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Authority 

N.J.S.A. 13:17-1 et seq., specifically 13:17-6(i). 

Source and Effective Date 
R.2001 d.241, effective June 21, 2001. 

See: 33 N.J.R. 385(a), 33 N.J.R. 2495(a). 

Executive Order No. 66(1978) Expiration Date 
Chapter 6, Building Code, expires on June 21, 2006. 

Chapter Historical Note 
Chapter 6, Building Code, was adopted as R.1970 d.46? effective 1:1ay 

1, 1970. See: 1 N.J.R. 17(b), 2 N.J.R. 52(a). Notice of routme 
program implementation. See: 25 N.J.R. 1010(a). 

Subchapter 3, Uniform Construction Code; Uniform Procedure for 
Administration and Enforcement, was adopted as R.1977 d.457, effec-
tive on December 12, 1977. See: 9 N.J.R. 393(a), 10 N.J.R. 49(a). 

Subchapter 1, General Provisions, and Subchapter 3, Uniform Con-
struction Code; Uniform Procedure for Administration and Enforce-
ment, were repealed, and a new Subchapter 1, General Provisions, was 
adopted by R.1991 d.233, effective May 6, 1991. See: 22 N.J.R. 
2126(a), 23 N.J.R. 1451(a). 

The expiration date of Chapter 6, Building Code, was extended by 
gubernatorial directive from May 6, 1996 to November 6, 1996. See: 
28 N.J.R. 2566(c). 

Pursuant to Executive Order No. 66(1978), Chapter 6, Building 
Code, was readopted as R.1996 d.399, effective July 26, 1996. See: 28 
N.J.R. 2344(a), 28 N.J.R. 3969(d). 

Pursuant to Executive Order No. 66(1978), Chapter 6, Building 
Code, was readopted as R.2001 d.241, effective June 21, 2001. . See: 
Source and Effective Date. ,, 
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. SUBCHAPTER 3. (RESERVED) 

SUBCHAPTER .1./ GENERAL P_ROVISif>NS 
. I 

19:6-1.1 (Reserved) I 

19:6-1.2 Authority 
These rules are hereby adopted for th~ Hackensack 

Meadowlands District (BMD) pursuant to tll.e Interagency 
Agreement between the Hackensa.ck Meado\vlands Devel-
opment Commission (HMDC) and the Department of,Com-
munity Affairs (DCA), and pursuant to N.J.S.A. 13:lb-l et 

I seq. j 

19:6-1.3 HMDCresponsibility . : 
The HMDC, acting as agent for the Ipepartment of 

Community Affairs, shall have the responsibility, pursliant to • . . 1.. . / 
N.J.S.A. 13:17-1 et seq., for the approval of a11 plaµs, for 
insuring compliance with the Uniforru; Conitruction! Code 
(UCC) and for enforcement as outlined\ i' this chapter. 

· 19:6-1.4 Enforcement Ii · 

(a)· As · per the . Interagency Agreement, between t¥e. De-
partment of Community Affairs (DCA} .a.nd. t

1
he Hackensack 

Meadowlands Development Commission (tfMDC) • dated 
February 27, 1991, the HMDCshall act a$ DCNs, agent 
whhin the H~D- . . i .. .. . . : 

(b) The ?~f~ce of the _Ch~ef Engineer (CfEY shall have 
the respons1b1hty for rev1ewmg. and approvmg plans I for all 
work within the HMD, pursuant to N.J.S..A ~3:17-1 et seq., .. 

. subject to the requirements of this cl),apterj in addition to 
the responsibilities _cited in N.JA.C. 19:6-p. _Th¢ ~CE 
shall reserve the nght to perform any or i all mspect1ons· 
conducted in accordance with N.J.A.C. 5:23-2.18. f · 

· (c) Each municipal construction official h~s the rtjsponsi-
bility of enforcing the requirements of the DGC andiof this 
chap:er in that por_ti?n ?f the HMD within/ the_ ~ou~daries 
of. his or her mumc1pahty, except for the specific Circum-
stances noted in these rules. . / ; 

( . . i. i . 

( d) At least one 0CE inspector/plan examiner .in each 
subcode • shall hold a class I · license in dccordan~e with 

- N.J.A.C._ 5:23. At• least one ~embe~ ?f t~e jOCE stfff sh_an 
also be hcensed as a construction official, m accordance with 
N~J.A.C.-.5:23~5.6. i - _,{ 

• ,· .. ·· 1. . .·. . 

. ( e) In the event that a municipal code eµforcemtpnt offi0 

cial fails to implement ariy provision of this chapter or the 
UCC in that portion of the HMD within hi$ or her jurisdic-
tion, and no immediate action is deemed ~ecessary by the 
HMDC, then. the OCE, with prior \written j approval by the 
DCA,' shall act in the capacity of that offiqial, as agent for 
the DCA, in order to' insure compliance with this chapter 
and the UCC. · ~· I ! 

I 

OTHER AGENCIES . 

(f) Except for (g) peloW; when the 0CE shall determine 
that a violation of this chapter or the UCC exists, th&OCE 
shall notify the Municipal Construction Official in writing of 
such violation and request the municipal construction1offi-
cial and the appropriate . subcode officiid to take action 
necessary to bring. about compliance with this chapter or the 
UCC and to notify the 0CE of his or her actions. 

(g) When the 0CE determines that work in . progress is 
being done contrary to approved plans and there is not 

· adequate time to follow the procedure outlined in (f) above, 
and/or the 0CE believes that any delay may exacerbate the 
extent and .nature of the violation, then the 0CE inay act 
immediately to prevent continuation of such viofations, as a 
subcode official acting as the agent of the DCA. This 
designation is temporary in nature and the 0CE will act in 
this capacity until· the violation is resolved, The municipali-
ty, upon written notification 1by · the 0CE,. of the emergency 
situation and of its resolution, shall resume· compliance 
authority; 

19:6.,-1.5 Fees 

(a) Fees for plan review shall be m accordance with 
N.J.A.C. 19:3-1.3. 

(b) In the event the 0CE enters into an agreement with 
any or all municipalities within the District to perform 
required inspections, the 0CE shall collect 100 percent of 
the HMDC's permit fee. Twenty percent of that fee,. 
exclusive of plan review fees, will be returned to the munici- ' 
pality to cover administrative costs. 

19:6-1.6. Violations and pen;tlties 

For any violation of this chapter or the UCC, notice of 
violation and penalty procedure .shall be in accordance with 
N.J.A.C. 19:4-6.24 and the UCC N.J.A.C. 5:23-2.31. All 

I 
penalties shall be inaccoi:dance with the Uniform Construc-
tion Code. 

19:6-1.7 Hackensack Meadowlands District uniform 
\ 

procedure 

(<l) All applications shaUbe initiated at the office of the· 
mtmi~ipal. construction· official and be in accordance with 
N.J.A.C. 5:23-2.15, 

(b) The muni,cipal construction official shall advise appli-
cants that all applications requiring plan review are to be 
approved by HMDC prior to tll.e issuing, of a construction 
permit. 

( c) Submittals to the HMDC for purposes of plan review 
shall consist of three sets of plans, copies of the standard 
UCC application forms filed with the municipallty and plan 
review fees required by N.J.A.C. 19:3-1.3. 
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( d) Following approv;tl . of construction plan~, the OCE 
shall return two copies of the approved plans and a Certifi-
cate of Compliance to the municipal construction official. · · 
Providing .all prior approvals and the UCC rules have been · 

r~ 

I 

;. .. 19:6-,l. 7 '• 

satisfied, the municip~l construction official shall then issue 
·. · a construction permit; a copy .of which shall be sent to the 

OCE: .. · 

I, 

J 

i 

j 
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· ( e) Whenever the Inunicipal construction official' shall fail 
. to issue a constructioti permit .after the· applicant has satis-
fied all provisions of this chapter and the UC:::C; the OCE ·. 
shall issue such permit upon ·DCA's written authorization. -

· The OCE will then assume alltesponsibility_ for the compli~ 
ance of such project with this chapter. · · · 

. . . 

( f) The inspection pr9.cedure shall be as f ollo'ws: 

- L The municipal code officials shall have the primiry 
responsibility for all required inspections. .· · 

2. As per N . .J.A.C 19:6-1.4(b), the OC,:E reserves,the .·· 
right to perform all inspections pursuant (0 · N.J.AC .. 

. '. ,,· :: 

· .. 19:6,-2.3 

· (b) Any appeai pf a pl~ review, determination Jii:an b~-
ma.de directly to · the Jfackensack; Mea,fowlands D,evelop-
ment Commission .in accorqarice with N.J;A.C. 19:4-6.25. 

. _ . { c) Any appeals of ~. 111~hicjpal de~ision within the HMD 
miiy be made in accordance, with NJ.AC~ 5:23-::-2.35. · · 

-' 19:~1.10 Severability . • 
_: ,:· .. _ :·. . -· :_ .· . ._.. -, --_,. 

If any . section or subsection of this chapter is invalidated 
· by judicial decision, such decision shall not affecfthe. re-
maining sections ot subsections of these regulations: .. - - . · . 

5:23-2.18. . . . - -- _ J9:~i.1L BMIJC statuttiry aqthority 

. 3. The OCE and fyiunicipal' Con;~ruction Official shall . 
· be rioti,fied by the owner or his or her agen,t at the various 
stages of construction when inspections are required. 

_ 4. If the municipal code official is temporarily unable 
to perform an inspection upori notificatio11,. he or she can 

- request· that · the OCE perform the . inspection without 
compensation. . . . . . 

5. When the municipal code officiahrelinquishes his 
· or her . responsibility Jor · the performance of· subcode(s) 
inspection concetnwg specific ,proJects, .· and _ the OCE . 
agrees to perform the inspecti01_1, . acting as DCA's agent,. 
the HMbC shall receive fees for ~uch subcode inspection 
in accordance with the municipality's fee schedule. 

•,· .. 

. (g) Municipal construction. officials and . the OCE shall 
supply applicants with a list otall required inspections.and . 
apprise _ the applicant of his responsibility· to notify the · 
municipal constructioI!- official. and the OCE when work is 
ready fot inspection. ·- · 

19:6;.. LS Certificates of occupancy 

(a) No certificate cif occupancy; femporiry certificate of 
occupancy or certificate of continued · occupancy, shall be -
issued by the municipal ,:onstiuction official without ceriifi-. 

-, cation by the OCE that a firial inspection has been per-
formed by the_ OCE and • that such occupancy meets all 
provisions of N.J:A.C.J9:4, 1:9:5 and this chapter, and the 
plans approved by the OCE. ·· ·· · · 

.·· .. . ... ·.. . ' ' 

Except-. as provided herein, nothitlg containep in this 
'chapter shall be .construed .to affect the statutory authority 
of the Commission. pursuant to N.J,S.A.: 13:17-r et seq. 

. . .. _:-.·· ·.. . , . . . 

SUBCHAPTER 2. FOUNDATiONS _ .. . . . . ) .. 

. 19:~2.1 .. Scope 

These 'regulations ~hall be known a11d may be cited a:~the. 
"foundation supplement,'' -and in the. event of any inconsis-
tency be;tween theprovisions.of this foundation supple111ent 
~d the provisions of the Standard Builclirig Code of NeW 

,Jersey; as· modified under subcha,pter··l, General Provisions,·· 
of this. chapter, th:e provisions :of this foundation_ supplement·· 
shall be controlling. -· 

..... · . 

19:~2.2 . Foun.d~tions; gen~rlllly · 

The foundati.on of buildings, including retaining walls, 
shall bear on, or be carriecl down to; _satisfactory bearing. 
materials fu such .mamier that. the' entire transm:itiedJoad . 
will be distributed ovet the_ supporting soils. of any depth 
·beneath the foundation at unit.intensities within .the allow-
abie be~ing values es~ablished 11?- th~ subchapter. ·. In addi- . 
tion, foundations shall be proportioned to limit settlements . 
tp a magnitude •that·will not. ~ause damage to the proposed 
construction .or to existing adjacent or nearby buildings 
during or after construction. -(b) Whenever the ~~hlcip~ construction official fails to -

issue. ii- certificate of occupancy for a structure or tenant . . ·.. . .·. . i . . 
space which is in compliance· with all provisiorts of this 19:~2.3 .·.• Depth of foundations 
chapter; the OC:E; upo.t1- DCA's written authorization, will · .. _ (a) The bottom surface of any footing, pi(lr pile cap, .or 
issue such certificate · of occupancy · and receive all fees either foundation construction, othei than, grade beams, shall 
associated with such certificates.··. be can;fod down · · sufficiently to · avoid -exposure: to frost 

. . 
· 19:~1;9 ·. Appeals 

. (a) Whenever the OCE shall act as agent bf theDCA in 
. the. capacity of a UCC enforcing official under these regula~ 

tforis, ·any• appeal of a decision of the OCE · shall be made 
directly to the Department pf Community Affairs.· 

· except for fouridatiori elements in the interior of closed and 
-heated buildings.·. . . . . 1 . . 

(b) Tp.e bottom s~rface of any grade beam shall be 
.· carried down atleast 18 inches below the lowest level of the· 
adjoining ground surface thafis exposed to frost. __ 
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. . . . .. 

·19:ii.4. ' 
- - . . . . ·. _·. ': 

··. •··OTHER AGENCIES ·. . ' . . . •, . . .. 

J9:i2.4 Fob1ulatitm~ at differe~t fovels ''' ', ' ·,, i ' • i 'i ' ' ' .{ .· •. · Where , fotlnctatl01'S are, to :T;st' ott rock of dass 
',, Where footings a;e.sµpport6d'at,differentJ~vels;:bi'at ',1-:-(55, 2---{jS,:pr·3----05,.and,,such,ro.c;kisexposed.pdof'.fo ,·, :,··.·\:.·~.-. ,, J •,_ ••... 
different levels from.the footings of, adjacent sttjl~tui~s; the, , con,structio:\1, over a part or allof ttte area of the buildfugi, , 
infl4enc~ of the pressures under the higher foo~ngs on tlie.. .. borings wiUnot be required ,in those•areas where ro,ck is ... ·. 

, . stahiHty ,of tlie lqvyer footings shall:be 'considerep .. · Con~id: ·•·· . ·. · · · exposed and ~he area (wit~ip the limits of.the ti11ilding)•of •· . · · ·· 
·. erition shaU b~ given to tlie requirements forlat6ra:l suppprt the exposed rock surface shall not pe . includecl in the area 

. ··. · of the materi~l supporting the higher. f~otings, ¢e · additipn- used to compute. th~Jequired nµmber of borings pi:ovisJed ·. 
,. •·.. ai load: hnposed 01,1 the_ lmv~r footin9s and ,asse~sfent_ o~, fbe_ ·• . . the •following. ,requfreme11t(ate niet:, > , < · ··· ...... ·.·.·. ··.• ·, ·, ·.. • 

eff~cts ,of dragdown on ad1aptmt pile~supportm~ build111gs; ' '' i. Th~-'pres~rice' of :d~fects or th~ ½G!ination br > . • . . ·, , . , , : , . i , > : L :· bedding plan.es in th~'."r0cl(are qf s11cl:i sit~,a,nd location 
<19:6,.-2;5 Sla:bs c'>Ii grade : · ,' · .. " . I · · . ! ', · its to not affect th~ stal5iiit:y 6fthe "foiindiitioni . 
', ' Sl~b~ on grade within or a.4jacent t~ a blJiiµmg shallb6i so ' ' iL '1'hefoµnd~#bn is de~{gned for heat"ing pressutes . 
designed. toJµn,it Se!~eiAeJ)fof such slab(to' a'magnitti.~e ' not . exceeding th9s{ permitted ,in table 613.6 of this 
'that will not. iqipaif their 'usability.·. 13r · ca11se, d : age to · ~e . subchapter; witboµf increas,e'. for. embedment. · > · . 
building or its foundatiqns. · · · · · · 

· . -· · .. i . .. . .• ) (b) 1tl~ast 'iwqJhi,rds of, the required 1ium.betof borings 
·, ' 19:6--2.6 ' Constmctiri:.i , ,•' ' ' , ·' ' ' ''. ! '. ' shall tie, located within; tlie area under the building, Toclse 

.. · .. · (~ 'f ·N:o. foum;iatio11 :shall ·. be , placed pn, froze I soil;· , '';NO,' ' : outside' of _the' area shalln()t '~e rtlore than ~5' fe~t 'froi:n tlie ' 
: ' founqati@ shall• be ·piiicecf tit freezillK weather ,uhless prqyi~ Jimits oftlle ·. building/i J3ori.ng( shidL~e)illifohnly:distribut. '' ,· . , 

·... siqq is made to maii1tain the 11n~e.r~yfog Jdil, ftfe of fr~~C . ed . or distrib11tep: · fui aci:ofdance with the loading: pattern · ... 
' ', ,, ' ' . ', .. ··.. , ,; . ,, ' ' I ' ; unposed by the t:,uildirrg;'· ' ' ' . 

''' ', .. _.t'1··0.(n.bs)·._a1r11e·., .. ~s:·u;e.·hx·ptahva·att .. ·•··an°nm·w_. whea.rred·.·. · .. so.~ril .. ·u,:_.anp····w·d. 'a··.·rgrd?sPe .. ne:.dp·•· •aiaet·e·µi·-r1'ghc6.nt···,:1d .. b··i.e·-.···. •. , . · ... · ·., ·•.:. . . .. .... ·" ' ' ' g (c) Rules con,cerning;qepth'are: ,' ' 
· produced,j,n soil material intende'dC to provide i verticali or . L. , Urness . soil m~t¢riai df clas~ J,65 through 3-65 is 

•·•. · · la,tera:l :. s11pj?,9rt for·· toundatio,n el~i:rien.ts or , ~Jr .. adjap~nt . .·· encountered a,_t · shallow~t depth; -b'orfugs shall. exte11d lJe •. 
' ,·.· f.oun:,dations; :&:cavat.ing methods that will contro~ ot prey~nt' . •· low tl;ie deepest part o{ the ,1/xcavatio11, or iri, ·the ca,se of , · 

', ,: ': the ' inflow, of ground water, shall be employed i to prey~nt ' pile' supported,, buildmgs/~~ldw antjcipated' tip : elevations /' ' : ' '',' ' ''' 
', ,' .··, .di~~-rb~c~ ;o~the soi,! m~terial._in the,excayati,onlorb~ne~th . · ,ofpilirtg as necessaryJo~atisfytlie m9re ,restrictive o(the .. ,,, •·• •. r_··. _ _ )·.-.·,·,•·.·.•·. 

· .existmg buildings; No fo11nda,t10,n shaH be laid on soiLthat · i n · · · · ' · · · .. · t ·· ·· · · · ·· · · · ·\, __ . 
·:·,. h~s 6een __ disturbed_by .. s_ eepage~ un\ess, reqied.iaj 11 ea~ure1,,l_~s P,··_

0w.i_._.1!1. ~:.:.t,ug:~ .• :. :_·n.• ... ::.:. erid_• . .-..•.•. d,.·_ e_e. _p· ' .. eno.·. ugh•·.· 'itit .. o.··•.·. :n,\.">. m,in .. ·.a.·.·ll ·-... Y<,: .· .. · directed by l:l!l. architect or engµieer, are ,ta)(e,n; ·. , · .. ·· I, 1• . ·•· .. 
. - : ,·. . . ' , t · , . ·. ·. · ... · .. < · , . . ..• •· · · i > ,. , : j > . Satisfactory Qea,rmg mat'¢rial to estabHsh its character 

19:6:-2:7 Soil investigations; general ·, ' ' ,·, , ; ' ',, ~nd thickness; liu.:1h1otle~s thaii the following: ' ',, ' , ' 
, • . Borings, in ~~rth ~t: tQck;-·~ec?v~ry})f ~arilples; I test of :~()il ... · ... '\ (1), \yh~re, th~•;o~ ;a~erial is ~lass .5-455: tenJeet} .·:. 

. samples; load tests, ·or .other mv:es~1gatmns or, µploratory . ·· .·· (2) F • th : 1 , > 25 i t •. 
:procedures shall be.performed as necessary fori the ciesign · .. · .. · .·· '' ·.•·. ·u;·.·.· .... •.· .. E· ·x.· ... •·c·•oe,_,-pr,•_··.·to,.,.a,,·senroct,,ead~s.'e'm·~;.·s·u·.·.,.b.p,,:ea,er·•a. ·g··•r_.a,:p .. • h·•s·, '1·., m".·:·an,·d". l;V.:·.·of· .·. 
'•.am·.· n·d_.a,ccc.o .. on:r•• __ dstarun• ·• ccetiwon1'tho·fr:.·eaq·.·•usarr: fee_•mfoeunn, .. t·-s,d.•o~tfi·othi.· ~~s·sstiu'. bb~ce. hc.·at.Ptd.t.el,· ')rn.,s .. pecU···o· n.... . •. · . l · ... this $ubse~tfon, hi ot4e(to,deterniiiie:the full depth qf 
. i i> · ·. ·· · .·· .· . · .·· .· · . < ··. ·. , • ·· -r. . i .· the orga:njq silt st~at~ and the llllderlying,depth oqand 

'' 19:6-, 2:s' Borings• .·· . ,' '', . ' .... ,' . - · I : ' or, ~esit;c~ted clay/ail p9rµigs shall penett~te to a depth < . 
· · _ .. ·. (.a)" _Exce. pt,fo. r_ one and two-family dwelliiJ.gs ~-·th pJan · ··. ·. ofat least 25, feet1,>elowth,e top of theorganic soil o(to 

I t suc,h depth that the: pene,fration resistance to' the ·s.iµn-
• . dimen,sion • n()t, exceeding. 2,500 square fe'i~t and)yhere ~oil .·.· . pie spoon .· decreas~s sigiiifican.tly, ~hichever · is •deeper;.· .. 

conditforis are essentially unifprni; at,least fiv~ bbdngs snail · · · · · ·· · · 
be made.for each building; oneineach corner ~d onelin · · iiL B6ringsisli~ll e~ert'd;to the depth,aLwbich the 
the center ... ' For orie and two-family d,wellii1gs: of a size ~ot ' vert,ical, stre,ss caus~d by•·the. proposed consti'uctioh is 
to ·exceed2;500 square feet; one bol'.irtg sha:ll h¢ in1:tde fcir .· .· red11ced to teri'per c~nFor less'ofthe originitl vertical . 

. , . each s11ch Jmilding. For b1'ild,ings supp·ort~d'·onJpilirtg, . ~ne • stress at this depth due fo,the weight.· of the .overbtirderi,. 
1:>oring sha:ll be made.for every 4,00C>' gqqarf.fe¢t' 1.0f·buUdµig except ihafwhere.strata of soil mateti~ls of·cla~s '9?65 

': ·area :o.r fraction th,ereof, but :,not · 1es{than: fiye boring& f pr. ,'. ·.· . or poore(aie. eri~uritereci. within thls dep.th, , the bor .. ·. ', .. 
· each:quilding. Additional borings nfay be11ec~~sary if ~oil ... · ing~ shall'. penetrate' such:sfrata ,and _be carried to .a 

... : co114itiops are not found to be up,~01,Jni )f~e. '9rm~ Pf()- . , • ' depth that:-shows pep.etration con.tm.uous of-material of .· .. 
· , gram sha:ll be expanded by probes a;s\q¢scnbed m section :10 dass ~5-or betterJ1s reqii.iied in subsection, ( a}of thls · .. 

ofthiss11bchapter .. ·· i -·· , :, • > . . J-, <! section;. . . . . .. . . , . . . 
'!' 
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iv. At least one boring for each building or one 
boring for each 100,000 square feet.of building area or 
fraction thereof, whichever is greater, shall extend as a 
minimum depth to the lower limit of the compressible 
material, defined as varved clay or silt, or material of 
classes. 9--65 and 10--65. For buildings support~d on 
piles, all borings shall be carried to the foregoing 
criteria; '· 

v. For piling deriving their support in end bearing, 
the borings shall penetrate to at least ten feet into the 
compact glacial till that ,overlies b'edrock. 

( 

2, Where rock is encountered in borings within .the 
depth noted in paragraph 1·of this sub~ection, the·botings 
shall be cored to a minimum of five feet into rock, tir 
farther where necessary or, required, to obtain atleast a · 
recovery of 35 per, cent trdm five feet of penetration, but 
not to exceed the depth noted in ·paragraph 1 of this 
subsection. However, for foundations supported ori piles, 
bearing on the rock and having a capacity in excess of 80 
tons per unit, the capacity of the rock to· support the 
applied load shall be demonstrat~d by increasing the 
length of coring to ten feet. · ! 

( d) Rules concerning' types aFe: 

1. Soil borings: Soil samples shall be recovered at 
intervals not 'to .exceed five feet and at every change of ·. 
soil strata, except that sampling in the. upper 25 feet shall , 
. be continuous, Such samples shall be recovered using a · 
two-inch split spoon sampler ~aving an inside diameter of 
1-3/8 inches and a consta.nt internal cross section. The 
sampler shall be at least .24 inches long and1 shall be 
tipped with a heat treated, sharp cutting shoe. It shall be 
straight ai;id sound, . with an undistorted cross section. 
The rods to which the sampler is attached shall be one-
inch extra heavy pipe or 1-5/8-'inch p.D. drill i:ods. The 
sampling tools shall be driven with a 140-pound hammer 
having a fall of 30 inches: The blows per foot so record-
ed shall be designated hereinafter by the symbol N. The 
fall of the hammer shall be free fall and tp.e energy of 
impact shall not be mitigated by friction of the hoisting 
line on the drum, friction of the hammer against its guide 
or similar effects. All samples, except those .of rock, shall 
be preserved in airtight bottle,s having· a capacity · of at 
least eight ounces. ' · 

2. · Rock borings: Where borings ate required to pene-
trate rock, they shaI( be advanced by core drilling, and 
. core samples shall be recovered using a double tube cbre 
barrel and diamond bits that provide cores at least ,-3/8 
inches in diameter. · ' .. · · 

( e) ··Records of all borings required by the provisions of 
subsection (a) of this section shall accompany the applica~ 
tion . for approdl of the building plans. Such · records shall 
show, as a minimum, the size of casing and the num6er of 
blows per foot required to advance the· casing (to the depth 
that. the· casing is used); the weight o~ the hammer and the 

19:6-2.11 
"... 

distance offall; a description of the sampler; a description 
of the drill tools and equipment inclµding, where used,. the 
size of diamond bits and type of core barrels; · tp.e. number of 
blows required to drive the sampling spoon for each six-inch 
increment of penetration; the elevation of the ground sur-
face referenced to ·an established•. datum that. is not · subject 
to. subsidence· or lateral movement; t~e location and depth ~ 

, of the boring and its relation to the pi:oposed .coqstfuction; 
the elevations at which samples were taken; the elevations 
at which core drilling was started and stopped for each 
"run"; the elevp.tions of the boundaries"of soil strata; per 
centrecovery for each "run" of core drilling; description of 
the .. soil strata encoutiterea··· and·. geological 1 classification of 
rock drilled (based on visual e~amination of cores); any 
particular, unusual, or special conditions.· such as loss of 
water in the earth and rock strata, boulders, cavities, and 
obstructions, use . of special type of sampling · traps, and so 
forth;· and the level of ground water. together with a, descrip-
tion of how and when the ground water level was observed. 

· All aban?oned or upsuccessful attempts at borings or rock 
drilling shall be reported. ( ' I \ , ·, 

I _ • .1 ·, 
(f) Soil samples and :rock cores shall be retained in an 

accessible location by the owner, or by the party making , · 
application for approval of the building plans for a period of 
one· year after the date of issuance of .a certificate of 
occupancy and shalLbe available upon reasonable notice for 
inspection. 

19:6-2.9 Test pits ., .. 
Test pits may be used to explpre the depth and nature of 

existing fills and shali not 6e substituted for borings. 

· 19:6-2.10 Probings ( or auger borings) 
Probes, obtaining soil · samples, .. shall be performed as an 

expansion to the borings described in section · 8 of• this 
subchapter to. determine the thickness 1of the surface organic 
soil. One pr~be shall be made for each 2,500 square feet of 
building area or fraction thereof. ProbJs Iriay also be qsed 
to determine the thickness of existing fills. 

19:6-,-2.11 Boring methods 
(a) Borings shall be made by the continuous driving and' 

clearing out 1of a pipe, casing {including telescoping of 
smaller. sizes, insid" of larger • casing) excepNts permitted·. in 
this subsection. Where casing .is .used, it shall be cleaned 
out to undisturbed soil ptior to sampling and , the sample 
spoon· driven into soil that has not been affected by chop-
ping, washing oi hydrostatic imbalance; · 

1. Uncased borings: Uncased borings, incliiding bor-
ings where the casing · is omitted for part ,~f the depth, 
may be used if the mucl slurry method is :followed. . The· 
requirements for soil sampling and rock coring shall- be 

. . the. same for uncased borings as for , borings macle using ' 
· casing, exc.ept that priqr to each soil samplinf operation 

the boring shall be. substantially cleaned of disturbed 
../ material and the sample spoon · shall be advanced through 

6-S 5-15-95 · 
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·. 19:6-2.17. Ecc~ntrlcities· ··.· 
Ecce~tti~ity of lriadirtg in foundations, incl~ding' eccentric-

ity of loading Or the b~sis•. of'. retairiin.g :\Valls, ~lilill bf 
investigated ahd the 11,1axunhlh ,soil pressure · or • pile 1ciatJ>,-
( c:onsidering. eccentricity);s11a11 be kept\vitf#n:the ~afe .c~- i 
pacity thereof a~ ·establish~d •· in sections '.2l. arid, 42 · of this··,·. · 
subchapter 0: Soil pressure and pile loaa due to e~ntricity .. ; . · .. 

:.· shall be computed on. the basis· of straight line ~distrib'1ti011 · ';- . 
· of found1;ttion · reacti~n/ However, other modes ()f ,distribw•'.'\ ·, 
tion of the foundation. reaction may. be 'assunied, '· subject fo· i :· · · 

· the'approval ofthe chlefengµieer, if it canbe'demopstrated . 
. . that the· pil'e . and/or . soil is capab~e of. suffkient :plastic: ;> 0 . • 

· deforination or to• develop such .mode of disqibutioq \Vi~~ .•··••· .... 
out failure'. · · 

Uplift. atid ov~rtunimg'fo~c~s dµe to \\lintfartd hydrostatic . ·•·· < 
pressure shall be considered. . . . . ' . . •. - . . . . . 
. • - , I • .· 

19:6-~;t9 Impact .. 

. Impact for~es. may bf ~egl~cted .in the design of founda~. . 
tiorts, excepJ, for found*tions bearing on}oose gr?,,nµla,tJqils, ... 
or· regardless • of · the type of soil material; for • foup.dations ·. 

·~ritZ:~:~=:~;:::r:•···· 
. . -graphs) and f of this paragraph plu§ ceri,1entetJ, shales·.· •.. 

.·•. 0 • and·· sandstones :of Newark formation:,._: "Cha1:a'ctei-istics . ··• ·. ·.· 
:yjre:. th~-~otk:g1v~s:4{i11sptind whe~ ·~t~c~ ivtth pf~k or·.•' 
· ,: ,bar; rµay n<;>t d,i,smtegrate _ after ewosu:re to: air · or 

-. ,with Adoµbl_e tube; diamond ctjre ban:el i;s geherid,ly· 35 
.. · ,per' ~~~tor -gr¢atet for ~_a¢h five •f~9ftil;i(/ , ,\-:! ·· . . 

· . iv., -Soft rock; Iri9ludes rqeks:cif s_tibparagtaphs i/ii, 

··l!~&ltil~~\··. 
>with, a double fube, .diamond core bartelis less than.35'. 

•-·•.· ~::a:j:\!i:t:::·:;:v:o!0 ~~1iriibt:•-::t;rrta:e;o:·····. 
blows per foot. Where 't:ore. r~overies are .less iliari 20 · .·· .. 

· p~r cent, ~d Jhe riiateriaf is, 'to ~e-us~d- for 'bearing; a · ... · 
irtiniriiurti three~inch diameter cote shall be recovered ·· .. · . 
'ancrthe'. Illaterjal recove~ed shall be classified :in iccor~ . . . 

_ :dance \Vitll table 613.6. > . . . . . 
· supporting craiies,heavy·machfuery, 'or moving equipment;:~,. 
or where the ratio of- the live ,load 0cttusing impl\Cqo the ' 
total o{ the, reactions from live load applied vvithqut itnp~ct;: • .. • · 
plus dead ioaq exceeds 011~ third'. · · ·· 

. ·. \ .. · .. ··· .. ·. .. . . · .... · .. · '. ' ·.· :· .. ):: . 
·• : {b),Special sda iyp·bs ;n,i1~s ~i\:., · · 
. '.· '1.> Fllie sajld:: 'Soils·.• of Qroup S~{:c~htaiiiilig •1llore· < . 

. .·· 'thl;lii SO 'per cent (by "'eight) of'parti¢les passn;ig,a number;• 19:~2,20< Stabiiity . · .. ' . 
. .0 . . 

The provisions of ·sections. 58. and. 59 .of this subchapte:r .. · .. 
shall apply._ I : .. 

• (a) For the · pqrpose ;Or ,this ·. subchapter; soil ' riJ.ateriaj:f :'. .. : 
sh~ be classified and ideiitifie,d in. acc:ordruice ~th talJI~ , :_ 

. 613.6. . hi: addition, the follciwirig slippJem:erifary defqiitions; . : ·~aU apply; . . . . , . . .. . . . .... 

i,< Hard Soµnd roek; b;lcludes i:rystalline:rncks such •. -
. · .. •· as gµeiss, diabase, schi~t. Characteristics iµ"e: tlie rock 

r~ when struck with pi¢k or-:bai; does not disilite~ : 
·· gratt{aftei exposure· to· a4" or water; . brealcs. 'Yith ii.harp .·• : 
fresh fract~re; · crac).cs are unweathered ll!ld lesS' th~ .• ... 

. , ope-eighth inch wide, generally nq :closer tban , three 
. ·. · ... feet apart; . core recovery wj.th' a . double tube, diamon_d, ., 

. core b~tel is genera)ly 85 per cent of'greater for eaclf _ 
·.. fiveJoat run; · · · · · •. · · 

ii .. ' Medium hard rock: In~ludes ctjrstalline rocks, of -· . 

.·•1·t~!(•·•~~ :r, ~,oi .. ·•::;if .. si,,·• .. 
·. ,_generally,slirectly oyerlyingroc~ .. iut~ w~ch ~e sµfficii:mtly 

.· c¢mented to be qifficult to remove by ·piclcing; ·., ·. . . : 
·.-.,·, 

'3, 

··\' 

inolde<f withslight pressure of the•fuigers; ' . . ... - .. , 

..• ;t~r:~!:itwit1'9~~~~·•·· . 
. . Jjye difficulties: of removal as describecl for _hard; medium ,.· . 

. . subp1;tr,agraph i c:if this .paragraph, pl~s . ,miirble iµid < 
· serpentine. C::haracteristics are: · allthose list.efin sub~\ 

paragraph i of this;:patagraph, ext:ept)h1;tt' ctac~s m~y, .·. . 
. · be . l/4 inch; ~de and . ·slightly·. weathered,•· geµefally: \- •• 

. :. ~:soi1: :t:a::::/6i:7!::::t::~::!rd~posif<< .· .. 
· . consisting of.alternating thµi layers•· of silti ,day a.rtd · sim.d ; • · ·• . An. \YhiC].ii}~e. siltr(clay); ot. sur (plµs.¢l~y),, ~and l~yers ,. . . . . -. . . . . . . . . . ,· ... ·.," ... .1 " . "·'· .,, 

.. spaced no Cl!>ser than two feet,apan;;,core r~cove:ry. ;. ! <pt~domilia,te. . . . . -. .· I_ ' • 

"?•··\' .·_. 
··.···( 

;, : .. 
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Major Divisions . 
I 2 

c:: -I o ~-a .s c:: ·.G) 

-· 1A ii ·z g .. :a·;i 
-· 'o O..,. 0 " ;:,:-0 • >, ~i ! ~~~e:i 

\;- . El !!::150"' -. 

0 ~-
i 
1 
0 ... 
0 ... 
.! ,g 

Group 
Symbols 
,3 

Typical Names 
4 

-" Well-graded gravels, giavi:,1-sand 
mixtures, little or no fines.-

- ,_.. ( 

· Poorly graded gravels or gravel-sand 
mixtures littll' or no fines. 

Field Identification Procedures 
(Excluding p~icleslarger than 3 in._ 
_ud basing fraction~ on estimated weights) 

s 
Wide range 'in grain sizes and 
substantilil amounts of all . 
intermediate particle sizes. 

,-- . 

Predominantly one size o.r a' ~ange 
of sizes with some intf'lmediate 
sizes missing. e: ·e ~£ .l! -s'·' i '1 . . ~- ,! · c:: · i &s .5 ·., I -~ GH Silty gravels, gravel-sand-silt mixture, Nonplastic fines or fines with - J ·,s 2!l !!:. """0- -~ 2 low plasticity (for identification -- - es::: . . . 

·= > 
0 
'u 
"+l 

u li -o "' .=-i o Z f "' Q, ::s procedures see MJ;. below). 
cl 0) gf ::e ,s 0) i! Q,' 0 

la 
Q, 

u 
o_ -~ ·!'Ill-. __ -; -0• -S0: •~ ,;;a :<. i:; GC Cla . I - I Oi ,. _ .. . .., - - ii , yey grave s, grave -sand-clay mixtwes. Plastic f"mes (fQr identification 

I! .. -:: :'."'. .. -~--~~~-- '_ . ..:. · ---~_.-p-roced_uresseeGI.below).· 
.. 
l ef!S ··r--e ··· '!!·= 

i:-j gs J; c:: =~ , , , z :2 · u ;:; .!ii • I -~ SW •· Well-graded.sands, grav.elly sands, 
· ::::, ,... ::s -z_o 'u-r::t'·• ;; g. littleornofines .. · -·· · · r-1-;-1in nr .. .·.·--~"'"-· .. -= '""' -.. 0 ., ,... 0 e:, ,8 · sands, little or no fines.L 

eo .. ! 'O oz .... ::e "'li~ia u,.c:,s 
" li .. 

,,s :§ 
!f 

Silty sands, _sand-silt mixture. 

::e ·= Uayey sands, ~and-clay mixtures; -

( . . . 
Wide rang!' in grain size and 
substantial amounts of all intermediate 

-- particle sizes. --------- ----- j 

Predominantly one size or a. range 
of sizes with some intermediate sizes 
missing,' 

Nonplasti,'< fines or f"mes.with low 
plasticity (for identification, 
procedure~ see ML bel~w). 

Plastic f"mes (for identification 
orocedures see CL below). 
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. TABLE 613,6 UNIFIED SOIL CLASSIFICATIPN 

Information Reqµifed forDescribing Soils 

. .· . . . . . 6 .· .. I .. 

For undisturbed soils add.. information on stratification; 
cement•tiori, moisture c6niiitions; and drain~e characteristics; . 

degree · cif compactness, 
• I .•. . , . .• '• '. •. .. ." , . . . , ' , 

·-~ 

Give typical mun~; indicate• approximate pe,cc,ntages .of sand •an~ giav!'I, max~uni siz'e'; 
angularity,· surface. coniiidon, and· hardn~~s· of the coarse grllins; localorgeol?glC name _and 
other pertinent descriptive mf!>rmation; and symbolin parenthesis. . 

. ,Example: . . . , . . , . . . , 
~ilty sanci, ·gravelly; about 20% h;lrd, angular gravel particles l/2~in. maximum size; rounded 
and subangular sand grains; coarse to fine; about 15% nonplastic fines with low dry strength:; .. · .. 
~ell compa~ed and moist in place; aIJuvial sand; ;(SM). ; · 

·, _I 

\._ .. 

_.L 

:) ,. 
·1 

Laboratory Classificati~n Criteria .r . 

f 
I 

.. ~-. . . 

C1t, · 60 · Greater than. 6 
··. D10 

'i 

are borderline cases 
requiring use of dual . 
symbols. · · · · 

, -~' (D )2 
C=; .· 3o · .. Between'! and :r 
< c l?.tbx D60 

/1 ... ·. .. . . : •.. ·_ ... · . 
Not'iJ!eeting all gradatio!i requirements for~S\Y· 

Atterberg limits abi>ve·"A" · Limits a plotting in· 
lirie or Plle~sthan 4 ' hatched.zone with Pl 

( 

Atterberg limits above "A'' line. 
. ... wi~h Pl greater than'.7 

L 

\. 

' ID-
I 

( 

·1. 

bet.ween 4 and 7 . 
are borderline cases . 

. requiring use ofdual . 
symbols. 

. ./ 

-: \ 

.. \. 

•. I .. . 



FractioniSmallertha 
'. Diy Strength·• 

(CJ1ishing 
. • •. Characteristics) 
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Information Required for Describing. s6us. . . 6 . 
. . . 

For undisturbed soils add inforrnation on stlUcture, ~~atification, ~nsistency 
• undisturbed and remoldecfstates, mo~ture and drainageconditiC1ns. 

. . . 
Give typical name,_ indicate>degiee and character ofplastidty; amount andmaxi1'1lurn. size of 
coarse grains;· color\in. wet condition; odor,. if. any; local'(or geologic name •and other·· 
pertinent descriptnre information; and symbol in parenthesis. . . 

Example: Qayey ~ilt, brown; slightly plastic; small per~entage ·.· of fin~ 
vertical root holes; firm and dry in place; loess; (ML). · · · 
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HACKENSACK. MEADOWLANDS DEVELOPMENT 

TABLE 613.6 UNIFIED SOIL CtASSIFICATION 
. . 

\ 

(1) Boundary classifications. Soils possessmg characteristics of two groups•are designat~d by/ 
combinatio.ns 9f group sy111bols. For example GW-GC, weU•graded gravel-sand mixture with 
clay binder. (2) All sieve size.son this c:hart are U.S. standard. 

FIELD IDENTIFICATION PROCEDURES FOR FINE-GRAINED ' 
sokLs oil FRACTIONS · 

These procedures arel to\ be performed on the ~us · No. 40. sieve size, particles 
approximately 1/64 in. For fieldj:lassilication p1.1rposes,.screening is no.t intended', simply 
remove by hand the course particles that interfere withthe,tests. · · 

. Dilatancy (reaction fo shaking) 
' \ 

. \ 

After removing particles larger than No. 40 sieve size, prepare a pat of moist soil with a 
volume ~f about one-half cubic inch. Add enough water if necessazy to make the soil soft but ' - I -- .. . . 

not sticky. · 

Place .the.pat in the· open palm. of one hand and· shake. horizontally, striking vigorously 
1against the other hand sev.eral times. A positive reaction consists of the appearance of water 
on the surface of the pot which changes tQ a livery consistency and becomes glossy. When 
the. S!llllple is squeezed b,etween the fingers, the. water and glo disappear from the surface, 
the pot stiffens, and. finally it cracks or crumbles. The rapidity, of appearance of water 
during .shaking and of its disappearance 4uring squeezing assist in identifying the character 
of the fines in a .soil. · ' · 

Very fine sands give the quickest andmost distinct reaction whereas a plastkclay has no 
reaction. Inorganic silts, such as a typical rock.flour,show a moderately quick reaction. , , ( .. . . . r 

Dzy Strength (cru~ing characteristics). 

After temovi.r)g particles larger than No'. 40 sieve siz,e,mold a pat of soil to the consistency of 
putty, adding ,wa.ter if necessary. Allow the pat to dry .. completely by oven, sun, or 
air-drying, . and then test its .strength by· breaking and crumbling between the fingers. This 
strength is a measure of the character and quantity of the colloidal fraction contained in the 
soil;.The dzy strength.increases with increasing plasticity;. 

· High dty strength is characteristic for clays of the.\ CH group. A typic;:al inorganic sjlt 
possesses only very slight dry strength. Silty fine sands and silts have aboutthe ~ine slight, 
dry strength, but can ,be distinguished ,by the ~eel when powdering the dried specimen. Fine 
sand feels gritty whereas a typical silt has the smoc:>th feel of flour,~ · 

. Toughness. ( con.sistency near plastic limit) 

After particles larger than' the No; 40 sieve size are re01oyed, a specimen of sou about , 
one-half inch .cube in size is mol(led to the .consistency of putty. If too dry; water must be 
added and if too sticky, th.c specimen .should be. spread out iri a thin layer and allowed to 
lose sor11e moisture by evaporation. Theri the specimen is rolled out by hand on a smooth 
surface or between the. palms into a thread about onH'ighth inch in .diameter. The thread is 
then folded and rerolled repeatedly. During this manipulation the moisture content 'is 
gradually reduc.ed and the specimen stiffens, finally loses its plasticity, and 'irumbies when 
the plastic limit is reached. · 
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2~5 
3~5 . 
,'iHis"~·, 

. . . . . . . ..Ji, ·. ·" . . •. ·.• .. ··· · .. ·•.. ·.. ' ... ·., .. ' 
After the ·.thread cnunbles, the pie~e~should\belumped together. and ·a .. slight kneading 
action continued untjl the lump, cruptbles. . . . . 

. . ,•.. . .. '. _.,_' ' : _, ··1 

The tougher •... t~e thtead. near the pla~ti;: limit. and th~ . stiffer, the l~mp<when i(nnally 
crumbles, the.more potent is the colloiqalclay fraction in the,so~- Weakne~s of the H;iread at 
the. plastic limit and quick loss of co~erence of the lu~i;> bel<>w the plastic limit indicate · 
either inorganic clay of low plasticity( .or 111aterials such as kaolin-type clays an\i.organi<: 
•clay$ which occur below the A-line. ' . 

. - ' ' 

. Highly organic ~lays ~ave ii very.weak. spongy f~el at th~ plastic Unlit. . . ·.. . . . . . ·. . . l 
3.: J\llowable bearillgpress~re on:hardpa11-Fb(hardpan 

ALLOWABLE SOIL BEARING PRESSURES 'I ,consisting ,of·.well cell1ented rnaterial- C()Illpo~ed .. of. a pre-
.. .•. '\ · , ·· .. . , •dominantly granular piatrix>and free of lerises of fine-
Description Bl!Sic aUowable Bearing V~lues · g. ra. in .. ed···· mate. r.ia.l ... · .a. n.d ... ···. in.. clusio.ns. · ... o.f ... s ...•. o. ft.·· .. · .. rock,. the bi.i,si.c 
(~e.e Nqte 1) . .. (tons/sq. ft.)-see Notes 10,,11 · all bl b •· · ·hall · · · 

. Hard.Sound Rock .· · 60 See not~s2 and,BJ · OWa e ear111g pressure S •···. be 12 tonspersquare foot 

IntermediateiB.ock 
. ' Soft Rock . 

I· 

H.ardpari 
Gravl)iand Gravel Soils · •. · · 
(Soil Groups GW,.GP,.GMand .. 
'GC:and soils of ~oil group~ SW, 
SP, . Sl\1, containing more than 
ten per cent of niaterial .retained 
9n f number 4 siev~) 

·· Sands (Other than fine/sands) 
. (Soil -~ro~ps SW, SP; SM but 
. (. coi\taining notmore than ten per 

· cent of material' retained in 
; numbei 4 • sieve) 
Fine.Sand. 
Clays/and Clay Soils ····.· 
(SoiLGroµps SC, CL a11d CH) 

Hare\. · 
Medium 

, Soft . 
SHts and Silt• Soils . . • 

·· (Soil Groups ~. arid MH) 
Dense 

. Medium,,-: 
toose 

40 See µdies 2 and 8 ! For hardpan .. consisting of. poorly i;emented material or 
20 Se,e>notes · 2 and s 1.. .., ¢ontaining len!l~!;. of Jine~grained mate~ial, inclusions of. soft 
. 8 . . •.. . l ' rock dL a fine-graine(I matJ:ix, the pasic allowable bearing 
~ee 11otes 3 and 8 ! Pfessure shall be eight tons pef square fo9t. 

· Allowable · heating pressure • on. gravel alld · gravel 
soil8T:S1:tsic allow~ble' pressµre shall.,pe·· as· .. ~ollows: · 

11-65 ° Nominally Unsatisfactory 
Bearing Material 

-·1, 
NOTES TO TABLE,BA4il3.7 r, 

L .. Classification-J'he . soil da~si£ications .·• llidicate~, in 
this ,table are those described in sectiop.6B,0; ·. Where Were .·· 

, . is dou,IJt as. to the 1:tpplication dassific:ation · of a sou stratl.1111, 
.. theaUowi.i,blebeadng pressure applicableJo, the lower d.lass 
pf Illateriatto whic:h lhe given stratum might confom1 shall. · 

· apply unless con'.f()np_ancetq the higher class of ml:lterial jean 

he:rov:::::go~:~:::::. ~l~, 
values, of basic allo~able bearing values ~pply only i for 
massive rocks, or for sedimentary or foliated rocks, where 
,the strata are levelor . nearly so, and then. only if the . ~rea 

... ·' .·,. ·... . ·. ".•. . .· .. · ..•. · .· .· . · .. • I 
• has·1:tmple Jatetal support .... ]'ilted stJ:at1I 'With .. their rela~ipn 
to nearby slopes' orex;cavadons shall receive spei::ialcol:'lsid-· 
eratioh. · · · i 



HACKENSACK MEADOWLANDS DEVELOPMENT 

5. · Allowable bearing p.ressure on. ~ands-The basic al~ 
lowable bearing pressure shall be . determined froni the 
resistance to penetration of the standard sampling spoon. 
The basic allowable be1!Ping pressure UJ tons persquarefoot 
shall equal 0;10 times the penetration resistance, the latter 
measured in blows per fo.ot on the sample, but not greater . 
than: six tons per square fpot nor. less.than three tons per 
square foot. The appropriate value .. for the penetration 
resistance at various areas of, the site shall. be made by 
averaging the · measured f esistance ·. within a depth .· of soil 
below· the proposed footing level .. equal to the 'width.of the 
footing. Where the average values so obtained do not vary 
by more lhan. 2~ • percent of the: minimum .of the )i.verag~ .. 
values · over the site of the proposed building,, · the lowest · 
average value shall be used for the design of the . entire 
building; Where the variation exceeds 25 percent the allow~ 
able bearing pressure shall be predicated on the lowest . 
average value, unless. appropriate • me~sures . are . taken·. to 
avoid detrimental amounts of differential· settlements of the 
footings. Where the d~sign bearing pressure on soils · of 
class 7-65 exceeds three tons per square foot the embed- ·. 
ment of the loaded area below the adjacent grade shall not · 
be less than four feet ang the width ofthe loaded arel:l not 
less than three feet, unless analysis shall demonstrnte the 
proposed construction to have a minimum factor ofs~ety of 
2.0 against shear failure 9fthe soil. \ . 

6. Allowable bearing pressure on fine sand-The basic 
allowable·· bearing pressure shall be determined from · the 
resistance to penetration · of the standard . sampling spqon. 
The basic allowable bearing pressure. in tons per. square foot 
shall equal 0.10 times the penetration resfstance, the latter 
measured in .blows per foot on the. sampler, but not greater · . , 
than fourtons per square foot nor less than two tons per 
square f qot, except that for loose materials (resistance' to 
penetration of the ·standard sampling spoon ten blows ·per 
foot or fess), where the fqundationis subjected to vibratory 
loads from machinery. or similar cause, the indicated basic •· 
values shall not apply. . The allowable bearing pressure shall. 
be established by. analysis applying• accepted ·principles .of 
soil mechanics and areport on such analysis satisfactory to 
the chief.engineer shall be submitted as part.of the applica-. 
tion for the acceptance of the plans. .. 

f Aµowable bearing pressure on ciays ~d clay soils-
The bearing capacity of medium and hard clays an,d clay 
soils shall be established on the basis of the st.rength of such . 
soils as determined by. field qr laboratory tests and shall · 
provide a factor of safety against failure of the soil of not 
less than 2.0 computed on the. basis of a recognized ptoce- . · 
dure of soils analysis, shall consider probable settlements of. 
the building, and· shall.·not exceed the tabulated .maximum 
values, · · · · 

/ 
' . ' ' ' ... t' 

8. Increases in allowable bearing pressure due to errtbed-
ment ·of the foundation- · · 1 

. 19:6--2.21 .. 
L . . _. . 

(a) Toe basic allowable bearing values of rock of 
classes 1 ~5, · 2J6s and 3o-65 · shall apply where the loaded 

· area is on tlle surface. of sound rock; Where the loaded 
area·. is. below the adjacent iqck surface and is . fully 
confined by the adjacent rockmass and provided that the 
roclc mass has not been. shattered by blasting or otherwise . . 
is. or has been rendered unsound, these values may be . 
increased ten. percent of the base value for. each foot of 
em9ednien:t below the surface of tlle · adjacent rqck sur,face . 
in excess .of one foot, but shall not exceed twice the basic 

, values. .· . . .• . · . · , . 
(b) The basic allowable hearing values for soils of I 

classes 5~5 through 8-:-65, .. determinedinaccordancewith 
notes 3, 4 and 5 above, shall apply where the loaded area 
is embedded four •feef or less in the bearing stratum. · 
Where the loaded area is embedded more than four.feet 
below the adjacent surface of the bearing stratum;and is 
fully confined by the weight of the adjacent soil; these 
values may, be. increased five percent of the 'base value .for 
.each foot of additional embedment, but shall not exceed 

1 • twice. the basic values. Incte.ases in allowable bearing ' 
' , pressure •due. to. embedment shall not apply. to soils of· 

class 4-65, 9-65, J0.:.65, or 11-65. · 

9. AUowable incr~ase ill allo~able bearing pressure for 
limited depth of bearing stratum-The, allowable bearing 

. . values. for soiJs of:classes <5765, 1,:-65 anq. 8-65 deterwined in 
accordance With this table· and the. notes thereto .. (including 
Note 8) may be in,creased up toone th1ird where the '1ensity 
of the bearing stratum below the bottom of the footings or 
the tips :Of the piles increases with depth, provided that: 

(a) The bearing stratum is not underlain by' materials 
of a lower class; · 

(b) The allowable bearing .. value of the soil material. 
underlying the bottom of the.footings or t!ie _tips of the 
piles increases at least 50 percent within a depth beloW 
the; footing or . the tips of the piles wliichis not greater 
than the :width of the fo9ting qr the width of the polygon 
circumscribing the pile group. . · . · 

'(c) It sqall be demonstrated by a recognized means of 
analysis that the probable settlement of · the foundation 
due to compression arid/9rcons0Hdation do 'not exceed 
ac~eptable limits for the proposed building:' · 

10: Cortection for foundations .bearing on ~aterials of · ·· 
varying bearing capacities-Where• it is· shown by borings or 
otherwise that materials.' of varying !)earing value will be 
used for support of a building: (1) :Where the weakest' 
material does. not rank below class· 5"-65; no modification . 

; shall be required; (2) where the weake'st materials ratlk is 
classes 6-65 through '8-65, iftl1e difference· in basic{ aUow-
able bearing values for th.e several materials does not exceed 
'30 percent of the allowable<value· for. tile poorest material 
which is to support thy foundation, the foundations may be 
proportioned· in direct conformance with the alldwable bear-
ing pressures. .Where the difference in basic allowable 
bearing· values exceeds 30 · · percent,.· appropriate . measures , 

' shall be taken to limit the differential settlements of the . . .-. . '·, } ... : 
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different ~ortfons of the structure to to~erable: value~; 1(3) . . L Tb~ overlying ,sqil :~'aterial shall have.'b~en in place . 
For materials ofcla,S!!eS ?,-65and, lQ-65,lll allcitse~, apwo-. . . for: an adequat¢ length, of•tim~ to produce a stabl~ 
priate measures shall be taken to eqµalize' the settlement~ of ''·condition . of pore pressure· in or . below the fotlnda#oil · 

_ the ~ifferent portions of the structure; :.i i ~:1ete1. ' Where the be.aring stratum., consists oLsoils of · 
· . ·· •··· .· · ' · . · · ·. J · , •· ._• -., •·. .· 1: .... ···_. ,:;lasses ~-65 through '8-65, the 1'earing str~tjun,shal(he 

•· U ... IQundate~f footingS--'The Piovisions of this sec•!on • considered to be; fully coilsQlidated except with regard to 
.. ,relating;it:o· materials_ of classes. 1~5 :,through 74,5 shall! be · •- the. weight Qf that portion cifthe overlying .. Soil: material 
.· ?eemed eq11aU~ ;appHca,ple' ~tith to_ 14e_ 'dry, and• t(),_ !the . th~t consists of fill.material. -:, ·•· •· ·; ,' . · • . ·-•·-•• : .. · · 

.· mun __ ._d_at __ e._d_c_onditionof th.· e ,so_il_; P_f01_vid~d_: .. ._._·. i, . · __ .·, .. ·r·· ., _· . · 2. Where. all or a portion of the overlying spil cons_is~s 
· of fill material, the.weight.of the .fillm:~terial·~hall ncifbe 

. Ja) That-_the s~bgrade is: undistur~ed,_by th~:.constlju~- . included in the stabilized overburden pressure unless the 
tlon -operations. . . ·.• , . ,· ,• . . . L ' ; . tpagnittide of stabilized presstire i!! verified by ail analysis 

. · --; -. ; · ·.. . . -.. . · ·-· .- · ·. · _ · . . ,. . · l · . . • acceptable by the chief engineer on the basis of labota,tciry 
r • · (b) The bearing areaiS in 11-: confined condition. · Ji' or . . . or field tests on tindi&tur:bed material. • . 

. such cases, no reduction iti allowable bearing viµue willl be - _ , . . 
·. re<l:uired where the._soii _supporting. the fou,ndatiod .. 'is. , 3. Bearing stratum: Where the bearing stratum con-
. ·· subJe_ct to a rising Jevel of inundation .. However; the , '""'sists of soils of classes 9-,-65 through 11'"'65, the 1stabilized 
( . effects on ·Settlement of. 'a ffµilllg level ,cif inuhdaVion overburd,en :pr~ssµre shall be COn!!idered as zero unless 

occ_u_ rr. ing aft_. er _co_ nstru_, · __ ctio_n ~bf ~e foundatio:n · shall_\ be __ · the/magn.itude o(th,e :stabilized p~essure ,js' ~stablis.hed .by 
d d th d ·all analysis. acceptabie byctne 1chief engineer on th,e ba&is 

consi ere m - e es~gn. . .. · -. , ·· . · · . ·,· · • · + · . . of laboratory or'(ield tests on undistrirb~d 111,at~i:ial. i'.- · 

•,• l9:~i.i2 -: Satisfactory b~aring ·~aterial ,,. . . j 4. .The sJabilizfd ~~erbutden pressute sJ;tall hot 
. . • . _ • . .. , , . _.· • . . . 1 . . elude the weight of _any soil ·removed by excavation and 

: ·'fhe following ni~terials-or imy combiriatimrofthem;slltall . _ :not ieplaced. ·for footings(the total stabilized, overbur0 

. be consider~d as generally satisfacto:ry, t,e~in~ mater~ls:; . . 'den pressure shall n(')t exceedthe weight . of a one sqtiare 
- .. ,', ' . •'. . . .· I - colunu(of soil (COI1!\~der~g .submerged weight where 

~-ogk;;:1 __ ~i_d.r~--~;°!_·_ t_,•_ :_r .. ::.~/_an_~r_:'..G_in·. ·. ~-.~-~_ .•. d_._,_- _:_ d.gr.ia~_i_:_••_P_r_d.1·o.'ft ··•· . . · i~~t~::1':ttn~!~!f~1: ~~~::!g1vd~i:=~~;!~: 
. ,. , above the footing. ·For a tiox,founda:tion, where the ·. · 

2. Dense or medium silt soils of Groups ML'and MH:, : stre:ngth. of'tbe ~lab is adequttte to stabilize the tlndedying 
. ancl <' . ,_, ,: . • . .• i. . ·: . ; : I ,·, -'.' : ·,: / : ' ': 1 · l, '{!Oil; the stabilized overburden. presswe shall not exceed 

3 Hard or medium clay.soils ,of Ofoups c~ and.OH.. ' the'weightof a on~ s'qua_refoo:t cohini,n of soi,l.measul:ed. 
'\, . '· ,;· . . ,;. .... . . . ···J '· 1,; • ; froni. the ~ottom of the.,box to the,,lciwest level,of _the . 
. · · · ... •. · .. ·· ·. ·· .. ·.. . . . . . . ·. . '. . adjacent grade., . , \ .. . .. . . . 
19:6-2.23-< Nominally ttns1,1tisfacfory b,earlng material- 'J / 5. .., Where th~ bearing stiatuin. consists: of. soil$ of 
: , Controll~d ,~d: uncontroiied )f#~ tnaterial, peat: (Or9up. cia.sses' 9--65 throµgb, i1~:S. ,thi .allqwable bearing pres0 • 1, 

PC), orgamc silts and clays (Groupmg QL and ,OH). sof,tl ~r sure shall b~. adjµsted for t'he effects 9f reboUlld: due tc:i; 
foose soils of Groups ML, CL,l\1H ancl <;:H, 'varved silt,, qr excavation as determined -froni consolidation :test data. 
satisfactory bearing materials that contain .lense,s oi are 6. "~here ,the bearing stratum 'c6nsist~ . ~frock ~i 

-~derlajn. by these1naterials shall be considered a~ nom1~- classes 1~5 throu,g1;1 3-65; the stabilized overburden pres-
ly unsatisfactory be~ring materials. - -· _ . sure shall be ,1;1,eglected. . . . . · . ' ' . . 

I I , ', ' •' •. ' ... ' 

19:6-2.24 . All~wabl~ soil' be;ring pressures · · · 1?:6-2.25 ~atjng· cap,;adty of ~Qmip.aliy Ulisatisfacto~ · 
1 • . . . . . bea:nng 111aterials . . . . . . . . .·· ~- ) 

... ( a) ':fhe allowable soil.\ bearing (pressures on satisfact9ry · . (il) Whiilever soils explor~tion shows th~f the proposed 
·f>earirig_mat~rials s~allJbe-~ose estal,lis_h~d in tabl_e 6~}7, foundation wQ:uld rest on, or be underla,in by/ nominally'· 
, 1:he .al\owa~le;bea~g-pre_ssu~es on no~hlly:_11P-sat1s~actory. .· unsatisfa.ctotr1>~aring~at7r_ lals, :a rep<?tt b,_ased on s_'~il tests. 
bearmg '-materials slialf be those estabhshed m accordance. and folllldat101r analysis (llJ.cludmg· analysis of µnd1st~rbe(l 

· wi~ secpon· f5 of t_hi.s subch~pter Allowa,ble b~arin~· pifs- &atnples) shall 'be ~ubi:nitted by an architect -or engineer, 
, · sores shall be considered to be the allowable pressure at -a ... demonstrating; ·subject ,to approval of the chief engineer, 
_ . pomt,inJhe ~9il mass~~c~ssof,he sta9iliz~d overbur4en ,· .that the proposed· construction und~r a cop:dition of 100 . 

pressure existipg at \the same point pi:i9r t? copsini,ctic,il pei;centoverioad i!! safe agairist failui:e of the soil materials.: 
_·opetatiop: :~e"stabilized_,oyetburde~ pressureexisting_ll\t.a/). · The report ~halLalso show_thaf th¢. probable total magni-
point' sliall be defined as tb,at · portion oqhe weight of the tude 'anp. distribution of settletpep,t , to be expected under . 

· overlying soil material tllat is. supp~rted by granular interilc1 • desi~ con'!itio~ will rio~ r~sult in instability of ti,e buildin:g _ 
tion rather than pore pressure .. In general,the magnitq\ie or stresses m the.structure m excess of the. allowable values 

~-u. 

of the stabilized/overburden pressure may J:,e approxim1t'ed ·. established 'to thi& subcl)aptel' .. In additi~n; the following ·· 
. as follows: . , ··. . . - · .. provisions sbalL appiy:' . . . - .· .· -<. '· ' . · ·.. y 

:----:-."·" 
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1. · Fill materials: 
i. Controlled fills: Fills shall· be considered as satis-

factory bearing materials of class 6!--65 or\ 7;_65, when 
placed in accordance with the following procedures, 
under the provisions for controlled inspection: 

(1) Before placement of fill; the existing ground 
surface shall be stripped of all organic growth, tim-
ber, rubbish, and debris. · After stripping, the ground 
surface shall be. compacted to the. density · described .~ 

· in item (4) below. . 

1 (2) Materials for fill shall consist of sand,. gravel, 
crushed stone, crushed. gravel, or a mixture of these, 
and shall contain no organkmatter. . ThJ fill materi-
als shall contain no particles exceeding four inches in · r, 
the largest dimension. l'fo more than 30 percentof 
the material shallbe retained on a 3/4 inch sieve. 
The material passing the 3/4 inch sieve shall contain, 
by weight, no· more than 45. percent passing the 100 
sieve, or 12. percent passing. the 200 . sieve. · 

: : . . 
(3) The grading· of the fill shaIJ··be deterniined··m 

accordance . with the applicable . procedures · of Sec .. 
MBA-611.0, National Standard. for Foundations in. 
the Manual for the Standard Building Code of New · 
J~rsey. ·. . · . . · 

'(4). Fill shaU be placed and compacted\at its opti-. 
mum moisture content, in uniform · layers not more 
than 12 inches· thick. (after compaction) and ea~h 
layer shall· be thoroughly coriip!l.cted to a density of 
not ·less· than 95 percent of. the depsity prescribed in 
National Standard for Foundations. The field densi-, . ,., 

ty shall be verified by in-place density tests made on 
. each lift .of the embankment. Fill shall not be placed 
· Jhen frozen or placed on a frozen or wet subgrade. 

ii. Uncontrolled Fills: Fill material, other than con-
trolled fill, may not be used fo~ the support of buildings 
unless its use can. be adequately demonstrated to the . 
chief engineer. · · 

. ' 

2. Organic silts, organic clays; soft · inorganic day, 
loose inorganic silt and varved silt: · 

· i. The allowable bearing pressure shall ·. be deter-
mined independently of table 613.7, subject to the 
follow!ng: · · 

(1) For varved silts, the average unit intensity of 
loading, produced by the proposed buijding shall not 
exceed two .· tons pet square foot, except that for 
desiccated or preconsolid!l.ted soils, higher ·•bearing 
pressures. will be. allowed.· 

. i 
(2) Qrganic silts or clays (Groups OL and OH} or 

soft or foose soils of Groups ML,· CL, MH and CH ·. 
may not· be assigned .. arl allowable bearing pressure~ 
unless the procedures for their use have been· clearly 
demonstrated to the satisfaetion o{ the .. shief en:gi- · 
neer. 
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ii .. The report described in.'the introduction tothis 
section shall contain, as a minimum, the following , 
information: 

(1), Subsurface profiles through the area ~efining 
the stratigraphy; , 

(2) Sufficient laboratory tests data . 0.11 th~ com- · 
. pressible. material fo indicate the . coefficient· of con- · 
. solidation, coefficient of compressibility permeability, 
·· secondary compression characteristics, and Atterberg 

limits; . 
(3) Where the design ·contemplates•· improvement 

'· of the natural bearing capacity. and/or reduction in 
settlements by virtue of preloading, cross sections 
showing the. amount ·of· fill'·. and sur.charge . to be 
placed and design details showing. the required time. 1 ·. 
for surcharging shall be indkafod, and computations · 

· showing the settlement to be . e:ipected during sur0 

charging. · Records of settlenfont, ,plate·· .. elevations 
and pore-pressure readings, before, during and after 
surchargiI;lg_ shall be filed with the c)1.ief engineer. 
. ( 4)· The estimated amount and rate of settlement 

expected to •occur !l.fter Jhe structure has been com-
pleted, including th¢ influence of dead. and. live · 1oads · _ 
of the structure; 

(5) A .. detailed analysis.-. showing that the. future 
. settlement wi97.not adversely .a:ffectthe ·performance · 

of the structure; • , r· · 
(6LWhe:i;~ sand drains are tobe used, computa:-

tions showing the diameter, spacing, and method of 
installation of such drains ·shall, be provided. . ' . 

3. Artificially treated soils: Nominally unsatisfactory 
soilmaterials that are artificially compacted, cemented, or 
preconsolidated· (including soils·. c<>mpacte~ by· vibration, 

. cemented by chelllical injection, or preconsolidat~d by use · 
of electric cu~rent, but' not. including· cases w4ere precon-

·solidation consists solely of'the. use pf surcharge with or 
·without. sand drairis) may be used for the support of< 
buildings, and nominally satisfactory · soil . materials that 

.. are similarly .treated may be used to resist,sbil' bearing 
pressures in excess of those indicated in table 613.7 for 
the soil in its natural state, subject to the. folloyving: 

i. The vertical .and lateral extent of the soil• that is 
cbmpacted, cemented orpreconsolidated shall conform 

. . . . \... . . .. ' . 
· to ~he fullextent ·of. the distribution of loading that 'is 

- assumed for purposes of computing the, intensities of 
the soil bearing . pressure. The actual soil bearing 
pressure shall not exceed the limitations. of this section 
for nominally ,11nsatisfactory bearing materials or, for 
satisfactory bearing materials, shall not exceed the limi-
,tations oftabie 613;7 ... 

· ii. After . th~ treatment procedure, a minimum of 
one boring shall be made for every 1,600 square feet of 
that portion of .the building area that is supported on 
treat~d soil, and a sufficient nurµber. of samples shall be . 

5-15;95 · 



; '' .-~'. . ·. ' ., 
.-;--

soil to demo~strate 
I 

recovered•· ftom··the treated 
efficacy of the tr~~tinent. · 

19:,,_:2.26 Utility servkes · ·. · 
\ ( a) Where utility se.rvic:e lin~s are to be laid ill . I .• 

ml:lterialsof~Iassll-65, provision shall be maqeto prev~rit 
damage to such S~!Yice lines, as follqws: . . . . . 

. •·· J· . W~ere th~Jines enter'a structure, including .a bu¥d-
.. ing, a •manhole or junction chamber that is, rigidly g1,1p-
. poned on pileS.Qf.infirm bearing.material, the s~rvif¥S 

shallJ}e Sllpported on piles or 1:>~aringmaterials of.ade-
quate · firmness to. preyent differential· .. settlement of ~4e 
service .. lines. • withJ respect.·• to the•.· structure; .. otherwise, 
provisio11.s such· as oversized sleeyes, flex;ible connectiops, · 
· utility tunnels; or) other approved. device, shaH be made i to 

.. p~rmit .the .anticipated differential .movement\to occur . 
wit4out damage tq the service .• lines. •• .. .·. . / 

i .i Wher~ tl;le lines enter astrticture thatis supported . 
on .soil m.aterials of dass 11-65 or on soft. clay or l~ose Jilt 

.·• deppsits, an.· en~ineering 'analysis shall be ma<ie of. ~he 
progable differential settlement of ~he utility service lme . 
with respectJo the structure'. and provision sh&ll be t11~<le 
to accommo<:1.ate such displacement, . as described in para- ·.·. 

.. ,graph lof,tl:iis section'. . . . . . : . , 

I . ·'·. ,• .·- . - " . , 

·.19:6--2:27 · . ).?(lotings I·.·· 
•.. . (a }Irtspe¢tion ·. Qf sub grade of . footings, . piers and w~lls 
· sllall c9II1ply with tli.t requirements of. section · 46 of· tpis 

subchapter: · r 

S1. besigµ: 
- ·. - ·- ... , . . . ::--'.. -. ,.:·-::,. _ _. ... __ ,_'. •.. _. __ ': .• - " .. I / r .. concrete footings: ·· Concrete ... footings ... shall;ibe · 

proportiohed lll accordance' with the. requirements of 
}~is section,. Reinf~.rcement 8/1?11 extend t<Jwithin fjµr 
mches of the edges qf the, f99tmg: ·. . l 

. .. ·, .·. . .. ·.· . . . .· . : .•. . . .. ·· p ii, Masonry footings: Masoqry used: for co11str~c:. 
tfon. of footings sha,ll be solid units: . · .. L 

•·.· ·. •·· ·. . • o•. . · ·.· .. ·.·· .• .· .. ···•.• . < •. ·. 1· 

.(1)Reinforced masonry footings shaU meet the. 
lJµilding Gode requiremetJ.ts .for reinforc~d ;mason111-
US.ASJ.-A-41.2 (1960), and shal}he prpportioJed 
similarly to Jl:ie . proportioning: of reinforced concr~te 
footings· ,J · · · I 
, , . ·•· .. ··.· ... ·•.· .. ·· .·: ·• I . (2) · JJnreinforced masonry footings shaU be of stjch · 

dimensionth!!;(a .sloping plane extending• .downward . 
fr_onrthe top pf the. footingwherei!' inter~.ects ~he 
·pier .of .. wall,·to the ... bottom of. the foot~ng, lUld 
· measured:· at .• the ·.angl~. witl:i the J:iorizon1aLthatris 
inclicated below, will be c<:mtainfcl • e11tirSlY within t~e 
footing: ' . · ' · . · . I 
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•· .· ... ·, .. ·••·•· ·.·. ·. · .. · ·, .• ·•··· I 
(A) Soil bearing; capacity of three tons.·.·. per 

square fpot orless~6(Ldegrees; . . ·. ..·.. . . \ 
·· · . (B) ·• SoiJ bearing capacity. between three tons Hef 
square foot and six tons .. per square foo~...-70 ~e-

' · ' grees;, 

a• >. •:,_, e ,-_,- •• •·:·· ' '.' ' . ,• 

,_. ,- ' . ,' . ' 

. 1 OTIIER AGENCIES 

< c). soil tJ~aring capacity ireat~r t11an six tons 
per ... square foot shall .be lnvestig!!;ted; 

(D}Tlle compressive• stress· in the footing, · based 
on the •. assumptioh ·. tl:iat the . vertical Joad . is ~ni-. 
formed distr~buted over horizontal sections bou.nd~ . 
. ed by said planes,' shall not exceed the valuew:as 
requfred by Clesigri standards of this sugchapter •. 

19:6--2.28 Foun,dation piers, 
(a) Foundati9n · piers shalt be. designed as columns: 

inforced concrete, and reinforced iind unreinf brced masonry 
piers shall be designed· in accordance with.the requirements. 
· of this sU:bchapter: · · 

L Lateral support: .. The equivalent, unbrac~d length of a pier. supported by lateral soil pressurn m_ay be deter-
mined by · a recogni+ed · method .9f .elastic. analysis, ... Alter~ 
natively, sµch a pier.may be assumed to .be hinged, but. 
laterally braced at iµtervals equal. to theJull height of the •. • · 
·pier o.r eigllt tjJnes the .least •. h1.teral dim~nsion .. ofthe pier,.· 
whichever is the lesser valiie. · 

,. ' ' ' ' --~-- '• . . - ' 

2 ......... Umeinforc:ed; concrete piers:·•··. Where i unreinforced 
concrete piers are used'. the allowable compressive stress 
shall not•• exc~ed o .. 25 .cand,. the center of cross secHon of 

.. the pier atanylevel shaH nof deviate fr9m the)ine, ;of 
a.ction of the• resultant • of )1.U forces (which line of action 
shall consider the\ eccentricities • due to· all Joads and 

. moments . acting On :the pier).· by .an amount more than 
1/6Q·ofits height orJ/10 of.itirleastlateral•qimensions;or 

·. for. greater eccentdcities, piers shall be reinforced., 

. 3 .. · .. Iy(etal· sll~lls: Where pier~ are encased by a metal 
shell, the shell may be. coqsidered as contributing to the 
structural str.e,ngth of the pier provided thatthe• thickness 
is· 1/8 .inch or weater, and sugject to the following,require~ · 
,inents: . . . . . 
\ . . '· 

i .. · \Vhere .. ·bodng recQrds <>r .site conditions··indicate 
. possi.ble. delete.riC>µs action on. the : sheU; : where. any 

portion .of the shell is embedded jn ash; cinder fill. or 
. garbage . Jill, . where. the. encased piers.•.· are used for 
supportofcllemical plants, piles or co~l, or under other 
conditions condudveto chemicar seepage orcorrosive 

. action, orwhere,sthe e,ncasedp,iers are used for support 
·• of electricalgeneratfng plants,~qe metal ·.shells shall be 

. .• protected against deterioration by enca~ement, coating, 
or.·. other device. acceptable to th~ cllief .engineer: .··.· . .. . . . 

.ii,/ The area ofthe metal section of the shell rtmltic 
plied . by ,the effidency oL~he horizontal joints .. shall be 
considered a~ equivalent vertfoal •·· reinforcement of the · 

· pier, . The area ofthe metai section of. the shell mtdtis 
plied by the efficiency of the vertical joints shall be 
considered as equiyalent spiral reinforcem~nt of the, 
pier. . 

· ·.4. ·,Minimum·dfulensions:.The provisions of.paragraph 
. S belo"'. shaUapply. In addition, the, plan'dimen~fcms of~ 

the pier shall notbeJess tl:ian those of tl:ie column above. 
I,, - . .- ~. , . , , ' , _j , . 
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). Fill4lg: Thf p~ov~i<mJ ofpJagraphs land 2 of , .-. that tlle forf~ce :of·tlltt}()ck is'. inajntairi~d :iti cJeili: ' 
this section shall apply only ,where.the -fill ( or backfill) is _ ,: conditicin, tinfouled by tf1e in(low ;Qf soil 9r settlement of 
piaced around the pier as coritroll~d filliil ~uch a;Way that .· .. - - :t~e fluid su~pellsion,· ~til the :concrete is in pl!ice. • •-· \ 
the level of the fill. is raised uniformly ~ound the entire · - - · - - -
perimeter of the pier. Where the fill_.operation isiµOt 19:~2;31,_ ,Pil~ foiindations;>generaffeqili~merits -. - -·•- -· 

•· raised unifprmly; tlie leastlateral-dnnension of a founda~' ' - ;;(a),A,: plan i,)ipwfug clearly the desigµaJioit pf all piles' by _--_·. 
-_ tion. p{er ~hall be 24 inches .and the pier shitlL-be. prnpor~ !lll iden,tifying systeaj. 11hall be'>filed witl;l}the chief engineer._ . 
. tioned for l~teral, presin~re equal.to the .• pressure :of '.a .. priof to. the' installatjon ots~ch Piles. All d¢tailed·.records -
. differential J,J;eight ()ffiU eq,ua! tq Jive,feet, appi.Iecisiinui~: -'fqr indiyiclµal'pilei, shall .bear an;;irlentifi«;:a:tfo11 .¢&rresp9l'id-" . 
tane99sly with the other loads,:C:m the pier specifieq,iii thi$ • ; ing ,tp that shown on the ,pfari; C A copy of~uch'.~plan shalfb¢ , 
subchapter; . _. . ' .. . . ' - . ' . ' ~v.~alJle'.'at:\th~ :sit~ ,for:~~pectiQj' iit?tlr,times/ < C .- .. -' ' .• . . ' 

--19:6-2.29 -.. Foundation walls . . -{b) _· A retord · of, peri:etratioµ>and · be,~avi<:l( -. of -e,ach. pil¢ .. _ : 
.. (a) Concret~four{d~tion walls_ shall b~ <iesigrted in accqr~: . ~~rinf iiistallatiQ# shal[b¢ kept by the ai:~hitect,?f engim~er 
da · · ·th th · · - - ts f thi b h t 1 tin t -·· · designated in this ~ubchapter. S-µch records shall pe_pte~ 

.. nee WI, .... ,· e xeqmre,men ' Q .-. S> sµ C a,p e,r re? . g ,o . pared .on fonns fumii,hed by;, or:'satisfactory: to~ the ,c!bief . 
bearirig or retaining :walls. •· '.fhe equivalenftinbraced height :.erigin~e(attd, uppll the'completi,o,n rifthi iristallatiqn; 'shaJL -· 
of a wall supported by lateral soil pres~urfniay l>e cletet1 be filed wiili.the ehief'engin,eer togettier with the re~ords of 
mined by a re.cognized • me'thod of el~stic:. an~y$is .. -.- Alte~ll'- •:_ ~y adclitiqnal borings• or .subi.uiface infqrmatfon~ obt~id 

_ tively, such a wall may be assUilled to be laterally -braced at d_ urm_'·_· ·g· -.-. fusia. ll_ a_ti<,n' .. of_ the. _:-p·_ ·_u_es. ,-. , __ ,;nd_-... _,pl_an_-.-_ . __ s s_. __ h_o\VUl_ -·. g .-an __ ._._y· _. -.· -. intervals as follows: ' - - -- ,.. . - - . - - ,_._ 
. . -- · . -..... . , . . , • - , , ~· _ deyiation~- of the pile <>t related b,:mstruction (iJ:lcluding, any. 

l. '. Where fill i.s placed against bot~.faces of the walls: .·. -.corr~tive measµres) 1rom. the details_ ~dJocations shown: 
the· full height of. the wall or·-eight tinies tlie thickness;· - on :tli~ approved j,fa!ls, · , lhspecti6rt df ptling and 'ifispectiqri 

. whichever is the lesser' viilue> . ' -. ' . . .•. - . . -... '·• . c,f pile load tests shall confonµ to the requireinertts of:tliis ' 
· ·.- ·' 2; • Where both faces of the wall are not fa'. ~cintact ~~bchapter> . ·.·• - < ... _ --__ .· --.· . ' , ,: '; : ·-- / /.' • 

with the soil: the height of the lJ!lpia2ed secliotl of -the . J i · · 
all. · · · ht· tim" • th. th.· kn. · · -·. f th · · all. - · hi; h · · --1 .1~;6-iJ_ 2 Min_i_ in_ ill#_ p_ile p~~e.'tra_: tjons .- .·. -· .· ·... . . . -. . .. w or e1g es e. 1c ess o e w , w c ever 1s 

. greater, b11t. not• more•· than'. tlle . full heigh( of the _ -. · '. : {~Y '1~~~·conc~~~. nillU1IlU?1 P~: penetta#ons' a:e:' , _ 
(t,) ·_•M_ -·. a.so ... nry· .' founda_tio. nwal_l~ s_h.all. .co.m. orm.· __ .. ·•. to_ th_~ re_.~_-_S < · . J. - Required bf soil b~aring capacity, ' 'D"fe provision,s . - · - ··of sectioil42bf this' Sllbchapter shall apply; • :\ _ ·. _ . qµirem_ ents of this s_ ubch.aptei: and the foijowing:., ; -- - . . -· · · · -· , · --. · - · - , · · · · ·· · - -- · -. 

, - · · - · · •' · · · · - · .· · -· , ) 2: :~equirecl • ~or laieral: testr~t: The ptov_isions/!)f: 
L Types: Masonary foundation 'walls may be of pl~lli:• . - · section 37o(thi$ subchapter ~hal! :ii:pply;;, . . -·- . -

or reinforced 01asonry and ~hail: be of sbl1d unit~; exc~pt - · · · · · - - · · - · · ·- · · 

.·::-;t~f ~~~tb~~:b< perfuitt~J~.r .\:i!:7'£¼°'i1~;~~i~t~~i•·.• 
·-•. 2. . Wall: thickness: . _Soundation walls_ of masoruy Shall_ .. · / ; below· grad~•-< WJJ.ere: ~tich: ~xcavatiop. :woul'd red11ce tb,e :. -
·be d¢signed and constructed:in ,accordance.with the r¢.0• ,'.einbecided J¢rigtli. of tqe pij_e, the_ portion of the pile _•< 
q_uiieme_ntso_f_ thi_ssubchap_tersuppleme_nte1 dby __ ·_the_p·rovi0 - - -d--sh·all b · -- -··d· -d·, -... ····.•·d" · ·. 1··t··· al---- expose . e cons1 . ere a:S proVI mg no, a er . or _ 
sions of this section telating to the 'unbraced heiglif The_ · :;:--vertical support1 an.cl th_e lo!!d~cany.ing 9eterntin,ation in -
thickness shall be at least six inches; . '· -· ' · - , , ·_, · ' accoi:diwce- witp, the- provisions ()f section A2 ·_ of tllis 
- · · · - - · - · --- -- .. subchapter shall· be' made aftef.the)esistance offered by 

.19:~2;30 Cori.1,tructi911 -of foQtirigs, foundation pieis .iui<l - the soil that1 is subject to potential excavation has been 
. . found,don \Valls - -.. : - ·: " discounted. ' : .' ' . '-, ' ' . -

, ( a) Methods ,of iiJ,stallaticiil, and :con~ti:uction shall satisfy 
the fol19wing ¢onditioris: · .- · · · · - , 19:~2;33 · lJstfofe:xi~tirig ~iles ·af deO:.oli~hed stJ,'.ll~tures 

-.. ·· - 1. . Footings; piers or wall~·is_hall be founcled :9fr undis~ ••· , ( a) J>iles left. i11 :Place where a 'itr4cture has :6een: , deinol- ' 
turbed soil or :on _satisfactorily compacted,or .prepared'. isheci;sha;U·llQt• ~~-· usid•for',support:of :new .~Ot:lStructiori 
matefials. , . - . · · , . . . ' unless satisfactory evid¢rice; includirig load oi; hanun~r tesF . 
- 2> Accura:te pr~paratioil and inspection of th¢ bearing - ing r~presentative, piles,' can be ,prtjduced indicatil)g :the < 

- materials directly· -underlying the foundation shall be p-OS- d~pacity, lengtli;; 'aJ;ld driviµg ,conditions· of the :,piles_. 'Th¢ .. 
load, bearing yalue for sucll existing pi).es:sl,J;i\fi be t!J.e leas(of 

-sible;,)md the bearing area, shall be subs(anti~y- level or' ~e v_alUflS ilid,ka_ ted J,y:; . ' ; -, . . ,, -
suitably benched. · · -· - l . 
. 3. -CExca,vatiori shallpe kept substantially free ofw~tet The; lo_!l,d oihrunmettei.1:; -.·... . . . , ·. .·, ..... 

.. during .cogstructiori tjfthe fotil)datiori,, except that the ·use : _ber:2,: _anJhdt Ca,padn, •. of~¢ pil~. as ~- sth1ct11t~ 111:~~~; __ -. 

. ·-. of tremie -or.· similar. underwater,,constiucti.on will be pe'i~ 
.. riiitted' in the'case of foundations beating directly on; rock; -

- ' provided th~t ,the construction 1)1'.dc'edure ~ili .pe1l11ittliqr~ '' 
_ ough:deaning and prep~ation of the i;~ck:surfa¢e, an~ 



·· 19:6-2.34 . OTHER AGENCIES 
. . ·' . ' . . . :,. . I. 

19:6-,2;34 Tolerances and 'modification of design due th , 19:6--2.36 Minimum section 
tiled conditions · · · . . 

1

, ,. . 

(a) 'If the axis of any pile is installed out of plumb or · 
deviates from the specified batter by mote than four percent . 

.. of. the pile length,.• the desl.gn . of . the foundation shall j be 
modified a~ may be necessary to resist the resulting vertical 

' and lateral forces. In types of piles for which subsurfa6e 
inspection is not possible, thisdetermination shall be m~de 
.on the exposed Se~tion ofth.e pile, which section, at the t¥11.e 
of checking axial alignment, shall not be less than five feet 
In piles which can be checked for axial alignment below :th.e 
ground surface, the sweep of rthe pile axis. shall not exc~ed' 

Ex(:ept as provicled in section 48 of this subchapter for 
timber piles, no tapered pile shalLbe less than six inches in 
diameter for any section, nor have less than an eight-inch 
diameter at cutoff. The taper of any tapered section may 
be uniform or niay occur in steps. No pile of uniform 
section shall have a diameter of less than eight inches or, if ·· 

· riot drcular, a, dimension of less than. 7-1/2 i~ches'. Tapered' 
shoes or1points of lesser dimensions may be .attached to the 

• four percent-of the embedded length. · · 1 

' ' ', ·_,-

.. (b) •A .. toleranqe or thre~)inches_ from t?e. designed l9~a- . 
tion shall be permitted -m the mstallat10n of 1 each. pile -
without reduction in load capacity. Where piles are iris~all- · 

· ed out of position in excess of this amount, the true loading 
on such piles shall bejanalytically determined from a suryey 
which defines the actual location of the piles as driven, and 

· using the. actual eccentricity in the pile group with respec{ to. ; · 
the line of action of the applied. load: If the total load I on 

\- '. ', ~,c . '., ' • ', '_,· .. • ,- ·,,: any pile, so determined, is in excess of 110 percenJ of the 
allowable. loao bearing capacity, correction sh.all be mad~: by · 
installing additional piles or by other methods of 1,;>ad 
distribution, as tequifed to reduce the maxjmumpile loacl to• 
110 percent of the, capacity. . · · : 

(c) Where piles have be~n bent during iristaHation, ind', 
the amount of the bend e,cceeds the allowable tolerance for 
~ignment of the pile axis as permitted, in subsection (a)of 
this section, the condition sh.all· be investigated, and, ·. w~ere 
required,. correctidn. made by the installation of additiqnal 
piles: by strengthening the bent piles, or by other means 

· ·acceptable' to· the .chief· engineer.· 

19:~2.35 l\finimum spacing .of piles · . .·. . , _ 
(a) Piles shall be spaced to meet the follo~ing requµ-e-

ments:. · · · 1 • 

· . ·1.. Spac;ing of piles shall proyide-for adequate distribu-
tiqn of th.e load on .the pile group to the supporting Jon, 
in accordance With the provisions of section 42 of t,his 
~ubchapter. , . i. 

• I 

2. In no. case shall the minimum ceriteHo-center'spac- · 
ing of piles be less than 24 inches, nor less than the valp_es 
fot specific types of pilings as indicated in section 48 of 
this subchapter. Unless special measures ate takedto 
·assu.re that ·piles'will· penetr~te sufficiently to meet lthe 
requir~nients o( section 1 32 of this subchapt~r with;cmt 
interfering. with, or intersecting each other, the minimum · , 
center O tD"c:enter spacing. of piles sball be twice. the averf':ge 

. oi~eterof~he butt for\round pil,es; or., for t~per PfeS, 
twice the diameter at a level 2/3 of the pile length 

lmeasur¢d-up from the tip: In cases ofpractical.diffictlity, 
the· spacing of : n~w piles from. existing .. piles .. under i an 
adjacent building may be less than the above vallues 
provided that the requirements relating to· minimum ~m-
bedment and pile· interference are satisfied and that i the 
soil under the proposed ~d exis~ing buildings is 1not 
overloaded by the closerpile g~oupmg. , 
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tips of piles. . · 

1· 

19:6-2.37 Capping and bracing o( piles I . . .. . \ ... 
( a) Capping of piles rules are: 

· L Embedmerit: Tops of alt piles shall be embedded 
at least three inches in conci-ete caps. . Such concrete shall 

: extend atleast four inches beyond the edge of all piles. 
• Cap plates will not · be . requfred for steel · H piles· embed~ · 
ded in'a remforced concrete cap; 

2. Uplift: Where piles are subj~ct to uplift, they Shiill 
be anchored into the capto resist at l~ast 1-1/2 times. the 
amount of such uplift .without exceeding the basic allow-

. able stresses. \. · · ·· ,/ 

3; Reinforcement: Reinforcement shall be placed to 
provide at least three inches of clear cover, i;nea~ured to 
the surface .of the pile cap that is. in contact, with tpe 
ground. · All reinforcement adjacent to timber or concrete 

.· piling . shall have a minimum of one inch of concrete 
; protection, Reinforcement shall extend to within .four . 
• inches of the edges:of the pile cap. 

4. Design: Except as modified in this subsection, con-
crete pile · caps . shall· be designed in; 1accordance . with the 
requirements of this subchapter. . 

(b) Exceptfor short piles as described in subsecti,on (c) of 
this section, evety pile shall be l;itetally braced to confqrm 
with one or more of the following provisions: ·" 

1. Rigid, cap: Three or more piles connected by a 
. rigid .· cap · sh.all be considered as, being braced provided . 
that the piles are located 'in radial directions from the 
centroid of the · group not · less than', 60 degrees apart 

·'·(within a tolerance'of t,hree inches in location of the pile). 
A two-pile group, in a rigid cap, shaHbe considered to be 
braced along the axis connecting·. the • two pilds. · 
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. 2. Brace beams: Piles may b.e braced by use of brace 
beams or ties rigidly connecting to at least two other piles 
in radial · directions not less than 60 degrees . nor . more 
than J,20 degrees apart. Concrete brace beams 'shall have 
minimum dimensions of 1/20 of the clear distance be-
tween the pile caps, but not less than eight hlches. All; 
brace beams shall be proportioned· to resist a .maximum·• 
axial load equal to three .percent of the total axial load 
capacity of the piles, that are to be· braced by. that beam, 
plus tqe moment due to. any eccentricity be.tween the 
centroid of the pile group and the lin~ action · of the 
applied load. Where underlain by soil of class 9-65, 
10-65 or 11-65, brace beams shall, be proportioned to 
support the weight of soil, slab~on~ground, and live load 

· on the slab-on-ground that . is contained within vertical 
planes projected upwar~ from !_he lateral,. limits of the. · 
brace beam. The design of brace beams to · resist these 
loads sh_all conform to the provisions of this slibchapter:~ 

( 3. . Concrete· sla,b~on-gracie: .· .• A. continuous concrete 
·slab or that on grade, that is six inches or more in 
tl:lickness.·and reinforced, ·and that extends at .least three 
bays in each direction and is anchored to tbe pile caps (or 
in · which· the piles are embedded at least three· inc;hes), 
may . be used in lieu of brace beams for bracing • of pile 
caps providing .that. ·the slab is supported on· material 
having an allowable bearing pressu~e of 1-11/2 tons J?er 
square foot or 1better and such material is not underlain 
by nominally unsatisfactory bearing materials. 

4. . Other . means: Piles may be. braced by·· anchors,·. 
anchor Wall, or other. means. acceptable ' to ,the chief 
engineer. 

5. Floor system: Single0pile. or two-pile. groups or a c 

single line of piles may be considered to be adequately 
braced if connected to, and braced by, a self-supporting 
floor system provided: ! 

' ' \ 

i. That the details and dimensions of the floor and 
the wall or pier are of adequate strength to resist lateral 
displacement of the pile cap under' conqitfons of maxi-• ' 
mum eccentricity of the applied load; and · 

ii. That the wall or pier is braced until connection 
of the floorframing is made and the flooring (or slab) 

· is in place. · 

6. Special requirements for bracing batter piles: The 
. proyisions of paragraphs 1 to 5 o'f this subsecti,onshall 

. apply. In addition, provisions shaU be made to oppose 
. the. lateral thrust resulting from the pile inclination. 

(c) Rules concerning bracing of short piles are: 
1. All pile caps supported by piles that penetrate less 

than ten feet below cutoff level or less than ten feet below 
ground level shall be,, braced against lateral movement. . 
Such bracing may consist of connection to .other pile caps 
that encompass(piles embedded more than ten feet below 
those levels; . the u~e of suitable anchors, connection to a 
slab-on-grac:fe or tlie floor system as described . in this · 

19:6-;-2.39 . 

section;. or by .other equivalent mea11s, The heads. of the 
piles shaWb~ fixed in the. cap. · · · · 

2. Where the embedded length)of piles located near a c 
.·_ lot luie would be reduced to less than ten feet by excava-

. tion df the adjacent site .to a d~.pth of ten feet below the 
nearest grade, the provisions of paragraph 1 of this subs 1 

section shall apply. 

19:6-2.38 ·Splicing of piles 
.. . 

Splices shall be constructedso.as.to.provide·_and maintain 
true alignment. and position of the component parts of the · 
pile during installation. and.· subsequent. thereto, and shall be 
of . adequ~te strength1 to transmit the vertical and lateral 
loads (including te11sions) and the moments occurring in the 
pile section at the location of the splice without exceeding 
the allowable stresses for such materials as established in 
section 42 of this sut:?chapter. Exceptforpiles which can be) 
visually inspected after . driving, . splices • shall develop at least 
50 percent of the capacity of the pile in betiding. In 
addition, all pile splices in the upper ten feet of the pile 
section sqall be capable of resisting (at allowable working 
stresses) the moment and shear that would result from an 
assumed eccentricity of the pile load of three inches, or tbe 
pile shall be brnced in accordance with the provisions of 
section 37 of thissubchapter toothet piles'tllat do ~ot have 
splices in the upper ten 'feet of embedment. For piles , 

·· locatednear a lot_ line, 1the embedded 'length of such piles, 
. shall be determined on the basis, that the adjacent site will 
be excava.ted. to a depth of ten feet below the nearest!grade. 
\. '" ' . 1 . . 

19:6-2.39 General requirements for installation ()f piles 
(a)· Piles shall·be installed,with adequate provisiqnfor the 

, protection of adjacent buildings and property, 
-- '.) ' ' 'i . - . .\ 

(b) Piling shall be handled and installed·· to the required 
penetration .. and · resistance by, methods ~hat leave • their 
strength unimpaired and . that devylop and _ ret~in the re0 

quired load bearing resistance. ·. Any damaged . pile shall. be 
satisfactorily repaired or the pile shall beTejected. Subject i 
to the approval of the chief engineer, damaged piles may be . 
used at a fracti9n of the design load as determined by the · 
architect or engineer in lieu 9f repair or rejection.' 

(c) Where boring records 1or site conditions iridica.te pose 
sible deleterious action. on pile materials due · to soil constit- · 

'uents, changing water levels, or other causes, such materials 
shall. be adequately protected by preservatives or encase-
ments that will not be re11dered il}effective by driving and 
that will prevent deleterious action. The following specific 

. provi~ions shall apply: · 
1. Untreated timber piles shall not be used unless the 

top level of the pile is below the permanent water table. 
The perm.anent water fable level -shall riot be assumed 
fiigher than the inverf level' of any sewer, drain, or 
subsurface. structure in the adjacent streets, nor higher 
than thewater level aLthe site 'resultingJtom t~e lowest 
drawdown of wells or sumps, but in.no case,shall untreat-
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I; . . , 
. eq.tirtl~~!', pileibe_used ~J\ei:e:tne cut6ff iev~li~ l~ssjtban <. . . :· ?rABLEi':BA~15.li ; .·, 

. . t.ei:i feet below:~e' adja~nflegaLgrad¢> Where tr,ated . •..•. · .•.•. c;1719.~AB·••.•···F ... 0E.· ER··.· :.cPor·.·LEMP····· ...•. ·.,,..RE .... ·•·A·•. 'sTE·.·s·IVE···R.·• ...... IALS.···· ••. tr ... :RE.·.... ·~~EI <. }Mes are· r~qµir~q{p~es~ation ~e~foieri(sh~;fODS~~t _of; < lV~ • 

...... , unpregnation<w1tp.. creosote solution,, o.r fqr piles :entt,rely • Pii MATERIAL · · · · ALLOWABLE' COMPRESSIVE STRESS · 

. i ~mbeddec:l, be!Qw gr11:,e, 8'penta~Ii16ropneµal s~l'u.tionf way ,. l;, eoii~~tk': : . ·. ' ,: ·. > ,, ' , .. ·· ·•.•. Co~cr;t~ o:~t~ ... ·, .• , .· .· ... · .' . ,· . .•.. .· .· •, • ... ·. . . 
, ·. be. used, . :Treatment shall. be .. in. accordance 1wiili. alk llemforcii)g steel~ .. 40. fy,biit. not gieat~i:: 

. ,. i ·,i:eqtiii:¢IJ\~ftts'ofthissriochapter'.:c /,: :,. :.· .. •· ... · .. ·: .. J>.. T'' b i~~1;~:~.;::~f~i{?'.::• ,'., >• . ·,: 

.• ·•·· .. ·-~~t=~!:J~~f .$ttr½t\:if '!·_ '·~ff?~~~=-• .. 
. -. prc:>tectiye' .. treatm~'nt. ap:d,. wher:e protectio,n treatme~t is• • Pipe Piles, ~ileHs for castsin;,place ~n_crete · .···~tei:t~§t·/. •·· ....... ,1•11·•.•·· 

piles shall be rsuch that piles are 1n~falled · m thetr prQP,er · , . secfipn. · · · 

.. '·\ :a11.!itii . .::.i.t.::F1.,1J11;6.t.d ... ~f.¢i.l{d~a~e, pguf~ir.:I e.:nr····~· ,~o~;'28'.;day-~rriJr~ssi~eStr;;~:otcorictete.' . 
- · tfy·f Mini11111m: spe.cifjt:d yi~ld stt:el}gt!i of.~j~eL · 

·. t.~.~~f'f~~. <· f I'' • \j~:2:!. ==-=bad ~'. pile inall be the L 
. 'fh~:.P_se ()f ?11~-~e? ~aft:~ (that ~~-"'.~ere:th~,:,son~re~e :?f. ' val~e permitted b~ )Consi~e~ation of the f~Howing' ~actors' 

~e pile shaft 1s :1:11 direct ~ontac~ with the. sur~~uncpng,r:oil) ,•'- (for -battered ·piles, the axial .load _shall be cotnputed from 
O will ~Qt ye ip~rnutted( . : . : -, . , r . _ ' -. ~?e .resultant of all vertical loads an? later_alf~rces °:ccurring _ -

.• J\tt111t1::f :]tf Ji~lt• ... ~T{§[i~:tb¢~R;~;e~i~'. :· 
·a buildip:g #tiliiing pi1¢s.O{Jh9re. than one type or' capa¢ity;;. ·. 3·< Th ; •'i , · t' · t f. · · fffi ii' • 'I ·cf' ,, .. 

. ' difyin . . ... f, d .' H. th .· dd' . f ild . f ·. ie~i~ta11J:J~s1~r:hig; ~ff~rt~:t:0ji\Cldii~,:e:he~~aie'fJ 
1 .~4~4,~;:!t~~~ j. • Penet<adon; or other "4UWalent orltefu•as established m 

&}ii.~RiRaiE< ···: .. ~.·.·.;.;·:.·~.·.:·.;_:.·.:.:.±.··.n,e·.•.:.~ .•. '.~.•.·.~·;•· .•.. ?.t.·•····.•·•;,o.m.a.·•···d.w. ;,·.c ... ·P~.::• ... ·.·.·.: .... ·.c.•.,.• .. :.•.·.·.~.b.··.•·•.• . .l···:·:,· .. •.· .... m.··d .. i .•.•. :.: ... ·.i_1.;····: .•. :.•.·:.•.e·:·:.·.:.:_ .•. :.·•.:.~.·.·.·.•·• ... •.·.d.,.· .... ii ... · ;speeds),orsupport.part:of'.abtlUdingon•piles:$clp!Ui:on·· .. _ ...... _ . 
' >fooi_ifigs,;ttie" S'~veral p~s :of tile bµijditlg S\lpPot;t~d ,onl:the . . . . . . . . . . . . . '- . . . . . 

. -. / :. differ~~( typ~s; .. · ~apacit1es,:·:~r · ·mo.d~s,i .of :_pilirigs\shallji:~e•.. . • ti~ ~'!~eB°~~;~~g-,~:, 'cjpaciirof-t7 file•~~ 3. 8~~" 
·.·· •~ · separated l:>y suitableJoiilts piovid.ing .for differential OlQve. · . . .. 

. ·~:a~~v~:::~-t~!l=:~1~~::1:.:s!!;r:~~;~:~;,rd~:i~t;!~t '. · 
• . I .. · .... , . _r._ ,., .. - ·. '· , .... ·-;,; ..... , .•- . , ·,·· .. 1·, ... -·.,. 

•· •each 4if!erertftype or ·capa¢ity of j>iling'met1iod ofinst~la: ' 

.·· .. ··.1; ·• .. antbeddid ·p<>it~dp. • ofthe,:Cpile: :.· :11ie. ¢oniptessive 
. stre$s 011 · any .CfQSS . secti~ri \'of,,~· pile 'Produced by• .. that 
. •p<JrtiO!i, '.of th¢ cl~sign loa;a tqaLisiconsideredto,:be ~~ll,S• 
· inittecl to .>fh'at' section· •shall not -exceed ithe ,allowable 

.. ··.· ... .ti9rt, :,or 1ype,;ox:;capa¢1t1for ,equtpmen,Lµ~e~, ;e~c:~ptiw,1::rf ·· .. · 

. '. , aµalysi$ of· ,1if probable; cqr.np~ative beh~viot of the diff~r- , ~: ·· • > below. · ~e • · ~oU .• contact J~vel,: 41 • claslf 8-65: inatetfal ·.•or . 

··•·.·ffi\l~~$.f:#a1~1.";1~8i~~~l 
. ,-··> F;: . 

·l 

I . · .. 1 .. ·.·. 
':' .''!> > 



3. Load distribution along emb~dded portipri. ~f t~~-- \.: 
. . pile: · The portion of the desjgn load acting on any· crqss . 

(--\ · · · .. · :;t~:r~!;::d~ri7!;J;!?7"~~t~t:!ls!if~~:~l~;f.::: • 

/ •' 

. As. an alternative method for.the puq,Oses Qt tltls se¢ticin,: 
.f •. 

. iii. .Fol; conditions riot GQvered in suj,paragiap.bs f ' . 
· and· ii o( this. fo!:,sectfoil; '(he .. pfovisi9ns rel.atirigi to, 
ana:Iysis sha1iipply.··· './:( > < · · '.? .··· >.>:' 

The transfer of >load from piles and soil :sl}all be, deter,. , . _the requrr~ments rel~ting. ~o capacity .of. the pile -as a · 
•mined by tlie;re¢ogrtizep Jl)ethodi,~f ,,iinijysis; As>'iui'.t,. ' st_rucaira1 me!fiber, to resis~an~ to Renefration, .to load , 

latera.I ·distribution ofthe Ioa:d to\tlle soilin1I1y':bi:f·. top ·of'suplfbearfug·str~ta: ~ere penetration:ofa given 
asswne~ to tiegiri at ;Jh~ JµndioJ:i; pfth_e sh1rli':'aiicl -~~·· ·...• ,- ·-distance· ijito the' ,bearµig strata. is require~ -for adequate .. 
enlarged b3se and '(p e~end ~follows:.:. , ·•· , ;. . \ ·· · distribution·.or the lo.ads, 'such ,penetration. s]?.fill be -shown, 

. . . , . . /, ,. '~ -_ ' _ I "'- .. ,~. l > : 



. . . . 

· · . ~n ~e'.p~a11s/ \_ilie. in,di~at~~>~fovati()~- of ~~;. t~ithe ·. 

--~.e. ar. m.·.g. stt_._·. a. t.a. sh.a.ll ·. b.·e'. i:n~~.w_d b ___ y·.·>S~.ch.· __ add~t,io. ,nal···· .d].· ta as ·. ~ay be obtamed durmg "consq:i.iction. 'i All piles . shall 
_. P:.enetrat~ to, o~1,into.thei desi8::~t~d. b~~g: stta,ta/ ;. ••· ., • .. 

. (d) .\Vheie subsurface investigation; ~: desl:ril:)ed . this . . 
\ subcbapter;·of geiieraf eX{ierience in the. area. :inqicateJ that ... , .,., '' . . •' . , .. , . . .• •.· ...... · 1.• 

1 the., soµ IJ1iisLbe penetrated by the pue, consists' of gJacial , 

• . :!i:i:e:::;n:;~ri:,d~~~;~t:1:~0~0~!~t;t::~~C: 
·.· sufficient µunJ:bers to present a hazard l(f·the installation of ,. 

. the ·pi,les; • the.i'Sefoction of typ~ of pil~ an~· penett~·· tion . 
. : . c*eria sh~ be, subject to the"a~p!oval/of the · c~ef ,: 

> neer., .but m no case shall the 1mmlll1um penetration esIS- . . 
• . ·. ..,_ . . ., . ·. • . . •. . . . • . I 1. ·, .. ·. ' tance: be less. than that 'stipulated in tables 6173 and· 617 .4. · · ·•·:·,~}::1:J~i:;t f:t::•···.·. 

• .·· • req:\;lll'emen.~ for hammer energies: for VQr!OUS cypes 
· ·•.·, .and capacities: Qf .. piles·. are ,givet;(,41::ta~les 6,17'.~·· and 

. . . . '· . . . ' I' "~ '. '. . ' ( : '... . :·, . - • - . _ 1 • 

(4) Except as,pel'IJ;litted by the provisions of item 
•.(6) belo:w, all building pijes.within.the\rrea of influ-. 

.. en~eJ>ta 'giyen lo~~~teste? pile,,of.~atisfactoryperfor~ 0 ·. 
/ man~e · shall 'be, mstalled to< the,,~ame or gre~ter :\, __ ) 
: ddving resi,stance as. t_he sµccess:ful load-tested; pile. ' · ·· 

.• .The. same equiP,niep.t tha( was·_ used to)n_stall the 
'.:' load•test~d- pile shall >f,e used to' install all other 

. building piles; and the equipqienfsb.ml he~opei'ated 
: identically with resp,~t to steahi or itii; pre,ssµre; type ·· 
. and ~nditiori of cap block, length of ho~e. :accesso~ 

ries, 'and all' other variabl~si 1.A).s9, all ()ther piles ... . . . .. ) .. . .· .. . . ,' . . . ( 
sha_IJ 'be of s!!ffie type, size and : sqape•; as ( Vie load-

•. tested pile; . All: building' piles ;\Vlthin the area· of · 
• .. iiifluence le-presented by a. giyea satisfictory · 1citad~ . 
tested' pile shall be~r_.;;in,' or \ on, 'th~ san;ie bearing ) .. 
stratum as· the'. load-tested pile; , ·• · · · · ,. · ·· 

I(. . ' I. :•~ . • . . . • •,, . : • .- '• . _.,; . . ' . 

·• •. ,· (5) _Arep~rt by th~: arcrute,ct; <lr' engm,eer sh~. be 
. ··' submitted est~bl~g:t() the:satisfa¢tio~1 o(the chi¢f .. 

••. . ·• . engin,eer thar ·the soil beari,ng pressures d9 )1ot. ex~ . 

. ·. r 

· ceed the' val~es pen,nittCrd by the · provi..si()n,s, ·of this :· .•· 
. Sllbfhap~er an~ thafthe. pfobab~~ ~~r~ntial_ ~e~e- ·• I . ( 

. .. 111ents will not ~a,use s~ress conp1tiolls' m th~ ,b1:1-ildmg 
ih excess oftl1o'se ·peirilitted by the pr'ov~~jons of this 

• ·••····· :61'7;~; '_To~ Wtiiip ;th,~ i~~u4'ed tot:~Sdriv~g }es~tr~ce,·. 
0 the md1cated;c:l.nVU1g . res1stap,ees shall· b~r add~d ·. t(j). any 
-~:driw,ig resis~an¢e' experien,ced by tll~J>µe durirlg instal, · 

.. · latiop.; but;which will be dissipated \Yitb' tune ( i"esistllllce . 
. ._'~xerteQ \pY Q~nbearin~: mater~ls: or' by<m~terial~ f hich . r 

f · ·· ' ,':;:i:~:/:t:J::~; n~~~:~fui~:a~:~;: ::;ii:~ ·· .. ·.· 
su!)c~~pter. . . ). .. . . '' ) 

• . _,\· _. .:: ,\,· :--, . • •. ' ' . ., • ·1 •• • '1 ·-:- -

.• .· .• (6) Where th¢ stfuc~re J>f the building or the .. ·. 

. . proxiinat~ci, as J~e r~si~tance to; p~n~tratioµ .of· th1 pile , 
• •· rec~rded ... · "'h._e;n the pil~ h~s p. e,ne~.r~te·d' ~o. the bott9IIl.InJlf ·_ 

- the lo~est .stratum of no'in:111ally :un~atisfa~ory b~flflg.: · 
'material. . (Cl~11s)l45 or to the botton;{ofjhe }©west :. 
stratum of soft or loose deposits of. class 9:-65; .bu ,only ... · 
where such strata;ar~ completely penetrated by th pile ... . 

· The provisions~ of sections -44 through 48 of this sub~ .. · cha,pte~ sfotll -itlsp, apply.) . ,• ... . '• . . . . ·.. -

. : u:. Alternate Jor shnilitudtr method: :The -·~e uke~ 
: . ·, , .. ,. . . ,. . ·: . '. ., ·:. ·, . . - • - .. · · •r-· .... , ;•· 1 .l 

· . D;1ent Of. pili,llg ,t<fth~. penetration :resistajlces _ giv n in . 
taples 617.~ ,and•.6:l 7A:.will b,,~ waiv~d where the l Uow~ 
. irig I five C(?nditio?~ pryvail; >. ·r 

• • , _· :; • I /.·· •• • • • • • ••• ,.·· • ' ":--:- -

· ·, (l) The piles_ b,e.ar ori, or in/soil>~f·class 5-,6'5 •· 
through class 10~5; · .··,·., .. \ . · . ·, . ' . -:_,-.i\ 

--:-=. _.' ··\·:-.;./ .... ,-'.{: . .',''._;· ,• :::-: _,.,·,_. __ . ·;·.-(·.-.·~--~-...... _ ... · 
.. (2) The strat1~aphy, as defined ey nqt less than . , 
'<ine ,boring:f<lr ev,nr. 4,0o(}· .squafo:feet. tjf bu ding 1·· 
'atea/shall .. be reasonably.uajform"\or ·.4~visible,irito · 

. , 'areas ·of uniform~ conditions; · . ., . . . , . 

· · {3; R~gar~e~s- ()fp~_;: iype o;, :cap~~jty; load · 

. ·spacing ~d le11gth of the pi.ling if such as fo; catise 
• ;,.thre bliildiilg.and its~fo¥dation tq .. act··as ari e,ssential~ · .· /""~·; 
: Jy rigid body, ,the:building piles may 'be drit¢n to. G .··.· 
. length: a,nd/o~ pene1:ration1 '1µt9 the ·bearing stratwn .·. · · · ·• 

. without,regatd~ to penetratio11 resjstaJ:?,Ce, subj~ct to 
. .- •. . . . .. . . : . . \· .· . ' . . .. ' . <"·•·. •. . 

.. >'the requirem¢nts of ite!D (5)-above relaj:ing to ,sub-
•:mi~sion oheport. . , · · ·· 

.T • · ..... ; ,· . 

z. . Piles . installed . by •. j aclcing' or .· st·atic .• f Q~~es: . The 
· carrying capacity :of a pile. in~talled by Jacking~ot static .. : . 

.. ·. forces shall be not in9re th~ ~0. per cdqt of the load or· .. 
\ force used t.o.instaHthe pile to-~e·.require4 pe~C?ti'ation, · 
.. ex~ept ,for. piles'jacked into .. pQsitfon: for -und~rpin.ning. :· 

~e working:load 'o{ a teipporaI)\Underpiiming shall. not 
· exc~ed tb.e total.j~¢ltjng.fofce at final penetration: .,The . ,.,___ .. / . . . . . . . . .· . '·.· .. · . . . . ··) 

.i. working load dL.~~ch p~11I1~eilt underpinning pil~-sh'1l 
· , n9t, '~~~cL th~ larger o!_t}ie, {~~owing .v~ues: ·2/3A>f ~e 

tQtal 1ac::kingforce .used to obtam _the required penetration , if: the 'lo~d is -.hel~1 c~nstant. for ,seven hofr~. without 
measw-aple settlement; Ot)/2 of tlie total jacl&tg force at .v 
. final penetration .if the load. is held for a pertod of 6ne .. 

/ ho1ir \vithout mea.surabl~. se1:tlementl ·. Th.e j~cking .resis- •• •.·· 
·•· timce used .. to. detertn.irte the .. working load sq_aJJ not iri,-
.. elude thi{ res~t~e .·. offered 6y)nonbearirtg inaterials .· .. ' .•. ' ..•. test; as. desenbed' 'iii, .this' section,' shall . be cond cted . I. 

·. . · iii 6~ch ar~a' of ul,liform .. conditions, but: QoUes's l than ) 

... .. z~~i?~;f~t!,; .. 
. . ... buildmg area, or orte pile for every 10() piles .. stall- . ·• 

ed, . whichever is .less, sha)I' be loacl Jest~cl; .. ' .·.: · > ' : ··. •·• ... 

· which ,vill br clissipat~d ~ith tin,ie/ . . . . . • . 

i . Piles htstalled by . ,j.ise . 'Of. vibratofy 'hrunIIiet: \ Tµe ·•···. 
·•. cap~city of piles installed; .tiy yibi~toty hammeis: shall: not., 
· . exceed: the valµe esta.bl~~ed· by ~e principle of sin1ilftude .. . 
. .· as fo11ows: ' . • .. ; . • .... ) . •. : . . ' . . ' ... · . . . r ·. . .. 

:1 .·. 
I_ .. ::-· 

.. I 

.·.)_._.. 
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HACKENSACK MEADOWLANDS. DEVELOPM~NT 

. i. Comparison piles, as required by the provisions of 
subsection {e )_ of this section, shall be installed using an 
impact hammer ancl driving resistance. corresponding to 
the proposed pile capacities as determined in subsec-
tion (d) of this section, or to tip elevations and driving 
resistances .as dete.rmined by·the architect. or engineer .. 

ii. For each comparison pile, install an identical 
index pile by use of the vibratory hammer atalocatidn 
at least four feet, but not more than six feet, from1each 
comparison pile. The i11dex piles shall be installed .to 
the same tip elevation as the comparison pile; except 
that where the comparison piles bear on soils of dasses 
1--65 to 5-65,.the index piles shall bear in, or on, similar · 
material. All driving data for the index piles shall be 
recorded. 

iii. The inde:x piles shall be loadtested faaccor1 
dance with the provisions of subsection (e} of this 
section. Should the specified load test criteria indicate 
inadequate capacity of the index piles, steps i;. ii a11d iii 

· of this paragraph shall be repeated, using longer, larger, 
or other types of piles. ' 

I 

iv. All building piles within the area of influence of 
a given satisfactorily tested index pile shall be installed 
to. the. same or lesser rate 'of penetration .. (inches per 
minute) as the successful inpex pile. The same equip: 
ment that was used to install the index pile, identically 
operated as ., to· rpm, manifold · pressm.:.e, and so forth, 

.. shall· be · used to install the building piles, . Also; . all 
building piles shall be of the. s,ame type, ~ize and shape 
as the index pile; . All building piles within the area of 
influence as represented by a given satisfactory tested 
index pile bear in, or on, the same bearing stratum as 
the index pile. 

· ( e) :i;.oad test of piling shall be required as fo)lows: , , , 

1. · Piles installed by static forces and piles installed by 
bored . holes: The load bearing capacity qf all types and 
capacities of piles installed by static . forces or in bored 

1 holes ( other than underpinning piles inst.ailed by jacking) 
shall be demonstr.ated by load test. ' ·· · 

.2. Piles driven by impacthamniers; The load bearing 
capacity of piles installed by impact hammers shall be 

" demo~strated by load test when the proposed pile capaci-
ty exceeds the. following values. 

, , 
. ' ', 

· i .. · Caisson piles: ~o loacl test required, 

ii. Piles installed upon end to rock of class 1--65, 
2--65 or 3-65_:_ 100 tons, except as provided in subpara-
graph iv of this paragraph, and except· that no load tests 
will be . required for piles up to 200 tons capacity · 
wherein the pile load does not exceed. 801 per cent of · 
the load determined on· the· basis of limiting .stresses in 
the pile materials and pr9vided that the pipe or shell be 

· driven to the resistance indicated in table617.3; 

'6-2,5 

19:6-2.42 

111. Piles bearing on rock· or .. h,ardpa:ri . ( soil classes 
1-65 to 5--05) other than · as described in· subparagraph 
ii above and ,except as provided )n subparagraph iv 
below. 

iv. Piles· bearing on materials of dass·8 or.petter, 
wherein, on the assumption that 100 per cent of the 
load reaches the pile tip (or; in the case of piles having 
ah eruarg~d base or other enlargement of the bearing 
area, the top of the ·enlargement), the bearing pressure . 

. on the soil .. underlying the tips or. bases can be . demon-

. strated to !Je equal to or less than the values. of basic 
allowable pressure indicated in· table 6B. 7, provided \ · 

l that the class and . density of the bearing material 
s11pporting the piles be confirmed by not less than one 
boring at e,ach ,column location, then the ~hief engin,eer 
may reduce the required number of load tests. 

v.. AH other types of piles; 30 tons. 
3. Piles installed by use . of vibratory hammers: The 

load pearing capacity of all types and capacities of piles 
(other than caisson piles}shflll be demonstrated by load· 
test. 

, ' 
4. Load, test prncedures: . Before, a11Y load test is 

tnade, the proposed apparatus and stnictµre to be used in . 
making ,the load . test shall be satisfactory to the chief 
engineer and, when required by th,e chief engineer, all 
load tests shall be made . under the, surveillance of the 
chief engineer· or his representative. A ~o~plete record 

. of suchtests .shall be filed with the chief engineer: · 
i.' Areas · of the foundation site within which· the 

subsurface soil. conditions . are , substantially similar in 
charac~er shall be. established. \In addition, for friction 
piles bearing on soil materials of class 6--:65 or poorer, 

, , , ' ( 

the uniformity.·of each .such are:;i shall be .verified by 
instaHin.g at least three penetration· test piles, distribut-
ed over the area. Continuous recbrds of penetration 
resistance shall,·be made for such piles. If the records 

.·· of penetration resistance are not . similar or are not in 
reasonable agreement with the information cobtained 
from the borings, the assumed areas· of similar subsur-
face conditions shall be modified in accordance with 
the information derived f;om the pehetration-test piles 
and additional penetraticm-test piles shall be installed 
as required ,to verify the uniformity of such areas'. 
. . ' ' , 

ii. ·. For piles· installed by jacking or static forces or 
by impact hainmers1 one load test shall be conducted .in 

· each. area of uniform co.nditfons, but not less than. two 
typical piles· for· the. entire . foundation installation of the 
building or group of• buildings· on the site, and not less 
than one pile for each .15,000 square feet of the area of 
the b11ilding wherein said piles are to be used shall be 

· load tested. For piles installed by use of vibratory 
hammers, one comparison pile· shall be installed. and 
one index pile shall be load tested in each area of 
uniform_ conditions, but not less than two index piles 

' shall be tested for the ~ntire foundatiqn installation of 
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lqqse. depo,sits- of ctl~s-·94i?' or W.L65_·•thatJu;e. colilpletely •·~:ctt;;ft•;~iari~~;~ ... 
. .• _•cij· :Rules .CQ~~~ifliiig·I,Ii~tim-Jq;ds are( .. ··• 

_prj~~!:1%~8t~J?f~~1~:;~! :£~~el:ta:! · 
.. pile load, determined in accordaqce ·with the provisions of 

· · · this subcJiapter; shall nQt exceed ,the values ~'pecified. iq 
·•:: · .. Jable(il7.5: ..; .·: .. ' ' 1 .. • •,c.,. ., • 
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' HACriNSACK M.EAQO~DS DEVELOJ>MENT 

2. : Siibstantiatfon Qf;ltigher' allow~ble loads: +li~ pile,,· i9:;.2.43 ·. Allo~ble late~~r•o~d < ,,· ' ,·' ,, ','' ,'' ,' ' ' ' -'·,. ' ' 
. . capacitie~ tabulated intable! 61'.7 :!5 may be exc_eeded whe,re • . Fe>r plumb piles Jolly embedded in the gro\111<1,JheJatet~.< 
· -a higher vah::ie can be . substantiated, 'cni the basis pf tei:;t > . load appliedat the top oLtbe -pij,e shall not exceed one tori . · -

and analysi1> 'as follows: . . . . . . . . . ,pei: : pile uri1ess it has been> demonstrated bf tests <that the 
· · · · · ·. · ··· · pilfwill (esl.st a)ateral load of 200 per cerit of the proposed: . 

- ' L.: Lo~~ tests: Thi prpvJions -~( subsection (e) oC : '' lateral load- withoutlateral movelilefit :6f111ore than' one. inch ' ; 
' .-thissection .. shall he,:supplemented;as follows:.<~: · .. · ' .·· 'at ttie gm~11d level imd will resist'the pr<:,p9s~cl workinf> ' 

' , litteriµ load Without a mov,ement of ni9re tli'an 3/8 ,inch at 
,, · (;) Nqf Jess . onJ siilgle~pile test shall be : . , the :grouricflevel. For· .. piles projecti,n.g~b~ve -tlie 'gr9tlnd:; • 

conducted\for each 10,000 square fee(of pile fdtmda· .·: ,' level; the sl;iear JU1qibending: stresses compufecf Ql'lJhe basis\ . 
'tlon ar~a:. 'or' one :, such load 'test fo~ e~ery _ lO(l piles '' ', of' ~antUevei: action, Jo a ~eve},' of five ,Je¢t ,. o¢J<>)V grade • in' ' ·_ 
installed; whichevet' is less;' ' ,, ! ' ,,, ' $0~S o(class 8-:-65 oFbettei-,~d- toten fe~t pelo~v'gra(je iri, >: ', 
' , . ' ' '' -' ' '~a~:~rat~Q~:~:::;tin~t:,~ut~a~~rt~~ 'yalues) ;for :ike't : 

',.·a·:. :t(o2,. t)a,'lFo,infaln·····olot,: alde, s· .. ms·' .. ·.:_,thc,r' e,anm,e9~ ..• n·,6: tsh·.•,·.sho·uarus·,remafu '.1 plac~ for ·•··· 
·4 · · • .. ---~lJ~1f{t ~-~~aci.i,'·.·:;_. ·.·. . . , . . .. . 

. . I ,' · . . · ... ,· . .·, ·. . . . . .:· . . ,·· . , A minimum facto(of s~fety ag!l,inSt withdraw~ of2.0 sh,hlL 
-. (3) Single test piles shall be subjected. tc:r,cydical be .provided except that the factofof:safet{agiiiiJ,st :with- .. ·· .·· 

. · J()ading ,or Suita,bly instmll'l_ented SQ that the :move~ . _ . ·. drawal shall be greater tlian 2;0 ~hel} the piles •ar.e .sqbje<fteQ': · ... · 
ments,of the pil~ tip and buttmay be independently\ to dynamic uplift loads. Th.fuplift ~apacity shltll be demon:· .· 
determined. . ,O~er alternate. , method~ •. Pr• devices,:. . .' strated by •·.puU-ou( tests~ .~icepi ,where : a • factor 6f safety of-. · 

' acceptabfo,' to tlie chief ,engke~r~ \vhich, will perfuit ,. ' three or mcir¢ based 'Olf wiillysi{is used,,' pull~out tests need> ; 
evaluation-to the trai:tsfer,ofloadfrcim piles Jo soil, not be conducted, ··. . -· . ·.. . , . . . ..... 
may he µsed; . . . . .J ·. . . .. .. .. ·· : ·· ·. , ... · 

, 19:~2;.45 .. : Pile ~r,ivirtg operatioh,s . ·,. ; . . · , ) .. · ·' . . •. _ > . 
- (4) If. required), group load tests shall ' be>:per~ : . The provisions ofthis, sectiori\vill no(appiy to piles_i driyeri \. 

formed in groups 'of mllllerically ive.rage ,si_ie. · .. ~~,.' a~ .• :ti.:n. 1!,. :.ti~r~;:,u, e:t:i~. ,/ .. ~r11t,wh7~ .. ~in.-<the ', ', ',' 
• -tept,wh~re the propos.~~·Joundation is .linlited·'.to 'i' · · 
. ', ,sihgle and/or two~pile groups, each t¢sf group shall . i~ i2 46 ,· E ,' ·. · .. ' ,, f ·•.· , . ,, ,· ,, . . . · · 

r,,lltam 1\0) ,ess •than three pilef . · · ~~;~=";:\~~1f ~t ; 
i · .(5) Individual pile'loadings:shall not exceed. thoif · I hammer shall qelivei: its ·rated energy, and rne.asui-enient 
d,eter~ined from a single-pile foad.test; •·· •. shall be inade o{ the fallof the ,rani or. other suitable data: 

. .. . . • . . .. . , . . ·. . . . ._. . . . - . : ,._ . . : . . . . : ., - . I-. . , .. . . -~ :'. .• . . - , .. , . . . : . .. : ., :,.; , .. : ': : .. ,. .: . -~ . -. ; : . 

. . :shall be observed ·at intervals ·a&·. tequired to verify ili.e actual 
·. (6) The provisions ofsubsec:tiorr(e)'_9f~ section energy delivered - .·· . , ·.. . . .. ' . · ·· .. > . , 

sl)all ~ly- har.(b, •. ,d.· ·~.·~.-h,d,;f ~g·~. ~2.~.'pp·~.ib·'·~. 0,·l~_ f, .. ,., t,th, :.·.•'_e,'p~~.\.·~,.0l,b,P.lil,0t~.d.f,·,·:_•·•·- . . ii. An~ysis-and report: ,A,repo~ ~all b¢ submitted· .. 
by the architect oi: engineer establi~hing t():'the satisfap: : -en(:losed ill a tight~fitµng steel housing; . or shall be_ iul. .··. 

,' ', '·. tiori 'of'the c,hief enginee.·, r· (on, the 'ba,s1.; s.· ofsoil and)oa:cF ' equivalenfassert1blage. I(larilinated. m,aterials>11r~. ~sed; ~e . 
· · type. arid ~n~truclion of these , miitiriali shall be su~h ,thai 

. testsi and fo\µldation analysis, -inchiding , analysis .'ofjhe' · : Sthejr strength {s eqµal to, or, gf!;later thart, :h,ardwood/.,Wood · · 
group _action of tlle piles) that tlle propdsect constru¢- .. · ,chlps,_pieces ofrope, hose, shavings/or au:tomdbile tires and' '·, 
:ti.on under a JOO per cent overlp'ad of tlie f9undatio11:is . .sim,ilar, materials shall not}be" usec1.·.· .. · :Capblocks:shall be .. , 
safe against-failure of . the pile arid -soil . niateri~,' ari~ · : . . replaced ii-'bumed, cruSh!!d · or otherwise dart1aged/ ·\ , . 
showiri{th;;iith~ probable 1:otal niagnit'lid!;l aricj cl,istdbfk: ,·, , ,, ,, '· , .· ;_, ' -·.·· ·. ,,· ' - , : , ' ' ' ,,: ' (•., ·'. :: '' ' ' 
tion 'of settleme~t to be expected•'l.indef,design"coqdi- ..•. '' (c;) Followers:shall ~ot be :used iiij}~§fpeh!litt~d fu\vrit1S' 

. tions-:will n.gt ,res\ilt :~Jnstabmty of:;th~ builcliqg or·_. ·. ing by the ¥cliitect or e11gilleer, and. only when necessary tO'i . 
stresses. in the ,stnicfure :in excess of tlit allowable,' accotnpH~l,i--such.instaUations. Wlie,re:permitted, they shall' '' 

· · · · · · · · · -- · · · · · .be.of· steel. or 'ha~dwqdd of 'such siz¢, ·shape,,lengtlf,'and .. 
valu~&. · .. · .. : ~, . , W!!ight as to. permit- driying; the pilejn tp.e desired· location.• .. 

·:•, · '· ·.·.· .. ··,· .... ·. ·•·:'•·:, ... •· ·.,· · .·. :, .. ,·:.- an·ct·_'.t.o.th .• freqµiredciepth ... andresiJ>tan. ce.,The.reqtiired· .. · . .-. 
n4: Penetration resistance: 'fhe pen,etiation:tesis_:• , dtiviiig r¢sistarice -'tabulated in Jables' , ~A:...ol7.3 ,: an<:i · 

tance·shallnot_be,lessthati,thatreqtiiredbytheprovi- ,,' ,, ' ' ' ,',,,, ' ' ' ,,, .· . BA::617 A shall be 'il?-cteased to cpmperist1teJ6r ~he. loss ·pf: .. 
'si()nS of subsection .(d) of this.' secdon Qr, where applical: ' .. ' en~rgy in: the hairipier blow' ; lbe f<>llower sh,jill' b¢ ~(Slllgle i: 
bJe, values' are not :iildicated thereui, ·shall ,be detera, -J~11gth ,csecti<>n, $hall be provideq. wltli. :a~ socket di: hood . 

. : · mined fronf the required ioiid t~sts. -:The pile ID~terial : carefully fitted. tc(the top ot·tlle pile toi .~inimize}9ss of: 
'shall. be . capable _ot withstanding· the· drivili,g sties~es ert!;lrgy and to pryvent dam~ge J() the: pile, and 's1i~lh11ve' 
without befog daina:ged. ·.. ·. sufficient figiciity: tcf:prevenJ "whip'• dtiting ·ddvinf / .. · :: / -' 

6~27 .. 
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i~ 

Pile 
Capacity 
(tons) 

Up to 20 

30 

40 

50 

60 

70 to 80 

100 

Over 100 

OTHER AGENCIES 

TJXBLE BA-617.3 

MINIMUM DRI\flNG RESISTANCE AND MINIMUM HAMMER 
ENERGY FOR STEEL H PILES PRECAST AND CAST-IN-PLACE 

CONCRETE PILES AND COMPOSITE;: PILES (OTHER THAN TIMBERS) 
' ( ' ' 

Hammerb Friction 
Energy Piles 
(ft. lbs.) (blows/ft.) 
15,000 . 19 
19,000 ,15 
24,000 11 
15,000 30 
19,000 23 
24,000 1sr-
15,000 44 
19,000 32 
24,000.) 24 
15,000 72 
19,000 49 
24,000 35 I 

32,000 24 I 
15,000 96 
19,000 63 
24,000 44 
32,000 30 
19,000 
24,000 
32,000 

, ..... 

..... 

Minimum Driving Resistance 

Non-Displacement a, c 
Piles bearing on Piles bearing on 
Hardpan (soil Decomposed Rock 
class 5-65) (soil class 4-65) 
(blows/ft.) • (blows/ft.) 
19 48 
15 27 
11 16 
30 72 
23. 40 
is 26 
50 96 
36 53 
30 34 
96 120 
54 80 
37 60 
25 40 

240 
150 
100 
50 

5 blows per 1/4 5 blows per 1/4 
inch (minimum inch (minimum 
hammer. eqergy hammer. energy 
of 15,000 ft. lbs.) of 19,000 ft. lbs.) · 

.... j 

NOTE~ TO TABLE .BA-617.3 

Displacement 
Piles Bearing 
on Decomposed 
Rock (soil 
class 4-65) 
(blows/ft.) 
48 
27 
16 
72 
40 
26 
96 
53 
34 

120 
80 
60 
40 

240 
150 
100 
50 

..... I 

Piles Bearing 
on Rock 
( soil classes 
1-65, 2-65, 
and 3-65) 

5 blows 
per 1/4 
inch 
(with 
minimum 

· hammer 
energy of 
15,000 
ft. lbs.) 

a. Final driving resistance shall be the sum of tabulated values plus resistance exerted by nonbearing materials. The driving resistance 
of non bearing materials shall be taken as the resistance experienced by the pile during driving, but which will be ,dissipated with time and 
may be approximated as clescribed in section 616.0(c)(l)(i), 

b. The hammer energy indicated is the rated energy .. ; . 
c. Sustained driving resistance-Where piles are to bear in soil classes 4-65 and 5-65, the minimum driving resistance shall b~ 

maintained for the last 6 inches, unless a higher sustained driving resistance requirement is established by load test. Where piles are· to 
bear in soil classes 6-65 through 10-65, the min,imuril dri~ing resistance shall be maintained for the last 12 inches unless load testing 
demonstrates a requirement for higher sustained driving resistance. No pile need be driven to a resistance to penetration more than twice 
the resistanc,e indicated on this, table, nor beyond the point at which there is no measurable net penetration under the hammer blow. 

d. The tabulated values assume that the ratio of total weight of pile to weight of striking part of hammer does not exceed three. If a 
larger ratio is used, or for other conditions for which no values are tabulated, the driving resistance shall be as approved by the chief 
engineer. ' , 

TABLE BA-617.4 
MINIMUM DRIVING RESISTANCE AND HAMM!ER 

ENERGY FOR TIMBER PILES 

Where piles are to bear in soil classes 6-65 through 10-65, the minimum driving resistance 
measured in blows per inch shall. be maintained for the last 12 inches, except that unless load 
testing demonstrates a requirement for higher sustained driving resistance, no pile need be 
driven to a resistance to penetration (in blows, per inch) more than. twice the resistance 
indicated in this table nor beyond the point at which there is no measurable net penetration 
under the hammer blow. 

Pile Capacity 
(tons) a, b, d, 
Up to 20 
Over 20 to 25 

Over 25 to 30 

NOTES: 

Minimum Driving Resistance 
(blows/in.) to be added to 
driving resistance exerted Hammer Energy 
by nonbearing materials (ft.-lbs.)c 

7,5~12,000 
Formula in note d shall· apply 9,000-12,000 

14,000-16,000 
. 12,000-16,000 

(single-acting hammers) 
. 15,0~20,000 

(double-acting hammers) 

a. . The driving resistance exerted by nonbearing materials is the resistance experienced' by the 0 

pile during driving, but which will be dissipated with time and may be approximated as 
described in section 616.0(c)(l)(a). 
b. The hammer energy indicated is the rated energy. . i 
c. Sustained driving resistance-Where piles are to bear in soil classes 4-65 to 5-65, the, 1 

minimum driving, resistance measured in blows per inch shall be maintained for the last six 
inches, unless a higher sustained driving resistance requirement is established by load test. 

·d. The minimum driving resistance shall be determined by the following formula: . 
P = 2WhH , or P = _1lL_ 

· Where: 

s+0.1 s+0.1 

P = Allowable pile load in pounds. 
Wp = Weight driven in pounds . 
Wh = Weight of striking part of hammer in pounds. 
H = Actual height . of fall of striking· part . in hammer in feet. 
E = Rated energy del,ivered by the hammer per blow in foot pounds. 

= Penetration of pile per blow, in inches, after the pile has been 
driven to a depth where successive blows produce approximately 

/ equal net penetration. ' 
The value YiJJ. shall not exceed three. 

Wh 
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HACKENSACK MEADOWLANDS DEVEWPMENT 

. . .. TABLE BA~l 7.~ 
BASIC MAXIMUM PILE LOAD 

' ' 

Type of Pile 
Caisson. 'Piles i · 
Open-end pile (or tuberpiles bearing on rock of classes 1--65, 

2--65 and 3-65 

Closed-end pipe (or tube) piles, H pile~, cast,in-place concrete 
and. compacted concrete piles bearing. on rock of classes 
1 ;-65, 2--65 and 3-65 

Piles (other than timber or compacted concrete piles) bearing 
on soft rock (class 4-65) . . . . . 

(1) DisJ:llacement piles SUC? as pipe, cast-in-place rn-
crm . . :· • •,• · 

(2). Non-displacement piles such as open-end pile ru,d li · , 
. piles · . .. , . ' . . . 

Compacted concrete· piles bearing on soft rock: ( class• 4-65) 
Pile~ ( other than timber or comp~cted concrete piles) bearing 

on hardpan ( class 5--65) overlying rock ' · · 
Compac\ed concrete piles. bearing on hardpan (class 5--65) , 

overlying rock · · · 
' Piles '(other ' than ' timber or . compacted concrete piles) that 
· receive their principal support oth¢r than by direct bearing 

on soils of classes 1-65 to 5-65 , · 
, Compacted concrete piles that receive their principal support 

other than by direct bearing on soils" of classesJ--65 to 5--65 
Timber piles bearing in soils ~f classes 1--65 to 5--65 
Timber piles b~aring in soils ofclasses 6-65 to 10-65 

Basic Maximum Pile 
Load~to11s) 

No Upper Limit•. 
' 18 inches O.D. and 

greater',-250 · · ' · 
Less than 18inches,;' 

0.D.'-200 
•'150 

60 

80 
60 

loo 

100, 

60 

60. 

25 
.,, 30', 

' ' ' 

· (d) In soils in which the installation of piles (;auses previ0 · 

ously installed piles to heave, accurate.level marks sh~ll be 
put· on- all piles immedfately after installation, 'and l\ll pile~ 
that have been heaved by an, amountiin excess of 1/4 inch 
shall be redd~en to · the required tiesistance. '' •. , , · ~. 

(e) Penetration , measurements. made · for the purpose of ·. 
determining resistance to driving shall not be made when 

-pile heads are damaged t9 an extent that may affect mea-
sured penetration, nor shall they be made imlilediately after 
· fresh cushion blocks have . been, inserted under the striking ' 

. part of the hammer. , · 
,,, < ' _. 

19:6i-2.48 • Pi~e types; spe.~itic1 req~iremen!s . . ... 
Types. of pile constructmn and mstallation that. are not 

' described inthis section will, bepermitted for use only 
where acceptable to the chief eD;gineer. 

19:&-2.49 Timber piles 1 . · . . .· ·. •.. .. .\ 

(a) Timb¥r piles shall conform in quality to class A or B 
· of• ASTM D25 standard specifications· for roi.md-tinlber 

. . piles, current, edition:· · 
',J . .. 1. ... Size of pil~s: Piles sh.all b~ of adequate size to 

19:6-2.47 · Procedures , , resist the applied loads without cr1/ating stresses \in.the 
(a) Driving of piles preliminary torfinal seating shall be), . p* materials in excess of 1,200 psi for piles of sotithern 

continuous for an inte.rval adequate to J:,reak or prevent the, pine, . Douglas /ir, oak or otl)er wood of comparable 
· development of freeze, The hammer shaU be opda~e~ at strength; or 850 psi for pilesof cedar, Norway pine, 

its rated speed during this intetyal. r · spruce or ()ther wood of comparable strength. ~xcept as 
(b) Jetting, augering arid other methods of preexcavation providec;l in paragqiph 2 below, fo~ piles 40 feet' or more 

shall nclt, be used unles,s permitted in writing by the architect in length and · of 30 · tons capacity1 or less, the following , 
or engineer. When permitted, such procedµres shall be sizes orclasses of piles shall be cleem,ed to be adequate ' 

. carried out in a manner 'Yhich will not impafr the carrying · focconsideratfons of stress in thepile material: . 
· capacity of the piles already in place or the safety of e:itisting · . i. Piles of 25 to '30 ,tons capacity: Class A , or , 
adjacent structures., Jetting.or angering shall be stopped at minimui;:n eight-inch tip with uniform taper, ·. . 
least three feet above the final expected pile~tip elevation iL . Piles of less than 25 tons capacity: , Pass A or B 
and at least three feet above the tip elevation of any pile or minimum six inches tip with, uniform taper. · 
previously driven within SIX feet of the jet or auger, except '' 2. ',Piles,', ddve'n,.··t, 0 e,,nd bea,,rin,g:, All tnn:b .. ··.er, pHes, 're-
that where piles are to be end bearing onrock or hardpan, , \ · 

g .. ~.r. dless ... · o. f .capacity.'. driven. t. o. e. nd b. ear .. ing ,.on soil. s of jetting or ailgering may be carried to the surface of the .rock · • . . . . . · . classes 1 c:.65 through 5-,-65 .shall bedass A or sh~ have a 
or hardpan. Piles shall be carded down beyond the depth minimum eight inches.tip and a;uniform taper. , 
of jetting, augering or other preexcavation until, the requited 
resistanc,e is obtained. If there is evidence thaqetting or ' 3. Species of wood: An~ species of wood may ,be used 
other procedures have disturbed the load-bearing capacities that· conforms to the provisions of ASTM · D25. and that , 
of previously installed piles, ·. those piles·. that have been wm stand the driving stresses·. . . 
disturbed shalLbe restored fo conditions meeting ithe re- 4. Peeling: Unless ir,eated1 piles need not be peeled; 
quirements of this article by redriving or by other methods 
acceptable, to· the . architect or engineer.. . Re driving or. oth~~ 
remedial Illeasures shall be . instituted after the !jetting or 
other operatiods in the area have ,been completed: . ' / 

'. ' J 

( c) Individual piles and pil~ groups shall be installed 41 
such sequence that the .iarrying capacity ofpreviously in-
stalled piles is not reduced; the soil surrounding tlJ,e piles is 
not compacted to the extent that. other piles in the group 
cannot· be installed properly; · and gr9und movement that 
would d~age adjacent buildings or litilities is prevented.·• 
In general in a:ny group, driving sti~ll start.ifrom one side 
and proc~ed progressively toward the other sid~ 1 ofthe 
group or shall start from the middle and proceed toward the 
edges of the group, · • · · ·· · · · 

' ' 

(b) .Where'timber piles are .. to be drivtm to,end bearing on 
soils of classes 1-65 through 5:.05 by use, of an impact 
hainmer, the installation of each such pile shall, be under the 
personal inspection of an architect or engineer, ano the 
operations of driving suc::h piles, the oj)servations of pen- • 
etrations resistanc,e, and the operatipn of the equipment 
shall be so conducted as t9 ter!flinate driving ditectlywhen' 
the. pile reaches beating on the hard material. . Th~, upper 
portion above the water table shall be surrounded by, a sand 
and gravel fill and shall not be m 'contact with any conibusti~ 
ble material. · A report, prepared by the architect or engi~ 
neer, describingthe procedures, equipment and precautions 
followedto prevent injury to the piling'~hall be submitted to . 
the ·chief engineer. 1 

,, 
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1 · · · '· · · · · 7 '\';,: .. :. ·,······., ..•.. mb .. ·.e111lll1 ..•.. '. ·tw· .• ·• .. •· oWJl ... •i·:·•.:.p' •e .. :··•~--·•.·•.·.·····.·c0e·.unn,..,,t:.··.to· .. •_•·.fo .. ··','··•t·_h,_.. 0e· .... n·'·: .. ·cg, ·o:.1

. tn .. u.c'.•r.··.·e·'t·e·.-.iste·~c·····.·.t·.:.·1:o;?nrc.·,··.·Pe.•.·.,t .. l·.·n•a· .. ,_· .. •cee.11.dt .. •.•·:·m· .. ·.·.·.""".·.··.· .. · a·.·•.-· .. it Po9ble Iagg1pg gh:all .t,e a:dequ_aJeJy\·coi:mecJedJo :th;~ ba:s1~ '• _ . 

} .. •·,(:_'~~~t!t!i1i~~g:;:.:;:ilii~/J1J1;}t~::.~);,,i~!~•••· ~···-·:=::~~!~!~~;·_::!::·~:~d!!s:co!;;::::!~:!'' 
... abl~;sttess',as esfii~Iislied in'tlrls article'. mi~'coiuiec;tio~ for'. .. · . the pile, :sectio~.,shaU be 700 p~i. :11~i- pil~s .desigited . 

. J' :!'C0,:Z1:!~;:1:~;~~the~~ ;:::1;.iAi~~~~;~i~.::. 
,. . be aqeq~at~-to re~ist, th_e ap~h,e~ lo~d wiyitout ~~t:~dip.~;~f · ;14 feef9tJ>n~:t~>,rcl. ¢e_J~llgtl}:o(the:J)ile;"~fricheyer:_W 

: :7~:~:::]~:}~l?, i.!~~f1:!ltjt 
. . . .. 1, .. AU 't:,rooriiedi <:rushed, O!. otherwi_s~ 4amaged I ate- ~., ·. 

: : :-.:~-~::. ''~,: ;:; __ 

: ' thi drivfug: and ,if the pile C8l1110t be removep for ih~pec-., , 8 . 

tiph_, it s~all be consid~red '!:I,~ ~dequat¢ cause, frr: rejI1 tion . -. 4::• .· Tol~~ances:: V~i&:· wheri,.:uk~a/:{ha11·· b~: l~c~t,a ·; 
. of tpe pile. ·, ' . - . ' ' . ' . : '.. . . ; withlll' ·-¾ inch -·of the positiqn. 'shown: in. the . plan~/ The ·.· 
: ,\ . ·:_, ·, ' : <. : · . . '/ ' : . . ) : . '~ ' '' f ' ,: . / ' ,' . . . m.~um '.departure of th~ pile ,axis fro~ a strai$ht ltn~: ··. 

. 19:6.4.50 ; !re~a~t' f~. ?crete ~ne~.}incl:uding·:~1:t;~~~sel · , · fueasure!f. wh~e',, th~_ pile.)s.\not s~t:>je¢t t? ~·e~dmg forces, . -, ·.:. . .. 

. ,•.· ,-., .. ; c:. · secti,o~s) ,·. : · ·,, · , _ · ·, - .. 'shall not ex;ceed !(moh.m ten-fe_et pr<¾·mch m 40 feet or · :. 
·-·:··_,.'.,,·,.. -· ·.~. :; , ""1 "~ • \'f'- ,' "--c'! 

· · -- " · · · ·'· ' · · · •· 0 1 per cent of the pile length , · - ·, · · · -~-"\ . 
·:.'': (a),M~terialsfot,~r~c~~t-conbr:et~p~~s.~a.H~~ohf9~~0·,, _:.: :: ;- .. · .. ff::\,_-.:·-·., -.;,, "· _.\·':~·-.. ·( ,·.·--. 

the .req1;1ll'~n::te~t,s. o! th1~ subch~pter. • ·. -- ,._ .. · .. . , '/. ;S, <Jnstallati0.:q: ,iP:recast concrete. piles snail· not tie . Vi• · 1 · 

· ~t-i~;.:f ~~r";"i&t .. :; .. ?/ .. · .. • . , ,}~:~:~~tr~:~,J,1r, · 
. , 1. Hill!-dling: ,-Preqast_ cofic~ete piles _shall·~~ prqpor--, -· . .'· .. '., "':-, _,· 1. • -,_ •• , • •. > ,::;>:: . 

. . tioned cast,'cured handled and 'drivexl' so .as to resisi,,the .19:~2.51 -Cast-1n-pl!lce concr«.lte pile!! ·._. :. . .:,.·._ : .. . , . . 

.. ·. tions mduced I>!'. handling and drtring bi> W<:lmw ..... (b)'i;.,Di.t,ii, foiL~-fu'Jila.<&~~.PU..ci!J,all .~·.···• ;; 

.,··••.;iiJ1518lE"Jitlll~•i•.··<•.·c•.•• 
· accprdaµ~,:w1th the.p~m.i~smn~_of septm~-. 42 ~~~l th1& :_stiucthrij• tl!~inb¢r, the•-slfell sha!J be_·of_metaI:·and Shall :>i: \Jii 

supc.hapfer to. the~ foµo~µig ,a~9i~onal• r~qu_irer~u;nts+: · collform· to the pioyisions.,of ,secti(lln .54: .9f tfili! ~ubcfapt~r. _ 1 •· ~• · 

,: :. i .. -~~r a 'le~~ ·eq~ar't~ .~t •leas~ ·.thr~~ ·um~J:,~e, .. Wher~ the p~e ·_shell: is :~~~me~- t~, -~oiifripute ·t~ )h_e _'_; ,' ... 
_ minimum lateral -dimension--~!-. each'. end, of fue:Jpile, ., .. capa~1ty of_~e pile as ~.slruc~r~, me~?er, pie ~~11 may b~ ·:··J'?.: 

:·fateral tie reinforcement consistmg of!).225 bu;:h_ duu:ge- ·<2f ~y, ~atemµ tllat will ~!fequatelyJesish ~e dpymg stress , 0 .· , '. ·. . 



. HACKENSACK MEAJ)OWLANDS DEVELOPMENT . 
' . 

( c) Rules on installation are: 
. . . 

l. After installation to final depth artdimmediately 
before filling with concrete; theinside of the tube, shell or 
bore shall be thoroughly cleaned to the bottom and 
inspected by loweting:a droplight or by means ofa light 

. ·. beam. · • To be accepted . the. pile shall be :free of collapsed 
sections of sheil and the pile shell shall l10t show any 
tears; the pile shall pe free of 'Nater except' thaf a .min of . 
amount of water mJiy be allowed ,to occur in. the pile if. it ' 
be .. absorbed by plac::i11g .. a .suitable. amount of dry cement• 
sand mixture inthe tip end of the pile; and the alignment 
of the pile shall conform to the provisions. of. this S1Jbchap-

· ter .. ff the bottom ofthe erasing is out ofsight,.the $hape. 
and alignment of the casing shall be surveyed with a 
suitabfo instrument, or the pile reject~d. · · · 

2. Concrete .shall be placed by suchmethods that the 
entirn\iolume of the tllbe, .· shell or bore is filled arid in a · · 
manner that will presfode. SyJ>aration of the ingredients .. 

3. No concrete shall be placed in a clist-in•place pile 
until all pileswithin f radius ·of 15 feet or within the 
heave range have been driven. · 

4; R,ejected pile shells shall be· filled with ¢oncrete .. or 
sand. 

5 ... The concrete cap shaU not be placed lliltil atJeast 
.one hour after· all .. piles within-·.the·cap .. group are •com-

. pletely filled. · ·· · · 

1.. The base 'shall b'e f~rtned by ramming concrete . 
batches oLapproxwately.five .c11bic feet·. or less, from a 
drive. casing a.11d into• the ·spiL • .. • Unless specificaHy oth~r~ · 
wise permitted by the cllief engil1eer, a minimum of 20 . 
blows of at least 140,00(lfoot. pounds perblowshaU· be 
required for extrusion• of. the · last five cubic feet o{ con~ 
crete. The totat quantity. of concrete extruded fr9rn · the 
driye qasing · to fonn. the. base shall be equal to or greater .. ·• 
th.an. the quantity so extruded in the case of the nearest • 
successful· application test pile; except ·that. a• compactive 
effort in excess of JO blows, each-of 140;000 foot pouncl$, 
will npt be requiredfqr extrusion.oftheJasf ·.fh1e cubic 

feet .. ····· ..... ,,,>· ....... ,·<·.····•···.·····.· .. ·.) 2. · After the expancled base has D~en formed, the shaft 
shall be.constructed,.· Where a cased shaft.is tobe .. ~sed,· a· 
steel shell shall be . insertecl •· into the. drive· casing and 
anchored to the expanded base by plac~g a fresh charge 
of concrete in the shell a11d driving it into the base. · The 
~hell. may· then. be fillecl with concrete to cutoff elev~tion •·.· ·.· · 
after the removal of the drive casing, in accordance with • 
the provisions relating to cast,in-place concrete piles: 

.• Any annular space rem,aining hetween the shell i and sur-. 
.·. rnunding soil shall be suitably filled to .assure proper 
lateral support of the . shaft, unless there .. is . sufficient · 

·. ,_recovery of the gr01md to .provicle the necessary support 
3. The outside dianie~er. o(the permane9t shaft shalL 

not· be . more th~n. four inches less than the ·inside. diame- · · 
ter of thf drive· casing ..• · 

'4. \Nb,concrete shall.be placeHinthepile shaftsuntil 
. all piles within a xadiµs 9L15 · .feet or. within. the J:ieave 
range haye been drivel1: · •· · · · · · 

'. ... _,: . _:·' . . ,._.,_·. __ -/\,_ :_. --,:··:)(;_,' }::-: .' ,.'"-

(e) Tlle enlarged base bfthepile,~hall l:>efprmedin, or 
011; ·. t.he . same type of bearinginateriaL as is used.· to support 

19:6-2.52 1 Compa,cted concrete piles the . nearest applicable . load-test ancl ar>a sitnilar depth 
. . . .. . therein. Iw addition, the enlarged 1:>ase shalLl:>e'.undedaµi 

(a) A ''compacted concrete pile" shaU denote. a concrete . by a minimum depth often feet (measured kom the. junc-
. · pile formed with· .an• enlarged base in wllich the conc.rete in · tion .of the shaft, artd base) <of soil mat~rials qf. classes: 1 ~65 •··• > · 

the base is placed in small batches that are compacted prior to 7---65, except where installation oftlle 1:>ase)s permitted to · 
to attaining an. initial· set. The· concrete in· the· shaft of the , be . perform eel with blows of Jess •. · energy.·. thi.m the .. 140,000 • 
pile shall be placed into·· a shell as · specifi"-d m 'section.· ,?1 of · fo()t pounds .. indicated· in .subsec::tiori (d) . of this 'Section, the . 

· this subchapter for cast-in-place concrete piles. ' · requirement for a ten foot depth of class 1---65 Jo 7-65 
IJ1aterial rrfay be ·· reduced, subject to the · approv11l. of the 

·. · .· · i · •· · · · · •. · arch.Itect or engineer and .the approval pf the chief engineer. · 
. (b) Concretl for compacted concrete piles shall cohform . . . J . . . . . . .. . 

to the requirements of. this . subchapfer.. Concrete to be 19:6-2.53 Steefffsections . < •. . . · .. · ., ••.· .. ··• . ..·. i. . . > · .. · .... ·. 
compacted shad. have a minimum compressible str(',ngth .. at ·. (a) Steel H sections may be of any type o(steel p¢pn,jtted .. 
the · age · of 28 days .. of. 4,000 psi .. and sh;ill .·be•. mixed with · by this subchaptei. . The ,use qfbuilt •up section or.· sections 

· sufficient waterJo · permit hydratk\n . of the. cement, but. the of·· other.· than "W' form will · be permitted•· if.·· the several 
slump . shall . be zero .. · .. The concrete shall . 1:>e placed and components of the sectiow are adequately •. connected to . 
compacted .before .·initial. · set can occur... Non:compacted develop the strength of the adjacent compon"-nts a,nd if the· 
cqncr. e. te ... ,.' i_f u. s.e .. ct.. r .. ·o.r .. ·t.he .... ·· pile. s. hafts,. :·.s.Jial .. 1. conform to .. the ratio of width• to thickness of the component .parts. does not 

.exceed the values.for cohventionaL"H" sections. requirements of cast~in~place concrete piles, 

·(c). Minimum spacirtg benveen compatted concrete . piles · 
·shall. be fmtr feet six inches center-to-center except that 
where the shafts of such piles arecasedfor thefr full length, .. 
· this spacing may be. reduced to three feet.six inches;· Where · 
a question exists a,s tppossible damage to adjacent previous-
ly. driven. piles, these / mfnimums shaH be inc.reas~(r ·. 

' . ' . . . 

(b). Th~?tips ~f/an steelH piles~a~ing a thi6laiess of 
111etaLfoss than (j.5inch, which are driven to end bearing 
rdck: of class k.65 through3..-65by.an.hnpacth.arnm~r, shall . 
be. reinforced.. The installaHon c;f all ~teelHp~es J;,yjmpact 
hammer to .. end,,bearing '011irnck.of~lasses .. l-:,6~ through 
3.-6~. shalt be under the personal.· inspe~tion ·pf. an archite~i 
or ~ngineer .· ~d. the operatio~s , of .•. driving··. sucfr••. p'iles,· ·the' 

· · observations of penetration resistilrice, ahd the operation of 
the equipment shall be· conducted so as to termil1ate driving 
directly when. the .. pile.reache~.refusfl} on· .. the·.rock·surface. 
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19:6-2.54 · 
I 

. 19:6-2~54, O)ncrete,tilled pipe piles 
1 

. . . .·. .. . .. . . . . • . . I 
(a) Thepipe shaUconform to the requfrements ofASTM 

A252 iJ;i this Sllbchapter. ·. · . , .· , · [ · 
- ,, ' ·1 

, (b) MiniI~um dimensions are: . .• . . . . .·. .. · .. · . . I . 
1. Pipe installed open-end and haYing,a nomin~ out- · 

side d.iameterof lessthan 14 inches s~altbe at foas~ 0.25 
inch thick For diameters from 14 tci 18 inche's the 
minimum thickness. shall •be 0.310 inch. For di~ilieters 
over1 18 inches the minimum t.hickness shall be 0.375! inch. 

I 

2. · Ste.el pipepHes installed wit)l ends c;Iosedjshal i have 
a minimum nbminal wall thickness of at least 0.215 hfoh. 

. ) 

.. (c) Installation rllles are: 
, ' . ' -

L Pipe shells driven open-end shall be cle,aned to the · 
bottom of the s~eU after driving.· · . . . .. j . 

2. After cle~ing, open~end piles driv~n to eiid [bear-
ing onrock or hardpan shall be reseated toJull bearing by 
redriving; applying at l~ast 150 blows of the hamm+ If 
the pipe sheµ shows two inches or more of p,~netrati9n on 
redriving, the.· pipe shall ·be ;ecleaned ,and redrivyn in : , 
successive cycles until the ,penetration or redrivingJs less 
than two inches. . . , · - , ·. . ., . . · 1· . 

._ ·3_ Pipe shells shalF.he inspected/before filling <with 
. concrete, shall be dean,\ai1.d shall ineet. the require , ents 
for alignment and. condition· of the shells as specµie~ with 
regard to the sqilS of cast-in-place piles. - · I 

4 .. Placing of concrete filLin pipeshells shall cotjform 
to the. rl:lquirements for placing concrete. fill in cast-in- . 
pla~e P~!,es'. · . · · · · · · . I . . .· 

! / • • . . • 

- ', .·- _., - ,.·,· .. : ' . ,·_ . • -·1 

19:6-2.55 Caisson pUes •. • .·- , , 
. (11) Caisson piles shall denote concrete filled pipe )piles 

. that are socketed iin1o bedrntks of classes 1,--65, 2~5 'or 
3.c..65 and constructed with steel cores. . I 

, . I 
(b) Pipe or shell and concrete. shall conform to · the 

requirements for-concrete filled pipe piles, except thatJhe 
minimum compressive • strength of· the ·concrete. at the Jge of ~. 
28 dayrshall be3,500 psi .. Steel cores shallccmform to the 

.'r. equfrem·e····.n.ts. for steel H. p ... iles. · . Reinforcin.'.' g. st.eel c. ag. es··· I· shall 
be covered with at least 1,,..1/2 inches of concrete. 1 

. . .. · . . . .·. . . . . . . . . 'i 
(c)· The design of the rock _socket_ shall be .. Predicat~d on 

the sum of the· allo:,vable bearing pi;essures on the bott1m of · 
the .. · socket plus bond · along. the sid.es of the .. socket i The 
allowable bearing pressure on the surface of the rock at the 
botte>m ·of.· th~ · so~ket may, be increa~ed fer . e~bedrµ¥t · in 
•accordance with note 8 or table 613.7; provided that the 
strength of the concrete Jill thegqcket, computed as o:4Sfc, 

· . is qf .· comparable ;magnitude. The ~llowable . bond. ~tres~ 
. between the concrete and the sides · 0f> the socket shall be . . I . . . . . 
taken as 200 psi: 

(cl) Spacing aqd minimum dimensiqns are: 
.. · • ... · .. · ... ·.~·.··. •· - .·· . 

·OTHER. AGENCIES 

1. Minimum piameter of a caisson shall be 18. inches 
with a minimum shell thickness of 3/$ inch.' Minimum 
depth of the· rock socket shaff 1:>e. equal t0 the diarileter of 
the pipe. · • · · 

2. . The center0io-center spacing of caissons shall be at 
lea~t 2~1/2 .times the outside diameter::,of the shell. 

( e) installation rules are: 
.... 1 .. The.steel.shell slialtbe installed thrnµgh overbur-
\den, the material Withinthe shell. shall be removed;· and 
the shelr seated ill the rock sufficiently to stop the inflow 
of soil. \Vhere. required to exteri~. the shells, splices are 
to be welded. , A suitable steel driving shoe shall be · 
welded to the bottom ofeach caisson. , · · . 

.•. · 2. · Asocket shall then be drilled. in theefock; to the 
required depth and shall be , approximately of the. same · · 
diamete~ as the inside diameter of the shell. Before 

. placement . qf concrete, the soc;ket . and ~hell shall be 
thoroughly c:leaµed .. and the rock inspected. to verify · that ' 
the rock is of the class on which the· design has been 
predicated, or· ofa better class. In case .visual inspection 
cannot be made because qf inability • to . umyater the · 

· caissons by _standard pumping methods, drilling logs . and 
screeniIJ.gs frorn the rock.drilling operation, may be uti-
lized to determine the class of rock in• the socket. · 

(,-·\. 
'~._,,,': 

3'. Where more than one section· of steel core is 
required, the mating ends of t~e sections' shall be spliced 
so.· as to safely withstand the hanc:\ling ·. stresses · to wl}ich 
they maybe subjected. Jhe eqds shalfbe rriilled or field 
ground to insure co~tact?;The,steel core•shall be eentra).- J<J 
ly installed in 'the caisson bef@re groutitig and ,co~reting, \. ".___ ·. 
shall not ,be more than.lone inch above the rock'at ,the 
bottom of the. · socket, . and shall be full length ?f the 
caiss.on or· extend a sufficient distance up into the shaft . to 
transmit the load in the steel core .into, the· concrete of the 
caisson. A minimumsWeight. 36 pound , stub core beam 
shall .be installed Jn the socket for caissons not requiring 
steel cores. in order to loci.{ ,the caissons into the rock. In 
these cases, the fongth of the steel core.s sh~ll be twic~ the. 
socket depth. ·· · · 

. . 4. Conc:rete arid grou(shall be placed so that it corns 
pletely. fills the shell, the· socket; ·and.· the space between · 
the steel core and shell, and in a .manner that will 
preclude separation of the ingredients, . . · ·. ( . . 

5. ~f the leakage of water illto the caisson is. minor, 1 

the caissort :shall be, pumped out and. one cubic: yard, of 
grout sh~ be placed•.in•the caissons.and then the.balaµce . 
of the c:oncrete inst~ed. · If the leakage-of water makes ,it 
inadvisable to attempt to place concrete ill the dry, the 
shell shall be filled to its tdp ·with clean water, anq. the 
concrete placed by the tremie method to the top ofthe 
caisson in.one continuous operation or.by•usinga seal of .. 
grout of the same strength as the s~ecified concrete .. The .... _ 
grout seal, if ust?d, shall be· deposited by means· of a gre>ut ·. 
pip~ to aq. elevation of at least three. feet abovethe 
cuttiIJg edge, and a;ftef a sufficient · time 'has' elapsed , to. . 
allow 1the grou_t to set, the caisson shall be p{!mped dry, 
.and and . the remainil;ig space filled ,with~ c9rtcrete. · · • 

,. ' ' \ 
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. HAcKENsAci MEl\DoWLANp:s n~YELOPM~~······ 
\;...:..· . 

. . : 2'. ... Ih die• . ca~~ of Jiile~~~ppprted s~ructutes;. frictional . 

. Com.posite :piles fadud{ $ri~~ co~~isting of Jo ~ei of .·. C ~h~.·~.t:c~!:.t.uw!;.i::h··· ~.~.:.•.·.·.·.· ... : •. ·:.i:.: .• ·.~ .•. -.·-.u.· .. ~~a~on aqcfthe UBderl~.· .. ,f.· ... _· .. soil· : ' 
piles joined together. The tnaximurh allbwable load shall be,. . . 
that. allowed for the component of I~sser · strength used to . . ·. 3 .. · 'fhe ayailaple · tests!ance . to fiicti()lf b~tweeri/the . 
make . up die foll pile .. length> The connection or Joint foundation and the u.nderlyiI).g soil shall be, preclicate'd ·on: · .. · · 
between the two components ~hall b~ constructed so as ·10 ~:l;IS.SUJlledJrictio~Jactor·;otQ:fforsqils'ofd~s~~(J:,,6;5 

. prevent th~• separatioq _of the upper and lower cqmpC>rients ·. .· through &,65: :A greater value of coefficient of ,friction 
. • cludng construction . arid thereafter .... The details and. ni¢ilic . ni~y' .b~ use9 subject t9 verifi9~tioh by' arialysi( ~~.'teff -·.•. . 
ods of inakiitg joints sh1tlr b~ desigpe:d:. . . .. .· . . Fat $9il~ .of poorer, daSS()S, ftie :st::ibilify shall •~e: ~alyzecl \., 

. Y by<;;1ccepted procedures ·of soil me.c:]jaiiics. . ' -.. ·. • . · ... \ ._ · · .. · ·. · 
19:6-c257 . UnderJ?inmng · .... . . .. . .... · .. 

. Wliere support of adja~eht :sh:uctures or p;oper#es is> · .. 19:(~a-)·· . .2········•B~6. ·01·:.rm.·:Bg· .. ono·.·.·Pn .. e:~g.:r'•at,.·t:P.1•.--0~.rna.st.,is?.h."all··s.• .. i .'b·'··e··-· ...•.... su·b•· ,.,·e•··c·.•1· _t.o··_.-·c··on·· .. _t·•ro·ll, •. e ... ·a·• .. •."::m·· .. ·- •. 
. . requjred, such, support may be provided by, riµderpiiµiingf_ J 

.. I she~ting an:ct bracing br by other nfoans acc¢ptable tcfthe . spec:tion:, except thaL'50 pet.c~nt or le~s pf Jhe: iecpiired ·. 
chief engineer; _ Except as specific_ally·permitted:otlieiwise;,. .nuniber:of.,borin:gs may·:J:>e/iospec:tecLby· an' _architect~.6r ·•· 
underpinning piers, wails, piles\~hd footings shall be de-• . engineer.pthefth~ an architictor eiigineei<designafed for .· . 

. signed and installed in ,accQi:dance with tliec11pplit~ble provi- - cq11tr0Ued in,spectfohiJ The rec;ords of boring shall be artest~· < 
sions of thi$ )\il:bchapt¢rreiating to piers, walls, piles (am! ed to,~s {allows: . . . •. . . .. . . ' . . . ' .· . 
. footings, used in new constructipn ~nd' shall be in~pected, as · · . · ·.•.· 1;'. J)ie architect or en:gineef :shall file a:. repqrt stating 
pr9vided in sectiqn61 of this subchapter) ·. . .. . ... ··•. . which 'borings were perfonned. \lllder his inspection and -, , . 

... . · ....... ··. . .. ·.. . ..... ' : ' . ·. . whet_her .such inspection:. W~S'iperformea pirsonaµy of' 
19:(i::..2,58 ··.: lJ se t?f ~i:ock support i~ lie~ '.~f u~derpiii~lng otl)eiwise; If the inspecti9!1 was, riot made personilly by 

Existing stiuctu;res fbun9ed a.(a .level abo~e t\le ]eyel. of the architect or engineer~: lfte name 'and aci.dress of the : • 
adj a.cent new cotistrudjqn may ;fie<suppO:rted · on b,ard rook. m- inspector ~hall be noted: \ It 'shall be · stated:. that the 
lieu of uriqerpinning, the use of sheeting and bracing; or ih¢ ·.. bo#µgs . so. inspected· vv~re; made and' were: cm:ried tQ the._.·. 
constructio.n of retaining vvaUs, provided ~at ii· report by the .... · depths indicated;- .·that,··. to .. the, best •· of the . architects. or;.. .. · 
architect. or e1;1girteer' is, submitted su!:istantiating the ._safety • · engineer's khqwle:dg~. and belief,Jhe description and 'das-. .•· .. 
of th.e .. proposed -.construction -and .· vertfying ;th~t . an .. "in~ . . . sificaticm_ of the. soils ate a true· clescriptic:>n of the siunpies · 

·· .. place;' inspe<;tion has been· made .0f ·the_ rqsk exposed ;an.d of_ . r¢covered f~om .the :respectiv¢. borings; thaf ~uch saippfos . 
the joining Jher~jn in .the exc~v~tiofi; • · · · · · were recovered at the fo\:'els i:nµicated; · and that the > · · · · ·. ·- · · · · · · · · · borihg work prqgressed' in s.uch riianner thafthe . saµiples 

recovered.are reasonably ·re:tfresentative ofthe:subslirfa~e· : 

.. Tiie 'j>Q~sibility of 6vertur~ing an§ sli~g of 'thf building;·, 
shall be considered. · · · · · ·· · · · 

. . . : . . .· -.. . ... 

· conditio11s. ' ·. . ' ' · - ··• . . . . ..... • : 

. 2. The icc11racy of tlie dther data indiciifod Oll:,the 
bormg records·. shaH; b~. ~ttesteif fo . by: the, drilling.· con.trac-: 
tqi or by the driUer -maltjng th,e borings~ - . . - ' . _; , .. ' ., ' . 19:6--2.60 Factoror safety -·-

. .. ( a), l]~e niinlmlllil factor 9fsaf()fy against ~verturning of' 19:6:+2;6i ~ilin~; 
. the strii¢tiire as 'a vvhole :spalLbe 1~ 1/2, Stability agamst \i - . tlie inst~llatiori of all pilirig shall be_ stibject•tJ controlled .· 

. ovettumirig shall · be ·. provided C::by the. dead_ load'· of the . inspection: .. Sqch· inspecti~nt spall he perlomie4 onlfby art· 
ht~ilding, by the :allowable u.Pliftcapacity of' piling;- by atii,- · architec,t or engineer· resi<ient at the site;'the ·inspection of - ' . 

. , thats, by weight of soil directly overlying fo6(ings/pr6yided the wbrk may be performe_d by ~oiHiceiised' or honregistet~ · 
that such soil c1:1nnot be excaY:jted without recourse t9 niajor . · ed p~rsolll)el workilig· undef the :;resident architect or engi- . · · · . 
modific:atkms .·· of the .. · building; or by aiiy ·· coinbimitiqn of .... • neer ·. who 1Jeed ac( only m:. a :supervisory. 0capadty. •·.this - : .- these factors, · . . ·. ' . - · · · · , · · · · · - · ·. .· · - · . , · · · / -exce:ptionshall not apply, However, in .. ca!)es of timber or .. 

. ·. . . . . . . . . ·. . . . . . .. . . ' stebl ;piles driven io end beating ' as described 'in this sub.~ . 
. . (b)The Jlli,nimUm:factor ofs¥efy against sliding orthe chapter. Jri. aU cases{an irtspector.jhall be ils~igned to 

·. structure under lateral load_'shall be t~l/2. Resistan2e to' :. • obserye the _?Pet~ti.onspf.each dt; . . . . .· . . 
. late raj . ioads ·· shall be provided . bf frictio11 between the -. · .. 
foitndation arid the underlying soil, by ·passive earth pres- .. ' i9:i2.63 Subgradli,fC>t f~otigg~f 'roµndation _p)ers ~nd ' 
sure; by batter piles; or by ph.ifll;b piles, subject. to/th~ / · : foundation ~alls · . · · · · . · . . . follo. wing: . - . : . . . . . - . . . . . . . . . . . . . , . , . . . . 

. . The soil' ·rnateriaf ili,rectlj rtnderlying. all footings, Joumla~ . 
:·.·.· L The resistance .to the lri:terhl loads due_ to l)liSSive' tioi:i piers; 'aftd fo,µndatfon• wall's shall, be)nsp¢cted by .. a:n •.. 
earth pressure sh.all be di~counted :when~ the abutting soµ ..... ai;(:ijitect oi; e11ginee(afterexcayafiot1 art4·: m;unedfately prior - ' · .· 
could be removed madverte11tlyhy excavatlO:\}. . . .·. fo construc:ti6n· of.tp;efooiliigs: .:it sucq tnspecti,Qn indicates 

.. ' ' . -· ' ;.", . . .. . . . . ' .... 
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. . ,·· ' .. 

' J9:6-:Z.63 > • 

·•••tha,t the ·soils co~ditjo~s d~ ·not conform to tho~e ~ssu·· ,~d 
_,' for p~rposes of desi~ri. -~s ~~scritie.d on the: ,~l~s. or ;u-e . 
.. _· ~sa_ ti·s ___ fa_-~t_o_}Y_-- 1u_ e_, --_to di.sturban?e_, th_,en., ~-d_,ditio_ r_ al -.exca_~-a.: Jio11, r¢duction in allowable bearing pressure, or other re - e-
, 'dial nieasµres shall . pe adopted, as required.: ":A, .copy o . 

' report.,or'i;eports on such UlSpectiori or fnspecti~rts ·desctii~,. 
. - jilg ti;& ~bn4itions found and any necessary modi.ncationl or, 

-_',l!~4;t~~~:~;:J~:!e:~~o!!~:::/fn!:ew~~i1:~tj~:; 
· . en~m~er. . b1 addition, no:tificati~n sJiall l>e · :ece~vec;l _b)Jhe 
--i:::hief engmtier(: at -h;ast two. workiqg days _ pnor t9 : cqnsttuc~ . . . . ·,-· . . , , . . • . . . .. I , tior;r o( the footing; · pier, or foundation walls, that the , 

. subgiade is:· ready for lliSpection, jf desired; anl the siib~ 
grade -shall be kept opeh fqr inspection -by t~e chief-ertgin . er 
·u,ntililie date an4 tiin.e specified Jnthe hoticce; · ., ·,< · . . -. · 

·. . . •' . ,.· . . ' ·::,. ·. . ! .· 
19:,6-2.64 : Cbnstructi()DS requi~(l for or affe~tin'g 'th~ ' ,, . 

<support of adjacent propertie~ror building~' · , · 

-OTHER AGENCIES: _--
' .• .. 

. . .. • 

_ ii: Standaid for the Preserv~tive -'.f~e~tme~t _ of :afi : ...... 
' Tirr(b~r ProductS 'by Pressure Processes; 1965; 
AWPA-Cl; - ··- -- -

.. ·~ . I, . 

iii.. Sta~dard f()r. th~ Preservative. Treatment of Pilei< . by Pressure Processes,1966, AWJ>A-cC3;< , . s . . . 
. . . ·., . 

-. _ _ _ iv. < St~dard f~_r "thf Pieserva{iye l):e~tine~fof: Pole1, -
· by Pressure Processes, 1965;AWPA--C4; ·> · · 

.· ·. ·. . . . •·• '. :• 1_·.: .· . ,·, .... 

v. Standard Ilistfuctiqns for,the Inspeciiort of Pre1< . 
servative Treatment ofWood; 1962, AWPA~M2; . .. 

•, . . . . ... ., .. ,·· . . .. . .... 

, t~!t~}i:;:~:;: 
.-_ -- viii. - Specifi~atidn for'\Velde<f -and Seatni~ss Steel .. 
Pipe:Piles {Tenfat1ve);t963,; ASTM~A252; _--- __ .-. .. __ .-.-

.,.:·:··· . :. ·:) _; ~< ·.·. '···· .. · .. >· ,· ... '· ' ' :.•,:'·,;~:·; ... _ :'; .. :"' .. <· ·.; 
- ix. Test for Sieve or; Screen Analysis I of FineJtnd . · 
CoatseAggregate~: ,'1967.' ASTM~136; ·. .· ·. . ···. ! ··. . 

\. 'Excepf in case~ ·where· a proposed eicavation ~11: ~#~nd' - : 
-- less th~ ·~enfeet b~fow the legally esta,b~sheq grade, 1ail ._ · 
underpmmng .operations and•· the,construct10n 1mg excaya-
tion Pf -teinporary J>r penn.ai:ient· coffetd~ms, cai~s9t1s'; '-. 
braced ·excavated surfaces; -or other• consti;uctions -or exc,1:1.ya--· - -
tioris required, for- ot affecting the support of adjai::en,t -
properties or· buildings shall' lle. subj~ct. to contrqlled• in.spbcs • 

x; -_-. Test for: M:ate#afs- F:inel; than 'Nd. ioo' Sieve 'in•- .. ,,, .. _ 
J\1inerar Aggregaies,6y•Washing, _ 1966,_--A,Sn,t:~11t· ·· -.. · 1·· 

. tion. The-_ -details_- of -_ underpinning, \:offerdams, _ caiss~ns; 
br~cii% 9r othe~ :c9µstru~ti?llS required for the supporJtof • 
adJ_ aceJ?,t pro~~rties ~r buil<J111gs shall be __ sho~~ o_n.!the 'Pl4111s . 

• or.prepared m tlle form of shpp qt detail dtawmgs andsHall . 
'•- be -approved :by the architect ·or engiµeet who prepared he· plans. - - - - . - . . - .- - -- . 

. .· ' ... 

, 1~:~2.65 .· N~tional standardsf()r founda_tioni '• ! .. ·, J . •:. . . . 
. . (&) Replace SEC. _M:Bc-61L0 Nati~nal Standard fotl<o.n- -•--· 
-datiorts in .the Manual -for the -Standard Building Oode of _ 
New J e;sey' ~ith the following' tt)ferei:lce standards: . . .. ' 

•, ... . . ... . . .. •, ·,' 

, tiot1lf~~!0t:{:!1J0;~:ai~::f &1':4s::~e:~•-•-·: 
Dro~ (Teptative);i1966; ASTM~D1557{: · ·· ' · · · · 

_ ·_ xii. -.·Te~t fo2 ~ieve ot· Lhle&r·An~ysis•of'.Rine'and' 
CQ•a.rse Aggreiiates;J967; ASTM..:.C136;.; . . ' . 
... 1 ••• -.:-, ·;· ·- '•,· .: ;- .... _ ·_ ·•-. __ ·-..- .· ". ,' ._- •• ' .: ,·-... ' -,.·· ..... 

· xm .. · · Test for Matenals -Flher_ than No; .200 Sieve .m.: 
Mliieral J\ggr~gate~ by ,W: ishlli&, .l966/AST,M~117;i 

' '• •,,•• •,.· .. :•. •~, .•,,:;':'·~• ••,• ,·•~ :, ... • •:•! ;',.•c 

-~v. _- Method·ot'test fq:fthe Mciisture~Pensity ReJa;,, . 
tion_:0f$oil,s Using a 10 pound Ram111¢t and ari Which 
Drop,196~1~ ASTM-::-D1557._- . ... - ' . 

{ :Accepted engineeriri~ipr~cµce:. 
i Sp~cifications and Diµi~nsio~s• for Wood ,PO es,,: -·. . ' .. ' . ,.. , : ... ··••.,' 
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