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With respect to structural steel joints, this SSP applies only to ASTM A 325 high‑strength bolts.  If A 449, A 490, or A 354 bolts, or high‑strength threaded studs or rods are shown on the plans to be used for such connections, check with the Structural Steel Committee for additional requirements.  These requirements are necessary to address such issues as 1) tensioning values and procedures, 2) installation tension testing and rotational capacity testing, and 3) job inspecting torque.
For welded connections, the plans or this SSP MUST clearly identify 1) the main members, primary components of main members and any fracture critical members, 2) the types of stresses (tensile, compressive, or stress reversals) associated with these members and their corresponding joints or components, and 3) the weld types associated with each of these members, joints, or components.  This is necessary to ensure that the Contractor will perform the proper nondestructive testing in conformance with the AWS D1.5 code. Also, progressive testing requirements, for when defects are discovered by NDT, should be specified.  Check with Structures Steel Committee for assistance.

Check plate thickness on plans.  A709 is not available over 100 mm (4 in.) thick.  May need to specify A514 (available up to 150 mm (6 in.) thick.)

Add additional specifications for railroad structures.

Include SSP S8‑W04 when this SSP is used.

10‑1.__  STEEL STRUCTURES

Construction of steel structures shall conform to the provisions in Section 55, "Steel Structures," of the Standard Specifications and these special provisions.

2*.  Fill in additional misc. special requirements.  Use SSP 55‑510 for curved girders.  Provide specifications for corrosion resistant steel, for box girder, and other special types.

GENERAL

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

3

Attention is directed to "Welding" in Section 8, "Materials," of these special provisions.

4.  Plans must show metric bolt sizes exactly as listed in the following table.

The following substitutions of high‑strength steel fasteners shall be made:

METRIC SIZE SHOWN ON THE PLANS


SIZE TO BE SUBSTITUTED 



ASTM Designation:  A 325M

(Nominal bolt diameter (mm))
ASTM Designation:  A 325

(Nominal bolt diameter (inch))

13, 12.70, or M12
1/2

16, 15.88, or M16
5/8

19, 19.05, or M20
3/4

22, 22.22, or M22
7/8

24, 25, 25.40, or M24
1

29, 28.58, or M27
1 1/8

32, 31.75, or M30
1 1/4

38, 38.10, or M36
1 1/2

MATERIALS

5*.  Use only on advice of designer when rolled shapes are used for main members.  Use also for work conforming to Section 56‑1, "Overhead Sign Structures," or Section 86‑2.04, "Standards, Steel Pedestals and Posts," of the Standard Specifications when "main" members are shown on the plans.
Structural steel rolled shapes used in ____________________________ shall conform to the Charpy V‑notch impact values specified for steel plate in Section 55‑2, "Materials," of the Standard Specifications.

6*.  Use when fracture critical members are shown on the plans, except for railroad underpasses.  List Br. Nos. if Para 7 is used.  Delete "for Bridge No.__________" if Para 7 is not used.  Delete when work conforming to Section 56‑1, "Overhead Sign Structures," and/or Section 86‑2.04, "Standards, Steel Pedestals and Posts," of the Standard Specifications is the only work involving steel structures for the project.
Steel for members, shown on the plans for Bridge No.__________ as fracture critical members, shall conform to the requirements in AWS D1.5, Section 12, "AASHTO/AWS Fracture Control Plan (FCP) for Non-Redundant Members."  Charpy V‑notch (CVN) impact values for fracture critical members shall conform to the requirements for Zone 2.

7*.  Use when fracture critical members are shown on the plans for railroad underpasses.  List Br. Nos. if Para 6 is used.  Delete "for Bridge No.__________" if Para 6 is not used.

Steel for members, shown on the plans for Bridge No.__________ as fracture critical members, shall conform to the Charpy V‑notch (CVN) impact values, welding, and welding inspection of the Fracture Control Plan for Fracture Critical Members in Chapter 15, Part 1 of the AREMA Manual of Railway Engineering.  Fabricators of fracture critical members shall be certified under the AISC Quality Certification Program, Category Cbr, Major Steel Bridges, with Endorsement F, Fracture Critical Members.  CVN impact values for fracture critical members shall conform to the requirements for Zone 2.

8*.  Use when (1) waterborne inorganic zinc coating without finish coats is specified, (2) paint removal at connections to existing steel IS NOT required, (3) galvanized members are bolted to existing steel, or (4) fasteners are located in Climate Area III or within 3 kilometers of ocean or tidal waters.  DO NOT DELETE for work conforming to Section 56‑1, "Overhead Sign Structures," or Section 86‑2.04, "Standards, Steel Pedestals and Posts," of the Standard Specifications.
High‑strength fastener assemblies and other bolts attached to structural steel with nuts and washers shall be zinc‑coated.  When direct tension indicators are used in these assemblies, the direct tension indicator and all components of the fastener assembly shall be zinc‑coated by the mechanical deposition process.

Paras 9 through 15, use when fracture critical members or curved girders are shown on the plans.  Delete when work conforming to Section 56‑1, "Overhead Sign Structures," and/or Section 86‑2.04, "Standards, Steel Pedestals and Posts," of the Standard Specifications is the only work involving steel structures for the project.
9

CHECK TESTING

Structural steel shall conform to the designated ASTM Standard and the check testing requirements of this section.

10.  Edit to agree with plans.

Check samples shall be furnished for each heat of maximum thickness of:

A.
Tension flanges and webs of fracture critical members.

B.
Tension flanges and webs of curved girders.

C.
Tension hanger plates.

11

Steel plates, shapes, or bars containing check samples shall be furnished from the mill with extra length in order to provide for removal of material for check samples at the point of fabrication.  Check samples may be cut from either end of the designated plate, shape, or bar.

12

At the option of the Contractor, check samples may be removed at the rolling mill rather than at the point of fabrication.  The sample will be removed from the mill plate that will be stripped by the fabricator to produce the designated plate and may be taken from any location within that plate.  The mill plate from which samples are removed shall be marked with the same identifying numbers as are used on the samples.

13

Material for check samples shall be removed by the Contractor in the presence of the Engineer.  Check samples for plates wider than 610 mm shall be 355 mm wide and 460 mm long with the long dimension transverse to the direction of rolling.  Check samples for all other products shall be 460 mm long, taken in the direction of rolling, and the width shall be the product width.  Check samples shall be removed and delivered to the Engineer before the material is fabricated into components.  The direction of rolling, heat numbers, and plate numbers shall be marked on the samples with paint or other indelible marking material or may be steel stamped in one corner of the plate.

14

Check samples shall be delivered to the Transportation Laboratory at the Contractor's expense.  The check samples will be tested by the Transportation Laboratory for compliance with the requirements specified in ASTM and these special provisions.  Check sample test results will be reported to the Contractor within 3 weeks of delivery to the Transportation Laboratory.  In the event several samples are submitted on the same day, an additional day will be added for every 2 samples submitted.  The test report will be made for the group of samples.

15

The results of the tensile and impact tests shall not vary more than 5 percent below the specified minimum or 5 percent above the specified maximum requirements.  If the initial check test results vary more than 5 percent but not more than 10 percent from the specified requirements, a retest may be performed on another sample from the same heat and thickness.  The results of the retest shall not vary more than 5 percent from the original specified requirements.  If the results of check tests exceed these permissible variations, material planned for use from the heat represented by said check samples shall be subject to rejection.

Paras 16 through 29, use for all steel structures INCLUDING work conforming to Section 56‑1, "Overhead Sign Structures," and/or Section 86‑2.04, "Standards, Steel Pedestals and Posts," of the Standard Specifications.
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ROTATIONAL CAPACITY TESTING PRIOR TO SHIPMENT TO JOB SITE

Rotational capacity tests shall be performed on all lots of high‑strength fastener assemblies prior to shipment of these lots to the project site.  Zinc‑coated assemblies shall be tested after all fabrication, coating, and lubrication of components has been completed.  One hardened washer shall be used under each nut for the tests.

17

The requirements of this section do not apply to high-strength cap screws or high-strength bolts used for slip base plates.

18

Each combination of bolt production lot, nut lot, and washer lot shall be tested as an assembly.

19

A rotational capacity lot number shall be assigned to each combination of lots tested.  Each shipping unit of fastener assemblies shall be plainly marked with the rotational capacity lot number.

20

Two fastener assemblies from each rotational capacity lot shall be tested.

21

The following equipment, procedure, and acceptance criteria shall be used to perform rotational capacity tests on and determine acceptance of long bolts.  Fasteners are considered to be long bolts when full nut thread engagement can be achieved when installed in a bolt tension measuring device:

A.
Long Bolt Test Equipment:

1.
Calibrated bolt tension measuring device with adequate tension capacity for the bolts being tested.

2.
Calibrated dial or digital torque wrench.  Other suitable tools will be required for performing Steps 7 and 8 of the Long Bolt Test Procedure.  A torque multiplier may be required for large diameter bolts.

3.
Spacer washers or bushings. When spacer washers or bushings are required, they shall have the same inside diameter and equal or larger outside diameter as the appropriate hardened washers conforming to the requirements in ASTM Designation:  F436.

4.
Steel beam or member, such as a girder flange or cross frame, to which the bolt tension measuring device will be attached.  The device shall be accessible from the ground.

B
Long Bolt Test Procedure:

1.
Measure the bolt length.  The bolt length is defined as the distance from the end of the threaded portion of the shank to the underside of the bolt head.

2.
Install the nut on the bolt so that 3 to 5 full threads of the bolt are located between the bearing face of the nut and the underside of the bolt head.  Measure and record the thread stickout of the bolt.  Thread stickout is determined by measuring the distance from the outer face of the nut to the end of the threaded portion of the shank.

3.
Insert the bolt into the bolt tension measuring device and install the required number of washers, and additional spacers as needed, directly beneath the nut to produce the thread stickout measured in Step 2 of this procedure.

4.
Tighten the nut using a hand wrench to a snug‑tight condition.  The snug tension shall not be less than the Table A value but may exceed the Table A value by a maximum of 2 kips.

Table A

High‑Strength Fastener Assembly Tension Values to Approximate Snug-Tight Condition

Bolt Diameter

(inches)
Snug Tension

(kips)

1/2
1

5/8
2

3/4
3

7/8
4

1
5

1 1/8
6

1 1/4
7

1 3/8
9

1 1/2
10

5.
Match‑mark the assembly by placing a heavy reference start line on the face plate of the bolt tension measuring device which aligns with 1) a mark placed on one corner of the nut, and 2) a radial line placed across the flat on the end of the bolt, or on the exposed portions of the threads of tension control bolts.  Place an additional mark on the outside of the socket that overlays the mark on the nut corner such that this mark will be visible while turning the nut.  Make an additional mark on the face plate, either 2/3 of a turn, one turn, or 1 1/3 turn clockwise from the heavy reference start line, depending on the bolt length being tested as shown in Table B.

Table B

Required Nut Rotation for Rotational Capacity Tests(a,b)

Bolt Length (measured in Step 1)
Required Rotation (turn)

4 bolt diameters or less
2/3

Greater than 4 bolt diameters but no more than 8 bolt diameters
1

Greater than 8 bolt diameters, but no more than 12 bolt diameters(c) 
1 1/3

(a)  Nut rotation is relative to bolt, regardless of the element (nut or bolt) being turned.  For bolts installed by 1/2 turn and less, the tolerance shall be plus or minus 30 degrees; for bolts installed by 2/3 turn and more, the tolerance shall be plus or minus 45 degrees.

(b)  Applicable only to connections in which all material within grip of the bolt is steel.

(c)  When bolt length exceeds 12 diameters, the required rotation shall be determined by actual tests in a suitable tension device simulating the actual conditions.

6.
Turn the nut to achieve the applicable minimum bolt tension value listed in Table C.  After reaching this tension, record the moving torque, in foot-pounds, required to turn the nut, and also record the corresponding bolt tension value in pounds.  Torque shall be measured with the nut in motion.  Calculate the value, T (in ft-lbs), where T=[(the measured tension in pounds) x (the bolt diameter in inches) / 48 in/ft].

Table C

Minimum Tension Values for High‑Strength Fastener Assemblies

Bolt Diameter

(inches)
Minimum Tension

(kips)

1/2
12

5/8
19

3/4
28

7/8
39

1
51

1 1/8
56

1 1/4
71

1 3/8
85

1 1/2
103

7.
Turn the nut further to increase bolt tension until the rotation listed in Table B is reached.  The rotation is measured from the heavy reference line made on the face plate after the bolt was snug‑tight.  Record this bolt tension.

8.
Loosen and remove the nut and examine the threads on both the nut and bolt.

C.
Long Bolt Acceptance Criteria:

1.
An assembly shall pass the following requirements to be acceptable:  1) the measured moving torque (Step 6) shall be less than or equal to the calculated value, T (Step 6), 2) the bolt tension measured in Step 7 shall be greater than or equal to the applicable turn test tension value listed in Table D, 3) the nut shall be able to be removed from the bolt without signs of thread stripping or galling after the required rotation in Step 7 has been achieved, 4) the bolt does not shear from torsion or fail during the test, and 5) the assembly does not seize before the final rotation in Step 7 is reached.  Elongation of the bolt in the threaded region between the bearing face of the nut and the underside of the bolt head is expected and will not be considered a failure.  Both fastener assemblies tested from one rotational capacity lot shall pass for the rotational capacity lot to be acceptable.

Table D

Turn Test Tension Values

Bolt Diameter

(inches)
Turn Test Tension

(kips)

1/2
14

5/8
22

3/4
32

7/8
45

1
59

1 1/8
64

1 1/4
82

1 3/8
98

1 1/2
118
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The following equipment, procedure, and acceptance criteria shall be used to perform rotational capacity tests on and determine acceptance of short bolts.  Fasteners are considered to be short bolts when full nut thread engagement cannot be achieved when installed in a bolt tension measuring device:

A.
Short Bolt Test Equipment:

1.
Calibrated dial or digital torque wrench.  Other suitable tools will be required for performing Steps 7 and 8 of the Short Bolt Test Procedure.  A torque multiplier may be required for large diameter bolts.

2.
Spud wrench or equivalent.

3.
Spacer washers or bushings. When spacer washers or bushings are required, they shall have the same inside diameter and equal or larger outside diameter as the appropriate hardened washers conforming to the requirements in ASTM Designation:  F436.

4.
Steel plate or girder with a hole to install bolt.  The hole size shall be 1.6 mm greater than the nominal diameter of the bolt to be tested.  The grip length, including any plates, washers, and additional spacers as needed, shall provide the proper number of threads within the grip, as required in Step 2 of the Short Bolt Test Procedure.

B.
Short Bolt Test Procedure:

1.
Measure the bolt length.  The bolt length is defined as the distance from the end of the threaded portion of the shank to the underside of the bolt head.

2.
Install the nut on the bolt so that 3 to 5 full threads of the bolt are located between the bearing face of the nut and the underside of the bolt head.  Measure and record the thread stickout of the bolt.  Thread stickout is determined by measuring the distance from the outer face of the nut to the end of the threaded portion of the shank.

3.
Install the bolt into a hole on the plate or girder and install the required number of washers and additional spacers as needed between the bearing face of the nut and the underside of the bolt head to produce the thread stickout measured in Step 2 of this procedure.

4.
Tighten the nut using a hand wrench to a snug‑tight condition.  The snug condition shall be the full manual effort applied to the end of a 305 mm long wrench.  This applied torque shall not exceed 20 percent of the maximum allowable torque in Table E.

Table E

Maximum Allowable Torque for High‑Strength Fastener Assemblies

Bolt Diameter

(inches)
Torque

(ft‑lbs)

1/2
145

5/8
285

3/4
500

7/8
820

1
1220

1 1/8
1500

1 1/4
2130

1 3/8
2800

1 1/2
3700

5.
Match-mark the assembly by placing a heavy reference start line on the steel plate or girder which aligns with 1) a mark placed on one corner of the nut and 2) a radial line placed across the flat on the end of the bolt or on the exposed portions of the threads of tension control bolts.  Place an additional mark on the outside of the socket that overlays the mark on the nut corner such that this mark will be visible while turning the nut. Make 2 additional small marks on the steel plate or girder, one 1/3 of a turn and one 2/3 of a turn clockwise from the heavy reference start line on the steel plate or girder.

6.
Using the torque wrench, tighten the nut to the rotation value listed in Table F.  The rotation is measured from the heavy reference line described in Step 5 made after the bolt was snug‑tight.  A second wrench shall be used to prevent rotation of the bolt head during tightening.  Measure and record the moving torque after this rotation has been reached.  The torque shall be measured with the nut in motion.

Table F

Nut Rotation Required for Turn‑of‑Nut Installation(a,b)

Bolt Length (measured in Step 1)
Required Rotation (turn)

4 bolt diameters or less
1/3

(a)  Nut rotation is relative to bolt, regardless of the element (nut or bolt) being turned.  For bolts installed by 1/2 turn and less, the tolerance shall be plus or minus 30 degrees.

(b)  Applicable only to connections in which all material within grip of the bolt is steel.

7.
Tighten the nut further to the 2/3‑turn mark as indicated in Table G.  The rotation is measured from the heavy reference start line made on the plate or girder when the bolt was snug‑tight.  Verify that the radial line on the bolt end or on the exposed portions of the threads of tension control bolts is still in alignment with the start line.

Table G

Required Nut Rotation for Rotational Capacity Test

Bolt Length (measured in Step 1)
Required Rotation (turn)

4 bolt diameters or less
2/3

8.
Loosen and remove the nut and examine the threads on both the nut and bolt.

C.
Short Bolt Acceptance Criteria:

1.
An assembly shall pass the following requirements to be acceptable:  1) the measured moving torque from Step 6 shall be less than or equal to the maximum allowable torque from Table E, 2) the nut shall be able to be removed from the bolt without signs of thread stripping or galling after the required rotation in Step 7 has been achieved, 3) the bolt does not shear from torsion or fail during the test, and 4) the assembly shall not seize before the final rotation in Step 7 is reached.  Elongation of the bolt in the threaded region between the bearing face of the nut and the underside of the bolt head will not be considered a failure.  Both fastener assemblies tested from one rotational capacity lot shall pass for the rotational capacity lot to be acceptable.

23

INSTALLATION TENSION TESTING AND ROTATIONAL CAPACITY TESTING AFTER ARRIVAL ON THE JOB SITE

Installation tension tests and rotational capacity tests on high‑strength fastener assemblies shall be performed by the Contractor prior to acceptance or installation and after arrival of the fastener assemblies on the project site.  Installation tension tests and rotational capacity tests shall be performed at the job‑site, in the presence of the Engineer, on each rotational capacity lot of fastener assemblies.

24

The requirements of this section do not apply to high-strength cap screws or high-strength bolts used for slip base plates.

25

Installation tension tests shall be performed on 3 representative fastener assemblies in conformance with the provisions in Section 8, "Installation," of the RCSC Specification.  For short bolts, Section 8.2, "Pretensioned Joints," of the RCSC Specification shall be replaced by the "Pre‑Installation Testing Procedures," of the "Structural Bolting Handbook," published by the Steel Structures Technology Center, Incorporated.

26

The rotational capacity tests shall be performed in conformance with the requirements for rotational capacity tests in "Rotational Capacity Testing Prior to Shipment to Job Site" of these special provisions.

27

At the Contractor's expense, additional installation tension tests, tests required to determine job inspecting torque, and rotational capacity tests shall be performed by the Contractor on each rotational capacity lot, in the presence of the Engineer, if 1) any fastener is not used within 3 months after arrival on the jobsite, 2) fasteners are improperly handled, stored, or subjected to inclement weather prior to final tightening, 3) significant changes are noted in original surface condition of threads, washers, or nut lubricant, or 4) the Contractor's required inspection is not performed within 48 hours after all fasteners in a joint have been tensioned.

28

Failure of a job‑site installation tension test or a rotational capacity test will be cause for rejection of unused fasteners that are part of the rotational capacity lot.

29

When direct tension indicators are used, installation verification tests shall be performed in conformance with Appendix Section X1.4 of ASTM Designation:  F959, except that bolts shall be initially tensioned to a value 5 percent greater than the minimum required bolt tension.

30*.  Use when work includes only new structural steel connections and is in Climate Area III or within 3 kilometers of ocean or tidal waters.  Delete Para 31 and 32.

SURFACE PREPARATION

For all bolted connections, the contact surfaces and inside surfaces of bolt holes shall be cleaned and coated before assembly in conformance with the provisions for cleaning and painting structural steel of these special provisions.

31*.  Use when work includes new and existing structural steel connections, and paint removal at connections to existing steel IS required.   Edit "bolt heads" when other parts, not subject to both shear and compression, are shown on the plans to be in contact with the existing paint.  Use "and 3) inside surfaces of bolt holes" in Climate Area III or within 3 kilometers of ocean or tidal waters.  Delete Para 30 and 32.

SURFACE PREPARATION

For all bolted connections, the 1) contact surfaces, 2) outer surfaces of existing members that are within the grip and will be hidden by surfaces of outside existing members within the grip under bolt heads, nuts, and washers, and 3) inside surfaces of bolt holes shall be cleaned and coated before assembly in conformance with the provisions for cleaning and painting structural steel of these special provisions.

32*.  Use when work includes new and existing structural steel connections, and paint removal at connections to existing steel IS NOT required.  Use "and inside surfaces of bolt holes" in Climate Area III or within 3 kilometers of ocean or tidal waters.  Delete Para 30 and 31.

SURFACE PREPARATION

For all bolted connections, the new contact surfaces and inside surfaces of bolt holes shall be cleaned and coated before assembly in conformance with the provisions for cleaning and painting structural steel of these special provisions.

SEALING

33.  Use when bolted connections are located in Climate Area III or within 3 kilometers of ocean or tidal waters.

The perimeter around all direct tension indicator gaps shall be completely sealed with non-silicone type sealing compound conforming to the provisions in Federal Specification TT‑S‑230, Type II.  The sealant shall be gray in color and have a minimum thickness of 1.3 mm.  If painting is required, the sealing compound shall be applied prior to painting.

34

When zinc-coated tension control bolts are used, the sheared end of each fastener shall be completely sealed with non-silicone type sealing compound conforming to the provisions in Federal Specification TT‑S‑230, Type II.  The sealant shall be gray in color and shall have a minimum thickness of 1.3 mm.  The sealant shall be applied to a clean sheared surface on the same day that the splined end is sheared off.

WELDING

35

Table 2.2 of AWS D1.5 is superseded by the following table:

Base Metal Thickness of the Thicker Part Joined, 

mm
Minimum Effective Partial Joint Penetration 

Groove Weld Size, * mm

Over 6 to 13 inclusive
5

Over 13 to 19 inclusive
6

Over 19 to 38 inclusive
8

Over 38 to 57 inclusive
10

Over 57 to 150 inclusive
13

Over 150
16

* Except the weld size need not exceed the thickness of the thinner part

36.  Use when cross frames, diaphragms, or other members, including those conforming to Section 56‑1, "Overhead Sign Structures," or Section 86‑2.04, "Standards, Steel Pedestals and Posts," of the Standard Specifications, are composed of tubular sections or pipe sections.

Dimensional details and workmanship for welded joints in tubular and pipe connections shall conform to the provisions in Part A, "Common Requirements of Nontubular and Tubular Connections," and Part D, "Specific Requirements for Tubular Connections," in Section 2 of AWS D1.1.

37.  Use for orthotropic girders or other types where backing for welds is shown on plans or permitted.  Discuss with Office of Structure Design (OSD), and DO NOT use unless backing strips must remain in place due to fabrication procedures, OR when shown on the plans.

Backing for welds, subject to computed stresses, that is left in place in the completed structure shall be a single length.  Backing shall be of the same material as the structural steel being welded.  Single lengths of backing shall be obtained by using a continuous strip, or may consist of lengths of backing joined by full penetration butt welds.  Butt welds in the backing material shall be subject to the same type and frequency of testing as specified for the type of joint in the material being joined.  Butt welds in backing material shall be ground flush as necessary to obtain proper inspection and for proper fit‑up in the welded joint with which the backing is to be used.

38

The requirement of conformance with AWS D1.5 shall not apply to work conforming to Section 56‑1, "Overhead Sign Structures," or Section 86‑2.04, "Standards, Steel Pedestals and Posts," of the Standard Specifications.
MEASUREMENT AND PAYMENT

39.  Use when check testing (i.e. paras 9 thru 15) is required.

If a portion of or all check samples are removed at a mill more than 480 air line kilometers from both Sacramento and Los Angeles, shop inspection expenses will be sustained by the State which are in addition to expenses incurred for fabrication site inspection.  Payment to the Contractor for furnishing structural steel will be reduced $2,000 for each mill located more than 480 air line kilometers from both Sacramento and Los Angeles.

40.  Use when Furnish and Erect Structural Steel items are NOT required in the Engineer's Estimate.

The contract price paid per kilogram for structural steel (bridge) shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in furnishing and erecting structural steel, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

