
H istory
In 1.976 The Department 's  Standard Speci f icat ions ( these are for  contracts for  new construct ion)  were
revised to inc lude requi rement  for  the par t ia l  removal  of  formwork as deemed necessary for  inspector
a cce5s.

With t ime the Department  determined the par t ia l  removal  was inadequate so in  1991 the Department
rev ised the Br idge Design Manual  requi r ing designers of  any new box g i rders to inc lude requi rements for
appropr iate inspector  access and formwork removal  in  the br idge construct ion p lans.

In 1991the Department  rev ised i ts  Standard Specia l  Provis ions,  and in 1996 the Standard Speci f icat ion
book,  to  requi re a l l  formwork to be removed f rom boxes wi th in ternal  access and for  the boxes to be
vacuumed c lean-again in  new construct ion contracts.  This  d id not  address the removal  of  formwork in
exis t ing br idges.  None of  the br idges the Department  has ident i f ied as current ly  needing formwork
removal  were bui l t  a f ter  1991.

In August  of  2008 the Departments Br idge Branch and Region 6 began work ing towards a pro ject  that
would remove the forms f rom 1.2 o lder  box g i rder  br idges in  the Denver area.  At  th is  t ime,  i t  was noted
that  i t  was not  urgent  but  something that  should be done over  the next  year .

Approximately  81 br idges wi th in ternal ly  accessib le box g i rders were bui l t  before the changes made to
design and construct ion requi rements in  1991.  Of  these,  approximately  17 have been ident i f ied as
needing formwork removal .

These approximately  L7 br idges that  need formwork removal  make up only t4% of  the approximately  118
box g i rder  br idges wi th in ternal  access;  and,  less than a hal f  percent  of  the approximately  3,406 tota l
CDOT br idges.

The State 's  br idges have many needs that  due to funding l imi tat ions cannot  a l l  be addressed at  once,
f rom replacement ,  to  repai r ,  widening and preventat ive maintenance.  The Department  hasto pr ior i t ize
these needs and work on those that  are most  cr i t ica l  to  publ ic  safety and st ructure serv ice l i fe .

The major i ty  of  the o lder  boxes wi th in ternal  access and remain ing formwork are general ly  among the
br idges that  are in  the best  condi t ion.  Only 5 of  the 17 br idges ident i f ied as needing formwork removal
have a suf f ic iency rat ing less than 75 (suf f ic iency rat ing is  a scale f rom L to 100 wi th 100 being the best
condi t ion) .  To compare,  the l -25 br idge over  Broadway that  was replaced a few years ago was rated a 2.
These br idges are in  very good condi t ion comparat ive ly .  l t  should be noted that  as these br idges get  o lder ,
the removal  of  ex is t ing formwork wi l l  become a h igher  pr ior i ty  though as they deter iorate.

Where safe and pract ica l  access to the ins ide of  box g i rders can be provided,  the Department  does so to
enhance inspector  and future rehabi l i ta t ion operat ions.  However in ternal  access is  not  pract ica l  for  most
box g i rders and i t  is  not  avai lable.  For  example,  most  box g i rders are too smal l  to  a l low for  inspector
access.  Sat is factory inspector  and st ructure appraisals  act iv i t ies of  box g i rders can and are conducted
wi th external  observat ion.  Of  course i t 's  ideal  to  be able to fu l ly  inspect  a br idge ins ide and out ,  however,
we a lso re ly  on many other  tools  and inspect ion techniques to determine i f  there are issues re lated to
br idges.

CDOT has approximately  395 br idges wi th box g i rders.  Approximately  only  118,  or  30%, have internal
access.  That  is ,  70% of  the box g i rder  br idges are evaluated and mainta ined wi th only  external  access.

The Mclntyre Street  over  5H58 Avenue Br idge and whether  the formwork contr ibuted to the
d e t e r i o r a t i o n o f t h e b r i d g e d e c k .  l l o o k e d i n t o ( M c l n t y r e S t r e e t o v e r S H 5 8 A v e n u e B r i d g e )  a n d w h e t h e r
the formwork contr ibuted to the deter iorat ion of  the br idge deck.  CDOT has approximately  445 br idges


