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[bookmark: _Toc294984309]Introduction
B
ridges are vital in transportation providing a safe crossing for people thereby expanding the reach of travelers. The bridges are designed based on their functions and the nature of terrain where the bridges are constructed. 
The province has 39 bridges spread across its 610-kilometer road length in 14 municipalities. In October 2010, a team from the Provincial Engineer’s Office (PEO) conducted a bridge survey to determine the condition of bridges incorporated in the second edition of the Agusan del Sur Road Network Development Plan (ARNDP). 
The survey establishes the reliability of each bridge in terms of serviceability and longevity. This bridge inventory will guide decision makers in prioritizing which bridges are for repair based on physical condition, cost effectiveness and community impact. It also shows the type and depth of deterioration of materials.

[bookmark: _Toc294984310]

Methodology
The survey covered the hydraulic condition and the different bridge components:
Railings
Sidewalks
 Girders
Bridge surface
Abutments 
Piers 
Approach slab of each bridge
A team of PEO engineers completed the survey – composed of the following:
Bridge Inspection
Engr. Blanca Niog
Engr. Marites Lalisan
Engr.  Ana Tiu
Engr. Ven Billy Antiga  
Engr. Arnulfo Recamara
Data Processing 
Engr. Joanna Carren Timogan 
Engr. Grace Acita 
Francita Bergonia
The survey covered only the provincial bridges. With the assistance of the Provincial Road Management Facility, the team was provided with an orientation on the conduct of bridge inspection.

[bookmark: _Toc294984311]Survey Results
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[bookmark: _Toc294984315]Condition of Bridges
The province has 39 provincial bridges in 10 municipalities and one (1) city. These include Reinforced Concrete Deck Girder (RCDG), Bailey, Pre-Stressed Concrete Girder (PSCG), Steel Girder, Spillway, Hanging and Reinforced Concrete Slab (RCSlab). Some of the bridges were built in the 1970s and a few were constructed in 2000s that are now in various conditions as presented in Table 1 and Figure 1. Detailed data are shown in Appendix A.
Table 1 shows that the total length of the 39 provincial bridges is 1,722 km, where 451 km (or 26.2%) is classified as bailey bridge.  RCDGs and hanging bridges have almost the same length with 443 km and 442 km respectively, sharing the 2nd rank in terms of length.  Table 1 also shows that RC slab, PSCG, steel girder and spillway are all in good condition. Bailey bridge has the most number with 14 bridges, which makes up 35.9% of the total unit number of bridges in the province.    
In terms of condition, 28 bridges or equivalent to 71.8% is in good condition, while only one bridge (bailey) is in bad condition (refer to Figure 2).
A bridge in a bad condition means it is not functional and structurally unstable while bridges in poor condition have defects in sub-structure as well as superstructure (sub-structure: piers, columns, piles and superstructure: girder, slabs, diaphragm) but are still functional. Both bad and poor are automatically recommended for demolition. Bridges in fair condition incur defects only in superstructure like slabs and sidewalks while bridges in good condition are structurally stable with no defects both sub-structure and superstructure.
 
Table 1:  Types of Bridges and Conditions
	Type of Bridge
	Total Length 
	No. bridges
	Bridge Condition (no. of bridges)

	
	
	
	Bad
	Poor
	Fair
	Good

	Bailey Bridge
	451.0
	14
	1
	1
	2
	10

	RCDG
	443.0
	12
	
	2
	4
	6

	RC Slab
	35.0
	2
	
	
	
	2

	Hanging Bridge
	442.0
	1
	
	
	1
	

	PSCG
	140.0
	1
	
	
	
	1

	Steel Girder
	144.0
	6
	
	
	
	6

	Spillway
	67.0
	3
	
	
	
	3

	Total Length
	1,722.0
	39
	1
	3
	7
	28

	
	
	
	
	
	
	



Figure 1:  Bridges by Type, in length (km), 2010



Figure 2:  Bridges by Condition, 2010


[bookmark: _Toc294984316]Bridges in Bad Condition
The Basa Bailey Bridge (located in Basa, Trento) with a length of 60 m is noted as having the worst (or bad) condition.  Spanning 60 m in length, the bridge is found structurally unstable, its girders suffering from defects, slabs totally diminished, and column piles and approaches were scoured.  The bridge has not been used for more than a decade.
Bridges that are found in poor condition are the two RCDG located in Sibagat and one Bailey Bridge in Maug, Prosperidad.  The RCDG bridges have defects in abutments, approach slab and suffered from scouring of slope protection. Unfortunately, Maug Bridge is not categorized as provincial core road network which is the basis of project prioritization for rehabilitation and construction.

[bookmark: _Toc294984317]Overall Bridge Assessment
As shown in Figure 1, most of existing bridges are in good condition and they are functionally and structurally stable. It was observed that these bridges, however, need improvement or routine maintenance especially the slope protection and guardrail in approaches to prevent traffic accidents particularly during night time. 
The biggest challenge in any bridge inspection is to identify and translate the material distress found on a bridge to its effect on the structure’s strength and safety. The other challenge is to come up with a common tool in evaluating and rating the bridges among inspectors. In this survey, the team used the Guidelines on Bridge Field Survey (Appendix C).

[bookmark: _Toc294984318]Conclusion
More than half of the bridges in the province are in good condition with RC slab, PSCG, steel girder and spillway are all in good condition. Half of the bailey bridges are in good condition and 7.14 percent of which are in bad condition. It was also noted that Bailey Bridge with bad and poor condition are not covered in the core road network identified by the province.

Map 1:  Provincial Bridge Condition
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[bookmark: _Toc294984319]Annex A –Bridges Inventory and Condition Survey in Agusan del Sur (2010)

	Road No.
	Name of Road 
	Bridge Name 
	Bridge Length (m)
	No. of Spans
	Span Arrangement (m)
	Bridge Width (m)
	Type of Super-Structure
	Year Built 
	Load Limit (ton)

	
	
	
	
	
	
	Total
	Carriage-way
	Sidewalk
	
	
	

	
	
	
	
	
	
	
	
	L
	R
	
	
	

	SIBAGAT 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	NRJ - Pob. Villangit - San Isidro
	Sibagat Bridge
	62.0
	1
	62.0
	8.5
	7.0 
	0.75
	0.75
	Steel Girder
	-
	-

	 
	NRJ - Sibagat - Esperanza Rd. (San Vicente)
	Ilihan Bridge
	20.0
	1
	20.0
	7.5
	6.7
	0.4
	0.4
	RCDG
	1970
	-

	
	NRJ - Sibagat - Esperanza
	Campunay
	20
	1
	20
	4.0
	4.0
	-
	-
	Spillway
	2005
	-

	 
	NRJ - Sibagat - Esperanza
	San Agustin
	20.0
	1
	20.0
	7.5
	6.7
	0.4
	0.4
	RCDG
	1978
	15

	 
	NRJ - Sibagat - Esperanza Rd. (Ilihan)
	Sinai Bridge
	27.0
	3
	17-16-17
	7.5
	6.0
	0.4
	0.4
	RCDG
	-
	-

	BAYUGAN 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	NRJ - Saguma - Charito - Gamao San Toribio Bridge 2
	Mahabu Bridge
	21.0
	1
	21.0
	10.7
	9.3
	0.7
	0.7
	RC Girder
	-
	-

	 
	NRJ - Saguma - Charito - Gamao San Toribio Spillway
	Saguma Spillway
	30.0
	1
	30.0
	6.6
	6.6
	0.0
	0.0
	Spillway
	2010
	-

	 
	NRJ - Saguma - Charito - Gamao - San Toribio Bridge 3
	Labao Bridge
	16.0
	1
	16.0
	6.6
	5.0
	0.8
	0.8
	RC Girder
	-
	-

	 
	NRJ - Maygatasan - Verdu - Montavista Rd.
	Maygatasan Hanging    
Bridge
	442.0
	1
	442.0
	1.5
	1.5
	0.0
	0.0
	Steel Grating
	-
	-

	 
	NRJ - Osmeña - Magkiangkang - Villa Undayon Rd.
	Villa Undayon Bridge
	40.0
	1
	40.0
	7.0
	7.0
	-
	-
	Bailey
	2003
	-

	
	NRJ - Bayugan - San Luis Road
	San Isidro Bridge
	20.0
	1
	20.0
	6.8
	6.0
	0.4
	0.4
	RCDG
	1995
	20

	
	NRJ - Bayugan - San Luis Road
	Muritula Bridge
	23.0
	1
	23.0
	
	
	
	
	RCDG
	
	

	
	NRJ - Bayugan - San Luis Road
	Bucac Bridge
	87.0
	3
	29-29-29
	7.2
	6.0
	0.6
	0.6
	RCDG
	1995
	20

	
	NRJ - Bayugan - San Luis Road
	Panaytay Bridge
	30.0
	1
	30.0
	7.8
	7.0
	0.4
	0.4
	RCDG
	1995
	20

	ESPERANZA
	
	
	
	
	
	
	
	
	
	
	

	 
	PRJ - Duangan - Guadalupe - Dimasalang - Sta. Ines Doña Maxima Road
	Agiabao Bridge
	12.0
	1
	12.0
	5.1
	4.3
	0.4
	0.4
	RC Slab
	2009
	20.00

	 
	NRJ Crossing Luna-Duangan-Mac Arthur-Valentina-Santiago-Mahapag Rd.
	Labao Bridge
	33.0
	1
	33.0
	7.0
	7.0
	-
	-
	Bailey
	2005
	25

	PROSPERIDAD

	 
	NRJ - Magsaysay - Sitio Supon - Taonaga Prov'l. Stock Fram Road
	Taonaga Bridge 2
	17.0
	1
	17.0
	7.0
	5.0
	0.0
	0.0
	Steel Girder
	-
	25.00

	 
	NRJ - Magsaysay - Sitio Supon - Taonaga Prov'l. Stock Fram Road
	Taonaga Spillway
	17.0
	1
	17.0
	5.0
	5.0
	0.0
	0.0
	Spillway
	-
	-

	 
	NRJ - Magsaysay - Sitio Supon - Taonaga Prov'l. Stock Fram Road
	Taonaga Bridge 1
	15.0
	1
	15.0
	7.0
	5.0
	0.0
	0.0
	Steel Girder
	-
	25.00

	 
	Sta. Irene Extension Rd. (La Purisima) Rd.
	Lapgap Bridge
	21.0
	1
	21.0
	7.0
	7.0
	7.0
	-
	Bailey
	2006
	25

	 
	Sta. Irene Extension Rd. (San Martin) Rd.
	Maitom Bridge
	35.0
	1
	35.0
	8.6
	8.0
	0.3
	0.3
	Steel
	2002
	-

	 
	NRJ - Sta. Irene Access Rd.
	Maug Bridge
	45.0
	1
	45.0
	4.0
	4.0
	-
	-
	Bailey
	1980's
	-

	 
	NRJ - San Jose -Limbayugan - San Joaquin Rd.
	San Joaquin Bridge
	39.0
	1
	39.0
	7.0
	7.0
	-
	-
	Bailey
	2004
	-

	ROSARIO 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	NRJ - Rosario- - Mabtay - Boundary Tagbina Road
	Cabantao Bridge
	15.0
	1
	15.0
	7.4
	7.4
	0.0
	0.0
	Steel Girder
	-
	25.00

	 
	NRJ - Rosario - Tagbayagan - Palibo - Sabang - Agdawan Pob. (LAPAZ) Road
	Palibo Bridge
	30.0
	1
	30.0
	7.4
	7.4
	0.0
	0.0
	Bailey/ Steel Girder
	-
	25.00

	 
	NRJ - Rosario - Mabtay – Boundary Tagbina Rd. (Libuac)
	Limbatangan Bridge
	36.0
	1
	36.0
	7.0
	7.0
	-
	-
	Bailey
	2005
	25

	 
	NRJ - Rosario - Mabtay – Boundary tagbina Rd. (Mabtay)
	Mabtay Bridge
	24.0
	1
	24.0
	7.0
	7.0
	-
	-
	Bailey
	-
	24

	SAN FRANCISCO
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	NJR - Pisaan - Tagapua - Borbon - Rizal- Del Monte Road
	Borbon Bridge
	52.0
	3
	13-13-13-13
	5.4
	4.0
	0.7
	0.7
	RC Girder
	-
	-

	 
	NRJ - Brgy. 1 - Bitan-agan - Das - agan - Tambis Road
	Bitan - agan Bridge
	24.0
	1
	24.0
	7.4
	7.4
	0.0
	0.0
	Bailey
	-
	25.00

	 
	NRJ - Pisaan - Tag-apua - Borbon Rizal Delmonte Road
	Lucahon Bailey Bridge
	20.0
	1
	20.0
	2.0
	2.0
	0.0
	0.0
	Wooden Slab/Girder
	-
	-

	 
	NRJ - Pisaan - Borbon Rd. (Tagapua)
	Lucahon Bridge
	35.0
	1
	35.0
	4.8
	4.0
	0.4
	0.4
	RCDG
	2009
	20

	 
	NRJ - Lapinigan – Mati -  Maligaya – Cabantao Rd.
	Mati Bridge
	27.0
	1
	27.0
	7.0
	7.0
	-
	-
	Bailey
	2002
	25

	VERUELA 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	NRJ - Sta. Josefa - Aurora - Tapaz - Pob. Veuela - Sampaguita Road
	Jumbo Bridge
	140.0
	3
	35-35-35-35
	4.8
	4.0
	0.4
	0.4
	PSCG
	2010
	25.00

	STA. JOSEFA
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Pob. Angas - Awao Rd.
	Awao Bridge
	30.0
	3
	 5 - 20 - 5
	3.7
	3.7
	-
	-
	Bailey
	-
	-

	TRENTO 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	NRJ - Pulang Lupa - Sta. Josefa Road
	Magalibobo Bridge
	12.0
	1
	12.0
	6.3
	5.5
	0.8
	0.8
	RC Girder
	-
	20.00

	 
	NRJ - Pulang Lupa - Sta. Josefa Road
	Maundo Bridge
	23.0
	1
	23.0
	7.0
	6.0
	0.5
	0.5
	RC Slab
	-
	15.00

	 
	NRJ - Basa Access Rd.
	Basa Bridge
	60.0
	1
	60.0
	6.0
	6.0
	-
	-
	Bailey
	1980's
	-

	BUNAWAN 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	NR -San Teodoro-Poblacion-Nueva Era- San Gabriel-Poblacion (Veruela) Rd.
	Simulao Bridge
	80.0
	1
	80.0
	8.3
	6.8
	0.75
	0.75
	RCDG
	2005
	-

	TALACOGON
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	NRJ Delmonte Sitio Tuburan - Sitio Sta. Cruz - San Isidro ( San Luis) Road
	Del Monte Bridge
	22.0
	1
	22.0
	6.4
	6.4
	0.0
	0.0
	Bailey
	2006
	25.00



	Road No.
	Bridge Name 
	Hydraulic Condition 
	Defects
	Overall Structural Evaluation 
	Coordinate

	
	
	Max. Flood Level (from the bottom of Girder)
	River Alignment
	River Bed
	Debris Flow
	Main Girder
	Deck Slab
	Bridge Surface
	Abutment
	Pier
	Approach Road
	
	x
	y

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	SIBAGAT 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Sibagat Bridge
	5
	Curve
	Lowering
	Few
	None
	None
	None
	None
	None
	None
	Good
	8°53'32"
	125°40'04"

	 
	Ilihan Bridge
	2
	Curve
	Unvaried
	None
	None
	None
	None
	Much
	N/A
	Much
	Poor
	8°48'14"
	125°42'03"

	
	Campunay Bridge
	Overflow
	Curve
	Lowering
	None
	None
	None
	Few
	N/A
	N/A
	None
	Good
	
	

	 
	San Agustin
	1.5
	Curve
	Unvaried
	Many
	None
	None
	Few
	Much
	N/A
	Few
	Poor
	8°45'25"
	125°40'46"

	 
	Sinai Bridge
	1
	Straight
	Unvaried
	Few
	N/A
	Many
	Few
	None
	None
	None
	Fair
	8°46'54"
	125°41'29"

	BAYUGAN 

	 
	Mahabu Bridge
	3
	Straight
	Unvaried
	None
	None
	None
	None
	Few
	None
	None
	Good
	 
	 

	 
	Saguma Spillway
	Overflow
	Straight
	Lowering
	Few
	None
	None
	None
	None
	None
	None
	Good
	 
	 

	 
	Labao Bridge
	2
	Curve
	Lowering
	None
	None
	None
	None
	None
	None
	None
	Good
	 
	 

	 
	Maygatasan Hanging 
Bridge
	3
	Curve
	Lowering
	None
	None
	Few
	Few
	None
	None
	None
	Fair
	 
	 

	 
	Villa Undayon Bridge
	2.5
	Curve
	Unvaried
	Few
	None
	None
	None
	None
	N/A
	None
	Good
	8°44'54"
	125°50'12"

	
	San Isidro Bridge
	1
	Curve
	Unvaried
	Few
	None
	None
	None
	None
	N/A
	Few
	Fair
	8°41'02"
	125°46'28"

	
	Muritula
	
	Straight
	Unvaried
	Few
	
	
	
	
	
	
	Fair
	
	

	
	Bucac Bridge
	1.5
	Curve
	Unvaried
	Few
	None
	None
	None
	None
	None
	Few
	Fair
	8°42'21"
	125°45'27"

	
	Panaytay Bridge
	2
	Curve
	Rising
	Many
	None
	None
	None
	None
	None
	None
	Good
	8°39'09"
	125°47'21"

	ESPERANZA
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Agiabao Bridge
	3
	Curve
	Lowering
	Few
	None
	None
	None
	None
	None
	None
	Good
	 
	 

	 
	Labao Bridge
	1.5
	Curve
	Unvaried
	Few
	None
	None
	None
	None
	N/A
	None
	Good
	8°37'46"
	125°42'52"

	PROSPERIDAD

	 
	Taonaga Bridge 2
	2
	Curve
	Unvaried
	None
	None
	None
	None
	Few
	None
	None
	Good
	 
	 

	 
	Taonaga Spillway
	Overflow
	Straight
	Lowering
	Few
	None
	None
	None
	None
	None
	None
	Good
	 
	 

	 
	Taonaga Bridge 1
	2 m
	Curve
	Lowering
	None
	None
	None
	None
	Few
	None
	None
	Good
	 
	 

	 
	Lapgap Bridge
	3
	Straight
	Unvaried
	Many
	None
	None
	None
	None
	N/A
	Few
	Good
	8°41'21"
	125°54'12"

	 
	Maitom Bridge
	1
	Curve
	Unvaried
	None
	None
	None
	None
	Few
	N/A
	Few
	Good
	8°40'58"
	125°54'52"

	 
	Maug Bridge
	1
	Straight
	Lowering
	Few
	None
	Many
	Many
	None
	None
	Much
	Poor
	8°40'52"
	125°53'02"

	 
	San Joaquin Bridge
	2
	Curve
	Unvaried
	None
	None
	None
	None
	None
	N/A
	Few
	Fair
	8°37'27"
	125°50'04"

	ROSARIO
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Cabantao Bridge
	3
	Straight
	Lowering
	None
	None
	None
	None
	None
	None
	None
	Good
	 
	 

	 
	Palibo Bridge
	2
	Curve
	Lowering
	None
	None
	None
	None
	None
	None
	None
	Good
	 
	 

	 
	Limbatangan Bridge
	0.5
	Straight
	Lowering
	None
	None
	None
	None
	None
	N/A
	None
	Good
	8°23'40"
	125°00'44"

	 
	Mabtay Bridge
	4
	Curve
	Unvaried
	None
	None
	None
	None
	None
	N/A
	None
	Good
	-
	-

	SAN FRANCISCO 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Borbon Bridge
	3
	Curve
	Lowering
	None
	None
	None
	None
	None
	None
	None
	Good
	 
	 

	 
	Bitan - agan Bridge
	1
	Curve
	Rising
	Few
	None
	None
	None
	None
	None
	None
	Good
	 
	 

	 
	Lucahon Bailey Bridge
	2
	Curve
	Rising
	Many
	None
	None
	None
	None
	None
	None
	Good
	 
	 

	 
	Lucahon Bridge
	1
	Straight
	Unvaried
	None
	None
	None
	None
	None
	N/A
	None
	Good
	8°31'29"
	125°35'17"

	 
	Mati Bridge
	2
	Curve
	Unvaried
	None
	None
	None
	None
	None
	N/A
	Few
	Good
	8°25'58"
	126°00'53"

	VERUELA 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	Jumbo Bridge
	3
	Straight
	Lowering
	Few
	None
	None
	None
	None
	None
	None
	Good
	 
	 

	STA. JOSEFA 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Awao Bridge
	1
	Curved
	Unvaried
	None
	None
	None
	None
	Few
	None
	None
	Fair
	7°57'58"
	126°00'16"

	TRENTO 

	 
	Magalibobo Bridge
	2
	Curve
	Lowering
	Few
	None
	None
	None
	None
	None
	None
	Good
	 
	 

	 
	Maundo Bridge
	4
	Curve
	Lowering
	None
	None
	None
	None
	Few
	None
	Few
	Good
	 
	 

	 
	Basa Bridge
	Girder level
	Straight
	Unvaried
	None
	Many
	Many
	Many
	Many
	Many
	Many
	Bad
	8°03'52"
	126°00'16"

	BUNAWAN 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Simulao Bridge
	3
	Straight
	Unvaried
	None
	N/A
	None
	None
	None
	None
	None
	Good
	8°10'48"
	125°59'10"

	TALACOGON 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Del Monte Bridge
	3
	Curve
	Lowering
	Few
	None
	None
	None
	None
	None
	None
	Good
	 
	 





[bookmark: _Toc294984320]Annex B – Guidelines for Bridge Field Survey[footnoteRef:1] [1:  Adopted from the ARMM Road Network Master Plan] 



[bookmark: _Toc294984321]1.	Bridge Inventory Data (Bridge Sheet 1)

1.1	General Information
(1) 	Geographic Information
Geographic Information such as the name of the Municipality and Barangay as well as name of the river in which the subject bridge is located, shall be recorded through from PEO/MEO or residents living at the vicinity of the site.
(2) 	Road Name
The surveyor shall confirm the name of road the bridge is located before starting the site survey through existing data. 
(3) Station Number
Station Number (or kilometorage) of the bridge location shall be confirmed by using an odometer equipped in a portable GPS device by measuring distance from the nearest kilometer post.
(4)	 Year Built
The year built of the existing bridge shall be confirmed through existing inventory data, staff of the PEO/MEO and/or indication board beside the bridges, if any.
(5)	 Load Limit (tons)
The Load Limit of the bridge shall be confirmed through the staff of the PEO/MEO and/or indication board beside the bridges, if any.
(6) 	Coordinate
The coordinate of bridge center portion shall be measured by GPS. The coordinate system shall be “Luzon 1911 Philippines (UTM)”.

1.2	Information on Environment
Information on the environment at the bridge site such as terrain and land use shall be recorded according to following criteria.
(1) 	Terrain
Terrain of bridge location shall be selected from three (3) types, according to the elevation and/or gradient of slope:
 Flat 		Rolling 	 Mountainous, 
(2)	Alternative Route
If there is an alternative route when the bridge becomes impassable within 5 km from the bridge, mark “Yes”.
(3) 	Land use
Confirm and select the land use of the bridge surrounding area from:
 Residential/Commercial: many or some buildings/residential houses are built
 Agricultural Use: Paddy field, Plowed field Coconuts field, etc 	
 Forest: Covered by trees
 Waste Land: bush and/or vacant lot.
(4) 	Structures/Houses in ROW
If you find structures or houses inside R.O.W, mark “Yes” and sketch the situation in the Sheet-3.
(5) 	Utilities  
If you find the utilities on the bridge or beside of the girder, check the type of the existing lines such as:
 Water Supply 	 Sewerage	 Electricity 	Telephone.
1.3	Super-Structure

(1) 	Structure Type
Type of Superstructure will be selected from following type. 
 Bailey Bridge	Steel Girder			Steel Truss	
RC Slab		RC Girder PC Girder		Others
 In case of “Others”, please describe.                               		
(2)	Bridge Length
The total length of the bridge shall be measured between the back to the back walls of the abutments, or between the ends of the deck if there is no backwall.  
[image: ]
(3) 	Span Arrangement
The span arrangement shall be recorded from the beginning side of kilometer post. In case the length of 1st, 2nd and 3rd spans are 20m, 30m and 15m, respectively, the span arrangement shall be recorded as “20m+30m+15m”.
[image: ]

(4)	Number of Girders
In case the type of superstructure is steel, RC or PC girder bridge, the number of girders shall be counted and recorded.

(5)	Skew 
The acute angle of transverse line and back wall line shall be approximately measured in degrees as follows.
[image: ]

(6) 	Dimension of Deck 
Number of Lanes, Overall Width, Carriageway Width (including shoulders) and Sidewalk Width shall be recorded (see Figure below).

[image: ]
(7)	 Bearing Type
The type of the Bearing shall be selected from following items:  Elastomeric Pad, Steele Plate, or Others.

(8) 	Surfacing
The type of surfacing such as “Concrete” and “Asphalt” shall be confirmed by observation.
(9) 	Expansion Joint Type
The type of the Expansion Joint shall be selected from following items.
None　Steel Plate Type　Steel Finger Joint　Rubber Type

(13) 	Railing Type
The main structure of the railing (Reinforced Concrete or Steel) shall be recorded. 

1.4	Sub Structure

 (1) 	Type of Abutment, Its foundation and Protection
The typical abutment types are shown below. In case the type cannot be identified due to protection and/or earth covering, “Unknown” can be selected. The foundation of the abutment shall be selected from:  
  Spread Footing 			PC/RC Concrete Pile	
 Cut-in-place (CIP) Concrete Pile 	 Others. 
When it is not visible, select e) Unknown. 
The type of protection is selected from a) Gabion b) Grouted Riprap c) None and d) Others (describe the type):
	[image: ]

	Pile Bent Type Abutment

	

	Cantilever Type Abutment

	

	Gravity Type Abutment




(2)	Type of Pier, its foundation and protection:
The typical pier types are shown below. The foundation of the piers shall be selected from:
 Spread Footing  PC/RC Concrete Pile   CIP Concrete Pile  Others. 
When it is not visible, select Unknown. 
The type of protection is selected from:
GabionRiprapNone Others (observe the type). 
In case the protection cannot be confirmed due to under water,                        “Unknown“ is selected.

	
	

	Pile Bent Type
	Wall Type

	
	

	1-Column Type
	Rigid Frame Type




1.5	River Hydraulic Condition
(1)	Maximum Flood Level
Approximate maximum flood level shall be investigated through interview to MEO Engineer and/or residents at the vicinity of the bridge. Following condition shall be confirmed by the interview.
Overflowed		At the Girder Level 
Under the Girder Level (Approximately how many meters from the bottom of Girder)	
		
(2)	River Alignment and Width at the Bridge
River alignment whether it is Straight or Curve, and the approximate width of river shall be recorded and sketched. 

(3)	Debris Flow
The amount of debris flow especially the flowing trees shall be confirmed by interview to MEO Engineer and/or residents at the vicinity of the bridge whether there are many, few or none.
(4)	River-bed Variation
Confirm through interview to the residents or staff of LGU whether the river bed has been rising, lowering or unvaried. If the river bed condition can be visually observed, investigate the condition of sediment around piers and abutments to confirm the localized scouring.

(5)	Navigation Clearance
In case navigation clearance under the bridge is required, confirm the clearance is sufficient or not, through interview to people concerned. If some damage under the girder, vertical clearance under the girder can be insufficient.
	
	

	Damage and Deformation under the Girders


 
[bookmark: _Toc294984322]
2.	Bridge Condition & Evaluation (Bridge Sheet 2)[footnoteRef:2] [2:  The PEO may use other defects and distress as described in the DPWH Bridge Management System] 


2.1 	Super Structure
 
(1)	Main Girder / Main Structures of Steel Bridge
Three types of defects such as Deterioration of Painting, Corrosion at Girder or Main Structures and Break or Crack at Main Structure shall be investigated and recorded its severity. 
The location of each defect shall be recorded in the BRIDGE SHEET-3.   Sketch of the Bridge” by using following legend and symbols.
TYPE OF DEFECT OF STEEL BRIDGE
	STEEL STRUCTURES
	SAMPLE PHOTOGRAPH

	[Type of Defect]
Deterioration of Painting
	
Light Loss
	
Heavy Loss

	[Prospective Location]
Girders, Diaphragms, Bearings
	
	

	 (
L
)[Legend]
(Light):
 (
H
)
(Heavy):
	
	

	[Type of Defect]
Corrosion
	
Heavy Corrosion		    Loss of Member

	[Prospective Location]
Girders, Diaphragms, Bearings
	

	[Legend]
 (
L / H / LS
)
L: Light H: Heavy, LS: Loss
	





	[Type of Defect]
Crack
	
Crack of Steel Members

	[Prospective Location]
Girders, Diaphragms, Bearing
	

	[Legend]○
	

	 [Type of Defect]
Braking
	[image: ][image: ]

	[Prospective Location]
Girders, Diaphragms
	

	[Legend]
　　●
	



(2)	Main Girder of Concert Bridge	
Three types of defects such as Flexural Crack at the center of girder bottom, Shear Crack at edge of the girder and Exposure of Re-bar shall be investigated and recorded its rate. The location of each defect shall be recorded in the “BRIDGE FIELD SURVEY SHEET-3 Sketch of the Bridge” by using following legend and symbols.

DEFECT OF CONCRETE GIRDER
	STEEL STRUCTURES
	SAMPLE IMAGE

	[Type of Defect]
Flexural and Shear Crack
	[image: ]
Flexural Crack at the Center
	[image: ]
Shear Crack at the Edge

	[Prospective Location]
Girders, Diaphragms,
	
	

	[Legend]

	
	

	 [Type of Defect]
Exposure of Re-bar
	[image: ] [image: ]
Exposure of Re-Bar

	[Prospective Location]
Bottom and Edge of Girders
	

	[Legend]

 (
ER
)
	



 (3)	Deck Slab
[bookmark: OLE_LINK1]Four types of defects such as Linear Crack at the Bottom of Slab, Water Leakage w/ Isolated Lime at the Bottom of Slab, Alligator Crack at the Bottom of Slab and Exposure of Re-bar at the Bottom shall be investigated and recorded its severity. The location of each defect shall be recorded in the BRIDGE SHEET-3 Sketch of the Bridge” by using following legend and symbols.


DEFECT OF DECK SLAB
	CONCRETE STRUCTURE
	SAMPLE PHOTOGRAPH

	[Type of Defect]
Linear Crack
	[image: ] [image: ]
	  Linear Crack at the bottom of the Slab

	[Prospective Location]
Bottom of Slab
	

	[Legend] 
	

	[Type of Defect]
Water Leakage Isolated Lime
	[image: ] [image: ]
	    Water Leakage Isolated Lim

	[Prospective Location]
Slab, Girder, Abutment, Pier
	

	[Legend] 
	

	 [Type of Defect]
Alligator Crack
	[image: ][image: ]
	  Alligator Crack		Alligator Crack w / Isolated Lime

	[Prospective Location]
Bottom of Slab
	

	[Legend] 

	

	[Type of Defect]
Re-Bar Exposure
	[image: ][image: ]
Girder			Slab

	[Prospective Location]
Bottom of Slab
	

	[Legend]

	



 (4)	Bridge Surface Facilities

Cracks and Depression at Deck Surfacing
If it is observed that there are cracks, depression and/or any damage at the surface of the bridge, the severity of damage shall be recorded. The types of defect to be sketched in BRIDGE SHEET-3 Sketch of the Bridge” are shown as below:

	Type of Defect and Legend
Crack:
Exposure of Re-Bar: 
Pot Hole:
	[image: IMG_0966]

	Damage of Deck Surfacing



Damage at Railing
Damage at the Railing of bridge shall be investigated, and its severity shall be recorded.
	[image: ][image: ]

	Image of Damage on Railing



Sign of Settlement of Pier/Abutment
In case the piers or abutments were settled, some sign could be observed at the surface of bridge. For example; 
- 	Vertical alignment of the bridge is not in a straight line.
- 	Railing Post inclines towards a supporting pier settled.
	If the sign such as above could be observed, mark “Yes” and describe the sign found.
	[image: ]
	[image: 挿絵 Model (1)_001]

	Non-linear Vertical Alignment of the Bridge
	Incline of Railing Post
















2.2 	Sub-structure

(1)	Abutment/Pier	
Tilting, Settlement, Local Scoring, Exposed Foundation, Cracks, Expose of Re-Bar and Damage at Abutment Protection shall be investigated and its severity shall be recorded. Each condition and locations of these defects shall be recorded in the BRIDGE SHEET-3 Sketch of the Bridge in detail.
Type of Defect on Abutments/Piers
	
	Abutment
	Pier

	Tilting / Settlement
	[image: ]
	[image: ]

	Exposed Foundation / Local Scoring
	[image: 07 Major Damage (Exposed Piles of South Abutment)]
	[image: 08 Major Damage (Exposed Foundation South 2)]

	Crack
	[image: ]
	[image: ]

	Exposure of Re-bar
	[image: ]
	[image: ]




2.3	Approach Road
Scoring or Washout at the behind of Abutment, and depression of road surface at the behind of abutment shall be investigated. 
	[image: C:\Documents and Settings\sakata\デスクトップ\道路橋維持管理の実際執筆\土研提供\羽太7.JPG]
	

	Washout at the behind of Abutment
	Depression of Road Surface at the Behind of Abutment


 

2.4	Overall Evaluation 
After checking the all items above mentioned, condition of the bridge will be evaluated according to following categories.
	Good
	The Bridge is free of defects affecting bridge performance, durability and integrity.

	Fair
	May have defects that affect the bridge’s durability.

	Poor
	Bridge may have defects that affect bridge performance and structural integrity.

	Bad 
	Bridge has major defects that require major rehabilitation/strengthening or bridge replacement.




[bookmark: _Toc294984323]3.	Sketch of the Bridge (Bridge Sheet 3)
Side Elevation, Plan Layout, Pier Section And Abutment Section for each bridge shall be sketched in the BRIDGE SHEET-3 Sketch of the Bridge. (see attached sample)
[bookmark: _Toc294984324]4.	Photographs (Bridge Sheet 4)
Photographs of each bridge shall be taken using digital camera. Resolution of the photographs shall be around 300,000 pixel to minimize the data size. The composition of photo shall include Deck Slab, Under the Girder (Slab), Side-view and river condition (up-stream and down stream from the bridge) as shown in Bridge Sheet 4.

Sales	Bailey Bridge	RCDG	RC Slab	Hanging Bridge	PSCG	Steel Girder	Spillway	451	443	35	442	140	144	67	Sales	Bad	Poor	Fair 	Good	1	3	7	28	image2.wmf
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