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I. PURPOSE OF STUDY 

The Ban f ie ld  L i g h t  Rai l  p ro jec t  i s  cu r ren t l y  i n  i t s  design phase 

and scheduled t o  be i n  operat ion by 1986. Tri-Met and t h e i r  arch i -  

t e c t s  (ZGF) a re  proposing the use o f  Belg ian blocks, a lso  cal l ed  

cobblestones, as a surface paving mater ia l  i n  the pub l i c  r i gh t - o f -  

way. Since the  C i t y  does no t  have a cur rent  standard f o r  i n s t a l  l a t i o n  

of Belg ian blocks, t h i s  study has been compiled t o  look a t  the 

f e a s i b i l i t y  o f  us ing Belgian blocks as a paving mater ia l  i n  the  

pub l i c  right-of-way. I f  stone block paving i s  successful ly  used on 

t h e  l i g h t  r a i l  p ro jec t ,  i t  w i l l  s e t  a precedence f o r  such an expansive 

use o f  t h i s  unique paving mater ia l  i n  t h e  pub l i c  right-of-way. 

I I. HISTORY 

Fol lowing i s  an i n t e r e s t i n g  excerpt from the  National Register  o f  

H i s t o r i c  Places, Inventory -- Nomination Form, t h a t  expla ins h i s t o r i c a l  

uses and sources o f  Belgian blocks. 
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/ DESCRIPTION 

CONDIT ION CHECK ONE CHECK ONE 

X U N A L T E R E D  

-ALTERED 

X O R l G l N A L  SITE 

-MOVED DATE 

DESCRIBE THE PRESENT AND ORIGINAL (IF KNOWN) PHYSICAL APPEARANCE 

Seven b a s a l t  cobblestone rock quar r i e s  l i e  on t h e  f loodpla in  of the  Columbia River 
approximately two m i l e s  nor th  of  Ridgefield,  Washington. The f loodpla in  here exh ib i t s  
a r o l l i n g  topography, character ized by b a s a l t  kno l l s  surrounded by low a reas  of 
a l l u v i a l  s i l t  which a r e  seasonal ly  flooded. The quar r i e s  a r e  loca ted  i n  t h e  s ides  of 
these  kno l l s ,  and a rock road o f  t h e  same mate r ia l  connects t h e  q u a r r i e s  wi th  Lake 
River. The on ly  v i s i b l e  remains of t h e  quarry opera t ions  a r e  t h e  q u a r r i e s  and t h e i r  
a s soc ia ted  p i l e s  of t a i l i n g s ,  and the  two s e c t i o n s  of rock haul  road. The w a l l s  of 
s e v e r a l  of  t h e  q u a r r i e s  have f a l l e n  i n ,  and they are overgrown wi th  trees and brush. 

One quarry and p a r t  o f  ahe  rock'hau2 road have been inventor ied  on an"~r'chaeologic'a1 
S i t e .Survey  Record a s  .4-!+CLt~ll3. :*This slte is- an 'extensi* quarry . loca ted  a t  the  

' 

nor theas t  end of  a l a r g e  seadow. A rock road runs  a c r o s s  the'meadow from t h e  quarry 
t o  k k e  River. 

The water  l e v e l  of t h i s  a r e a  is d i r e c t l y  dependent on t h a t  of t h e  Columbia River. 
During t h e  s p r i n g  "freshet", snow m e l t  i n  t h e  mountains swe l l s  t h e  Columbia and the  
r i s i n g  river decreases t h e  flow gradient  of Cee Creek, which flows through t h e  a r e a  
and e n t e r s  t h e  Columbia j u s t  below t h e  mouth of Lake River. Water backs up t h e  creek 
and spreads o u t  i n t o  t h e  low a r e a s  t o  a corresponding level. The w a t e r  does not  recede 
u n t i l  t h e  w a t e r  l e v e l  of t h e  Columbia drops. 

H i s t o r i c a l l y ,  t h e  "freshet" came during late May and e a r l y  June and l a s t e d  about a 
month, reaching l e v e l s  o f  20 t o  30 fee t -above  sea  l e v e l .  This p a t t e r n  h a s  been 
a l t e r e d  by t h e  dams on t h e  Columbia, Now t h e  f lood may last two and a h a l f  months 
and peak a t  1 5  f e e t .  

The Columbia River b a s a l t  outcroppings, which are Miocene ho Pliocene i n  age, provide 
moderate r e l i e f  ranging from zero  t o  40 fee t .  Thus, most of  t h e  k n o l l s  rise w e l l  
above t h e  high water  l i n e .  

The kno l l s  a r e  covered wi th  Oregon white oak savannah, while willow and o t h e r  emergent 
and submergent marsh p l a n t s  grow i n  the  a l l u v i a l  areas .  A narrow b e l t  of  Oregon ash 
def ines  t h e  high water  l i n e  i n  some areas .  Douglas f i r  grows on t h e  h ighes t  ground 
a t  t h e  e a s t e r n  edge of t h e  area .  

Refuge management o b j e c t i v e s  on t h i s  u n i t  a r e  t o  preserve t h e  n a t u r a l  Columbia River 
f loodpla in  and t o  provide h a b i t a t  f o r  migrat ing waterfowl. The only a c t i v e  management 
wi th in  the  nominated a r e a  is l imi ted  summer grazing hy c a t t l e .  The a r e a  was probably 
being grazed a t  t h e  time the  quar r i e s  were i n  opera t ion,  s ince  o t h e r  p a r t s  of t h e  
un i t  have been farmed f o r  over 100 years.  Except f o r  a l imi ted  amount of fencing 
and some jeep t r a i l s ,  t h e  land r e t a i n s  its n a t u r a l  character .  

Public use of  t h e  Carty Unit is general ly l imi ted  t o  w i l d l i f e  observat ion,  hiking,  
f i sh ing  and berry  picking. A self-guiding i n t e r p r e t i v e  t r a i l  l i e s  on the  e a s t  end 
o f  the  u n i t ,  p a r t i a l l y  wi th in  the  nominated a rea  and passing by one of the  quarry 
s i t e s .  The a r e a  along t h e  t r a i l  and around the south end of the  nominated d i s t r i c t  
is used ex tens ive ly  by school groups f o r  er~vironmental education. 



/a SIGNIFICANCE 

PERIOD AREAS OF SIGNIFICANCE - -  CHECK AND JUSTIFY BELOW 
-PREHISTORIC -ARCHEOLOGYPREHlSTORlC -COMMUNITY PLANNING -LANDSCAPE ARCHITECTURE -RELIGION 
-1400.1499 ARCHEOLOGY-HISTORIC -CONSERVATION .-.LAW -SCIENCE 
-. 1500.1599 -AGRICULTURE -ECONOMICS -LITERATURE -.SCULPTURE 
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-. 1700.1799 -4RT -ENGINEERING --MUSIC -.THEATER 

X l 8 0 0 - 1 8 9 9  -COMMERCE -EXPLORATIONISETTLEM~NT - PHILOSOPHY ?!-TRANSPORTATION 

- POLITICSIGOVERNMENT EOTH R (SPE ICY' 
urban ievelopment 

technology 

SPECIFIC DATES 1880-1910 BUILDER/ARCHITECT 

STATEMENT OF SIGNIFICANCE 

. The Basal t  Cobblestone Quarries represent  a s i g n i f i c a n t .  t e c \ m ~ l o g i c a l  period i n  t h e  
development o f  Port land,  Oregon and o t h e r  American c i t i e s ,  and a tu rn  of t h e  century 
indus t ry  i n  Ridgef i e l d ,  GJashington. .-- 
A s  Port land grew from a f r o n t i e r  v i l l a g e  i n t o  an urban and connnercial center  i n  t h e  
second h a l f  o f  t h e  Nineteenth Century, some s o r t  of street improvements quickly 
became imperative. The ra iny  winter  c l imate  of Por t land turned d i r t  streets i n t o  
impassable muddy quagmires, whi le  i n  summer the s t r e e t s  d r i e d  ou t  i n t o  dus t  bowls. 

Severa l  d i f f e r e n t  ma te r i a l s ,  inc luding wooden planks and macadam, w e r e  used i n  t h e  
search f o r  a s a t i s f a c t o r y  paving material t h a t  could withstand t h e  extremes of 
Por t land 's  climate. Beginning about 1880, b a s a l t  b locks  w e r e  quarried near Ridge- 
f i e l d  and barged upr ive r  t o  Port land f o r  use  as paving material. The b a s a l t  was 

- chipped i n t o  brick-shaped pieces  of a standard qize ,  c a l l e d  Belgian block, and l a i d  
on t h e  streets. Sewer blocks were a l s o  cu t  from t h e  quar r i e s .  

- .,,c 

- By 1885, t h r e e  m i l e s  of  Por t land 's  streets w e r e  paved wi th  Belgian b19ck1 and 
eventual ly  t h e  paving nay ha-~e  covered a s  much a s  30.mi les  of streets before i ts  
use was discontinued. It was used i n  both e a s t  and west Portland. 

- 
The s t o n e  was hard, and when i t  was evenly l a i d  i t  made a f i rm - and noisy - 

- street. Constant use  c rea ted  problems, however, because the  c o m e r s  of t h e  blocks 
wore down. They then formed a cobblestone su r face  t h a t  was s l ippery  when w e t  and 
water  f roze  i n  t h e  j o i n t s  dur ing cold weather. Horses p u l l i n g  heavy loads could not 
get  r r a c t i o n  or1 t h e  s l i c k  surface .  The unfirm ground on which t h e  blocks were l a i d  
caused the  paving t o  warp, and t h e  constant  l i f t i n g  o f  t h e  blocks f o r  sewer and 
water  1 ine r e p a i r s  (Port land doesn' t have alleyways f o r  u t i l i t i e s )  and t h e  i n s t a l l a t i o n  
of  street c a r  t r acks  a l s o  contr ibuted toward an uneven surfncc.  The Bcl.gian block 

- paving eventual ly  proved a s  unsa t i s fac to ry  a s  t h e  o t h e r  paving mater ia ls  i n  use a t  
the t i m e  . 
kluch of the  cobblestone, o r  Belgian block, is s t i l l  i n t a c t  under the s t r e e t s  of 
Port land,  having been covered over with asphal t .  A survey by the  c i t y  engineer 's  
o f f i c e  $t imates t h a t  the re  could be a s  much a s  4.8 m i l l i o n  square f e e t  of the  
s tones .  

While most of the  s t o n e s  came From the  Kltlgefielcl q u a r r i e s ,  tlie crosswalks were 

; o r i g i n a l l y  sh ips1  b a l l a s t .  Crosswalks of the  s t r e e t s  were ~nadc o f  s l a b s  of 
g r a n i t e  a foot  wide and four t o  Eive fee t  long, l a i d  t r e t ) l r .  l'he grani  tc was 
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brought from England o r  China i n  s h i p s  a s  b a l l a s t .  On t h e  r e t u r n  t r i p ,  the  b a l l a s t  
was replaced by cargo from t h e  P a c i f i c  Northwest. This explains t h e  presence of 
Chlor is  r a d i a t a ,  a hardy, t r o p i c a l  g r a s s  n a t i v e  t o  Jamaica, i n  Portland. It is 
unknown anywhere else i n  Oregon, b u t  i t  can b5 found i n  Portland pushing up through 
t h e  a s p h a l t  t h a t  covers t h e  o l d  cobblestones. Apparently the  g rass  seed was on a 
cargo from a t r o p i c a l  por t  and became a t tached t o  t h e  b a l l a s t ,  which then was used 
f o r  street paving. 

FOR NPS USE ONLY 1 

RECEIVED 

Port land Ci ty  Ordinance No. 139670, passed by t h e  Ci ty  Council i n  1975, c a l l s  f o r  the  
preservat ion of cobblestones excavated during const ruct ion and maintenance a c t i v i t i e s  
on c i t y  streets. The cobblestones a r e  warehoused by t h e  City and are meant t o  be 
reused i n  appropr ia te  c i v i c  h i s t o r i c  r e s t o r a t i o n  projec ts .  I n  197& t h e  City estimated 
i t  had 60,000 cleaned s tones  and 200,000 uncleaned s tones  on hand. 

The s t o n e s  have been reused i n  a number of park p r o j e c t s  including a s h o r t  path i n  
Washington Park, curbs along t h e  Rose City Golf Course, f i l l  i n  around s t r e e t  t r e e  
p lant ings ,  and under benches i n  Pettygrove Park. 

Although they represented a s i g n i f i c a n t  indust ry  in Ridgefield,  very l i t t l e  is  recorded 
about t h e  q u a r r i e s  from which t h e  cobblestones w e r e  obtained. The James Carty 
family owned t h e  land and John (Jack) M c K i e  operated t h e  quar r i e s ,  apparently 
l e a s i n g  t h e  sites from t h e  Cartys. McKie worked under contrac t  t o  t h e  Portland 
Contract ing Company and employed many Ridgefield res iden t s .  

* 

Several  s t o r i e s  concerning t h e  q u a r r i e s  a r e  re ta ined  i n  t h e  o r a l  h i s t o r i e s  of the  
Carty and McKie famil ies .  For example, t h e  rock was removed from the  quarr ies  by 
b l a s t i n g  with dynamite. A man named John McKay was ki l l .ed on December 21, 1892 
while tamping a charge of  powder. To d i s p e l  t h e  curse of h i s  death,  a photograph 
was taken of  t h e  scene t o  f ind  the  ghost.  IE a Face o r  Figure was found i n  the  
rock, i t  was b las ted  out  t o  lay  t o  r e s t  the  e v i l  s p i r i t  respoilsible f o r  t h e  death. 
This S c o t t i s h  q u a r r y y n ' s  custom a l l ayed  the  f e a r s  of the  workmen t h a t  there  would 
be ano ther  accident .  

Another s t o r y  involves a bookkeeper who absconded with the payrol l .  Consequently, 
John NcKie worked the  l a s t  year of the  con t rac t  by himself because he could not 
pay anyone t o  h e l p  him. A second s t o r y  about the  payrol l  tells O F  Stewart McKie, 
the  o l d e s t  son, going with h i s  f a t h e r  to  a l l  the  saloons t o  pay the  workmen. 
Stewart ,  who was only f i v e  o r  s i x  years o l d ,  c a r r i e d  a l l  the gold i n  a gunnysack 
tha t  he dragged behind him. It was so heavy he needed $elp when he came to  the  
sa loon s t e p s ,  but  no one ever bothered him o r  the  gold. 

The most i n t r i g u i n g  t a l e  of the  q u a r r i e s  comes from the  Carty family. I t  seems two 
foremen, who paid t h e  men i n  gold, hid the i  r money near the  q a r r i e s .  They were 
k i l l e d  i n  an explosion and the $10,000 s t a s h  was never Sound. Y '  
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Work book pages i n  t h e  possession of t h e  McKie family i n d i c a t e  t h a t  t h e  quar r i e s  
were s t i l l  i n  opera t ion  iyOApril  1903, and t h e  o r a l  family h i s t o r y  s t a t e s  t h a t  the  
contrac t  expired i n  1909. 

Although t h e  l o c a l  s i g n i f i c a n c e  of  t h e  quar r i e s  w a s  short- l ived,  they played a 
s i g n i f i c a n t  r o l e  i n  t h e  economic and c u l t u r a l  growth o f  Nineteenth Century Portland 
and Ridgefield. Since Por t land was not the  only American c i t y  searching f o r  a 
s a t i s f a c t o r y  paving m a t e r i a l  f o r  its streets during t h e  Nineteenth Century, on a 
n a t i o n a l  l e v e l  t h e  q u a r r i e s  represent  an important technological  experiment i n  
the  evolut ion of American cities. 

H.W. Scot t ,  History of Port land,  Oregon, (Syracuse, N.Y. 1890), p. 206. 

The Sunday Oregonian, 1 9  May 1974. 

Oregon Journal ,  1 5  J u l y  1974. 

- 4 
Scot t ,  p. 206 

The Sunday Oregonian, 1 9  May 1974. 

d 

. 6 
Doug Bridges, memorandum t o  Bob Gustafson, (City of Por t land,  Oregon: Bureau 

t o  Planning), 1 5  June 1977. 

- The Columbian, 1 3  December 1978. 

The Columbian, 1 3  December 1978. 

TLe Culumbien, 1 3  December 1978. 

lo 
Nrs. Allan ElcKir, l e t t e r  t u  James E. (.arty, 28 May 1975. 



I I I. CURRENT USE OF BLOCKS 

The City's current use of Be1 gian Blocks i s  limited to  a few small 

areas tha t  do not get  an appreciable amount of foot t r a f f i c .  Some 

of these areas are:  

- Catherdral Park 

- Laurel hurs t Park 

- Ankeny Square 

- 1 s t  Avenue Parking St r ips  

Lewis and Clark College has used Belgian Blocks extensively in 

roadway and pedestrian areas. The Belgian Block paving a t  the 

col lege i s  7 years 01 d. Lewi s and Clark has had no injury or  
property damage claims to  date related to  Belgian Block paving. 

The only complaint has been t h a t  the blocks a re  noisy to  drive on 

and snow remaval is d i f f i c u l t .  

Seat t le  has used Belgian Blocks i n  a public improvement called 

Pioneer Square. T h i s  i s  a highly used pedestrian area located in a 

par t  of town tha t  has a large percentage of t ransients  t h a t  l o i t e r  

i n  and around the Park. The Belgian Block paving a t  Pioneer Square 

i s  9 years old. 

The R i s k  Management Departments of Seat t le  and Metro Transit report 

t h a t  there have been no injury o r  property damage claims to  date,  

although they get many complaints about the blocks being uncomfor- 

table  t o  walk on. The Attorney f o r  Metro Transit i n  Seat t le  a t t r i -  

butes the lack of claims t o  the fac t  t ha t  when people a re  faced 

with crossing a large expanse of stone block paving, they expect 

unelven surfaces and take extra caution when wal king on Belgian 

Block. The Seat t le  Parks Department has noted tha t  the  elder ly and 

handicapped have a di f f  icul t time negotiating the cobblestones and 

t h a t  a1 ternate  routes should be provided to  the elderly and handi- 

capped. Seattle has not developed any standards fo r  Belgian Block 

paving and does not plan t o  use them on any future projects. Their 

stockpile of blocks i s  limited and the blocks tha t  a re  l e f t  will be 



used t o  repair existing cobble s t ree ts .  The Belgian Blocks in- 
s t a l  led a t  Sea t t le ' s  Pioneer Square are  s e t  i n  a sand bed. The 
Parks Department has noticed many ra t s  inhabiting the area. They 
a t t r i b u t e  t h i s  to  the fact  tha t  r a t s  l ike to  burrow i n  the sand 
beddi ng materi a1 . The Parks Department a1 so notes that  routine 
cleaning of broken glass and other debris i s  more d i f f i cu l t  due to 
the  i r regular  surface of the blocks. 

IV. FIELD INSPECTION 

Lewis and Clark College uses large areas of Belgian Block paving 
exposed to  heavy pedestrian usage. Therefore, i t  was studied 
closely t o  determine some basic c r i t e r i a  for  u s i n g  Belgian Block as 
a paving material. 

Blocks have been instal  led u s i n g  a variety of procedures a t  Lewis 
and Clark. Some areas were paved by placing blocks on sand bed 
w i t h  sand joints .  In other area, blocks were placed on mortar bed 
and grouted joints .  The mortar bed type installations were smoothest 

t o  walk on. Noted characteristics of the smoother areas tha t  
appeared acceptable as a walking surface were as  follows: 

(A) Grout joint w i d t h  did not exceed 1 inch. 

(B) Surface i r regular i t ies  d i d  not vary more than k" i n  4 

f ee t .  ( A  4 foot carpenter level was used as  a s t ra ight  

edge. ) 

(C)  Each block did not vary more than 1/8 inch + on the  

diagonal using a s t ra ight  edge. 

I t  was a1 so noted tha t  due t o  the rougher surface of Be1 gian Block 
paving, water d i d  not drain as easi ly as  compared to a smooth 

concrete surface. Even a t  2% paved slopes the flow of water was 
hindered by the i r regula t i t ies  of cobblestone paving. 

Field inspection of other areas around the City d i d  not yield any 

s ignif icant  observations due to  the s ize of the areas (small). I t  



was noted ,  however, t h a t  i t  i s  p o s s i b l e  t o  pave with i r r e g u l a r i t i e s  

& % inch s i m i l a r  t o  t h e  C i t y ' s  c u r r e n t  s tandards  f o r  concre te  
sidewal ks. 

V.  TESTING 

The Ci ty  o f  Po r t l and  Test ing Lab and Northwest Tes t ing  Labora tor ies  

performed some q u a l i f y i n g  tests  on Belgian Blocks from t h e  s t o c k p i l e  

a t  West Del ta  Park. The r e s u l t s  a r e  a s  fo l lows:  

Absorption Sample 1 

Sample 2 

Modulus o f  Rupture 3,280 PSI 

Compressive S t r eng th  12,105 PSI 

F r i c t i o n  Leather  

Dry Neol i t e  

Leather  

Wet Neo l i t e  

The f o l l w i n g  conc lus ing  can be drawn from t h e s e  tests: 

(1)  The a b s o r p t i o n  o f  Belgian Blocks fa1  1 s  well below t h e  4% 

minimum Ci ty  Standard f o r  b r i c k  pavers.  This  minimum 

s t anda rd  was e s t a b l  i shed t o  e n s u r e  adequate  bondi ng 

between t h e  b r i c k  paver and t h e  mor ta r  bed i t  i s  set  in .  

The low abso rp t ion  of  Belgian Block will minimize t h e  
bond s t r e n g t h  between t h e  block and mortar .  However, 

t h i s  i s  o f f s e t  by t h e  f a c t  t h a t  t h e  s i d e s  and bottoms o f  
Be1 g i an  Blocks a r e  i r r e g u l a r  and rough, which adds g r e a t l y  

t o  t h e  bonding s t r e n g t h .  J.A. Wiley, a l oca l  masonry 
c o n t r a c t o r ,  has  recanmended use  of  a mor ta r  a d d i t i v e  such 

a s  L a t i c r e t e  t o  i n c r e a s e  bonding s t r e n g t h .  Th i s  would be 

a good insurance  po l i cy  i n  l i e u  of  t h e  f a c t  t h a t  abso rp t ion  

va lues  a r e  very low. 



(2 )  The compressive s t rength  of Belgian Blocks exceeds the  

City Standard of 10,000 PSI f o r  brick pavers. 

(3)  Be1 gian Blocks have m i n i m u m  acceptable s k i d  res is tence  

cha rac t e r i s t i c s  f o r  pedestr ian usage. According t o  t e s t s  

done f o r  the  Trans i t  Ma1 1 by Truesdail Laboratories, 

Inc.,  i n  Los Angles Cal i fornia ,  a coef f i c ien t  of f r i c t i o n  

g r ea t e r  than o r  equal t o  . 4  i s  acceptable f o r  areas  where 

pedestr ian usage i s  expected. 

VI. AVAILABILITY OF BLOCKS 

All Belgian Blocks a r e  cur ren t ly  stored a t  West Delta Park next t o  

t h e  Police horse barn. They a r e  located i n  p i l es ,  some covered by 

weeds, and a r e  not clean;  hand cleaning of asphalt  and/or concrete 

would be required. 

Bob Gustafson, Park Bureau, has estimated t h a t  the  ex i s t ing  inventory 

o f  blocks numbers 700,000 t o  900,000. However, t he  Park Bureau 

f i l e s  have no documentation t o  support this estimate. Therefore, 

an independent est imate was performed. An ae r ia l  photograph was 

taken of the  stock p i l e .  From the  photograph, t he  p i l e s  were 

counted and then rmlt ip l ied  by an es t imate  of the  number of blocks 

i n  each p i l e .  Following a r e  t h e  r e su l t s :  

248 P i les  x 1500-2000 Blocks/Pile = 372,000 t o  500,000 Blocks 

T h i s  is  s i gn i f i c an t l y  l e s s  than t he  Park Bureau est imate.  The p i l e  

i s  cont inual ly  growing, however, due t o  new s t r e e t  construction 

p ro jec t s ,  expecial l y  t h e  Front Avenue Project  now underway. The 

Light Rail Project  wi l l  produce a s i gn i f i c an t  amount a1 so. Follow- 

ing i s  an approximate est imate of a l l  blocks available:  

S U D D ~  v of Be1 ai an Blocks 

180,000 Sq. F t  . Front Avenue reconstruction now underway 

109,000 Sq. F t  . Del t a  Park Stockpile 

(372,000-500,000 blocks, 4 t o  5 blocks/sq.f t  . 
y i e ld s  93,000-125,000 sq . f t . )  



Ex is t ing  Blocks i n  LRT Streets 

18,000 Sq.Ft. 1 s t  Avenue between Couch and Everet t  

(2 blocks x 200'/block/42' s t r ee t  width)  

33,000 Sq. F t .  1 s t  Avenue between Ankeny and Stark 

(4 blocks x 2001/block x 421 s t r ee t  width)  

21,000 Sq.Ft. Morrison S t ree t  between t r o l l e y  t racks 

(9.51 blocks and i n t e r sec t i on  x 280 ' /b lock and 

i n t e r sec t i on  x 2 t r o l l e y  t racks x 4'  between 

tracks. 

361,000 Sq . F t  . TOTAL ESTIMATED SUPPLY 

AMOUNT OF BLOCKS REQUIRED FOR LRT 

The LRT Pro jec t  w i l l  r equ i re  a t o t a l  o f  approximately 128,000 Sq.Ft. 

o f  paving o r  768,000 blocks broken down as fo l lows:  

Required LRT Belgian Block Paving 

52,000 Sq.Ft. 1 s t  Avenue Skidmore H i s t o r i c  D i s t r i c t ,  Davis 

S t ree t  t o  Stark S t ree t  

6,000 Sq. Ft .  1 s t  Avenue Yamhill H i s t o r i c  D i s t r i c t  

34,000 Sq. Ft .  Yamhill and Morrison excluding H i s t o r i c  Di s t r i c t  

(19 blocks x 200'/block x 9 '  width)  

20,000 Sq.Ft. 1 s t  Avenue Morrison bridgehead (720' x 27' 

trackways) 

16,000 Sq.Ft. 11th Avenue Terminal 

128,000 Sq. Ft .  TOTAL LRT BELGIAN BLOCK PAVING 

NOTE-The Skidmore Fountain area t h a t  w i l l  be exposed t o  pedestr ian - 
t r a f f i c  w i l l  r equ i r e  32,000 f t e2  o f  su i tab le  blocks ( t h i s  i s  

inc luded i n  t he  52,000 Sq.Ft. number above). 



V I  I. TOLERANCES 

A sampling o f  285 b locks  was made.to determine the  amount o f  usable 

b locks i n  t h e  s t o c k p i l e  f o r  paving areas where pedestr ian usage was 

expected. Th is  sample s i ze  g ives a 90% confidence i n t e r v a l  w i t h  an 

e r r o r  o f  - +5%. Fol lowing i s  a summary o f  t he  r e s u l t s :  

BELGIAN BLOCK SAMPLING 

SUMMARY 

No. o f  Blocks sampled = 285 

No. o f  Blocks 118" sur face i r r e g u l a r i t i e s  & rec tangu lar  = (18%) 52 

No. o f  Blocks 118" sur face i r r e g u l a r i t i e s  & non-rectangular = (21%) 59 

No. o f  Blocks 1/4" sur face i r r e g u l a r i t i e s  & rec tangu lar  = (1 7%) 48 

No. o f  Blocks 114" sur face i r r e g u l a r i t i e s  & non-rectangular = (18%) ,50 

No o f  Blocks n o t  acceptable = (26%) 75 

TOTAL =(loo%) 284 

Average depth = 4.574" 

Standard Dev. = k.479" 

Average w i d t h  = 3.89" 

Standard Dev. = k.53" 

Ave. Length = 6.21" 

Standard Dev. = k.98" 

# Sampled - - - 28 5 

M i  scount - - 1 (OK) 

V I  I I. RECOMMENDED STANDARDS 

The pr imary purpose o f  t h i s  s h o r t  study was t o  develop a paving 

standard f o r  Be lg ian  Blocks f o r  areas where pedestr ian t r a f f i c  i s  

expected. From t h e  r e s u l t s  o f  t h e  sampling and f i e l d  i nspec t ion  of 

var ious  i n s t a l  l a t i o n s ,  t h e  f o l  lowing standard i s  proposed: 

Pedestr ian and T r a f f i c  Use Areas 

- Be lg ian  Blocks w i l l  n o t  be a1 lowed i n  any l e g a l  cross-wal k 

areas. 
- Belg ian Blocks s h a l l  be rec tangu lar  i n  shape and uni form i n  

s i z e  f o r  a g iven paved area. 



- Blocks shall be placed on a Portland cement concrete base a 

minimum of 3%" thick. In areas where future vehicle t r a f f i c  

i s  suspected or proposed, the base will  be designed to support 

t h a t  t r a f f i c .  

- Blocks shall  be se t  in a 1"-2" thick mortar bed. A latex 

bonding agent, such as Laticrete,  o r  an approved equal, shall 

be used in the mortar. 

- Surface i r regular i t ies  in individual blocks shall not vary 

more than 1/8", measured on the diagonal. 
- Blocks shal l  be placed such tha t  there i s  not more than 1/4" 

surface i r regular i t iey within 4 fee t .  

- Grout jo in ts  shall not exceed 1" in  width. 
- Grades where drainage of water i s  intended shall not be f l a t t e r  

than 2%. 

Large areas of cobblestone seem to  a1 e r t  an approaching pedestrian 

t o  the f ac t  t ha t  the  surface may be i r regular ,  which causes that  

pedestrian t o  take extra caution. In contrast ,  smaller areas of 

stone block paving will reduce this pedestrian "expectancy factor";  
therefore,  locations and s izes  of stone block paving will be reviewed 

on an individual basis subject to  the  approval of the City Engineer. 

The el derly and handicapped wi 11 be provided a1 ternate routes a1 so,  

i .e.,  no cobblestones will be a1 lowed in legal crosswalk areas. 

IX. IMPACTS OF STANDARDS TO THE LIGHT RAIL PROJECT 

The only area which would require compliance w i t h  the above standard 

on the  Light Rail Project i s  the  Skidrnore Fountain area (1st  Avenue 

from Ash t o  Couch). About 32,000 ~ t . '  of blocks are  needed to  pave 

t h i s  area. The blocks available t h a t  comply w i t h  the above standards 

i s  18% of the to ta l  available or: 

.18 x 361,000 = 64,980 ~ t . '  available 

This means tha t  on the average, one out of every five to  six blocks 

i s  sui table  fo r  paving in accordance with tolerances s e t  above. 



A1 1 o ther  areas on the  Light Rail Project using Be1 gian Blocks will 

be between warning s t r i p s  in t he  trackway area.  This area i s  not 

intended f o r  pedestrian o r  auto t r a f f i c .  Therefore, the  paving 
standards s e t  f o r t h  above would not apply. In f a c t ,  a s l i gh t l y  

roughier surface  would he1 p de t e r  both pedestrian and t r a f f i c  from 
using the  trackway area ,  a s  i t  would be uncomfortable t o  walk on 

and noisy t o  drive on. 

X. FUTURE PROJECTS 

Since t he  stone block paving on the  Light Rail Project i n  t he  

public right-of-way will be extensive and unique f o r  t he  City of 

Portland, i t  would be advisable t o  monitor i t  f o r  a time before 

a1 lowi ng fu ture  s t r e e t  improvements t o  u t  il i ze  fu r the r  any stone 

block paving. Besides, t he  Light Rail Project  wil l  subs tan t ia l ly  

deple te  t h e  Ci ty 's  supply of Belgian Blocks and the  remaining blocks 

should be retained f o r  maintenance purposes only, un t i l  such time 

t h e  s tockpi le  i s  buil& up again. 
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I. PURPOSE OF STUDY 

The B a n f i e l d  L i g h t  Ra i l  p r o j e c t  i s  c u r r e n t l y  i n  i t s  design phase 

and scheduled t o  be i n  opera t ion  by 1986. Tri-Met and t h e i r  a rch i -  

t e c t s  (ZGF) a r e  proposing the  use o f  Belg ian blocks, a1 so c a l l e d  

cobblestones, as a sur face paving mater ia l  i n  the  p u b l i c  r i g h t - o f -  

way. Since t h e  City does n o t  have a cu r ren t  standard f o r  i n s t a l  l a t i o n  

o f  Be lg ian  blocks, t h i s  study has been compiled t o  look a t  t h e  

f e a s i b i l i t y  o f  us ing  Be lg ian  b locks as a paving mater ia l  i n  t h e  

p u b l i c  r ight-of-way. I f  stone b lock  paving i s  successfu l ly  used on 

t h e  l i g h t  r a i l  p r o j e c t ,  i t  w i l l  s e t  a precedence f o r  such an expansive 

use o f  t h i s  unique paving mater ia l  i n  t h e  p u b l i c  right-of-way. 

11. HISTORY 

Fo l lowing i s  an i n t e r e s t i n g  excerp t  from t h e  National Register  o f  

H i s t o r i c  Places, Inventory  -- Nomination Form, t h a t  expla ins h i s t o r i c a l  

uses and sources o f  Belg ian blocks. 
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DESCRIPTION 

CONDITION 

D E T E R I O R A T E D  

-RUINS 

-UNEXPOSED 

CHECK ONE CHECK ONE 

XUNALTERED X O R l G l N A L  SITE 

-ALTERED -MOVED DATE 

DESCRIBE THE PRESENT AND ORIGINAL (IF KNOWN) PHYSICAL APPEARANCE 

Seven b a s a l t  cobblestone rock q u a r r i e s  l i e  on t h e  f loodpla in  of t h e  Columbia River 
approximately two m i l e s  nor th  of  Ridgefield,  Washington. The f loodpla in  here exh ib i t s  
a r o l l i n g  topography, character ized by b a s a l t  kno l l s  surrounded by low a reas  of 
a l l u v i a l  silt which are seasonal ly  flooded. The quar r i e s  are loca ted  i n  t h e  s ides  of 
t h e s e  kno l l s ,  and a rock road o f  t h e  same mate r i a l  connects t h e  q u a r r i e s  with Lake 
River. The on ly  v i s i b l e  remains of t h e  quarry opera t ions  a r e  t h e  q u a r r i e s  and t h e i r  
a s soc ia ted  p i l e s  of  t a i l i n g s ,  and the  two sec t ions  of rock haul  road. The w a l l s  of 
s e v e r a l  o f  t h e  q u a r r i e s  have f a l l e n  i n ,  and they are overgrown wi th  trees and brush. 

One quarry .and p a r t  o f  t h e  rock .hau l  road have been fnventoried' on an"~fchaeo log ica l  
S i t e .  Survey Record a s  .4-%CL-.al1'3. :.This s l t e  is. an 'extensi* quarry .-located a t  . the ' 

nor theas t  end of  a l a r g e  seadow. A rock road runs  ac ross  the:meadow from t h e  quarry 
t o  Lzke River. 

The water  l e v e l  of t h i s  a r e a  is d i r e c t l y  dependent on t h a t  of t h e  Columbia River. 
During t h e  s p r i n g  "freshet", snow m e l t  i n  t h e  mountains s w e l l s  t h e  Columbia and the  
r i s i n g  river decreases t h e  flow grad ien t  of Gee Creek, which flows through t h e  a r e a  
and e n t e r s  t h e  Columbia j u s t  below t h e  mouth of Lake River. Water backs up t h e  creek 
and spreads  o u t  i n t o  t h e  low areas t o  a corresponding level. The water  does not  recede 
u n t i l  t h e  w a t e r  level of t h e  Columbia drops. 

H i s t o r i c a l l y ,  t h e  "freshet" came during late May and e a r l y  June and l a s t e d  about a 
month, reaching l e v e l s  of 20 t o  30 feet .above sea  level. This  $attern h a s  been 
a l t e r e d  by t h e  dams on t h e  C o l d i a ,  Now t h e  f lood may last two and a h a l f  months 
and peak a t  1 5  f e e t .  

The Columbia River b a s a l t  outcroppings, which a r e  Miocene ho Pl iocene i n  age, provide 
. moderate r e l i e f  ranging from zero  t o  40 fee t .  Thus, most of  t h e  k n o l l s  rise w e l l  

above t h e  high water  l i n e .  

The kno l l s  a r e  covered with Oregon whi te  oak savannah, while willow and o the r  emergent 
and submergent marsh p l a n t s  grow i n  the  a l l u v i a l  areas .  A narrow b e l t  of Oregon ash 
def ines  t h e  high water  l i n e  i n  some a reas .  Douglas f i r  grows on t h e  h ighes t  ground 
a t  t h e  e a s t e r n  edge of t h e  area .  

Refuge management ob jec t ives  on t h i s  u n i t  a r e  t o  preserve t h e  n a t u r a l  Columbia River 
f loodpla in  and t o  provide h a b i t a t  f o r  migrat ing waterfowl. The on1.y a c t i v e  management 
wi th in  t h e  nominated a r e a  is l imi ted  summer grazing hy c a t t l e .  The a rea  was probably 
being grazed a t  t h e  t i m e  the quar r i e s  were i11 opera t ion,  s i n c e  o t h e r  p a r t s  of the  
un i t  have been farmed f o r  over 100 years.  Except f o r  a l imi ted  amount of fencing 
and some j e e p  t r a i l s ,  t h e  land r e t a i n s  its n a t u r a l  character .  

Public use of  t h e  Carty Unit is genera l ly  l imi ted  t o  w i l d l i f e  observat ion,  hiking,  
f i sh ing  and berry  picking. A self-guiding i n t e r p r e t i v e  t r a i l  l i e s  on the  e a s t  end 
of the  u n i t ,  p a r t i a l l y  wi th in  t h e  nominated a rea  and passing by one of the  quarry 
s i t e s .  The a r e a  along t h e  t r a i l  and around the  south end of t h e  nominated d i s t r i c t  
is used ex tens ive ly  by school groups f o r  erlvironmental education. 



/a SIGNIFICANCE 

PERIOD AREAS OF SIGNIFICANCE .- CHECK AND JUSTIFY BELOW 
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SPECIFIC DATES 1880-1910 BUILDER/ARCHITECT 

STATEMENT OF SIGNIFICANCE 

. The Basal t  Cobblestone Quarries rapresent  a s i g n i f i c a n t  t e c l ~ n ~ l o g i c a l  period i n  t h e  
development o f  Port land,  Oregon and o t h e r  American c i t i e s ,  and a tu rn  of t h e  century 
indus t ry  i n  Ridgef ie ld ,  Clashington. - 
A s  Port land grew from a f r o n t i e r  v i l l a g e  i n t o  an urban and connnercial cen te r  i n  t h e  
second h a l f  o f  t h e  Nineteenth Century, some s o r t  of street improvements quickly 
became imperative. The ra iny  winter  c l imate  of Por t land turned d i r t  streets i n t o  
impassable muddy quagmires, whi le  i n  summer the  streets d r ied  ou t  i n t o  dus t  bowls. 

Several  d i f f e r e n t  ma te r i a l s ,  including wooden planks and macadam, were used i n  t h e  
search f o r  a s a t i s f a c t o r y  paving mate r i a l  t h a t  could withstand t h e  extremes of 
Por t land 's  cl imate.  Beginning about 1880, b a s a l t  blocks w e r e  quarried near Ridge- 
f i e l d  and barged upr ive r  t o  Port land f o r  use  as paving mater ia l .  The b a s a l t  w a s  

- chipped i n t o  brick-shaped pieces  of a s tandard gize ,  c a l l e d  Belgian block, and l a i d  
on t h e  streets. Sewer blocks w e r e  a l s o  c u t  from t h e  quar r i e s .  

- -,r 

- By 1885, t h r e e  m i l e s  of  Por t land 's  streets were paved wi th  Belgian b12ck1 and 
eventual ly  t h e  paving have covered a s  much a s  30. mi les  of  streets before  its 

js use was discontinued.  It was used i n  both e a s t  and west Portland. 

- 
The s tone  was hard,  and when it was evenly l a i d  it made a f i rm - and noisy - 

- street. Constant use  c rea ted  problems, however, because the  c o m e r s  of t h e  blocks 
wore down. They then formed a cobblestone su r face  t h a t  was s l ippery  when w e t  and 

- water Froze i n  t h e  j o i n t s  dur ing cold weather. Horses p u l l i n g  heavy loads could not 
get  r r a c t i o n  on t h e  s l i c k  surface .  The unfirm ground on which t h e  blocks were l a i d  
caused the paving t o  warp, and t h e  constant  l i f t i n g  o f  tile blocks For sewer and 
water l i n e  r e p a i r s  (Port land doesn' t  have alleyways f o r  u t i l i t i e s )  and t h e  i n s t a l l a t i o n  
o f  s t r e e t  c a r  t r a c k s  a l s o  contr ibuted toward an uneven surface .  The Bcl.gian block 

- paving even tua l ly  proved a s  unsa t i s fac to ry  a s  t h e  o t h e r  paving mater ia ls  i n  use a t  
the t i m e  . 
Much of  the cobblestone,  o r  Belgian block, is s t i l l  i n t a c t  under the  s t r e e t s  of 
Port land,  having been covered over with asphal t .  A survey by the  c i t y  engineer 's  
o f f i c e  ~ s t i r m t e s  t h a t  there  could be a s  much a s  4 .8  m i l l i o n  square f e e t  of the  
s tones .  

While most of the  s tones  came from the  Kltlgcfleld q u a r r i e s ,  the crosswalks were 

g o r i g i n a l l y  sh ips '  b a l l a s t .  Crosswalks of the  s t r e e t s  were inadc of s l a b s  of  
g r a n i t e  a foot  wide and four t o  f i v e  fee t  long, l a i d  t r e b l e .  Ttie grani  tc was 
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4 
brought from England o r  China i n  s h i p s  as b a l l a s t .  On t h e  r e t u r n  t r i p ,  the  b a l l a s t  
was replaced by cargo from t h e  P a c i f i c  Northwest. This expla ins  t h e  presence of 
Chlor i s  r a d i a t a ,  a hardy, t r o p i c a l  g r a s s  n a t i v e  t o  Jamaica, i n  Portland. It is 
unknown anywhere else i n  Oregon, b u t  i t  can b s  found i n  Port land pushing up through 
t h e  a s p h a l t  t h a t  covers t h e  o l d  cobblestones. Apparently the  g rass  seed was on a 
cargo from a t r o p i c a l  por t  and became at tached t o  t h e  b a l l a s t ,  which then was used 
f o r  street paving. 

Por t land Ci ty  Ordinance No. 139670, passed by t h e  City Council i n  1975, c a l l s  f o r  the  
preservat ion of cobblestones excavated during const ruct ion and maintenance a c t i v i t i e s  
on c i t y  streets. The cobblestones a r e  warehoused by t h e  City and a r e  meant to be 
reused i n  appropr ia te  c i v i c  h i s t o r i c  r e s t o r a t i o n  projec ts .  I n  197& t h e  City est imated 
i t  had 60,000 cleaned s tones  and 200,000 uncleaned s tones  on hand. 

The s tones  have been reused i n  a number of park p r o j e c t s  including a s h o r t  path i n  
Washington Park, curbs along t h e  Rose City Golf Course, f i l l  i n  around s t r e e t  tree 
p lan t ings ,  and under benches i n  Pettygrove Park. 

Although they represented a s i g n i f i c a n t  indust ry  i n  Ridgefield,  very l i t t l e  is recorded 
about t h e  q u a r r i e s  from which t h e  cobblestones w e r e  obtained. The James Carty 
family owned t h e  land and John (Jack) M c K i e  operated t h e  quar r i e s ,  apparently 
l e a s i n g  t h e  sites from t h e  Cartys. McKie worked under con t rac t  t o  t h e  Portland 
Contract ing Company and employed many Ridgefield res iden t s .  

& 

Severa l  s t o r i e s  concerning t h e  quar r i e s  are re ta ined i n  t h e  o r a l  h i s t o r i e s  of the  
Carty and NcKie famil ies .  For example, t h e  rock was removed from the  quarr ies  by 
b l a s t i n g  with dynamite. A man named John McKay was k i l l e d  on December 21, 1892 
whi le  tamping a charge of  powder. To d i s p e l  t h e  curse of h i s  death,  a photograph 
was taken of  t h e  scene t o  f i n d  t h e  ghost. I E  a Eace o r  f igure  was found i n  the  
rock ,  i t  was b las ted  out  t o  l ay  t o  rest the  e v i l  s p i r i t  r e s p o ~ ~ s i b l e  f o r  t h e  death. 
This S c o t t i s h  q u a r r y y n ' s  custom a l l ayed  the  f e a r s  of thework~nen tha t  there  would 
be  ano ther  accident .  

Another s t o r y  involves a bookkeeper who absconded with the  payrol l .  Consequently, 
John M c K i e  worked the  l a s t  year  of the  contrac t  by himself because he could not 
pay anyone to  he lp  him. A second s t o r y  about the  payro l l  t e l l s  oE Stewart McKie, 
the  o l d e s t  son, going with h i s  f a t h e r  to  a l l  the  saloons t o  pay the workmen. 
Stewart ,  who was only f i v e  o r  s i x  years o l d ,  ca r r i ed  a l l  the  gold i n  a gunnysack 
tha t  he dragged behind him. It was so  heavy he needed $elp when he came to  the 
sa loon s t e p s ,  but  no one ever bothered him o r  the  gold. 

The most i n t r i g u i n g  t a l e  of the  quar r i e s  comes From the  Carty family. It seems two 
foremen, who paid t h e  men i n  gold, hid the i r  money near t h e  q a r r i e s .  They were 
k i l l e d  i n  an explosion and the  $10,000 s t a s h  was never found. Y'  
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Work book pages i n  t h e  possession of t h e  McKie family i n d i c a t e  t h a t  t h e  quar r i e s  
were s t i l l  i n  opera t ion  i Apri l  1903, and t h e  o r a l  family h i s t o r y  s t a t e s  t h a t  the  
contrac t  expired  i n  1909. f 0 

Although t h e  l o c a l  s ign i f i cance  of  t h e  quar r i e s  w a s  short- l ived,  they played a 
s i g n i f i c a n t  r o l e  i n  t h e  economic and c u l t u r a l  growth of Nineteenth Century Portland 
and Ridgefield.  Since Port land was not t h e  only American c i t y  searching f o r  a 
s a t i s f a c t o r y  paving m a t e r i a l  f o r  i ts  streets during t h e  Nineteenth Century, on a 
na t iona l  l e v e l  t h e  q u a r r i e s  represent  an important technological  experiment i n  
the  evolut ion of  American cities. 

H.W. Sco t t ,  His tory  of Port land,  Oregon, (Syracuse, N.Y. 1890), p. 206. 

The Sunday Oregonian, 19  May 1974. 

Oregon Journal ,  1 5  J u l y  1974. 

Sco t t ,  p. 206 

The Sunday Oregonian, 19  May 1974. 

Doug Bridges, memorandum t o  Bob Gustafson, (City of Port land,  Oregon: Bureau 
t o  Planning), 1 5  June 1977. 

The Columbian, 1 3  December 1978. 

The Columbian, 1 3  December 1978. - 

The Columbian, 1 3  December 1978. 

Mrs. Allan  IlcKfe, l e t t e r  t o  James E. ( h r t y ,  28  Flay 1975. 



111. CURRENT USE OF BLOCKS 

The C i ty  's cur rent  use o f  Belgian Blocks i s  l i m i t e d  t o  a few small 

areas t h a t  do no t  get  an appreciable amount o f  foo t  t r a f f i c .  Some 

of these areas are: 

- Catherdral Park 

- Laurel hu rs t  Park 

- Ankeny Square 

- 1 s t  Avenue Parking S t r i ps  

Lewis and Clark College has used Belgian Blocks extensively i n  

roadway and pedestr ian areas. The Belgian Block paving a t  the 

co l  lege i s  7 years old.  Lewis and Clark has had no i n j u r y  o r  

property damage claims t o  date re l a ted  t o  Be1 gian Block paving. 

The on l y  complaint has been t h a t  the blocks are noisy t o  d r i ve  on 

and snow remaval i s  d i f f i c u l t .  

Seat t le  has used Belgian Blocks i n  a pub l i c  improvement cal  l ed  

Pioneer Square. This i s  a h i gh l y  used pedestr ian area located i n  a 

p a r t  o f  town t h a t  has a large percentage o f  t rans ients  t h a t  l o i t e r  

i n  and around the  Park. The Belgian Block paving a t  Pioneer Square 

i s  9 years 01 d. 

The Risk Management Departments o f  Sea t t le  and Metro T rans i t  r epo r t  

t h a t  the re  have been no i n j u r y  o r  property damage claims t o  date, 

although they get  many complaints about the blocks being uncomfor- 

t ab le  t o  walk on. The Attorney f o r  Metro T rans i t  i n  Seat t le  a t t r i -  

butes the  lack  of claims t o  the f a c t  t h a t  when people are faced 

w i t h  crossing a l a rge  expanse o f  stone block paving, they expect 

unelven surfaces and take ex t ra  caut ion when wal k ing on Be1 gian 

Block. The Seat t le  Parks Department has noted t h a t  the e l d e r l y  and 

handicapped have a d i  f f i c u l  t t ime nego t ia t ing  the cobblestones and 

t h a t  a l t e r n a t e  routes should be provided t o  the e l de r l y  and handi- 

capped. Seat t le  has not  developed any standards f o r  Belgian Block 

paving and does no t  plan t o  use them on any f u tu re  pro jec ts .  The i r  

s t ockp i l e  o f  blocks i s  l i m i t e d  and the  blocks t h a t  are l e f t  w i l l  be 



used t o  repair existing cobble s t ree ts .  The Belgian Blocks in- 

s ta l  led a t  Sea t t l e ' s  Pioneer Square are s e t  i n  a sand bed. The 
Parks Department has noticed many ra t s  inhabiting the area. They 

a t t r ibu te  t h i s  t o  the fact  tha t  r a t s  l ike to  burrow in the sand 
beddi ng material . The Parks Department a1 so notes that  routine 
cleaning of broken glass and other debris i s  more d i f f i cu l t  due to 
the  i r regular  surface of the blocks. 

IV. FIELD INSPECTION 

Lewis and Clark College uses large areas of Be1 gian Block paving 
exposed to  heavy pedestrian usage. Therefore, i t  was studied 
closely t o  determine some basic c r i t e r i a  for  u s i n g  Belgian Block as 
a paving material. 

Blocks have been instal  led using a variety of procedures a t  Lewis 
and Clark. Some areas were paved by placing blocks on sand bed 
w i t h  sand joints .  In other area, blocks were placed on mortar bed 
and grouted joints .  The mortar bed type instal la t ions were smoothest 

t o  walk on. Noted characteristics of the smoother areas tha t  
appeared acceptable as a walking surface were as  follows: 

( A )  Grout joint  w i d t h  d i d  not exceed 1 inch. 

(B) Surface i r regular i t ies  did not vary more than kt' i n  4 

fee t .  ( A  4 foot carpenter level was used as  a s t ra ight  

edge. ) 

(C)  Each block did not vary more than 118 inch k on the  

diagonal u s i n g  a s t ra ight  edge. 

I t  was al.so noted tha t  due to  the rougher surface of Belgian Block 
paving, water d i d  not drain as easily as  compared to  a smooth 

concrete surface. Even a t  2% paved slopes the flow of water was 
hindered by the i r r egu la t i t i e s  of cobblestone paving. 

Fie1 d inspection of other areas around the City d i d  not yield any 
s ignif icant  observations due to  the s ize of the areas (small). I t  



was noted, however, t h a t  i t  i s  poss ib le  t o  pave w i t h  i r r e g u l a r i t i e s  

4 JI, i nch  s i m i l a r  t o  t h e  C i t y ' s  cu r ren t  standards f o r  concrete 

sidewal ks. 

V. TESTING 

The City o f  Por t land Test ing Lab and Northwest Test ing Laborator ies 

performed some q u a l i f y i n g  t e s t s  on Be1 g ian  Blocks from t h e  s tockp i l e  

a t  West De l ta  Park. The r e s u l t s  a r e  as fo l l ows :  

Absorpt ion Sample 1 

Sample 2 

Modulus o f  Rupture 3,280 PSI 

Compressive Strength 12,105 PSI 

F r i c t i o n  Leather 

Ory Neol i t e  

Leather 

Wet N e o l i t e  

The f o l  lwo ing conclus ing can be drawn from these tes ts :  

(1) The absorp t ion  o f  Belg ian Blocks f a l l s  w e l l  below t h e  4% 
minimum City Standard f o r  b r i c k  pavers. Th is  minimum 

standard was es tab l ished t o  ensure adequate bonding 

between t h e  b r i c k  paver and t h e  mortar  bed i t  i s  s e t  i n .  

The low absorp t ion  o f  Belg ian Block w i l l  min imize t h e  

bond s t reng th  between t h e  b lock  and mortar.  However, 

t h i s  i s  o f f s e t  by t h e  f a c t  t h a t  t he  sides and bottoms o f  

Be1 g ian  Blocks a r e  i r r e g u l a r  and rough, which adds g r e a t l y  

t o  t h e  bonding s t rength .  J.A. Wiley, a l o c a l  masonry 

con t rac to r ,  has recommended use o f  a mortar  a d d i t i v e  such 

as L a t i c r e t e  t o  increase bonding st rength.  Th is  would be 

a good insurance p o l i c y  i n  l i e u  o f  the  f a c t  t h a t  absorpt ion 

values a re  very low. 



(2 )  The compressive s t rength  of Belgian Blocks exceeds the  

City Standard of 10,000 PSI f o r  brick pavers. 

(3)  Be1 gian Blocks have minimum acceptable skid res is tence  

cha rac t e r i s t i c s  f o r  pedestr ian usage. According t o  t e s t s  

done f o r  the  Transi t  Ma1 1 by Truesdail Laboratories, 

Inc., i n  Los Angles Cal i fornia ,  a coef f i c ien t  of f r i c t i o n  

g r ea t e r  than o r  equal t o  . 4  i s  acceptable f o r  areas  where 

pedestr ian usage i s  expected. 

VI. AVAILABILITY OF BLOCKS 

A1 1 Be1 gian Blocks a r e  current ly  stored a t  West Delta Park next t o  

t h e  Pol i c e  horse barn. They a r e  located i n  p i l e s ,  some covered by 

weeds, and a r e  not clean; hand cleaning of asphal t  and/or concrete 

would be required. 

Bob Gustafson, Park Bureau, has estimated t h a t  the  ex i s t ing  inventory 

o f  blocks numbers 700,000 t o  900,000. However, t he  Park Bureau 

f i l e s  have no documentation t o  support this estimate. Therefore, 

an independent es t imate  was performed. An ae r i a l  photograph was 

taken of t he  stock p i l e .  From the  photograph, t he  p i l e s  were 

counted and then mult ipl ied by an es t imate  of the  number of blocks 

i n  each p i l e .  Following a r e  t h e  r e s u l t s :  

248 P i les  x 1500-2000 Blocks/Pile = 372,000 t o  500,000 Blocks 

This is  s i gn i f i c an t l y  l e s s  than t he  Park Bureau estimate. The p i l e  

i s  cont inual ly  growing, however, due t o  new s t r e e t  construction 

p ro jec t s ,  expecial l y  t h e  Front Avenue Project  now underway. The 

Light Rail Project  wi l l  produce a s i gn i f i c an t  amount a l so .  Follow- 

ing i s  an approximate est imate of a1 1 blocks avai lable :  

Supply of Be1 gi an Blocks 

180,000 Sq. F t  . Front Avenue reconstruct  ion now underway 

109,000 Sq. F t  . Delta Park Stockpile 

(372,000-500,000 blocks, 4 t o  5 b l ~ c k s / ~ q . f t .  

y ie lds  93,000-125,000 sq . f t . )  



E x i s t i n g  Blocks i n  LRT St reets  

18,000 Sq.Ft. 1 s t  Avenue between Couch and Evere t t  

(2  b locks x 2001/block/42' s t r e e t  w id th)  

33,000 Sq. F t  . 1 s t  Avenue between Ankeny and Stark 

(4  b locks x 2001/block x 421 s t r e e t  w id th)  

21,000 Sq. F t .  Morr ison S t ree t  between t r o l  l e y  t racks  

(9.51 b locks and i n t e r s e c t i o n  x 2801/block and 

i n t e r s e c t i o n  x 2 t r o l  l e y  t racks  x 4 '  between 

t racks.  

361,000 Sq. Ft.  TOTAL ESTIMATED SUPPLY 

AMOUNT OF BLOCKS REQUIRED FOR LRT 

The LRT Pro jec t  w i l l  r e q u i r e  a t o t a l  o f  approximately 128,000 Sq.Ft. 

o f  paving o r  768,000 b locks broken down as fo l lows:  

Required LRT Be lg ian  Block Paving 

52,000 Sq. Ft .  1 s t  Avenue Skidmore H i s t o r i c  D i s t r i c t ,  Davis 

S t r e e t  t o  Stark S t r e e t  

6,000 Sq. Ft .  1 s t  Avenue Yarnhill H i s t o r i c  D i s t r i c t  

34,000 Sq. Ft .  Yarnhill and Morr ison exc lud ing H i s t o r i c  D i s t r i c t  

(19 b locks  x 20Ot/b1ock x 9 '  w id th)  

20,000 Sq.Ft. 1 s t  Avenue Morr ison bridgehead (720' x 27' 

trackways) 

16,000 Sq. F t .  11 th  Avenue Terminal 

128,000 Sq. F t  . TOTAL LRT BELGIAN BLOCK PAVING 

NOTE-The Skidmore Fountain area t h a t  w i l l  be exposed t o  pedestr ian - 
t r a f f i c  w i l l  r e q u i r e  32,000 ft.' o f  s u i t a b l e  blocks ( t h i s  i s  

inc luded i n  t h e  52,000 Sq.Ft. number above). 



V I  I. TOLERANCES 

A sampling o f  285 b locks was made. t o  determine the  amount o f  usable 

b locks i n  t h e  s t o c k p i l e  f o r  paving areas where pedestr ian usage was 

expected. This sample s i ze  g ives a 90% confidence i n t e r v a l  w i t h  an 

e r r o r  o f  - +5%. Fol lowing i s  a summary o f  t h e  r e s u l t s :  

BELGIAN BLOCK SAMPLING 

SUMMARY 

No. o f  Blocks sampled = 285 

No. o f  Blocks 118" sur face i r r e g u l a r i t i e s  & rec tangu lar  = (18%) 52 

No. o f  Blocks 118" sur face i r r e g u l a r i t i e s  & non-rectangular = (21%) 59 

No. o f  Blocks 114" surface i r r e g u l a r i t i e s  & rec tangu lar  = (17%) 48 

No. o f  Blocks 114" sur face i r r e g u l a r i t i e s  & non-rectangular = (18%) 50 

No o f  Blocks n o t  acceptable = (26%) 75 

TOTAL =(loo%) 284 

Average depth = 4.574" 

Standard Dev. = k.479" 

Average w i d t h  = 3.89" 

Standard Dev. = k.53" 

Ave . Length = 6.21 " 
Standard Dev. = k.98" 

# Sampled - - - 28 5 

M i  scount - - 1 (OK) 

V I  I I. RECOMMENDED STANDARDS 

The pr imary purpose o f  t h i s  s h o r t  study was t o  develop a paving 

standard f o r  Be lg ian  Blocks f o r  areas where pedestr ian t r a f f i c  i s  

expected. From t h e  r e s u l t s  o f  t h e  sampling and f i e l d  i nspec t ion  of 

var ious  i n s t a l l a t i o n s ,  t h e  f o l  lowing standard i s  proposed: 

Pedestr ian and T r a f f i c  Use Areas 

- Be lg ian  Blocks w i l l  n o t  be a1 lowed i n  any l e g a l  cross-wal k 

areas. 
- Belg ian Blocks s h a l l  be rec tangu lar  i n  shape and uni form i n  

s i z e  f o r  a g iven paved area. 



- Blocks shall  be placed on a Portland cement concrete base a 

minimum of 3%" thick. In areas where future vehicle t r a f f i c  

i s  suspected or  proposed, the base will  be designed to support 
t h a t  t r a f f i c .  

- Blocks shall  be se t  in a 1"-2" thick mortar bed. A latex 

bonding agent, such as Laticrete, o r  an approved equal, shall 

be used in the mortar. 

- Surface i r r egu la r i t i e s  in individual blocks shall not vary 

more than 1/8", measured on the diagonal. 
- Blocks shal l  be placed such tha t  there i s  not more than 1/4" 

surface i r regular i t iey  within 4 f ee t .  

- Grout jo in ts  shall  not exceed 1" in  width. 
- Grades where drainage of water i s  intended shall not be f l a t t e r  

than 2%. 

Large areas of cobblestone seem to a l e r t  an approaching pedestrian 

t o  the f ac t  t ha t  the  surface may be i r regular ,  which causes that  

pedestrian t o  take extra caution. In contrast ,  smaller areas of 

stone block paving wi 11 reduce t h i s  pedestrian "expectancy factor";  

therefore,  locations and sizes of stone block paving will be reviewed 

on an individual basis subject to  the approval of the City Engineer. 

The elderly and handicapped will  be provided a1 ternate routes a1 so, 

i .e., no cobblestones will be a1 lowed in legal crosswalk areas. 

IX. IMPACTS OF STANDARDS TO THE LIGHT RAIL PROJECT 

The only area which would require compliance w i t h  the above standard 

on the Light Rail Project i s  the  Skidmore Fountain area (1st  Avenue 

fran Ash t o  Couch). About 32,000 Ft.' of blocks a re  needed to pave 

t h i s  area. The blocks available tha t  comply with the above standards 

i s  18% of the to ta l  available or: 

.18 x 361,000 = 64,980 Ft. '  available 

This means tha t  on the average, one out of every f ive to  six blocks 

i s  sui table  fo r  paving in accordance with tolerances s e t  above. 



All o ther  areas on the Light Rail Project using Belgian Blocks will 

be between warning s t r i p s  in t he  trackway area.  This area i s  not 

intended fo r  pedestrian o r  auto t r a f f i c .  Therefore, t he  paving 
standards s e t  f o r t h  above would not apply. In f a c t ,  a s l i gh t l y  

roughier surface  would help de t e r  both pedestrian and t r a f f i c  from 

using the  trackway area ,  a s  i t  would be uncomfortable t o  walk on 

and noisy t o  drive on. 

X. FUTURE PROJECTS 

Since t he  stone block paving on the  Light Rail Project i n  t he  

public right-of-way wi l l  be extensive and unique f o r  t he  City of 

Portland, i t  would be advisable t o  monitor i t  fo r  a time before 

allowing fu ture  s t r e e t  improvements t o  u t i l i z e  fu r the r  any stone 

block paving. Besides, t he  Light Rail Project will subs tan t ia l ly  

deple te  t he  Ci ty 's  supply of Belgian Blocks and the  remaining blocks 

should be retained f o r  maintenance purposes only, un t i l  such time 

t h e  s tockpi le  i s  buil* up again. 



CITY OF Mike Liidberg, Commissioner 
Office of Public Works Administrator 

1120 S.W. Fifth Ave. 

. " 
DWAFTMENT OF PUBLIC WORKS (503) 796-701 5 

May 2, 1983 

Steve Crouch 
L i gh t  Ra i l  P ro jec t  
421 SW 5th  Avenue, Su i te  600 
Portland, Oregon 97204 

Re: LRT Project ,  Belgian Block Paving 

Dear Steve: 

Attached f o r  your use on the L i gh t  Ra i l  P ro jec t  i s  a  se t  of 
standards f o r  se lec t ion  and i n s t a l l a t i o n  o f  Belgian blocks i n  
pedestr ian and t r a f f i c  use areas. 

Sincerely , 

John M. Lang 
Publ ic  Works Administrator  

SET: j w  

Attachment 

c: Roger Shiels 
  reg Bal dwin 



CITY OF PORTLAND 
STANDARD FOR BELGIAN BLOCK PAVING 

Pedestrian and Traffic Use Areas 

- Belgian Blocks wi 11 not be a1 lowed in any legal crosswalk areas 

- Belgian Blocks shall be rectangular i n  shape and uniform i n  s ize 
for  a given paved area. 

- Blocks shall be placed on a Portland cement concrete base a 
minimum of 3%" thick. In areas where future vehicle t r a f f i c  i s  
suspected or proposed, the base will be designed t o  support that 
t r a f f i c .  

- Blocks shall be s e t  in a 1"-2" thick mortar bed. A la tex bonding 
agent, such as Latricrete,  or  an approved equal, shall  be used in 
the mortar. 

- Surface i r regular i t ies  i n  individual blocks shall not vary more 
than 1/8", measured on the diagonal. 

- Blocks shall  be placed such that  there i s  not more than 114" 
surface i rregular i ty  w i t h i n  4 feet .  

- Grout joints  shall not exceed 1" i n  width. 

- Grades where drainage of water is  intended shall  not be f l a t t e r  
than 2%. 

- Blocks may not be used on the Skidrnore Fountain Station platforms. 


