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BRIDGE No. 790018, SR40 over HAW CREEK
LOAD RATING NARRATIVE

This load rating is performed as an example, and an update.

HISTORY. In 1965, Project 79100-3503 spanned SR40 over over Haw Creek with five simply-supported 30 foot
slab spans. The design loading was H20-S16-44. In 2004, FIN 407096-1-52-01 installed pile jackets among all
intermediate piers. In 2006, FIN 417154-1-52-01 removed the concrete barrier posts, and retrofitted the bridge
with thrie-beam railing

CONDITION. On 03-05-13, Inspector Loveless found the superstructure in good condition (NBI Item No. 59 = 7),
and the substructure in satisfactory/fair condition (NBI Item No. 60 = 6). Among the superstructure, Loveless
noted slight surface abrasion within each wheel path, randomly-distributed lateral longitudinal and diagonal cracks
up to 1/32in. wide within the top and bottom of the slab. Loveless also noted spalls with heavily corroded steel.
However these spalls were localized to the deck overhang and curbing. The defects do not appreciably affect the
strength of the structure. The substructure is adequate, and the overall condition of the superstructure is good

Full sections are assumed.

ANALYSIS. This rating obtains ample results with a conservative AASHTO distribution. While Load Factor
(aliases “LFR,” "Std.Spec.," "MBE Part B," and "LRFR Appendix D"), is permitted for existing bridges, LRFD is
preferred (FDOT LR MAN at 2.B) and adopted. For simplicity, additional strength from the curb height is
neglected, and all railing loads are uniformly distributed across the width of the bridge. Furthermore shear checks,
where they occur, are abbreviated.

Within this example, consider (1) LRFD simple, (2) Load Factor detailed, and (3) LRFD detailed. For (1) LRFD
simple, evaluate a 1 foot equivalent strip for flexure, and neglect extraneous checks. For (2) Load Factor detailed,
also analyze an equivalent 1 foot strip width; additionally perform minimum and maximum reinforcement checks,
as well as a shear check. For (3) LRFD detailed, use a varying equivalent strip width "E" per lane, to assess

(2) NARRATIVE
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(4) CALCS

790018 Quick Check
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WHERE DOES A
LOAD RATING GO?

Bricge: [730018 | Find... |Inspections (8 k{02126/2013 | | Metric & English
1coNDTON | 2MOTES | 3wioRK |4 s mvenTory | 6scHEDULE | 7mEDIa |

# MNBILoad Ratings:

=

+  Design Load (31) Rating Date Initials ~ Posting (70):

o

5 [5MS 18 (HS 20) j!angxzum MIE |5 MtiAbove Legal Loads |

=

O Boperating Type (B3): |1 LF Load Factor _v| inventory Type (65): |1 LF Load Factor -

2 Operating Rating (B4):| T3.63 ton Inventory Rating(ﬁﬁ):l 44.09 ton

-% Alternate Load Ratings:

= - . g .

z Alt. Op. Rating Type: |NDtYetEntered v| AltInv. Rating Type: |AItIRMethud—1 |

g Alt. Operating Rating: -1.00 ton Alt Inventory Rating: -1.00 ton

N_ Posting Loads by Truck Type:

Operating Inwentary
Truck Type 1: | -1.00 ton I -1.00 ton

PONTIS



SUFFICIENCY
POSTING
PERMIT ROUTING

WHY?

BrNo. Road Intersect HS20/FL120

750142 1-4 WB Central FI Pkwy 55.8

750200 -4 EB Central Fl Parkway 55.8

796518 Saul Street Reed Canal

184000 CR-558 Big Prairie Canal

184078 CR-311 Jumper Creek

730023 Favorita Canal

730064 Outfall Ditch

730065 Outfall Ditch

730940 Korona Canal

730941 Dupont Canal

750825 SR-408 and SR-417

STRUCTURAL HEALTH




1. STRUCTURAL ADEQUACY
AND SAFETY

S, = 55% Max.

59 Superstructure
60 Substructure
62 Culverts

66 Imun:nr: mnn=

2.

SERVICEABILITY AND
FUNCTIONAL OBSOLESCENCE

Sz = 30% Max. 3.

28 Lanes on Structure
29 Average Daily Traffic
32 Appr. Rdwy. Width
43 Structure Type, Main
Bridge Rdwy. Width
VC over deck
Deck Condition
Structural Evaluation
y

Underclearances
Waterway Adequacy
Appr. Rdwy. Align.
STRAHNET Highway
Designation

ESSENTIALITY FOR
PUBLIC USE

Sa

18
29
100

= 15% Max.

Detour Length

Average Daily Traffic
STRAHNET Mighway
Designation




POSTING, 1950s
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MOMENT w IM (kip*ft)
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In addition, for span lengths greater than 200 ft,
critical load effects shall be created by:
e AASHTO Type 3-3 or state legal load multiplied by
0.75 and combined with a lane load of 0.2 klf.

POSITIVE MOMENT
MBE 6A.4.4.2.1a

LEGALS, LRFD

MOMENT w IM (kip*ft)

Su2

SPAN LENGTH (ft)

LEGALS, LRFD



For negative moments and reactions at interior
supports, a lane load of 0.2 klf combined with two
AASHTO Type 3-3 vehicles or state legal loads
multiplied by 0.75 heading m the same direction
separated by 30 ft.

NEGATIVE MOMENT
MBE 6A.4.4.2.1a

LEGALS, LRFD

- M, 2 EACH 75% + 200plf




1.5x10%

1x10

5x103
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(kip*ft)
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SuU4 LRFD 1 TRUCK
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APPENDIX C

TRUCK TRAIN AND EQUIVALENT LOADINGS-1935 SPECIFICATIONS

AMERICAN ASSOCIATION OF STATE HIGHWAY OFFICIALS
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TRUCK TRAIN LOADING

’ H-20-35 LOADING

CONCENTRATED LOAD

18,000 LBS. FOR MOMENT

6,000 LBS. FOR SHEAR

'UNIFORM LOAD 640 LBS. PER LINEAR FOOT OF LANE

G e e e

HS20 TRAIN, 1935 - 2002




MOMENT (kip*ft)
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¢ HS20
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HS20 vs H20 TRAIN

1935 - 2002

6]3.7.2—Posting Loads

The live load to be used in the rating Eq. 6B.4.1-1 for
posting considerations should be any of the three typical
legal loads shown in Figure 6B7.2-1, any of the four single-
unit legal loads shown in Figure 6B7.2-2 or State legal
loads. For spans over 200 feet in length, the selected legal
load should be spaced with 30 feet clear distance between
vehicles to simulate a train of vehicles in one lane and a

single vehicle load should be applied in the adjacent
lanes(s). When the maximum legal load under state law
exceeds the safe load capacity of a bridge, restrictive
posting shall be required.

LEGALS, MBE 6B.7.2

LOAD FACTOR




MOMENT w IM (kip*ft)
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LOAD FACTOR
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LOAD FACTOR




MOMENT w IM (kip*ft)

— SU4 LFR MBE
= SU4 LRFD MBE
— SU4 LFR 1 TRUCK
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PERMITS

MOMENT w IM (kip*ft) SHEAR w IM (kip)
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MOMENT w IM (kip*ft) SHEAR w IM (kip)

1.5x10% 250
1.40*HL93
max (PERMITS)
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RFFL120= 1.15

LLavaiLABLE= RFEL120LLFL120

LLAVAILABLE
RFTTT3= =1.01

LLrT73

PERMIT EXAMPLE 1

DURA-STRESS INC. -
BOX 781 LEESBURG, FLORIDA




PERMIT EXAMPLE 2

MOMENT (kip*ft)
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RF NEEDED

0

(e PERM [ T
e PERFECT ROUTING
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RF NEEDED,
PERFECT ROUTING

FR NEEDED

1.4
1.2

1
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== PERMIT/M.HL93 mod
== PERMIT/M.FL120mod

0

100 00

2
SPAN LENGTH (ft)

RF NEEDED, REAL-WORLD

IM = 20%0



RF.NEEDED for ALL PERMITS (IM = 33%)

= P /M.HL93 mod
----- P/V.HL93 mod
= P /M.FL120 mod
----- P/V.FL120 mod

SPAN LENGTH (ft)

RF NEEDED, ALL PERMITS
IM = 33%0

ROUTING ACROSS
CONTINUOUS SPANS
FL120vs TTT3

o

111 g




RF.NEEDED for ALL PERMITS (IM = 33%)

1.2

- P/M-HL93
..... P/VHL93 mod
P/M.FL120 mod
..... P/VFleo mod

0 - .- | - ]
SPAN LENGTH (ft)

FL120 MODIFICATIONS
FL120 - simple
HS20 - historic
HLO93 - different

PRESTRESS

SHEAR p<l




| [ RATING FACTORS RATING FACTORS | RATING FACTORS
OPERATING | Method | Level | Vehice | {Operating) ! (Operang) | _ {Operating}
i L Service | Service Il _Strength | Senvice | Service Il Strength | Service | _Service lil__Strength
CFO | Design | HS20 truck | 806 142 221 | ﬁﬂfg_f—?rﬁ
_ | Pemit| Tig0 | 538 085 148 | 428 _ 083 150 | 466 0.65 1.51
| Flexure @ LRFR | Design | HL-93 5.88 1.29 159 | 472 1.13 1.57 | 547 0.96 1.59
centerline [ Legal | HS-33 | 4.87 mn 137 | 4.00 0.96 1.33 | 4.7 0.82 1.37
| | Parmit HS-33 5.39 1.18 1.07 4.27 1.03 1.70 501 0.88 162
_____ Permit | T160 113 | 455 1,10 1.89 5,20 0.91 172 |
= o 301 S 420
| L 1.81 3.36_|
Shear @ critical | LRFR | Dasign ) HL-83 2,80 2.83
|~ section (h12) | Legal | Hs3 231 237
| Permit | HS-33 3.07 313
| Permit | T160 3.6 3.18

HL93 OPERATING
LEAP 1.88
SDR 2.80
CORVEN 2.83

2005
LOAD RATING CONFERENCE

CONSPAN ER1Z SMART D5 3 PG
EH Lo BIT 3 GEN 1 GEN 3 ACI 1 w1 3 | erioce | cen 1 cEn 2 3 [ 3 | surer
crit 1.40 ©.98 1.33 0.91 1.63 .12 0.91
i 11 1.04 1.30 1 1.24 0.63
HLES 120 1. 08 1.0 1 1.31 0.93 .90 1.71 1
v 3L 1.03 1.02 0.90 101 1.23 1.04 1.27 1
aL 1.2 1.1 1 1.02 1.33 1 1.1 1.1 1 1.36 g | 134
L 1.54 1.72 1 1.12 1 3 1 4 1 1 0 1.23 1.10 1 A
Crit 1.85 1.29 1 1.19 2.11 1.46 1.37 1 2.2 1.22
L 164 1 1.51 1.34 1.69 1 1.54 2.3 1.31 1.21 1.24
HL93 2L 1.45 1.56 1 1 1.20 1.58 1 1. 0.97 1.26 ). 8 1.61
OFR 3L 1.8 2.1 1.60 2 2.0 1.31 1.70 ISSTIN IS
1.4l 2.16 2.24 1.32 1.72 2.27 2 2.43
o.sL 2.70 145 2 2.52 3 2
it 1.21 ] 1.23 0.83 1.50 1 1.14 1 0.83
)L 1.o0 1 EE] 119 0.73 14 1 0.82 1.06 ) 1. 84
1 B 1.18 0.84 6 0.73 0.95 1 BE .92
FL120

HL93 OPERATING
MIN 0.97, MAX 2.11

2013
PRESTRESS SHEAR




1. BETA-THETA TABLES
2. GENERAL METHOD
3. SIMPLIFIED (ACI)

LRFD PS SHEAR METHODS

RF HL93 OPERATING
AT 30%0 SPAN IS
1.60 or 2.017

+ ([Vu = Vp[) = Aps (- Tpo

28500ks1- Apg (X)

WHETHER CAPACITY PENDS

UPON FACTORED LIVE LOAD?




1. TRADITIONAL
2. FAILURE PLANE, 2012

3. FAILURE PLANE, 2007

LRFD PS STIRRUP METHODS

AREA OF STIRRUPS

FAILURE PLANE

Pt J
ft /

/

7

(1) TRADITIONAL




AREA OF STIRRUPS

FAILURE PLANE
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1
20
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| E | t
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20 ] 2w
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0 . 0 . 3
As plt fy=T74kip As_plt fy=380kip As.p1t Ty =172kip

74 KIP 80 KIP 172 KIP
2012 LRFD C5.8.3.2-1 2012 LRFD C5.8.3.2-2 2007 LRFD C5.8.3.2-3

STIRRUP COUNTING METHODS
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As pt Fy=80kip

80 KIP
2012 LRFD C5.8.3.2-2

2013

0.8

0.6

0 10 20

RF.SHEAR GENERAL METHOD
— RF.SHEAR V.ci V.cw METHOD

FL120 SHEAR RF

(STIRRUPS ACROSS FAILURE PLANE)

ACIl & GENERAL METHOD
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12
1
038
0.6
0 10 20 30 40
RF SHEAR GENERAL METHOD

SHEAR GOVERNS
NEAR MIDSPAN?

Omission of Web Reinforceme
Aswead:PCl Jou




SHEAR
UNCONFINED DEBONDING




PRESTRESS
FL120

SERVICE |

Limiting steel stress to 0.9F, 1s mntended to ensure that

cracks that develop during the passage of overweight
vehicles will close once the vehicle 1s removed. It also

ensures that there 1s reserve ductility in the member.

FL120 SERVICE | RATIONALE
MBE C6A.5.4.2.2b

the stress in the tendons is limited to 90% of yield

BULLETIN, 09-01-2011




6A.4.2.2 Limit States

Replace Table 6A.4.2.2-1 with FDOT Table 6A.4.2.2-1.

FDOT Table 6A.4.2.2-1 Limit States and Load Factors for Load Rating

Load Factors

9, —(Fy +F, +F)

Permanen 1 Load Transient Load Design Load
Bridge Type Direction Limit State TU Legal Load FL120
DC DW EL FR CR TG Inventory Operating Permit
SH
Prerslressed Strength | 125 1.50 n/a /i nia n/a 175 1.35 1.35 nia
rete (Flat Longitudinal Strength Il 1.25 1.50 nia nia n/a n/a n/a nf‘a nt'a 1.35
Slal b nd Deck / Senvice | 1.00 1.00 nf‘a n/a n/a n/a n/a Va /a C1.00D)
Girder) Service I 1.00 1.00 nia ma m‘a 0.80 U BU U EU na
Strength | 1.25 1.50 n/a 1.75 1.35 1.35 fi

Prestressing Steel Tension
5

“FL120 SERVICE I”

“LOWER TENDON LIMIT, 90%0 YIELD”

MBE RATIO CHECK

not a true rating factor
CRACKED, SIMPLE
understates capacity
UNCRACKED

overstates capacity
STRAIN COMPATABILITY
difficult

TENDON LIMIT, METHODS
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CHECK PROGRAM WITH
STRUCTURES LAB DATA

I RN D

DEFLECTION (in.) vs LOAD (kip)

DEFLECTION (in}

POINT LOAD (kip)

INPUT, STRAND STRESS

fpsppur = 2125 ksl fhy = 2125 ki

Mr AT YIELD, WORKSHEET M gey = 495 -kip <R

Mr AT YIELD, LOAD TEST Sl)kjp—ifv Mo = 499 kip -ft

CHECK PROGRAM




HERE GIVEN vy, = 1.35,

IQI:STRENGTH 11 = IQFTENDON LIMIT

GOVERNING FL120 SERVICE |
TENDON LIMIT, ANYONE?
(WITH CALCS)
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LOAD TEST
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RESOURCES,
PROGRAMS

452001
Elevation View (Leading shown in Bridge Site 1)

12000in
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REINFORCEMENT

SELECT 1

VEHICLE: 4

SELECT K
LOWGITUDTHAL il
LOCATION:

RC SLAB

MBE_ENAMPLE A7, Page 3 of 7

LATERAL DISTRIBUTION, EARTH «

LATERAL DISTRIBUTION, GOVERNING e e

LATERAL Df

AT
1 LANE, EARTH
ARTH

OLD-STYLE

RC CULVERT S




RESOURCES,
TIPS

DISTRIBUTION

WHEEL LINES PER GIRDER
WHEEL LINES PER STRIP FOOT SLAB

DESIGN LOADING

ORIGINAL DESIGN LOAD
ORIGINAL DESIGN METHOD

IMPACT (I1M)
IM = 33% PERCENT

LOAD RATINGS SUMMARY
(SEE EXAMPLE)




CONSPAN

CHECK STIRRUP STRENGTH
CHECK ACI SMIPLIFIED SHEAR

SMART BRIDGE, SLABS
CHECK ORIGINAL SECTION BY HAND

MDX

USE “LRFR RATINGS,” FOR LRFD
USE BATCH FILES, FOR LEGAL LOADS

SOFTWARE

PRESTRESS
SHEAR, UNCONFINED & DEBONDED

DISCONTINUOUS BARRIERS
USE RIGID SECTION ASSUMPTION

MAKE A QUICK CHECK

USE HAND CALCS
BE APPROXIMATE, BUT ACCURATE

CAUTIONS




SUBMIT BUSINESS CARD
FOR FTP GRAB-BAG ZIP:

EXAMPLE SUMMARY
EXAMPLE LOAD RATING
LIVE LOAD PROGRAMS

RC PROGRAMS
REFERENCE MATERIAL

END




