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March 21, 2007

Mr. Matt Stuart

Project Engineer

APAC-Kansas, Inc. — Kansas City Division
4318 Speaker Road

P.0. Box 6099

Kansas City, Kansas 66106

RE: SEQUENCED DEMOLITION OF THE EXISTING MoDOT BRIDGE K-593

Mr. Stuart:

We have reviewed your proposed phased demolition sequence for the MoDOT K-593 bridge and
have evaluated the capacity of the existing structure for three demolition conditions (Phase 1A
where the exterior sidewalk and upper curb are removed, Phase 1B where the reinforced concrete
deck is removed between Girder Line C and D, Phase 2 where the remaining reinforced concrete
deck is removed over Girders A, B and C).

Based on the results of our analysis which was developed using information from the existing 1939
bridge plans, the structural capacity of the over-all structure appears to be sufficient to support the
demolition equipment and the phased demolition provided some monitoring of specific areas is
maintained.

The following is @ summary of our review comments:
1) The existing structure was reviewed assuming three phases of demolition.
a. Phase 1A Demolition — Remove exterior sidewalk and upper curb
i. Begin demolition at Bent 1 proceeding along bridge to Bent 15.

i. Use Kobelco 200SR with the Allied 785BG Hammer (81,450 Ibs with
impact) centered between two south exterior girders.

iii. Outside track will ride on top of lower portion of remaining curb. The
suspension system on the Kobelco 200SR has the ability to maneuver
over uneven bearing elevations under each track while maintaining
uniform distribution of load on the slab surface.
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b. Phase 1B Demolition — Remove concrete deck between Girders C and D

Install shims at cross-frames and saw cut existing slab, working from
Bent 1 to Bent 15.

i. Begin demolition at Bent 15 proceeding back along bridge back to Bent 1.

ii. Use Kobelco 200SR with the Allied 785BG Hammer (81,450 Ibs with

impact) centered between two south exterior girders (tracks ride over
girders)

Slab removal does not occur within 10 feet of leading ends of treads.

c. Phase 2 Demolition — Remove remaining concrete over Girders A, B and C

Begin demolition at Bent 1 proceeding along bridge to Bent 15.

Use Kobelco SK250 with the Allied 785 Hammer (21,800 Ibs with impact)
centered on Girder B.

Slab removal does not occur within 10 feet of leading ends of treads.

2) Based on the results of our study for Phase 1A and Phase 1B:

a. The concrete deck and girders are sufficient to support the track hoe provided the
tracks run parallel with the longitudinal axis of the bridge and provided the track
hoe is centered between Girder C and D.

ese

Note that the centerline-to-centerline distance of the track hoe treads is
approximately the same as the girder spacing, therefore the tracks will
ride directly over the girders.

Note that the cross-frames are critical to the lateral stability of the top
flange of the girders. Care must be exercised when removing slab as
cross-frames can not be damaged by hammer.

Centerlines of all cross-frames should be clearly marked with paint on the
top surface of the concrete slab.

Planned travel path @ centerlines of the tracks should be clearly marked
with paint on the top surface of the concrete slab.



3) Based on the results of our study for Phase 1A and Phase 1B:

a. The concrete deck and girders are sufficient to support the track hoe provided the
tracks run parallel with the longitudinal axis of the bridge and provided the track
hoe is centered on Girder B.

i. Note that the tracks will ride approximately at midspan of the concrete
slab spanning between Girders A and B and Girders B and C.

ii. Note that the cross-frames are critical to the lateral stability of the top
flange of the girders. Care must be exercised when removing slab as
cross-frames can not be damaged by hammer.

jii. Centerlines of all cross-frames should be clearly marked with paint on the
top surface of the concrete slab.

iv. Planned travel path at centerlines of the tracks and/or the centerline of
Girder B should be clearly marked with paint on the top surface of the
concrete slab.

If you have any questions regarding the information provided, please call John Boschert or myself
at (816) 421-1520.

Sincerely,



JBoschert
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Demolition Phasing - Plan Views
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DRAFT DEMOLITION PLAN

(DEVELOPED BY CONTRACTOR
PRIOR TO DEMOLITION ENGINEERING)
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Bridge Removal Plan

Missouri Highway and Transportation Commission
State Contract LD. 070223-406
State Job J4U1129
UPRR Mile Post 255.03
City of Greenwood, Jackson County, Route 150

APAC Job No 662488

Removal of Bridge K-593 over Big Creek and Union Pacific Railroad Track

Bridge K-593 is a fourteen span bridge with steel girders and concrete deck with asphalt
overlay. Only span 8-9 is over the railroad track. This is a single mainline track In general
all spans will be rubblized with Kobelco 200SR and 250SR excavators with Allied 785
hydraulic hammer from on top of the existing bridge deck proceeding from Bent#1 and
progressing to the east. Union Pacific Flagging service will be used when work is is within
25 feet of the track. Enclosed are the stamped results of the structural analysis performed by
Genesis Structures for the structural capacity of our proposed removal sequence. A more
details description of our operations follows:

PHASE 1

1. Spans 1-8 will be rubblize  ith Kobelco 200SR with Allied 785 hydraulic
hammer. Concrete demolition will begin with the removal of the 6° sidewalk and
upper curb section on the south side of the structure. Place timber shim blocking
under the existing concrete deck and above the steel diaphragm to support the
unsupported portion of the concrete slab and allow for concrete sawcutting. Next,
one full depth sawcut located at the phased removal line will be completed. Place
the Kobelco 200SR with one track located on the outer girder curb above the
exterior girder and the other between the temporary safety barrier curb and the

11



sawcut line and remove the remainder of the concrete slab for this Phase. Once the
bridge is rubblized on the ground, the reinforcing steel will be scraped. The
reinforcing steel will be hauled to American Compressed Steel. The broken
concrete and asphalt will be hauled to an adjacent land owner for crushing and
recycling. Some of the crushed concrete may be used in access roads on the site.
Structural steel will be removed with a minimum of a 50 ton conventional crawler
crane. The girder system is simple span. The south girder line is removed in this
phase and recycled at American Compressed Steel.

. Span 8-9 located over the Union Pacific Railroad will be removed in the same
manner as Step 1 with the same Kobelco 200SR excavator with Allied 785
hydraulic hammer. A Kobelco 300 with a barrel dump attachment (See Attached
Photo) will be used below the structure and next to the track to catch the concrete
debris from up above at a maximum reach of 30 feet. The Kobelco 300 is a track
mounted excavator that can swing the attachment away from the tracks when a
train is approaching. This machine should retrieve the majority of debris falling
from the bridge deck. . In addition, APAC will install shielding that will extend 10°
(minimum) from the outside edge of the concrete deck when the deck and parapet
is in the process of demolition. Please see attached track shielding calculations for
additional details. Structural steel will be removed with a minimum of a 120 ton
hydraulic crane to remove the beams.

. Span 9-15 will be removed in the same manner as Step #1.

. Remove partial substructure concrete to the limits as shown on the plans.

PHASE II

. Spans 1-8 will be rubblized with Kobelco 250SR with Allied 785 hydraulic
hammer. This will include the remainder of the existing concrete bridge deck The
reinforcing steel and concrete will be recycled. The reinforcing steel will be hauled
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to American Compressed Steel. The broken concrete and asphalt will be hauled to
an adjacent land owner for crushing and recycling. Some of the crushed concrete
may be used in access roads on the site. Structural steel will be removed with a
minimum of a 75 ton conventional crawler crane. The girder system is simple span.
The remaining three girder lines are removed in this Phase and disposed of at
American Compressed Steel.

6. Span 8-9 located over the Union Pacific Railroad will be removed in the same
manner as Step 4 with the same Kobelco 250SR excavator with Allied 785
hydraulic hammer. A Kobelco 300 with a barrel dump attachment (See Attached
Photo) will be used below the structure and next to the track to catch the concrete
debris from up above at a maximum reach of 30 feet. The Kobelco 300 is a track
mounted excavator that can swing the attachment away from the tracks when a
train is approaching. This machine should retrieve the majority of debris falling
from the bridge deck. . In addition, APAC will install shielding that will extend 10°
(minimum) from the outside edge of the concrete deck when the deck and parapet
is in the process of demolition. Please see attached track shielding calculations for
additional details. Structural steel will be removed with a minimum of a 120 ton
hydraulic crane to remove the beams.

7. Span 9-15 will be removed in the same manner as Step #4.
Substructure Removal:
a. Removal of intermediate bents 2-7 and 9-14:
i.  Substructure removal of the concrete piers will be done with a
Kobelco 250SR excavator with Allied 785 hydraulic hammer. Piers

will be removed to an elevation two feet below finished ground line.

b. Removal of Bent #8 and #9 along Union Pacific Track:



il.

Work on this pier will not cause debris to fall within the ballast or
track area. Up Flagger will be on sight and advise of trains.

Pier removal will be done down to two feet below existing ground
line with a Kobelco 250SR excavator with Allied 785 hydraulic

hammer.

¢. Removal of Bents #1 and #15 (Abutments):

i.

The abutments will be removed to two feet below finish ground line

Reference Information:

Equipment

Kobelco 300 and cranes
NOT on bridge deck

Fire Suppression

1) Kobelco 200SR Excavator with Allied 785 Hydraulic Hammer.
2) Kobelco 300 Excavator with debris catcher.

3) American 5299 conventional crawler crane (50 ton capacity)
4) Demag AC-160 Hydraulic Crane (180 ton capacity)

5) Kobelco 250SR Excavator with Allied 785 Hydraulic Hammer

1) 2 Each 300 gal trailer mounted water tanks.
2) ABC fire extinguisher in each piece of equipment and pickup.
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DEMOLITION MACHINERY DETAILS
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Memorandum

Re: Demolition Machines Details
Bridge K-593 on Route 150
Greenwood, MO

By: John Boschert
Dave Rogowski
Genesis Structures

Per correspondence with the contractor, the following demolition machines are proposed for use:

Phase 1:

e  Kobelco 200SR Excavator
o Allied 785 hydraulic hammer

Phase 2:

e  Kobelco SK250 Excavator
e Allied 785 hydraulic hammer

Machine Weights

See attached product details.

e Kobelco 200SR Excavator = 48500 Ibs

e Kobelco SK250 Excavator = 55400 Ibs

o Allied 785 hydraulic hammer = 5800 Ibs
Operating Weights

e Phasel = 48500 + 5800

e Phase? = 55400 + 5800

Operational Impact

Apply 50% impact factor based on operation techniques of demolition.

Design weight including impact:

o Phasel = 54300 * 1.50
e Phase? = 61200 * 1.50

54300 Ibs
61200 Ibs

81450 Ibs
91800 Ibs

17



MadeBy  +pg Date Caloulations For: __ £~ 573
Checked By @ Date

ENESI Back checked By €~ Date Job No. __ /%8 Sheet No.

Iko BELLo 200 SR 7—2A’6 Kk GEOrETRY 3 lo A‘DIN@

71:776k A‘MM:/‘M: (I'a-,Z Z,,ée//w' tmg_[/c;[ /,:/crmLum)

7]/
/ /
PLAN / / $ =
4 / v Drstance Aeﬂlu eer  lasct
/ / ] Tumplers
3 63" | | 215"
(k) i (k)
126"
(c)
D&‘P\?I W&l?‘!ll (includes 57" [wlpac'll) = f#l4sp /{>
|
L_P See memo 741r dedar
Distriboted load | por freod = _ 6145k = 339375 K4
()01z) £+
Designpressore. | = 4. 45k = 00818 ks

2)( 144)in (31.5)n




@ Z:A:dekB: B J/}@r{/.\ Date Caloulations For. __#~$7%
ecked By Date
(y 7/38 _ sheetNo._____

ENESI Back checked By Date Job No.

Yogewco  SKZ50LC  Teack Beomerey # loapine

Wd&k /)‘n;eﬂsrcn Y (rtf /Qbe/w oy .uaé f{em{’i/f&,

NN AN
A N NN
182"

(6)

PLAN >
// r Dl‘sw’ﬁn:e, £&1‘W¢¢n
// // P Fymblers
318" 70" 215" |
(k) T w)
33" |
()
Dé’,srr;m Jergk‘f’ (’nclmo(e.‘ $0% /ml;wc%) = 2800 Ilbs
|
[
> Sw e o ﬁﬂ
Distribuded  load per treog = 1.90 k = 3 6237 )
(2) (12.67) £t
Deston  pressure = ?!BOk = 0.009589 ks

| (2) (182)in (315)y




® 200SR.
( ‘ = WT | 48500 .
T ' HP | 123 SAE NET

Your competitive edge.

SHORT RADIUS Hydraulic Excavator
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A

Overall Width ft-in (m) 10'6" (3.19) ARM LENGTH 8'6" (2.6) 9' 10" (3.0)
Ground pressure psi (kPa)* 4.93 (34) A Overall length 26' 11" (8.20) 26' 10" (8.18)
Operating weight Ib (kg) 48,500 (22,000) B Overall height (to top of boom) 10'0" (3.05) 9'9" (2.98)
* Ground pressure with standard (800 mm) shoes. C Overall width 10'6" (3.19) 10'6" (3.19)
D Overall height (to top of cab)* 10'0" (3.06) 10'0" (3.06)
E Ground clearance of rear end* 3'5" (1.03) 3'5" (1.03)
F Ground clearance* 17.7" (450 mm) 17.7" (450 mm)
Pumps 2 variable displacement G Tail swing radius 5'6" (1.68) 5'6" (1.68)
Max discharge flow 2 x46.5 + 5 US gal/min (2 x 176 + 19 lit/min) H Tumbler distance 12'0" (3.66) 12'0" (3.66)
Max discharge pressures: I Overall length of crawler 14'7" (4.45) 14'7" (4.45)
Boom, arm & bucket 4,980 psi (34.3 MPa) J Track gauge 710" (2.39) 710" (2.39)
Power boost 5,470 psi (37.8 MPa) K Shoe width 31.5" (800 mm) 31.5" (800 mm)
Travel circuit 5,190 psi (35.8 MPa) *Excludes height of grouser bar.
Control circuit 710 psi (5.0 MPa)
Swing pressure 4,060 psi (28.0 MPa)
Control valves 6 spool
H Used with material
Bucket Duty Capacity (SAE) Width Weight Arm ft-in (mm) weight up to 3,000 Ibs
Cubic Yard (m3) Inches (m) Ib (kg) 8' 6" (2.6m) 9'10" (3.0) per cubic yard.
M Used with material
General Purpose 0.88 (.672) 24" (.609) 1,165 (528) H H weight up to 2,500 Ibs
0.91 (.695) 30" (.762) 1,325  (601) H H . Bi;g“fv"‘; yri;?éria\
1.14 (.871) 36" (.914) 1,450 (658) H M weight up to 2,000 Ibs
per cubic yard.
1.25 (-960) 42" (1.066) 1,651 (749) M L X Not recommended.
Heavy Duty 0.68 (.519) 24" (.609) 1,250 (567) H H
0.91 (.695) 30" (.762) 1,420 (644) H M
1.14 (.871) 36" (.914) 1,560  (708) M L
1.25 (.960) 42" (1.066) 1,730  (785) L X
Severe Duty 0.63 (.481) 26"  (.660) 1,455  (660) H H
0.75 (.573) 31" (.787) 1,590  (721) H H
0.88 (.672) 37" (.939) 1,790  (812) M M
1.13 (.871) 43" (1.092) 2,000 (907) L X
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g SK250.c
( . = m 55,400 Ib
= HP | 176 @2,100 RPM

BKT CAP | .75-2.25 cu yd

Your competitive edge.

Dynamic Acera Hydraulic Excavator
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Unit ft-in (m)

ARM LENGTH 9'9" (2.98) 12' 0" (3.66)
A Overall length 331" (10.08) 331" (10.07)
B Overall width (with 800mm shoe) 111" (3.39) 111" (3.39)
C Overall height (to top of boom) 10'0" (3.05) 10'5" (3.16)
D Basic machine length 17' 3" (5.27) 17'3" (5.27)
E Overall height (to top of cab)* 9'8" (2.94) 9'8" (2.94)
F Ground clearance of rear end* (1.06) 3'6" (1.06)
G  Center distance of tumblers 12'8" (3.85) 12'8" (3.85)
H Overall length of crawler 15'3" (4.66) 15'3" (4.66)
| Crawler height at tumbler center* 38.2" (970 mm) 38.2" (970 mm)
J Track gauge (2.59) 8'6" (2.59)
K Width of crawler shoe 31.5” (800 mm) 31.5” (800 mm)
L Ground clearance of undercarriage® 17.77 (460 mm) 17.77 (460 mm)
M Tail swing radius (2.98) 9'9" (2.98)
*Excludes height of grouser bar.
HYDRAULIC SYSTEM
Pump 2 variable displacement
m Bucket weight: 1,720 lbs (780 kg) Max discharge flow 2 x 63.4 US gal/min (2 x 240 L/min)
Shoe width in (mm) 27.6" (700) 31.5" (800) Operating pressure:
Machine overall width ft-in (mm) 10' 10" (3.29) 11'1" (3.39) Implement 4,980 psi (34.3 MPa)
Ground pressure psi (cm?) 6.06 (0.43) 5.40 (0.38) Travel 4,980 psi (34.3 MPa)
Operating weight Ib (kg) 54,500 (24,720) 55,400 (25,130) Swing 4,270 psi (29.4 MPa)
Power Boost/Heavy lift 5,470 psi (37.8 MPa)
Pilot control circuit 710 psi (4.9 MPa)
Control valves 6 spool
Bucket Duty Capacity (SAE) Width Bucket Arm ft-in (m)
Cubic Yard (m?) Inches (m) Weight Ib (kg) 9' 9" (2.98) 12' 0" (3.66)
General Purpose 0.875 (.669) 24 (.609) 1,560 (708) H H
1.125 (.860) 30 (.762) 1,710 (776) H H
1.375 (1.051) 36 (.914) 1,860 (844) H M
1.625 (1.243) 42 (1.066) 2,060 (934) M L
1.71 (1.31) 48 (1,219) 2,539 (1,176) M X H - Used with material
2.0 (153) 54 (1371) | 3065 (1,390 L X ey 750 ke
2.25 (1.72) 54  (1.371) 3,331 (1,511) L X M - Used with material
weight up to 2,500
Heavy Duty 0.875 (.669) 30 (.762) 1,840 (834) H H Ibs/cu yd (1,483 kg/m?)
1125 (.860) 36 (914) 2,000 (907) H M ;e]gﬁsue; g‘:ogg‘e”a'
1.375 (1.051) 42 (1.066) 2,215 (1,004) M L Ibs/cu yd (1,186 kg/m®)
1.625 (1.242) 48  (1.219) 2,335 (1,059) L X X - Notrecommended
Severe Duty 0.75 (.573) 27 (.685) 2,205 (1,000) H M
1.00 (.764) 30 (.762) 2,450 (1,111) M X
1.125 (.860) 36 (.914) 2,545 (1,154) X X
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Model | 735 | 745 | 755B | 755BG
AEM Measured Values
) ft. Ibs 792 1,045 1,998 1,998
Energy Rating ** -
(joules) 1,074 1,417 2,709 2,709
Frequency bpm 995 819 657 657
m 25.5 32.0 36.9 36.9
Hydraulic Flow 9P
(Ipm) 97 121 140 140
psi 2,323 2,593 2,607 2,607
Supply Pressure
(bar) 160 179 180 180
Operating Ranges
Recommended Carrier 14,000- 20,000-
Weight (Backhoe) Ibs. 25,000 | 25,000 N/A N/A
Recommended Carrier Ibs 15,000- 25,000- 33,000- 33,000-
Weight (Excavator) ’ 30,000 45,000 60,000 60,0000
Frequency bpm 600-1,000] 350-800 350-680 350-680
. ) gpm 16-26 18-32 27-37 27-37
Hydraulic Flow Required
(Ipm) (60-100) | (70-120) | (100-140) | (100-140)
psi 1,600- 1,750- 2,200- 2,200-
Hydraulic Pressure 2,300 2,600 2,600 2,600
(bar) (110-160)| (120-180) | (150-180) | (150-180)
) ) Ibs. 1,250 2,200 2,900 2,990
Working Weight
(kg) 568 1,000 1,315 1,356
in. 75 84 100 100
Overall Length
(cm) 191 214 254 254
) in. 3.54 3.94 4.72 4.72
Tool Diameter
(mm) 90 100 120 120
Model | 77sB | 77sBGc | 785B | 785BG
AEM Measured Values
) ft. Ibs. 2,638 2,638 3,528 3,528
Energy Rating ** -
(joules) 3,577 3,577 4,784 4,784
Frequency bpm 643 643 538 538
. gpm 42.2 42.2 47.8 47.8
Hydraulic Flow
(Ipm) 160 160 181 181
psi 2,611 2,611 2,484 2,484
Supply Pressure
(bar) 180 180 171 171
Operating Ranges
Recommended Carrier Ibs 44,000- 44,000- 55,000- 55,000-
Weight (Excavator) ’ 76,000 76,000 80,000 80,000
Frequency bpm 360-600 360-600 280-550 280-550
. ) gpm 34-42 34-42 37-48 37-48
Hydraulic Flow Required
(Ipm) (130-160) | (130-160) | (140-180) | (140-180)
psi 2,300- 2,300- 2,300- 2,300-
Hydraulic Pressure 2,600 2,600 2,600 2,600
(bar) (160-180)| (160-180) | (160-180) | (160-180)
. . Ibs. 3,900 4,000 5,560 5,800
Working Weight
(kg) 1,770 1,815 2,525 2,630
in. 112 112 126 126
Overall Length
(cm) 284 284 320 320

http://www.alliedcp.com/templ ates/PrinterV ersion.asp?d=99 4/26/2011
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. in. 5.51 5.51 5.91 5.91
Tool Diameter
(mm) 140 140 150 150
Model | 7978 | 797BG | 8o05B | 805BG | 905B G
AEM Measured Values
) ft. Ibs. 4,955 4,955 5,834 5,834 10,247
Energy Rating ** -
(joules) 6,719 6,719 7,910 7,910 13,895
Frequency bpm 708 708 500 500 449
. gpm 78.7 78.7 74.6 74.6 126.0
Hydraulic Flow
(Ipm) 298 298 282 282 477
psi 2,604 2,604 2,595 2,595 2,736
Supply Pressure
(bar) 180 180 179 179 189

Operating Ranges
Recommended Carrier

74,000- 74,000- 90,000- 90,000-

Weight (Excavator) Ibs. 110,000 | 110,000 | 150,000 | 150,000 | 14°/000+
Frequency bpm 320-600 | 320-600 240-530 240-530 330-470
Hydraulic Flow Required gpm 64-79 64-79 66-85 66-85 105-127
(Ipm) (240-300) | (240-300) | (250-320) | (250-320) | (400-480)
psi 2,300- 2,300- 2,300- 2,300- 2,300-
Hydraulic Pressure 2,600 2,600 2,600 2,600 2,750
(bar) (160-180)| (160-180) | (160-180) | (160-180) | (160-190)
Working Weight Ibs. 7,200 7,315 9,410 9,820 16,500
(kg) 3,265 3,320 4,270 4,455 7,485
Overall Length in. 141 141 142 142 164
(cm) 358 358 361 361 417
Tool Diameter in. 6.50 6.50 7.09 7.09 8.27
(mm) 165 165 180 180 210
(**) The hammer energy rating is in accordance with the Certified AEM (Formerly CIMA) Tool Energy Rating
Method.
Updated:

Questions? Contact Us
Equipment descriptions and specifications are subject to change without notice.

http://www.alliedcp.com/templ ates/PrinterV ersion.asp?d=99 4/26/2011
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Memorandum

Re: Material Properties for Evaluation Calculations
Bridge K-593 on Route 150
Greenwood, MO

By: John Boschert
Dave Rogowski
Genesis Structures

The General Notes from the existing bridge plans indicate the following ALLOWABLE stresses for the materials:

e  Structural steel: 18000 psi
e Reinforcing steel: 18000 psi
e Reinforced Concrete: 900 psi

Demolition adequacy evaluations are performed in the strength limit state, so determine equivalent strength data.

Structural Steel

Per AASHTO 17t Edition Table 10.32.1A, the baseline allowable stress for structural steel is 0.55Fy.

Fy =Fa/0.55 = 18000/ 0.55 = 33000 psi

Reinforcing Steel

Per AASHTO 17t Edition Section 8.15.2.2, the allowable stress for Grade 40 reinforcing steel = 20000 psi.
Ratio Fy for reinforcing steel based on this criteria.

Fy = (18000 / 20000) * 40000 = 36000 psi

Reinforced Concrete:

Per AASHTO 17t Edition Section 8.15.2.1, the allowable stress for compression in concrete = 0.40f'c.

f'c =900/ 0.40 = 2250 psi
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PHASE 1 STEEL SUPERSTRUCTURE
EVALUATION CALCULATIONS
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694

HIGHWAY BRIDGES

App. A

of pounds.

LOADING—HS 20-44 (MS18)
TABLE OF MAXIMUM MOMENTS, SHEARS, AND REACTIONS—

SIMPLE SPANS, ONE LANE

Spans in feet; moments in thousands of foot-pounds; shears and reactions in thousands

These values are subject to specification reduction for loading of multiple lanes.

Impact not included.

End shear End shear
andend - and end
Span Moment reaction (a) Span Moment reaction (a)
1 8.0(b) 32.0(b) 42 485.3(b) 56.0(b)
2 16.0(b) 32.0(b) 44 520.9(b) 56.7(b)
3 24.0(b) 32.0(b) 46 556.5(b) 57.3(b)
4 32.0(b) 32.0(b) 48 592.1(b) 58.0(b)
5 40.0(b) 32.0(b) 50 627.9(b) 58.5(b)
6 48.0(b) 32.0(b) 52 663.6(b) 59.1(b)
7 56.0(b) 32.0(b) 54 699.3(b) 59.6(b)
8 64.0(b) 32.0(b) 56 735.1(b) 60.0(b)
9 72.0(b) 32.0(b) 58 770.8(b) 60.4(b)
10 80.0(b) 32.0(b) 60 806.5(b) 60.8(b)
11 88.0(b) 32.0(b) 62 842.4(b) 61.2(b)
12 96.0(b) 32.0(b) 64 878.1(b) 61.5(b)
13 104.0(b) 32.0(b) 66 914.0(b) 61.9(b)
14 112.0(b) 32.0(b) 68 949.7(b) 62.1(b)
15 120.0(b) 34.1(b) 70 985.6(b) 62.4(b)
16 128.0(b) 36.0(b) 75 1,075.1(b) 63.1(b)
17 136.0(b) 37.7(b) 80 1,164.9(b) 63.6(b)
18 144.0(b) 39.1(b) 85 1,254.7(b) 64.1(b)
19 152.0(b) 40.4(b) 90 1,344.4(b) 64.5(b)
20 160.0(b) 41.6(b) 95 1,434.1(b) 64.9(b)
21 168.0(b) 42.7(b) 100 1,524.0(b) 65.3(b)
22 176.0(b) 43.6(b) 110 1,703.6(b) 65.9(b)
23 184.0(b) 44.5(b) 120 1,883.3(b) 66.4(b)
24 192.7(b) 45.3(b) 130 2,063.1(b) 67.6
25 207.4(b) 46.1(b) 140 2,242.8(b) 70.8
26 222.2(b) 46.8(b) 150 2,475.1 74.0
27 237.0(b) 47.4(b) 160 2,768.0 77.2
28 252.0(b) 48.0(b) 170 3,077.1 80.4
29 267.0(b) 48.8(b) 180 3,402.1 83.6
30 282.1(b) 49.6(b) 190 3,743.1 - 86.8
31 297.3(b) 50.3(b) 200 4,100.0 90.0
32 312.5(b) 51.0(b) 220 4,862.0 96.4
33 327.8(b) 51.6(b) 240 5,688.0 102.8
34 343.5(b) 52.2(b) 260 6,578.0 109.2
35 361.2(b) 52.8(b) 280 7,532.0 115.6
36 378.9(b) 53.3(b) 300 8,550.0 122.0
37 396.6(b) 53.8(b) ‘
38 414.3(b) 54.3(b)
39 432.1(b) 54.8(b)
40 449 .8(b) 55.2(b)

(a) Concentrated load is considered placed at the support. Loads used are those stipulated for shear.

(b) Maximum value determined by Standard Truck Loading. Otherwise the Standard Lane Loading governs.
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By: IPB Date: 3719007 |Job No.
%‘ Chkd By: Date:
) Bckchk By: Date: Sht. No. |
PLATE GIRDER - SECTION PROPERTIESﬁ Built-Up Section W36x230

Allowable Strength

Girder Properties:
WEB
d =
tw=
BFP
bf=

v Steel Section Properties: (inches from top of web)
Area = 66.9 Iz steel = 14811.6 ly= 939.4 in*
y= -16.690 rz= 14,882 y= 3.748 in.
Detail % Stop = 825.2 Dc = 16.690 in.
Weight = 0.228 Shot = 825.2 lyc top = 469.1 in’
Details = 0.046 ' lyc bot = 469.1 in*
Total = 0.273 kit = 26.8 in’

Bending Shear
FyTop Flange FYWeb = pSi
FYoatpinge Fv= psi (AASHTO 10.34.4)
Cb=
b=
Fbigp = 18150.0 psi
Fbpot = 18150.0 psi Vaiow : kips
(AASHTO 10.32)
Mallow-lop = 14976.7 k-in
Maiow-bot = 14976.7 k-in

NOTE: Bending strength based on top flange compressive strength ONLY

SteelOnly_Rolled_Case2

4/26/2011 K593_Demo_Calcs
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’ MadeBy  7pp Date  2-/4-97 Calculations For: _FT4C Dens ¥ §73
Checked By ﬁ r)) Date
GENESIS Back checked By (_—__=" Date Job No. ’ Sheet No.
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IBy: JPB Date: 3716/07 __ |Job No.
@ [Chkd By: Date:
[Bckehk By: Date: Sht. No. [
PLATE GIRDER - SECTION PROPERTIES: Built-Up Section ~ W36x150
Girder Properties:

Steel Section Properties: (inches from top of web)

WEB

Area= 437 Iz steel = 8902.5 ly = 269.7 in*
y= -16.985 Srz= 14.266 y= 2483 in.
Detail % = | Stop= 496.7 ~ De= 16.985 in.
Weight = 0.149 Shot = 496.7 lyc top = 134.5 in*
Details = 0.030 lyc bot = 134.5 in*
Total = 0.179 K/t = 9.4 in
Allowable Strength
Bending Shear
FYTnp Flange = Si FYWeb = pSi
FYeot Fiange = si Fv= 11000.0 psi (AASHTO 10.34.4)
Ch=
b
Fbyp = 18150.0 psi
Fbigt = 18150.0 psi Vao=[ 2335 kips
(AASHTO 10.32)
Marowtop = 9014.3 k-in
Ma“g”.bo( = 9014.3 k-in
NOTE: Bending strength based on top flange compressive strength ONLY
3/16/2007 K593_Demo_Calcs.xls SteelOnly_Rolled_Case3
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By: Date: Checked: Date:
---------------- R{=(C1[0] [ JREEEE—— l
Area: 43.7840
Perimeter: 131.8314

Bounding box: X:-6.1875 - 6.1875
Y:-21.2500 -- 21.2500

Centroid: X:0.0000
Y: 0.0000

Moments of inertia: X: 13131.3314
Y:190.0946

Product of inertia: XY: 0.0000

Radii of gyration:  X: 17.3179
Y: 2.0837

Principal moments and X-Y directions about centroid:
l: 13131.3314 along [1.0000 0.0000]
J: 190.0946 along [0.0000 1.0000]

QENER

Plate Girder Section Properties

Sheet No.
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By: Date: Checked: Date:
I_\
---------------- REGIONS --------meeeeee- l
Area: 56.0340
Perimeter: 141.5814

Bounding box: X:-7.0000 - 7.0000
Y. -21.6875 -- 21.6875

Centroid: X: 0.0000
Y: 0.0000

Moments of inertia: X: 18777.6403
Y:390.1780

Product of inertia: XY: 0.0000
Radii of gyration:  X: 18.3060
Y: 2.6388

Principal moments and X-Y directions about centroid:

|: 390.1780 along [0.0000 -1.0000]
J: 18777.6403 along [1.0000 0.0000]

QENER

Plate Girder Section Properties

Sheet No.
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By: Date: Checked: Date:
o : -
---------------- REGIONS  -------mmeeeeee- l J
Area: 68.2840
Perimeter: 143.3314

Bounding box: X:-7.0000 -- 7.0000
Y:-22.1250 -- 22.1250

Centroid: X: 0.0000
Y: 0.0000

Moments of inertia; X: 24656.4121
Y:590.2613

Product of inertia: XY: 0.0000

Radii of gyration:  X: 19.0023
Y: 2.9401

Principal moments and X-Y directions about centroid:
|: 590.2613 along [0.0000 -1.0000]
J: 24656.4121 along [1.0000 0.0000]

QENER

Plate Girder Section Properties

Sheet No.
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UENES Back checked By (. Date Job No. Sheet No.
STRUCTURES
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’ MadeBy JrB Date 2-16-07 Calculations For: APAC  Demo  JST3

CheckedBy < pate
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Stee| | Cipentdrstere = Bhese T (cont)
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, By: JPB Date: 3/16/07 __ |Job No.
A} Chkd By: Date:
|Bekehk By: Date: Sht. No.
PLATE GIRDER - SECTION PROPERTIES: Built-Up Section Plate Girder
Girder Properties:
WEB

Steel Section Properties: (inches from top of web)

Area = 55.3 |z steel = 21131.7
y= -21.000 z= 19.559
Detail % Stop= 933.4
Weight 0.188 Shot = 933.4
Details = 0.038
Total = 0.226 kit
Allowable Strength
Bending
FYTop Flange =
FYBot Flange =
Cb=
b=
Fbyp = 18150.0 psi
Fbggt = 18150.0 psi
(AASHTO 10.32)
Maiow-top = 16941.1 k-in
Maiow-bot = 16941.1 k-in

BFP

bf=

tf =
ly = 4742 in*
ry= 2.930 in.
Dc= 21.000 in.
lyc top = 231.0 in*
lyc bot = 237.0 in*
= 36.4 in’

psi

Vaou <[ 920 ]kips

NOTE: Bending strength based on top flange compressive strength ONLY

3/16/2007

K593_Demo_Calcs.xls

psi (AASHTO 10.34.4)

SteelOnly_PG
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PHASE 2 STEEL SUPERSTRUCTURE
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" APAC Bridge K593 Demo

One-Way Slab Design
Value Units

inch

Load Factors

Factored Loads

kip -inch
kip -inch
kip -inch

kips
kips
kips

Material Specification

0.74 in®/ ft
7.00 inch
0.008791 -

inch -

ltem

b
Yp,2
VL2

Pprovided

Flexural Reinforcing Requirements

0.327 ksi
0.010027 -
0.004126 -
0.023955 -

1.14 -
SAY OK -

Shear Strength Check

116 psi
95 psi
1.22 -
SAY OK -

Rn
Prequired
Pminimum

Pmaximum

LR
OK?

vuld

LR
OK?

K593_Demo_Calcs[SlabCheck_+M]

Comment

Total slab width
Assumed width

D Factor for LC 9-1 (ACI 318-02)
D Factor for LC 9-2 (ACI 318-02)
L Factor for LC 9-2 (ACI 318-02)

Factored moment LC 9-1, per foot width
Factored moment LC 9-2, per foot width
Factored moment for design

Factored shear LC 9-1, per foot width
Factored shear LC 9-2, per foot width
Factored shear for design

Seal slab concrete strength
Reinforcing yield strength

Slab thickness
Clear cover to reinforcing

Bottom rebar size
Bottom rebar spacing
As-built flexural steel

Flexural "d"
Provided reinforcing ratio

Required reinforcing ratio
Minimum reinforcing ratio
Maximum reinforcing ratio

Flexure Load Ratio
Flexural reinforcing OK?

Ultimate shear stress in concrete
Shear strength of concrete

Shear Load Ratio
Shear stress OK?

SAY oL lied reto < /~2g

o 26T svevrhess drk

+ +cmporar7 cond Hion.

Printed: 4/26/2011
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JBoschert
Text Box
Example PE Seal


No

AMERICAN FOREST & PAPER ASSOCIATION

(Cont.) (Al species except Southern Pine — see Table 4B) (Tabulated design values are for normal load
duration and dry service conditions. See NDS 4.3 for a comprehensive description of design value
adjustment factors.) _ :

USE WITH TABLE 4A ADJUSTMENT FACTORS
Design values in pounds per square inch (psi)
Tension Shear Compression Cbmpressioﬁ Modulus
) parallel parallel perpendicular | parallel of Grading
Species and : Size Bending to grain to grain to grain to grain Elasticity Rules
commercial grade classification Fp Fy Fy Fer Fe E Agency
D AP
Select Structural 1000 600 195 620 875 1,300,000
No.1 725 425 195 620 700 1,200,000
No.2 2" & wider 700 - 425 185 620 550 1,100,000
No.3 400 250 195 325 1,000,000 NELMA
MIXED OAK
Select Structural 1,100,000
No.1 1,000,000
- No.2 2" & wider 900,000
No.3 : 800,000 NELMA
NORTHERN RED OAK
Select Structural 1,400,000 -
No.1 1,400,000
No.2 2" & wider 1,300,000
No.3 NELMA
NORTHERN;SPECIES
Select Structural 1,100,000
No.1/No.2 2" & wider 1,100,000
) 000,000 NLGA
NORTHERN WHITE CEDAR
Select Structural ‘ 800,000
No.1 700,000
No.2 2" & wider 700,000
600,000 NELMA
RED MAPLE
Select Structural 1,700,000
No.1 1,600,000
No.2 2" & wider 1,500,000
1,300,000 NELMA
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Table 4A Base Design Values for Visually Graded Dimension Lumber (2"-4" thickv)?'z
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