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SECTI ON 13 — TI MBER STRUCTURES

13-1

13-2

| NTRODUCTI ON TO RATI NG TI MBER BRI DGES

This section covers the rating of tinber stringers and decks. Al
ti mber nmenbers will be rated using the policies and guidelines in
Section 1.

Al new tinmber structures shall be rated using the VIRTIS (currently
l[imted to sawn tinber stringers with sawn tinber decks) program

Ti mber structures with operating capacity |less than 36 tons or
structures that require posting/color coding shall be rated using the
Tl MBER program

Al'l other types of tinmber stringers and decks will be rated in
conpliance with the applicable guidelines within this nmanual and the
AASHTO code. Hand conputations will be acceptable (use AASHTO

MAI NTENANCE MANUAL and MANUAL FOR CONDI TI ON EVALUATI ON OF BRI DGES
SECOND EDI TI ON) .

Exanpl es are presented for the three-stringer types |isted bel ow, as
well as transverse nail |am nated tinmber decks, and transverse plank
ti mber decks.

Ti mber structures shall be rated using guidelines in Subsection 1-6.
For rating non-tinber decks, see Section 3.

An inmportant aspect of rating tinber bridges is that the rating should
reflect the actual condition of the nenbers, as reported fromfield

i nspections. The guidelines for evaluating and accounting for the
condi tion of tinber nmenbers are shown in Subsection 13-3.

The types of stringers covered by this section are:

TS - Tinber Stringer - Tinber Deck
TTD - Treated Tinmber Stringer - Concrete Deck
TTS - Treated Tinber Stringer - Tinmber Deck

PCLI CI ES AND GUI DELI NES FOR RATI NG TI MBER STRI NGERS

Cener al

A. Al | owabl e stress nmethod shall be used to rate tinber structures.

B. All new tinber structures and tinber structures constructed after
year 1960, with transverse nail |am nated tinber decks or

transverse plank decks, shall be rated using the VIRTIS program
Currently, VIRTIS does not rate sawn tinber decks, gl ul am nated
decks and girders.
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Ti mber stringers, as well as transverse nail |am nated tinber
decks, and transverse plank tinber decks, constructed prior to
and including year 1960, shall be rated using the TIMBER program

When plans are not available, the allowable stress values for
Dougl as Fir-Larch (species), select structural (comrercia
grade), beams and stringers (size classification) with

nodi fications as stated el sewhere in this section shall not be
exceeded. For guidelines on determnmining the allowable inventory
and operating stresses for tinmber, see the AASHTO STANDARD
SPECI FI CATI ONS FOR HI GHWAY BRI DGES AND MANUAL FOR CONDI Tl ON
EVALUATI ON OF BRI DGES.

The al | owabl e stress value for shear may be increased by a

nodi fication factor of 1.33. This factor will always be used for
stringers without splits and in good condition. If a beam or
stringer is split horizontally, the increase factor is not

al | oned; see Subsection 13-3.

For structures constructed prior to and including year 1960, the
al | owabl e stresses do not need to be nodified for the foll ow ng:
1) Wet service factor, 2) Load duration factor, 3) Size factor
and 4) Form factor.

For structures constructed after year 1960, the all owabl e
stresses shall be nodified according to the AASHTO STANDARD
SPECI FI CATI ONS FOR HI GHWAY BRI DGES.

The actual di mensions of tinber nembers shall be used rather than
noni nal di mensi ons.

The rater shall evaluate and account for the condition of tinber
menbers as specified in Subsection 13-3.

Stringers Requiring Rating

A

Interior Stringers - Arating is required for the critically

| oaded interior stringer conbined with the worst condition
Factors that influence condition are splits, broken, and repaired
stringers, and wood condition. Mdre than one interior stringer
may require an analysis due to variation in span |length, stringer
size, stringer spacing, differences in |oads or nonents, etc.

Exterior Stringers - An exterior stringer shall be rated when the
section used is different than the section used for an interior
stringer.

Dead Loads

A

VWhen rating tinber bridges with tinber decks use the nmaxi num
asphalt thickness obtained along a transverse cross section taken
at midspan, rather than the average thickness, for dead | oad

cal cul ati ons.
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13-3

B. For timber or nmetal plank decks, dead |oads due to railing curbs,
and wheel guards shall not be distributed to all stringers, but
shal |l be considered to be carried by the exterior stringer

C. The net hod of applying dead | oads due to utilities is left to the
rater's discretion.

Rating Reporting/ Package Requirenents

The rater and checker shall conplete the rating docunmentation as
described in Section 1 of this manual. Any variation fromthe origina
desi gn assunptions shall be added to the Rating Sumary Sheet as
appl i cable. The rating package requirenents shall be per Section 1-13
of this manual and as anended herein:

Consul tant designed projects — Before finalizing the rating package and
when VIRTIS is used as the analysis tool, the Rater shall verify with
the Staff Bridge Rating Coordi nator that the version number of the
program being used is identical to CDOI'S version nunber. Data files
created using a | ower version of the programshall be rejected. It is
required for the CDOT data archive, since the data base managenent
feature inside the programwould not work satisfactorily. After the
analysis is conpleted, the rater shall save the data file. Wen saving
is finalized, the rater shall export the data file in *.bbd format
(i.e., O18-BY.bbd format; bbd = BRIDGEWAre Bridge Data File) on an

| BM conpatible 3.5 PC Disk for delivery with the rating package.

Al so, the version nunmber used during analysis shall be typed on the

di skette |l abel. This ensures proper inportation of bridge data archive
by the Staff Bridge at a | ater date.

EVALUATI NG CONDI TI ON OF TI MBER MEMBERS
Broken Stringers

A In a broken stringer the wood is conpletely separated. The
separati on nust extend a distance equal to or greater than one-
fourth the depth of the stringer.

B. For a broken stringer, the rater shall assune that the stringer
is not there. Use stringer spacing equal to 1.5 tinmes the actua
spaci ng for dead | oad and live load distribution cal culations.

Cracked Stringers

A A cracked stringer is simlar to a broken stringer. A cracked
stringer nust be separated conpletely through the stringer in a
lateral or transverse direction (at or nearly at 90 degrees to
the longitudinal axis of the stringer); however, the separation
must not extend vertically into the stringer nore than one-fourth
the depth of the stringer.

B. The rater will evaluate the crack as follows, depending upon its
| ocation in the stringer
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VI .

VI,

Split

1. In the 1/4 span closest to the support the rater shall use the
al | owabl e shear stress values given in AASHTO wi t hout the shear
i ncrease factor from subsection 13-2.

2. In the center-half of the span, the rater shall calculate the
ef fective or reduced section depth, corresponding to the crack

| ocation on the beam in order for the TIMBER conputer programto
determi ne the bendi ng noment capacity.

Stringers

To be a split, it nmust penetrate conpletely through the stringer
and may or nmay not extend the full length of the stringer

A split will not reduce a nenber's bending capacity.

For stringers that are split the allowabl e shear stress val ues
gi ven in AASHTO shall be used wi thout the shear increase factor
from Subsection 13-2.

Checked Stringers

A

A check is a separation of the wood along the fiber direction
resulting fromstresses set up in wood during seasoning, and
usual | y extends across the rings of annual grow h.

Checks in a stringer may be on either or both sides.

A check will not be considered to reduce the |oad carrying
capacity of a tinmber nenber.

Shaked Stringers

A

Decay

Agi ng

A shake is the result of the growh in the tree and may easily be
nm st aken as a check.

A shake will not be considered to reduce the |oad carrying
capacity of a tinber menber.

Decay can reduce a nenber's | oad capacity.

A reduced section will be rated for shear or bending strength
dependi ng on the | ocation

No adjustment in the allowable stresses for tinber is necessary
for reasons of aging alone. This is in accordance with ASTM D
245, April 10, 2000.
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EVALUATING CONDITION OF TIMBER MEMBERS
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13-4

GUI DELI NES FOR USI NG THE VI RTI S RATI NG PROGRAM

The VIRTIS computer program performs the analysis and rating of sinple
span tinber bridges. Virtis uses the Madero ASD anal ysis engine. This
program was devel oped in accordance with the AASHTO STANDARD
SPECI FI CATI ONS and t he AASHTO MANUAL FOR CONDI TI ON EVALUATI ON OF

BRI DGES.

The programw || not rate sawn tinber decks, glue | anminated stringers,
glue lanminated flooring, flooring placed |ongitudinally, splined or
dowel ed flooring, multiple |layered decks, nor nontinber decks. For
requi red nodification to the allowabl e stresses, see Subsection 13-2
and 13-3.

The library explorer can be used to save conmonly used itens (beam
shapes, non standard vehicles, materials, appurtenances etc.) and this
elimnates the need for all users to define the sane itens repeatedly
t hroughout the program Once a new girder shape is defined or copied
fromthe library, Virtis automatically conputes the required section
properties and beam constants.

The program does consider uniform dead | oads ot her than those caused by
the stringers, deck, and overlay. In the case where other dead | oads
are present that would substantially affect the rating, they shall be
accounted for during the anal ysis.

In the Live Load Distribution Factor wi ndow, when the conpute button is
used to calculate the DF' s automatically by the program Virtis users
shall verify that these nunbers are accurate and matches their

cal cul at ed nunbers.

The configuration browser provides access to the configuration features
of Virtis. It may be enployed to provide specific access privil eges,
i.e. read, wite, delete etc., to the users. This feature is extrenely
powerful, since Virtis/ Opis uses and shares the bridge data from one
comon source. Therefore, it is required that users of this program
create a folder fromthe bridge explorer w ndow (EXAMPLE: MY FOLDER OR
YOUR LAST NAME) before creating the nodel for a new structure

One exanple is presented for structure D-22-C, a nine span bridge
having treated tinber stringers with tinmber decks. For sinplicity, only
one span has been nodel ed using the nost critical condition of the
nmenbers as reported in the field inspection report. A maxi mum of five
spans can be nodel ed using the Virtis.
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13-5 VIRTIS BRI DGE RATI NG EXAMPLE

TI MBER STRUCTURE EXAMPLE, STRUCTURE NO. D-22-C

= ¥irtiz/0pis - [Schematicz: Framing Plan Yiew]

22|_ EII

4" Overlay
— Travelvway-1 i -
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From the bridge explorer, create a new bridge and enter the follow ng
i nformation.

Timnber Stringer-TimberD eck

US Customary [

Cick OK This saves the data to nenory and cl oses the w ndow.

NOTE: Since Virtis uses a conmon/shared database; it is required that users
of this programcreate a folder fromthe bridge explorer w ndow
(EXAMPLE: MY FOLDER OR YOUR LAST NAME) before creating the nodel for a
new structure.
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To add a new tinber material, click on Materials, Tinber, and Sawn in the
tree and select File/New fromthe nenu (or right click on Sawn and sel ect
New). Cick the Copy fromLibrary button and select the Col orado Douglas Fir
Beans Stringers fromthe library. Cick OK and the follow ng w ndow wi ||
open. The ASD Tabul at ed Design Values in this w ndow are based on dry
conditions and do not include any adjustnent factors based on usage

condi tions. Make necessary corrections to the all owabl e bendi ng and shear
stress values. Cick OK to save this tinber material to nmenory and cl ose the
wi ndow.

Bridge Materialg - Timber - 5awn M=l E3

loradao D ouglaz Fir Bean Mo Splitz, Commercial Grade

(T
PowgosFilach =
Seectsmewsl
eams ndstrges 5

koo =
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Fol | ow the sane procedure to copy fromthe Materials |ibrary. Change the nane
of material and size classification. Cick OKto save this tinber deck
material to nmenory and cl ose the w ndow.

Bridge M aterialz - Timber - Sawn | _ O] x|

Colorado Douglas Fir Deck | Mo Splitz, Cormmercial Grade

iud ]
D ouglas Fir-Larch B

Select Structural B 1.600
2 - 4" thick, 5" - B wide 0,930

R
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Add a new tinmber beam shape by clicking on Beam Shapes, Ti nber, and
Rectangular in the tree and selecting File/New fromthe menu (or double
clicking on Rectangular). Enter the actual beam dimensions to be used to
cal cul ate section properties on the dinensions tab. Dressed di nensions shall
not be used. Click OK to save the data to nenory and cl ose the w ndow.

Timber Beam - Rectangular

o
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Click the Properties tab, and then Conpute. Cick OK to save the data to
menory and cl ose the w ndow.

Timber Beam - Rectangular

Gx20 Bearn
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Expand the tree | abel ed Appurtenances to enter the bridge appurtenances
information to be used in the analysis. To define a generic railing, double
click on Generic in the tree and input the generic railing dinensions. Cick
K to save date to nenory and cl ose the w ndow.

Bridge Appurtenances - Generc

Timber Railing
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Doubl e click on STRUCTURE DEFI NI TION (or click on STRUCTURE DEFI NI TI ON and
select File/New fromthe nmenu or right nmouse click on STRUCTURE DEFI NI TI ON

and sel ect New fromthe popup nenu) to create a new structure definition. The
foll owi ng dialog box will appear.

Mew Structure Definition |
Structure Type | Dezcription
Girder-line A structure definition describing ane of mare girders. The girders da WO
Girder zystem A structure definition dezcribing one of more girders. The girders do hay

. | i
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Sel ect G rder Systemand the following Structure Definition wi ndow will
Enter the appropriate data as shown bel ow.

Girder Spstem Structure Defintion

Structure Definition # 1

US Custornary |3
=
-

-

open.
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Following is the partially expanded Bridge Wrkspace tree:

2 Bridge Workspace - D-22-C | _ O] =]

[ Materials

------- (23 Structural Steel

- [ Concrete

- [ Reinforcing Steel

- (L1 Prestress Shand

Bl [ Timber

B [0 Sawn

------- . Colorado Douglas Fir BeamsStringers
- . Colorado Douglas Fir Deck

: I:I Beam Shapes

----- (L Prestress BEeam Shapes

----- (L Steel Beam Shapes

Bl (23 Timber Beam Shapes
----- (L Rectangular

: I:I Appurtenances

b [ Parapet
------- [ Median
- [ Railing
B [ Generic
b g Timber Railing
j Impact / Dynamic Load Allowance

- [ Factors
- [ BRIDGE ALTERMATIMES
- [C STRUCTURE DEFIMITIONS

------- j Impact / Dynamic Load Allowance
------- ,—:% Load Casze Dezcription

------- 2 Framing Plan Detail

------- m Structure Typical Section

------- <& Structure Loads

. [ Connectors

H- [ MEMBERS

I+l
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Cick Load Case Description to define the dead | oad cases. The |oad types are
presented in a single row separated by a comma. The first type applies to LFD
design and the second type applies to LRFD design and it corresponds with the
| oad types presented in the AASHTO Specifications. The conpl eted Load Case
Descri pti on wi ndow i s shown bel ow.

Load Casze Dezcnption

HBP DL MNor-composite (Stage 1) ~|oow =
Rail DL Man-composite {Stage 17 =lopc =
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Doubl e click on Framing Plan Detail to describe the fram ng plan. Enter the

appropriate data to describe the franing plan.

If the bridge has diaphragns,

switch to the Diaphragns tab and enter the appropriate data. Click OK to save

to nenory and cl ose the w ndow.

Structure Framing Plan Details

—

-30.0000
-30.0000
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Doubl e click on Structure Typical Section in the Bridge Wrkspace tree to
define the structure typical section. Input the data describing the typical
section as shown bel ow

Structure Typical Section




April 1, 2002 Section 13 Page 21 of 54

The Deck (cont’d) tab is used to enter information about the deck.

Virtis/ Opis only supports transverse tinber decks. Select the type of deck as
Nai | - Lami nated. The tinber material to be used for the deck is selected from
the list of bridge materials described above. A Nail definition has not been
created yet, so leave the field blank for now. The Deck LL distribution width
in the direction normal to the flooring span shall be per AASHTO St andard
Specifications, Article 3.25.1.1. For this structure, this value is equal to
21.0 inches (15 inches plus thickness of floor).

Structure Typical 5ection

M ail-Laminated Deck |_

Colorado Douglas Fir Deck |_

E |

ok ] b | conce |
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The Ceneric tab is used to enter information about the appurtenances. Cick
New to add a row to the table. Enter the foll ow ng data.

Structure Typical Section

Timber =] Rl DL ~|Back | x|LeftEdge 7 0.00 000 |Right =
Timbeer ¥ | Fesil DL rlBack x| Right Edge 7 0.00 0oo|Let 7
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Sel ect the Lane Position tab. Enter the val ues shown below or click the

Conpute...button to automatically conmpute the | ane positions.
showi ng the results of the conputation opens.

the conput ed val ues.

Structure Typical Section

A di al og box
Cick the apply button to apply
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Enter the followi ng wearing surface information and click OK to save to
menory and cl ose the w ndow.

Structure Typical Section

4" HBF

4.0000

HePOL ]
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Expand the Connectors tree itemto create a nail definition. Double click on
Nail. Define the nail and click OK to save to nenory.

Structure Definition Connectors - Hail Definition

20 Pennyeight

Now that we have created a nail definition, this can be applied to nails in
the deck. Reopen the Structure Typical Section: Deck (cont’'d) tab. Select the
20 Pennywei ght nail definition as the nail on that tab. dick OKto save to
menory and cl ose the w ndow.
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Descri bi ng a nmenber:

The menber wi ndow shows the data that was generated when the structure
definition was created. No changes are required at this tinme. The first
Menber Alternative that we create will automatically be assigned as the
Exi sting and Current Menber alternative for this menber.

Member

Defining a Menber Alternative: Double click MEMBER ALTERNATIVES in the tree
to create a new alternative. The New Menber Alternative dialog will open.
Sel ect Tinber for the Material Type and Rectangul ar Sawn Ti nber for the

G rder Type. Only Tinber is available for the Material Type since a tinber
deck type was selected on the Structure Definition wi ndow. Tinber decks are
limted to tinber beans in Virtis/Qpis.

Mew Member Alternative EH

I -l |Rectangular Sawn Timt =}
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Enter the following data for the Menber Alternative. Click OK to save to
menory and cl ose the w ndow.

Member Alternative Description

US Customary

tMadero ASD |~
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Support constraints were generated when the structure definition was created
and are shown bel ow.

Supports

Falle [
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Use the Conpute from Typical Section button to conpute the live |oad
distribution factors. Refer to AASHTO Table 3.23.1, Article 3.23.1.2 and
Article 13.6.5. 2.

Live Load Distnbution

r | S | e | ootetn |

0527 1.000 0.454 0167
0567 1.000 03354 0333
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Open the Beam Details wi ndow by double clicking on Beam Details in the Bridge
Wor kspace tree. The Beam Detail s wi ndow i s shown bel ow.

Beam Details

_ B

Gx20 Beam |_
Colorada Douglas Fir Beam: =)

[
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The Adjustnent Factors tab of the Beam Details w ndow allows you to enter
adjustment factors to nodify the tabul ated design val ues entered on the
Bridge Materials — Tinber — Sawn wi ndow. The tabul ated design val ues nodified
by these adjustnent factors produce the design allowable stresses. In

Col orado, dry noisture condition is used. Enter 1.0 for all adjustnment
factors. See Section 13-2(F).

Beam Detals
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Enter the followi ng data for the Support Lengths tab. Cick OKto save to
menory and cl ose the w ndow.

Beam Detals

i

50000 0000
3.0000 5.0000
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Open the Deck Details wi ndow by double clicking on Deck Details in the tree.
Enter 1.0 for all adjustment factors. See Section 13-2(F) and the Adjustnment
Factors tab of the Beam Details w ndow.

Deck Details
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Open the Point of Interest wi ndow by double clicking on the Points of
Interest tree. It enables you to enter points of interest, in addition to
those that are automatically generated by the program

Point of Interest M= B
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To performa rating analysis, select the Bridge Analysis Settings button on
the tool bar to open the wi ndow shown bel ow. Select ASD as the Rating Method,
sel ect HS 20-44 vehicle or other vehicles to be used in the rating and click
oK.

Analyziz Settings

- Yehicles -
El- Standard - Irreentary

- H 15-44 i HS 20-44
- H 20-44 Bl Operating

~HS 15-44 L HS 2044
- HS 2015l

- Type 3

- Type 3-3

- Type 352

-Agency

- Colorado Permit Yehicle

- Colorado Posting Type 3
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Select the output tab of the Analysis Settings wi ndow. Check specific boxes
next to the desired output report and click the Engine tab.

Analyziz Setlings

[ 450 Crtical Loads Report
[ ASD Crtical Strezzes Report
[ Dead Load Action Report
[ Live Load Action Report

< Rating Report
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Sel ect the analysis engine and click the Properties tab.

Analyziz Settings

tadera ASD |
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Select the desired Qutput Options and click OK

Madero ASD - Analysis Event Properties

"
i
I}
l

0 - Mirimum output [basic bridge stucture) |_
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Cick the Description tab. Provide a general narrative description of the
anal ysis event and click OK

Analyziz Settings

Wirtis/Opiz' new analysiz evend
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The results of the ASD analysis are as foll ows:

Analpziz Results - Timber Beam Interior
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13-6

TI MBER RATI NG PROGRAM DESCRI PTI ON

The TI MBER computer program performs the conplete analysis and rating
of sinple span tinber bridges. The program was devel oped i n accordance
with the AASHTO STANDARD SPECI FI CATI ONS and t he AASHTO MANUAL FOR
CONDI TI ON EVALUATI ON OF BRI DGES.

The programw || not rate glue |amnated stringers, glue |am nated
flooring, flooring placed longitudinally, splined or doweled flooring,
multiple layered decks, nor nontimnmber decks. In accordance with
subsection 13-2, the program does not nodify the user input values for
al | owabl e stresses.

The program does not consider dead | oads other than those caused by the
stringers, deck, and overlay. In the case where other dead | oads are
present that would substantially affect the rating, they shall be
accounted for during the analysis.

The asphalt overlay depth is used to conmpute the dead | oad, using the
asphalt unit weight of 144 pcf. When the tinber bridge has grave
overlay (unit weight = 120 pcf) the depth entered should be the
equi val ent depth of asphalt to gravel. This is done by taking the
actual depth of gravel, dividing it by 1.2, and entering the result
into the required depth columm. The actual depth of gravel shall be
shown on the Rating Sunmary Sheet.

The follow ng informati on appears as output fromthe program

Stringer

A Total dead | oad nonment and shear for the stringer being rated.

B. Li ve | oad nonent and shear due to HS 20 truck

C Stringer rating for bending and shear for Inventory and Operating

stress | evels.

D. Live | oad nonment and shear due to all three Col orado posting
trucks.
E. Posting ratings for bending and shear for all three Col orado

posting trucks. If all posting rating values are greater than the
respective posting truck weights, and the operating rating is
greater than or equal to 36 tons, then the posting ratings are
not printed.

F. The Overload Col or Code Rating for the stringer being rated is
based on either shear or bendi ng, depending on which controls.
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. Decki ng
A Deck rating for nail |am nated and plank floors at Inventory and
Qperating stress | evels.
B. Posting ratings for all three Col orado posting trucks.
C. The Overload Col or Code Rating is not a function of the deck

rating.
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13-7 TI MBER BRI DGE RATI NG EXAMPLES

Ti mber Rating Program | nput

im. Timber Data

b-22-C
75153

1

Laminated =
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Ti mber Rating Program Qut put

Bat ch: A75153 Ti nber Bridge Rating Dat e: 8/24/2001
Rater: MAN Structure Nunber: D 22-C State Highway: 71

Number of Lanes: 2

Fl oor Type: Lam nated

Ef fective Span Length: 22.500 ft.
Stringer Spacing: 2.271 ft.

Stringer Wdth: 6.000 in.

Stringer Depth: 20.00 in.

Fl oor Thi ckness: 6.00 in.

Bi t um nous Overlay Thi ckness: 4.00 in.
Al low. Stress in Bending: 1600.0 PSI
Al'l ow. Shear Stress: 113.0 PSI|

HS-20 Truck (Gross W. 36 Tons)

Deadl oad Monent: 13.13 KIP-ft.
Li vel oad Monent: 48.09 KIP-ft.
Deadl oad Shear: 1.30 KIPS
Li vel oad Shear: 8.47 KIPS
I nvent ory Operating
Rat i ng Rat i ng
Deck Rating 113. 3 Tons 150. 8 Tons
Stringer
Bendi ng 30.1 Tons 43.3 Tons
Shear 32.9 Tons 45.6 Tons
Monment Capacity 53.33 KIP-ft 70.93 KIP-ft
Shear Capacity 9.04 KIPS 12. 02 KI PS

+ + + Overload Information + + +

These Loads Assune 1-Lane
Di stribution Factor
++++++

+ +
+ Color Code = Wite +
+ +
+ 1-Axle (KIPS) = 45,251 +
+ 2-Axles (4-0) = 54.511 +
+ 3-Axles (4-0) = 59.310 +
+ 4-Axles (4-0) = 69.367 +
+ +
+ +
+ +
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COLORADO DEPARTMENT OF TRANSPORTATION Structure # D-22-C
TIMBER RATING SUMMARY State highway # 71
Rated using Batch 1.D.
Asphalt thickness: 124 mm ( 4 in.) A75153
@ Colorado legal loads Structure type TS

Q Interstate legal loads

Parallel structure #

Structural member STRINGER

DECK

Metric tons  (Tons)

Inventory 27.3 ( 30.1 102.7 113
Operating 39.3 43.3 137.0 151
Type 3 truck

Type 352 truck

Type 3-2 truck

A~ AN NN | S

Permit truck

S | e | e | e | | e’ | N

e | g’ [ e’ | e | | e | N
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S | N | N [ S | | e | e
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L | S L |

Type 3 Truck
Interstate 21.8 metric tons (24 tons)
Colorado 24.5 metric tons (27 tons)

6[&

Type 352 Truck

Interstate 34.5 metric tons (38 tons)
Colorado 38.6 metric tons (42.5 tons)

Interstate

Colorado

Metric tons Tons Metric tons

?ype 32 Truck
35.4 metric tons (39 tons)

38.6 metric tons (42.5 ton)

Metric tons

Tons

Comments

Stringer:

Allowable bending stress = 1600 psi
Allowable shear stress = 113 psi
Bending controlled - Color Code: White

Timber Deck Rated.
Project No: S0021(1)

Rated by Date

Checked by

Date

Previous editions are obsolete and may not be used

CDOT Form #1187a  1/95
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Ti mber Rating Program Qut put

Bat ch: C75202 Ti nber Bridge Rating Dat e: 8/24/2001
Rater: M Structure Nunber: H01-C State Hi ghway: 6

Nunber of Lanes: 2

Fl oor Type: Lam nated

Ef fective Span Length: 23.000 ft.
Stringer Spacing: 2.083 ft.

Stringer Wdth: 5.750 in.

Stringer Depth: 19.50 in.

Fl oor Thi ckness: 6.00 in.

Bi t um nous Overlay Thi ckness: 3.50 in.
Al low. Stress in Bending: 1600.0 PSI
Al'l ow. Shear Stress: 85.0 PSI

HS-20 Truck (Gross W. 36 Tons)

Deadl oad Monent: 11.80 KIP-ft.
Li vel oad Monent: 45.09 KIP-ft.
Deadl oad Shear: 1.18 KIPS
Li vel oad Shear: 8. 44 KI PS
I nvent ory Operating
Rati ng Rati ng
Deck Rating 133. 3 Tons 177. 4 Tons
Stringer
Bendi ng 29.4 Tons 42.2 Tons
Shear 22.1 Tons 31.0 Tons
Moment Capacity 48.59 KIP-ft 64.62 KIP-ft
Shear Capacity 6.35 KI PS 8. 45 KI PS

+ + + Overload Information + + +
Col or Code = Bl ack

1- Axl e (KIPS)
2-Axl es (4-0)
3-Axles (4-0)
4- Axl es (4-0)

36. 289
40. 790
46. 565
54. 246

These Loads Assune 1-Lane
Di stribution Factor

++++ A+t
+++++ A+t

Col orado Type 3 Truck Col orado Type 3S2 Truck Col orado Type 3-2 Truck
Gross Weight 27.0 Tons Gross Weight 42.5 Tons Gross Weight 42.5 Tons
LL Monent 47.0 KIP-ft LL Monent 47.0 KIP-ft LL Monent 47.0 KIP-ft
LL Shear 7.7 KIPS LL Shear 7.9 KIPS LL Shear 7.7 KIPS

Stringer
Bendi ng 30.4 Tons 47.8 Tons 47.8 Tons
Shear 25.3 Tons 38.9 Tons 40. 3 Tons
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COLORADO DEPARTMENT OF TRANSPORTATION Structure # H-01-C
TIMBER RATING SUMMARY State highway # 6
Rated using Batch I.D.

Asphaltthickness: __ 89 mm(_3-5 in) C75202

@ Colorado legal loads Structure type TTS

Q Interstate legal loads Parallel structure #

Structural member STRINGER DECK

Metric tons  (Tons)

Inventory 20.0 121.0 ( 133

Operating 28.1 161.0 ( 177

Type 3 truck 22.9

Type 382 truck

Type 3-2 truck 36.6

Permit truck

w

ul

w

w

©
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N | | N [N [ | S
S | N | N | N [ | e | N’
e N P N e N R N | G N e
S | N | S | N | e | S
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S | e | N | S [ N | N

D Type 3 Truck
Interstate 21.8 metric tons (24 tons)

Type 382 Truck

Interstate 34.5 metric tons (38 tons)
Colorado 38.6 metric tons (42.5 tons)

Type 32 Truck

£ | Interstate
35.4 metric tons (39 tons)
Colorado

1| 38.6 metric tons (42.5 ton)

Colorado 24.5 metric tons (27 tons)

Metric tons Tons Metric tons " Tons Metric tons Tons

Comments

Stringer:

Allowable bending stress = 1600 psi
Allowable shear stress = 85 psi (Split Stringer)
Shear controlled - Color Code: Black

Timber Deck Rated.
Project No: FAP 242-E

Rated by Date Checked by Date

Previous editions are obsolete and may not be used CDOT Form #1187a  1/95
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Ti mber Rating Program Qut put

Bat ch: C75211
Rater: M

Nunber of Lanes
Fl oor Type: Plank
Ef fective Span Length: 25.750 ft

Stringer Spac

ng

Ti nber Bridge Rating

Structure Nunber:

2

1.167 ft.

Stringer Wdth: 4.000 in
: 18.00 in.

Stringer Depth

Fl oor Thi ckness
Pl ank W dth: 14.00

Bi t umi nous Overlay Thi ckness

4.00 in.

Al ow. Stress in Bending: 1600.0 PS|
Al ow. Shear Stress: 113.0 PS

HS-20 Truck (Goss W. 36 Tons)

Deadl oad Monent:
Li vel oad Monent :

Deadl oad Shear
Li vel oad Shear

Deck Rating

Stringer
Bendi ng
Shear

Monment Capacity

Shear Capacity

11.23 KIP-ft
33.99 KIP-ft
1.13 KIPS
8.07 KIPS

I nventory
Rati ng

186.1 Tons
18.6 Tons
19.1 Tons

28.80 KIP-ft
5.42 KI PS

+ + + Overload Information + + +

+ 4+ o+

Col or Code = Bl ack

1- Axl e (KIPS)
2-Axl es (4-0)
3-Axl es (4-0)
4- Axl es (4-0)

These Loads Assune 1-Lane
Di stribution Factor

28. 832
33. 892
36. 364
41. 464

+ 4+ o+

Col orado Type
Gross Wei ght
LL Monent

LL Shear

Stringer
Bendi ng
Shear

3
27.
34

7

21.
22.

Truck Col or ado
0 Tons Gross Wi
1 KIP-ft LL Monent
3 KIPS LL Shear
4 Tons
6 Tons

Dat e: 8/24/ 2001

C- 18- BE State Hi ghway: 37

6.50 in.

Qperating
Rati ng

247.7 Tons
28.7 Tons
27.1 Tons

38.30 KIP-ft
7.21 KIPS

* * (July 1981 Trucks)

Type 3S2 Truck

ght 42.5 Tons
34.8 KIP-ft
7.4 KPS

33.1 Tons
35.1 Tons

Col orado Type 3-
Gross Weight 42.
LL Monent 34.
LL Shear 7.

33
36.

2
5
1
2

8
1

Truck
Tons
KIP-ft
KI PS

Tons
Tons
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Structure #

Q Interstate legal loads

COLORADO DEPARTMENT OF TRANSPORTATION C-18-BE
TIMBER RATING SUMMARY State highway # 37
Rated using Batch I.D.
Asphaltthickness: _ 165 mm(_6-5 in) Cc75211
@ Colorado legal loads Structure type TS

Parallel structure #

Structural member STRINGER DECK
Metric tons  (Tons)

Inventory 16.9 ( 18.6 ) 169.0 ( 186 ) ( ) ( )
Operating 24.6 ( 27.1 ) 224.0 ( 247 ) ( ) ( )
Type 3 truck 19.4 (21.4) ( ) ( ) ( )
Type 3S2 truck 30.0 (33 ,1) ( ) ( ) ( )
Type 3-2 truck 30.7 (33.8) ( ) ( ) ( )
Permit truck ( ) ) ( ) ( )

BD

Type 3 Truck
Interstate 21.8 metric tons (24 tons)
Colorado 24.5 metric tons (27 tons)

Metric tons

Type 3S2 Truck

Interstate 34.5 metric tons (38 tons)

Colorado 38.6 metric tons (42.5 tons)

Tons

Interstate

HB

Colorado

?ype 32 Truck

35.4 metric tons (39 tons)

|{38.6 metric tons (42.5 ton)

Metric tons

Comments

Stringer:

Allowable bending stress = 1600 psi
Allowable shear stress = 113 psi

Bending controlled Inventory & Posting Rating - Color Code: Black
Shear controlled Operating Rating

Timber Deck Rated.
Project No: Bridge surveyed in 1962

Rated by

Date

Checked by

Date

Previous editions are obsolete and may not be used

CDOT Form #1187a  1/95
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Ti mber Rating Program Qut put
Bat ch: A75149 Ti nber Bridge Rating Dat e: 8/24/2001
Rat er: M\Nord Structure Nunber: A-17-D State Highway: 85
Number of Lanes: 2
Fl oor Type: Concrete
Ef fective Span Length: 23.000 ft
Stringer Spacing: 2.229 ft
Stringer Wdth: 6.000 in
Stringer Depth: 20.00 in
Fl oor Thickness: 6.00 in
Bi t um nous Overlay Thickness: 5.00 in
Al ow. Stress in Bending: 1600.0 PS|
Al'l ow. Shear Stress: 113.0 PS
HS-20 Truck (Gross W. 36 Tons)
NOTE: Concrete slab is not rated
Deadl oad Monent : 22.65 KIP-ft.
Li vel oad Monent: 41.01 KIP-ft
Deadl oad Shear: 2.23 KIPS
Li vel oad Shear: 8. 00 KIPS
I nventory Operating
Rati ng Rati ng
Stringer
Bendi ng 26.9 Tons 42.4 Tons
Shear 30.6 Tons 44.1 Tons
Morent Capacity 53.33 KIP-ft 70.93 KIP-ft
Shear Capacity 9.04 KIPS 12. 02 KI PS

+ + + Overload Information + + +

These Loads Assune 1-Lane
Di stribution Factor
++++++

+ +
+ Color Code = Wite +
+ +
+ 1-Axle (KIPS) = 45,203 +
+ 2-Axles (4-0) = 54.224 +
+ 3-Axles (4-0) = 58.850 +
+ 4-Axles (4-0) = 68.518 +
+ +
+ +
+ +
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COLORADO DEPARTMENT OF TRANSPORTATION Structure # A-17-D
TIMBER RATING SUMMARY Sate ey o
Rated using Batch I.D.

Asphaltthickness: _ 127 mm(__ 9 i) A75149

& Colorado legal loads Structure type TTD

Q Interstate legal loads Baraliel structure #
Structural member STRINGER CONC. SLAB

Metric tons  (Tons)
Inventory 24.4 ( 26.9 ) * ( ) ( ) ( )
Operating 38.5 ( 42.4 ) * ( ) ( ) ( )
Type 3 truck ( ) ( ) ( ) ( )
Type 352 truck ( ) ( ) ( ) ( )
Type 3-2 truck ( ) ( ) ( ) ( )
Permit truck ( ) ( ) ( ) ( )
Type 3 Truck Type 3S2 Truck ?ype 32Tk | | -

Interstate 21.8 metric tons (24 tons)
Colorado 24.5 metric tons (27 tons)

Interstate 34.5 metric tons (38 tons)
Colorado 38.6 metric tons (42.5 tons)

Metric tons Tons

Interstate
35.4 metric tons (39 tons)
Colorado
38.6 metric tons (42.5 ton)

Metric tons

Tons

Comments

Stringer:

Allowable shear stress = 113 psi

Project No: FO06-1(3)

Allowable bending stress = 1600 psi

Bending controlled - Color Code: White

* Concrete Deck not Rated, no information available.

Rated by

Date

Checked by

Date

Previous editions are obsolete and may not be used

CDOT Form #1187a  1/95




