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SECTION 03 11 13.00 10

STRUCTURAL CONCRETE FORMACRK
05/ 09
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NOTE: This gui de specification covers the
requirenents for formmrk for cast-in-place concrete
and will be used with Section 03 31 00.00 10
CAST- | N PLACE STRUCTURAL CONCRETE or Section 03 31
01.00 10 CAST-I N PLACE CONCRETE FOR CI VI L WORKS.
Formwork for architectural cast-in-place concrete is
specified in Section 03 33 00 CAST-I N PLACE

ARCHI TECTURAL CONCRETE.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Comment s and suggestions on this guide specification
are wel comre and should be directed to the technica
proponent of the specification. A listing of

techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS shoul d be subnmitted as
a Citeria Change Request (CCR)

EE R I R R S I R I R R I R R R R R R R R S R R I R R R S R R R R R O

PART 1 GENERAL

1.1 REFERENCES

EE R R R S I R I R R I R S R I R R R S R I R I R R R R R S R R R O

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
this paragraph by organi zation, designation, date,
and title.
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Use the Reference Wzard' s Check Reference feature
when you add a RI D outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the i ssue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.

EE R R R I R R I I R R R I I R R R Ok S R R I R I R I O R O

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ACl | NTERNATI ONAL ( ACI)

ACl 347 (2004) CGuide to Formwrk for Concrete
AMERI CAN HARDBOARD ASSOCI ATI ON ( AHA)

AHA A135. 4 (2004) Basic Hardboard
APA - THE ENG NEERED WOOD ASSOCI ATI ON ( APA)

APA PS 1 (1995) Vol untary Product Standard for
Construction and I ndustrial Plywood

ASTM | NTERNATI ONAL ( ASTM

ASTM C 1074 (2004) Standard Practice for Estinmating
Concrete Strength by the Maturity Method

ASTM C 1077 (2008a) Standard Practice for Laboratories
Testing Concrete and Concrete Aggregates
for Use in Construction and Criteria for
Laborat ory Eval uation

ASTM C 31/ C 31M (2009) Standard Practice for Making and
Curing Concrete Test Specinens in the Field

ASTM C 39/ C 39M (2005e1e2) Standard Test Method for
Conpressive Strength of Cylindrica
Concrete Speci nens

ASTM C 578 (2009e1) Standard Specification for Rigid,
Cel l ul ar Pol ystyrene Thernmal |nsul ation

.2 DESI GN REQUI REMENTS

The desi gn, engineering, and construction of the formwrk shall be the
responsibility of the Contractor. Design formwrk in accordance with

met hodol ogy of ACI 347 for anticipated |oads, |ateral pressures, and
stresses. Forns shall be capable of withstanding the pressures resulting
fromplacement and vibration of concrete. Conply with the tol erances
specified in Section [03 31 01.00 10 CAST-| N PLACE STRUCTURAL CONCRETE] [
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1.

03 70 00 MASS CONCRETE][03 30 53 M SCELLANEQUS CAST- | N- PLACE CONCRETE] ,

par agr aph CONSTRUCTI ON TOLERANCES. However, for surfaces with an ACI C ass
A surface designation, the allowable deflection for facing material between
studs, for studs between wal ers and wal ers between bracing shall be limted
to 0.0025 tinmes the span. Design the formwrk as a conplete systemwth
consideration given to the effects of cenentitious nmaterials and mixture
additives such as fly ash, cenment type, plasticizers, accelerators,
retarders, air entrainnent, and others. Mnitor the adequacy of formwork
design and construction prior to and during concrete placenent as part of
the Contractor's approved Quality Control Plan.

3 SUBM TTALS

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmttals
required for the project. Submittals should be kept
to the minimumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G' if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submittal tags nay be used following the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO for Area Ofice; "RO for
Resident Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .][information only. When used, a designation following the "G'
designation identifies the office that will review the submttal for the
Government.] The followi ng shall be submitted in accordance with Section
01 33 00 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Formmork[; C[; G [

Drawi ngs showi ng details of formwrk, including dinensions of
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fiber voids, joints, supports, studding and shoring, and sequence

of formand shoring renoval. [Submit at least [__ ] days either
before fabrication on site or before delivery of prefabricated
forns. ]

[If reshoring is permitted, subnit the nethod, including |ocation
order, and time of erection and renoval .]

SD- 03 Product Data
Desi gn
Desi gn anal ysis and cal cul ati ons for form desi gn and net hodol ogy
used in the design. [Submt at least [__ ] days either before
fabrication on site or before delivery of prefabricated forns.]

Form Material s

Manuf acturer's data including literature describing form
mat eri al s, accessories, and formrel easi ng agents.

Form Rel easi ng Agents

Manuf acturer's reconmendati on on nethod and rate of application
of formrel easi ng agents.

SD- 04 Sanpl es
Sanple Panels[; QI[; G [_____ 11

After shop drawi ngs have been reviewed, sanple panels for C ass
A finish with applied architectural treatnent shall be built on
the project site where directed.

Fiber Voids[; CG[; G [____ 1]

One sanple unit of fiber voids prior to installation of the
voi ds.

SD-06 Test Reports

EE R R R S I R I R I R I R S R R R R R O S R R I R R R R R S R R R R

NOTE: If formrenoval is not allowed before 24
hours, the submittal, "Formaork Not Supporting
Wei ght of Concrete; G', and the correspondi ng
bracketed sentences in paragraph FORMAORK NOT
SUPPORTI NG WEI GHT OF CONCRETE shoul d be del et ed.

EE R R R S I R R I R R R S R R R R R S R R I R I R R R R R R R R

I nspection

The Contractor shall submit field inspection reports for
concrete forns and enbedded itens.

For mmor k Not Supporting Weight of Concrete[; C[; G [__ 11.
If fornms are to be renpoved in | ess than 24 hours on for mwork not

supporting the weight of concrete, the evaluation and results of
the control cylinder tests[ or maturity instrunentation] shall be

SECTION 03 11 13.00 10 Page 6



1

submitted to and approved before the forns are renpved.
SD-07 Certificates
Fi ber Voi ds

Certificates attesting that fiber voids conformto the specified
requirenents

4 SAVMPLE PANELS

Panel s shall be of sufficient size to contain joints and shall be not |ess
than 2 nmeters long and 1.5 neters wide 6 feet long and 4 feet wide. The
panel s shall be of typical wall thickness and constructed containing the
full allocation of reinforcing steel that will be used in the structure,
with the formng systemthat duplicates in every detail the one that wll
be used in construction of the structure. The same concrete mxture
proportion and naterials, the sanme placenent techni ques and equi pnrent, and
the same finishing techniques and timng shall be used that are planned for
the structure. Construction of Class Afinish will not be permtted unti
sampl e panel s have been approved. Sanple panels shall be protected from
construction operations in a manner to protect approved finish, and are not
to be renoved until all Cass A finish concrete has been accepted.

.5 STORAGE AND HANDLI NG

Fi ber voids shall be stored above ground level in a dry |location. Fiber
voids shall be kept dry until installed and overlaid with concrete.

PART 2 PRODUCTS

2.

2.

1 FORM MATERI ALS

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: This paragraph should be edited to reflect
proj ect requirenents. Description of classes of
finish are contained in Section 03 31 00.00 10
CAST- | N PLACE STRUCTURAL CONCRETE.

For Civil Wirks Projects see the appropriate
Concrete Materials Design Menorandum and EM
1110- 2- 2000 for description of class finishes. See
paragraph 5.4.e in EM 1110-2-2000 for gui dance in

sel ecting appropriate finishes.
EE IR I Sk S S O Sk S I O R R Rk I S kS I I R R R Ik S S I O S R Sk I S O

1.1 Fornms For Class A Finish

Forms for Class A finished surfaces shall be plywod panels conforming to
APA PS 1, Grade B-B concrete formpanels, Cass | or Il. Qher form
materials or liners my be used provided the snmoot hness and appear ance of
concrete produced will be equivalent to that produced by the plywod
concrete formpanels. Forns for round colums shall be the prefabricated
seamn ess type.

1.2 Fornms For O ass B Finish

This class of finish shall apply to all surfaces except those specified to
receive[ Cass Al[,][ Tass C[,][ Tass Dl. Forns for Cass B finished
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surfaces shall be plywood panels conforming to APA PS 1, Grade B-B concrete

formpanels, dass | or Il. GOher formmaterials or liners my be used
provi ded the snmoot hness and appearance of concrete produced will be

equi val ent to that produced by the plywod concrete formpanels. Forns for
round colums shall be the prefabricated seam ess type. Steel lining on
wood sheathing will not be pernmitted.

.1.3 Fornms For O ass C Finish

Fornms for Class C finished surfaces shall be shiplap |unber; plywod
conformng to APA PS 1, Grade B-B concrete formpanels, Cass | or II;
tenmpered concrete form hardboard conforming to AHA A135.4; other approved
concrete formmaterial; or steel, except that steel lining on wood

sheat hing shall not be used. Forms for round colums may have one vertica
seam

.1.4 Fornms For Class D Finish

Forms for Cass D finished surfaces, except where concrete is placed
agai nst earth, shall be wood or steel or other approved concrete form
mat eri al .

.1.5 Ret ai n-1 n-Pl ace Metal Forns

Ret ai n-i n-pl ace netal forms for concrete slabs and roofs shall be as
specified in Section 05 30 00 STEEL DECKS.

.1.6 Pan- Form Units

Pan-formunits for one-way or two-way concrete joist and slab construction
shal |l be factory-fabricated units of the approxi mate section indicated.
Units shall consist of steel or molded fiberglass concrete form pans.
Closure units shall be furnished as required.

1.7 Form Ti es

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

NOTE: Renovable tie rods are not allowed for
structures intended to be a water barrier. Specify
the |l ocations where renovable tie rods are not to be
used.

EE R R R S I R I R I R I R S R R R R R O S R R I R R R R R S R R R R

Formties shall be factory-fabricated nmetal ties, shall be of the renopvable
or internal disconnecting or snap-off type, and shall be of a design that
will not permt formdeflection and will not spall concrete upon renoval.
Provi de solid backing for each tie. Except where renovable tie rods are
used, ties shall not |eave holes in the concrete surface less than 6 mr 1/4
inch nor more than 25 nmm 1 inch deep and not nmore than 25 mm 1 inch in
diameter. Term nate the enbedded portion of netal ties not |less that 50 mMm
2 inches fromany concrete surface exposed to water. Renovable tie rods
shall be not nmore than 38 mr 1-1/2 inches in dianeter. Plastic snap ties
may be used in |ocations where the surface will not be exposed to view.

.1.8 Form Rel easi ng Agents
Form rel easi ng agents shall be comercial formulations that will not bond

with, stain or adversely affect concrete surfaces. Agents shall not inpair
subsequent treatnment of concrete surfaces dependi ng upon bond or adhesion
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nor inpede the wetting of surfaces to be cured with water or curing
compounds. If special formliners are to be used, the Contractor shal
foll ow the recommendati on of the form coating manufacturer.

2.1.9 Fi ber Voi ds

Fi ber voids shall be the product of a reputable manufacturer regularly
engaged in the conmercial production of fiber voids. The voids shall be
constructed of double faced, corrugated fiberboard. The corrugated
fiberboard shall be fabricated of [wet strength][standard kraft] paper
liners, inpregnated with paraffin, and |am nated with noisture resistant
adhesi ve, and shall have a board strength of 20 kg/square centineter 275 psi.
Voi ds which are inpregnated with paraffin after construction, in lieu of
bei ng constructed with paraffin inpregnated fi berboard, are acceptable.

Voi ds shall be designed to support not |ess than 4900 kg/square meter 1000
psf. To prevent separation during concrete placenent fiber voids shall be
assenbled with steel or plastic banding at 1.22 nm 4 feet on center naximum
or by adequate stapling or gluing as recommended by the nmanufacturer.

Fi ber voids placed under concrete slabs and that are 200 nr 8 inches in
depth may be heavy duty "waffle box" type, constructed of paraffin

i mpregnat ed corrugated fiberboard.

2.2  FIBER VO D RETAI NERS
2.2.1 Pol ystyrene Rigid I nsulation

Pol ystyrene rigid insulation shall conformto ASTM C 578, Type V, VI, or
VI, square edged. Size shall be 38 nr 1-1/2 inches thick by 400 mr 16
inches in height by 1 m 3 feet in length, unless otherw se indicated.

2.2.2 Precast Concrete

Precast concrete units shall have a conpressive strength of not |ess than
17 MPa 2500 psi, reinforced with 150 mm by 150 mm by WL..4 WAF 6 inch by 6
inch by WL. 4 WA wi re nesh, and 300 nm (height) by 1 m (length) by 40 nm
(thickness) 12 inches (height) by 3 feet (length) by 1-5/8 inches
(thickness) in size unless indicated.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 For mnor k

Forms shall be constructed true to the structural design and required
alignment. Forns shall be nortar tight, properly aligned and adequately
supported to produce concrete surfaces neeting the surface requirenents
specified in [Section 03 31 00.00 10 CAST-I| N PLACE STRUCTURAL

CONCRETE] [ Section 03 31 01.00 10 CAST-I N PLACE CONCRETE FOR Cl VI L WORKS]
and confornming to construction tol erance given in TABLE 1. Continuously
nmonitor the alignment and stability of the forms during all phases to
assure the finished product will nmeet the required surface class [or
classes] specified. Failure of any supporting surface either due to
surface texture, deflection or formcollapse shall be the responsibility of
the Contractor as will the replacenent or correction of unsatisfactory
surfaces. \Were concrete surfaces are to have a Cass A or Cass B finish,
joints in form panels shall be arranged as approved. When forns for
continuous surfaces are placed in successive units, care shall be taken to
fit the forns over the conpleted surface to obtain accurate alignnment of
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the surface and to prevent |eakage of nortar. Forns shall not be re-used
if there is any evidence of defects which would inpair the quality of the
resulting concrete surface. Al surfaces of used fornms shall be cl eaned of
nortar and any other foreign material before reuse. Formties that are to
be compl etely withdrawn shall be coated with a nonstaining bond breaker.

3.1.2 Fi ber Voi ds

Voi ds shall be placed on a snmooth firmdry bed of suitable material, to
avoi d being displaced vertically, and shall be set tight, with no buckl ed
cartons, in order that horizontal displacenment cannot take place. Each
section of void shall have its ends sealed by dipping in paraffin, with any
additional cutting of voids at the jobsite to be field dipped in the sanme
type of sealer, unless liners and flutes are conpletely inpregnated with
paraffin. Prior to placing reinforcenent, the entire forned area for slabs
shall be covered with a 1.22 x 2.44 m 4 x 8 feet minimumflat sheets of
fiber void corrugated fiberboard. Joints shall be sealed with a noisture
resistant tape having a mninumw dth of 75 mr 3 inches. |If voids are
destroyed or damaged and are not capabl e of supporting the design | oad,
they shall be replaced prior to placing of concrete.

3.1.3 Fi ber Void Retainers

Fi ber void retainers shall be installed, continuously, on both sides of
fi ber voids placed under grade beans in order to retain the cavity after
the fiber voids bi odegrade.

3.2 CHAMFERI NG
Al'l exposed joints, edges and external corners shall be chanfered by

nol ding placed in the forms unless the drawi ngs specifically state that
chanfering is to be omtted or as otherw se specified. Chanfered joints

shall not be permitted where earth or rockfill is placed in contact with
concrete surfaces. Chanfered joints shall be term nated 300 nr twel ve
inches outside the limt of the earth or rockfill so that the end of the

chanfers will be clearly visible.
3.3  COATI NG

Forms for Class A and Cass B finished surfaces shall be coated with a form
rel easi ng agent before the formor reinforcenent is placed in fina
position. The coating shall be used as recomrended in the manufacturer's
printed or witten instructions. Fornms for Class C and D finished surfaces
may be wet with water in lieu of coating inmredi ately before placing
concrete, except that in cold weather with probable freezing tenperatures,
coating shall be nandatory. Surplus coating on form surfaces and coating
on reinforcing steel and construction joints shall be renoved before

pl aci ng concrete.

3.4 FORM REMOVAL

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTES: For unsupported concrete, formrenoval is
based upon a minimumtine requirenent of 24 hours.
As an option, formrenoval nay be allowed between 18
hours and 24 hours after placenment. 1In this case,
formrenoval is based upon a mnimumtinme (18
hours), m ni num anbi ent tenperature (10 degrees C
(50 degrees F)), and m ni num conpressive strength
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requi renent. For supported concrete, formrenova
i s based solely upon a m ni mum conpressive strength
requirenent.

An experienced concrete naterials engineer or
[ ] should be consulted before allow ng the use
of the maturity concept instead of conpressive
strength test on field cured cylinders.

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

Forms shall not be renpved w thout approval. The mnimal tine required for
concrete to reach a strength adequate for renoval of formmork w thout
risking the safety of workers or the quality of the concrete depends on a
nunber of factors including, but not limted to, anbient tenperature,
concrete lift heights, type and amount of concrete adm xture, and type and

anount of cenmentitious material in the concrete. It is the responsibility
of the Contractor to consider all applicable factors and |leave the forns in
place until it is safe to renbve them |In any case forns shall not be

renoved unless the [mnimumtine][, ][ or ][m nimum conpressive strength][,
][ or ][mnimumtime, mninmmanbient tenperature, and m ni mum conpressive
strength] requirenents bel ow are net, except as otherw se directed or
specifically authorized. Wen conditions are such as to justify the
requirenent, fornms will be required to remain in place for a | onger

period. Al renoval shall be acconplished in a manner which will prevent
damage to the concrete and ensure the conplete safety of the structure.
VWhere forms support nore than one elenent, the forns shall not be renoved
until the formrenoval criteria are net by all supported el enments. Form
renoval shall be scheduled so that all necessary repairs can be perforned
as specified in Section [] 11 [ ], paragraph [ ]. Evidence
that concrete has gained sufficient strength to pernmt renoval of forns
shal |l be determ ned by tests on control cylinders. Al control cylinders
shall be stored in the structure or as near the structure as possible so
they receive the sane curing conditions and protection nethods as given
those portions of the structure they represent. Control cylinders shall be
renoved fromthe nolds at an age of no nore than 24 hours. Al contro
cylinders shall be prepared and tested in accordance with ASTM C 31/ C 31N
and ASTM C 39/ C 39N at the expense of the Contractor by an independent

| aboratory that conplies with ASTM C 1077 and shall be tested within 4
hours after renoval fromthe site.[ After obtaining approval, the
Contractor may use maturity instrunentation instead of control cylinders to
determ ne the conpressive strength of the concrete. ASTM C 1074 procedures
shal | be used for estinmating concrete strength by neans of the maturity
method. All expenses associated with instrunenting the concrete and

eval uating the strength using maturity rel ati onships shall be the
responsibility of the Contractor.]

3.4.1 For mmor k Not Supporting Wi ght of Concrete

EE R R R kR S I R R R I I O R R R R O S R R R I R I R I O R I R I

NOTES: If formrenoval is to be allowed before 24
hours, the concrete nust have sufficient strength to
resi st damage fromthe renoval operation. A mninum
of 3.5 MPa (500 psi) is reconmended.

If the bracketed sentences bel ow are deleted from
the project specification, the correspondi ng
submittal requirenents for the evaluation and
results of control cylinder tests [or maturity

i nstrunentation] should al so be deleted from
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par agr aph SUBM TTALS.
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Formwork for walls, colums, sides of beans, gravity structures, and other
vertical type formwrk not supporting the weight of concrete shall not be
renoved in |less than 24 hours after concrete placenent is conpleted.[ Form
renoval before 24 hours will be allowed for sinple floor slab, sidewalks,
and driveways provided the ambient tenperature during this period has not
fallen bel ow 10 degrees C50 degrees F at any tine since placement and

evi dence from conpressive tests on field-cured concrete control cylinders
[or maturity instrunmentation Jindicate[s] that the concrete has attained a
conpressive strength of at least [ ] MPa psi. Control cylinders shal
be prepared for each set of fornms to be renoved before 24 hours. The
stability of the concrete shall be evaluated by a structural engineer prior
to renmoval of the forns.]

3.4.2 For mvor k Supporting Weight of Concrete

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

NOTE: ACI 347 suggests that at |east 70 percent of
the design strength should be achi eved before
renoval of formwork support from horizontal nenbers,
unl ess ot herwi se approved by the Contracting
Oficer. (ACI 347, paragraph 3.7.2.1) \Wen
specifications are being prepared, a structura

engi neer should determnine the actual mninum
percent age of design strength that should be
achieved for the specific conditions on each
structure.

EE R R R S I R I R I I R R S R R R R R R S R R I R I R R R R S R R R

For mmor k supporting wei ght of concrete and shoring shall not be renoved
until structural nenbers have acquired sufficient strength to safely
support their own wei ght and any construction or other superinposed | oads
to which the supported concrete nay be subjected. As a mninum forns
shall be left in place until control concrete test cylinders [or maturity
instrumentation] indicate evidence the concrete has attai ned at |east
[ ] percent of the conpressive strength required for the structure in
accordance with the quality and | ocation requirenents.

3.4.3 Tunnel Forms

Tunnel 1ining bul khead forns shall not be renoved in | ess than 12 hours and
tunnel lining forms in not |ess than 16 hours.

3.5 I NSPECTI ON

Fornms and enbedded itens shall be inspected in sufficient tine prior to
each concrete placenent by the Contractor in order to certify to the
Contracting Officer that they are ready to receive concrete. The results
of each inspection shall be reported in witing.

TABLE 1
TCOLERANCES FOR FORMED SURFACES

1. Variations fromthe plunb:
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TABLE 1
TOLERANCES FOR FORMED SURFACES

a. In the lines and surfaces of
colums, piers, walls and in arises

6 nmmin any 3 ml/4 inch in any 10 feet
of length
Maxi mum for entire length -- 25 nml i nch

b. For exposed corner columms,
control -joint grooves, and ot her
conspi cuous |ines

6 nmmin any 6 ml/4 inch in any 20 feet
of length

Maxi mum for entire length -- 13 mml/ 2
i nch

2. Variation for the level or fromthe

grades indicated on the draw ngs:

a. In slab soffits,
soffits,

ceilings beam
and in arises, mreasured before

6 nmmin any 3 ml/4 inch in any 10 feet
of length

renoval of supporting shores 10 B/ 8 inch in any bay or in any 6 m
20 feet of length
Maxi mum for entire length -- 20 nmB/4
inch

b. In exposed lintels, sills, 6 mi/ 4 inch in any bay or in any 6 m

par apets, horizontal grooves, and 20 feet of length

ot her conspi cuous |ines

Maxi mum for entire length -- 13 mml/ 2
i nch

3. Variation of the linear building
lines fromestablished position in plan

13 nmin any 6 ml/2 inch in any 10 feet
25 mil i nch maxi mum

4., Variation of distance between
wal | s, columms, partitions

6 nmper 3 nml/4 inch per 10 feet of

di stance, but not nmore than 13 nml/2
inch in any one bay, and not nore than
25 mml inch total variation

5. Variation in the sizes and
| ocations of sleeves, floor openings,
and wal | openi ng

Mnus 6 mi/4 inch, Plus 13 mmil/ 2 inch

6. Variation in cross-sectiona
di nensi ons of columms and beans and in
the thickness of slabs and walls

Mnus 6 mi/4 inch, Plus 13 mmil/ 2 inch

7. Footings:

a. Variation of dinmensions in plan

M nus 13 mml/ 2 inch, plus 50 mM® inches
when forned or plus 75 mB i nches when
pl aced agai nst unformed excavation

b. M splacenent of eccentricity

2 percent of the footing width in the
direction of m splacenent but not nore
than 50 nmm2 inches

c. Reduction in thickness

M nus 5 percent of the specified
t hi ckness
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TABLE 1
TOLERANCES FOR FORVED SURFACES

Variation in steps:

In a flight of stairs Riser -- 3 nmi/8 inch
Tread -- 6 nmmi/ 4 inch

In consecutive steps Riser -- 2 nmi/ 16 inch
Tread -- 3 nmi/8 inch

-- End of Section --
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