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lNTRODUCT!ON 

Th o of lateral l y-loaded Pi 1e r tt!U i r ft$ 

consideration of the soil-structure inter~ctlon bec~use both th~ 

soil and the structure combine to dict~te the ovendl behavior. 

A designer • s pr imary concer-n ls to ensure th1 t the ~n t: icip~ted 

lo~ds wil l not result in excessi ve dRflcetion of the str.ueture or 

ir. excessive stress in the pile. Feetures of the progr~m 

Include: 

1. 	 lh~ option to use p-y curves* specified by t h e user or 

to have the p-y c ur ve s generated internally. Inte r nal p-y 

curves are ba sed on tha soil charact~r~stics and a'$U~Ptlons 

for var i ous types of s oil. 

2. 	 ThQ ability t o an~lyze l~yered soils. 

3. 	 The option to use severa l ty pes of pile head boundary 


conditions. includin g l~ter~l ~nd ro t8t ional s pri ng5. 


4 . 	 Th e ab i l i ty tc specify pi l e properties as a f unction of 


depth. 


MSee Gene~al Not es on p~gc 5 
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Th~ proor•a assuce.s th11t th~ pile re•aln$ tlastlc, and the user 

"u.s t be aware of the 1t•ftat1on.s of the an~ll)yttcal method. The 

J lmit~tlons are •• follow&: 

• 	 Tho ability to an~lyze g r oup ptle eftcct s is not incJudod. 

• 	 Tiae effects, associ ated with sust~ined o r cyclic loading, 

are not included but can be taken into account indirectly 

by adjust;ng the p-y cu rves. The effect of &poclfy lng 

cycles tends to sof ten the p-y curve& C an auto.atlc 

adjustment by program > to account for lubrication ~nd 

wa ter PU~Pfng effects at the ptle-soil in terfaces due 

to wave action. Note that th ts i s a stati c analysis 

progr~~. lf an equivalent stat ic l oad can be dete rm ined 

by so e e other met hod, the progra• •ay then be used fo~ 

dynae le lo•d condition•. 

• 	 Info~m~tion ~egar d ino th e response of cosPlow soil p~ot,les , 

for as l~ye~ed sotl~. is e a tre•~ly lla1ted ~t D~esent. 

• 	 Using p~n~l input, t he m~xl~ua Pi l e l engt h IG lSO ft 3nd 

•fnfeu• is l ft. Howe ver, these lengths may be ch~n~ed 

in the XEDIT eode . 

• 	 A total of 30 p - y curves are allowed. 

• 	 The pile can be di • lded into • •~ x taua of 10 sea•ent& 


<min,•uQ seo~~nt • l ttl. Each segment i$ ~ssum~d to have 


unifor~ cross sectional prope~tfes. 
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• 	 Fr~etional seonents tsueh as 6 . 2•) are not allow~d for ~~nel 


sc r e1 n 'npu t. 


• 	 Input up to 7 I •yers of soil dot- per run. 

• 	 Input up to 1& loading cocb inat i o ns for each I"Un. 

• 	 late l" al loads (shear o r moaent> mus t be sp ecified . o r the 


progr am will not l"un. The prog l" a m wil l not run tf only 


an • • i a l load 01" a di5tributed l~teral load is applied. 


• 	 If the p f le 's not ~il"cular, the width of the pile 


p e r pendicular to the di r ect i on of l oading is us ual l y 


taken as the dtaaeter. 


• 	 Thl progl"aa as•u~es a l l p -y curves either to be generatPd 


1nter nally or t nput by the use r. 


• 	 P-V cu,.wes for soft r oc k ha ve no t be t n PI" Ov ided i n the 

prog,. as. For aore involv ed analysl~, th e user c a n tn~u t 


p -y cur wt$ to ~t•ul•te rock - like cond ,tlons ­

• 	 The prog~~ m is thooretic~lly c o rrect tor ~ ~~ g t dlafteter C6' 


to 4') pilt$. But to da t e . Prograc re5ul ts have not been 


coNPared to field te$tS of piles 1.-rger than l' In d i a ~:~~eter . 


The criteria• for- oener ~t1ng the p-y cur ves i neo~por~ted in the 

progra• have b•en used i n eany design situati ons • .-nd a re thought 

to yield conser- vatt ve e.sti •ateJ of .soil respon~•· Th e user 

~hou l d r e~emb~ t" that the et" ltcrta art based on very li~ l ttd da ta. 

- ~ ­
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GENE RAl NO TES 

• 	 The f ollowing noteJ ar~ s uem~ritod fro ~ documontatlon of 

the co•pu t er proo r aa COH624. kritten by Pro f . Reese , 

Uni vers lt~ of lewas, Au5tl n. 

• 	 Tha most fnpor tant •oil p arameter need ed to predict Pi le 

beh~vi or In cl~y ' • the undr • ined shea r streng th. c. 

• 	 Varl ~tlona in st r ;fn tt SOX strR&s le~e l. ESO, h~ve lass 

of an effect on pill be hav ior than do v ar i at i ons i n c. 

• 	 Va r i at i ons In s o il density, r(gamma>. and modulus of 

•ub o r ade reaction, k. have very l i ttle effec t on p i l e 


beha v io r in clay. 


• 	 The mo st I•Portan t Plra• etar needed to p red i ct Pi l e 

behavior In sand Is th t Internal frict t cn a nole, phi. 

• 	 Var i at ions in r are ~oro t ~portant fo r p i le ' in sand 

thin tor pilas in c l ay. 

• 	 var i ation$ \n k h~~• •try li ttle effect on piles in s~nd. 

• 	 A p - y cu rv e I s defined as the 5011 reslstanee to p f la 

deflectio n at v~r lous depths below th ~ gro und l i ne . In 

aenor~l. these cur••• are non-linear •nd depend o n se veral 

p~r~meter s I nclud i ng depth , she~r $trength, pile diaMete r ~ 

and load cycl es . 
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• 	 For sand lay~rs Csoil types 5 to lQ), c i• not used and may be 

le f t blank. For clay layers (soil types 1 to 4), the phi angle 

is not used and may be l~ft b lon~. For soil type 0 Cuser ~nput 

p - y curves), c, phi , and r ~re left blank. 

• 	 In order to consider a Pile ~~ ~ flcx1ble member, a suffici ent 

depth of embedcent is required. Nora&lly. ~ depth equal to the 

second 1nflect lon point of the deflection cur v e is probably 

~cce p t ab le. 

• 	 The soil par~~ctQrS such as c, phi angle, r, k. and p-y curves 

ar~ obtained from the En9tneerinp Geology Br•nch, Trans l~ b. 

• 	 Tables 1 and 2 •re bui lt i nto the progr~m in order to mlni~ite 

tedious input f or cl~y a nd sand p araaeters. They were sugges ted 

by ReeseW. However, If the user desires tc use different 

p•ra•ete r s than those shown i n the t~ble~, or ftner fncr0m~nts. 

or to output p-y eurvQS ~t a certain d ep th~, t he XEDI T mode m~y 

be used. 
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TA BLE I. Default values of ESO and k for clay 

c !XSFl £50 !Xl k ! KCFl 

c < .5 2 	 51.84 
.s<~ c <I I 172.80 
I<• c <2 0.7 518 . 40 
2<• c <4 0.5 1728.00 

c >• 4 0.4 	 5184.00 

R e ~nark: 	 c - undr a ined shear st r engt h 
E50 - s tr•fn i sox stress le ve l 
k aodulus of subg,..ade reaetlon- . 

T~BLE 2. Dotault values of k for sand 

Relative density Loose t1edluQ Dense 

Sub•ergtd 	 34.6 101. 7 216.0 

Abovtt water t•ble 43.2 155.5 388.8 

Rt'tlark: 	k - aodulus of s ubgrade r('~c t ion ( KCFl 

REFHENCE 

1. 	Reese. L. c., and Sullivan. W. R., ~occu~cntation of Computer 
Progr~m COH624~, Gaotechnlc~ l Engi neering C~nte r, The Univeriity 
of Texas. Au•tin, Te~as, August. 1980. 
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DATL PREPAP.ATJCN 

The fo l lowing i nput f orms Nay be used to defin e • prob l em. 


(Un its will be Sn feet, k i ps and r»dians unless otherwise noted). 


A. 	 PILE C£0HETRY 

l. 	JOBID -Any ~lph~nuaerlc description of the j o b 


can b e used up to 7 2 character$. 


2. 	E -Modulus of tlas t lcity of pile (def ~ ult •4,4000J. 

l. 	X -DePth below top o f pilt to the ground l ine. 

4. On 	 -P t le dia•eter o f segment n (n • l.Z, ...• ,lO l. 

s. 	An -Pi l e area of segment n. 

6. 	 In -Mo•ent of inertia of P ile of seoaent n. 

7. 	 ln -lenoth of seg•ent n. 

6. 	PILE HEAD TYPE -Defined on input scree n (must be 1 to 4). 

Stt figu res on page 1 1 . 


L CYCLIC LOAD -Input a · o ~ for st~t lc lo~d . 


10. PLOT 	 -InPut ~ • y • fq r Plots~ otherwise no plot•. 

• B. DISTRIBUTED LATERAL LOAD / ADDITIONAL PI LE DIKEHSIONS 

tO i strlbuted !ate~al load ~ill be applied at the ptl~ 


abo• t oro~nd line.) 


C. 	 SOIL DATA 


CS elf-exp!anato r y on i nput screen) 
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D. 	 US~R'S P-Y CURVE 


CUnder deve1opment) 


E. 	 LOAD DATA at thu ptlo h~ad 

<·Prov i d ed on the fnput screen ~nd b ; scd on t he pil e head 


type. £a eh set o f loads pro vides a sepa r at e output.) 


• 
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S I GN CONVENT! ON 

: 

X X 

Deftection Slope 

~ 

~ 
~ 
~ 

~·v 
' 

Worn«~I Sheer Soi Reoctim 

w v p 
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PILE HEAD BO UNDARY CONDITIONS 

+I' 

+V-+'* 

T)pe 1 Pile Head T:,pe 2 Pie Heod 
free to Rotate Foced ogoilst Rotation 

+I' 

+V-

T:,pe 3 Pie Head T:,pe 4 Pae Heod 
Restrained with a Restrained with Loterol 
Rotational Spring ond Rotational Springs 
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PANEL SCREENS 

• 
- ••» ••••••••·-·-·-·•••··-ll··. -··....·~~-....-..·-·..._·-···.·····-......·-·-·~-·.............

• 

• PIU GfOPitTRY • 

JOBIO"'_:::::~~-----------.-.-------------------------------------------• E"'- K$1 P • 

• ------··· v • 
• ------ •-·····=· • 1<-->1 ••• n • 
• · " I I ••• n ••t •·­
• I ... PT••• •,.• v iii'OI.lQ U.M! I U • • 
• -------------------~-----------1,......:, • 

tc-->1 o.z• ___ 
I l A:• _ _ _ " 

• I I 12:• - ------- rt .., • 
• I Lt-= " • 
• I • 
• P ILl! HUO TYPE CfCUC IJlAD 1 ------· ClCLU • 
• t - r;£( K(AO t ,01 $TATIC LOAD • 
• t HUD rtXlO .tS.l.IN$1 ~UTION PLOf T H • 
• ) .. Hf/.0 IIISTOAl~'tO WI A ROT4TlCIHA.&. SPitDQ • 
• H!J.O WUM UT!JAL & ROTATlOHA.l ll'fUtiS$ •• 

---·-···-···· .................-.-.. - ·····-··-··-·-· ••··----"••• 'o ~ ............. 
···•-Ill•••••••···-·· 
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