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1. SAMPLE OF MULTI-HAZARD RESPONSES

2. EXAMPLES OF RESPONSES, TEMPORARY AND 
PERMANENT

3. RISK AND SOLUTIONS 

4. FUNDING 

5. OWNERS’ FLEXIBILITY

6. RECOVERY PERIOD, “TIME ELEMENT”

7. RESTORATION COSTS

Presentation Topics



RESPONSES TO MULTI-HAZARD EVENTS ARE:

1. DEPENDENT ON THE SIZE OF THE IMPACTS

2. LEVEL OF NATIONAL ATTENTION

3. OWNERS ABILITY TO MOBILIZE ADEQUATE RESOURCES

4. OWNERS EXPERIENCE WITH RECOVERY FROM 
EXTREME EVENTS



MAJOR EVENTS CAUSE SHORTAGES OF AVAILABLE 

RESOURCES AS VARIOUS PRIVATE AND PUBLIC ENTITIES 

COMPETE FOR THE SAME EQUIPMENT AND CAPABLE PEOPLE. 

AT THE SAME TIME NORMAL ACCESS ROUTES, POWER, 

COMMUNICATIONS BECOME COMPROMISED, THUS 

WORKING WITH SCARCITY BECOMES THE NORM



FOR EACH DAMAGED ASSET THE BASIC DECISION

REPAIR

OR

REPLACE



TYPICAL APPROACH DOT DEPLOYED DURING EXTREME EVENT

AN EMERGENCY MULTI-AGENCY TEAM IS DEPLOYED AND 

HOUSED AT SELECTED LOCATION. DOT’S TEAM MEMBER 

MAKES AVAILABLE RESOURCES IT CAN PROVIDE AT AFFECTED 

SITES

CRITICAL PROBLEMS AND INTERRUPTIONS ARE IDENTIFIED, 

CREWS ARE DISPATCHED FOR REPAIRS AND RESTORE 

SERVICE

SOON AFTER PRE-SELECTED TEAMS EVALUATE THE REPAIRS 

RECOMMEND ADDITIONAL WORK OR RELACEMENT AS 

NECESSARY



March 2016 Flood











CASE 1

• TIME, EARLY 1980’S 

• LOCATION I-59, PEARL RIVER BRIDGE MAIN SPANS

• CONDITION, MULTI FLOOD EVENTS AND ABANDONED 
BARGE CAUSED HEAVY SCOUR AND BRIDGE INSTABILITY



I-59 Bridges over 

the Pearl River



Affected bridges



AFFECTED BRIDGE 

ELEMENTS





BRIDGES’ DIMENSIONS:

2607’X28’

YEAR BUILT: 1960

MAIN SPAN STEEL:175’

MIN.VERT. CL.= 35’

MIN.HORIZ CL= 130’

SUBSTRUCTURE:

PILE BENTS W/

5-54” PCPILES



ORIGINAL CAP- BENT 23

5-54” precast concrete cylinder piles



ORIGINAL 

GROUND LINE

GROUND LINE 

AFTER OBSERVED 

SCOUR





Rank Year Date gage height, ft
Stream 

Flow (cfs)

1 1983 Apr. 09, 1983 21.05 230,000

2 2016 Mar. 14, 2016 20.58 206,000

3 1874 1874 20.2 198,000

4 1900 Apr. 19, 1900 19.7 179,000

5 1980 Apr. 02, 1980 19.75 173,800

6 1979 Apr. 26, 1979 19.25 155,000

St. Tammany Parish, 

Louisiana

Hydrologic Unit Code 

03180004

Latitude 30°23'06", 

Longitude 89°44'12" 

NAD27

Drainage area 

8,494.00 square miles

Gage datum -0.05 feet 

above NGVD29

USGS 02492600 Pearl River at Pearl River, LA















1. SCOUR CAUSING HEAVY LOSS OF PILE 

PENETRATION AT BENTS 23 AND BENTS 24

2. EXCESSIVE MOVEMENTS AT THEIR TOPS, 3” TO 4”

3. BTS23 & 24 WERE TIED OFF TO PREVENT 

FURTHER MOVEMENT

4. THEIR REPLACEMENT WAS BEING PLANNED

5. UNACCEPTABLE LONGITUDINAL MOVEMENT WAS 

SET AT FIVE INCHES MAXIMUM

6. TILTMETER WAS INSTALLED







SUNKEN 
BARGE

BENT 23 AND 24 NB AND 
SB



1.Spans removed

2.Bent cap demolished

3.Existing piles driven 

down 30’

4.New cap/footing 

poured

5.New columns built

6.Spans placed back on 

top of the new cap



ADDED BRIDGE ELEMENTS











Low bidder, selected pay items 

Concrete Cap Demolition (4)= $165,000

Mobilization $100,000

Interstate CrossOver Detour    $399,360

Removal and Reinstallation 

4 Spans $300,000

And Girder Restoration

Re-driving all 54” piles $67,000

Total $1,752,494



August 2016 Flood

• AUGUST 2016 FLOOD EVENT



By U.S. Department of Agriculture -



LA 10: AMITE RIVER SCOUR REPAIR

state_route_number

LA0010 

AMITE RIVER @ DARLINGTON 

i109_pct_adt_truck   23

i29_adt 002300

Year Completed 1963

Dimensions=605’x28’



1) 22.54 ft on 08/13/2016

(2) 22.05 ft on 01/25/1990

(3) 21.76 ft on 04/22/1977

(4) 21.17 ft on 04/13/1955

(5) 20.29 ft on 04/07/1983

(6) 20.20 ft on 01/07/1950

(7) 20.19 ft on 03/25/1973

(8) 20.17 ft on 01/28/1994

(9) 19.69 ft on 03/18/1961

(10) 19.59 ft on 03/28/1980



Location





LA 10 Amite River
Channel Migration

Photos from Atlas Louisiana GIS & Google Earth



LA 10 Amite River
Channel Migration: December 2015 Aerial



LA 10 Amite River
August Flood Photos

http://www1.wbrz.com/videos/big-rig-
washed-away-by-flooding-on-hwy-10

8/14/2016
8/22/2016

http://www1.wbrz.com/videos/big-rig-washed-away-by-flooding-on-hwy-10




















LA 10 Amite River
Construction Photos



LA 10 Amite River
Construction Photos



Line
Numb

er

Item 
Number

Item Description Quantity
Unit of
Measu

re

- 1 -
Barriere Construction 

Co., LLC.

- 2 -
Palmisano 

Construction 
LLC

- 3 -
Cycle Construction 

Co. L.L.C.

- 4 -
KCR 

CONTRACTORS, LLC

Unit 
Price

Total
Amount

Unit 
Pric

e

Total
Amount

Unit 
Price

Total
Amount

Unit 
Price

Total
Amount

0001
202-02-
32120

Removal of Pipe (Side Drain) 15" DIA RCP 22 LNFT 25.00 550.00 0.01 0.22 24.00 528.00 15.95 350.90

0002
203-07-
00100

Borrow (Vehicular Measurement) 4,860 CUYD 30.00 145,800.00
40.0

0
194,400.

00
22.50

109,350.
00

19.30
93,798.0

0

0003
401-02-
00100

Aggregate Surface Course (Adjusted 
Vehicular Measurement) 

94.7 CUYD 30.00 2,841.00
50.0

0
4,735.00 95.00 8,996.50 110.25

10,440.6
8

0004
701-05-
01040

Side Drain Pipe (18" RCP/PP/CMP) 26 LNFT 70.00 1,820.00
105.

00
2,730.00 120.00 3,120.00 39.25 1,020.50

0005
711-03-
00700

Riprap (440 lb) 
20,512.5

TON 61.00 1,251,262.50
58.0

0
1,189,72

5.00
80.00

1,641,00
0.00

82.45
1,691,25

5.63

0006
711-04-
00100

Geotextile Fabric 8,757 SQYD 1.00 8,757.00 0.50 4,378.50 6.00
52,542.0

0
3.25

28,460.2
5

0007
713-01-
00100

Temporary Signs and Barricades 1 LUMP
20,000.0

0
20,000.00

25,0
00.0

0

25,000.0
0

8,300.00 8,300.00
41,395.0

0
41,395.0

0

0008
726-01-
00100

Bedding Material 2.5 CUYD 250.00 625.00 1.00 2.50 305.00 762.50 90.00 225.00

0009
727-01-
00100

Mobilization 1 LUMP
20,000.0

0
20,000.00

120,
000.

00

120,000.
00

85,600.0
0

85,600.0
0

67,255.0
0

67,255.0
0

0010
740-01-
00100

Construction Layout 1 LUMP 7,000.00 7,000.00
36,0
00.0

0

36,000.0
0

12,000.0
0

12,000.0
0

3,500.00 3,500.00

0011
719-04-
00100

Landscaping 1 LUMP
20,000.0

0
20,000.00

21,0
00.0

0

21,000.0
0

23,200.0
0

23,200.0
0

28,150.0
0

28,150.0
0

CONTRACTOR TOTAL 1,478,655.50
1,597,97

1.22
1,945,39

9.00
1,965,85

0.96

Low bidder, selected pay items 

Borrow,           4860 cu.yds.(4)= $145,800

Mobilization $20,000

Riprap- 20513 tons

(440 lb), $1,251,253

Geotextile fabric, 8800sqyds $8,800             

Landscaping $20,000

Total $1,478,655



Questions?




