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SECTION 32 16 15

CONCRETE BLOCK PAVEMENTS
04/08

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  const r uct i ng a concr et e bl ock 
pavement.

Adher e t o UFC 1-300-02  Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Criteria Change Request (CCR) .

**************************************************************************

PART 1   GENERAL

1.1   PAYMENT PROCEDURES

**************************************************************************
NOTE:   Del et e t hi s par agr aph i n f i xed pr i ce 
contracts.

**************************************************************************

1.1.1   Pavements

The blocks, cut blocks, bedding sand, and jointing sand will be paid per 
square  meter  foot  of satisfactorily installed block pavement surface.

1.1.2   Edge Restraint

The edge restraint will be paid per lineal  meter  foot  of satisfactorily 
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installed edge restraint.

1.2   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO M 133 (2012; R 2016) Standard Specification for 
Preservatives and Pressure Treatment 
Processes for Timber

AMERICAN CONCRETE INSTITUTE (ACI)

ACI 301 (2016) Specifications for Structural 
Concrete

ACI 301M (2016) Metric Specifications for 
Structural Concrete

ASTM INTERNATIONAL (ASTM)

ASTM C117 (2017) Standard Test Method for Materials 
Finer than 75-um (No. 200) Sieve in 
Mineral Aggregates by Washing

ASTM C131/C131M (2014) Standard Test Method for Resistance 
to Degradation of Small-Size Coarse 
Aggregate by Abrasion and Impact in the 
Los Angeles Machine

ASTM C136/C136M (2014) Standard Test Method for Sieve 
Analysis of Fine and Coarse Aggregates

ASTM C936/C936M (2016) Standard Specification for Solid 
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Concrete Interlocking Paving Units

ASTM C979/C979M (2016) Standard Specification for Pigments 
for Integrally Colored Concrete

ASTM C1645/C1645M (2016) Standard Test Method for 
Freeze-thaw and De-icing Salt Durability 
of Solid Concrete Interlocking Paving Units

ASTM D75/D75M (2014) Standard Practice for Sampling 
Aggregates

ASTM D4318 (2017; E 2018) Standard Test Methods for 
Liquid Limit, Plastic Limit, and 
Plasticity Index of Soils

ASTM E11 (2016) Standard Specification for Woven 
Wire Test Sieve Cloth and Test Sieves

1.3   SUBMITTALS

**************************************************************************
NOTE:   Revi ew submi t t al  descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y or  cr i t i cal i t y,  
wi t h a " G. "   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.   Onl y add a “ G”  t o an i t em,  i f  t he submi t t al  
i s  suf f i c i ent l y i mpor t ant  or  compl ex i n cont ext  of  
t he pr oj ect .

For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y.   
Codes f or  Ar my pr oj ect s usi ng t he Resi dent  
Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy,  
Ai r  For ce,  and NASA pr oj ect s.

The " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
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i t em f or  Ar my pr oj ect s.
**************************************************************************

Government approval is required for submittals 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 submittal 
for the Government.]  Submittals with an "S" are for inclusion in the 
Sustainability eNotebook, in conformance to Section 01 33 29  
SUSTAINABILITY REPORTING.  Submit the following in accordance with Section 
01 33 00  SUBMITTAL PROCEDURES:

SD-04 Samples

Concrete Paving Block ; G[, [_____]]

SD-06 Test Reports

Tests, Inspections and Verifications

1.4   MAINTENANCE

**************************************************************************
NOTE:   Thi s par agr aph wi l l  be i ncl uded onl y i f  t he 
pr oj ect  has aest het i c consi der at i ons wher e f ut ur e 
mai nt enance must  exact l y mat ch t he col or  of  t he 
block.

**************************************************************************

At the completion of work provide [_____] paving blocks matching those 
used in the project.  These paving blocks shall be delivered stacked on 
pallets.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Bedding and Jointing Sand

**************************************************************************
NOTE:   I f  t he pavement  i s t o be subj ect ed t o Desi gn 
I ndex t r af f i c  of  8 or  hi gher ,  bot h t he beddi ng and 
j oi nt i ng sands wi l l  consi st  of  100 per cent  cr ushed 
sand,  i f  i t  i s  avai l abl e i n t he const r uct i on 
l ocal e.   For  bl ock pavement s t o be used f or  wal kway,  
dr i veway,  st or age ar ea,  par ki ng ar ea,  or  subj ect  t o 
t r af f i c  Desi gn I ndexes of  1 or  2,  t he beddi ng sand 
gr adat i on can be changed t o t he f i ne aggr egat e 
gr adat i on i n ASTM C33/ C33M wi t h t he addi t i onal  
r equi r ement  of  0- 10 per cent  passi ng t he 0. 075 mm No.  
200  si eve.

**************************************************************************

Use two separate sand gradations for the bedding layer and in the block 
joints.  Both sand gradations shall consist of crushed sand, natural sand, 
or a combination of crushed and natural sand.  Both sand gradations shall 
have a minimum L.A. Abrasion of 40 percent when tested in accordance with 
ASTM C131/C131M.  Both sand gradations shall be nonplastic when tested in 
accordance with ASTM D4318 and shall be free of lumps, clay, vegetation, 
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soft particles, sulphates, and other contaminants.  The bedding and 
jointing sands shall conform to the following gradations, determined in 
accordance with ASTM C136/C136M and ASTM C117, using ASTM E11sieve.

Sieve , mm
( ASTM E11)

Percent Passing

Bedding Sand Jointing Sand

9.5 3/8 inch 100 100

4.75 No. 4 80-100 100

2.36 No. 8 60-90 95-100

1.18 No. 16 25-70 700-100

0.600 No. 30 10-35 40-75

0.300 No. 50 5-20 10-40

0.150 No. 100 0-10 2-25

0.075 No. 200 0-5 0-10

2.1.2   Concrete Paving Block

**************************************************************************
NOTE:   Col or  and shape of  bl ock may be speci f i ed.   
Check l ocal  avai l abi l i t y  of  speci f i c  col or s or  
shapes bef or e speci f y i ng.   Or gani c pi gment s shoul d 
not  be used,  s i nce t hey ar e unst abl e i n t he al kal i ne 
concr et e envi r onment  and subj ect  t o weat her i ng.   
Shape i s gener al l y r ect angul ar  or  i nt er l ocki ng.

**************************************************************************

Submit a sample of five paving blocks prior to the start of the work.  
Also, a representative sample of not less than 15 blocks as directed by 
the Contracting Officer, from each lot of 20,000 concrete paving blocks or 
fraction thereof.  The concrete paving block shall conform to 
ASTM C936/C936M, and shall be [_____] thick, [_____] in color, and [_____] 
in shape.  Pigmentation shall conform to ASTM C979/C979M.

2.1.3   Edge Restraints

2.1.3.1   Treated Wood

**************************************************************************
NOTE:   Tr eat ed wood edge r est r ai nt  i s  onl y 
accept abl e f or  wal kways and r esi dent i al  dr i veways.   
Del et e t hi s par agr aph when t hi s opt i on i s not  
retained.

**************************************************************************

The edge restraint shall be wood treated in accordance with AASHTO M 133 
and of dimensions shown on the plans.
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2.1.3.2   Precast Concrete

**************************************************************************
NOTE:   Mi ni mum compr essi ve st r engt h of  pr ecast  
concr et e shoul d be 21 MPa 3, 000 psi  unl ess anal ysi s 
r equi r es some ot her  val ue.   Ent r ai ned ai r  cont ent  of  
t he f r esh concr et e shoul d be 6 per cent  pl us or  mi nus 
1. 5 per cent  i n ar eas wher e f r eezi ng and t hawi ng 
cover age i s a desi gn consi der at i on.   Del et e t hi s 
par agr aph when t hi s opt i on i s not  r et ai ned.

**************************************************************************

The edge restraint shall be precast portland cement concrete elements with 
the dimensions shown on the plans.  The precast concrete shall have a 
compressive strength of not less than [_____] at 28 days and an entrained 
air content of not less than [_____].

2.1.3.3   Cast-in-Place Concrete

**************************************************************************
NOTE:   Mi ni mum compr essi ve st r engt h of  cast - i n- pl ace 
concr et e shoul d be 21 MPa 3, 000 psi  unl ess anal ysi s 
r equi r es some ot her  val ue.   Ent r ai ned ai r  cont ent  of  
t he f r esh concr et e shoul d be 6 per cent  pl us or  mi nus 
1. 5 per cent  i n ar eas wher e f r eezi ng and t hawi ng 
cover age i s a desi gn consi der at i on.   Del et e t hi s 
par agr aph when t hi s opt i on i s not  r et ai ned.

**************************************************************************

The edge restraint shall be portland cement concrete placed with the 
dimensions shown in the plans.  Concrete shall conform to the requirements 
of ACI 301M ACI 301 , except that it shall have a compressive strength of 
not less than [_____] at 28 days and an entrained air content of not less 
than [_____].

2.2   TESTS, INSPECTIONS AND VERIFICATIONS

Submit a written report within 7 calendar days after completion of the 
work, covering the testing required for each lot.

2.2.1   Paving Block

**************************************************************************
NOTE:   Sampl i ng of  pavi ng bl ocks pr i or  t o t he st ar t  
of  t he wor k f or  t he pur poses of  ver i f y i ng t he col or  
and shape of  t he bl ocks wi l l  onl y be r equi r ed when 
t hese consi der at i ons ar e cr i t i cal  t o t he pr oj ect  
aest het i cs.   For  j obs of  l ess t han 1000 squar e met er s
 10, 000 squar e f eet  or  f or  pavement s not  t o be 
exposed t o vehi cul ar  t r af f i c ,  a manuf act ur er ' s 
cer t i f i cat e whi ch cer t i f i es t hat  t he pavi ng bl ocks 
meet  t he r equi r ement s of  ASTM C936/ C936M can be 
accept ed i n l i eu of  sampl i ng and t est i ng t he bl ocks 
of  each l ot .

**************************************************************************

Conduct the tests prescribed by ASTM C936/C936M and the following tests on 
the remaining 13 blocks of each sample from each lot.
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2.2.1.1   Freezing and Thawing

**************************************************************************
NOTE:   The f r eezi ng and t hawi ng t est  may be wai ved 
f or  c l i mat es not  subj ect  t o f r eezi ng and t hawi ng.   
For  j obs of  l ess t han 1000 squar e met er s 10, 000 
squar e f eet ,  a manuf act ur er ' s cer t i f i cat e whi ch 
cer t i f i es t hat  t he pavi ng bl ocks meet  t he 
r equi r ement s of  t hi s par agr aph may be accept ed i n 
l i eu of  sampl i ng and t est i ng t he bl ocks of  each l ot .

**************************************************************************

Determine resistance to freezing and thawing, when tested in accordance 
with ASTM C1645/C1645M , must meet the freeze-thaw requirements stated in 
ASTM C936/C936M.

2.2.1.2   Dimensional Tolerance

The length and width of each block in the sample shall not vary from any 
other block in this or any other lot sample by more than  3 mm  1/8 inch .  
Thickness of any block in the sample shall not vary by more than  3 mm  1/8 
inch  from the specified block thickness.

2.2.1.3   Retest

Notify the Contracting Officer if any blocks fail to meet the specified 
requirements.  In case the shipment fails to conform to the specified 
requirements, the Contractor may sort it, and new specimens selected from 
the retained lot for retesting, as directed by the Contracting Officer.  
All concrete paving block retests shall be performed at the expense of the 
Contractor.  In case the second set of specimens fail to conform to the 
test requirements, the entire lot shall be rejected.

2.2.2   Sand

Obtain a representative sample in accordance with ASTM D75/D75M from each  
75 cubic meters  100 cubic yard  of sand to be used in the project.  If the 
sand fails to meet the gradation requirements the Contractor may take 
another sample and retest it at no cost to the Government.  If this retest 
fails or if no second test is taken, the sand is rejected by the 
Government and shall be removed from the job site.

PART 3   EXECUTION

**************************************************************************
NOTE:   The base cour se f or  t he bl ock pavement  must  
be a dense gr aded or  bound mat er i al  t o avoi d l oss of  
t he sands f r om t he beddi ng l ayer .   I t  must  al so be 
pr oper l y gr aded and l evel ed.   A smoot hness of  no 
mor e t han 10 mm 3/ 8 i nch devi at i on f r om a 3 m 10 f oot
 st r ai ght  edge i s needed.   The pr oj ect  speci f i cat i on 
f or  t he pavement  base cour se shoul d be checked t o 
ensur e t hese r equi r ement s ar e met .

**************************************************************************
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3.1   PREPARATION

3.1.1   Edge Restraint Location

Install the edge restraint as shown in the drawings prior to placement of 
the blocks.

3.1.2   Sand Bedding Layer

The bedding sand shall be spread evenly over the area to be paved and 
shall be screeded to an uncompacted average thickness of  30 mm  1-1/4 inch  
with a tolerance for grade and surface smoothness of plus or minus  6 mm  
1/4 inches .  This bedding sand shall not be used to fill low areas that 
exceed the specified tolerance for the base.  The sand shall be left 
uncompacted and shall not be disturbed by any pedestrian or vehicle 
construction traffic.

3.2   BLOCK PLACEMENT

**************************************************************************
NOTE:   Pavi ng bl ock t o be subj ect  t o vehi cul ar  
t r af f i c  shoul d be pl aced i n her r i ngbone pat t er n,  and 
t hi s pat t er n can be speci f i ed her e.

**************************************************************************

The paving block shall be placed by hand or machine in the indicated 
pattern.  Placement of paving block shall start from a corner or straight 
edge and proceed forward over the undisturbed sand bedding layer.  The 
joints, excluding any chamfer between paving blocks, shall be not less than
 2 mm  1/16 inch  or more than  6 mm  1/4 inch  in width.  After seating, the 
block surface shall be flush or up to  6 mm  1/4 inch  above the edge 
restraint.

3.2.1   Unfilled Gaps

Any gaps between paving blocks and any edge restraint, drainage 
structures, or other members that cannot be filled with a whole block 
shall be filled with a paving block cut to fit the gap, except that 
slivers will not be allowed and the minimum size of cut block shall be 
[_____].  Cutting shall be done with a hydraulic splitter, a masonry saw, 
or other device that accurately leaves a clean, vertical face without 
spalling.  Any remaining gap between the block and adjoining edge 
restraint or structure greater than  6 mm  1/4 inch  will not be accepted; 
adjacent blocks shall be cut or rearranged to prevent this.

3.2.2   Seating Blocks

The blocks shall be seated in the bedding sand by compacting them with a 
minimum of three passes of a vibratory plate compactor, sized as follows:  
[_____].

3.2.3   Jointing Sand

The jointing sand shall be swept into joints and vibrated with a vibratory 
plate or vibratory roller compactor.  This process shall be continued 
until sweeping and vibrating have filled all joints with sand and further 
vibration cannot force additional sand into the joints.  The coarser 
particles of the sand will not enter the joints and will remain on the 
surface.  These particles and any excess sand shall be swept off the 
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pavement.

3.2.4   Timing of Operations

Seating of blocks and placement of jointing sand can be done concurrently 
with block placement.  However, seating of blocks and placement of 
jointing sand shall not be done within  1.5 m  5 feet  of any unfinished edge 
of the block pavement that is not supported by the edge restraint.

3.2.5   Final Rolling

**************************************************************************
NOTE:   Thi s par agr aph can be del et ed f or  l i ght  l oad 
pavement s such as dr i veways or  pedest r i an wal kways.

**************************************************************************

The final finished paving block surface shall be rolled with four passes 
of a vibratory or pneumatic roller with a static weight of not less than  
4.5 metric tons  10,000 pounds .

3.2.6   Construction Traffic

Construction traffic shall not be allowed on the paving block surface 
until the jointing sand has been placed and vibrated into the joints and 
all debris and excess sand has been swept off.

3.3   CLEANUP

Sweep the entire pavement surface and remove all excess sand, blocks and 
debris from the project area.

3.4   SMOOTHNESS AND GRADE TOLERANCES

3.4.1   Smoothness

No portion of the finished pavement surface shall deviate by more than  10 
mm 3/8 inch  from a  3 m  10 foot  long  metal straightedge placed on the 
pavement surface.

3.4.2   Block Height

The finished block surface shall be either flush or up to  6 mm  1/4 inch  
higher than all edge restraints or drainage structures.

3.4.3   Grade

The finished pavement shall be within  12 mm  0.04 feet  of planned grade 
shown on the plans.

3.4.4   Remedial Action

Any area not meeting the smoothness, block height, or grade tolerance 
shall be taken up, adjustments made, and the blocks relaid.

       -- End of Section --
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