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Control Section 803 of 73112 
Federal Project No. 1-75-2(206) 147 

I-75 Crossing the Saginaw River Near Zilwaukee, Michigan 
Investigation of Construction Failure in Spans 11 and 12 

I. INTRODUCTION 

Shortly after midnight on August 28, 1982, large displacements 

occurred during the placement of a segment of the 1-75 bridge over the 

Saginaw River near Zilwaukee, Michigan. The end of nearly completed 

cantil ever llNS deflected downward, the expansion joint in Span 12, between 

Piers llN and 12N, deflected upward and the top of Pier 11N moved laterally 

to the north. No personal injuries were reported because of this event but 

the Pier llN foeti ng fai 1 ed and severe crushing of the superstructure 

concrete occurred at the expansion joint in Span 12. Construction of the 

bridge was stopped until the reason for the large displacements could be 

determined and until remedial measures could be implemented. A view of the 

bridge after the above event occurred is shown on the frontispiece. 

The purpose of this report is to present the results of an 

investigation as to the cause of the distress currently existing in Spans 

11 and 12 and at Pier llN. Included in the report is a summary of the 

conditions which existed at the time of the failure, a summary of the 

analyses that were made to investigate the failure and the results of those 

analyses. 

The structural displacements were due to loads on Cantilever llNS 

which produced 1 arge bending moments in Span 12. These bending moments 

were greater than the capacity of temporary continuity measures applied to 

the hinged expansion joint in Span 12. The moments produced tension in the 

top temporary spacer blocks which exceeded the temporary prestress 

compression force in these blocks and the spacer blocks ceased functioning 
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structura 11 y. The moments at the expansion joint were therefore resisted 

by a couple composed of the prestress tendons in tension and the bottom 

spacer block in compression. This arrangement resulted in a very flexible 

. structure as the prestress tendons were ungrouted and therefore free to 

stretch over their entire length. 

The stretching of the prestress strands all owed 1 arge rotations to 

occur at the Span 12 expansion joint. These rotations created bottom 

spacer block edge 1 oadi ng conditions which exceeded the crushing strength 

of the concrete in both the spacer block and adjacent segments. The 

rotations also allowed the expansion joint to deflect upward and the free 

end of the cantilever to deflect downward. 

The changing geometry of the superstructure, as the expansion joint 

rotated, placed large horizontal loads on the pier top. Large moments were 

produced in the footing by the horizontal forces at the top of the pier. 

These moments produced pile 1 cads 1 arge enough to fail the foeti ng in 

shear. 

II. DESCRIPTION OF PROJECT 

The proposed I-75 crossing of the Sagina~l River near Zilwaukee will 

replace an existing low-level bascule span with a high-level crossing. The 

new bridge will allow vehicular traffic to cross the Saginaw River with no 

interruptions due to navigation on the river. The location of the bridge 

is shown in Figure 1. 

The new crossing consists of parallel four-lane structures with full 

width shoulders. The northbound bridge is 8066 feet long and the 

southbound bridge is 8090 feet long. Each roadway is supported by a single 

cell concrete box girder with vertical webs. The box girder depth varies 

from a maxi mum at the piers to a mini mum at midspan. The typkal box 

girder section consists of a 73'-6" wide top flange, to provide a 70'-10" 
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roadway section, and a 36' -0" wide bottom flange. The roadway section 

cantilevers 18'-9" from each web of the box girder section. 

Piers for each roadway consist of two octagonal shaped, hollow shafts 

spaced 27' -0" on centers with a rectangular strut at the top. Steel 

H-piles driven to rock support the structure. 

Design Criteria 

A copy of the project design criteria is included as Appendix A of 

this report. This design criteria was reproduced from the plan documents 

for the construction of the bridge. 

The bridge was designed using the 1973 Edition of the "Standard 

Specifications for Highway Bridges" by the American Association of State 

Highway Officials plus the 1974 through 1977 Interim Specifications. The 

American Concrete Institute Building Code (ACI 318-71) plus the 1975 

supplement were also used as a design criteria. 

The bridge plans specified the following design loads: 

Live Load 

Dead Load 

Earthquake Load 

Construction Load 

HS25-44 

A concrete weight of 156 pounds per cubic 
foot. A wearing surface of 1.37 kip/foot per 
roadway. A future wearing surface of 2.52 
kip/ft. per roadway. A curb 1 oad of 0. 781 
k/ft .. 

6 percent of total dead load. 

Working load of 20 kip at the end of a 
canti 1 ever. Launching girder reaction of 500 
kip on top of a pier. Launching girder 
reaction of 500 kip, 18 feet from the end of a 
cantilever after the cantilever is connected 
to completed structure. 

Material properties were specified in the criteria as follows. 

Concrete 

Prestressing Steel 

fci = 5,500 psi and 6,000 psi 

Longitudinal tendons consist of 12-0.5 inch 
diameter 7-wire, low relaxation strands with 
an ultimate strength of 270 ksi. 
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Reinforcement Grade 60 

Substructure Concrete Footings fci - 3,500 psi 
Columns fci - 4,000 psi 

The special provisions also placed limitations of liveload on the 

structure during construction. These limitations are included in Appendix 

A. The limitations on the cantilever longitudinal moment were changed to 

read "Max. concentrated load on cantilever SOOK at 167.5' from pier or 18' 

from end, whichever controls." 

Construction Procedure 

The bridges are being constructed as precast concrete box girders 

erected by the free cantilever method. A launching girder was used to 

place the segments and to hold the segments for the application of epoxy 

grout and temporary prestress force. See frontispiece and Appendix C for 

photos of the Launching Girder. 

Segment placement started on the Northbound Roadway in Span 25 at 

Abutment B and progressed southward toward Abutment A. The segments were 

cast at a yard near Abutment B and hauled over the completed bridge by a 

specially built truck, Noteboom, to the launching girder. A gantry on the 

launching girder picked the segments from the truck and then traveled on 

rails, attached to the top of the launching girder, to place the segments 

in their proper position. 

This construction procedure required adjacent cantil ever spans to be 

made continuous as soon as they were constructed. Continuity was achieved 

by an in situ joint between adjacent spans and by continuity prestress 

tendons in the bottom slabs of the adjacent cantilevers. This continuity 

allowed the Noteboom to travel over the completed cantilever and was 

required by the Design Criteria for support and advancement of the 

launching girder. 
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The construction method also required temporary continuity across the 

expansion joints. The design plans required expansion joints in Spans 4, 

7, 9, 12, 14, 17, 19 and 22. In the completed structure these joints allow 

temperature movement and are designed to transfer only vertical reactions 

or shears across the joint. Si nee the joints act as hinges, temporary 

restraints were required to provide stability during construction. The 

hinges were made continuous by placing temporary concrete spacer blocks and 

prestress tendons in the joints. This temporary fix allowed the hinge to 

transfer both shear and moment across the expansion joint. 

For the expansion joints constructed to date (Spans 22, 19, 17, 14 and 

12) all except the joint in Span 12 were 1 ocated near the third point in 

the span away from the direction of erection. The expansion joint which 

failed (Span 12) was located near the third point in the span toward the 

direction of erection. This location required the expansion joint in Span 

12 to sustain significantly greater moments due to construction loads on 

the free cantilever than did the previously constructed expansion joints. 

An erection procedure was prepared by the Contractor for the 

construction of the bridge. This erection procedure located the launching 

girder and girder supports for the placement of each segment. Schematic 

diagrams, for the canti 1 ever construction at Piers 8, 9, 10 and 11 are 

shown in Figure 2. This figure was reproduced from the Launching Girder 

Handling Manual, parts of which are reproduced in Appendix B. 

As-Built Condition 

Construction of the Northbound Roadway had advanced from Span 25 to 

Span 9. Construction of the Southbound roadway was also underway using 

cranes to erect the segments. On August 28th the 1 aunchi ng girder was 

supported on the cantilevers erected at Piers 9N, lON and 11N, see Line 137 
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Figure 2. Leg B was directly over Pier 9N, Leg A was 65 feet South of Pier 

1DN, Leg E was 66 feet north of Pier 1DN and Leg C was 69.5 feet south of 

Pier 11N. See Exhibit 1 for a graphic position of the launching girder. 

The actual position of the 1 aunchi ng girder supports at Pier llN 

differ from the position proposed in the Handling Manual as tabulated 

below: 

LAUNCHING GIRDER SUPPORTS AT PIER UN 

Leg Distance from Pier lHl 

Manual Actual 
F 140 Feet 142 Feet 
H 112 Feet 116 Feet 
c 65.25 69.5 

The bridge superstructure was constructed as shown in Exh~bit 1. The 

Pier 9N cantilevers were in a ba 1 anced position with Segments P and Q in 

place. The Pier 1DN cantilevers were in a balanced position with Segments 

T through H in place. The Pier llN cantilevers were in place except for 

Segment llNSB. The insitu joint between cantilevers llNN and 12NS was in 

place and 40 continuity tendons were stressed. An additional 14 continuity 

tendons were stressed after the failure occurred. None of the prestress 

tendons beyond Pier 14 had been grouted. See Exhibit 3 for the location of 

segments in Cantilevers 11 and 12. 

The hinge in Span 12, between Piers llN and 12N, was made continuous 

by placing six 18-inch wide by 24-inch deep spacer blocks across the joint 

between the top slabs; by placing an 8-inch deep full-width spacer block 

across the joint between the bottom slabs; and by placing twenty-four 

12-strand 0.5-inch diameter tendons in the top slab through the joint. The 

twenty-four tendons placed through the joint were a change from the design 

plans, which required thirty 12-strand 0.5-inch diameter tendons across the 

joint. Continuity details for the expansion joint are sh~wn on Exhibit 2. 
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Accardi ng to data furnished by Department of Transportation field 

personnel, the actual erection sequence for Piers 9N and lDN was slightly 

out of schedule. The Segments H at Pier lON were to have been placed prior 

to the 1 aunchi ng girder's 1 ast move but were reported to be placed after 

the launching. girder was moved to its present position. The following 

segments were reported to be placed with the launching girder in its 

present position. 

Segments lONSH and lONNH 
Segments 9NNQ,9NSP and 9NNP 

At the time the failure occurred the Noteboom had just delivered 

Segment lONSG to the launching girder. With the gantry at the north end of 

the 1 aunchi ng girder, the segment was pi eked from the truck and the truck 

departed. The position of the truck when the cantilever deflected was not 

available. 

Fal sework bents at Pier llN were used to support the segments as 

cantilever construction continued. At the time of the failure, the 

falsework bents had been removed but were reinstalled after the failure had 

occurred. 

Concrete cylinder strength tests were made by the Department of 

Transportation. Twenty-eight day cylinder strengths for segment concrete 

and for the spacer blocks in the expansion joint were as follows: 

Segment 11 NNG 6230 psi 
6440 psi 
6080 psi 

Segment lHINF 6260 psi 
6100 psi 
5840 psi 

Spacer Blocks 6190 psi 
6330 psi 
6260 ·psi 
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These cylinder strengths indicate the superstructure concrete met the 

design criteria strength requirements. Cylinder strengths for the concrete 

in the footing at Pier llN were not available. 

Loading Conditions at Time of Failure 

As part of the investigation all loads on the structure were 

determined. The dead 1 oad of the superstructure, 1 aunchi ng girder, girder 

supports and construction loads on the bridge were verified. 

An independent analysis was made of the segment reaction on the piers. 

Tests made by the Michigan Department of Transportation indicate the 

concrete density to be 144.4 pounds per cubic foot. Reinforcing steel and 

prestressing steel would increase the density to about 150 pounds per cubic 

foot. The design criteria indicated the bridge was designed for a density 

of 156 pounds per cubic foot. This value of 156 pounds per cubic foot is a 

reasonable density to use for calculating dead loads when form tolerances 

are considered. 

The cantil ever reaction from Segment llNSC to Segment llNNB was 

compared based on plan segment weights and reactions computed from plan 

dimensions. The plan weights yield 10,981 kips as compared to a computed 

weight of 10,900 kips. The computed weight was calculated internally by 

the computer based on member area and a member density of 156 pounds per 

cubic foot. 

The weights of the launching girder and supports were calculated from 

the shop drawings for these items. A comparison of these weights with the 

weights supplied by the Department of Transportation is shown below: 
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C0~1PARISION OF CONSTRUCTION LOADS 

Furnished by Calculated from Used in 
Item HOOT, kiES Shop Drawings, kips Analysis, kips 

Launching Girder 2,268 2,374 2,374 
Launching Nose 100 105 105 
Gantry 186.3 Not Available 186.3 
Gantry C-Hock 48.7 48.7 
Leg C Dead Load 69 69 
Leg H Dead Load 70 70 70 
Leg F Dead Load 160 141 160 
Work Platform 60 Not Available 60 

The weights furnished by the Department of Transportation were 

reported to have been used by the Contractor to determine erection 

stresses. According to the erection procedure, the 60 kip work platform 

suspended from Segment llNSC was to have been removed. This platform was 

not removed until after the failure and therefore was considered as an 

erection load in the analyses prepared as part of this report. 

Additional construction loads not identified in the erection procedure 

were also on the bridge deck on the 28th of August. These items are shown 

on Exhibit 3. The locations of these items were obtained from photographs 

taken from a helicopter flown over the bridge on September 2 and September 

7. Some of these photographs are included in Appendix c. These items were 

also partially verified by a deck survey made by Department personnel. The 

results of this survey are also shown in Appendix c. 
The 75 kip truck trailers placed at mid-span between Piers llN and 12N 

were part of the construction loading sequence and were included in the 

erection stress procedures. The remaining loads on the bridge may or may 

not have been included in the Contractor's erection stress calculations but 

were considered in the analyses for this investigation. 

The Noteboom transport vehicle imparted large loads onto the structure 

when carrying segments to the 1 aunchi ng girder. A schematic for this 
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truck's reactions is shown in Figure 3. This investigation assumed loads 

as shown on this figure for determining live load stresses in the structure 

due to transporting segments to the launching girder. 

The possibility of temperature variations affecting the completed 

structure was also considered. The temperatures shown below for the site 

were obtained from the Saginaw Consumers Power Company which records only 

the high and 1 ow readings for the day. The times of day when these highs 

and lows occur are not recorded. 

Date 

August 26, 1982 

August 27, 1982 

August 28, 1982 

Hourly temperatures for August 27th were obtai ned from the National 

Weather Service in Flint, Michigan. These temperatures were somewhat 

cooler than the Saginaw temperatures but the Flint records indicate the low 

temperature for the 27th occurred at 11:50 p.m. and a 13°F drop in 

temperature occurred from noon on the 27th to midnight. 

Survey Position 

Several profiles of the top of the segments were run by Department of 

Transportation personnel on the 28th of August. These surveys are 

presented in Appendix D along with top of segment elevations along the plan 

profile gradeline. A comparison of the plan top of segment elevation with 

two of the surveys is presented in Table 1. The elevations in the table 

are along the west bolt line or 17 feet left of centerline of box. Survey 

No. 2 was run between 7:30 AM and 9:00 Af.l on August 28th. Survey No. 5 was 

run at 8:30 PM on the 28th of August. Segment 1 ocati ons are shown in 

Exhibit 3. 
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The expansion joint in Span 12 is most nearly represented by Segment 

llNNG. This segment went up about 3.83 feet above theoretical gra.de. 

Segment llNSC is the end segment of Cantil ever lHJS and dropped 5.46 feet 

due to the August 28th failure. 

Top of footing elevations were also surveyed which indicate the top of 

footing for Pier llN is at Elevation 588.84 compared to a plan Elevation 

589.0. Pier lON top of footing was surveyed at Elevation 582.0 compared to 

a plan Elevation 582 .00. Survey el evati ens prior to August 28th are not 

available and Pier llN top of footing elevations may represent as built 

conditions rather than settlement. 

III. DESCRIPTION OF FAILURE 

The failure of the I-75 bridge occurred early on the morning of August 

28, 1982. The fai 1 ure resulted in 1 arge di sp 1 a cements in the structure 

which were reportedly accompanied by vibrations felt by workers on the 

bridge. The end of Segment llNSC moved downward 5.46 feet and; the top of 

Pier lHI moved horizontally to the north 8 inches.' 

These large displacements resulted from or produced considerable 

physical damage to the bridge. The spacer block between the bottom slabs 

at the Span 12 expansion joint was severely crushed. Shearing or crushing 

of the bottom fiber concrete in the supporting and supported segments of 

the expansion joint occurred where the segments bottom slab was in bearing 

against the spacer block. The spacer block appears to be split 

horizontally at its midsection due to the crushing action of the joint 

closing and rotating. See Figure 4 for a photo of this area. 

Figures 5 and 6 are photographs of the crushing of the spacer blocks 

between the top slabs at the expansion joint. The crushing of these blocks 

also was caused by the rotation of the segments on either side of the 
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Table 1 

TOP OF SEGt4ENT ELEVATIONS 

Segment Plan El ev Survey #2 Diff Survey #5 Diff 

13 N Pier 717 .61 717.78 +0.17 
13 NSL 717.89 717.96 +0.07 
13 NSG 718.03 717.91 -0.12 
13 NSC 718 .12 717.71 -0.41 
12 NNA 718.14 717.66 -0.48 
12 NNE 718.17 717.91 -0.26 
12 NNJ 718.13 717 .86 -0.27 
12 NNP 718.02 718 .10 +0.08 
12 N Pier 717.91 718.07 +0.16 718.07 +0.16 
12 NSP 717.66 718.28 +0.62 
12 NSL 717 .49 718.52 +1.03 
12 NSG 717.18 718.71 +1.53 
12 NSG 716.81 719 .61 +2.80 
11 NNB 716.60 719 . 55 +2.95 
11 NNE 716.31 719.92 +3.61 
11 NNF 716.20 720.14 +3.94 
11 NNG 716.07 719 .90 +3.83 719.65 +3.58 
11 NNL 715.60 718 .29 +2.69 
11 NNP 715.21 716 .88 +1.67 
11 NN Pier 714.63 714.65 +0.02 
11 NSP 714.00 712.7 3 -1.27 
11 NSN 713.76 712.02 -1.74 
11 NSL 713.53 711.32 -2.21 
11 NSJ 713.15 710 .20 -2.45 

( 
11 NSG 712.77 709.21 -3.56 
11 NSF 712.55 707.70 -4.85 
11 NSC 711.94 706.48 -5.46 706.84 -5.10 
10 NNH 709 .95 710.39 +0.44 
10 NNM 709.02 709.41 +0.39 
10 NNQ 708.30 708.63 +0.33 
10 NNS 707.94 708.22 +0.28 
10 N Pier 707 .44 707.71 +0.27 
10 ~ISS 706.93 707 .28 +0.35 
10 NSQ 706.54 706.97 +0.43 
10 t!St1 705.74 706.39 +0.65 
10 NSH 704.61 705 .50 +0.89 
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FIGURE 5. Crushing ~f 
spreader beam at top slab 
expansion joint. 

FIGURE 6. Crushing of spreader beam at top slab 
expansion joint. 
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joint. The top slab adjacent to the spacer blocks was badly spalled and 

cracked. Sounding of the top slab with a heavy bar produced hollow sounds 

in the vicinity of the spacer blocks, indicating the cracking extended some 

distance beyond the joint. The photo in Figure 7 shows large cracked areas 

in the top slab adjacent to the joint which extend several feet beyond the 

joint. Figure 7 also indicates the rotation of the joint exceeded the 

bearings capacity to rotate. This excess rotation probably has caused the 

piston of the pot bearing to become wedged in the bearing cylinder and has 

severely limited the ability of the bearing to function. 

Damage to the footing of Pier llN was severe. A large crack in the top 

of the footing occurred between the two columns. See Figure 8. This crack 

extended at a slight incline into the footing. Sonic testing of the 

footing indicated the crack extended several feet on the incline and then 

dipped sharply towards the bottom of the footing. This crack exhibited the 

characteristics of a diagonal tension failure. Large diagonal cracks 

appeared at the end of the footing, these cracks started at the bottom of 

the footing and ran diagonally toward the top of the footing centerline. 

See Figure 9. Sonic testing also indicated that these cracks were full 

depth of the footing and more concentrated around the columns. 

Large cracks and spalling occurred along the top of the footing-side of 

the column interface as shown in Figure 10. Tension cracks opened in the 

top of footing on the side of the column away from the direction of pier 

movement. Uplift of the footing was evidenced by seperation of the footing 

and footing pad. 

No apparent damage occurred to the pier above the top of footing. 

Cracking of the column concrete above the footing was not apparent. The 

condition of the bearings at the top of the pier was not determined in the 
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FIGURE 7. Expansion joint bearing. Note cracking of 
top slab 

FIGURE 8. Crack between Pier llN columns -- looking 
north toward the river. 
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FIGURE 11. Pier llN -- Footing 
cracks on south side of column. 
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FIGURE 10. Footing spal1 along 
face of column Pier llN. 



initial field investigation because of lack of access. Damage to these 

bearings has been reported. 

Distress was also evident in the supported portion of Span 12. The 

segment joints opened up in many of the segments from Pier 12N to the 

expansion joint. The opening of the joints was more pronounced in the 

bottom slab joints but did occur in the web joints and in some cases the 

web joint opening extended to the top slab. In the joints with the more 

severe opening, cracking of the web shear key also occurred. The cracking 

of the key occurred as an extension of the web joint through the key. 

IV. DESCRIPTION OF STRUCTURAL ANALYSIS 

General 

The stress history of the structure was first determined using a plane 

frame computer analysis. The results of this analysis indicated the 

construction 1 oads waul d produce stresses which exceeded the capacity of 

the temporary continuity measures placed at the expansion joint. The 

reduced effectiveness of these continuity measures to resist moments due to 

the construction loads resulted in the partial development of a hinge at 

the expansion joint. 

A plane truss computer program was then used for further analysis of 

the structure. The truss analysis allowed a simulation of the expansion 

joint conditions indicated to exist by the plane frame analysis. Different 

member properties were used for the top and bottom chord at the expansion 

joint to model the partial hinged condition. The truss analysis yielded 

deflections similar to those measured in the real structure and produced 

horizontal forces on the pier of sufficient magnitude to demonstrate 

failure of the footing could occur. Once footing failure was demonstrated, 

further analyses were not meaningful due to the uncertainty of predicting 
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the combined structural response of the fai 1 ed expansion joint and the 

failed footing at Pier llN. 

Comparison of results between the plane frame and the plane truss 

ana 1 yses is not pass i b 1 e. The p 1 ane frame ana 1 ysi s computed forces and 

deflections on a structure with full continuity across the expansion joint. 

The plane truss analysis computed forces and deflections on a structure 

with reduced continuity across the expansion joint. The p 1 ane truss 

analysis modeled the moment capacity of the expansion joint as being 

between a hinged condition with no moment capacity and the full moment 

capacity assumed in the plane frame analysis. Both the plane frame and the 

plane truss· would give similar results if used to analyze the same 

structure. 

The fact that these two analyses must produce different results because 

of the partial hinge condition at the expansion joint may be demonstrated 

by comparing the two similar structures shown in Figure 12. Figure 12a is 

a beam with uniform moment of inertia fixed at the left end and a 

cantilever at the right end. Figure 12b is a beam with uniform moment of 

inertia fixed at the 1 eft end, with a cantil ever at the right end and a 

hinge 1 ocated at the two-thirds point in the span. These two structures 

are similar except for the hinge in the structure shown in Figure 12b. 

Identical loads on the structures will produce disimilar results as shown 

by the moments and reactions produced by a 1 oad P at the end of the 

cantilevers. 

23 



I 
z L/3 L/,: uz . I r ~ E 

Moments -f- Pl./4 PL./2 

Reactions -JP r 
figure 12a Continuous Spon 

Z L/3 L/3 
I 

L/2 
I . p 

Momerm - PL 0 PL/2 

Reactions - J. p ~p z 
figure 12b Hinged Span 

FIGURE 12 STRUCTURE TY!"E COM!"ARISON 

Segment Erection Model 

The portion of the structure containing Spans 11 and 12 was first 

analyzed by a plane frame computer program, referred to in this report as 

the segment erection analysis. Input geometry for the frame analysis was 

based on the center of gravity of the segments adjusted for profile grade 

alignment. Section properties were calculated using an HNTB computer 

program which utilizes input cross sectional dimensions obtained from the 

plans. Conditions at the expansion joint were modeled based on the 

assumption the top and bottom spacer blocks were fully effective in 

resisting all moment loads. Detailed tendon profiles were input to enable 

the computer to calculate tendon stresses and losses at each specified time 

increment. Concrete casting and placement schedules were obtained and 

incorporated into the model to account for time-dependent creep and 

shrinkage effects. These ·schedules were obtained from the Department of 

Transportation and are shown in Appendix E. 
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Construction loads were determined as previously described. The actual 

locations and/or magnitudes of the construction loads differed slightly 

from those prescribed in the erection procedure handling manual. Stresses 

were computed for both proposed and actual locations. 

Once the structure had been modeled and construction loads determined, 

the erection portion of the program was run to recreate the stress history 

of the structure. In this regard cantilevers llN and 12N were analyzed by 

the computer and the effect of closing Span 11N-12N was added to the 

analysis. Those continuity tendons that were placed in this span before 

fai 1 ure were then considered stressed by the computer. Stresses due to 

construction 1 oads on the structure at the time of fai 1 ure were also 

computed. In addition, the 1 i ve 1 oad portion of the program was used to 

simulate the Noteboom hauling segments across Span 1Hl-12N. All stresses 

at the expansion joint were computed on the basis of a cross-sectional area 

consisting of the top and bottom slab spacer blocks. 

Since the design plans indicated 30 tendons were to be placed through 

the joint instead of the actual 24 tendons, a similar analysis was 

performed for the case of 30 tendons in lieu of the 24 tendons. 

The results of the segment erection analysis are summarized in Tables 2 

through 5; Table 2 summarizes the stresses at the expansion joint after 

the Noteboom had departed and Segment lOtlSG was suspended from the 

launching girder gantry. This critical loading condition is shown in 

Exhibit 5. Symbols used in Table 2 are as follows: 

P = axial load in member 
M = bending moment in member 
ft = stress in top fiber } tensile stresses are positive 
fb = stress in bottom fiber compressive stresses are negative 
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Stresses at the expansion joint are based upon the following gross concrete 

section properties: 

Area = 6,065 in2 
Section tlodul us Top = 207 ,360 i n3 

3 Section t~odul us Bottom = 308,448 in 

Table 2 

SUMMARY OF EXPANSION JOINT STRESSES 
24-Strands Actual Construction Loads 
Segment lONSG Suspended from Gantry 

Loads and Stresses at Expansion Joint 

p M ft fb 
Load Cases ( k) ( ft-k) ( ps 1 ) ( ps1 ) 

Dead Load and 
Prestress -6,620. 17,300 -2,090 -420 

vJork Platform ll. -5,230 +300 -200 

Leg F 24. -11,330 +660 -440 

Leg H 9. -4,010 +230 -160 

Leg C 100. -46 ,200 2,690 -1,780 

Counterweights -32. 5,960 -350 +230 

t~i scell aneous 
Construction Loads -12. 2,700 -160 +100 

TOTAL +1,280 -2,670 

These results indicate that significant tension was developed in the 

top of the expansion joint under the action of dead load and prestress 

forces combined with construction 1 oads on the structure. These 1 oadi ng 

conditions, based on the assumed expansion joint member properties, 

produced over 1,200 psi tension in the top slab spacer blocks. 

It should be noted that the computed prestress force was based upon 

the assumption that the coupled cantilever tendons behaved as single 
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continuous tendons and that the anchor set 1 ass was distributed over the 

entire length of the coupled tendons. Depending upon the exact stressing 

sequence, it is possible that the anchor set loss was distributed over the 

much shorter length of th~ temporary cantilever tendons beyond the 

expansion joint. This would result in additional losses, reduced prestress 

force, and even higher tensile stresses in the top of the joint than the 

1,280 psi indicated in Table 2. 

It should also be noted that the .stresses in Table 2 are based upon 

the assumption that the temporary falsework system at Pier llN was 

continuously in place during the erection of the Pier llN cantilevers and 

that the system was removed after closure of Span 1HI-12N and stressing of 

the Group I continuity tendons. 

The top slab spacer blocks consisted of six 18-inch by 24-inch precast 

concrete blocks. These blocks bore directly on the ends of the adjacent 

slabs. No provision was made for transferring tension through the spacer 

blocks to the adjacent slabs. When the tensile force in the spacer blocks 

exceeded the dead load plus prestress precompression force of 2,090 psi the 

spacer blocks ceased to function structurally. At this time the continuity 

measures resisting forces through the expansion joint were reduced to the 

8-inch thick bottom slab spacer block and the twenty-four 12-strand 

tendons. When this occurred the segment erection analysis ceased to 

accurately model the existing structural conditions. Stresses in Tables 2 

through 5, produced by loading conditions which produced tension in the top 

slab spacer blocks, are therefore not representative of actual conditions. 

These stresses are presented for informational purposes only as they were 

used as a basis for further refinement of the structural analysis. 
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Table 3 summarizes the stresses calculated at the expansion joint due 

to the actual construction loads plus the live load stresses due to the 

1 oaded Noteboom traveling across Span 11N-12N. Page 3a of the handling 

manual required Leg F to be snugged to the rail of the launching girder 

when the loaded Noteboom traveled over Span 11N-12N. Stresses were 

computed for the case of Leg F made active prior to advancing the Noteboom 

as well as the case of Leg F remaining inactive. Positive stresses 

indicate tension and negative stresses indicate compression. 

Load 

Table 3 

SUMMARY OF EXPANSION JOINT STRESSES 
24-strands Actual Construction Loads 

Segment 10NSG Loaded on Noteboom 

Stresses at 
Expansion Joint 

ft fb 
Cases (psi) (psi) 

Dead Load and Prestress -2,090 -420 
Work Platform +300 -200 
Leg F +660 -440 
Leg H +230 -160 
Leg C +1,870 -1,240 
Counterweights -350 +230 
Miscellaneous Construction Loads -160 +100 

( 1 ) Tot a 1 Construction Lo.ads +460 -2,130 

( 2) Maximum Positive LL ~1oment -1,540 + 1 ,060 
(Leg F Inactive) 

( 3) Maximum Negative LL Moment -420 +289 
(Leg F Active) 

TOTAL ( 1) + ( 2) -1,080 -1,070 

TOTAL ( 1) + ( 3) +40 -1,841 
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The results of Table 3 indicate that the stress levels at the 

expansion joint due to the loaded Noteboom on Span 125-11~1 (Total (1)+(3)) 

were not as great as those computed for the segment suspended from the 

gantry. 

Table 4 repeats the stresses calculated at the expansion joint due to 

the actual construction loads (see Table 2) and compares these stresses 

with those that would have existed had there been: 

(a) 24 and 30 tendons across the joint, with the actual 

construction loads 

(b) 24 and 30 tendons across the joint, with the handling manual 

construction loads 

(c) 30 tendons across the joint, with the design criteria 

construction loads (20 kips at end of cantilever, plus 500 kips 

located 18 feet from the end of the cantilever). 

Load Cases 

Table 4 

SUMt·1ARY OF EXPANSION JOINT STRESSES 
ALTERNATE CONSTRUCTION LOAD CASES 

Segment 10NSG Suspended from Gantry 

24 strands-Actual Construction Loads 
24 strands-Handling ~1anua1 Construction Loads 
30 strands-Actual Construction Loads 
30 strands-Handling Manual Construction Loads 
30 strands-Design Criteria Construction Loads 

Stresses at 
Expansion Joint 
ft fb 

\pSi} \pSi} 

+1,280 
+1 ,160 

+590 
+460 
-430 

-2,670 
-2,580 
-2,630 
-2,540 
-1,990 

The results of Table 4 indicate that the variations in the erection 

procedure from those prescribed in the Handling Manual made little 

difference in the computed expansion joint stresses. The results do 
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indicate that the original design, consisting of 30 strands across the 

expansion joint, combined with the design criteria construction loads would 

not have produced a tensile stress fai 1 ure condition at the expansion 

joint. 

Table 5 summarizes the loads to the bottom of footing for the critical 

construction load case. 

Table 5 

SUMMARY OF LOADS TO BOTT0~1 OF FOOTING PIER llN 

Vertical Load Horizontal Shear Moment 
Load Cases (kips) ( k i ES) ( ft-kiEsl 

Dead Load and Prestress 12,927 -32.7 -3,415 

Work Platform 97 17.4 1 ,813 

Leg F 240 37.7 3,931 

Leg H 99 13.3 1,391 

Leg C 1,652 153.8 15,042 

Counterweights 54 -24.0 -2,511 

~1i scell aneous 
Construction Loads 62 -11.0 -1,143 

Footing Weight 1 312 0 0 

Total (both columns) 16,443 154.5 16,108 

The maximum and minimum pile loads computed on the basis of the segment 

erection analysis are: 

16,443 ± 16,108 
52 456 = +352 

+281 
kips 
kips 

Pile loads are based on the footing properties shown on Exhibit 4. 

These 1 oads are not of sufficient magnitude to produce failure of the 
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footing. As mentioned previously these pile 1 oads are not representative 

of the existing conditions because of expansion joint modeling 

characteristics. 

Analogous Truss Model 

As stated earlier the segment erection analysis did not accurately 

model the existing conditions once initiation of the expansion joint 

failure occurred. A truss analysis, referred to in this report as the 

analogous truss analysis, was next used to analyze the structure. The 

truss analysis allowed a more accurate modeling of conditions at the Span 

12 expansion joint after failure of the joint was initiated. 

In the analogous truss analysis the structure was modeled as a truss 

using the top slab as the top chord, the webs as the diagonals and 

verticals, and the bottom slab as the bottom chord. Truss joints were 

placed at the intersection of the vertical joint between segments and the 

center of the slabs. Input geometry for the truss joints was established 

by depth of segment and profile grade alignment. See Exhibit 6 for a 

computer plot of the input geometry. 

This analysis allowed the use of different material properties across 

the expansion joint in Span 12. The top chord member at the joint was 

modeled based on the continuity tendons through the joint. The input 

tendon area was mathematically reduced to account for the actual length of 

the ungrouted tendons. The bottom chord member was modeled based on the 

spacer block between the bottom slabs of the expansion joint. 

Time dependent loads were not included in the truss analysis. Stresses 

and displacements for the prestress loads would not be correctly calculated 

using the truss analysis because of the member properties used at the Span 

12 expansion joint. These properties represent the structure after the 
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failure at the expansion joint and are not representative of the structure 

at the time the prestress force was applied to the structure. 

An accurate analysis of the structure was difficult to obtain because 

of the action of the tendons through the expansion joint. At the 

i ni ti ati on of failure these tendons, which were in ungrouted ducts, were 

free to elongate over their entire 1 ength. As the expansion joint moved 

upward an angle break occurred in the structure at the expansion joint and 

the tendons began to bear on the walls of the ducts. Large friction forces 

were created which altered the length over which tendon elongation could 

occur. To correct'for these friction forces the tendons were assumed to be 

free to stretch over 75 percent of their length. The top chord area of the 

truss at the expansion joint was calculated as an equivalent area which 

would yield similar elongations to the adjusted tendon length. 

The first truss analysis produced deflections similar to those observed 

in the existing structure but did not produce footing stresses large enough 

to indicate failure of the footing. The input geometry for the truss was 

based on the actua 1 depth of structure and p 1 an verti ca 1 a 1 i gnment. The 

truss analysis calculated member forces and joint displacements based on 

the input geometry. This generally produces satisfactory results since 

displacements are assumed to be small enough that the geometrical shape of 

the loaded structure is very close to the geometrical shape of the unloaded 

structure. In the case of Spans 11 and 12 with large displacements where 

the 1 oads alter the final geometric position, the truss analysis does not 

accurately calculate member forces and corrective measures were made to 

obtain more accurate results. 

To correct for the 1 oaded geometric position the ana 1 ogous truss was 

reanalyzed using the displaced position of the 1 oaded structure for the 
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input geometry. The results of this analysis again produced displacements 

of the magnitude observed in the failed structure. This analysis also 

produced loads on the footing of sufficient magnitude that failure of the 

footing was indicated. 

The results of the two analogous truss models are summarized in Tables 

5 and 7. Table 6A summarizes the deflected position of the structure 

resulting from the critical construction load case. A plot of the computed 

deflected position due to construction loads is shown on Exhibit 6. 

Table 6A 

SUMMARY OF CONSTRUCTION LOAD DEFLECTIONS 
ANALOGOUS TRUSS MODEL 

Cantilever Exp. Jt. 
Load Cases (ft.) (ft.) 

Work Platform -0.5 +0.3 
Leg F -1.1 +0.7 
Leg H -0.4 +0.3 
Leg C -4.5 +2.9 
Counterweights +0.6 -0.4 
Miscellaneous Construction Loads +0.2 -0.2 

Total - Construction Loads -5.7 +3.6 

Top of Pier 
(ft.) 

+0.1 
+0.1 
0.0 

+0.5 
-0.1 
0.0 

+0.6 

llN 

The development of the computer model to accurately represent the 

structural behavior of the partially failed expansion joint depended upon 

several variables which were difficult to determine precisely. As a 

result, the deflections obtained were somewhat sensitive to the model used 

for the expansion joint. However, all of the construction load deflections 

fell within a reasonable range of the observed deflections. The results 

presented in Table 6A are .based upon the following assumptions: 

(a) Equivalent top tendon properties assumed free to stretch over 75 
percent of their length. 

(b) Full gross section properties of the bottom spacer block present 
throughout. 
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(c) The geometry of rotation of the expansion joint as shown in 
Exhibit 6. 

Table 6B 

FINAL COMPUTED DEFLECTIONS 

Cantilever Exp. Jt. Top of Pier llN 
Load Cases (ft.) (ft.) (ft.) 

Construction Loads -5.7 +3.6 +0.6 
Dead Load -0.4 +0.3 +0.3 

Total -6 .1 +3.9 +0.9 
( t~easured) (-5.5) ( +3. 8) (+0.7) 

In Table 6B, the addi tiona 1 deflections due to the dead 1 cad acting 

through the 1 arge displacements are added to the construction load 

deflections to obtain the final deflected position. These additional 

defl ecti ens were obtained by applying the structure dead load to the 

displaced truss. As no prestress force was applied to the truss the 

vertical deflections were obtained as a result of the rotation of Pier 11N 

due to the additional 0.3 foot horizontal displacement. 

Once the displaced pes i ti on of the structure had been verified, the 

loads to the footing were obtained by applying the construction 1 oads to 

the structure in the deflected position. The results of this analysis 

appear in Table 7. 

Table 7 

SUM~1ARY OF LOADS TO BOTTOM OF FOOTING llN 

Axial Load Shear t·loment 
Load Cases {kips) {kips) (ft.-kips) 

Dead Load and Prestress 12,927 502.0 53,815 
Work Platform 126 85.9 9,216 
Leg F 309 187.6 20,132 
Leg H 123 67 .1 7,203 
Leg C 1,927 762.3 81,834 
Counterweights 20 -95.2 -10,210 
Miscellaneous Construction Loads 46 -41.7 -4,466 
Footing Weight 1,312 0 0 

Total 16,792 1,468.0 157,524 

34 



I . 
I 

c-•.. 

' ) 
L. 

1·~-

I 

i 

1 
L __ 

The maximum and minimum pile loads are: 

16,792 + 157,524 
Ppile = 52 - 456 = +668 kips 

-22 kips (uplift) 

A pile load of 668 kips per pile will produce a punching shear stress 

of 277 psi in the footing. The ultimate shear stress for the foeti ng 

using AASHTO criteria is 201 psi for 3,500 psi concrete. The strength of 

the footing concrete was reported to be 5,000 psi. This concrete strength 

yields an ultimate shear strength of 240 psi. The calculated stress of 277 

psi is above the AASHTO ultimate strength for both 3,000 and 5,000 psi 

concrete strengths. 

V. CONCLUSIONS 

Summary 

The failure that occurred in Span 12 and at Pier llN was caused by the 

insufficient strengtp of the expansion joint in Span 12 to resist moments 

resulting from the construction 1 oads on Cantil ever llNS. These 1 cads 

produced large tensile forces in the top of the temporary "fix" at the Span 

12 expansion joint. The tensile forces exceeded the prestress compression 

force in the top slab spacer blocks and the blocks became ineffective in 

transferring moments across the expansion joint. The construction moments 

were therefore resisted by a couple consisting of the prestress tendons in 

tension and the bottom slab spacer block in compression. 

As indicated by the analogous truss analysis, the large flexibility of 

the ungrouted tendons, free to stretch over their entire 1 ength, all owed 

the superstructure to rotate on the pier. The resultant of the vertical 

1 oads, due to superstructure self weight and construction 1 oads, acting 

through the inclined superstructure, produced 1 arge horizontal components 

of force on the pier. The horizontal force acting through the pier height 

35 



\_ 

'. 

L--

i 
L 

I 
[_ 

( .. 

I 
\:. 

in turn produced large moments on the footing. These moments produced pile 

loads which exceeded the shear capacity of the footing, resulting in 

failure of the footing. 

Temperature stresses alone were not found to be of sufficient magnitude 

to cause fa i1 ure. The actua 1 erection procedure was in genera 1 agreement 

with the handling manual except for the following discrepancies: placement 

of the support legs for the launching girder was not in conformance with 

the manual and the work platform at the end of Cantilever llNS was not to 

have remained on the structure. These items increased the moments in the 

structure and contributed to the failure, but the failure would have 

occurred with the location of the support legs.and the work platform placed 

as outlined in the handling manual • 

Construction 1 oads placed according to the handling manual produced 

1 arger cantil ever moments than waul d have been produced by 1 oadi ng 

conditions assumed in the design criteria. Had the construction loads been 

restricted to those outlined in the design criteria (see Appendix A), and 

had 30 tendons been placed across the expansion joint no tension would have 

developed in the top slab spacer blocks at the expansion joint and failure 

would not have resulted. 

Span 12 Expansion Joint 

The plane frame segmental analysis yielded construction 1 cad stresses 

in the bottom slab spacer block near the crushing strength of the concrete. 

These computations assumed the full depth of the spacer block was effective 

in resisting the compressive forces. The rotation of the expansion joint 

segments as the structure 'rlefl ected resulted in a non-uniform app 1 i cation 

of the compressive force on the spacer block. The spacer block was bolted 

to the supported segment and the supporting segment was free to rotate away 
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from the top of the spacer b 1 ock (Refer to Ex hi bit 2 and Figure 4). This 

rotation yielded large edge loadings at the bottom of the segment and the 

spacer block. Failure due to this loading was evidenced by crushing of 

both the segment and the spacer block along their bottom edges. Evidence 

of more crushing along the segment edge (supporting segment) free to rotate 

with respect to the spacer block than the segment edge (supported segment) 

fixed or bolted to the spacer block is shown in Figure 4. 

Crushing of the top slab and spacer blocks was a more complicated 

sequence of events. This crushing was due to a combination of the rotation 

of the expansion joint and the horizontal force of the inclined 

superstructure. Part of the horizontal force resisted by the pier was 

transferred through the expansion joint when failure of the Pier llN 

foeti ng occurred. This force together with the edge 1 oadi ng conditions 

caused by rotation of the expansion joint segments contributed to the 

crushing of the joint. 

The expansion joints in Spans 14, 17, 19 and 22 were also temporarily 

restrained, similar to the continuity measures installed in the joint in 

Span 12. These temporarily restrained joints performed satisfactorily due 

to their location in the span with respect to the free cantilever. These 

joints were located in the span third point away from the free cantilever. 

Moments at these expansion joints, due to construction loads on the free 

cantil ever, were not 1 arge enough to produce tension in the top spacer 

blocks. 

The Southbound roadway Span 12 expansion joint will also fail if 

similar erection procedures were to be used for Spans 12S, llS and lOS. It 

is recommended that a revised handling manual be developed for the erection 

of these spans and the continued erection of Span llN. The erection 
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procedure for Spans 10 and 11 should limit the tensile stress in the top 

slab spacer blocks to zero. 

Replacement of the expansion bearings in Span 12N is also recommended. 

The Cantilevers llNN and llNS should be supported on a fal sework bent at 

Pier llN. This support will allow removal of the temporary fix at the 

expansion joint. No repair of the expansion joint should be started until 

the superstructure has been rotated back into position. It is recommended 

that completion of Span 11 be accomplished with Cantilevers llNN - llNS 

supported on the fal sework and the temporary restraints removed from the 

expansion joint. 

Pier llN Footing 

The resultant force of the superstructure vertical loads acting through 

the displaced or inclined structure produced a large horizontal force 

component on the top of the pier. The analogous truss analysis, loaded in 

the displaced position, indicated a horizontal load of 1,468 kips was 

exerted on the columns. This value was based on the assumption that the 

footing had adequate strength to resist the moment due to the horizontal 

force. It is probable that failure of the footing occurred at lower 

stresses than those produced by the 1,468 kips indicated by the analysis. 

The failure of the footing resulted from shear stresses larger than the 

shear capacity of the footing. These shear stresses were due to the large 

pile loads produced by the column bending moments resulting from the 

horizontal load at the top of the pier. These moments increased the pile 

load from 352 kips due to dead load plus construction loads to a total 

maximum pile load of 668 kips. This pile load produced a footing shear 

stress of 277 psi which was greater than the design ultimate shear strength 

of 240 psi for a concrete strength of 5,000 psi. 
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The actual failure of the footing was difficult to quantify. Failure 

of the footing was evidenced by the cracked conditions shown in Figures 8 

through 11. Figure 9 shows considerable horizontal cracking of the footing 

had occurred in the area of the piles. Sounding of the footing also 

indicated that bond failure of the main reinforcing steel had occurred. It 

is probable that the footing cracks initiated in the bottom of the footing 

at shear stresses less than the ultimate shear strength. These cracks then 

propagated upward until they encountered compressive stresses that arrested 

their further growth and' allowed the footing to develop additional shear 

strength. These compressive forces were supplied by the axial loads from 

the columns. Between the columns the cracks did not encounter compressive 

forces and were free to continue growing. This crack growth resulted in 

the large crack between the columns which exhibited the characteristics of 

a diagonal tension failure. 

Column lHI 

Failure of the footing was assumed to have occurred at 1 esser pi 1 e 

loads then the loads determined from the computer analysis. Failure at 

lesser loads would have partially relieved the column bending moment and 

thus column stresses. This assumption was based on the fact that no column 

distress was noted either visually or by the sounding of the concrete even 

though column loads were calculated to be above the ultimate strength of 

the column. 

Loads on the column were assumed to be at least 7,740 kips axial load 

and 76,336 foot kips bending moment. An axial load-uniaxial bending 

moment interaction diagram for a single pier column is presented on Exhibit 

4 for Pier llN. This interaction diagram has been adjusted for a ~ factor 

of 0.7. With no moment magnification factor applied for column slenderness 
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effects, this diagram indicates a single column with an applied axial load 

of 7,740 kips could safely resist an applied bending moment of 65,000 

foot-kips. Using a computed magnification factor of 38 percent for the 

column bending moment due to slenderness yields a magnified moment of 

105,344 foot kips. This moment is 62 percent greater than the computed 

ultimate capacity of the column. These calculations, therefore, lead to 

the above assumption that the footing had less capacity than the column and 

the foeti ng failure relieved the moment in the column, thus preventing a 

column failure. 

Span 12 

The displacement of Canti 1 evers llNN and llNS produced 1 arge tensi 1 e 

stresses in the bottom fibers of the supported segments of Span 12, Pier 

12N to the expansion joint. The magnitude of these forces was evidenced by 

the opening of the bottom slab joint between segments and the cracking of 

the web shear keys at several segment joints. 

Bottom fiber stresses were calculated for the 12NS segments due to the 

critical construction load case, and tensile stresses as much as 923 psi 

were found in the bottom of several segments. The results of the computer 

analysis indicated the 1 argest of these tensi 1 e stresses occurred between 

segments 12NSB and 12NSF, which corresponds with the field observations of 

the largest openings of the segment joints. 

It is recommended that all of the bottom slab continuity tendons in 

Span 12 be replaced and stainless steel pins be grouted in the segment web 

joints to provide additional shear capacity. 

Pier lON and Cantilevers lONN and lONS 

Analysis of the load on Cantilvers lONN and lONS resulting from the 

expansion joint fai.lure was not made. Calculation of the launching girder 
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support reactions would require an analysis of the launching girder, which 

was beyond the scope of this report. Evidence of the fact that unbalanced 

loading of the cantilevers occurred was noted by the unsymmetrical 

deflection of the cantilevers in Table I. This table indicates Segment 

lONNH is 0.44 feet higher than theoretical grade and Segment lONSH is 0.89 

feet higher than theoretical grade. The fact that launching Girder Support 

C has settled over three feet means Support E would carry more 1 oad and 

Support A 1 ess 1 oad. This 1 oadi ng condition would tend to rotate the 

cantilevers in a manner evidenced by the deck survey. 

No specific recommendations for the. repair of Canti 1 evers lONN-lONS are 

made at this time. After the Cantilvers llNN-llNS have been returned to 

their proper position and the launching girder supports adjusted the 

cantilevers should be resurveyed. Remedial measures, if required, can then 

be determined. 

Launching Girder 

An analysis of the stresses in the launching girder is beyond the scope 

of this report. It must be noted that the 1 aunchi ng girder had been 

subjected to a large displacement of one of its supports. Engineering 

judgement would indicate significant stresses may have been produced in the 

1 aunchi ng girder due to settlement of Support C. It is recommended that 

the contractor be advised of the possibility of these stresses. 
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A. 

B. 

Limitations of Liveload on Structure 
During Construction 

Limitation of transverse moments 

1. Rows of 6 vehicles of 80 k each can be accommodated. 
c..t.c. distance of rows ~ 24'-0". 

2. Max. concentrated load on cantilever 32· 5 k 
Max. concentrated load between webs 32.5 k 

Limitations of longitudinal moments 

1. Max. transportable concentrated load 600 k on completed 
structure; 

2. Max. concentrated load on cantilever 500 kat 167.5' from 
pier or 18' from end, whichever controls. 

Note: 600 k load may be higher in larger spans. Is presently 
limited by capacity of tail spans only. 

c. Limitation of transverse excentricity of loads. 

l. On tail spans 8'-0") 
On 326' spans 18'-0") completed structure 

2. On cantilever 500 k load at max. excentricity of 7'. 

I 73112 -178-
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APPENDIX 8 
LAUNCHING GIRDER 
HANDLING MANUAL 



.... 
'\ .· 

•, 

S tovin Construction 
I 

t nc. 

Michigan Branch 
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Principal: ' . 
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Michigan. Department of State Highv..rays 

and Tran.sportation 

J- 75 (Rei J ·over the Saginaw river 

at Zilv..raukee u.s.A. 

Handli.ng ManuaL.,~ . F . 
APPROVAL. 

Launching Girder 
APPROVED 

OEI"T. oF sTATE HIGHw.e.veANTILEVER. t4w- \'3,N. 
. AND TRANS~ORTATK)N • 

JUL ! 7 ·1962 _ E C M 021 ___,J"'---
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• · .. REV.: ..., ·. 
1 ... , . ZILWAUKEE BRIDGE PROJECT ___ -? .. ~----·-
. -. --~~-- ;-- DATE: 1-17-fl'l..:::_ ____ ~· · 
~ SEO.!SIT. DESCRIPTION CANTILEVER/f<)/_ 1;:,jj_ PAGE 1 OFf] DRWGNO.:- ty 

I 
. 

i 
/10 1 
. 

2 
.• 

3 

4 

5 

6 

7 

8 

START THIS }~UAL AFTER COMPLETION OF: 

SEQ. NO, 5.::.:, OF SIT. NO. {.Of!. 

/::1_ 
I 

OF MANUAL ECM 021 

. 
Erect piersegment L3 NN t on top of jacks A, B1 

and B2 • 

Install vertical Dywidag bars Tl and stress· to 80 kip 

each .. 

(4000 PSI on Dwyidag jacks) 

(6000 PSI on hollow jacks) 

Erect: piersegment: IS NS -'-f_. 
DO NOT RELEASE CRANE YET. 

Pressurize the interconnected jacks Cl and C2 to a force 

of 20K each (100 PSI or 10 bar) ~~d snug locking nuts. 

I 

REMARKS: 

,:_,,: 

. __ , 

Release gant:ry crane. .. 

Install vertical Dywidag bars Tl in segment ~NS __ / __ 

and stress to 80 kip each. 

Erect segments (optional): 

1'3 NS T 

Move support 11. 

lit NS H 
t4 NN H 

from 

position ,JQ ft. .s of Pier 14 N 
position 0 ft. ,<:::!. of Pier l.g t:l.. 
make it not zet active .. 

Adjust height of rollers on support C: 

east side position ,3 
west side position { 

and set support C down on rollers. 

to 

and 

ELEVATION 
c.l. 
ltJ'-S'' 

I 
I 

' ,'1 

,i 

BLOCKING lj 
! East I Wes_t: 

;J.~.t.." I ;_,o 



r 

Sn::VIN CONSTRUCTION INC. -'=--:!::~··-_u_:.:_,_ ___ .) ________ _ 
_• Zll\'/AUKEE BRIDGE PROJECT _£_EV.:__ 3 ----

1 -_;.-~_-QJ SI-T-. .,-------,------,------------:-=--~=--;---tJD2_1A~T~E:_: ....JlL:-~~~-~82 
'~ DESCRIPTION CANTILEVER_lj,. N ,_;;JfPAGE 2 OF !J f' , • 

DRWG NO.: y 

10 

ll 

12 

13 

(3 b 
' 14 

15 

16 

/II Launch 20' (front cantilever 180' + 20' = 200' over D) 

(gantry over Pier /ft /1) 

Block up support~. elevation 

Activate support-it_~ elevation 

Check straightness of girder. 

Remove: -pick up frame 

-support D 

-pierframe -if 

Erect segments: 

1-3 NN T . 
l3 NS 5 
~~ NN s 
[."-, NS B 

1::3. NN R 
NS 

NN 

/7 
I 
t81 

lti. 
l~ 

''r 
U.t 

ll.,t 

l4 

ft. Linches 

ft. s" inches. 

NS c 
NN c 
NS F 

optional 
')-

NN p 

NS e 
NN e 

--

REMARKS: 

NOTE: Seq. 12 may be done 
before or simultaneously 
with Seq. 10 & 11 

Place one strand container Lsouth of Pier j3 N. {or lt,·onct!) 
!=ree-l wr:>rl< p la!:)trrrn $ Oo'i < ..,,/; I.('V'~r.s I::C, rY Nole: "'"-'1 f:-, cfo~< 
Destress vertical Dywidag bars Tl 

in Pier Segments 13/¥· 

Adjust elevation, grade, cross-slope and horizontal 

alignment of segments on Pier 13 /(. 

Pressurize cantilever jacks on Pier /3 A( to 200 kip 

each (1 000 PSI or 70 bar) 

Grout bearings on Pier l i6 /)/. 

{a....,./,rr '"" g...,y 
!o q /,. ~ r p,{ <;..i(veh<> 

---~-~--~-~-~-~-~~~~~--~~--~~------------------------~-------------------------- --------
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:::,I t.VIN CONSTRUCTION INC. ~"-'--;·~u-"1 -~--3~,_)-----'
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ZILWAUKEE BRIDGE PROJECT RE~.c_:___ ------

- :.:- _· ·-~~~-:----:-~=---~·-:;--:-~---=-=--;;--l.!:D~AT!'._§E~: ___:::71..:_-. lj:_.3'2,'------!'' 
SEQ. SIT. DESCRIPTION CANTILEVER;y t/ -13 N PAGE 3 OF [} DRWG NO.: jq 1 

19 

' 

20 

21 

22 ,,, 

23 ; 

24 

Erect segments: 

/3 NS /) 

p., NN a 
1;>, NS p 
I~ NN_E__ 

Move support 

position ~Q 

position .3o 

active~ 

Move support 

pOsition Q 

;::-
ft 

ft 

ll 
ft. 

. 

14 NS D 
/l.r NN 0 

___ Ns. __ _ 
__ NN. __ 

from: 

N of Pier L!uV 
s of Pier L3N 

from: 

N of Pier I~N 

position .3Q ft. /1/ of Pier LE, H 
make it active .. 

Adjust height of rollers on support C 

east side position 3 
west side position /. 

and set support C down on rollers. 

Launch 30' (front cantilever 180') 

(gantry over Pier 14N) 

-

to 

and make 

to 

and 

Block up support C (elevation tb1 1 o 11 ) 

Check straightness of girder, 

it 

REMARKS: 

NOTE: Erection of segments 
on Pier ll.t N may continue!' 
during Seq. 14 through 17. 

LEVATION 
c.l. 

BLOCKING II 
East I West 

Iff- q- '' 
I 

1 =L~E~V~A~T~I~ON~----~B7L~O~CK~'I~N~G~- I 
c.l. East T West · 

{(t' .1" f '- I o'l I 1 1
- .LI' J J 

I 

!' 

I' 

f 
A 

I' 

I 

I 
-· 



!:::llEVIN CONSTRUCTION INC. _Ewoz, -L~----
ZILWAuKEE BRIDGE PROJECT REV.~ __ 3 __ '"7" ____ _ 

. -_sF:-a·"'.] S-IT. ---:----.------------------1 DAlE: 1L17_L8'2_ 
- --~--D_E_s_c_R_IP_T_IO __ N __ c_AN_'T_J_L_£_V_ER~~\L=N==-='=~=N==~P_A_G_E~4 __ o_F~B~-f~D~R~W~G~N~O~.:_r~·-~~~-----~~= 

'. 

. 2: , 

. • lJ 
- . 

I:C 
c':> 

-

I I -~ 

-

. 

-

Erect segments~ 

12 NS a \L., NS D 
l':Z NN Q \L, NN '3) 
\3-. NS N \L; l-IS c -
~~ NN N \L, NN~ 

l"?, NS M - ' ---
~~ NN M 

\3 NS L ·> ':Fo-r o..lle/vto\o:.. e..re.d-lo n 

13 NN I ~e_c;u.e.nce ·, ~ Y? "-..... \- po.Je 
\( ~~ NS 

~~ NN \< 
~ 

-Place segment \"'-, 'N s J as counter "Weight lb2 ft. 

_$__ of Pier . I L, 'N. 
-Erect Segment !:L. NN '\j 

__ Ns. __ 

S~o-re se~'rY">. l't, \'lN ~ 

SI-c...-~ "~ '>'r' • \ <s ~ H H 

'3o.o 
1 

.S o ~ p IV \ L, 'N . 
3o 

1 

N o~ ftl.r u, \-1 : 

'tts..,. .s.s <Z..l'Ylbk wcr\:. pWRo .... ,.,.., \"io...th "r 
p c ~ I~ N o.,.,...,c) .s l..:.~ c: ow. I'\ \e...-be"",..,.., 

ove:.v %. , r>,_ \,4 

move.. .\: hr ex Y\ J C o .J C...:n .e.r 

~I"OY'Yl p~ IS ' ~ 0~ \'1 1\.J 

h., Do I 

~ 6~ \J. po.:. l::. 

. 

REMARKS: 

NOTE: After erection of 
segment 15 NS'13, no more· 
erection is ~llowed 
until situat l oo \ 1'3-. has 
been effected. 

"',,}-e.. : 
!;;e'l. z> ~ "'"'Y be. 

de>" e. h-e j .. ,e ".,:.): zsf:l 

ij 

_1____.1------~------L..-----
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STI::VIN CONSTRUCTION INC. ~-:Ec~_·;o:2_1 ___ i ---_---' 

_ _:_·_·--;----,r---Z-I_LI_'IA_U-,-K_E_E_BR_I_D_G_E_P_RO_J_E_C_T ______ ---[DAT~-~ - 1-_~5_::_ \j~--~~=~J 
'i A DRWG NO.: I 3 SEQ. SIT. 

. . 
.•. -

1 

4 
s 

-: 

6 

DESCRIPTION 

A-!kv- 1:/v. e..-e c. 1-i o..., of se!j.-..,c,..l-
j 

13 NN-N o........cl lc../ i?--1" --e. ft.-<.;_ 
e v- e. c. /- / ,..._, a/ /SNJ/3 ltv_ jolfow•'-.J 
a I I e..-v .-.. q_ !-e. e rc c../-·;' oo.-, s<:g u e ... ,. -e. 

• 
"n"' 'f b..c lJ I--<d 

I . 

hp of ca-...f:levCA-J 

13 NS t{ 

!'$ N A/ k. 

;::-re c f .r e j ..-~ <'n h 
13 Ns /'1 
lSNNn 

5/?rv.t. o., hr ~ ('o-, /,/e.,e.-r.s 
$ _; (Yy.,..J .., h n ;.; s c.. 

I J 1,11\1 L 

. 

Do skfs :(,;-.._ f-hvv.. 2 s e. 

E..-.(!cf- se':)"""e .... h 
/3 AI .s L 
/) NP./ L 
/3AJ)t{ 

n NN K 

VY7o'-'E!.- s\-v-o.nd c o..._f~"'"--

~...-o~ ~ \S 's C)~ \"3:, w 
to ro~ 6o' S c~ \~ w 

1'3-N 

REMARKS: _ 

r 

I 

F~.... I<> {' f( l-i 0 "! J 

se-e .., e~l- f"';: e.. 

No 1~ : $ fo.-. se 3 '-e-..L; j 
011 3 J.,a;,,{I..Jc,J 

J,lor?J ,l., q_ 

5 ;· .... ,-; ... ~ w "'7 I 
"s ,J., sh~ .. -Je ya.,. 

j 

I 

r 

N f j P / /-fo,w S' 
oe.:S" 

/0'1 "'-r he cl Me. 
:, (l"lu/1 "'" e<:>u.S. fy 
'-";}/, s..er -zt' IJ 
rh n. z.s e. I 

I 

& I 

r 
-·-·' 
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• 

i 
-· 

I 
i ·... . I 

. , 1--Q---1 .. 
' 

~~n::-r:={1,_, -~----~ ~I, c ~-: -

~. I ~--

I' 

: 4 ""'"! 
@-'~-- -'------!..' t--- - -+--...;---!-- -

' 
0 

f? 

,, 

' 
• 
I 
j; 
I• 

I· 
I 

I. ,;-
1: . 
I 
I 

·' " 

~ 

-r-~--1-
~ .n 

"----'1-----1 "a 
~ -h ---

REMARKS: 

< 
(T) 
...... . 
~ 
"' :::. 
~. 
..:r:_. 
~ 
t;t . 

\.) 

s: 
"' 

--b 
:r 

·"' f 

"' OJ 

" ~ 
<> 

! 

"' ...., 
<:S 
.>.! 
Ql 

~I ' 

i 
_j 
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____ z_rL_v_IA_U_K_EE BRIDGE PROJECT ----_EATE:J_-::._.!J..-__ cZ_~ _ _j 
.•. SEQ. SIT. DESCRIPTION CANTILEVER IJ. )/_ ILJI PAGE L.(;OF (} 
. 
. 

26 

•· 27 

••• 27A 

28 
. 

29 

i 
I 
I 
I 
I c.~ 

! 

31 

31A 

. 
31B 

/ 
•! 

Stress group II of continuity tendons in 

Span IS' /1/ - ;b !/. 

Place coupling beams of CIS joint ~A(- I 'S" J/ and 

DO NOT stress the vertical Dywidag bars yet . 

Place gantry crane over Pier It; N. 
Release cantilever jacks of Pier 14H. 

Adjust grade of cantilevers //.; N by means of 

traveling the gantry, or by adjusting the height 

of the supports l3 and _,E=--· 

Stress all vertical Dywidag bars in coupler beams 

to 100 KIP each (4870 psi on Dywidag jack) 

Prepare CIS joint for pouring. 

Pour CIS joint !Ld{ - t;zN. 

Stress group I of continuity tendons in 

Span 1/.i H - l;zl'l . 

Pier frame 1411 may be removed. 

DRWG NO.: 
I 

REMARKS: 

-----.1 

NOTE: during seq. 29-32 
NO traveling of crane is 
allowed. 

. ' 



COt~STRUCYION INC. "--"'" -·. --
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ZIL\'."t<UKE E BRIDGE PRO.IECT . ---- - . 

~-~-'J.rSI;:-roESCRIPTION c:-,.T·t~v-t.y tL.I/- IZ·-;;-{- ;_;;·"?·~r 8 ~~ -~~.~~ I'O~ _y :;_rJ_z __ -_· 

--~ 

3$' 

!1.3 

Move support ;: on carts from 

pos:it5on ,'<0 

posi t:ion 1,!2 

ma'ke i.t active. .. 

ft. --~ of Pier J~ to 

ft. -$ of Pier L~ and 

NOTE: Gantry should be located ovev Pi<'v 1'1 N· 

Check pressure in jacks of C support ~bile gantry is 

Jocated over P:ier _j_4J:/_ .. HinimutD pressure required is 

2750 PS! on each jack. 

Shirn~up~ support as required~ 

Release oil pressure in jacks of C support. 

Attach rail clamps in front of supports _E._ __ and B. 

Hove J aunc"ning device Jd_ from 0 

position 07. h. c:, of Pier !5 (II to 
II 

position !::l.o fL ..£;_ of Pi e:r !J, N. 
. 

Adjust heig-ht of rollers on c support 

east side posit5on ___ 2>~----

vest side position __ 1..._ __ 

and set support do'-'t'> on rollers. 

Launch (2,_ ft.. 

(front cantilever J fJo fL over support £_) 

r It_ q l/ 11 ~ Block up support C (elevation b I ~ ~ 

f ,. C> • />('",- Yo/.! J., (-I 
f''._,_ I 6 N f'r 

Erect segments: 

I~ NS J 
NNJ 0 

/3 

t:::, HN H H no• ff, I:> I"' 1 y 

R El.',t.RKS: 

ELE\'ATlON BLOCKING 
c.l. . r<st l ~est 

1fJL !o-3,4~~!...8"1 z'- ~ • 

A 
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ZILWAUKEE BR lOGE PROJECT 
1-1 --· - DATE: '8C.. 

I SEQ. SIT. DESCRIPTION CANTILEVER I 'I /J -1 > 1./ PAGE 7 OF g· 
DRWG NO.: .) fi 

"' ? 8 REMARKS: 
,__..:.__. 

. Move support on carts from . 

• 

position 6.&-s ft. s of Pier Jt.;N to - ELEVATION BLOCKING' 

/'-IN' 
c.l. East I Wes· . position 'Jo ft. ~ of Pier and --
16'-1" 8" I 2'' 

. place support on specified height. 

. NOTE: Gantry must be located over Pier IJN . . 
' 

4-3 Move support g from ELEVATION BLOCKING : . 
position t?.:; ft. N of Pier /'IN c.l. East I West 

·-
to 17'-, !'' I '-7" 11'-;'1 

••• 
position ~2.. ft. .5 of Pier 13 and 

flac e ;f ..,;.. ~p-ee i j>/,pd 4e.j U 
L,~ - PLQ<e J "'"frr OV-('/ f>1~r /1,/'{ f;fl. Sel "1 [:;, 'OMf'L ~lee/. 

4:> Move support tl On ca..vts r ro ""'-1 
-ELEVATION BLOCKING 

position ::.o ft. N of Pier /'J II . c.l. East I Wesr 
to 16'-7" /" I !" 

position ':.>2 ft. N of Pier !'3N and 
pfa c e if. -rf. :>pee 'f; <>d' hei54 /. 

. y; Adjust height of rollers on support C: 
side position -east ~ 

i 

west side position I 
and set support c down on rollers. 

i - I 

ltl LoYer support E until both supports · E and II 
._j are active .. -

. 
r t.;~ Move support F from: ELEVATION BLOCKING 
r 

position .tJ... ft. s of Pier IJN to . c.l. East I Wes'~--· 

I 3o 
. 0 I 0 

position ft. N of Pier I? N and _J . 
I make it no~ active .. 

!48A • - . . - . - -
; 

J 4'.3 Lowev s"-ppovls .e a~d 11 ";. i ...._"!I o- +< (?"' v) ly 
1:-r I I e/ eva.(-; ot.J 5 "-ffcv/ E I{, I-$',, 

:: "-ff"tr• f fl lt'-2'' 
I 
I 

- _, 

5o Place 'ja...-.1-.-y t:(f.. 12 {)I )o., f/.. ~ 
P;e.., l'i N -·J 

. Launch /37 ft • j 5/"· //$-
(front cantilever 26Z ft. E over support ) 

i ., 
... 1 

="----=-=-----"=--------'---------------- --- -- .. 
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<::EQ. SIT. DESCRIPTION CANTILEVER_L.i_/v-1};{/ PAGE fJ OF (} DRWG NO.: /q A 

ZILWAUKEE BRIDGE PROJECT 

7 

8 

' A 
() 

·' 

'7 

Jack up nose of launching girder by means 

of pick-up frame. 

Launch girder forward until front end of girder 

is completely over support -L:L_. 

Lower pick-up frame and let girder rest on support 0 

Continue launch with 

over Pier IL(/Yo 

!;[::!d.J 
/4~5" ft:. until support C is 

Slide girder sideways, see table: 

SUPPORT I 
DIRECTION! 
STEP I 

l 
2 
3 
4 
5 

TOTbJ,-""' 

Move support 

position 3o 
position 3o 
make it />/e?T 

A from: 

ft. ,5 
' 

of Pier 

ft. 5 of Pier 

active. 

--

It II to 

{.",3 tt. ' and 

Continue launch with S&: 5" ft. until front cantilever 

over support _,..(2-L-_ is /&2ft. 
Block up support C (elevation: ~) 

Move counterweights (150 kip) on bridge deck to 

center of span {S/{ - 14 N . 

Check straightness of girder. 

Erect Segments: !") NS H 

6'o' N o~ 
.. (oph~) 

0 

REMARKS: 

~_L __ J_ __________________________________ i_ ____________ __ 
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.:..; ll:viN CONSTRUCTION lNC. 
ZILWAUKEE BRIDGE PROJECT 

DESCRIPTION CANTILEVER_j,3 N- t21L_ PAGE 1 OF /o 

START THIS MANUAL AFTER COMPLETION OF: 

SEQ. NO. OF SIT. NO. //7 
--A4;-f--

OF MANUAL ECM 021 --"'::r'-----'-

Erect piersegment 1 :Z 
and B2. 

NN ( on top of jacks A, Bl 

Install vertical Dywidag bars Tl and stress· to 80 kip 

each. 

(4000 PSI on Dwyidag jacks) 

(6000 PSI on hollow jacks) 

Erect piersegment /2 NS -'-/ __ • 

DO NOT RELEASE CRANE YET. 

Pressurize the interconnected jacks Cl and C2 to a force 

of 20K each (100 PSI or 10 bar) and snug locking nuts. 

Release gantry crane. 

Install vertical Dywidag bars Tl in segment ~NS~ 

and stress to 80 kip each. 

Erect segments (optional): 

I .2 NS L 
' 

Move support B 

/3 NS C 
/:3 NN C( 

from 

~~M 021 ___ 1(. ~, 

REV.: i_.; - _ 

_I)ATE :____]-?JL82.--
DRWG rfo.: 2 0 

REMARKS: 

.. 
~~~==~r-~~~~-

ELEVATION BLOCKING 
c.l. East I West 

position '3a ft. ,.s of Pier 1:3 N to f tl'- -S II 2'-z.U 12.'-1''' 

8 

'•· 

position 0 ft • .s of Pier {.'2./JI and 

make it not yet active. 

Adjust height of rollers on support C: 

east side position ~ 

west side position f 
and set support C do~ on rollers. 

-- -- """"...------~~-----~---------------~ --- .':::J-::.... -- ----- -----~-- ----------

. 
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··~ .. STEV!N CONSTRUCTION INC. E.CM 021 K 
REV.: ··-"------• ZILWAUKEE BRIDGE PROJECT ·· - --

1 

-r---.-------,------ ~--:-:-:::-~~-:--=-=---~D2!:A:!_!TE~:_]_:_3)_·.~2------
CANTILEVER __r;,_!f-=...!2Jj_ PAGE 2 0 F I r:> D 2 EO. SIT. DESCRIPTION 

9 {Jf} ·Launch 20' (front cantilever 180' + 20' = 200' over D) 

(gantry over Pier !::3 /1 ) 

10 

11 

12 

13 

Block up support C. elevation 1 6 ft. ~inches 
Activate support..§_, elevation I{]'. ft. .$'11 inches. 

Check straightne-ss of girder. 

Remove: -pick up frame 

-support D 

-pierframe .:.J.L_ 

Erect segments: 

l.2. NN T 
l'2. NS .s {.3 NS F 
L:L__NN s 
1'2 NS R . 

l.EJ NN p . 
>optional NS 

l:;;. NN R NN 

NS NS 

NN NN 

RWG NO.: o 

REMARKS: 

Ncfe::; 
~ '<"fry. over pier 13 N 

NOTE: Seq. 12 may be done 
before or simultaneously 
with Seq. 10 & 11 

.!>a Place one strand contalner ~south of Pier t2N · (o{' ijiofl.q./) 
/:feel:- 'Worl<-rf.,. ljcrrns C>'l c~>nhl.eve,-.s 12N (;t>fit>~'l<>l) 13 6 

14 

15 

16 

l7 

Des tress vertical D)""idag bars Tl Ne>l 1:. ; s.,~. /:?; ~ 
in Pier Segments !?, N. In«( be dt>.,.f- crf/.,,

C,.JE"rt t".e>n s ""r~· 12./ltl 

Adjust elevation, grade, cross-slope and horizontal 

alignment of segments on Pier /:z/{. 

Pressurize cantilever jacks on Pier 12. N to 200 kip 

each (1000 PSI or 70 bar) 

Grout bearings on Pier 12 N. 

----
R -e m o v.e.- sl r c." .,I c.,.,., J""',.,., ~r ..=. 0 ..., 

5 t?ufh r~,.., 1.-fe.v-'r o/ [0•'-r-1'" 1:3/Y 



STEVIN CONSTRUCTION INC. A 
E.(,.M 021 X ------.· , .. 
REV.: LL ZILWAUKEE BRIDGE PROJECT --

; .. DATE: 7..=3 \ -~ 
SEa: SIT. DESCRIPTION CANTILEVER 13 /l/. 12 N PAGE 3 OF ' ' DRWG NO.: 

' __ , 

; 18 Erect segments: REMARKS: 

I'L NS Q 0 NS E ltofe.-
; : ~ l·pf,~.l II /l..er ""r~e .htf J.::,t/1,.; tl:. NN () 1;3. 

NS fJ 
IY t:> m o I" .e ~ <" ,,.... u• b. I'? "'->':. 

l7: /"2., erect ,.,. f'./r r 13 N. '-' nt 
LZ NN p 13 

.!,;.'1: ''r "' .. -{-/,- :ti,. q; .. ·~ 
C. om Plef..e·cl, -

19« Move support F from: ELEVATION BLOCKING - c.l. East I We>. 
position :3o f1: N of Pier ;:; N to 

lb 1-3" JO"' I t., ': . 

position 72 ft .s 
' ; 

of Pier J:Stl and make i1: 

active .. 
' ... 

~-·---
·.· 

19 Move support E from: ELEVATION BLOCKING 
I 

.· 
··. position ~ ft .5 of Pier I3N 

c.l. East i-lE. : to 
t&'' .qlf z 1-:Y' I :z'-

••• 
position 3o ft -5 of Pier o.N and make it I 

active .. :! 

·. 

,q eli R I.!:> jrom . 20 Move support OAf ELEVATION BLOCKINC' 
,-

position~ ft. N of Pier 13/Y to 
c.l. East I We 

. 

16 1-1/..2 7" I J" 
,. 

• position 7.k. ft. h' of Pier 1,3/Y and I . 
I 

make it active .. 
I 

/r-om - -
20.._ Move support /]; oN c.AR"T.5 ELEVATION BLOCKIN< 

pos1tion ft. IY of Pier 12N 
c.l. East I West 

0 to ttl'- I 114' / 1- d •I I ,:_ t -~ 
position ..3a ft. N of Pier l2N and I 

make it active .. 
... ! 

21 Adjust height of rollers on support c 
.· east side position ..3 I 

west side position t I 
and set support C down on rollers. 

I 
• l 

. 22 /lr Launch 30' (front cantilever 180.) 

(gantry over Pier {.3N) 
I 
j 

23 Block up c (elevation tG'-r" ) • support I -- i 
24 Check" straightness of girder. 

Place strand container L,z ' N of Pier 12N(optiona ) 
' ' 

~4~· -~vvc i 

Pf..c.ce- Fut..L .s I , c.. , -1 ,: 01"1 /: Q • r. e.r,s 
i fl.. -3 p ""' ILJ N- t$N i'-'>1- .So"U ·1 
c Ovl\i-Pr /('":.,.hi:."' i 

'. 



'! 

E CM 02_1 __ /<~-----S l"EVIN CONSTRUCTION INC. 
ZILWAUKEE BRIDGE PROJECT REV.:_ --~ --------

-· ·.-- ---.---------:---------. --------wD~AT!_§E~: _7·.3\-~']._, ___ _ 
EO. SIT. DESCRIPTION CANTILEVER !3/J-!2/'( PAGE 4 OF 

5 Erect segments: 

/2. NS 0 !;:; NS ? 
tZ. NN 0 /.3 NN c.-
cz. NS /{ 

lZ. NN tl --
12 Ns_i:f__ 1 · ' 

.. n NNf-1 
{_'2. NS b_ For o: /lcr ncr [,,te:. e..-ec f:,-o, 

LZ NN b !:>~'I'-<.,..., e e 
I 

~ e-e- n-e :.-1- I"«!! <C. 

1'2, NS k 
[2. NN K . 

-~ ·,$"G. -Place segment .LZ If N,] as counter 'til'eight lbt ft. 

5 of Pier a.l'f. 
c s-b -Erect Segment 1.3 NN 8 

NS 
-. . .. - . 

~ ,,._ 0 iS t:<.S s-emble:- fh.e v-.,n::u· f p / o f I e>,. rt'J 

~Yn ec:> n f ,·/.;; o/f'r I~ NN 
Th<. (ounf-e rhee..-1'>? e>l I j,J!!. ""-""'"'0'/c_ 
fll c.r f IN ,.,., ,.,., .... 5 f b-e s 1-<Prr:::,/ 2 5 It{ 

ol f1 ,·-, I 7;, /'{ 

. 
7 .;.) 

Er-ec:f: ~ ... :r ,_,....,."' f- JL, J! S-13 

' ' 

.. .....:..:-------- --

. 

' 
i 
I 
I 
' 
I 

' 

I 

DRWG NO.: 

REMARKS: 

NOTE: After erection of 
segment 1. 3 NS [3, no more· 
erection is allowed 
until situation 31-B has 
been effected. 

!Y<>fe: 
fl(le-r ... r-ee-f'~"' 
o/ $4'>J*-~nf JqN~./3 

'J"' ,..t "r """, ,., c;f 
_r:;,·c k C. v.;o L t:> e. cl.s 

· /n -ex c e s. s o/ 
()o A h-e h;,d 

i .S u f> /"" or/: C-
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SlEVIN CONSlRUCTION INC. 
-~c_:_::_o~.- }i _____ ~· 

ZILWAUKEE BRIDGE PROJECT _£~V.:_ __ !:<. -- -··· _ 
ji ·:SEQ.!. SIT. I ---~---! DAT~~- ]-'2>_1 '8'"2.___ . 

DESCRIPTION C..o,r. ;:,N -121'1 f'"Je" " 10 
DRWGNO:: __ o 

I --+-------------__:_----+--:___::...._ __ __;. __ 

I 

z 

•·. I 4 

Is 
i 

I 6 
I 
I 
I 
I 

I 
I 

, I 

'I'll/ } £,-e.,-flo_"" Procedure. . fi I re.r n a. e ,, 

f.l /fe,- I he -ere. cf;.'ol'l o / .s-e:.r tn~,f-
12 /VI(_!'( ~ .. d h-e/::>,.e lA~ 
e,-ecf!on o/ t4 fls_f5 fj,e 
/<PtLo._.,"'f eeff-erflctic -erec..ft'ol"l 

.s-e:ru...ence m""'y b-e: LJ.s.;u/: 

.:5 i (f) f"(!: : 011. la:-;:; 
12... Ns o,J I~ /{if .t he. 

/ e? L L o i...,/' ;'!..T s ~..:r ,.,.., ..,. A l.s : 

12. NS K 
. 12 IINJ< 

.s e:! rn enl!i 
12 Hs M 
I Z IV!( f'1 

Store:- on lop 

tfl tis c. tl! 12 11/Y 
of CO't1./,·le V-b"$. 

s e.:r rn enl ~ 12 N..S L 
I 12.. !IN/... 

-- -··· ----- -
-Place segment 12 !(II,] as counter weight ib1 ft. 

~ of Pier J:!.tf • 

-Erect Segment 13 NN A 

---'NS. __ 

Ois «s.semblc fhe: Vv'o,.-kpla-1/o.-m 
Pn c.,.,l,-l.eve.r ;.:::, /{1'( 

T}l<t!. co""'fll.P,- b ..,.c..,., e:/ !he ._-o,-1-
-pLa-f(orm fr'lvsf b~ sf.ored 
25'' I{ o/ f':e,- 1:3 II 

REI.\ARKS: 

I 

.Se"' fl-=<7"". b 
/or foe<--"f,-.,""1 

/(ole ; .S/:-orr:: .set,;.; 
OPt 3 h a;,/W -h/ock.s [!l c 

1 

sim:Lcr/" \A(' ' 

ee.s JJ? ~l&>rfll>r""'"-i ' '. 

f/r.); ~ 
A) j I f h ,.,. bJ i • 

1$ .ep 
*' c., y b .., c;-1 c:>,.., e. 

s: ff><.~//-c;,n eou sly-

.__... ,:j h 5 ~ 

j hr 2 7 
2.~19 

:;) ':;,t<'f' !) J'VI "'y i. ' 
done ""/fer de>s. ,, 
!he. C/6 join/.: 

.~-------~ -- ----------- ------·------ .• ~ - ----·---·-- . ..... ~: ......... ------ ...... -
......................... -···--~-- --· -- --· ·---··-·-- --------~-·-·. ....... --- ............ - ·- -------



~ 1 L:VIN CONS-! RUCTION INC. 
' .· 

ZILWAUKEE BRIDGE PROJECT 

Sl'O .rs,·T. DESCRIPTION c.."" nt; / ev.-r t:s N- !Z !'I_ P· fQ cj,o 

E r .ec../: s.e..r rn., r> f $ 

/2 N:s 1 
12. t{N L 

) 2 11.5 /-') 
. /7... tfl{ )( 

.. 

-

. 

I 

. 

. 

~- . 

I 
I 
I . 

---=~ --

k\..~.'.021 
REV.: 

DATE: 7-.31-BL_ . ----
DRWG NO.: ;:.;_o 

R Et.~ARKS: 
-

Nofe; 

sf f:;<:' o ':."' "f. r be 
c/ e>l'l~ <>f).PJ' S.Pf. 
31 li 

A 

. 

I 
I 
' 

' 

i 

! 
i 
\ 

I 

I 

I 

I 

' 

i 
I 

' 
I 

I 
; 
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STI:VIN CONSTRUCTION INC. 
--- --·-- --ZILWAUKEE BRIDGE PROJECT J
_i_c;l.~ 0?1_ 
REV.: 

13/y'.t.zN pc..;--c -b ~~If) _DJ<_:T_E; __ 7:~_\-~]._;, -
DESCRIPTION 

I 
' ' t 
"l: 

I 

I 

I ...,,,.,-------' i- -- . 

i ' 

I 

! ""'-
::~ ., 

-'1 • . I 
'--::::-----=1 

~~ I --. . . 
i· 

--
~ 

"-( 

~ 

<-
I) 

Q_ 

~ 

~ 

"' 
\-.. 
...., 

' DR'.VG NO.: Zo 

REMARKS: 

\ 
-

~ 
" ~ 
~ ., 
"'<., 

" . ~ 

\J 

' \J 

..:.? 
" 'V 
~ 

r 
') 

-

' <:! 

~ 

t 
<.. 
~ 

.....:.. 
1/) 

\_'-

j: 
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STEVIN CONSTRUCTION 1 NC. - - ECI.\OZ,--/{- -----
ZILWAUKEE BRIDGE PROJECT REV.: /_, 

~'--r-~r-------~--------~~~~~~~~~~DA~T~E~:_]7~~~~~~--~ 
Q SIT DESCRIPTION CANTILEVER /'"' N- 1'2 If PAGE 7 OF I 0 

- · "' DRWG NO.: 2 c..-, - ;. 

( 

Stress group II of continuity tendons in 

Span If.. /{- Nr/1. 

Place coupling beams of CIS jaint /3/tl- /1, Nand 

·• DO NOT stress the vertical Dywidag bars yet. 

A Place gantry crane over Pier. 13N. 
Release cantilever jacks of Pier 1.31Y. 

f?e l'n??V? 6£:,-,..l}el c~r~/e<t'n er.s /rom 
£f'<r" /4 N -I>N 

PLq-rt:. Lro;/e,- /e;,a..l..-d .-.Jh c. ~"'",Y,.,.."'"f 
ctf- f?P' I{ ~~>f f:U'-f,,. 1'-N, Trc.,-/.,-r L-.. Yof"mq/n 

fher' u ,.,/;/ S.e'J. :JI If 1·.:, ft> "'PI.,.J .... ;/. 
'=- --- --- ~---- ... --- • -- -- -,.;---d.& ..)"""''-&"-,! 

'-' Adjust grade of cantilevers 1;; N by means of 

traveling the gantry, or· by adjusting the height 

of the supports tf and F 

Stress all vertical Dywidag bars in coupler beams 

to 100 KIP each (4870 psi on Dywidag jack) 

Prepare CIS joint for pouring. 

Pour CIS joint /3 N - 14/(. 

•A Stress group I of continuity tendons in 

Span 131/ - li; />(. 

::SIB Pier frame /:3/t may be "removed. 

12 NN 

REMARKS: 

.& 

NOrt: during seq. 29-32 
NO traveling of crane is 
allowed. 

--

- .... L__L_ ________________ __j_ _______ ___;J 
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STEVIN CONSTRUCTION INC. E.cM
021 K 

ZILWAUKEE BRIDGE PROJECT REV.:_:y'----------

~~:~r---~~------~~~~::~~~~~~~~~~~~D~AT~E~: __ ]7~-3~\\~-8~L-~----I SEQ SIT DESCRIPTION CANTILEVER 13N- 12./lf PA'"E ()OF. /0 -I · · "' DRWG NO.: :- o 

I 
I 
! 

33A 

34 

36 

37 

37A 

. · -

Remove strand container 

Move support F on carts from 

position 7:2. ft. .:S 'of Pier !.:3 N to 

position ;z,o ft. ..S of Pier /3/'( and 

make it active, a.f sp et:.~j /eel h.eij hi: 
NOTE: Gantry should be located oVer f /er- 1.2 }I 

Check pressure in jacks of C support while gantry is 

located over Pier !3N. Minimum pressure required is 

2750 PSI on-each jack. 

Shim up C support as required. 

· Release oil pressure in jacks of C supportm 

Attach rail clamps in front of supports B and F 

Move launching device tL from 

position l:;. 0 ft. s of Pier 14/f to 
' 

position l2t ft. ..s of Pier l3. N. 

HoVe Ct>/..111-er\N' e!J- Ms- {;5o k) on. hridl'" 
f.o c.-erder' o/ fJier !LrN 
Pl~c-e j..,.;_.j~,.. vv-dh s~n;-4'4 "'"'_,.,. 
fJ I.e;- I f5" N 

Move support ..,,FA"-- from 

position -f-2-- ft. N of Pier /-3ij to 

position 7•1 :;- ft. S of Pier nl/_, 

1 !I' 'f'dh'h pace support on spec1_1e e1g t. 

Remove strand container from 

position /..(2 ft. N of Pier 

.. 

i REMARKS: 

1-E"'L:..::EVC;-"A:.::T.::I::;_ON::.:_+.:::-=B:.::L:..::Oc=CrK""I"-Ni;G-:- .f·. 
e ·-~· East I_ West 
I 0 1

- 8 11 7 11 I In 

£' 

I 
... I 

NOTE: Seq. 35 may be done 'l 
simultaneously with 
seq. 37 & 38. 

ELEVATION 
c.l. ,/, 
17'- 'l-:> 

I I 

I 
BLOCKING ' 

East I W\lst 

l 

6 11 I 6,. \ 

I 
I 

NOTE: Seq.37A may be 
done simultaneously with 
Seq. 32-37. 

J 



I.·.·· .. _· . . ~ l t::VIN CONSl HUC noN INC. ~Ec~_·; uZl _, __ 
1
{ _________ -

ZILWAUKEE BRIDGE PROJECT LJ . _ . f --:-"7 =T:.-=:-=~---:---:--:--·---:----:. --:,.,:-;-:::-:-:-~-=-=--~DA~T~E ;_: _J 7: ·- 3._l_8J._ ___ _ 
_ SEQ.' SIT. DESCRIPTION CANTILEVER /31/- illr PAGE 9 OF /o DRWG NO.: ,;.c 

0 

39 . 
I 

{() 

' 1tl 

Move support B on carts from 

position ~ ft. !'( of Pier /2 d to 

position~ ft:. !i of Pier at{, 
place sup~6;t on specified height. 

and 

NOTE: Gantry must be located over Pier 1¢ 4/ 

Lower support £ until both supports fl and 

are active& • 
Move support E from: 

position ,3o ft. ,s: of Pier l2. t/ to 

position So ft. t:L of Pier 12./( and 

make it /'/of active~ 
. -- -

More- s ~ 'ond c. onl:c.<'n-er lr~m 1'2. N p/-Er 

P<P<. til &>P'l :So:>' t{ 0 I P •".er I 2./'{ 

p, 

fo 
I 

' 

.42 Lowu ---;ufr;rls ';i o,-,.,1 B .S]rnvl!«Mt:Xtsf.. 
f :JL e Jc v,.ho!'l..!;, : .S uppo;} ,4-: ;/'- J ~ '1 

Svf;o"'rl 8: t6'-jp. 1
' 

·• .111 Pl. ... c:e . ..J'''" nfry_ ~l_ -7- !r ' -5 ,l____!i~ /:5 !( I 
!.,,:, J:lo Adjust height of rollers on C support 

J II 

' I 
! 

. I 
I . 

east side position . S 
"est side position . ...3 
and set support down on rollers. 

Launch~ ft. 

(front cantilever .2 k7 ft. over support fl ) ..r - -"-''---_________ .::....,. 

~~v. 
9 v~ 

10 / . r----

REMARK.S: 

ELEVATION BLOCKING 
c.l. East I west-
it>- - ;z.lj, I' 6-lf I :;. i/ 

flo Uockh>f 

~ 

llA 

~I 

J _ _..L __________________ .J_ _______ ___J 

---""Wf'"".c 
L.:__ __ ........... _"'-· 



·. srEVIN coNSTRUcTioN -,-Nc~-- ---~-- EcMo21 ___ :zr·---
1· . .. ZILWAUKEE BRIDGE PROJECT REV.: U '~ 
_..:...~-·{-\-----,----~--------:-::-'l-!D?£.A~TE~: __J_7 :::3,j_8_/'-"''--- I 

S EO. SIT. DESCRIPTION CANTILEVER 1 :!;/v- IZ t/ PAGE /0 0 F I 0 DRWG NO.: 2. <.:> 

45 

46 

47 !ZI 

·• 

49 

51 

52 

Jack up nose of launching girder by means 

of pick-up frame. 

Launch girder forward until front end of girder 

is completely over support Q . 

Lower pick-up frame and let girder rest on support /J 

Continue launch with /.3.3 R ft. until support C is 
I 

over Pier 13/'(. / 
8Locf::. IJ.f' -t, «f'parl C {c ju.£1: /ree ''""' 

Slide girder sideways, see table: 

SUPPORT 
DIRECTION 
STEP 

1· 
2 
3 
4 
s 

TOT-Al. 

v 

F from: Move support 

position .30 

position $0 

ft. ,S of Pier /3 t{ to .. 
•ft. .s of Pier p .. N. and 

make· it Nor active. 

0e/:: ~l..lpfo"l:- C clcwr! 

Continue launch with ~ ft. 

over support I) is 1 t9 o ft. 

until front cantilever 

Block up support C (elevation: / 7' ~( ) 
I 

Move counterweights (150 kip) 

center of span !3N - tkN. 

Check straightness of girder. 

Erect Segments: /:Z. NS ;j 

on bridge deck to 

REMARKS: 

No h/oGXinJ 

~ 

-.I 

, I 

I 
i 

I 
I 

I 
I 

l 
I 
I 
I 

I 
I 

I 
I 
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377.2. '59Z' ~.s· . 
•' • ozo' ,. ~· . 

I 

117A 

I I D ·- 'Riw. "' B F "' 11 c 

' 
xr; " lXI II ---

(;o 

!IZ' \] 
[7 

G 

-
I <;a' ro' zeo' . 

9l'.' zzco' l!505' 

118 

f ~o' 

I I ji, e; p "' H c. !-1 
~ I-"' ~ n: ~ X " .X N II 

,-' 

!Uti ll!ll:l 

1 r7 
DeF 

\ 117 
-;;e, 

160' 500' 9:1!' m! eo<;; • "10.'<>" 

'"'' ~1!! I i~[M' . , ... ,.,., ,cou· 
I I E "' I' " H I - t 'fUll ~;;:&~· 

)( X x~ . -X cos 

119 
ltlH1 ;num 

.a:L4ij0~~ II/~ c ... a. !>Z) c 

\~>l 177'2. 
c.., " 

I ,aa}f I 
l'~i zqQ I'll\ 

~ 
,.,,.\ 134.1:" 

~ -~ / I A. II!: E, 4 ::. 
]c.w. y ··;:;,---,. r5 

120 . IJ 
l J 

\I 117. •. I 
~7' 77.l' ·-ru- '2:64

1 

I"" 0:53.&' 7d 1104.7' 

' 

• ec M o21 · ~<: 
I DozAwH-lG II l.O 
' 7-?.1-82. 
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• J 
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~ .. sn~VIN CONSTRUCTION INC . 

' ~------,------~--:-~~-=-------=-=-:::;-t!D~A:!!TE~: ~l'k-B2._ ____ · 
. EO~ SIT. DESCRIPTION CANTILEVER 12 M- II}./ PAGE 1 OF g DRWG NO.: ·2 I I . 

1 1'2~ 

-.-..... 

II • 

2 

4 

5 

6 

7 

8 

<. 

. _:S 

START THIS MANUAL AFTER COMPLETION OF: 

SEQ • .NO. _,..,.5<.c'3..,__ OF SIT. NO. _ _,\'-"<')'-'!')"'---

OF MANUAL ECM 021 K . 

' 
Erect pi ersegment \l NN _.J..1- on top of jacks A, Bl 

. 
and B2. 

Install verticaf DyYidag bars Tl and stress· to 80 kip 
- -- --· ·--- -- . 

each. 

-(4000 PSI on Th.ryidag jacks) 

(6000 PSI on hollow jacks) 

Erect piersegrnent I l NS ........c1c..__·· 
DO NOT RELEASE CRANE YET. 

Pressurize the interconnected jacks Cl and C2 to a force 

of 20K each (100 PSI or 10 bar) a~d snug locking nuts. 

Release gantry crane. 

Install vertical Dywidag bars T1 in segment ~NS_jl_ 
and stress to 80 •kip each. 

Erect segments {opt1onal): -

\ I NS I \'L NS H 
n .. NN \-\ . 

-
Move support E from 

position -3"6~- ff:'-N -of Pier -T'L.-. to 

position '0 ft. of Pier \I and 

Adjust height of rollers on support C: 

east side position~3~-
west_ side position--'1'---· 

and set support C down on rollers. 
f . 

. 

REMARKS: 

-

L 

I .. 
r 

. L 

I ·-

L 

!. 
I 

l 
I 

I 
I 
i 

I. 
I 
i 

l=-:-:==.......---=::-::-:=-1 ELEVATION BLOCKING t 

c.l. East I West ~ 
1"""' 1 _ \\ • t• '1. " \ 1' _ 1 o" 

--. 
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.,. -,, STL:VlN CONSTRUCliON INC. . . 
ZILWAUKEE BRIDGE PROJECT 

_j:§',<;"·z.~-=. ·--~--~-. 
-.--'--,-----,.----------------------- ~~ B-1'1:: BL. __ ---
; ~0. SIT. DESCRIPTION CANT1LEVER__l? fJ _ __lL)J_ PAGE 2 OF 8 DRWG NO.: 2! 

9 \'lL; 

10 

11 -.-- .. ~ 

12 

13 

i 

Launch 20' (front cantilever 180' + 20' = 200' over D) 

(gantry over Pier \ 'LN) 

Block up support C: elevation ~ft. \ inches 

Activate support_£, elevation 1'1 ft., 11 inches. 

Check straightness of girder. 

Remove.: -pick up frame 

-support D 

-pierframe 

Erect segments: 

I I NN I -
\1 NS s, l'l NS G. 
ll NN c, l2 NN ~ 

'll NS R. -12..-NS E 
} optional 

II NN R IZ NN 1= 
NS NS --
NN NN 

~-' 

~n-d- workr=>iJfb~::. o,..,· C!!!-rlt1wc.A-.r · 11 
- ' . . • r-

----1--- ---- --
Destress vertical Dywidag bars Tl 14 

in Pier Segments \I \1. 

REMARKS: 

_ NOTE: Seq. 12 may be done 
before or simultaneously 
with Seq. 11 

i --

15 

16 

--"---+---
1'7 

Adjust elevation, grade, cross-slope and horizontal 

alignment of segments on Pier \\ 1-J · 

Pressurize cantilever jacks on Pier~ to '200 kip 

__ each (1000 PS'J- or 70 bar) 

Grout bearings on Pier ll t'l 



SleVIN CONSTRUCTION INC. J~~~,-;~ 021 - ~ , ___ -.: 

ZILWAUKEE ERIDGE PROJECT . 
,· .. 
--:---,--.--------------------~CL=--.-:: A ClAre_: -~'1- _a~ __ 

j SEQ. SIT. DESCRIPTION CANT\i.....E..VE\"<, 1'1.11- 11N p.f2. <>j!~ DRWGNO.: 

. I 

i 
I 
I 
f 

... 

' 

\~ 

-.-

-

-

\\ N 

Slide girder sideways_, see table: 

SUPPORT F A ~ 
DIRECTION e:. ·e;_ E.. 
STEP 

1 lo • 
~·~~2 II 

6'!___ 
2 II" 6" 

. \0 ~ 3 S" ~-- . . - -1 --
4 

. 

5 
TOTAL 3\ 'IJ.>. 'L\ 'h. ,.., " 

E. 
E. 

I • 
,y'l..··· 
l\t4 

~ "/.<. • 

' I 

! 
I 

' i 
I 
I , . 
I 

C~e.c.k 6\e,c.-b.:.""-~ IA...r\J.e...r -C. -,"'-";,-\'?or:+_ 
'5o t-h, .,.1- .e).<U..) , ... .h on "'-~ t U '=- \1 - I 

-~1-e.-- ~v_..J_ .. ~ ~'-'-\"Port E. ____ _ 

m o vet.. e; t..!.fP o rt E. ---
~ m ..-n ? o.> • .5?> ' ';S 
to pol. g~' ~ 

o...rtJ ~(.. H 

REI.\ARKS: 
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'' STEVIN CONSTRUCTION INC. ~~~C:2l_.h " ---' REV.: __ L., ZILWAUKEE SRIDGE PROJECT - ------- -- --

' 
b! 

DATE:__ j)~ J1 :-B1...-_____ 
EO. SIT. DESCRIPTION CANTILEVER 12 hl- lll::.l PAGE 3 OF DRWG NO.:· 2..\ - ' 

18 Erect segments: REMARKS: 

l l Ns_Q l2 NS E.. 
SoF~n.J 

NOTE: Erection of segments 

II NN...Q._ on Pier -\2. !:J may con ti"tme 
· ... l:Z NN E during Seq. 14 through 1:7. 

I \ NS e NS 
. 

7 

' 
'' 

I t NN p 
NN -' . . . .. .. - --· ---~ -:.- J JgA . .. .. 

Y'n c::<-\:: e:.... E o..di\Je_ ' b\o~n'41 :>~pert E\..EVAT\ON -.-. .. 
... -· c.. I . "£...~"!: ~...v .., r. 

- -· - . .. - - ----- --- ··- --- - .. - ----~ - '\6. I" 6 "- {)tl . 

g¥ ~-SUPPort A--T;:-0-;;- -------
ELEVATION BLOCKING 

t4 'i'S" ft :s 12 \.) 
. c.l. East I 'We:s1: position of Pier to 

16 r" 6". I 6" 
pos~tion -~ ft s of Pier l!l ~ and make it ho~c,.. •. Ct't>.."''- h P.J to 

<;. '-~>. ~ !>o "'- \.., J( ·pi...- )'l.\J act1.ve. . 
-- .. . ... --- . - ·- ·- .. ·- -------- ------~. -- --- ----- ·- . - -----· .. 

19 Move support t: from: ELE\1ATlON BLOCKING 

' position 3o ft _s_ of Pier 12 \.) c.l. East I ~est 
to 

\ 8 . - 1 '_ '-! " l-2'- 1" 
18 s 7 

position ft of Pier II IJ and make it 
.. 

active. 

. . 
2D Move support F from·: ELEVATION BLOCKING 

' 0 ft. _jj_ of Pier N c .1. East l~est 
' position ~ l to 

\\ u I' -61 )/ ,.,._ ":l " 
• position .3D._ ft. of Pier ll N. and ' 

make it active .. 

I 
I 
I ,, 
' .. - - -

21 Adjust height of rollers on support c 
east side position 3 ' 

' ' i 
side position ~. ' west 

and set support c down on rollers. 
' . --~ ·-,_ . .. ·-·~ . .. . -

~z \'25" Launch J{} (~ront cantilever 180') 
-

11 /J ·- . - ... -

(gantry over Pier 
. . -· . -

'7' 
IJ 

' ·~ Block up support c (elevation 0 ) .. 
' . 

'4 .. Check straightness of girder. 
I . .. - . -·---

~ -



~ ll: VIN CO-NS r HUCTION INC. -~~:u2_, ____ ~L:::._ __ --
.•. ziLwAuKEE BRIDGE PROJECT ~-:______~-------

__ ._ -·-- "c--r------:-----_-------------! DATE_:_ __ sJ1-'?,J < 

sEO. SIT. DESCRIPTION CANTILEVER 12. /Y -uN -pAGE 4 OF tJ DRWG NO.: (L/ 

-.-..... 

' 
.,.~ e 

-
~ 

Erect segments: 

II NS I? 

ll NN 0 
ll NS N 
ll NN N 

ll NS tf 
II NN t1 

NS 
-

NN -· 

NS 

1..2 NS Q 
12_ NN 0 
lZ. Ns c... 
12. Nlfc. 
~~ H~ p, 

l'2. liN 13 

' 

REMARKS: 

NOTE: After erection of 
segment 13 Ns-B. no moni· 
erection is allo~ed 
until situation /2 8 h; 
been effected. 

E -:t u f'/ t he. 
S ~ l 17)~ _,fs -,} o r-e-J' .· 
on fhe. c.,,.,f_-1-f!v-t""C 

:!.. 1. I{ 

no. <:.12.. t - -s~c.o..J-~7"\~ --~Lt I N ~ f;tA'" \I\\) o-p'nt:ll''\c:J 

-Place segment: 11 t/.SK as counter '~>eight ;/z ft. 

,') of Pier I 2 /tl. 

-Erect Segment 1::Z NN f) 
__ NS. __ _ 

.s 7_me11f 

5 e .J ,. .(' " 1-
II !V.s- L 57 I 5,:;/ p;& uNi 2 Off'"'"""! 
II /(I{ - L Sl 'N o/ ?/er II !Vj J 

' 

!J i.::, 

of 
'"'5-!,,e"" b/e; w~ ,/: !'/ erl/tPr rn N ~rfh 
f;t'r ;~)( C<",;/ sf:orc C&:>~"'f:er-

}:;p en:' __ o_tl_~_,. ___ ? . /.. , f _: _ _'< r I'-< N 

Jl N .5-/.. 
N Y-L 

; 

I /( 

ff(}f-e :-y:e-r-ecf:.-"'" o1L' -s~:r,.,· L".S ot1fy <><j/o..,;e-~. 
if S e..; ,.,.,-e." f .s h/ e r e: .s .f"' , eo/ ; 

- --.-- - a_c. c; o~-,(/?: . ..s e'l. .2S. c;.. 

~)fl/fer erecf,·.,,., o/.~ .. .1""-e"'f. 13NS_f3 

. J Ct ,.. f r r c 0 " ,.. ""f p; c k - 1..1 p L.. oc.-ls,. 

~> / !lo J /,..~ h •..vi in e-x e- -e .s..s 
!; "< f' p ,,. f c. . ,' l 



I 
I -: 

j -- . .. -
'• 

.. 

~ 
' 'iEO. SIT. 

I t,,. 

I 26 

l 27 
. 

I - ~-~<r -.-
27A 

1 .. 
I 

l 28 

l 

29 

30 

31 

31A 

. 

~· ~ ~ -••- -~-•·- ·- -•v ~--p--·---·------- ~ ---
E Ci.l 021 L -- --- ·--

REV.: 

PL&.<<f!:; />'=•I<;,- ioere/-e.# '-o/•fh ce :,e.fm<nJ: 
J tf}o • ){of P• er 1::::, N. Trc;.,-ler J"" rt;ff>cdn REMARKS: 
!:here vMf(l .s '"'i ::!I It LS com ;:;lefe/ · 1-------------
Stress group II of continuity tendons ~n 

Span \L, 'N - \3 N . 

Place coupling beams of CIS joint ~ - \2.N and 

DO NOT stress the vertical Dywidag bars yet • 

Place gantry-crane over Pier \Q tj. 

Release cantilever jacks of Pier . I?\,\. 

Adjust grade of cantilevers \2},\ by means of 

traveling the gantry, or by adjusting the height 

of the supports _A~- and £ . 

Stress all vertical Dywidag bars in coupler beams 

to 100 KIP each (4870 psi on Dywidag jack) 

Prepare CIS joint for pouring. 

Pour CIS joint \'1\J - \'2 N . 

Stress group I of continuity tendons in 

NOTE: during seq. 29-32 
NO traveling of crane is 
an owed. 

•· _____ .s.P_'!n \'3.\-.J ::: \'lN . 

, 31B 

32 

---· 

Pier frame \'2."-1 may be removed. 

Temporary tendons in expansion joint "' ~f'....., \'31-l-\LiN 

may· be_.c:ut. 

---



34 

. -.. --..= 

35 

~ . 
-~ 

. 
' 
' 
' 
' 

3'7 

.. 

·' 

. - -·· - --- -. --. -- --- I' Cl.\ 07.1 ~ --- --
I' I'V.: ~ 

ZILWAUKEE 8RIDGE PROJECT 
r- -- --------------·-- ·----------- ----;:- ---· DATE_: 8~\'L-b "'L-. __ . , 

DESCRIPTION CA:;TJLEHR_l'2.'N-lUJ- PAGIO 5 Of (S D/1\'IG t-:0.: • cJ ------, ---------------==------------------·---- -=------

---

& 
t?..b 

Nove support -t on carts from -
Pier -111)_ to 

. 
position·{/) ft. s. of . 
position -4-Q._ ft. s of Pjer II N and 

make it active .. 

NOTE: Gantry should be located ~ 

Check pressure in jacks of c 5U??Ort ~hi]e santry is 

located over P:ier )fl..N . Uinimum pressure required is 
-- --- ·- .. -·- --- -

2750 PSI on ·each jack. 

Shim up C support as required. 

Release oil pressure in jacks of C support. 

Attach rail clamps in~\nd supports F and '"B · 

Move launching d€vice t-\ from 

position 1'15)S ft. 5 of Pier n~ to 
- s l'2 N · position )'2'2. ft. of Pier 

AJ \us.t )., e.<'lh\ J? Y"o \\e.><! o., C - ~\i",..{ 
.'£.o..s-\ _ ;:;\.qk. ...p 0.S. \ \- i OV'l 3 . 

We-('r s z..t. e. po...r\ -1-\ o...., • \ 

~o1 sel .Su..y>po~ I . dow.-' o,.., ...-o\1~ . 

L =...<.-L,..., ch ::2-.Ji I 

( Q v-c:...J ca.n\ i \e.\JU" l"S.o 
1 

• o'-"U s.u.fyov-\ E) 
<'b\oc.-\.c .t...p 6lA?\"o'A C ( devo.l\o,..., \0 '_ \o'') 
' 
YYloue.... Co~.....-w~\J- li'5'0 \.:.:.p J ovt..r . 

'f>;e.r \3 ": .: ~ 
E r"e cJ .S ""'( I'Y'~,., f.:, 

. II 1/.6,.;. K 
II It f/ - )c, 

II II .:6 - .J 
If H N-] 

--

'?\oLe- ~ ~e.Y\.4: \I . N.s \-1 

~OTE: Seq. 34-35 nay be 
done simultaneously ,,.,.:i tl 
seq. 27_-_2_9. 

·-,. 

-- .1 

-. ·~ . - - - -- - -
• I 

.. 



I
. I _ __, ---

•.. ' '', :_ 

L '-t'L 
(···· 

llj3 

_ _;.;-. 

! 4~-

.. 45 

l-l6 
·-- ,! 

~ 
. Lt6 
I 
I 
,L,i 

•. , 

position 1'2 ... :._ ft. __ 6_ of Pier 

position _1:3.(l_ ft. .:;::, of Pier 

V2 \J to 

\'2.\J,' and 

place support on specified height. 

NOTE: Gantry must be located over Pier \\ \J . 

Move support ~ from: 

positlon 1-., :'-- ft. 1\) of Pier VZ N to 

position ¥-ft~ \>:J of Pier \l \;l and---. -

'P\<>.ce. it._ P-1• "'p ~ie.d 1-.~\-,t 

-----. 

REMARKS: 

ELEVATION BLOCKING 
East I \lest 

-=!"- I -:;• 

I 
\ 

·- c.\.··-- -£.. - -w. • 
~~~~-,,~_~\,-j~.,-+-=1+,1H--~~~~~,-

. - --------'------ -

' ?\o_..,_.,_ ~~\) ove,- \"''"""" \'2. \J ~:\\ ,.:,eq. ~5" 
: ho..s ~ co mp1de:.d. 

Act;t-Ut- h;.;Cj hi. ·.J. · ~u~~-S:LAf~~.+ c 
E.oc.lt- reJ. 3. -
\N 11..-\. f . pc.>, ~ ,{ 
c;,a). s\,),_pp_c.rl C O>""~ roU~ . !

2 
I -- ----------

\51 ~ ()Tf. -·: r -~ 
~ . !. ~ 

. I 

1.-:\l d e.J.J.J-;o..., - ,c' -4~ j: 1\ok.~ --. I' 13-loc.L..f c . ;f ~('_ 
Si.J-fpo1'"'t ~ \.s. o..dive... -' ,.. 

I 
hoe> h ~."" ............ '- -

r:.....,.. t1 w 
Pl..,.. II N 
~cJN.r~. 

· L o """e.-- .!. ""-¥' p o ,..+ F k ll ~ ~ c:J.; "~""~ 
L c '"""' v- s. u...>f> 1::. t.) v+_ "iS t-( \! e..l<Ul .Ji o..., 

I ' - 1-t...,_ ~ ..... • !.&$"._- ... 
. ;_J - -- -

: \ S.kv.,J;,,., '1::,\ocb:"'"\ 

/1 c...\. Eo.-1~ \Nu~ 
l I \6!.. -,1~..• 4 '' 

: .\ . 
I .-~~.·--:: ..• 

f 1
- t_'}t II 

·-· t i - -- -~ -. ,] .. - -

I " 1 s- _lo 

\ r'-~" 

-----~--

) 
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SlL:VIN CONSTRUCTION INC. 
ZILWAUKEE BRIDGE PROJECT 

~-~: • .:_Q21 .. L 

~--: __ 4_ --. 
DATE_:_ B-.11:B"'L__ __ ~ 

SEQ. SIT. DESCRIPTION ConJJv-'e£ \ '<. \-.:) - \I \._,j F·] ~~ I DRWG NO.: '2...1 -~ 
I '&A '? \ 0. c. e.. ~ 0. rJ. .,.'J a.k \ 'to I s 0~ f \e..r" I "2 \\) REI.IARKS: 

' .. 

l<ll L CUJ..Y'\ c-h '~ L.. '!-~ RL : L,J 
( ~Yo.J Co.V') k \ .e ue.r- Q6l \?t oue.r s "'TfOrl €) ·-

- - --
so Slide girder sideways:J see table: 

i SUPPORT F ~ \-1 11 c . 
DIRECTim VJ vJ ·E. E. e.. ; 

-.- STEP 
; ... 

'7. 3" 3 6 II """ - - J -- . - 1 - -

2 '? .: 
g· ' "' II -

3 '7 .. s 3 6 \'2. 
4 3. 2.. s- IL i 
~ .. ; 

5 .3'' ~ 6 II 
6 0." 

,.. 
5' II 

7 %~ 3" 3 6 12 
8 3'' 3 6 II __ . -

1- \ 

9 51. 1." I .::, c: 
10 • '·•, 

TOTAL ·":! ""'! •• '2_1') •• 22 • L.'a o,6. 
-. l I I ·. - ·- ----- ---- - -- -
• .. -

Jack up nose of launching girder by 7:1eans 
' .. 

of pick-up frame .. 
. 

I 
i . . 

52. Launch girder fon;ard until front end of girder 

' is completely over support .2 . I 
' ' ' ' ·, 

5.:5 Lo-...·er pick-up fr~i.le and let girde::r r••st on :;u 1>port D. ---

5~ l?cY Continue launch with 6r-I '3 ft. until support c is 

over P·ier I 'Z.N 

f- --/2; L (?Ct '-<(J Sllpparf c <:4 ·-

-
. 

-- --

-
~ 

I ·. 



Slt.:VJN CONSlRUCTJON INC. 
E Cl.', 021 _ ---- :...:.__ __ :_::: _____ _ 

ZILWAUKEE BRIDGE PROJECT ~:.:.__-~ -
'1 --,~·--.-~----:--------------:::---i_ID~A,TTEE _:___B-J.1:'8.:L __ 
_ J.l SEQ. SIT. DESCRIPTION Co,.J-tle.ue.r \'2. N ~\I D f-'<:l o~~ DRWG t-."0.: '1. \ 

tl 
~~, 

55 

I 
' ; . I 

' 
?~I 

Move support A from: 

3.o ft. s of Pier 1'2.. 1:0 ' position . 

position -1-o _ ·ft. .5 of Pier· II and & • 
make· it no-\- active .. 

Continue launch with 5f{.S"' ft. until front cantilever 

over support 'D ·is I '80 ft. 

Block up support C (elevation: 

Move counter~eights (150 kip) on bridge deck to 

center·;,f span \,3 1'0 - \ 'L N 

Check straightness of girder. 

moue.. .SfOY\ E.. 
~ Y"O-N' ~ 58 ., "" :\ p<w 

t<> \-'0..1 '3,0' 

C;...l'\ ,:/. VJ'Io-11!:.. \t 

Erect Segments: I 

s. 'f''U' 
no\- c:>-Jl Vt. 

NS H. 
NN \.-l 

RE!.IARKS: 

b\o~"'j 
I 

e_:o. ~ ~ •• :::, ,, 

"-'L-'.>~ ~ 11 --1" 



lc3 

1?.4}1.. 

res 

10 

'; 
• 
i 

•I 

1-c 

c 
II 
I 

1'3 

l! ' .• 
sq U IO."lt. 

t ~o· 
r----,,----Fd------------------,k----roE~'B,----------..~--~c--~fJ 

Xn m 1>(1 II 
lil.tl lUll 

PQP.S\W"""" ErG ! \1!17 I 

~~J,~mLo''--~--------xn~·----~J~u 1~•~·l 

G f ~ 

I I F I B H c 
Xn X nX lXI II 

! !\,17 ! 

, 
'U.5 

i.o~a· !J,c! 
1 n<d ll !I' 

?r:i L c'll'!l 

l ~ 
;r-----r-~---~~~F+r~,~~------+-----,k--~~--,B,-----------~~~c~--~1] 

Uo~>-Ln X Xn ltowu-L ,.,<- 11 Xn ~ 

UJ.U. l Jill . "Ul> 

WiNO ~· 7! 01-JML. 

IB o' ui-i..' ><il 
! . ' ! 

ll1z.o' ned 

CJ.S 

7d L.' zus' 

]_-;! I I l2.o' I M' 

I'X1 c.w 

RJC.W. 

I'X1 c.w. 

~~z-1_-_-_ -_-_-_I_,-::_-::_-::.-_:,""e.J--~__jl--""'r~-::_-::_t-=,-::.-::_-::_-::_-::_-::_-::_-::_-::_-:il-l;;;,.---~-:,A';..,.. __ -_-_ -1+ --;: --;;:-----=Btf -------------~----_-_-,c~-::_-::_-::_-i4-L-l 
Xnn>~5w M x c.r>. x 11 ~r~c.w. 

100 1 

I Jjj 

I \·7! IW 
1 

L~ >o'i 21s. -zs' 51.25' 
I 

ECM 0'2.1-l 
DRkW\NG ~ cl 
1-c.q-sc. 
RW 4 8-r2-Bl. 
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1 

2 

3 

·. 

4 

5 

6 

7 

8 

711 ·1·,· • • < 1: r: s s 1 1 H-; E r R OJ,~ c r 

rr;~: ''~~IP~l~~,. _' ,\~~2!~R_- ~~b)~-;~-~-- r AS~_:-0 f 
STAJ\T THJS Y"\1"\P.L AFTER CC,:·~PLEflON OF: 

SEQ. NO. _ __6 D-

OF :-~\:-11!AL ECH 021 

OF SlT. NO. __ _lQl
L 

Erect pi 0rsebrnt,nt _ ~0- NN _j_ on top of j;~cks A, Bl 

and B2. 

Install vertical Dywidag bars Tl and stress to· 80 kip 

each. 

(4000 PSI on lft,;·idag jacks) 

(6000 PSI on hollow jacks) 

Erect pier segment \ 0 NS --'''---· 

DO NOT RElEASE CRANE YET. 

Pressurize the interconnected jacks Cl and C2 to a force 

of 20K each (100 PSI or 10 bar) and snug locking nuts. 

Release gantry crane. 

Install vertical Dywidag bars Tl in segment Jil_NS__L_ 

and stress to 80 kip each. 

Erect segments (optional): 

lQ NS T II NS G 
\\ NN (;. 

Move support £ from 

position 3o ft. _s_ of Pier _Jl_.}j_ 
position 0 ft. ..s of Pier \Q 1'-J 
make it not yet active .. 

Adjust height o·f rollers on support C: 

east side position 3) 
vest side position :S 
and set support C do~~ on rollers. 

to 

and 

. 

M. 

REI.~ARKS: 

-------------

. 

. 

. 
·, 

' 

.·._· 

I 
' 

I 
i 

j 

ELEVATION BLOCKING 
c.l. East I West 
\1 1 -6'' 6'' I 1'-6' 

I 



9 I£:. I 

10 

i 1 1 
I 
I •c-,, 

l: 
12 

13 

-. 

14 

' 15 

16 

r DI:SC!~IP~~~~-
-~ -- -· ~- - -· -- ·-

L~unch 20' (front cant; lever 180' + 20' ~ 200' over D) 

(gantry over Pier \DJi.J 

Block up 

Activate 

support~'elevation ~ft. 
support.)::_, elevation j~_ft. 

Check stra1ghtness of girrl~r. 

Remove: -pick up frame 

-sup;>ort D 

-p:ierframe _JL 

Erect segments: 

.Jo_NN I 

.JJ.;L_NS ::::,. __lLNS 

I C) NN s ~J 

\Q NS Q I I 

\Q NN Q ll 
NS II 
NN ll 

Destress vertical Dywidag bars Tl 

in Pier Segments \ Q l\) 

NN 

NS 

NN 

NS 

NN 

a inches 

__ 6_ _ inc~es~ 

'F 

( optional 
F 
'E. I 
E \ 
D ) '\) 

Adjust elevation, grade, cross-slope and horizontal 

alignment of segments on Pier \0 ~. 

Pressurize cantilever jacks on Pier \DtJ to 200 kip 

each (1000 PSI or 70 bat) 

G ...- o u.-{ b <2-D..-4"" ; r'"' q..:: u.. ...-. c:J e.- f' t er \ 0 1\.J 
' -

REM/<RKS: 

e.l~<.uJ\o..-, o·~ su..r.r· C 
'tn~~ >, bYi.;l.~e.deck
"''"' e.J:U\ "'-• .eJ ._,c...o\ ..l.clc. 
;,., "9 .... .....t . 

NOTE: Seq. 12 may be done 
before or simultaneously 
with Seq. 10 & 11 
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SEQ. SIT. DESCRIPTION CANTILEVER liN lotJ PAGE 3 OF ¢l DRWG NO.: '2'2. 

18 

19 

20 

1.\ 

'1'2. 

,. 

Erect segments: 

\Q NS Q 
\C) NN n 
lQ NS e 
ln NN ? 
10 ~-~~ 0 
10 NN 0 

position ¥ ft 

position .:::ro- ft 

active. I 

Move support :B 
position ¥ft. 
position 1q U"' ft. 

I 
make it active .. 

:·love support F 
position 0 ft. 

position \o.'l.Ji;"' ft. 
j 

make it active .. 

' 

l l NS c 
~ l NN c. 

NS 

NN 

. -

_Q., of Pier ll tJ to 

N of Pier 
l ' 

}.,) and make it 

from: 

N of Pier \l hl to 

s of Pier \dJ and 

from: 

\'-.) of Pier . .J.D_tj_ to 

h) of Pier \o tJ and 

_ J"":>c _'() o t I a..v.n c I · 
-Place segment 

S of Pier 

\O 'N.\ N as counter 

\I h1· 
~eight ~ ft. 

-Erect Se~ent _ _jLNN_:O_ 
I '1. Ns _ _A_ 

A~~ e.- <2..("<: d-i o ,.., c? .::. <Zc-1...)....,... ~ J vz.. ~sA. 
~o."'\-'j C"'-"""'ot ?ic..\c- '-"-t \oc-d:. i,-,. e.""ce..!...l 

c ~ :So \~ f" .:; . b.J.v. "J .s.. v.. f f'=l r \ C 

"? \ o.. c. e.. o.. ~ ,.-0..:, \ v \ c o. d e d w ·, \ \.., "' 

So"'":~...,., !:.J cJ \ <=) 0 ' 'N cf{ fie...-- 1'2.. N 
--'-r,- ""'-liZ,>"' \-o ,..- e:. vn o:...., \\.,ere. \J,.rJr i \I ,s.e9 . '3 \A 

is cc.-npl e \ ec:ol • 

REMARKS: r-------------------
NOTE: Erection of segm<•., 
on Pi'!!r \1 l\l · may c:oiit:[m 
during Seq. 14 through - ·: 

ELEVATIO% BLOCKINC 
c;l. ·· - ast· I We 
\51-\o" I 1 ,.. I l' 

ELEVATION BLOCKING 

• ••• 

c .l. East I we,.c 

q· S." 

ELEVATION 
c: .1. 
It'-~" 

BLOCKING 
East I \;est. 
L" \1 1 -..b". 

..!>""'-

S \-or'<!. Co u...J- e:;:: \;, e:A"" 
o ~ "'-' o_!:kp \ .... \ qo,.,..,.... 
~ ('O...,.. ~ .-,k\ I w ..:..,_. \\ ,..j 
ov...r f\......- ll N 

--~---L--------------------------------~-l-__________ __ 
----------
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I oo 

ION PI 'I 1 f_]Q_ t -~ 
1l r .,., s .II c ] 

no 

E 
11 X!\ X 1'<1 _lSI_ c.w. 

lol 

0 I 
lf 

133 \, 
-e.e ~l I]' .-au, -,-

I --o 

1:>4 u r 
m~ t~o· 

l &.c.. J 

! \.7 ! 
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' 
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'"I ~ \J,v 
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. EO. SIT. DESCRIPTION CANTILEVER \() 1\L a!\) PAGE 1 OF 1L 

1 

2 

3 

4 

5 

6 

7 

!' 
~ 

. 

START THIS MANUAL ArTER COMPLETION OF: 

SEQ. NO. -~:5.L:3u..._ OF SIT. NO. \'2:, ;f 

OF MANUAL ECM 021 -hl~~-- c.. 
q·t, 
v 

Erect piersegment ~ NN 

and B2. 

'2. on top of jacks A, Bl 

Install vertical Dywidag bars Tl and stress· to 80 kip 

each. 

(4000 PSI on Dwyidag jacks). 

(6000 PSI on hollow jacks) 

Erect piersegment CJ NS 

DO NOT RELEASE CRANE YET •. 

Pressurize the interconnected jacks Cl and C2 to a force 

of 20K each (100 PSI or 10 bar) and snug locking nuts. 

Release gantry crane. 

Install vertical Dywidag bars Tl 

and stress to 80 kip each. 

in segment ~NS~ 

Erect segmen:? (optional): '/,.-z,/, 
c.·' ~~NS~,t1 \o NS J ~l.(,. 
o·'/J 10 NN !J ;Y ~ 

N.s Hvr-'f,..., 
NN HV (·""' 

I<> 

"'~ '" Move support ~A:d~- from 

position 

position 

~v 
0 

ft. _hl_ of 

ft. N of 

make it not yet active. 

Pier ~ to ~ 
Pier .!)J:J_ and~ 

Adjust height of rollers on support C: 

position I east side v.....-
side position 5' west 

and set support C dot.TI on rollers. 

- -

E.CI.I 021 "-' ,1"1..,. ______ .-

RE~: -~ 

DATE: 8 I .2-3 I (}12:._-
DRWG NO.: "2.3 --· 

REMARKS: . 
·.,_) 

' 
"" 

-

::Se.L I t"l.l \ r, • J i o>'"\ 

OY"\ p~e. 311 
__ , 

.. 

·' 

.s-e-e ,. "'.s!: r\.,Q cl ,"/OP'I 

., 
o., (' "'..r e.. ~ /) 

ELEVATION BLOCKING 
c.l. East I West· • 

I 
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1 

2 

3 

4 

5 

6 

7 

!' 

l 

START THIS MANUAL AFTER COMPLETION OF: 

SEQ. NO. OF SIT. NO. \2,5" 

OF MANUAL ECM 021 _..J.:t<f'-1--- ... 
<1'" 
V' 

Erect piersegrnent ~ NN 

and BZ. 

'2. on top of jacks A, Bl 

Install vertical Dywidag bars Tl and stress· to 80 kip 

each. 

(4000 PSI· on Dwyidag jacks). 

(6000 PSI on hollow jacks) 

Erect piersegrnent CJ NS 

DO NOT RELEASE C~E YET. · 

Pressurize the interconnected jacks Cl and C2 to a force 

of 20K each (100 PSI or 10 bar) and snug locking nuts. 

Release gantry crane. 

Install vertical Dywidag bars Tl in 

and stress to 80 kip each. 

segment 7NS_2,_ 

lo 
.n~ lo 

Move support ~~~- from 

position 

position 0 

ft • ..}J__ of 

ft. 'N of 

Pier ~ to ~ 
Pier -').1J_ and~ 

make it not yet active. 

Adjust height of rollers on support C: 

east side posicion I 
~ 

YeSt: side position S" 
and set support C do~~ on rollers. 

-
. 

-

REMARKS: 

::See. ln-1\rl•J<oV"' 
0

""' F'~ e. 3 fl 

-..... 

••• 

··-··· . 
c 

-..... . 

. 
• ••••• 

• • 

,5..,-e, ~~.s!:r ... ci,·¢..,·: . 
.,., f' 0 J' e.. ~ /) ·.:·.· 

ELEVATION 
c.l. 

BLOCKING . 
East I Wesv-• 

. 

.. 

..... 



STEVIN CONSTRUCTION INC. 
ZILWAUKEE BRIDGE PROJECT 

· S ). SIT. DESCRIPTION CANTILEVER \t"l"-i .n\\J PAGE 2 OF f) 

10 

' ' 

12 
' 
' 

; 

i 

I 

1.~ 

r 
1 

I :::,7 Launch 20' (front cantilever 180' + 20' = 200' over D) 

(gantry over Pier 1o N ) 

Block up support~ elevation 

Activate support~, elevation 

Check straightness of girder. 

.I \-:t. ft. _,__!_.inches 
l /" 1 S 1 ft. D inches. 

co ~.. ... J"-(' w ~ \.Jr 6 sc \::i p) 
-pick up frame 

-support D 

-pierframe _·..J\u\ __ 

PL ca;e sf F"C4 ,.,./ (.On/:t::?.c;,.,,..r 

Erect segm~: V 'l\ ~ 

\Q NS 

~Cl NN 

t;2 NN Q tf'..' 7 ~-

1 

..,J..~~ NS p V y-'2-
. "" / <=) 0•,..7 

ro\'" " c 0. NN 3? V " 
"'l"d /\ !t..-\ ~ 

\fiJ,'~' :; NS Q 
<jNNQ 

__ Ns. __ 

__ NN'---

\ D • 
H2 

~D 
\Q 

NS 

NN 
NS 

NN 

F 
E 

optional 

Place one strand container /:i 'south of Pier~· 

E:.r-c:.c.t \J.lo,.-\:p\ol ~on-.-.·o;. OY"' c.c....J ile.ve:.r ':) \'1 
Dest:ress vertical Dywidag bars Tl 

in Pier Segments #· 
Adjust elevation, grade, cross-slope and horizontal 

alignment of segments on Pier C& \J . 

Pressurize cantil-;,ver jacks on Pier ~ to 200 kip 

each (1000 PSI or 70 bat') 

Grout bearings on Pier 'j \\) . 

_J.___.....L-----------------· 

REV.: 

DATE: &/:2:::,/!Jz 
DRWG NO.: 23 

REMARKS: 

NOTE: Seq. 12 may be done 
before or simultaneously 
with Seq. 10 & 11 



: 

-Place segment rifs k as 

...s of Pier /Q"' • 

-Erect Segment rQ NN fi 

ll NS 8 

f.!c;fe 

counter "'eight LS:.o ft. 

c'.CI.I_ 021_ ____ /f._ __ 
' . 

REMARKS; 

NOTE: After erection of 
segment U !{58 , no more· 
erection is alloYed 
until situation hi 
been effected. 

u"l ... ::.~ s.e..,r m~-.Js. 
tl>n e """ f ;{<?v~r 
r N we.r.e. .slil"re-.1 

See c.lso 
,, ...., sire..- c 1-,'0>,.. 0 ~· 

f' CR'j C:.. ~ fl , 

ti/l<"r c.r-e:.: f,·o, o/ $-<:>.:t I'Yl-enf 1/ NS /3 
JC< ... t. ~r c Ct. "'" "'f. ;:; ,. c. k. - ,_._ ~"··- . L o r:.e ,/ s J ~ . __ 

e;-o<c:..,s5 o/ 8o k;p~ ,ieh/,..._,/ s'-'{4~o~f- C 

cJ_ __ t__ ______________________ _ 



. . STEVIN CONSTRUCTION INC. 
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ZlLWAUK E E BR lOGE p ROJE:CT REV.;:_:--------,,------
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.') srr DESCRiPTION c.,,t toN- o-!( /'"'<roe 3.11 c-/.1} 

· · I " DRWG ~0 .:2..,3 

.,. __ _ 

.· 

. 1- . 

I.-c. i" c,rt:'lrve. 

X e -c.r L Da..--4 p( J rc.r//e./" - 1'/P,/J. o/ 
,._ tiP 

p/ c. r e, J crr-tT'y 1)11!/,)J., e> / S '-'/;:Jt:>rf C. 

.5n<-<,s- :;L..ff'>""'"i· F /<:> f:he re<:/.. c/ 
1:: h.-e. L c.. "'~ e J., '" r r .. ,..e/.,..,. 
7r<-<v..-f l:ra[t,... /., f"'<"-" 1/Jf 

"",//.. J ar>f/ s < r rn ...,..,.! - . 

J-1tPve err.pty lre.e)-er 10 

o/ ? '~r 1,2.. H { oPit<>Nit!.) 
. ,. f 

D-e - c.: c: f i Y = (-e;.. G 1..! /' p or F 

T r c:.c v< I 
; o I f., -e. 

J e< ,.,/ r/ .......,.. , 'fj, S :_r ,........f,. f 

I"<! r '-<,. r e.d L 0 c"" Ll<>r] 

C £/fE P.~.t. N o7G.s; 

\1/h-e, 1 h-e. L oo..ol.ed lrc..>:le.r lrc...vel!> 

ov-rr sf' c.-, 11 {'!- n.IY 
1 

.s'-'!'rorf-F 

he..;;; lo he.' s,-.uJ~..t ·!o !f.-e; 

r c.r ,_l of .I "'-c L c.. u r "lu·.-1 r: r rC. ,.. 
Ill'/ o(;. "'>/'l r lr ""'.·!~,.. ( .,_..,., J·, C...,_,.. Cll' r 1 (.,.., 1:' 

Vlh_en~v;r fh,.. J"'"~l-r T j rc.rv-e-f=:. L_,.-.-/1, 
a>r __ .._,.,·fj.,ot:.Jt .::;,..-..,...,..,-.._r.f .,. LF ...[ "-"''-';Pporr 

m u sf be d..:: c:n: I/ v c..-l .;- ../. 

R Et.'.ARKS: 

v~e. fti5 
sh-e-e-t' lo~ 
i! ,r.:::: c. I- ~,.·o,.., o ~ 
s -e-.f ,.... e _.. f.;:, c... c c. 

5 -e.,. ,; b 1 ::5 r£9 
y / ) ' 

18/t 
1 

t8 IS~ o,., 1'/ 



STEVIN CONSTRUCTION INC. 
ZILWAUKEE BRIDGE PROJECT REV.: · . 

--~~--------~------------~~~~-t~DA~TE~:~&0/~2~~~ 
PAGE 4 OF (} SEO. SIT. 

'1 

- 0 

7 I 

2.2. 

,_r 

DESCRIPTION CANTILEVER 

Stress group II of continuity tendons in 

Span /'2/V - 1/t/ . 

Place coupling beams of CIS joint Jo/{- 11 t( and 

DO NOT stress the vertical Dywidag bars yet. 

Place gantry crane over Pier 10 I{ • 

Release cantilever jacks of Pier tt?N. 

Adjust grade of cantilevers lo/V by means of 

traveling the gantry, 

of the supports /1 
or by adjusting the height 

and _.E,__. 

Stress all vertical Dywidag bars in coupler beams 

to 100 KIP each (4870 psi on Dywidag jack) 

Prepare CIS joint for pouring. 

Pour CIS joint LoN- uN. 

Stress group I of continuity tendons in 

Span !oN - II N. 

Pier frame tot/ may be removed. 

Temporary tendons in expansion joint U/f}.( 

may be cut. 

P t'-< r II'" c. ,..,... .e;. S 

be ..-e. n-,ove./, 

DRWG NO.: 2 .::!;, 

REMARKS: 

NOTE: during seq. 29-32 
NO traveling of crane is 
allowed. 



. . 

8 

' •\ 

---
I, l A 
~, 

LJ.} /!, 

1"\ '2. /3.:5 

43 

.. 

···l'''/''1 1 ·' ,, I' 'I :1---- 1-,,, -.:J ,._,!"' •,!_, .• ~ t')lt_.,.;. II,.P., 

r·:;IIIHr:R \\ \(). \QtV ,., ~" 6 OF ("I , 1·..:>- a 

}~ove support E ·- O~_£~ from 

posltion ~ fL ..h\.- of Pier 10 N to 

position (;6 ft. __ b,L_ of Pier _lQ_b.}, and 

place support on specified height. 

NOTE: Gantry must be located over Pier _ll ~-· 

Adjust height of rollers on C support 

east s5de position SL 
\..~est side position ~ & 
and set support down on rollers. 

Lo;,er support 

are active~ 

B until both suppons 

Move support ~ from: 

position \0 ,7.5" ft:. .,s;;. 
I I ' . \I 

position 1 '• D ft. ---'N""--

make it net active. 

of Pier 

of Pier 

~Cl W to 

\0 Nand 

l'Yiove.. "" t YP f'\J CD .J .,._; n e..- q.,..o~ 
pos '2.7' S c~ f' ie-.-

'" I'.) 
h, 

r .. ~ \0 I N " pi....- \o N 

Lowe..-- A VJ~\il ~1 e" o.. \-i o,., \ (• - ~/I 
o/1 p L C< '-~ ., r '/ "< Y"l ff'y. lb0

1 s cr 

Launch \S\ J"' ft:. 

(front cantilev~r ~ ft. over support A 

Slide girder sideways, see table: 

SUPPORT F ' E. I l,-1 ' A 
DIRECT10} \-i/,_•l w,~~ I E.A!\- I r t~ ,~ 

STEP I 
1 '\ ~ (, \ ~ 
2 EJ 5 1 . \D 
3 

~ 2 b \() - 4 3 . ·- -_I(,) 

5 - t 3 } 10 '. 

6 .?. 1 '" 7 2 10 

B 
~ 2 1, ID 

9 3 \.:> 

10 <:>, 3 l I \ 

11N 

) 

c 
E-o.-11' 

,, 
\<!> 

:a 
\& . -____ q .. 

lo 
\ &' 
\u 

'"' \8 

'"' "G I '0 ' n '-'•·•• ' .. .L. 
------ _0 ___ -:-______ -

ill 
- ~~ ~ 'Mt:>-1 0~ be. 

ol<>YI!:, ~~ \-\ • J U.JI < e 

. 

' 

. 

'-
. ---

\,~ be"-"" Qi ~ .,_.J 
<A'JC...:."' .o ... b•iJ3<.cleJ~ 
""'"" cl ~;,.. d vr. 

A 
6_\ 

TOTAL ~- 2" '2 ,_ ~~~ S' ~ " ..... • t- "' "' - -' 
IL.'-a.• 

' 



S N E.CM021 M 
STEVIN CON TRUCTIO INC. REV.: ~------.J' 

ZILWAUKEE BRIDGE PROJECT 
---,---,--------------------~--~----~~~-t~DA~T~E~:~&~~~~-~~~~~--~ 

CANTILEVER \\N-IoN PAGEi....OF 8 DRWGNO.: '1.'2. SEQ. SIT. DESCRIPTION 

26 

27 

27A 

28 

29 

30 

31 

31A 

31B 

t \ 

\ f . 

.. 

Stress group II of continuity tendons in 

Span n.1L - \2l\J. 

Place coupl;ing beams of CIS joint )1'\:j - .1.2 N and 

DO NOT stress the vertical Dywidag bars yet. 

Place gantry crane over Pier \\}J • 
Release cantilever jacks of Pier \\N . 

Adjust grade of cantilevers 1\ N by means of 

traveling the gantry, or by adjusting the height 

of the supports ~ and ·;: 

Stress all vertical Dywidag bars in coupler beams 

to 100 KIP each (4870 psi on Dywidag jack) 

Prepare CIS joint for pouring. 

Pour CIS joint \I 1'J - \'2 )\) · 

Stress group I of continuity tendons in 

Span J.LbJ_ - t2-li • 

Pier frame I I N may be removed. 

Adjust height of rollers on support C 

east side pes it ion 3 
west side position :S 
and set support C down on rollers. 

25 
Launch /C· (front cantilever 180') 

' 
(gantry over Pier \\bJ) 

Block up support C I '/ S 
( e l eva t i on._\w.rt=c..:I::.D.:cl:._) 

Check straightness of girder. 

REMARKS: 

NOTE: during seq. 29-32 
NO traveling of crane is 
allowed. 

I 
-:1 

J 

I 

L 

l 

I 
e.le.vo..h:>n sv.ppc...\ C I 
..-,.-;eo.~t..U""e-1 lo 1.:..~-Jj,.J::.k[ 
eo..ol..riJe IC'-10: ) 
w~'t.tiJe. 16- 1\ 

Place strand container .3._'4...:_ __£._of Pier J..oJJ (optional) 



SlEVIN CONSTRUCTION INC .. -- --. l:ci.1021·-··g' --- ---· . 
ZILWAUKEE BRIDGE PROJECT REV.: L . 

't'-'-" ~---:----,----.:.::..:..:::_:_.:.....::..=-::...::...:_ __ __, __ -.1 DATE: &/'Lb~ B '2.. 
SEO.I SIT. DESCRIPTION CANTILEVER .\It,\ -\d\) PAGE 5" OF [j rt 

j -. -- DRWG NO.: l.L... 

·.::;; <2.. 

. 

A 

Erect segments: 

' NS NS --
NN __ NN 

\0 NS N 
\0 NN N 
\0 NS w ' 

\C NN M 
ID NS L 
IO NN ·L -

_.--NS _,..-

lo NN \< . 
m~ve:_ c o~.;.,...,\c,-- we.<~\J-.J (1 SD ktp) ~ 0 ce.--Je.r 
oQ ?ie..v \ ~ \'--\ 

p!o..c.e:. C<. !{u\1 51:.--o-.VJd.~.-Jo-:. .... er \Y) c~e.r 
o\ ~p"'-n II.N.-12N -
~·k>ve support J_ -~n carts from 

pcsjtj•)n ~- ft. -~_of P)t:>.r _\\ N_ to 

posit,on 30. ft. . .S. _·of P5"r 1\ N_ .ond 

rr;.3 ke j t aC>t i ve ~ 

NOTE: Gantry should be located Norft, o./ !>JJp per/- C. 

Move support A from 

position 'l'O ft. £, of Pier \) hl to 

position 66 ft. .S of Pier \0 \J, 
place support on specified height • 

REMARKS: 

ELEVATION I BLOCKDIG 
c.l~ I rast 1 ·.:o:st 
16'- 3" I 2." I \1" 

!ELEVATION BLOCKING 
c.l. East I West: 

. Re me>v<:- 5frc.- ~ .( <e>,..,[·c...,'r, ~~ ,.,...., "'~""" f{N-J>..H {op·,-,oriiJ1\ 
CiH ... c1~ pressure in jacks of C support \..~hile g;:;ntry is r , · ~ ~ 

located over Pier .lb.hL· 1·lin:irnurn pressure required is ' 

2750 PSI on each jack. 

' . d Shim up C support as rtqulre . 

Release oil prPf&ure In jacks of C support. 

Attach rail clamps bc..\,ir,d supports _~,};_=-- and _:[_. 

Hove launching 

position \'2:?, 
position \11.«? 

devi c:e ld 
ft. 8, 
ft. ~ 

of 

of 

from . I ' ' Pier lW to 

Pier II N. 

' ' 

'Rei=--.:> e. .-~ -\--1. Jc..-.J icC.. 

rn"-j ~ ot..,l'"\c. I 
~;YY-v._\\c • ...,ecv.)U; cv;l)..., I 
"""'"' . .)"/_ -:-6 

\'() r;, \1<:. 0~ t\ -ci UJ .I ( (_ 

n·-LA!>t \,~ done 4' .<...--

:'<)· :;6 or,J be9uc:. 
i 

S<?"\· 3:J i 



,. .:; .. ", : . • t 

'4 

45 

47 

48 

!.;'-) 

I 

50 13S 

52 

' ' I i: 'J f l'! \ -, l) ;-- 1 

'-., J j ~ ( _; (:·f; (); '-! ! : ! (: • 
ZfL\';·.t; ,:_E ·-·:,rur;c ~.,;-,OJl:cr 

. ---- ----- ------------
Jack up nose of ];~m1cldng g,ird0r by 7:'1f.:Ans 

of pick-up frame. 

Launch girder for~ard until front end of girder 

is completely over support _Jed__~ 

Continue launch with \L.l):r ft. until support C is 

over Pier .J.l.hlo 
Nove support- r_ from: 

position 3.a ft. s of Pier \I l\) to 

position J4e>. ft:. _s,_ of Pier _lll-l, and 

make it 'r::loi active .. 

Slide girder side\..~ays, see table: 

SUPPORT I D r e. I ·:u-1 c 
_l?_lRECTIONi 'Nu,i I Wt.i' Vvu< I ·;: cu:r e."'-' 1-
STEP I I ---,1,0 ~ I 4 6 

. ; _-_: ~-- . 

~ 0 L; 6 
:l I - -~ ---- '5" - . .. 

__ 4 . _ !I Lt 0 -7< -· . 
6 

5 10 L, I G 

-

TOTAL I L '-1..,• t I - '"l '' ':l' ) I- 0 I' I .., I <'!;"II 

' -. 
- . 
Continue launch with ~s?-s-tt. until front cantilever 

over support 1:! is lSlo ft. 
I It 

Block up support c (elevation: lJ' - 2. ) 

Check straightness of girder. 

Erect Segments: \0 NS K 

hEV.: 

N. 
4 

·f?ATE· __ 8/l.t;- .8.'2 

REMt.RKS: 
!------·-· --. 

~--

II 

' " \ 

.,__t. v ... L,,., o~ -'IF'"\ c 
rY> c o.I.,__...,._J \o \:,,;Jic)e,,l 

11' ~ l'' 
\6''-'J" 

-

' ·-~ I 
i 

-I 

-I 



I 

J.. 

/ 

' 

. . 

.S'-"' f tJ ort F "" 1..1 ., f k-c 11'1 c..ccfr"v.e -
,k e -eF L ""' <:i . ..4 ""' lr,_./f.e.r He>r/J. o/ 
f •.-: ~ f'Z. II. 
p/<=<ce. ~~,..fry Neu)h o/ S<.<f,IJti>rf C. 

,5,..,,_,..5' .:-t.-..rro:>rf F lo f:he >"c.:/.. c/ 
l:h.-e. Lc. .... .-.ch,-,r r•rr/..,.,.. 
7r«v~f f:ra/J.,,... fo 1"'..-,-. /IN 

p /c k - f..< p s -e .I """ -(" "f ._,. .l t. J co,! r r 
Move er,.,pty lre..J~r 10 tlorlh 
o/ f ,·...-r 1;2.. H ( oPTioN11L) 

o~·-eecfiJ/=-f-e. GLlfporf F 

T r"' V< I 
J 0 j h--e_ 

J cr ,.,! r / .._..- , 'f j., s -:J ,...., ., ,.. f 

"ot:: r ... , r"ed L o c""" ll,, 

C £1'/GP./.it. No-rt:_s . 
V:/h~, jJ.,<- Loo..d..,d Jn_,:/e.r trc..-ve-1::, 

ov-rr ~r <=-'1 11 f{- 12 I( 
1 

.6 /.J~rt'/l'fr 
he.~ fo he. SMUJ-e./ je::> Jt--c 
I' ~I/ 0 f .! I-.e L "'"' LJ,.,.. h ,.,., ~ r;,.. ...& ,.. 
fJ, -em;DLr """'·lFr cv" J, ... .,._,f "'"r J;,..., 

Y/ hen -c. v<'r I h¢ J Q <'? fr T 
a>r ....,..,-f-J-, Oc.<'t ~ ..,. _:r ""' "" /l t ..$ <-< /' f' o r f F 

d..:: <=?c 1,- vc-1-r.-/ . 

RElM:tRKS: 



APPENDIX C 
AERIAL PHOTOS- EXISTING CONDITIONS 



I . 

' 

). 

FIGURE C-1 Aerial view of launching Girder at Pier 9N 



FIGURE C-2 Aerial view of Launching Girder at Pier ION 



FIGURE C-3 Aerial view of Launching Girder at Piers ION and llN 



FIGURE C-4 Aerial view of Pier llN 



FIGURE C-5 Aerial view of Span 12 and Pier 12N 



FIGURE C-6 Aerial view of Span 13 (Pier 12N to 13N) 



FIGURE C-7 Aerial view of Span 13, Pier 13N and Span 14 

I 
J . I 
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APPENDIX D 
SURVEY DATA 



' ' 

, __ 

GRADE SHEET 

PLAN SHEETS 

RUN #1 THROUGH 
#4 

APPENDIX D 

SURVEY DATA 

I-75 OVER 'SAGINAW RIVER NEAR ZILWAUKEE 

These sheets show the top of segment elevation 
along the plan profile grade line. These 
elevations are top of segment which is 1~ inches 
below profile grade. 

These sheets show plan of each pier cantilever 
with the Grade Sheet elevation of selected seg
ments along the side of the plan. Inside the 
plan is the zero dead load camber elevation. 
These elevations are given for Cantilevers 10 
through 14. 

These sheets show four deck profiles made on 
August 28, 1982. 

PROFILES ON CANTILEVER 14N THROUGH llN 



GRADE SHEET 
..,;:·~ ....... ~- _,_:t-::-;· ... -:-.:: : .. :: / .. r 

.. - -
CONTROL SECTION 10 JOB NO. COUNTY - CITY OR VILLAGE 

;:::_ .::,' / /..?.::.. / ~- .-::::-~~ 7 h' _) /, ',-,;- -c> 
--~----,-----~--~~~--~~~~------,-~-L-----.~~~~~--~~~-~,/~~~-~·------
::, oF !WIDTH OF !SHEET NO •• / COMPUTED .~.;\'r TDAT;.:._ _.?";-:.~.,.!CHECKED BY !DATE 
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1 
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l
i /£ I . 
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i .-4.:5/ ,61 ~-:..u 

c 
.2 E levGti'On 
;; ' 
~ ... 

0 ,.; 
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.J \Point of 

Rotation 

Z.7Y 

Elevation 

I ~7 o9 z.;y , 
3.:7 

4d/ 

-<4..-:?4 ,3.z3 .rt 3// 

I ..3.59 .r? 3-d:.L 

I 
I 

1od-?' 
.::;-.-.;;3. 

' 

i .5, cJ3 '~'/.- ..£7/ 

i ..:5,39'. ~1 5 c ,.;"' 

p 90::: 

J(/J./6. 

RIGHT DITCH 

%of 

Grode 

<-~~: 

; . -··-,-'1: .. 

.. 



GRADE SHEET 
~-

I (3/'?9) 

' LINE CONTROL SECTION 10 JOB NO, COUNTY CITY OR VILLAGE 
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-

~/ .... ~'-·"' -
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