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Shfficiency Rating = S1+S2+S3  $4

0~100
(entirely sufficient)
(entirely deficient)
50 (Replacement)
(Rehabilitation) 50 80






Sufficiency Rating Formula and Example

The sufficiency rating formula described herein is a method of
evaluating highway bridge data by calculating four separate factors to
obtain a numeric value which is indicative of bridge sufficiency to
remain in service. The result of this method is a percentage in which
100 percent would represent an entirely sufficient bridge and zero
percent would represent an entirely insufficient or deficient bridge.

An asterisk prefix is used to identify a sufficiency rating that was
caleculated even though some essential data was missing or coded
incorrectly. The Edit/Update Program will substitute a value for the
unusable data (which will not lower the rating) and calculate the
sufficiency rating. The asterisk is dropped when the unusable data is
corrected. It is nmormal that all culverts with Bridge Roadway Width,
Curb-to-Curb - Item 51 coded '0O000' will have an asterisk prefixed
sufficiency.



d.

b.

Sufficiency Rating Formula

Structural Adequacy and Safety (55% maximum)

If Item 59 (Superstructure Rating) or

Item 60 (Substructure Rating) 1is =2
=3
= 4
=5
If Item 59 and Item 60 = N and
Item 62 (Culvert Rating) is = 2
= 3
= 4
= 5

Reduction for Load Capacity:

Calculate wsing the Tollowing formulas where
IR is the Inventory Rating (MS Loading) in tons

or use Figure 2:
B = (32.4 - IR)"* x 0.3254
or

If (32.4 - IR) = 0, then B = 0

then

then

A

= <

b= S

Only the lowest rating code of Item 59, B0, or 62 applies

55%
40%
25%
10%

5%
40%
25%
10%

“B* shall not be less than 0% nor greater than 55%.

5, = 55 - (A + B)

S, shall not be less than O% nor greater than 55%,



FIGURE 2. Reduction for Load Capacity
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2. Serviceability and Functional Obsolescence 30% maximum)

4. Rating Reductions 13% maximum)

If #58 (Deck Condition) 1is < 3 then
-

If #67 (S5tructural Evaluation) is < 3 then
S:

IT #68 (Deck Geometry) is =3 then
23

If #89 (Underclearances) is =3 then
-

IT #71 (Waterway Adequacy) is £ 3 than
- s

If #72 (Approach Road Alignment) is < E then
= 5

J= (A+B+C +D+E+F)

J shall net be less than 0% nor greater than 13%.
b. Width of Roadway Insufficiency 15% max imum)

Use the sections that apply:
| applies to all bridges;
) applies to 1-lane bridges only:
) applies to 2 or more lane bridges;
)} applies to all except 1-lane bridges.
Alsc determine X and ¥:

X (ADT/Lane) =
first 2 digits of #28 (Lanes)

Y (Width/Lane)* = Item 51 (B '
first 2 digits of #28 (Lanes)

MM OommMm a0 Ooo TEE »nE

] [ L T ] i ounon i [ ]

nm

5%
1%
4%
1%
4%
1%
A%
1%
4%
1%
&%

1%

*A value of 10.9 Meters will be substituted when item 51 is coded 0000

ar not numeric.

2000




(1) Use when the last 2 digits of #43 (Structure Type) are
not equal to 19 (Culvert):

IT(#51 + 0.6 meters) < #32 (Approach Roadway Width) G =
(2) For 1-lane bridges only, use Figure 3 or the following:

ITf the first 2 digits of #28 (Lanes) are equal to 01 and

Y = 4_3 then H= 15%
”{5.5—1"
1.2
¥ > 4.3 « 5.5 H =
Y2 5.5 H= 0%

(3) For 2 or more lane bridges. If these limits apply,
do not continue on to (4) as no lane width reductions
are allowed.

If the first 2 digits of #28 = 02 and ¥ > 4.9, H = 0%
IT the first 2 digits of #28 = 03 and ¥ > 4.6, H = 0%
If the first 2 digits of #28 = 04 and ¥ > 4.3, H = 0%
IT the first 2 digits of #28 > 05 and ¥ > 3.7 H = 0%

(4) For all except 1-lane bridges,use Figure 3 or the following:
It

¥ « 2.7 and X > 50 then H = 15%
¥ « 2.7 and X < 50 H=T7.5%
¥ > 2.7 and X = 50 H = O
If X > 50 but = 125 and
Y = 3.0 then H = 15%
Y2 3.0 <4.0 H = 15(4-Y)%
¥ > 4.0 H = 0%
If X 125 but = 375 and
Y < 3.4 then H = 15%
Y > 3.4 <4.3 H= 15(4.3-Y)%
Y > 4.3 H = 0%



Width of Roadway Insufficiency

Figure 3.
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If X » 375 but = 1350 and

3.7 then H= 15%
49=-F
Y = 3.?{4.9 H IS[ 1.3 }%
¥ = 4.9 H= 0%
If X > 1350 and
¥ <« 4.6 then H= 15%
49-Y
1 Y
4.6 « 4.9 H 5[ 132 :}
Y= 4.9 H= 0%

G + H shall not be less than 0% nor greater than 15%

C. Vertical Clearance Insufficiency - (2% maximum)
IT #100 (STRAHNET Highway Designation) > 0 and

#53 (VC over Deck) > 4.87 then I = 0%

¥53 < 4.87 I = 2%

IT #4100 = O and
#o3 = 4.26 then I

0%
#532 < 4,26 I = 2%

$5; =30 - [ J+ (G+H)+1I]

S; shall not be less than 0% nor greater than 30%

Essentiality for Public Use (15% maximum)
a. Determine
5 + 5
K =
BS




b. Calculate:

BIN ADT ) x#1N DetoirLength
A= 320,0002K

shall not be less than 0% nor greater than 15%.

C. STRAHNET Highway Designation:
IT #100 is > O then B =

2

IT #100 = @ then B

?

S, = 15 - (A + B)

S, shall not be less than 0% nor greater than 15%

Special Reductions (Use only when 5, + 5, + §, > 50)
a. Detour Length Reduction, use Figure 4 or the following:
A= (K19)* = 7.9 x 109)
shall not be less than 0% nor greater than 5%

b. If the 2nd and 3rd digits of #43 (Structure Type, Main)
are equal to 10, 12, 13, 14, 15, 16, or 17; then

5%
2 digits of #36 Traffic Safety Features)

If
If 3 digits of #36
IT 4 digits of #36

nwn
(= =N
Qoo
nm

S, = A+ B+ C

S5; shall not be less than 0% nor greater than 13%

1%

3%

Sufficiency Rating = §, + 5, + §, - §,

The Rating shall not be less than 0% nor greater than 100%



Figure 4. Special Aeduction ‘or Detour

L2ngLn

\ e
-

\ "

i by

ol

\ [
e =
o

__"r—

o

@
=]

£ 0

5 i

a L o -

o 2 = r

-85 i

= I 5 3

QDB <

« ™~@To B

w 0onon M

= = > > i
M K=

- (|
FTTETTTER TTETTTTIOT FTrrrrreri FETNTETTT I TR TETTRETTETTTIOTT ':'
<t — o

NOILIMNAd3IH HLIDNIT HNOo13Jd

H

D TOUR L NGTH N KILOMET



EXAMPLE

Calculation of Sufficiency Rating

Structural Adequacy and Safety
a =

B

[32.4 - 19.8 metric tons)]"® x 0.3254 = 14.6
S, =55 - (10 + 14.6) = 30.4

serviceability and Functional Obsolescence
A=3% B=1% C=4%, D =NA, E=NA, F=NA
o

(3+1+4) = 8%

18500 = 9250 Y =7.9m = 3.95
2 2

(1) If 7.9 + 0.6) < 12.2 then G = 5

X

(2) Not Applicable

(3) MNot Applicable

(4) If ¥ = 9250 and Y = 3.95 then H = 15
G+H=25+ 15 = 20 (however, maximum allowable = 15)
I =20
S, =30 - [ B+ (15) +0 ] = 7.0
Essentiality For Public Use

85
-
aw P D TBERN | o dihoiniver i illovaile = 15)
320,00050.44
B =0

S =15- 15+ 0) =0



4 Special Reductions
S, + 8 + 8 = (30.4 + 7.0 + 0.0) = 37.4
S, = NA

SUFFICIENCY RATING = 30.4 + 7.0 + 0.0 =
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Bridge Inventory Record

Disict 12  County _ 0BD  Cont-See 0027-08 Stnelure 057 Rowle  US 20A EB

Bridge Name _Bulhead Bayou Bridge

Odomedar Reading al beginming of Road M Briciga Milepaini 24 854

General Description _5-simple pan concrete siab bridge on concrete substruclure. 0 degres skew Obsciete
concrete past and beam railing with standard transifions and lerminals. Mon-standard guardience (rai

hesght < - 7). Bridge is on a high-speed paved road with a very high ADT (~12 000 vpd).

Clear Widlh betwesn Curbs 27 - Approach Foadway Widlh Escluding Shoulders _ 24
Type Deck & Surfacing  Concrate deck with 5° ACE avaray
Vertical Clearance Unimpaired
Slringers.  Spans 1-5 _
concrelaslab =~~~ Sie 16" thick Humbmer NIA
Spacing MiA Controlling Span Length (G- Bearings) 19° .. 0"
Sinngers:  Spans
Sz Murnbar
Spacing —_— Coniroling Span Length [C-C Bearingzs)
slringors:  Spana "
Gize ___ Mumbar _
Spacing Cenirofling Span Langth (C-C Bearings) 2
el .E..; Tey
temarns _Horzontal and verical alfignments are good. Deck and approaches Ferlar o "'-.I'J
r ﬁ 5 o=
are seldom overtopped by Moodwaters. Mo encroachments. Plans arp ;f- a2 SRR LA
T S T AL WOCH A
n -
H'I'Eiﬂm_._ A 1'?1 I".-:?d.- 79 ?53‘:‘.__..&,;
LS 1..ﬂ‘r¥ T'E,'P“i"" S
h qﬁ. ,,,,, as ‘nll‘l-':'
Wiy Oriar, BT
Jabe B 15432 B ___ Irvenioried by .
) " Mahsssk Enginssring, Inc.
utvisery Spaad a5 mph (spead limit) N Dala af kreentony Junae 8 1995

‘osted Load Resirichon Mons Shaat Mo, 1 af 1 Sraals

i




DATE:_ Ty R. quﬁ

BRIDGE DESCRIPTION_Bu llhead Baye, Bl

|SHEET | OF, 2 REFERENCE VERTICAL DISTANCE
PT. YEARS/NITIALS
HORZ. 35 [iaa=
| LOCATION DIST. | UPPER | LOWER T|EIH |
{Abt Mo | (wn fa | o ¥ (o 3.2°] 597 |
10" o” D G G| A I
Bent 2, 20’ D e Lol ] &.1° |
10 30 n 3 RO | 28 [
o 0 & g.z'| 8.4°
49 0 G -7 1.8
ALY 53 D & 2.0 " 122.2"
vy 53 ¥ F n-5'1 0.0’ 1
TS Sin' n [ Tha N 7Y
Bent 4 el O (s e 1 o3
Flo o M (s T6' | 29
Bo’ i G 5’| &9
[ B0 D G laa | 3/°
1=e8 i I 2.3 2.1
| Low) Bpom ] E Iy |22
Degh o B lo" 1.0
S35 wE D (3 2.9°
|
LUPPER REEERENCE POMWTS LOWER REFERENCE POINTS

A TOP OF RAILING
B. TOP OF DECK
C.WATER LEVEL

0. OTHER |DE of cuahy

E. TOP OF CAP
FANATER LEVEL
G CHANNEL

H OTHER
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Tacey Deswrtnisnt af Miesago-fedon
Foerrn 1001 - §1-43

Bridge Inspection Record

Distnct __ 12  Cownty 080  Com-Sec OO2T-08 Stucture 057  Route  US 90A EB
Desenplion 3 Simple Span Concreta Slab Bridas Over Bullhead Banyou
Inspecters Signalure Diata _Oieay
M - Mol applicable i LT
G+ Excalled condition e N Te
f - Very good condiian = ""'::"'1_ N e "
T - Good condition - soma minar prablems 7 N e
8- WMMrmMHmmmnmldmmh-ﬂ e T
5 - Fair condition - mince detedoration of sractural slameds [Etmnzrem| -
4 - mm-mqmmm:ﬂmwm P
¥ - Senous candiice, - deterioration seriously affects struciusal capacty
- Critical condition - bridge should be ciosed untl repaired S
1= Fafing condifien - bridge ciosed Bl repairabia rg,,f.-_. )
- D« Failed condifion - bricge cesad bt beyond repair LLTE
I Emier a rating for asch sfement of eaeh campaonent, Tha falifg should equal or excesd the mnimum rading lsded to the el af sach
sement. Companent Ratings should equal the lowast rating of any slemed of the companent Fully supportive comements ans to
b macs harean of an aBtachmants tor all ratings o 7 or balow
Min. _____ Deck (item 53} [ Ritlag | Min. Superstructure (lem 83) | Rating
1 Dack-Rating E 0 Main Members - Steal M
0 Main Mambers - Concrats o |
I Main Mambers - Timbar M
8 ‘Waaring Surase = 0 Main Moemser Connactions M
G Jownts, Expansion, Cpen M 1 Flaer Systern Mambars )
& Joints, Espangan, Sealed i 2 1 Floor Sysiam Cannections
& Jgints, Sehar [ 5 Secondary Mambars
& DCeainage System & & |5 Secendary Member Conneclion
8 Curbs, Sadewalks & Parapess 7 |4 |& Expansicn Bearings
-8 Madian Barmar 7] f Foosd Baarisgs |18
5 Ralings 7 S5 |8 Stes Protecstvs Coaling ] - T H
] T Railing Frotecihe Coating ] it 2 M
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Raritan River Bridge, Garden State Parkway (Between Ext 125-127)
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