty clay | |
Sand [ AN 38 I
an L6m | | Rm !‘\V{ &m b | (A.f. 1688)
Pall radici
Fondedile

- Longltudial section through the
"Tre Archi" bridge, Venice, with
a half section showing the root
piles installed,

d d -
Uil 28 gumnnasmuiiady deanily
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3cm. Mastic layer )
Burnt bricks L wall

A domestic drain from the Kassite
period (1500 B.C.)

n. vieszanugn 1500 Unpunianma

r-——'——- 10—
-ioza r—ow -I»ozaT- N
Burnt brick =
chimney == .
=== T_ =
= ; e
==
= Fill
== Sond
£ /
T2EE = gord o
B Sapd
E§;4 Egyptian method of excavating an
Whed! % |52 artesian well, based on the
\\\:\ ﬁ? descciption by Beadnell (1909).

Q’ fl. Artesign Well Qﬂﬁﬁﬂﬁ'

The zarblyyeh, or Egyptlan self-
sinking calsson (interpretation
of the description).

s

¥. Sinking Caisson ABELA

P | Y v
U7 2.9 TavaadradnunsiReaiy Sheet Pile
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ab.

ustrating the use of

sl

- Fired carth

Diagram 111

wooden reinfocrcement

1n foundations built of

~3labs.

tired e2acth

Susuld

n. dgLasy

1 Wooden tic-bar to withstand the concrete

thrust
tnside brick

Romari concrete cast

‘foecmwork foc

foundations.

v. nsunsafudwdgpaTudaeld

P v
Uit 2-10 gunmlsian Caisson Tugalniu
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4
. Caisson diniugunnldih Tay

Leonardo da Vinei

“Meana of emptying a port: make {v 40
spans wida along aach facet having emptied
the calsson so [ormed, leaving one lace tn
place torm a second calsson adjacent, us fnyg
the three other faces and then empty this
in the same manner.”

Leonardo da Vincl - Calsson for . —
foundations below the water
table.

FF
Cw
= Y

B SeCTION EXCAWIED
o THRIOUGH TUFF ﬁ]
N i}

- BRICKWORA

S e

e — D —u—ap——an——l

=

Py

e me e e e e

——— - oRIDCE

- The shaft at Orvieto built by the (talian milltary englnenr de Sangallo In 1530,

v, grusnlddugy share udand (a5, 1530)

d v o
¥ 2-11 gumndnysiRvaiy Sheet Pile Tuganatg
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(2) Sheet Pile ABUNTA
Sheet Pile ABUNTA ﬂmzﬂﬁl1ﬂu§udauﬂ1t§n;ﬂ§aﬂ§u
uazsosdiniuldse (tongue-and-groove joint) fussiedudau
Sheet Pile ﬂaun‘s‘mdﬁ:ﬁuumlnqjun:ihfmﬁnmn denenasly
Tugude Iunuitawdudaunn Sohlussdumlummen
n hidaenTdon sufumsidouesfeni¥luaufimsay
Sheet Pile asuninannte i Tnseadreitmnh14 Tay
YATURELBIRUAL grouting 7 joint HEmINABNEToNAY udedily
AmuozABay expansion joints AABALUIVEIAUINIAIY
(3) Sheet Pile 13
sheet Pile 1} Wiumayaauiiianudinluiinmin fe eglu
19 0-3 AT Sheet Pite Tz luandifulnssadudnim
¥y Wiuaureluntstimeinfensriessoh d19519 sheet
pile Wtﬂu'[ﬂﬂﬂ%’Nmaiﬁanmﬁaﬁzﬁuﬂ’w'lé’ﬁu wdnsilmsinfioy
houniiftefleafu 1o drovhidergmsidnuihinds 10-15
bl
(4) Sheet Pile Slurry
(5) Sheet Pile wuvjssau)szaiu

v, upea S sAnR
(1) Sheet Pile LLUABA
(2) Sheet Pile wuumdeiud
(3) Sheet Pile tuuyaudalensl

(4) Sheet Pile tUnyAuAIA0s 9 900’1

a. mimugiuwvesTassadade lihlsznen1dam
(1) Cantilever Sheet Piling
(2) Anchored Sheet Piling
(3) Braced Sheet Piling
(4) Coffer Dam. 138 Double Wall Sheet Piling
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Circular Section :

21

O O O O

Coffer Dam :

Circular + Diaphragm

Clover Leaves

zﬂﬁ 2-13 (710)



22

Kiveted Type Welded Type Reveted Type Welded Type

UG-1R uc-1w UJ-2R uJaw 2428
- L4 -A-'- '
] N
1
-l ' v . -' .
.'. " e
» - - T ¢ . R
- - ) ,
uc-2n uc-2w ' uJ-aw 2J.2W
‘i
]
| .
* - ® : i ¢ < . ~ ]
- = - - — 5 - — e o
4
UC-3R uc-aw F-1R
’, P
[} ’
N o} e
b :
-.-

UJ-1R UJ-1W

-t

ZJw Faw

S N} ==t
letter symbols :
Xy S U-Type Piling
/N Z-Type Piling
Forrnninnens Straight web-Type piling
L O Comer Piling
T Junction Piling
Ruieninn Riveted Piling
W Welded Piling

< v
71 2-14 pupuveanihdn Sheet Pite inéin
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f. precasted sections
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Soil side

Precut logging
placed ogoinst

Soil side

Paoce cgneryte

Secondory
row

- *, 4 o ‘o v

. o 00X, & s 4% 00 :\

(AN 5 ALy T ..3.5""0 AAT,“R.") RO e Primary
row

o +
- Secondory
row
AN

Foce concrete

T ) ;
) 7, ¥ 4
S 77 we /; % £
I\ 37 AR \ 47 -\Prlmory
MY I SACHEMS N R AV PN M S WP SV U row
Separate face concrete woll Drainoge gallery

Interlockad pile

Cuttl
Overlapping  pite
{6 In usually)

Bentonite~cement grout in [nterlocked plles

Concrete pile
{cutting}

{usuolly}

¥. 7niAAYD4 bored pile walls

(RBUNTA - Bentonite)

il 2-15 (o)
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naefui %

. Precasted
Soil side
Groul remaining Soil side
{ in place yTie rod if necessary Grout remounmq in ploce . Tierod
- W i \\\\\\\\\\\.\M\ \\\}“! NS
AN &_ % Wi
. . \
Grout removed during excavoltion Grout removed dunno excovation
Excavation side £ xcovation side
Hybrid
frefobricoted
ot . m'mforrmncnl

ALTCIILTRRRRRRANSANNWY \\ =& LS AAAN AL T

AN RN

w7
7
A

WSS \\
Cost-in-place wall
(a)
Tio rod.
il nucussory
Slow -sulting grout [’ A
il BRI, "
vor7 ML LN LA R
“ \_i o X :
A Fill -in-eloment
Prefgbricoted {wood,concreto otc.)
elomeant

(b}

Reinforcement .Pre fob{icoied
4 “ glement

""" ’ Overlapping
{ond continulty)
of horizonto! reinforcaments

Tie rod
{ - it necessary
(e A2 4R P AL Al LI II ALY, -'-'; 3 AR Y/ S AALS S A
1 ' 2 3 g // %
N7 vl
M .4 ¢l oy (fdhadaidsae frroet Ll T 2 - (o

(c)

f. JUnvh@nves Disphragm Walls
| )
31/ 2-15 (#e)



Composite Walls

Primary ponats

Secondory
panel

Concrote

Steel piles
(o}

Primory ponels

Secondary
panel

f1. (10)

31t 2-15 (o)
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Cantilever Sheet Piling :
~
3
NN
Anchored Sheet Piling :
NN
_.___‘.g__
—7
0\ v\ N7
Anchored Retaining Wall Jetty ou Mole

d >
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Relieving-Plat form Wall

Braced Sheet Piling :

30

Paking Ancher Frame Ancher
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Simultoneous construtlon: upward
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! ” 1 downword

Yressaran

"
133 Street level ]4 Dmphroqm mlll 60 cm thick
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[
\
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[
[
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[
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s e
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Clad 3= ol el
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Basement

“"”l

1 D). el

223

t

)

sl Tevel

Coorse ond
Fine sond

ALannnee;
T T T Ty YT

R ORI R TR

PP TR T IITT AT te Tt
‘ Clayay imestone
1k interspersed

th
BRI T ITIIR IS

Lot aturtestinae,.
R TITTTYTT LTI VR

T TPT RO LRI L P

Example of downward construction showing a multilevel struc-
ture for underground parking in Paria: (a) plan and () section A-A. (From
Fenoux, 1971.)
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Protective concrefe 3

YWolnnrool‘ membrane

s
Concrele shoulder
Road surfoce concrele
/ Ballost ”;
2% -——» '44
A

Scale (")
[} 3m
35m
1 o 15 65 110, 15.65 "
f :?J"”IJ;I"‘"_"J'IA JAA..‘IA m
2.100 'y
\’uritlblr

oo A B Fe

-y

14.20 0501/

1123 _ﬂ_l

% ‘ i
Rhina sand L]
Fine sond ———“—‘”““ Sturry woll

-'-———-‘_—-——-
! Dischorge waell
diometer <0 33 m

(b I

Ruped Tunnel, Belgium: (u) typical cross sgction of the sunken tubes used in

the Rupel river and { 1e maritime canali (b) typical section of the cut-and-cover tunnel used
in the land portion Lotween the waterways. (Franki.)

@ Tuen 8@

i 2-19 (din)



35

Cop slob ond plot form
R L
ST
\J Cop
slab
4
‘fL Reor
TR duoﬁhroom Sueevice duct
a
" Seo / [Concrete opron
= i level — jLT
Front Lood-beoring Load-beoring N o : N
diophragm sloment slemonts ~ -‘J .o Lo
woll wr— Hydraulicully
; (6) Diophfugm plocad sandfin~~
(a) woll —— R
tm thich . Ornigmaot
Cop slab Lrodged
luvel — Lo
vo'( Ao " e
= - cap | Tiebacks (BRI 108111 ettt EL e 8 e 1 =
slab e T Gromite badrock 100- t
nchor
wolls 4 Tubular dowel :,?,cckho,,
Quay wall for the Peterhead (England) har-

bLor development.

Constrution

joint —
|- Buttress

l+—Front T woll

Dlaphrogm wall
(d)

(c)
Schematic designs of water{ront facilitics by diaphragm,

walls and related elements.
(initvuiie)

(Insea$re)szinn Water Front)

Concrete dom

/;Z‘;l:mbonkment 55—
built with clay from e
i the bosin excavation
A A RS M
N Inctined .
bored piles Continuous *
diophrogm woll
< Sond and grovel =~
=/ 0.2 PRI, WO . -~ 0. M. V.
< Impervious solid loom —~
. Concrete dam and diaphragm wall for Nottingham
(England) waler basin.
(Water Basin)
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— Diophragm wolls

iaAn AR
HR Y : Ty 45.6
!
36.8 — M- R I A |
'Jl ' 0 [ et
LU

71.54 _l
{a)
Rivor lovel, el.'. 3.3
{spring tide) - [\1!\,1I\11\1
Sployr, /
soddig /77Tl
1 /Anchorage "t
£ ! foce for
/ , cobles by
CAIRG OO MDA T ‘
Woter
Diophrogm E1 -15.0
wall ——] sand ond
woter
£1-33.0
(b}

Foundation anchorage for the Humber suspension
bridge at the Barton site: (a) plan showing dinphrage wall block
and anchorage; (b) longitudinal scction. All dimensions nil ele-
vations ip meters.

(Ancgorage Foundation Y94 Suspension Bridge)

\Existlnq ground level

O
“ Dlophrogm wolis
Z BR) ";7] functioning as
%, ’;4——- underpinning
H i .
Grouted A1 1] | Prestressed - Use of d'luphnq;m
zone T } | | % tigbocks walls in conjunction with grout-
4 : T - ing to underpin sn existing sub-
ﬁ | (| [ Yottom of wuy structure.
A b [ 1 4 eucovation
T — + 7 and top of
M-’W!,.-J——L/j hord stratum

(§MINTLUY confinement V84§ Tuai 14Aw)
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Floating roof
u..——"‘-'_—-“ T e St
,4'....—-—‘ - P tonk
: Concrete tank prestressed or i
. medim staslreinforced | Capping
r:r'::. wihring beams ! beom
)
e——— I " - o wer?
:Rcduud teval for grouting | Volorlonr .
I aan CCE , e
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P a [ a T
A Gunaind A ozeglugdues e oz X wozweing Asa’ nezm1dlagiimIgu

- ] o J ¥
mmncﬁwm‘ﬂ‘mnu ‘Nuﬂﬂi‘lﬁﬂdd

481 2EL 481 | 6BI |2BI | -6EI
s=|L i It I Ol LTl %
2EL 4Bl 2E1 QEI‘ 4B1 | -6EL
L I AN & 2SI (L
1 0 4B1 | oEl 2BI | -GEL
L L L | L
A= [IL | 6El | 12FI+K, |6EI |-12EI
ASA" =| L | L L L
0 1 2BI | 6EI 481 | -6ElL
L |L L | L
AL | -L GEI | 12EI 6EI | -L2BI+K,
dol Y col oY
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' ] -1 ) - Py
#1 node soil spring vziimizuiu FL* #aldmen slugdaveunlfiion
- 1o 1 A
YoIAY (Modulus of subgrade reaction) unzifueqnnm contributory node area U8
t o o
k = AN mevdwa1dEd

K, = L Bk uas K, = L+ LBk
2 2

Bowles (1974a) 1&uerasldifiu nadninafigasz1Annmaga end springs
Sw 2 SwsWaritndudeyaitidnnmsialaoldmadnves Vesic uaz
Johnson (1963)

ainglit 2 eziivimas e unwRiiyede (W node it 1 fhudu

psuw)

P, - B+ F - KX, = 0

L

A

o &, + By Mgorantu Asa’ udl mensaioumumadroulf
y

Tnai dall

T
P, = ASA,,X, + KX, = (ASA ., + KpX,

n5ef1 Node Spring ﬁvqnmnw‘iunTﬂﬂtmsﬂumﬁﬁ‘agjluuu'xquﬁmmz
au (woy (il TﬂtmmﬁdnJu'mmwﬂﬂi'"?mﬁmwmn'lumﬁ'mm Node Sml
Spring Srozadriulussniumsdeudoyn Tugl Spring Array unziaoniiu
ASA ﬁvqnﬁ%wum arastiufinidiunsdl Nonlmear) (oA Springs NozgnuINIth
'hﬂumu*n0q1uummwmmmzﬂu 30 10# 1 Y83 banded matrix figniditiu
1lsed)
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- T -
Tuminsrvaeunnugndssveamning Asa” fle  sxdoathuunindiil
' [ Y ¢ J ' R . o [ J
anwauag s luumuoelioifugud $aa1 soil Spring sxilusifiuand
A - T Q o o ’
Thitvudeltweind asa’ i lunmussiivinzay 39337 WAessthudn
. spring dmfulunydl Tension Bffect suntsHsnnsomidnonld  Faflez1dem

P 5 3 4 3 o - f
Shear Effect igiudy (luflagudluuimioiveauaindg)
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d
5. unInG P
- ‘J L] L3 .’I L]
wa3ng P evUsenoudie Amay Rilnuilugud uazndimmindafeunus
o ] a0 1w
nyvthiigadesa « fida hihiuguédly
A - v < 4
dle usanssvhp) INAmReITy P-X coding (lugafii 5-5) erilinysanany
& A aa P v g a 4 g
du ) uaniiedfismaninsatudwessiinToanuoiiu )
. d d
nntiedu ssuiunduihunssdeatale p-X coding M4 lumyad

wadnd A feldvmadnt dauuderweshidnadnifanain’ld

dmfuimflegsznnegads wsdeadonhielndeoniedeyil

1. dermusaluegane ode) finglnd q  Tavmaldgiuuves simple
beam

2. dwninse ldgade (mode) floglnd 4 'Iﬂu%?;uthuqnﬂﬂ (fixed) 1
daw 1H18510v84 fixed-end moments HaztFufRoN @3 lutuIR) ’J‘%ifﬁzqn
Foenoudramn uamsdrrsdiuannn q seldnanwnuues ldiumsdimlpnn

A & d 9
MIMUIUNH U UANBIUANU Y
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6. Modulus of Subgrade Reactions k,

75 Finite Blement 18141 k, Whussfuuuy Passive hiduiteg1d Dredge
Line #A1UMYNYBY Sheet Pile 1Y Bowles (1974a) T8MNIT3nT1zH model ¥84
Sheet Pile 9INMINAABY (aZH1510971U model UBY Sheet Pile ‘%‘Qﬂﬂﬂtj Tschebo-
tarilff (1949) Ua¥ Rowe (1952) 1A yhldeunsodszinas k, duih

v d [l o
anudsmuanuan Tdmuaunisse i

v

»
unzisenseUssnun k, 1Rendall

k, = C(SF)q,

A P ' ' P -
148 q, = Bearing Capacity NANuanAN 9 vt Uil luAU Y Sheet

Pile
C = 12 fimfussuudengy
C = 40 nsussuy St

SF = Safety Factor 1ag%1 1114 SF = 2 Tudunyis uas sF=3 lu

o -]
Aumilen
uasfil k, 8115011 149N UNT Bearing Capacity il

k, = g, = CEN,+qN, +0.5yBNy)
All

U A o . @
idfle H = AMIRADUMIYBY Sheet Pile (L 1/12 ft H38 0.0254 W1,

W ¢ = 122 luszuudangy uSe ¢ = 40 Tusrvw st ezld

A, = C@N, + 0.5yBNy)
BZ = CONZ)
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i K, Fgdos Wi Tnudsn uasusafiougndes  dausmimausudaves
Sheet Pile 8199 higndeaiin

AGIEAVD K, ﬁzﬁuadﬁm"l Ultimste Bearing Pressure IRMUANAN
mytsznam k, NnaumItruussiinIioseniwansznuusd nontinear e
nddamsld Xxmax e Tsuntueshandail

1. #9170mJ31M node soil spring AAUMIA Dredge Line mimifiadwdeyy
ipmInon Sheet Pile

2. liifAf node spring 18 X1 > Xmax dailwareduTasunuiidion

negative node force ﬁ’qmmm'lé’mn
- Pi = XmaxKi

7 S, M 7
10 Ki = node soil spring ¥ node 1a 9

Pi = load MINUASNY P
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UNil 6

mal¥nulilsunsulumsesnuuy SHEET PILE

¥
1. Yuneumsivnullsunsy
~ A 5 4 & 4 4 9
1. WamnTenouRunesuasndann Boot 1noaSoudesuds milesvss
- I 4 o 1Y J
aouRunesozludail
C:>
d d pE
2. whasuladuazladnned Tunladnne$ndIng sHERTPLEXE uda
- 4
fiurd sHEETPI iveiflumaFenidTlsunsulumsesnuuy SHEET PILE
3. floudeyalu DATA MODE
A A [ ]
4. dioflsudoyaoudoouds 150014 sSOLUTION MODE e

swazdoalumalvauldnsy
A - A { -
o un sHERTPI ifisSon1dTusunsuuds vumbeensufinaesoy

usalugui 6.1

KING MONGKUT INSTUTUE OF TECHNOLOGY LADKRABANG

T S N T S N o T T T T T T Em St T e e T BT mr e e I e mm Em ES S e m s S e S T e e T e S A e e M e e e e o - e -
=== B i e R T L 2 - 2 23 5 F 3 F & X E 3 F ¥ X ¥ ¥ ¥ ¥ 3

FACULTY OF ENGINEER
DEPARTMENT OF CONSTRUCTION TECHNOLOGY
SPECIAL PROJECT
BECHELOR OF ENGINEERING (CONSTRUCTION ENGINEERING)
ADVISER MR.AMNOUY PANITKULPONG
BY SONGGLOD SAE-UENG CODE 34103124
BY WIRACH CHATWONGVAN CODE 34106334

DATE : 03/04/95
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LY A 1 s 4
drdusisildng ENTER ifieidrg MAIN MENU uasmihosasuiuned

!

‘o
wiudagilil 6-2

SHEETPILE DESIGN
KING MONGKUT INSTUTUE OF TECHNOLOGY LADKRABANG

T T T I N L I N T T T T T T S N T N S T S S S S T S S S S S S S S e S T T o R e

DATA MODE
SOLUTION MODE
RESULT MODE
QUIT PROGRAM

[ I [

O oo

I
il
n
"

> SELECT

e
71l 62 uaAIn199v8Y MAIN MENU

1 MAIN MENU szneudan
1.D = DATA MODE .

&

. S = SOLUTION MODE

83

. R = RESULT MODE

E

. Q = QUIT PROGRAM

1. DATA MODE FonlfTaufind D
@ 13 ‘:‘ A
Wemiutleudoyarn q AdeslFlumsdinm desuonldllunsuee
Foaduntleudeyalu MoDE fewane  uazmfwenndsnnidrlllu pata

v 14
MODE auiilusagilil 63
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SHEETPILE DESIGN
KING MONGKUT INSTUTUE OF TECHNOLOGY LADKRABANG

NODE DATA

ELEMENT DATA
SELECT SHEET PILE
ANCHOR ROD

LOAD DATA

CHANGE FACTOR
QuUIT

QMU »nmZ
oo

1]
n
[t}

=> SELECT

o g
71l 63 urAnthesnundnnien DATA MODE

angUil 63 szfun awlu DATA MODE asznavdedeyaiiinn
doclowdnluedl

1.1 N=NODE DATA

12 B=ELEMENT DATA

1.3 $ = SELECT SHEET PILE

14 A = ANCHOR ROD

15 L=LOAD DATA

1.6 F = CHANGE FACTOR

17 Q= QUIT



1m

1.1 NODE DATA iFonidTaufiun N
A U A 1 o
Hifinfloun1vesdruu Node Hoginilouaz1d Dredge Line nthosniunds

: v P
i$15] NODE DATA uamifsjili 64

SHEETPILE DESIGN
KING MONGKUT INSTUTUE OF TECHNOLOGY LADKRABANG

NUMBER OF NODE ABOVE DREDGE LINE [ 0]

B =
U = NUMBER OF NODE UNDER DREDGE LINE [ o]
Q = QUIT

===>SELECT

d v oy
71l 64 uemantheenwmdudig NODE DATA

gt 6-4 - iiloisestloumi$iuan Node finginiio Dredge Line TRuw
B
- ifeisesflounir$ruau Node 710418 Dredge Line Wiud U
- dleflousiiuu Node Wemeasnidoudoonda Woenmn

NODE DATA Taufiun Q
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1.2 BLEMENT DATA (3unl§Taufiud B .
A ﬂ' 1 1 @ K )
ietlounnuervesBuduan q wlheenwwdtvindrg BELEMENT

v d
DATA uamdajii 6-5

SHEETPILE DESIGN
KING MONGKUT INSTUTUE OF TECHNOLOGY LADKRABANG

>INPUT ELEMENT LENGTH

1. PRESS <RETURN> AFTER INPUT DATA
! 2. PRESS <ELEM # ZERO> TO TERMINATE THIS INPUT

PREVIOUS ENTRY : 0 0.00
>CURRENT ENTRY

d SRED,
9l 6-5 uermamihveniondadng BLEMENT DATA

g1t 6-5 oisdsematlounnueniveesiudiu Blementy 11 Tao
Auinnoavvesdudnnfundane ENTER udafleumnnuemvesdudaazng
eNTER sfimdlendiluezdeniuludiuy 1 vinin el 19nsaeaeugn
Foamdoly drenittleudrlfalifloududrliuaudn dittlowdr T Inufes 1y
unuanm wasileifousmuaudidesmsesnnin ELEMENT DATA hig

3 L4 :.{
DATA MODE 1¥#un 0 1 BLEMENT
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13 SELECT SHEET PILE (unldlasfiun s
A = 3 [ % 1
inoidenyiiaves SHEET PILE wihvenwndudhg SELECT SHEET
o d g »
PILE ueraasagilil 6-6 uasmidiauasswasidoaysd SHEET PILE uaaindlu

<
ATNHN 6.1

SHEETPILE DESIGN
KING MONGKUT INSTUTUE OF TECHNOLOGY LADKRABANG

e - T T T L L L 2 2 1 1

T T T T

SECTION PZ40
SECTION PZ35
SECTION PZ27
SECTION PZ22
SECTION PS31
SECTION PS27.5
. SECTION PSA23
QUIT

@D WP

=====> SELECT
s v )
51 6-6 unmaninenwmdutdig SELECT SHEET PILE

4 A o < ¢ o
'ﬂ'lﬂilj'n 6-6 1FNUToNYUAYEY SHEET PILE 'lﬁ‘.[ﬂﬂﬂllﬂﬂ’ilﬂ'ﬂﬂﬂ\l
P> A A A o a
SECTION 'Vll'i"l?#ﬂ\lﬂ’lﬁlﬂﬂﬂ uazmmﬂmenuﬁa mzﬂiwn:mumm SHEE PILE

uaaa I dau ldnswludmanvessenin



d & 2 J
ATNN 6.1 llﬂﬁiﬂ«1ﬂﬂllﬂ$ﬁ1ﬂﬂ:t§ﬂﬂ‘ﬂﬂ€ SHEET PILE $YUAAN 9

Stee! sheetpiling sections produced in the U'nited Statest

114

Section Moment of
Depth Driving weieht modulus} inertis
d distance, bt per pile, per pile,
Section in in i, ft B, fr? in? in*
index mm mm KNm ANm? o m’x 1070 m’x 10
060in (15 mm) PZ40 16.1 19.69 65.6 40.0 99.6 805.4
410 500 0.96 191 1.632 335.23
P7.35 149 22.64 66.0 350 914 6818
380 $75 0.96 1.67 1.498 283.7
0.375in (10 mm) pz27 12 18 405 770 453 2763
305 460 0.59 1.29 0.742 1150
] PZ22 9 2 403 220 33t 154.7
d 0.375in (10 mm) 230 560 0.59 1.08 0.542 64.39
| 0.375in (10 mm)
0500 (127 mm) PS3t A '19.69 £0.9 N0 kR 83
500 0.75 1.48 0.054 2.206
‘ 0.40 in (10 mm) PS27.$ a 19.69 4.1 275 33 53
; 500 066 131 0054 2.206
)
0.375in (10 mm) PSAL} s 16.00 30.7 23.0 32 55
405 045 1.10 0.052 2.290

1 These <ections are pow only available from Bethichem Steel Corporation,

Stee! grades AX28 with F, = 39 ksi (270 MPa)

AST2 with F, = S0 and 60 ksi (345 and 415 \MPa)

A690 with F, = 50 ksi (345 MPa) for manne cnsironments
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1.4 ANCHOR ROD iFunl¥Taufiun A
A P
ifeifonyiinvee SHEET PILE uaxfloudeyavss ANCHOR ROD

@ 1 o “
nihvemendanmdrg ANCHOR ROD uamidagui 6.7

SHEETPILE DESIGN
KING MONGKUT INSTUTUE OF TECHNOLOGY LADKRABANG

e e L L L

ANCHOR ROD

N = NUMBER OF ANCHOR ROD [ 1]

(0 FOR CANTILEVER SHEET PILE) )

(1 FOR ANCHORED SHEET PILE)
Q = QUIT
NUMBER 1
SECTION AREA OF ANCHOR ROD (0.000 M"2.] = 0.002
SPACING OF ANCHOR ROD [ 0.00 M.] = 1
LENGTH OF ANCHOR ROD (L0LI00 M o= 10
SLOP WITH HORIZONTAL [ 0.00]) =
NODE ANCHOR ROD (& NI 2

2 % '
Uit 67 usmamheenwndudg ANCHOR ROD

<> 4 B\ -
vyt 67 iR N udrestiumsidenyiiaves SHEET PILE
Tay
fitud 0 oxidlu SHEET PILE wiln CANTILEVER
Sfiun 1 oziflu SHEET PILE %fla ANCHORED lates
¥ A
isfloudeyaves aNcHOR ROD 1ol Tumsthun
A ' H '
deintloudeymainsoudesuds mysenvinaauilluy DATA MODE

M1 TaoRun Q
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i
15 LOAD DATA BunldTaufuni L |

A d d ol v d v
Winetloudoyaiunvafesdumsnussdudrutuiinssiidu SHEET PILE

o ' v <
nihvemendannid1g LOAD DATA szudaadlddsqilii 6.8

SHEETPILE DESIGN
KING MONGKUT INSTUTUE OF TECHNOLOGY LADKRABANG

============================================================n=====a=

LOAD DATA

R = ANGLE OF INTERNAL FRICTION [ 0.00]

w = UNITS WEIGTH OF SOIL [ 0.00 Tons/M"~3.]

S = SURCHARGE LOAD [ 0.00 Tons/M"2.1]

F = FRONT WALL WATER LEVEL AT NODE [ 0]

B = BACK WALL WATER LEVEL AT NODE [ 01

¢ = COHESION OF SOIL ) [ 0.00 Tons/M"~2.]

A = As (As = 40(cNc + 0.5wNw) [ 0.00 Tons/M"2.]

7 = Bs (Bs = 40 (wNqg) [ 0.00 Tons/M~2.)
O = QUITE

==> SELECT :

A o .
17 68 uamamihwemondudig LOAD DATA
< A 1 ) < Y
nnpli 68 iieirudig LoaD DATA udreziunildeyatiszdestiouds

R = ANGLE OF INTERNAL PRICTION
= yuidgamun1 luvesau (admm)
w = UNITS WEIGTH OF SOIL (TONS/MA3)
= mizhminyesdu (Au/au.a.)
S = SURCHARGE LOAD (TONS/M*2) ’
- hminunIsednse SHEET PILE (AUMT.N)
F = FRONT WALL WATER LEVEL AT NODE
- NODE fifluumisvesssdihdmh SHEET PILE
wieduilyadu
B = BACK WALL WATER LEVEL AT NODE

:‘ ' o y ¥
= NODE iiJushunisusassdnhdunds SHEET PILE



c

<t ﬁ A © A ' o
= UTIYANUYINTOUTUYBUUUU (AU/MT.N)

A = As = 40(cNc + 0.5W’NW)

= COHESION OF SOIL (TONS/MA"2)

7. = Bs = 40(w' Nq)

A ]
139 w =w-1
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«fy v da o [ [l
Taw Asttaz Bs sziluan lgdimiunint SOIL SPRING (910 BOWLES,

FOUNDATION ANALYSIS AND DESIGN . 4th EDITION. i 588) uasA1 Ne,

o
Nw(Ny), Nq 9t 1dnnmsni 6.2

< '
MINN 6.2 LAAINT N, Nw, Nq

Note that N, and V, are same for all three methods: subscripts identify author for N, !

I’

'b -V-: 'va N'.-(MI .V 1M N 14 N.u'N: 2 m!“ ¢“ LY Sin !P,‘:
0 5.04 1.0 0.0 0.0 00  0.195 0.000
s 649 16 0.1 0.1 04 0242 0.146

10 8.34 25 0.4 0.4 1.2 0296 0.241

15 1097 39 1.2 1.1 26 0359 0.294

0 1483 A4 29 %9 54 0431 0315

b 2071 107 __ 63 6.3 109 0514 0.311

6 2335 i 79 30 12.5 1,533 0.308

23 25.79 14.7 10.9 1.2 167  0.570 0.299

0 30.13 18.4 15.1 15.7 24 0610 0.289

32 3547 232 208 20 302 0653 0.276

34 214 294 287 311 410 0698 0.262

36 50.35 37.7 40,0 144 562 0.746 0.247

8 61.31 189 56.1 640 719 0.797 0.231

10 7525 64l 794 93.6 109.3 03852 0.214

15 13373 1347 2005 2623 2713 1.007 0.172

50 266.50 3185 5674 8717 761.3 1.195 0.131

4 -4 o 1 4 9 o
diosfloudoyalu LoAD DATA wFeuda 1ezndulids DATA

MODE Iat

a7
NUN Q




119

A ' w
diesmdly FACTOR s q udransasenyds INpUT MODE 14Tao

- I 4
AU Q

17 Quit Buni¥lauRun Q
A ' .
4i#veenein DATA MoDE g MAIN MENU mewdannfloudeyn
Tu DATA MODE iFvudssuds

2. SOLUTION MODE 3oni¥Taufiun s
Wehmsuidunsudnnumdrainiiideims Taelddeyaifloulu

DATA MODE

8. RESULT MODE Funldlauiind R
W Tnunsuuansdeyaiidiuan1dnn soLution mMope WY
Waonmyw wheemendnnidonld RUSULT MODE i axuaas1édieqd

6-10

SHEETPILE DESIGN
KING MONGKUT INSTUTUE OF TECHNOLOGY LADKRABANG

DATA INPUT
MOMENT
REACTION
DISPLACEMENT
SUMMARY

QUIT

ol Rwli-- B ]
wu nmnmnn

=====) SELECT :

1 6-10 weaamthwemondanndonld RESULT MODE



NNyt 6-10 srtutunnesgdeyaldnawia fail
1 = DATA INPUT

= Yoyadintloudrly
M = MOMENT (TONS-M)

Tuudvesdudueg 9 (FU-UAT)

R = REACTION (KG)

= tmﬂﬁﬁ?vm?ﬂumﬁnuﬁ NODE # 9 (hN.)
D = DISPLACEMENT (M)

= shm3nAousIH NODE #9 q (1.)
S = SUMMARY

= apwamaduianivatunnfenld SHEET PILE
Q = QUIT

= 991970 RESULT MODE

4, QUIT PROGRAM Funlflneiiun Q

o P br
WenfuesnonTusunsy iemahnuianuadoTnifesuda
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2. frethanmannnedadl$lsunsa

Surchdrge load ‘

i:-‘%’%&ll L_l_:lr_:lr

Anchor rod
2 >.

v FWT v BWT.

Q

Dredge Line ~ g
W/ N\

10 ;

{1

12

13

c‘ [ '
717 6-11 Mstamsiuam



fMuA P-X coding Aalugulil 6-11
Yoyafilyluntyfinn
¢ =30°

c 0 UMY

1.9 Aw/av.y.

(W)
surcharge load = 2.5 AUmMI.Y.

1 4 v
¥ « L "
Crzanhidunll = s hA U as = node 11 3

ninmIni 6.2 @ =30°%) 1

Nc = 30.13
Nq = 184
NY (Nw) = 15.1

As = 40(cNc + 0.5wNw) = 271.8 @u/my.y.

Bs = 40(wNgq) 662.4 AUMIY.

1t

Anchor rod
' ¢
aduriguonan 5 Fu.
J c‘ Y w
NUNHIAR = 0.002 M3.4.
JUUSHNTEMIN anchorrod = 2 M.
-ANUUIVBY anchor rod = 10 4.

P2 Y
-1l anchor rod MifuMITIY = 0°

[} &, |J
AN UIY9Y anchor rod ogn node 2

¥1iRv0q sheet pile 14iln Pz27
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natmfommydnin

SHEETPILE DESIGN
KING MONGKUT INSTUTUE OF TECHNOLOGY LADKRABANG

. #

ELEMENT LENGTH INERTIA PRESSURE
(M.) (M~4.) (Tons.)
1 1.00 0.00025 0.833
2 1.00 0.00025 1.467
3 1.00 0.00025 2.100
4 1.00 0.00025 2.400
5 1.00 0.00025 2.700
6 1.00 0.00025 3.000
7 1.00 0.00025 3.300
8 1.00 0.00025 3.600
9 1.30 0.00025 3.900
10 1.30 0.00025 0.000
11 1.30 0.00025 0.000
12 1.30 0.00025 0.000

PRESS ENTER TO CONTINUE

SHEETPILE

DESIGN

KING MONGKUT INSTUTUE OF TECHNOLOGY LADKRABANG

ELEMENT

VO Udh W

MOMENT.1
(Tons.-M.)

0.000
-0.522
7.234
12.945
16.257
16.869
14.482
8.795
-0.492
-10.803
-9.349
-3.355

PRESS ENTER TO CONTINUE

e e L T I T N R T I I N N T e N R R N N RN RN R R R EEESsE =

MOMENT . 2

(Tons.-M.)

0.522
-7.234
-12.945
-16.257
-16.869
-14.482
-8.795
0.492
10.803
9.349
3.355
0.000
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SHEETPILE DESIGN

‘ NODE SPRING FORCE PRESSURE
{(Tons.) (Tons.)
1 -0.0000 0.5222
2 9.7446 1.4665
3 0.0000 2.0442
4 0.0000 2.3998
5 0.0000 2.6997
6 0.0000 2:.9997
7 0.0000 3.2997
8 0.0000 3.5996
9 4.5547 3.1997
10 9.0506 . 0.0000
11 3.4919 0.0000
12 -2.0296 0.0000
13 0.0000 0.0000

==== PRESS ENTER TO CONTINUE ====

SHEETPILE DESIGN ‘
KING MONGKUT INSTUTUE OF TECHNOLOGY LADKRABANG

NODE ROTATION. DEFLECTION.
(RADS.) (M.)
1 0.0087 -0.0038
2 0.0087 0.0049
3 0.0080 0.0134
4 0.0060 0.0205
5 0.0031 0.0251
6 -0.0002 0.0266
7 -0.0033 0.0248
8 -0.0057 0.0202
9 -0.0065 0.0139
10 -0.0050 0.0061
11 -0.0024 0.0013
12 -0.0008 -0.0005
13 0.0000 0.0000

==== PRESS ENTER TO CONTINUE ====
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SHEETPILE DESIGN
KING MONGKUT INSTUTUE OF TECHNOLOGY LADKRABANG

B
s e e e e e e e e T T T T T T TS SN T EEE SR EEEEENENEEROSRESEEERE D

DEPTH OF EMBEDMENT BELOW DREDGE LINE = 5.20 M.

SHEET PILE USE STEEL TYPE A328

APPLIED FORCES = 22.231 Tons. SPRING FORCE = 24.812 Toti#:
REQUIREMENT STRESS OF ANCHOR ROD = 974.456 ksc.

==== PRESS ENTER TO CONTINUE ====

nnamsimounyidddl
1% Embedment depth = 5.20 4.
1 Sheet pile ¥iiR PZ27 inAnUIATEIY A328

a1uAulY anchor rod = 974.464 ksc. < 2400 ksc. oK.
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1
s

unn 7

unargiliazdoraueniug
ynayl

snmshlassonfioy Boe  myiinnediiavesniuy sheet Pile Tnold
luTnrneufiuned aatsdiahldidouTusunsudmivdinnsreoniyy sheet Pite
ir'qTﬂsunmﬁn:‘li‘r’nu‘lé’mﬁu Cantilever Sheet Pile tla% Anchored Sheet Pile Ly
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/* function input */
#include <conio.h>
#includo <stdlib.h>
#linclude <bios.h>
#include <dos.h>
#include <STDIO.H>
#include <math.h>
#define TITLE "KING MONGKUT INSTUTUE OF TECHNOLOGY LADKRABANG"
void element();
void data_menu();
void data();
void solution();
void output();
void logo();
void menu();
void keypressed();
void readi();
void head();
void readf();
void anchor();
void ssheet();
void factor();
void load_data();
void node_data();
typedef double stf[401],pres[61];
tvpedof int npdata[31][5);
npdata npe;
double xhold,sump,sum;
double xiner[32].stress.h[32].pmss[32],spmg[32],ak[32],spgfom[32];
stf stiff;
prea p,psave;
double esats[31][9],casat[S][5],eal5][3],es[3][3]esat[3][5];
double asprg[32],moment[32]{3],astress;
int 1,jk,nmpl,anods,number;
char ch;
int jtsoil,nabov,nbelo,np,nm;

int fwt,bwt;



double e,xmax redfac,conv,depinc,xi spac,area;

double as.bssoct,w,.8,c,a,domb;

int joun,acticoun,ncyc icoun lcoun,isize,eqddel;
main()

{ /* MAIN ¥/

int fj;
* PROGRAM ¢/
¢=20000000.0;
redfac=0.9;
xmax=0.1;
conv=0.00025;
depine=0.3;
logoQ;
memﬁb;
for(i=0;i<=1;i++)
| [
| ch = getchar();
gotchar();
if(ch=="d" Il ch=='D") '
{
data_menu();
data();
monu();
np = (nm+1)*2;
jtsoil= nabov+1;
demb=0.0;

for(jj=jtsoil;jj<=nm;jj++)

i=0;
}
| else if(ch=='s' Il ch=='S")
| (
solution();

clrser();
gotoxy(31,12);

|
|
{ domb=domb-+hji];

\ printf("SOLUTION COMPLETE");

o



v—"

}

.gotoxy(ZO,M);
printf("==== PRESS ENTER TO CONTINUE s===");
getchar();
monu();
i=0;
}
else if(ch==" Il ch=="R")
{
output();
menu{);
i=0;
}
else if(ch=="q’ Il ch=='Q’)
{
clser();
printf("THANK YOU TO USE THIS PROGRAM");
i=10;

elso
gotoxy(31,20);

putchar(\007");

1=0;

void data_menu()

{

int i;

char ch;

clrser();
gotoxy(5.5);
for(i=1;<=70;i++)
putchar('=");
gotoxy(17.4);
printf("%s", TTTLE);
gotoxy(31,3);



}

printf("SHEETPILE DESIGN");
gotoxy(35,7);

printf("INPUT DATA™);
gotoxy(35,8);
prinif("====s====a");
gotoxy(30,10);

printf("N = NODE DATA");
gotoxy(30,11);

printf("E = ELEMENT DATA");
gotoxy(30,12);

printf("S = SELECT SHEET PILE");
gotoxy(30,13);

printf("A = ANCHOR ROD");
gotoxy(30,14);

printf("L. = LOAD DATA");
gotoxy(30,15);

printf("F = CHANGE FACTOR");
gotoxy(30,16);

printf("Q = QUIT");
gotoxy(15,20);

printf("====> SELECT = ");

void data()

{

int ijkJ;
char ch;
for(i=1;i<=2;i++)
{
ch=getchar();getchar();
if(ch=="n"lich=="N")
{
head();
node_data();
data_menu();
i=l;
}
else if(ch=='ellch=='E’)

iv



head();
element();
data_menu();
i=1;
}
elso if(ch=="8llch=='S")
{
head();
ssheot();
data_menu();
i=1;
}
else if(ch=="glich=="A")
{
head();
anchor();
data_menu();
i=1;
}
else if(ch==Tlich=="1")
{
bead();
load_data();
data_menu();
i=1;
}
elge if(ch=="flich=="F)
{
hoead();
factor();
data_menu();
i=1;
}
else if(ch=='qllich=='Q")
{

i=5;




}

else

putchar(\D07");
gotoxy(31,20);

i=1;

void anchor()

(

char ch;
int 1.j;
double n,length;
n=0.0;
anode=0;
for(i=1<=31;i++)
asprg(i]=0.0;
arca=spac=length=0.0;
gotoxy(35,7);
printf("TANCHOR ROD");
gotoxy(35,8);
printf("m=mmmmarm="),
gotoxy(20,10);
printf("N = NUMBER OF ANCHOR ROD {%2d]" ,number);
gotoxy(20,11);
printf(" (0 FOR CANTILEVER SHEET PILE)");
gotoxy(20,12);
printf(" (1 FOR ANCHORED SHEET PILE)");
gotoxy(20,13);
printf("Q = QUIT");
gotoxy(5,22);
printf("=====> SELECT : ");
for(i=1;i<=2;i++)
(
ch = getchar();getchar();
if(ch=="n"lich=="N")




gotoxy(5,22);

clreol();

gotoxy(5,21);

printf(" %

gotoxy(10,22);

printf("NUMBER OF ANCHOR ROD = ");readi(34,22,&number);

gotoxy(5,23);

printf(” %

gotoxy(5,21);

cireol();

gooxy(5,22);

clreol();

gotoxy(5,23);

clreol();

gotoxy(20,10);

printf("N = NUMBER OF ANCHOR ROD {%2d]",number);

for(j=1;j<=number;j++)

gotoxy(20,15);

printf("NUMBER %d" j);

gotoxy(20,16);

printf("SECTION AREA OF ANCHOR ROD  [%5.31f MA2.] = " area);
readf(66,16,&area);

gotoxy(20,17);

printf("SPACING OF ANCHOR ROD [%5.21f M]= “ spac);
roadf(66,17 &spac);

gotoxy(20,18);

printf("LENGTH OF ANCHOR ROD [%5.21f M.] = " Jength);
readf(66,18,&longth);

gotoxy(20,19); i

printfi("SLOP WITH HORIZONTAL [%5.21f] = ",n);
roadf(66,19,&n);

gotoxy(20,20);

printf("NODE ANCHOR ROD {%2d] = ".anodo);
readi(66,20,&anode);

asprg[anode] = (area*e*cos((n/180)*3. 141592654))/(spac*tlength);




for(i=1;i<=6;i++)

{
gotoxy(20,14+i);
clreol();
}
}
gotoxy(5,22);

printf("=====> SELECT : ");

i=1;
}
else if(ch=='qlich=='Q’)
i=5;
else
{
putchar(\007");
gotoxy(22,22);
i=1;
}
}
}
void ssheet()
{
int i;
char ch;

doublo weight,dist sec,iner;
gotoxy(31,7);

printf("SELECT SHEETPILE"),
gotoxy(31,8);

printf(" %
gotoxy(31,9);

printf("1. SECTION PZA40");
gotoxy(31,10);
printf("2. SECTION PZ35");
gotoxy(31,11);
printf("3. SECTION PZ27");




gotoxy(31,12);
printf("4. SECTION PZ22");
gotoxy(31,13);
printf("S. SECTION PS31");
gotoxy(31,14);
printf("6. SECTION PS§27.5");
gotoxy(31,15);
printf("7. SECTION PSA23");
gotoxy(31,16);
printf("8. QUIT");
gotoxy(5,20);
printf("=====> SELECT : ");
for(i=1;i<=2;i++)
{
ch = geichar();getchar();
if(ch=="1")
{
weight = 191;
dist= 0.500;
sec = 0.001632;
iner = 0.00033523;
gotoxy(5,22);
printf"WEIGHT = %5.2If Kg./M2. DRIVING DISTANCE = %4.31f M.",
weight,dist);
gotoxy(5,23);
printf("SECTION MODULUS = %e M"3. MOMENT OF INERTIA = %e¢
MA4." geciner);
gotoxy(21,20);
clreol();
gotoxy(21,20);
i=1;
}
else if(ch=="2")
{
weight= 167;
dist= 0.575;
sec= 0.001498;




iner= 0.0002837,
gotoxy(5,22);
printf("WEIGHT = %5.2lf Kg/M*2. DRIVING DISTANCE = %4.31f M.",
weight,dist);
potoxy(5,23);
printf("SECTION MODULUS = %e MA3. MOMENT OF INERTIA = %o
MA4." sec.iner);
gotoxy(21,20);
clreol();
gotoxy(21,20);
i=1;
}
else if(ch=="3")
{
weight= 129;
dist= 0.460;
sec= 0.000742;
inor= 0.000115;
gotoxy(5,22);
printf("WEIGHT = %5.2lf Kg/MA2. DRIVING DISTANCE = %4.31f M.,
weight,dist);
gotoxy(5,23);
printf("SECTION MODULUS = %o MA3. MOMENT OF INERTIA = %o
M74." sec.iner);
gotoxy(21,20);
clreol();
gotoxy(21,20);
i=1;
}
elso if(ch=='4")
{
weight= 105;
dist=0.560;
gec= 0.000542;
iner= 0.00006439;
gotoxy(5,22);




printf("WEIGHT = %5.21f Kg/M"2. DRIVING DISTANCE = %4.31f M.",
woight,dist);
gotoxy(5,23):
printf("SECTION MODULUS = %e M*3. MOMENT OF INERTIA = %o
MA4." sec iner);
gotoxy(21,20);
clreol();
gotoxy(21,20);
i=1;
}
else if(ch=='5")
{
weight= 148;
dist= 0.500;
sec= 0.000054;
iner= 0.000002206;
gotoxy(5,22);
printf("WEIGHT = %5.21f Kg/MA2. DRIVING DISTANCE = %4.31f M.",
weight,dist);
gomxy(5,23).;
printf("SECTION MODULUS = %e MA3. MOMENT OF INERTIA = %e
MA74." sec.iner);
gotoxy(21,20);
clrool();
gotoxy(21,20);
i=1;
| }
olse if(ch=='6")
{
weight= 131;
dist=0.50;
sec= 0.000054;
iner= 0.000002206;
gotoxy(5,22); .
printf("WEIGHT = %5.2If Kg/M?2. DRIVING DISTANCE = %4.31f M.",
woight,dist);
gotoxy(5,23);



printf("SECTION MODULUS = %e M"3. MOMENT OF INERTIA = %e
MA4." sec iner);
gotoxy(21,20);
clreol();
gotoxy(21,20);
i=1;
}
olso if(ch=='7")
{
weight= 110;
dist=0.405;
gec= 0.000052;
iner= 0.000002290;
gotoxy(5,22);
printi("WEIGHT = %3.2if Kg/MA2. DRIVING DISTANCE = %4.31f M.",
woight,dist);
gotoxy(5,23);
printf("SECTION MODULUS = %o MA3. MOMENT OF INERTIA = %o
MA74." sec iner);
gotoxy(21,20);
clreol();
gotoxy(21,20);
i=1;
}
elso if(ch=='8')
i=5:
else
{
putchar(\007');
gotoxy(21,20);
clreol();
gotoxy(21,20);
i=l;

}

xi = iner/dist;

soect= sec*dist;



}

void element()

{

int k.j,1;
k=0;

gotoxy(10,7);

- printf(">INPUT ELEMENT LENGTH");

gotoxy(15,9);
printf("l. PRESS <RETURN> AFTER INPUT DATA");,
gotoxy(15,10);
printf("2. PRESS <ELEM # ZERO> TO TERMINATE THIS INPUT\n");
for(j=1;j<=78;j++)
putchar(’=");
gotoxy(30,12);
printf("ELEMENT LENGTH(M.)");
gotoxy(5,13);
printf("PREVIOUS ENTRY :");
gotoxy(5,14);
printf(">CURRENT ENTRY \n");
for(j=1,j<=78;j++)
putchar(’=;

for(l=1;1<=2;14+)

{

gotoxy(33,13);
printf("%2d %3.21f" k hk]);
readi(34,14,&k);

if(k==0) 1=3;

olze if(k>nm)

{

putchar(\007'); »
gotoxy(34,14);
clreol();
I=1;

}
olse

{
readf(53,14.&h{k]);



}

gotoxy(34,14);
clreol();

1=1;

}
}

void node_data()

{

int i;

char ch;

gotoxy(35.7);
printf("NODE DATA");
gotoxy(35,8);
printf("=========");
goloxy(20,10);

xiv

printf("B = NUMBER OF NODE ABOVE DREDGE LINE [%2d]",nabov);

gotoxy(20,11);

printf("U = NUMBER OF NODE UNDER DREDGE LINE [%2d]",nbelo);

gotoxy(20.l3);
printf("Q = QUIT");
gotoxy(5,22);
printf("====>SELECT : ");
for(i=1;i<=2;i++)
{
ch = getchar();getchar();
if(ch=="blich=='B"
{
gotoxy(5,22);
clreol();
gotoxy(5,21);

printf("
gotoxy(10,22);
printf("NUMBER OF NODE ABOVE DREDGE LINE

gotoxy(5,23);

")

= ")readi(47,22.&nabov);

p!'iﬂ!f("
gotoxy(5,21);
clreal();

")



}
else

{

}
else

else

gotoxy(5,22);

clreol();

gotoxy(5,23);

clreol();

gotoxy(5,22);

printf("====>SELECT : ");

gotoxy(20,10);

printf("B = NUMBER OF NODE ABOVE DREDGE LINE [%2d]",nabov);
gotoxy(20,22);

i=1;

if(ch=="0lich=="U")

gotoxy(5,22);

clreol(); <
‘gotoxy(5,21);

printf(" %

gotoxy(10,22);
printf("NUMBER OF NODE UNDER DREDGE LINE = ”);madi(47,22.&nbeio);
gotoxy(s5,23);

printf(” s
gotoxy(5,21);

chreol();

gotoxy(5,22);

clreol();

gotoxy(5.23);

clreol();

gotoxy(5,22);

printf("====>SELECT : ");

gotoxy(20,11);

printf("U = NUMBER OF NODE UNDER DREDGE LINE [%2d]" nbelo);
gotoxy(20,22);

i=1;

if(ch=="qlllch=='Q")
i=5;



Y]

}

puichar(\007");
gotoxy(20,22); !
jm1;

}

nm=nabov+nbelo;

void factor()

{

int i;

char ch;
gotoxy(35,7);
printf("FACTOR™);
goloxy(35,8);

p[inﬁ'("=====");

gotoxy(20,10);

printf("R = DREDGE LINE REDUCE FACTOR [%3.21f]" redfac);
gotoxy(20,11);

printf("C = CONVERGENCE FACTOR [%7.51f]" conv);

gotoxy(20,12);

printf("M = MAXIMUM LINEAR SOIL DEFORMATION [%3.21f M.]",xmax);
gotoxy(20,13);

printf("D = DEPTH INCREASEMENT [%3.21f M.]".dopinc);
gotoxy(20,14);

printf("E = MODULUS OF ELASTICITY OF SHEET PILE [%10.2!f ksc.]",e/10);
gotoxy(20,15);

printf("Q = QUITE");

gotoxy(5,22);

printf("====>SELECT : ");

for(i=1;i<=2;i++)
{
ch = getchar();getchar();
if(ch=="tlich=="R")
{
gotoxy(5,22);

clmql();

vt



[ e

}

gotoxy(5,23);

printf(”
goloxy(5,21);

clreol();

gotoxy(5,22);

clreol();

gotoxy(5,23);

clreol();

gotoxy(5,22);
printf("====>SELECT : ");
gowxy(2'0.13);

printf("D = DEPTH INCREASEMENT

gotoxy(20,22);

i=1;

else if(ch=="¢lich=="E)

{

gotoxy(5,22);
chreol();
sotoxy(5,21);

")

[%3.21f M.]" depinc);

printf(
gotoxy(10,22);

")

printf("MODULUS OF SHEETPILE = ")readf(34,22.&0);

o=0*10;

gotoxy(5,23);

printf("
gotoxy(5,21);

clreol();

gotoxy(5.22);

clreol();

gotoxy(5,23);

clreol();

gotoxy(5,22);
printf("====>SELECT : "),
gotoxy(20,14);

")

XX

printf("E = MODULUS OF ELASTICITY OF SHEET PILE [%10.2if kac]",e/10.0)




.

}

gotoxy(20,22);
i=1; '
}
elso if(ch=='qlich=="Q")
i=5;
clso
{
putchar(\007");
gotoxy(20,22);

i=1;

void load_data()

{

char ch;

int i;

head();

goloxy(35,7);

printf("LOAD DATA");

gotoxy(35,8);

printf("=========");

gotoxy(20,10);

printf("R = ANGLE OF INTERNAL FRICTION  [%5.21f]".a);

gotoxy(20,11);

printf("w = UNITS WEIGTH OF SOIL [%7.21f Tons/M73.1".w);
gotoxy(20,12);

printf("S = SURCHARGE LOAD [%7.2lf Tons/M"2.]" 8);
gotoxy(20,13);

printf("F = FRONT WALL WATER LEVEL AT NODE [%2d]"fwt);
gotoxy(20,14);
printf("B = BACK WALL WATER LEVEL AT NODE [%2d]",bwt);

gotoxy(20,15);
printf("'c = COHESION OF SOIL {57 200 Teus/t442.]"2);
gnhn) .‘\“"" o

L ALY
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Xx
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printf("Z = Bs (Bs = 40(wNq)

gotoxyv(20,19);

printf("Q = QUITE");

gotoxy(5,22);

printf("====> SELECT : ");

for(i=1;i<=2;i++)

{

ch = getchar();getchar();
if(ch=="alich=='A")

{

}

gotoxy(5,22);
clreol();
gotoxy(5,21);

[%7.21f Tons/MA2.1",bs);

printf("
gotoxy(10,22);

printf("As = ");readf(17,22,&as);
gotoxy(5,23);

n

"%

printf(
gotoxy(5,21);

clreol();

gotoxy(5,22);

ctreol();

gotoxy(5,23);

clreol();

gotoxy(5,22);

printf("====>SELECT : ");
gotoxy(20,16);

printf("A = As (As = 40(cNc + 0.5wNw)
gotoxy(20,22);

i=1;

elso if(ch=="zllch=="Z")

{

gotoxy(5,22);
clreol();
gotoxy(5,21);

[%7.21f Tons/Mn2.]" 2s);

printf("

xxi



}

gotoxv(10,22);
printf("Bs = ");roadf(16.22.&bs);

gotoxy(5,23);

L

xxit

printf(
gotoxy(5,21);

clreol();

gotoxy(5,22);

clreol();

gotoxy(5,23);

clreol();

gotoxy(5,22);
printf(“====>SELECT : ");
gotoxy(20,17);

printf("Z = Bs (Bs = 40(wN@)
goloxy(20,22);

i=1;

clss if(ch==Rlich=="r")

(

gotoxy(5,22);
clreol();
gotoxy(5,21);

");

[%7 .21f Tons/M"2.]",bs);

printf("
gotoxy(10,22);

"%

printf("ANGLE OF INTERNAL FRICTION = ")ireadf(40,22,&s);

gotoxy(5.23):

printf("
gotoxy(5,21);

clreol();

gotoxy(5,22);

clreol();

gotoxy(5,23);

chreol();

gotoxy(5,22);

printf("====>SELECT : ");.

gotoxy(20,10);

printf('R = ANGLE OF INTERNAL FRICTION

"),

[%5.2if]" a);



}

elso if(ch=='w'lich=2"W")

{

}

gotoxy(20,22);

i=1;

gotoxy(5.22);
clreok();

gotoxy(5,21);

o,

Xxiit

printf(
gotoxy(10,22);

"%

printf("UNITS WEIGTH OF SOIL = ");roadf(34,22,&w);

gotoxy(5,23);

printf("
gotoxy(5,21);

clreol();

gotoxy(5,22);

clreol();

gotoxy(5,23);

clreol();

gotoxy(5,22);

printf("====>SELECT : ");
gotoxy(20,11);

printf("w = UNITS WEIGTH OF SOIL
gotoxy(20,22);

i=1;

else if(ch=='gich=="S")

{

gotoxy(5,22);
clreol();
gotoxy(5,21);

[9%7.21f Tons/MA2.]",w);

printf(”
gotoxy(10,22);

printf("SURCHARGE LOAD = ");roadf(28,22,&s);

gotoxy(5,23);

"%

printf("
goloxy(5,21);




clreol();
gotoxy(5.22):
clreol();
gotoxy(5,23);
clreol();
gotoxy(5,22);
printf("m=e=>SELECT : ");
gotoxy(20,12);
printf("S = SURCHARGE LOAD
gotoxy(20,22);
i=1;
}
elso if(ch=="flich=="F)
{
gotoxy(5.22);
clrool();
gotoxy(5,21);

[%7.21f Tons/MA2.]" 8);

printf("
gotoxy(10,22);

printf("FRONT WALL WATER LEVEL AT NODE = ")readi(44,22,&fwt);

gotoxy(5,23);

"%

prinfi(
gotoxy(s 21);

clreol();

gotoxv(5,22);

clreol();

gotoxy(5.23);

clreol();

gotoxy(5,22);
printf("====>SELECT : ");
gotoxy(20,13);

printf("F = FRONT WALL WATER LEVEL AT NODE [%2d]" fwt);

gotoxy(20,22);
i=1;
}
elgo ifich=="blich=="B")
{

xxdv
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}

gotoxy(5,22);
clreol();
gotoxy(5,21);

printf(" "%
gotoxy(10,22);
printf("BACK WALL WATER LEVEL AT NODE = ");madi(43,22,&bwt);

gotoxy(5,23);

printf(" ¥
gotoxy(5,21);

clreol();

gotoxy(5,22);

clreol();

gotoxy(5,23);

clreol();

goloxy(5,22);

printf("====>SELECT : ");

gotoxy(20,14);

printf("B = BACK WALL WATER LEVEL AT NODE  [%2d]",bwt);
gotoxy(20,22);

i=1;

else if(ch=="clllch=='C")

{

gotoxy(5,22);
clreol();

gotoxy(5.21);

printf(" ")
gotoxy(10,22);

printf("COHESION OF SOZIL = ")roadf(30,22,&c);

gotoxy(5.23); L

printf(" %
gotoxy(5,21);

clreol();
gotoxy(5,22);
clreol();
gotoxy(5,23);
clreol();

XXy

}

void menu()

{

AMAIN MENU*/

int i;

clrser();
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gotoxy(5.5);
for(i=1i<=70;i+4)

putchar('=");

gotoxy(17 4);

printf("%s”", TITLE);
gotoxy(31,3);
printf("SHEETPILE DESIGN");
gotoxy(35,7);

printf("MAIN MENU");
gotoxy(35,8);
printf("m=z=am==="),
gotoxy(30,10);

printf("D = DATA MODE");
gotoxy(30,11);

printf("S = SOLUTION MODE");
gotoxy(30,12);

printf("R = RESULT MODE");
gotoxy(30,13);

printf("Q = QUIT PROGRAM");
gotoxy(15,20);

printf("====> SELECT = "),

}
void logo()
{ ‘ ™ LOGO */
int i:
clrser();
gotoxy(5,5);
for(i=1;i<=70:i++)
putchar(=");
gotoxy(14.4);
printf("%s",ITTLE); l
gotoxy(29,7);
printf"FACULTY OF ENGINEER");
gotoxy(20,9);
prind("DEPARTMENT OF CONSTRUCTION TECHNOLOGY");
gotoxy(31,11);
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printf("SPECIAL PROJECT™);
gotoxy(15.13);
printi"BECHELOR OF ENGINEERING (CONSTRUCTION ENGINEERING)™;
gotoxy(25,15);
printf("ADVISER MR.AMNOUY PANITKULPONG");
gotoxy(20,17);
printf("BY SONGGLOD SAE-UENG CODE 34103124");
gotoxy(20,19);
printf("BY WIRACH CHATWONGVAN CODE 34106334");
gotoxy(32,21);
printf("DATE : 03/04/95");
gotoxy(25,23);
printf("=== PRESS ENTER TO CONTINUE ===\n");
printf("  ");
for(i=1;1<=70;i++)
putchar(’=");
geichar();
)
void keypressed()
{
int §;
for(i=1i<=2;i4+)
{
if(bioskey(1)){}
elso (i=0;}

}

void readi(int x,int y,int *data)
{

char ch;

char string[20];

int counticheck;

count = 0;

check =0;

gotoxy(x,y);

for(i=1;i<=2;++)
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ch = goichar();
if(ch==\n"

i=2;
else

if((ch>='0")& &(ch<="9"))
{
string[count] = ch;

count++;

elso

check=1;

i=0;

}

string[count] = \0';

if(check==0) *data = atoi(string);
clse

{

puichar(N007");

gotoxy(x,y);

clreol():

roadi(x,y,data);

}

void readf(int x,int y,double *dats)
{

char ch;

char string[20];

int count,i,check;

count = 0;

check = 0;




gotoxy(x,v);

for(i=1:i<=2:++)

{

s

i

ch = getchar();
if(ch=="n")

i=2;
olse

if((ch>='0')& &(ch<='9"))

{

smingfcount] = ch;

count++;

1

else i[(ch=="")

{

string[count] = ch;

count++;

else

check=1;

i=0;

string[count] = \0';

if(check==0) *datn = atof(string);

elso

{

putchar(\007');
gotoxy(x,y);
clreol();
roadf(x,y,data);

xxX
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., int retval=0;
int PART_10)
{
if((sumi=0)& & (sump!=0)& &((sum)>=(sump))) returti -1;
inpuk();
if (jecoun <=1) load();
spring();
roturn 2;
}
int PART_2()
{
batif ();
modif();
act = 4;
solvl();
if (ncyc <= 1) return 4;
if (icoun > 1) return 3;
conver();
if ((jeoun > 1) && (jcoun <= ncyc)) return 1;
return 3;
}
int PART_3()
{
check();
if(sump<0) sump=-sump;
if ((icoun > 0) && (icoun <= ncvc)) return 2;
return 4;

}

int PART_4()

{
forc();
if(sum<0) sum=-gum;
rotumn -1;

}

void solution()

{  MAIN %/

ncye=10;




)

xxxiv

press[i] = pross[fwt] + ka*( w-1.0)*ht;

}
}
for(i=1;i<=np;i++)
{
if(prossi)<0) pross(i]=0;
pli] = 0;
psaveli]=0;
}
forti=1;i<=jtsoil;i++)
{
m = m+2;
if(i==1) p{m] = h[1]*(2.0*pross[1]+press(2])/6;
if(i>1) p{m] = h[i-1]*(2.0*press(i]+pross[i-1])/6.0
+h[i]*(2.0*pross{i}+press[i+1])/6.0;
sump = sump + p{m];
}

for(i=1;i<=np;it+)

psaveli] = plil;

spring()

{

int m;

double z;

nmpl = nm + 1:

m=1;

for(i=1;i<=nmpl;i++)

{
sprgl(i] = 0;
sprgli] = asprg{m];
m++;

}

z = h[jtsoil];

sk{jtsoil] = as;

for(k=ijtsoil+1;k<=nmplik++)

{




isize = np*4;
icoun = 1:
keoun = O;
jeoun = 1;
rotval = 1;
for(eqdde1=0;eqdde ] <=2;0qdde1++)

{
oqddel--;
swiich(rotval)
{
case 1:xetval = PART_1();broak;
case 2:etval = PART_2();break;
case 3:etval = PART_3();break;
case d:retval = PART_4();break;
case -1eqddel = 5;break;
}
}
test();
}
input()
{
doubls z1,hz,jtm;
if(jeoun<=1)
{
k=1
for(i=1 i<=nm:i++)
{

npolill1] = k;
npeli}{2] = k+1;
npei][3] = k+2;
npo[i][4] = k+3;
xiner(i] = xi;

k=k+2;

olse

xxxi



if((sum!=0)& &(sump!=0)& &((sum)>=(sump)))
{1
else
{
demb = demb + depinc;
zl =nm+1 - jisoil;
hz = dembjl;
for(i=jtsoilii<=nm;i++)

hli}] = hz;

}
load()
{
int tn;
double ka,ht,t;
ht=0.0;
sump=0;
m=0;
t = ((45.0-2/2)/180.0)*3.1414592654;
ka = tan(*tan();
for(i=1;i<=jtsoil;i++)
{
if(i==bwt+1) ht=0.0;
if(i==Fwit+1) hi=0.0;
ht = ht + hi-1};
if(i==1)
{
press[i] = ka*s-2*c*sqri(ka);
}
elso
{
if(i<=bwt)
pross[i} = pross{1] + ka*w*ht;
else if((i>bwt)& &(i<=fwt))
press[i] = pross[bwt] + ka*(w-1.0)*ht+1.0%ht;
else

N
XXxm
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pross[i] = press[fwi] + ka*( w-1.0)*ht;,

}
}
for(i=1;i<=np;it++)
{
if(press[i]<0) pressi]=0;
plil = 0;
psavo[i]=0;
}
for(i=1i<=jtsoil;i++)
{
m = m+2;
if(i==1) p[m] = h[1}*(2.0*press{1]+press[2])/6;
ifi>1) plm] = h{i-1]*(2.0*pross[i}+pross[i-11)/6.0
+[i]*(2.0* pross[i] +pross[i+11)/6.0;
sump = sump + p{m];
}

for(i=1;i<=np;i++)

psaveli] = plil;

spring()

{

int m;

double z;

nmpl = nm + 1:

m=1;

for(i=1:i<=nmpl;i++)

{
sprgli] = 0;
sprgli] = ssprg[m];
m++;

}

z = h[jtsoil];

sk{jtsoil] = as;

for(k=ijtsoil+1;k<=nmpl;k++)

{

xxxiv
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ak[K] = a8 + (bs*2);
if (k==nmp1) h(k] = 0;

z =z + h{k];
’ }
! for(k=jtsoil;k<=nmk++)
{
if(k==jtsoil) ’
{
sprg(k] = (rodfac*h{k]*(7*sk[k}+6*sk(k+1]-sk(k+2]))/24;
’ }
else
{
sprg[k] = h{k]*(sk[k-1]410.0*sk[k]+ak[k+1])/12;
if(k==nm)
2 spmg[nmp1] = h{k]*(7*sk[k+1]+6*sk[k] -sk[k-1])/24;
1 }
}
}
bandm(i)
int f
{
int ns1,ns2;

ll v for(k=1:k<=4;k++)

| {
nsl = (npelil[k]-1)*4;
for(jalsj<md:j++)
{
if(npofil(j] >= npoliJ[k])
’ {
ns2 = npofill] - npelillk] + 1;
stiff{ns1+ns2] = stiff{nsl+ns2] + casat[k][j];
}
}
}
}
batif()
K

/* SAVE ESAT ¥/
1=0;
for(i=1ic=2:i++)
for(j=1ij<=dij++)
{
14+
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sk[k] = as + (bs*z);

if (k==nmp1) h(k] = 0;

z = z + h(k}:
}
for(k=jtsoil;k<=nm:k++)
{
if(k==jtsoil)
{
spmg(k] = (redfac*h[k]*(7*skik]+6*ak{k+1]-sk{k+2]))/24;
y o
else
{
spmglk] = h{k]*(sk[k-1]+10.0*sk[k]+sk[k+1])/12;
if(k==nm)
sprag[nmp1] = h{k]*(7*ak[k+1]+6*ak{k]-ak[k-11)/24;
)
}
}
bandm(i)
int i
{
int ns1,ns2;
for(k=1k<=4k++)
{
nal = (npelil[k]-1)*4;
for(j=1:j<=4:j4+)
{
if(npeli](j] >= npeli](k])
{
ns2 = npe[i]lj] - npelil{k] + 1;
stiff[ns1+ns2] = stiff{ns1+ns2] + easat{k][j];
}
}
}
}
batif()
{



int 1ii;
for(i=1si<=isizosi++)
stiff[i] = 0.0;
for(ii=1;ii<enm:ii++)
{
cal1](1] = 1.0;
ea[1][2] = 0.0;
ea[2][1] = 1.0M{i];
0a(2}[2] = 1.0/Mlii];
ca(3][1] = 0.0;
eaf3](2] = 1.0;
eal4][1] = -1.0/(ii];
ea{4][2] = -1.0/h[ii};
/* BUILD ELEMENT S-MATRIX */
es[1][1] = 4.0%e*xinerfii}/hii); -
os[1][2] = 0.5%es[1][1]; |
es[2][1] = es[1][2];
es[2][2] = es[1][1];
/* BUILD SAT MATRIX */
for(i=1;i<=2;i++)
for(j=1;j<=4;j4++)
eratfi][j] = 0.0;
for(i=1;i<=2;i++)
{
for(j=13j<=4:j++)
{

for(k=1:k<=2:k++)
esatfi]{i] = osatli][i}+es[i](k])*eali][k];

}
/* SAVE ESAT %/

1=0;

for(i=1;i<=2;i++)
for(j=1j<=d;j++)
{

1++;

xxxvi



esats[ii][l] = esatfil[j];
}
for(k=1;k<=4:k++)
for(jelj<md;j++)
{
easat{k][j] = 0.0;
for(l=1;1<=2;14++)
oasat(k](j] = casat{k][j}+oalk][1]*esat(l](j];
}
bandm(ii,oasat);

}
modif()
{
int Lnsl;
nmpl = nm+1;
k=1,
1=2%k;
for(i=k;i<=nmpl;it++)
{
nsl = (1-1)*4+1;
stiff{ns1] = stiff[ns1] + sprng[il;
1=142;

solvl()
{
int nl,nl.ij,nk,m\,n;
double b;
nl=1,
for(n=1;n<=np;n++)
{
i=n;
for(l=2;l<=act:1++)
{

nl = (n-1)*act+l;

xxxvii
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i+
if(stiff[n1]!=0)
{
b = stiff{nl)Atiff{al];
j=0;
for(k=lk<=actk++)
{
st
ij=(i-1)*act+j;
nk=(n-1)*act+k;
if(stiff[nk]1=0)
stifffij] = stifffij]-b*stiffnk];
}
stiff{nl]=b;

pli} = pli}-b*p[n];

}
pln] = p(n]/stiffin1];

nl = nl + act;

/* COMPLETE SOLUTION BY BACK SUBTITUTION */

n=np;

for(i=0zi<=2:i++)

{

n--;

if(n>0)

{

1=n-1;
for(k=2k<=actk++)
{
nk=(n-1)*act+k;
if(stiff[nk]{=0)

pin] = p(n]-stiff[nk]*p[+k];

i

}

}
olse

Y

summary();




view();
i=1;
}
else if(ch=='q")
{

i=5; +
olso
gotoxy(26,20);

puichar\007");

i=1;

view(}

head(); |
gotoxy(36,7);
printf("RESULT");

gotoxy(36,8);
printf("===m=a);
gotoxy(33,10); .
printf("l = DATA INPUT":
gotoxy(33,11);

printf("M = MOMENT"™);
gotoxy(33,12);

printf("R = REACTION");
gotoxy(33,13);

printf("D = DISPLACEMENT");
gotoxy(33,14);

printf("S = SUMMARY");
gotoxy(33,15);

printf("Q = QUIT"%;
gotoxy(10,20);

[
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printf("s====> SELECT : ");
}
summary()
{
double ht;
ht=0;
for(i=jtsoil;i<=nmsi++)
( .
ht = ht + h[i};
}
gotoxy(10,12);
printf("APPLIED FORCES = %10.31f Tons. SPRING FORCE = %10.31f Tons." (sump),(suin))
i
gotoxy(10,10);
printf("DEPTH OF EMBEDMENT BELOW DREDGE LINE = %5.21f M.",ht);
if(atross<270)
{
gotoxy(10,11);
printf("SHEET PILE USE STEEL TYPE A3287);

}
clso if((stress>270)& &(stregs<415))

{
gotoxy(10,11);
printf("SHEET PILE USE STELL TYPE A572");
}
elso
{
gotoxy(10,11);
printf("CAN'T SELET STEEL TYPE ,STRESS = %7.31f ksc.” stross/10);
}
gotoxy(10,13);
printf("REQUIREMENT STRESS OF ANCHOR ROD = %10.31f ksc.",astress/10);
gotoxy(10,24);
printf("==== PRESS ENTER TO CONTINUE mxea");
getchar();
}
displacement()




s

¥

i++;
if(sGfFTn1)!=0)
{
b = stiff{nl)/etiff{n1]; '
i=0;
for(k=1k<=act;k-++)
{
i+

}

ij=(i-1)*actj;
nk=(n-1)*act+k;
if(stiff{nk}!=0)
stifE[ij] = stifE(ij]-b*stiffnk};
}
stiff{nl}=b;
pli] = pli}-b*pln];

pln] = p(nlktiffinl);

nl =nl + oct;

)

/* COMPLETE SOLUTION BY BACK SUBTITUTION */

n=np;

for(i=0:i<=2;i++)

1=n-1;

for(k=2:k<=act:k-++)

{

nk=(n-1)*act+k;

H(stiff{nk}!=0)
pln] = pln]-stiffink]*p{Hk];

i

}

}
olso
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conver()
{
double aazl;

int j;

if(jeoun==1) xhold =0;
aa = p[2*jisoil};
if(aa<0) aa = -aa;
z1 = aa-xhold;
if(z1<0) zl=-z1;
if(z1>conv)
{
xhold = asa;
jeoun=jcoun+1;
f* RESET P-MATRIX FOR NEXT CYCLE */
for(i=1;i<=np;it+)

plil=prave[il;

else

joun = 0;

check()

{
int ihold,nmpl;
double z1 22 forc;
if(icoun==1) ihold = lcoun;
k=ijtsoil;

xxxix




nmpl=nm+1;
22 = 2%xmax;
for(i=ki<=nmpl;i++)
{
z] = p[2%] + xmax;
if((z1<=0)ll(z1>22))
{
forc = -xmax*spmglil;
psave[2*i] = psave[2¥i] + forc;
sump = sump-foro;
sprg|i]=0;
lcoun++;

}
/* IF LCOUN <= IHOLD HAS CONVERGED ON THIS CYCLE ¥/

if(lcoun>ihold)
{
ihold = Icoun;
icount+;
lcoun=0;
/* REDEFINE P-MATRIX FROM SAVED LOAD MATRIX */
for(i=1;i<=np;i++)

pli] = psaveli];

olse
icoun=0:

}

fore()

{ |
int Io,jj,jl.inode,l,ns1,nn /* 11,11%/;
double xk/*soilpl®*/;
for(i=1:icenp;i++)
spgforci]=0;
inode = O;
sum = 0;

for(jj=1;fj<=nmjj++)



inode = inode +1;

" Il = 2*inods:

=011 *
1=0;
for(k=1;k<=2;k++)
{
moment{inodo][k] = 0;
for(j=1;j<=d,j++)
{
nsl = npeljj]{jl;
H+;

momentinode][k] = moment[inods]{k] + esats(j}[1]*p[ris1];

}

xk = p[npe[jjli2]}

if(xk>xmax) xk=xmax;
spgforcfinods] = xk*sprng[inode];

sum = sum + spgforcfinode];

Fid soilpl = xk*sk[inode]; */

}
tost()
{

double mmax;

mmax=0;
for(i=1:i<=nm;i++)

{

if(abs(moment{nm][1])>mmax) mmax=abs(moment{nm][1]);

}

stross = mmax/(scct*100000);
for(i=1;i<=number;i++)

{

astress = spgforcianode]*spac/ares;
}

void output()

N
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view();

=y

for(im13i<=23++)

{
ch=getchar();goichar();
if(ch=='{)

{
head();
data_inpuk();
view();
ful;

}

else if(ch=x='m")

{
head();
fmoment();
view();
i=1;

}

else if(ch=="7")

{
head();
reaction();
view();
i=1;

}

clse if(ch=='d")

{
head();
displacement();
view();
i=l;

}

elso it(ch==s")

{
head();
summary();



-

view();
i=1;
}
else if(ch=='q")
{

i=5;

elso

gotoxy(26,20);

puichar(\N007");

i=1;

view()

head();

gotoxy(36,7);
printf("RESULT");
gotoxy(36,8);
printf("===m==");
gotoxy(33,10);

printf("I = DATA INPUT™:
gotoxy(33,11);

printf("M = MOMENT");
gotoxy(33,12);

printf("R = REACTION™);
gotoxy(33,13);

printf("D = DISPLACEMENT");

gotoxy(33,14);

printf("S = SUMMARY™");
gotoxy(33,15);

prind("Q = QUIT");
gotoxy(10,20);




printf("m=mxn> SELECT : ™);
}
summary()
{
double ht;
ht=0;
for(i=jtsoili<mnm;i++)
t | |
ht = ht + h{i];
}
gooxy(10,12);
printf("APPLIED FORCES = %10.3!f Tons. SPRING FORCE = %10.31f Tons.” (sump),{suin)}

gotoxy(10,10);
printf("DEPTH OF EMBEDMENT BELOW DREDGE LINE = %5.2If M."ht);
if(stros8<270)

{
gotoxy(10,11);

printf("SHEET PILE USE STEEL TYPE A328");

}
else if((stress>270)& & (stross<415))

{
gotoxy(10,11);
printf("SHEET PILE USE STELL TYPE AS572");
}
elso
{
gotoxy(10,11);
printf("CAN'T SELET STEEL TYPE ,STRESS = %7.31f ksc.” stress/10);
) }
gotoxy(10,13);
printf("REQUIREMENT STRESS OF ANCHOR ROD = %10.31f ksc."”,astress/10);
gotoxy(10,24);
printf("==== PRESS ENTER TO CONTINUE ====");
gotchar();
}
displacetnont()




}

gotoxy(20.8);

printf("NODE ~ ROTATION. DEFLECTION.");
gotoxy(20,9);

printf(" (RADS.) M) "%
for(i=1:i<mnm+1;i++)

{

gotoxy(20,10+);

printf("%2d %8I %8 41f\a" i pinpolil( 111, plnpellL21D:
}

gotoxy(20,24);

printf("==== PRESS ENTER TO CONTINUE ====");
goichar();

reaction()

{

}

gotoxy(20,8);

printf"NODE  SPRING FORCE PRESSURE");
gotoxy(20.,9);

printf(" (Tons.) (Tons.) ");
for(i=1;i<=nm+1;i++)

{

gotoxy(20,10+);

printf("%2d %10.41F %10 41f\n" i,spgforclil psave[i*2]);
}

gotoxy(20,24);

printf("==== PRESS ENTER TO CONTINUE ====");

goichar();

data_input()

{

gotoxy(17,8);
printf"ELEMENT  LENGTH INERTIA PRESSURE");

gotoxy(17.9);
printf(" M.) (MM.) . (Tons.) ™);
for(i=1 icmnmzi++) i

{
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gotoxy(17,104);

printf("%4d %4.21f %S.Slf" %9.31f\n" i.h{i],xinor(i] press[il);
¥

gotoxy(20,24);

printf("==== PRESS ENTER TO CONTINUE m=xn");

gotchar();

fmoment()

(

gotoxy( 16,8);

printf("ELEMENT MOMENT.1 MOMENT.2");
gotoxy(16,9);

printf(" (Tons.-M.) (Tons.-M.)");
for(i=1;i<=nm;i++)

{

gotoxy(16,10+i);

printf("%4d %10.31f %10.31f\n",i,moment{i][1],momont[i][2]);
}

gotoxy(20,24);

printf("==== PRESS ENTER TO CONTINUE ====");

getchar();

xiv





