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Appendix A
Structural Impact
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Subject: Abrasive Biasling Conlzinment Plans

Benninglon and Rutiand County, Vermont; 5 Bridges on or over US Route 7

AZB ENGINEERING, LLC  [Compby:  WAT Date: 110915 Sheet Number.

CONSULTNGENGREER®  ICheck by  PRS JobMNo:  187-174

Structural Impaci:

The platform containment structure has been analyzed for a live ioad of 16 psf (Approximately 0.5 in. average depth of
steel shot, 1.5" mineral slag abrasive or 1.5" sand abrasive pius uniform worker loading). When the depth of the spent
abrasives nears the depths specified, the contractor will cease abrasive blasting operations and vacuum the spent
abrasives.

The chain link has been designed for a max. of 1" of steel shot (3" mineral slag abrasive or 3" sand abrasive).

The scaffold structure has been analyzed for approximately 1/4" average depth of steel shot. The
configuration of the scaffold was taken to be 32 feet by 28 inches (max) with a 2 person, 500 Ib rated scaffold.

Design Loads:

Platform Design Criteria:

Dead Load = 3 psf (Platform)
Live Load (Uniform) = 12 psf 0.5 in. steel shot
Live Load (Uniform) = 4  pst (2 workers)
Scaffold Design Criteria:
Length = 32 ft (max per scaffold)
Width = 28 in (max per scaffold)
Dead Load = 220 Ib (scaffoid)
Weight of steel shot = 6 psf 0.25 in. steel shot
Live Load (Cencentrated) = 250 Ib (per worker)

No more than 2 workers shall be allowed per platform cable or scaffold cable. Limit 500 Ib. total weight of workers
and abrasive biasting on 500 Ib. rated scaffoid



Subject: Abrasive Biasting Contalnment Plans
Bennington and Rutand Gounty, Vermont, 5 Bridges on or over US Route 7
Azg ENGNEERWNG,LLC [Compby: MAT  |Date  1109M5 Sheet Number
CONSULTHO ENoBEERS  |Checkby:  PRS JobNo: 187174
Wind Loads:

The containment structure has been analyzed for @ maximum wind velocity of 40 mph. If winds nearing or

exceeding 40 mph (or a lesser wind is specified in the coniract specifications) are predicted, blasting and

painting operations shall cease, and the paint containment tarpaulins shall be rolled and secured in place.
Design Variables:

Height to C.G. of Cont. Area = 20 ft

Height and Exposure Factor Kz =

Topographic Factor Kzt =
(ASCE 7-10 Figure 26.8-1)

Wind Directionality Kd =
(ASCE 7-10 Table 26.6-1, Building C & C)

Wind Velocity V =

mph
Wind Pressure Pz = 0.00256*K,"K,"K V2 (psf)
Wind Pressure Pz= 3.48 psf
Design Pressure:

Height of Cont. Area = 50 ft (Conservative)

NOTE:

Based on the maximum wind velocity of 40 mph (8 psf wind load per AASHTO), the resulting load transferred
to a bridge structure is 175 plf, based on a containment height of 50 ft. from the top of the bridge parapets

to grade. Since AASHTO 3.15.1.1.2 specifies a lateral loading of 300 plf minimum, for design of girder
bridges and 450 plf for truss bridges, the maximum anticipated load of 175 plf is acceptable. Therefore,

wind loading on girder bridges does not govern.
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Jab Mo 187-1741

Platform Cable Design hain Link Fen

Option # 1

Platform Cable Size =

Minimum Support Hanger Size =
Maximum Support Hanger Spacing =
Maximum Cable Spacing =

Minimum Shackle Size =

Minimum Shackle Size =

Design Cable Sag =

g/16  in.
3/8 in.
25 ft.
525 ft.
" 4/2___in. (for Platform Support Hangers)
5/8 _in. (for Platform Cables)
18 .
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Subject: Abrasive Blasting Containment Plans

Bennington and Rullend County, Vermont; 5 Bridges on or over US Route 7

Compby: MAT Date: 11/09/15 Sheet Number:

Check by.  PRS Job No: 187-171

1. Bridge Structure:

2. Worker Loading:

3. D+L Loading:

4. Platiorm Cable Analysis:

{Longitudinals )

Max. Hanger Spacing = 25.00 ft.

Tributary cable width = 5.25 ft. maximum

No. workers / platform cable = 2 (250#ea. OSHA)
Equiv. worker loading = 3.81 psf

9-gage chain-link fence = 075 psf

18-0z floor tarpaulins = 0.13 psi

Dead Load = 88 psf

Dead Load (min) = _ J psf
Dead Load = 3.00 psf

Assume depth of grit = 1/2 in

Uniform grit loading = 12.00 psf 1/2 in. layer

Equiv. worker loading = 4.00 psf 2 workers
Live Load = 16.00 pst  (Grit + Worker Loading)
Total Design Loading (Service) = 19.00 psf

Total Design Loading (Ultimate) = 114.00 psf (Using FS = 6)

Platiorm Cable Size = 9/16 in. dia.6x19 IWRC, EIP
Platform Cable Weight = 059 pif

Platform Cable strength = 16.80 tons

Platform Cable strength = 16.30 tons ( pre-tensioned with 1000 Ibf)

[Max. tension at center of cable span, H= wL2/8d |

Uniform cable lcad = W= 599.1 pif
Max. cable span = L= 25.00 ft.
Min. rea'd defiect = d= 15.0 in (5% of length and 12 inch min.)
Use = d=: {88 in
Tension (center) = H= 15.60 tons
[Max. tension at end supports, T = [H? + (wL/2)3°° |

Design Cable Tension = 16.04 tons

Cable Stress Ratio = - 102 sz
Use Shackle Size = 5/8 in
Working Load limit = 3.25 tons
Factor of Safety = 6
Shackle Strength = 19.5 tons
Design Load at supports = 16.04 tons
Shackie Load Ratio = 1.22
[Brackie Gheck =" T
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Subject Abrasive Blasting Containment Flans

Bennngton and Retiand Ceundy, Vermont; 5 Bridges on or over US Route 7

Az B ENGINEERING, LLC  |Compby:  MAT Date: 11/09/15 Sheet Number:
CONSULTING ENGINEERE =

Check by.:  PRS Job No: 187-17-1

5. Platform Support Hangers Analysis:

Max. tributary hanger area = 131.3 sq.t

Max. hanger ioad = 14963 Ibf

Max. hanger loac = 7.48 tons

Platform Support Hangers = 3/8 in. dia. 6x19 IWRC, EIP (min)
Platform Support Hangers Weight = 0.26 plf

Platform Support Hangers Strength = 7.55 tons
Hanger Stress Ratio = L 10 =10 0K

Min. Chain Working Load = 7100 Ib (min)
Factor of Safety = s

Chain Strength = 14.2 tons
Design Load at supports = 7.48 tons
Chain Hanger Stress Ratio = T D OK |
Use Shackle Size = 1/2 in
Working Load limit = - 2.00 tons
Factor of Safety = 6
Shackle Strength = . 12 tons
Design Load at supports = 7.48 tons
Shackle Load Ratio = 1.60




Bennington and Rikland Counly, Vermont; 5 Bridges an or over US Route 7

Subject  Abrasve Blasting Costisinment Plans

: np by Date: 11085 Sheet Number:
AZBmmM Vit . . = — _ .. [SheelNuml

Checkby.  PRS Job No: 1874? 1

Platform Cable Design Summ Metal Deckin

Option # 1
Platform Cable Size = S/16
Minimum Support Hanger Size = T a8 i
Maximum Support Hanger Spacing = 25
Maximum Cable Spacing = 5.26
Minimum Shackle Size = 1/2
Minimum Shackle Size = 5/8

Design Cable Sag = 18

in. (for Platform Support Hangers)
in. (for Platform Cables)
in.




Subject  Abrasive Biasting Containmert Plans

Bennington ard Rutlend County, Vermont; 5 Bridges on or over US Route 7

Comp by,  MAT Date: 11109115 |sheet Number:

Check by, PRS Job No: 187171

1. Bridge Structure:

2. Worker Loading:

3. D+L Loading:

4. Platform Cable Analysis:

Loni nals

Max. Hanger Spacing

Tributary cable width 5.25 ft. maximum
No. workers / platform cable 2 (250# ea. OSHA)
Equiv. worker loading 3.81 psf

Metal Decking §

18-oz floor tarpauling 0.13 psf

Dead Load =

Dead Load (min) =
Dead Load = 3.13 pst

Assume depth of grit = 1/2.in

Uniform grit loading 12.00 psf 1/2 in. layer

Equiv. worker loading 4.00 psf 2 workers
Live Load = 16.00 psf  (Grit + Worker Loading)
Total Design Loading (Service) 19.13 psf

Total Design Loading (Ultimate) 114.75 psf (Using FS = 8)
Platform Cabie Size
Platform Cable Weight
Platform Cable strength.
Platiorm Cable strength.

in. dia.6x19 IWRC, EIP
pif
tons
16.30 tons ( pre-tensioned with 1000 Ibf)

IMax. tension at center of cable span, H= wL*/8d |

Uniform cable load, W= 603.0 pif
Max. cable span, L= 25.00 ft.
Min. req'd deflect, d= 15.0in (5% of length and 12 inch min.)
Use = d T iEbin
Tension (cernter) H= 15.70 tons
[Max. tension at end supports, T =[H? + (wL/2)9"* 1
Design Cable Tension = 16.15 tons
Cable Stress Ratio [ =10 OK
Use Shackie Size = 5/8 in
Working Load limit = 3.25 tons
Factor of Safety = 6
Shackle Strength = 19.5 tons
Design Load at supports = 16.15 tons
Shackie Lead Ratio = 1.21
Feakowas. o
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Subject  Absasive Blasting Conteinment Plans

Bannington and Rutland County, Vermont; 5 Bridges on or over US Route 7

AZB ENGINEERING, LLC  [Comp by.  MAT Date: 11009015 Sheet Number.

CONRULTING ENOWSER®  |cneckby:  pRS JobNo:  187-17-1

4. Platform Support Hangers Analysis:

Max. tributary hanger area.. 131.3 sq.ft.

Max. hanger loay, 15061 lof

Max. hanger load, 7.53 tons

Platform Support Hargers ~ 7 3/8 in. dia. 6x19 IWRC, EIP (min)
Platform Support Hangers Weight 0.26 plf

Plattorm Support Hangers Strengtn 7.55 tons

Hanger Stress Ratio =

Min. Chain Working i.oad 7100 Ib (min)
Factor of Safety b

Chain Strength 14.2 tons

Design Load at supports = 7.53 tons

Chain Hanger Siress Ratio = I 188 >=1.0 OK ]
Use Shackle Size = 1/2in

Working Loag limit = 2.00 tons

Factor of Safety = 6

Shackle Strength = 12 tons

Design Load at supports = 7.53 tons

Shackle Load Ratio = 1.59
[ShackieCheck = ~ oK
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Az ENGINEERING, LLC
CONSULTING ENGINEERS

Subject  Abrasive Blasiing Confainmert Plans

Benninglon and Rutland County, Vermont; 5 Bridges on or over US Route 7

Compby, MAT Date; 110915 Sheet Number
Checkby. PRS Job Nea: 1871741
Alternat; rt Hanger lysis:
1. Bridge Configuration:
a.  Flange Plate Width, w = (Conservative)
b.  Flange Plate Thickness, t = (Conservative)
c. Fy(A36)=
2. D+L Loading:
e. Deadload= 3.00 psf (min. platform loading)
f. Live Load = 16.00 psf (Grit + Workers)
g.  Total Design Loading = 19.00 psf (e +f)
3. Hanger Loads:
h.  Max Girder Spacing = 8.00 fi
i Max Diaphragm Spacing = 25.00 ft (Conservative)
j.  Max, Tributary Hanger Area = 200.00 #° (h*i
k. (1) Additional Worker at ea, Hanger = 250.00 Ib (conservative)
I Maximum Hanger Load, P = 4.05 Kips (g h+k
4. Analysis:
m.  Eccentricity, v = 6.0 in.
n. Moment, Mmax = 12.15 k-in (1/2*m)
0.  Section Modulus, § = 1.32 in® (16*2*m*b?
p. fb=(Mmax)/Sx 9.20 ksi
g Fb=066"Fy= 23.76 ksi
r. Capacity/Demand Ratio = 2.58
{Check: Ok |
NOTE: M=(1/2%k)
S=(i/6"2"k* b
MS=15*1/b° <= 066*Fy
b >= SQRT(1.5*1/(0.66* Fy))
r. Flange Plate Thickness = 13/16 in. (b)
s Min. Flange Plate Thickness = 0.51 in.

WEB —

\_ pLATFORM CABLE

| FLANGE —_

e
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Subject: Abrasive Blasting Contanment Plans

Benningion and Rutland County, Vermont; 5 Bridges on or over US Route 7

Compby. MAT Date: 110915
Check by, PRS Job No: 187-17-1

Shieet Number:

Diaphragm Member Anal

2. Cable Installation:

3. D+L Loading:

4. Hanger Loads:

5. Analysis:

is (T

1. Bridge Coniiguration:

o

o

ical Su rt Hanger):

E+® 0T 033~

Max Girder Spacing, S = 8.00 ft
Max Diaphragm Spacing =
Bracing Angle Length =

Longitudinai Cable Spacing = 4.00 ft
Max. Cable Spacing = 5.25 ft
Dead Load = 3.13 psf
Live Load = 16.00 psf
Total Design Loading = 19.13 psf
Max. Tributary Hanger Area = 131.25 ft?
(1) Additional Worker at Each Hanger = 250.00 Ib
Maximum Hanger Load, P = 2.76 Kips
a= 2.00 ft.
Case 1, Moment, Mmax = 4.83 k-ft
Case 2, Moment, Mmax = 5.52 k-ft
Shear, Vmax = P 2.76 Kips

4x4x3/8 Angle, Sx =
4x4x3/8 Angle, Area =

Fy = ksi
fv = (Vmax/A) 0.97 ksi
Fv=033"Fy= 11.88 ksi
Demand/Capacity Ratio = 12.31

—
I e

fo = (Mmax * 12) / Sx 4416 ksi
Fb=06"Fy= 21
Demand/Capacity Hatio =

(Case 1: One Hanger at Midspan)
(Case 2: Two Hangers Centered)

(Conservative)

(min, 2 cables per girder)

(platform)
(shot + workers)

(b*e)
(conservative)
(h*i) +]

(for min. cable spacing)
(k*c/4)

(k*1)

(k, case 2 governs)

(web * depth)

(A36)
(0o/0)

(morn*12/p)

A

‘3’;‘5“}%?"@

e EAR Tt \h

L
BiLE i ]

s . F, . : o !;i }‘}wm&v’eﬁx%ﬂ n;—;\.__"grri ;c

B
&
3
g
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Subject: Abrasive Blasling Conlainment Plans

Bennington and Rutland County, Vermont; 5 Bridges on or over US Route 7

AZB ENGINEERING, LLC  [Compby:  MAT Date: 1170815 Sheet Number.

ONAIRING BNOMESRS.  |Check bBy:  PRS JobNo:  187-17-1

1. Scaffold Configuration:

Length = 32 ft.
Width = 28 in.
Weight = 213 Ib
Assume Weight == 220 Ib

2. Abrasive Cleaning Material:

Assume nch of steel shot will cover the scaffold
Depth = 0 in.
Density of the shot = 280 pcf

Weight of the shot = 0.00 psf

3. Total Loads:

Dead Load = 220.00 Ib (see note below)
Live Load = 500 Ib (see note below)

NOTE: The scaffold cable carries the load from two scaffolds where the length of scaffold exceeds 32 ft.
No more than 2 workers allowed per scaffold cable

-

LooAdge 12 " .aia. 6x18 IWRS, B3P, or better

S

Cable diameter = 1/2 in
Cable weight = 0.46 plf
NOTE: The cable carries the Cable strength = 13.3 tons
platform DL from 2 cables
Spacing = 25 ft

RPickupSpacing =
d = 5% of PickupSpacing =

d ==
Used=
Tension at the center = 3.13 kips
Tension at the support = 3.15 Kips
|FS ofthecable = 843 >=60 0K |
Use Shackie Size = 5/8 in
Working Load limit = 3.25 tons
Working Load at supports 1.568 tons
Shackle Load Ratio = 2.06
[ShackleCheck= o]




Subject:

Abrasive Blasiing Containment Plans

Bennington and Riilana Counly, Vermont, 5 Brioges on or over US Route 7

Az ENGINEERING, LLC  [Comp by:

MAT  [pate 11/0815

Sheet Number:

PRS  |JobNo:  187-17-1

4. Scaffold Support Hanger:

5. Optional Suspended Scaffold:

Hanger support lcad = 720 Ib
Use= _ ____8001b

Hanger diameter = 3/8 in
Hanger weight = 0.26 pif
Hanger strength = 7.55 tons

[FS of the hanger = 1888 >=6.0 OK |

Min. Chain working load = 7100 Ib {min)
Chain Design Load = 720 Ib
Use = 800 Ib

[Ehﬁﬂﬁa@ﬁl’mmot . 888 .1 OK

Use Shackle Size = 1/2 in
Waorking Lead limit = 2.00 tons
Working Load at supports = o 0.40 tons
Shackle Load Ratio = 5.00

Hanger support load =

Misc. rod loads = i

3/4" diameter metal rod, Fy = 36 ksi
Total weight on one rod = 355 Ib
Area 3/4" Rod = 0.44 in®
fa=PA=___ 0.80 ksi

610 Ip per two rods

[MewiRodcheck= oK
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Subject: Abrasive Blasting Containmert Plans

Benningion: arvf Rullznd County, Vermont, 5 Bridges on or over US Route 7

AZ ENOMEERNG, e Comphy: MAT Date: 11/09/15 Sheet Number:
- Check by,  PRrs = Job No: JE‘{-_‘!?A

1. Scaffold Configuration:

Length = 32 fi.
Widih= 28 in.

Weight = 213 b
Aszume Weight = 220 o

2. Abrasive Cleaning Material:

inch of steel shot will cover the scaffold
Depih = 1/4 in.
Density of the shot = 230 pef
Weight of the shot = 5.83 psf

Assume

3. Total Loads:

Dead Load = 655.56 Ib (see note below)
Live Load = 0 Ib (see note below)

NOTE: The scaffold cable carries the load from two scaffoids where the lengtn of scaffold exceeds 32 ft.
No more than 2 workers allowed per scaffold cable

Lodse 1/2 " dia.6K18 IWAC, EIP, or betler

Cable diameter = . 1/2 in
Cable weight = 0.4€ plf
NOTE: The cable carries the Cable strength = . 13.3 tons

platform DL from 2 cables

Spacing =

PickupSpacing =

d = 5% cf PickupSpacing =
d=

Used= &

Tension at the center = 4. o? kips
Tension at the support = 4.38 kips

|[FSotthecable= = 607 2260 OK

Use Shackle Size = 5/8 in
Working Load limit = 3.25 tons
Working Load at supports = 219 tons
Shackle Load Ratio = 148

ISheckleChpex= 0 T e oy




Subject: Abrasive Blasting Containment Plans
Benninglon and Rudtand County, Venmont, 5 Bridges on or over US Route 7
AZB ENGINEERING. LLC  [Compby.  MAT |Date: 1108115 Sheet Number:
TROENGIEERS  |checkby: PR _ [ebNo: 187471
4. Scaffold Support Hanger:
Hanger support load = 656 Ib
Jse= 700 Ib
£ o 3% "d6x19IWRC, EPcabies . |

Hanger diameter = 3/8 in
Hanger weight = 0.26 plf

Hanger strength = 7.55 tons

5. Optional Suspended Scaffold:

s bf‘ihé:hangg Sl

2157 >=60 0K |

Min. Chain working load =
Chain Design Load =
Use =

7100 Ib (min)
656 Ib
700 b

Ehal r ger Stress Rat

Use Shackle Size = 12 in
Working Load limit = 2.00 tons
Working Load at supporis = 0.35 tons
Shackle Load Ratio = _ 571
Lackle QE.E.E* '.‘.;.L ........... ...._............___.. c:l‘,]

Hanger support load
Misc. rod loads = ¢

3/4" diameter metal rod, Fy =
Total weight on one rod =
Area 3/4" Rod =

fa=P/A=

3€ Ksi
214 b
0.44 in?

0.48 ksi

{Metal Hod Check =

o
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Subject: Abrasive Biasting Conlzininent Plans
o7 Benningtor zind Rutizve! Counly, Vermont; 5 Bridges on or over US Route 7
AZB WG, LLC  (Compby.  MAT [ AUI9M5 Sheet Number:
CONDUTHAENREER®  |checkby: PRS JobNo:  187-174 -
Diaphragm Member Analysis (Typical Scaffold Hanger): Analyzing a 4" x 4" x 3/8" Angle

1. Bridge Configuration:

2. Cable Installation:

3. D+L Loading:

4. Hanger Loads:

5. Analysis:

o

Max Girder Spacing, S =
Max Diaphragm Spacing =
Bracing Angle Length =

Longitudinai Cahle Spacing =

Max. Cable Spaing =

Dead Load =
Live Load + Shot =

Total Design Loading (/2 + g) =

Max. No. of Scaffolds =

Maximum Scaffold Hanger Load, P =

Moment, Mmax =
Shear, Vmax = P
4x4x3/8 Angle, Sx =
4x4x3/8 Angie, Area =
Fy=

fv = (Vmax / A)
Fv=033"Fy=

Demand/Capacity Stress Ratio =

220.00 Ib
500.00 b
610.00 Ib

_ DA3ksi
11.68 ksi
27.85

fo = (Mmax * 12) / 8x
Fb=0.6"*Fy=

Demand/Capacity Stress Ratio =

I__Bending Check:

SERVATIVELY, SUPPORT GABLES FROM END OF
OR CROSS BRACIC EMBERS SBOVE.

(Conservative)

{min, 2 cables per girder)

(Scaffold)
(Rated Load)
(Each end of scaffoid)

(per support cable)
(17h)

(k*c/4)
(k)

(A36 Steel)
(o/q)

(m*12/p)

S
%

sl

Cé
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Subject: ___ Abrasive Blastiag _Qu_@hmt Plans

Bennmgton and Ruliand County, Venmont; 5 Bridges on or over US Roule 7

AZ ENGINEERING, LLC  [Comp by:  MAT — |pate: 110915 Sheet Number:
e " Checkby: PRS __ |deb No: 187174

Cable Anchorage Plate Conneciion:

Design the cable anchor plate attachment. The cable needs only sufficient tension to reduce the sag and support
the cable. The connection must be designed to resist the allowabie working load of the cable with a factor of safety
of 4 per OSHA.

The members used to construct the paint contairment platform will be checkad far compliance with OSHA
requirements for scaffolding - 29 CFR, Part 1910 Standard Number 1910.28;
1910.28(a)(4): Scaffolds and their components shali be capable of supporting without failure at least
four times the maximum intended load.
1910.28.(a)(22): Wire or fiber rope used for scaffold suspension shall be capable of supporting at
least six times the intended load.

1. Material Properties:

Nom. Strength of 0.625 "diam. 6 x 12 EIP IWRC cahle = 20.6 tons

RopeWeight..s. = 0.72 olf
Allowable Strength of cable, T.aue.aiw = 6.87 kips
Chain link platform analysis, the cable ioad at the support is (Service Loads):
Panchor.plate.dasigﬂ =DL+LL,= 19.00 psf
Weightancnor piate = 100.47 pif
Tsuwon.anchor‘p;aze = 5.38 kips

The allowable load in the cable exceeds the service load at the anchor plate. Therefore, use the
allowable load in the cabie to design the anchor plate.

Structural Steel (A36 steel): F, ae= 36 ksi
Fu s = 58 Ksi
Weld Metal (E70XX electrodes)  F, s = " 70k
E= 29000 Ksi
d= 18 in Lspan = 25 fi
2. Check the anchorage capacity:
3/4" diam. Anchor with a 6 5/8" embedment, F,, = 10980 Ibf
Allowable Tension for a 6 5/8" embedment, F, o, = —_?;5 kips
Number of anchors required for pure tension = 2.50 (Use 4 anchors)
Ult. shear value for a 3/4" diam. Anchor F,, = 20320 ibf
Allow. Shear (3/4" diam.. 6 5/8" embedment) F, 4o, = 5.06 Xips
No. Anchors required for pure shear = 185

From the chain flink platform analysis, the longitudinal pickup point spagcing is:
Sag = atan [d/ (0.5 * Longspan)] _6.84 degrees

Anchor plate connection can accommodate 4 anchors. From the analysis, a minimum of 4 wedge
anchors are required. Since the cabie angle from the pier cap anchorage to the anchor plate may vary,
check the deck anchorage for 0, 5, 10, 15 and 20 degrees.
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Subject: Abrasive Blesing Contoipment Mans
s Beanmglon and Rudand County, Vermont; 5 Bridges on or over US Route 7
AZB g “i-;-g Compby:  MAT ___ |Date: 110915 Sheet Number:
Checkby: PRS ldob Ne:  187-17-1
No. of anchors assumed: No. Anchors = 4
For the cable at a 0 degree angle: @ = | 0 degrees |
i cavle = Teable.atiow(SIND) ficobte = O kips
fvmbﬁe Teabie aliow(wsg) fu.cable = 6.87 Kkips
mbined Stress Ratio _Dem/CapacityGER= 094 <100K_ ]
No. of anchors assumed: No. Anchors = 4
For the cable at a 5 degree angle: & = | 5 degrees |
ficable = Teavie.alow(SIND) ficatie = 0.60 kips
fvcabie = Teable.alow|COSD) fy.catie = 6.84 kips
ombined Stress Ratic _ Dem/CapacityGSR= 085 <i00K |

No. of anchors assumed: No. Anchors = [
For the cable at a 10 degree angle: & = |_ 10 degrees
ficable = Tcale.aiow(SIND) fycabie = 1.19 Kips
vcs.bie = catNe a||0w(0059) fv.cable = 6.7¢ | r(lpS
mbine: ss Ratio . Dem/Capacity CSR = 044 <100K ]
No. of anchors assumed: No. Anchors = 4
For the cable at a 15 degree angle: & = [ 15 degrees i
frcavie = Teapio aton(SING) Tt cabie = 1.78 kips
fy.cavle = Tcable.auow(cfig) fo.cabia = 6.63 kips
Combined Stress Ratio Dem./Capacity GoR= | 045 <1.00K ]
No. of anchors assumed: No. Anchors = 4
For the cable at a 20 degree angle: & = ] 20 degrees ]
frcable = Teatie.aton(SING) froatie = 2.35 kips
fv cable Tcable auow{COS@) 1v..:atne; = 6.45 k‘ips
ombined Stress Ratio . Dem CapacityGBR —~ 060 < 100K |
3. Weld Design:
Design for 2 tension 10ad: Tuesign = Toavs: Taesion = 41.2 k:ps

For a 3/4" x 5" x 5" plate, min. weld or strength, t,eq= .
Minimum weld size = 3.14 in
Minimum weld size is 2/16"

Per AASHTO Standard Spacifications, Se
is 5/16" (0.3857 in.), therefore, specify the minimum weld size.

4. Determine the Minimum Connection Plate Size:
0.75

The bearing widih of a " shackie, b = 0.85 in.

ction 10.23.2.2, the minimum size weld for a 1" plate

Limit the allowable shear stress through the connection plate to bearing stress in pins to ASCE

Manual of Steel Construction, ASD, 9th Ed., Part 5, Section D3:

Fo=045"F ns 26.1 ksi
The 1 1/4" diam. Hole is at 1 7/8" from the edge, therefare, the minimum aoce dist. Is:
Dedge.min = 1.25 in.
Shear thru plate, f, ;e = T 624 ksi

Limit the allowable bearing through the connection plate to bearing stress in pins to ASCE Manual

of Steel Construction, ASD 9th Ed. Part 5 Section J8:
Fo=090"F asp =
Required Platz Thickness: thgg,
Specify a 3/4" plate
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| — %" SHACKLE HAVING A SAFE
R & WORKING LOAD (SWL) LIMIT
NS OF 3 % TONS
i b
= b e 14+ ES : -
) (P& ] ~ g | \ \—PLATFORM OR
Ln| CABLE 1| \? & \ SCAFFOLD CABLE
! I M— | — CABLE
7" 0 WEDGE ANCHOR | \i- CLIPS (TYP.)
6" MIN EMBEOMENT | P 1°x10"x10"
(TYP.) " W74 1" HOLES
%" SHACKLE HAVING A SAFE
WORKING LOAD (SWL) LIMIT , g\
OF 3% TONS - ;
P Ja'xSs" ® \—DPLATFORM OR
WITH 174" O HOLE \ SCAFFOLD CABLE
,gr[ 1) CABLE
4 ' CLIPS (TYP.)
-
%/ ﬂg’i P 1"%10"x10"
L’ W4 10 0 HOLES
T T T
J" O WEDGE ANCHOR | TR
6%" MIN EMBEDMENT (TYE) —.| : B\
N |

OPTIONAL ANCHOR PLATE ATTACHMENT




Subject: AME@’%%!‘M Plans

Benninglon and Ruliand County, Vermont; 5 Bridges on or over US Route 7

AZB ENGINEERING,LLC  [Comp by, MAT Date: 1109115 Sheet Number.
CONSULTHO ENGIMEERS | Check by PRS JobNo: 187171

The following calculations are based on a worst-case-scenario, where 5/8" cables are tensioned.

Cable Attachment at Bearings: iid Bay Cable Attachments:

RAVING A SAFE
3 OISWE LIMIT

NTER T

'CE]

VARIES ¥CE
TTCENTER GIRDERST

J!ﬂ}_,_,., \
= D67/ (cos 30
e R ca 2

- 54 Slee
£ ]
2

;5 2}

Max. Tension on 5/8” Platform Cable, T = 20.6 tons
0.5T/(cos (max. angle/2)) =T
Angle_:

Max. Tension on 5/8" Platform Cable, T = 20.6 tons
T/ cos(angle) = 2T (2 cables)
Angle = _ 30.0 deg

Transverse Cable Attachment:

Rk
ST
i
T

wARE

Max. Tension on 5/8" Platform Cable, T = 2086 tons

T/ cos(angle) = 3T (3 cables)

Angie = 18.5 ' deg

2 Maximum Ar SRS o a 800 cden -
Max. Tension on 5/8" Platform Cable, T = 20.6 tons

T/ cos{angle) = 2T (2 cables)

30.0 deg
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Subject:___ Abmsive dlzsting Containment Plas

Bennigion and Rufland County, Verment; 5 Bridges on or over US Route 7

AZB ENGINEERING, LLC  Comp by MAT Date: 110915 Sheet Number:
CURITROENGIRER® Icheckby:  PRS _ [wbNe: 187171

Alternate Transverse Cable Atiachment:

B

‘:u;:'i

Max. Tension on 5/8" Platform Cable, T = __ 206  fons
0.5T / cos(angle) = 3T
Angle =

[Specity @ Maximum /ingis of =

Alternate Support Hanger:

MARBING T

DAMAGE TO STEEL EXISTING
1/2" Platform Support Cable: SURFACES mmmg"m
Max. Tension, T = 13.3 tons 22 1= TN j

| OIS

0.5T /sin{angle) = T

L200_deg

J

(2) 1-Ton Rated Eye Hooks = 2 fons

I ——— B SLING
Max. Hanger Load (Ult.) = 7.48 tons [
Factor of Safety = 6 ¥ i

1.25 tons T

= P ATFORM CABLE
DR SCAFFOLD CABLE

L FERNATE SUPPORT HANGER

(e JEC D CABLE
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Subjest: Abrasive Blesting Contzinment Plans
Benningion and Rutiand County, Vermont; 5 Bridges on or over US Route 7
Compby: MAT Date: 11/69/15 Sheet Number:
Check by: PRS Job No: 187-17-1
Exterior rt H r Caics.
Foe3n p
Max. Hanger Spacing = 25.00 it g Ty
Tributary cable width = 5.25 ft. max :
Max. tributary hanger area = 65.6 it"2 -
i o AL
4 pemy |
Dead Load = 3 psf ~I i
Live Load = 16 psf [ T .
Total Design Loading = 19 pst = -
Max. Hanger Load, P = 1246.88 b i
P=Rv= 12{6&& Ib
el = i Q.37 ft
g2 = 5 ft
Sum Moments: Rv'el - Rh2'e2 =0
Rh2 = 359.675 Ib
Sum Horiz. Forces: Rhi = Rh2 359.675 lo
e3= . U Tt
M2 = 389.648 lb-ft
S Plate = L "3
b=M/S= 63 ksi
Fy= P _’ ksi
Fb=067"Fy= 24.12 ksi
Capacity/Demand Ratio = 148
{Check: 0K
M3 = 59.095 ih-ft
S Plate = 38 in"3
fo=M/S= 2.56 ksi
Fy= 56 ksi
Fb=0.67"*Fy= 2412 ksi
Capacity/Demand Ratio = 9.43
Chegki- == Ok!
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Subect  Abrasive Blasting Conlenment Plans
e POSORER B R LNy, WO, B RUGR 0001 Ovar U Yo 1
AZ ENGNEERING,LLC |Compby: MAT _  [Dater 11009018 Sheet Number.
COMPATNGENGNERRS ICheckby. PRS oMo 18771
Intermediate Containment Su Analysis:

UseaTS 4x4x1/4 supported on the bridge beams bettom flanges for the intermediate pickup point supports.

TS4x4x1/4:
Dl 12.21|pif s = 7.ejin
Arg = 3.37)in® T = 0.233}in
By = 4lin b_Tts = 14.2i-
S'rs - 3-9 md h__T(g = 14.2 .
hrs = 4{in FiHss= 481KS! (ASTM A-500, Grade B)
Check Shear
Tributary Cable Width = 5.25 ft
Max. Hanger Spacing = 2: it
Dead Load = 3.00 pst
Live Load = 16.00 pst
Support Load onthe TS 4 x 4 x 1/4 = 2493.75 Ibf
fv = 3.01 ksi
0.33"Fypgs = _W ksi
Capacity/Demand Ratio = 504 Conservative to use 3 loads P on tubing
[TS Check ior Shear: B |

Bending Analysis:
Check the max. bending moment in the TS with ths cable load centered between two girders.
Reference AISC Beam Equation 7

Max. Girder Spacing = 4.5 ft
Mnae = 5.92 kip-ft (M = PL/4)
fy = Mmax/Sys = 18.22 ksi
D-B‘FyHSS - 27.60 ksi
Capacity/Demand Ratio = =y 1_5 51
IS Check for Bending: Ok |

Check the max. berding moment in the TS with two caole loads centered between two girders.
Reference AISC 9th edition Beam Equation 41
Mmax =
fy = Mmax/STS =
0.6°Fjuss =
Capacity/Dermand Ratio =

(TS Checkfor Becana: - TR
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Subject  Abrasive Blasting Conizinment Plars

Berminglui and Rutiand County, Vemmont; 5 Bridges un of over US Route 7

ﬁZB ENGINEERING, LLC  [Comp by, MAT _____ IDae. 41095 |ShestNumber. o
COMMULIMG ERONEERS.  ICheakby: PRS JobNo:  1B7AT-1

Inter iate Containment Support Analysis:

UseaTS 4x4x3/8 supported on the bridge beams bottom flanges for the intermediate pickup point supports.

TS4x4x3/8: )
Dlys = 17.2|plt e = 10.alin®
Ars = 4.78|in’ T = 0.349in
B = 4lin b Tis = 8.46/-
Srs = 5.13}in* n_T= 8.46)-
hrs = alin Fyuss = 45[KSI (ASTM A-500, Grads B)
Check Shear: B =F - e
Tributary Cable Width = 5.25 ft if
Max. Hanger Spacing = 5 fi i
Dead Load = 3.00 psf |}
Live Load = __16.00 psf ;‘g
t
Support Load on the TS 4 x 4 x 3/8= 2493.?5_ Ibf E,L . .
fv = 201 ksi 5
0.33"Fjuss = 15.18 ksi
Capacity/Demand Ratio = 7.55 Conservative to use 3 loads P on tubing

Bending Analysis:
Check the max. bending moment in the TS with the cable load centered between two girders.
Reference AISC Beam Equation 7

Max. Girder Spacing = 11 ft
Monas = 6.96 kipft (M = PL/4)
fy = My ofSrs = 1604 ksi
0.8"Fyngs = 2780 ksi
Capacity/Demand Ratio = 172
[TS Check for Bendiry z. o |

Check the max. bending moment in the TS with two cable loads centered between two girders.
Reference AISC 9th editicn Beam Equation 41

Mmax =

iy = Mmax/STS =
0.6"Fynss =
Capacity/Demand Ratio =




Subject: Abrasive Blasling Containment Plans
Bennington _eﬁdRu&md County, Vermont; 5 Bridges on or over US Route 7

AZB EN L LLC 1Comp by, MAT _ |Date: 110915 Sheet Number:
CONSULTNG ENOWEERS  Ioneckby:  PRS JobNo: 187171

Tubular Steel Outrig_gers

A. Load on Outrigger - Dead Load = 3.00 psf
Live Load = 16.00 psf
Anticipaied Uniform Load = [ 9.00 psf |

B. For a maximum 25.00 -ft. outrigger spacing, an estimated platform dead
& live loading of 19.00 psfand 1 worker at the end of the outrigger, the max.
anticipated load for which the outrigger is to be designed is:

Max. Cable Spacing = 5.25 ft.
Tributary Widih = 2.65 ft.

P=( 2500 )x( 2.63 )x( 19.0 }+250 lbs= 1,497 Ibs.

SPACING WIDTH DL+ LL WORKER
L 4.00 -ft. ol |
FASCIA 4
GIRDER 7 End of outriggers supported
Z with cable from the bridge
7z guiderailings / parapets
[Ty, 777,
| S | A
/
TS 4xd4X1/4 e
v
@ousenssnannnnnnanes
Chain Link Fence & Tarpaulin 1.50 xips

C. Maximum moment, M, on end cf cantilever outrigger arm

M =( 150 )x( 400 )= 5.89 k-t

KiPS ARM

D. Analyzing a TS 4x4X1/4  outriggerarm, S,= 390 i
Fy = 46  Kksi , ASTM A-50C, Grade B

fy= 599 kit x(12)/ 3901 =| 184 ksi -«

< .i:: . £1.0 KSI
(065 26 ks)

et

fy = 1497 Kip /(2 x 3in x  025in)= I

" (0.33 x 46 ksi)
Note: Each outrigger is to be supporied from the bridge parapets or guide railing posts
above to eiiminate the cantilever bending within the outrigger arm.
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B P i FBi oo G T RT "
MAY . |Date Ames 000 [SheetNumber
PR (dobNo:  H8FAT
Typical Outrigger Connection Calculations:
A. Plate Check:
Plate Width, b = in.
Plate Thickness, h = - 5 in.
Section Modulus, S = 0.125 in.”
Minimum Yield Stress, F, = 36 ksi
Moment on Qutrigger. M, = _71.85 kipin  (Dueto DL +LL)
Flange Width, by = o ) (Conservative)

Eccentricity, e =

Reaction, M/e =

Moment Arm, a =

Moment on Plate, Mg=
Bending Stress, {, =

Allow. Bending Siress, & =

Capacity/Demand Ratio =

ore, suppori each outrigger fror the tridge parapets
s above to eiiminaie the cantilever barding within the ol

B. Weld Check:

Weld Size =

Fillet Metal Strength =

Weld Effective Area, A, =
Nom. Stress Weld Metal, &, =
Reaction =

Weld Design Strength, R, =
Capacity/Cemand Ratio =

‘AISC 14t Ed.- Table J2.5)

(AISC 14th Ed.- Eqn. J2-3)

\ e =
Pis' 'x3"x3
[ LTV — ia
c ool L
I'YE 3 [ / ; i
Hele S
Mouit o e
1/ *'ij— R
. ... % S N 1.,,1\.
P '~ ss—— ) —— ]
| N
, | TS 4xdxlly SLEEVE [ | |
! 1 (TYR) —~ Ny g
. o ;
1 F TN LAY Tl
e e |
L {

L TYPICAL OUTRIGGER DETAIL
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Subject; Abrasive Blasiing Containmient Plans
Eennington and Rutland County, Vermont; 5 Bridges on or over US Route 7

AZB ENGINEERING, LLC  [Comp by, MAT Date: 11/09/15 Sheet Number-
CONSULTING ENGINEERS = il i B

Check by, PRS N Job No: 1_87-17-1

Chain-Link Fence Design

A. Based on a 5.25 ft. maximum cable spacing, a maximum estimated sag of 3.15 in. (approx.
5 % of support cable spacing), and a maximuin allowabie platform load of 31 psf, the maximum
tension in the fence wires at center span between the platform cables will be:
H = (wL"2 + 2PL) / 8d. Chain link design is based on a maximum of 1 in. depth of steel shot.

Where . w = Uniform platform loading=__ 31.00 psf (1" steel shot)
L= Maximum cable spacing = 5.25 ft.
d= Maximum sag in fence =  0.263 ft. between cables
P= 1 worker between cables = 250 los.
E= ;_1_,6_57’ s

B. The fence to be used on this project is constructed from 9-gage wire (0.148" dia.) with a
nominal strength of 1290 lbs. Since the wire mesh has a grid spacing of 2 in. on a 45-degree
angle, the resulting load bearing capacity of the fence panels on a "per-linear-foot" basis is
calculated at:

w®
/" 1,200 Ibs
\\\ ’/1/ 450
T s = Jdes =2 x 0.707 x 1,290 lbs = 1,824 Ibs
R perpendicular to support cables
1.414" L’ .
. . 1,290 los
"Per lineal foot", Tallow = (12"/2.828") x 1824 # = 7,740 lbs

C. Checking the OSHA '4-to-1° F.S. required for piatform components, the
resulting safety factor is = 7,740 |bs / 1,657 lbs = | 47 > 40 =

D. Since the sag within the fence (between platform cables) may be greater than
the sag used in the calculation, especially when the workers are within the
belly' of the fence, the actua! tension in the fence wire may be less than the
1,657 #, which will result in a greater factor of safety.

E. Containment platform shall be constructed with chain link fence having a 2" mesh & 9

gauge wire, or netting (meeting ANSI A10.11 & osha 1926.500 Subpart M). Secure
fence to cable with 1/4" diam. Rope ties or cable clips.
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PERFORNMANCE TABLE
Trubolt Ulti ; , -
timate Tension and Shear Values {Lbs/kN) in Concrete
Wedge Anchors
ANCHOR| INSTALLA 710N | 13.8 MFa) f'c = 4000 PSI (27.6 MPa) f'c = 6000 PSI (41.4 MPa)
DIA TORQUE
in. (mm) | Ft. Lbs (Nm) SHEAR TENSION SHEAR TENSION SHEAR
; i Lis, (kN) Lbs. (kN) Lbs. (iN) Lbs. (kN) Lbs. (kN)
1/4 (6.4) 454 | 118285 | ) 1,400 (8.2) 1,780 (7.9) | 1,400 (6.2) 1,900 (8.5) 1,400 (6.2)
| 4.1545(40.2 18807 5) | 3.200(14.7) | 1680(7.5) | 3.300(14.7) 1,680 (7.5)
2-18(54.0) | 1680 (75) | 2300(147) | 1.680(7.5 | 3,300(14.7) 1,680 (7.5)
38 (9.5) 25 (33.9) 1-4/2 (38.1) I 2320(10.3) | 2.240(10.0) | 2620(10.3) | 2.840(126) | 3,160 (14.1)
2(762) | 8 ano0rire) | 50a0(264) | 4140(18.4) | 8120(27.2) | 4,500(20.0)
4(1018) | 4800(214) | 4000{17.8) | 5940(26.4) | 4.140(18.4) | 6,120(27.2) | 4500 (20.0)
we@2n| 55748 2114 (57.2) | 4860(207) | 4760(212) | 5100@227) | 4760(21.2) 7,040 (313) | 7.040(31.3)
4-1/8 (104.8) | Ws-Carbon or 0@o7) | 7.240(322) 9,640 (42.8) | 7.240(32.2) | 10,820(48.1) | 8,160 (36.3)
B (152 4) W03 %E) | 7.240(32.2) | 9.640(428) | 7.240(322) | 10.820(48.1) | 8160(363)
58 90 (122.0) 2314 (69 9) E‘iw[;qsfg i 7180(31.9) | 7,120(317) | 9720(43.2) | 9,616(42.8)
(15.9) ’ i | 14520 (58.4) | 11,900 (52.9) | 16,380(72.9) | 12,520(85.7)
. 2800(427) | 15020(668) | 11,900(52.9) | 16,380 (72.9) | 12,520 (55.7)
34(191)| 110(1482 e 2 | D20 (450 | 10840 (482) | 13,720 (61.0) | 13,300 (59.2) | 15980 (71.1)
SWW-3IBEE | 10930 @b 8) | 20,320.(90.4) | 17,700 (787) | 23,740 (1056) | 20,260 (90.1) | 23,740 (105.6)
| 10(2540) | 10,950 (48 8) | 20320 (90.4) | 17.880 (79.5) | 23,740 (105.6) { 23,580 (104.9) | 23,740 (105.6)
7B(222)| 250(3390) | 334953 | 0520 (42.3) | 13,180 (58.5) [ 14,720 (65.6) | 16,580 (73.8) | 17,420 (77.5) | 19,160 (85.2)
| &-1/4 (158 8) | 14,860 (B5.2) | 20880 (82 6) | 20940 (93.1) | 28,800 (128.1) | 24,360 (108.4) | 28,800 (128.1)
8(2032) | 14/660 (55.2) | 20880 (92.9) | 20.940(83.1) | 28 800 (128.1) | 24,360 (108.4) | 28,800 (128.1)
1(254) | 300(4067) | 412(114.3) | 13040 (2.0) | 15.080 (71.5) | 20180 (898) | 22,820 (1015) | 21,180 (94.2) | 24,480 (108.9)
7-3/8 (187 3) 29,680 (127 5) | 23,980 (106.7) | 37,040 (166.8) | 33,260 (148.0)| 38,080 (169.4)
2} (241.3) 25,880 (127 8) | 28,340 (118.1) | 37,940 ( 1€88) | 33,260 (148.0) | 38,080 (169.4)
* Allowable values are based upon & 4 o 1 sefsty factor. Divide by 4 for allowatie load vaties
* For Tie-Wire Wedge Ancho-, TW-1400, use tension dala from 1/4 with 1-1/8" embegment.

PERFORMANCE TAE

Truboilt | Ultimate Tension and Shear Values (Lbs/kN) in Lightweight
Wei Anchors | Concrete”
ANCHOR INSTALLATION { EMBEDMENT ANCHDR l LIGHTWEIGHT CONCRETE LOWER FLUTE OF STEEL DECK WITH
DIA TORQUE \ DEPTH TYRE ! fc = 3000 PSI 20.7 MPa) LIGHTWEIGHT CONCRETE FILL
In. (mm) Ft.Lbs (Nm) | fa, {mm) 'c = 2000 PSI (13.8 MPa)
]
i TENSION SHEAR TENSION SHEAR
Livs. (kN) Lbs. (KN} Lbs, (ki) Lbs. (kN)
3/8 (9.5) 25(338) 1-1/2 (38.1) 1175(5.2) 1.48C [6.8) 1,800 (8.5) 3,160 (14.1)
3(76.2) 2.825(126) 2440 (10.9} 2,840 (12.86) 4,000 (17.8)
142 (12.7) 55 (74.6) 2-144 (57.2) 3,400 (15.1) 5,380 (23.9)
3(76.2) 4,480 (19.9) 8,620 (29.4)
4 {101.6} 4,800 (21.4) 6,440 (28.8)
518 (15.9) gC (1220 4,720 (21.0) 5,500 (24.5)
) 8,580 (28 2) 9,140 (£0.7)
S R —— B [P
314 (19.1) | 11G(148.2) 3-1/4 (82 6) 5,840 (26€.0} 8,880 (39.5)
| 5-1/4 (133 4) 7.040 (31.3) e

* Allowable values are based upon a 4 12 ' safety factor. Divide py 4 for allowacie load values

http://www.itw-redhead.co
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L ' TROSBY or CG,
G-450 La sz sorged iatc
» the catal i } e - b e o cificiency rating
s L/8 4 BIZEDS, ditd 2U o 0L bidts 1 WU IR £ .
e hnt:re Chp-ualV’ll"l].&Ld to resist corrosive and rusting action.
o Sizes1/8” through 2-1/2” and 3” have forged bases.
e All Clips are individually bagged or tagged with > oper application in
warning information.
e Clm sizes up throuqh 1- 1/2" have mhed threads.
vieets or exceeds al caf ASMET ? clusg ‘entification, ductility, design factor,
of load and rirtuTe requirements. Imporiax y, “hese wite rope clips meet other critical
rformance s i ‘ itigue life, mpact properfies and mak rial traceability, not

rructions and

T}

il

s Yook for the Red-U-Balt®, your assurance of Genuine Crosby Clips.

Crosby Clips, all sizes 1/4” and larger, meet the performance rpquutments of Federal Specification FF-C-450 TYPE 1 CLASS 1, except for those provisions
required of the contractor. For additional information, see page < 223

G-450 Cmsby® C*lps

Slenon| s fesk
a|S|e| =t

010032 | 10 | 10 25 |
1010051 | 100 [ 189

1010079 | 100 28

1010097 100 48

1010113 50 78
1010131 | 60 | 80
1010159

2.00

1010275 2.22

o 1010295 2.22
” 1010319 . 258
1011..:}.3" | 262

q | 275

=200

3.19

3172 | * 85-90
* Electro-plated U-Bolt and Nuts. ** 2-3/4" ar

“hase is made of cas

e Each base has a Product Identification Code (PIC) for material traceabillty, the name CROSBY or “CG”,
and a size forged into it.

e [y 1

e All components ar

o Al Clips are individually b

316 Stainless Steel to resist corrosive and rusting action.

lished.

e clip is made £

applicaton instructions and warning information.

bS 453 J...mh ss Steel Ni“e ,.a“)e (lec

sS40 !Paetage" :
SlackMe, | Gty

41 .38

1011250 | Bulk 81 :
| 011261 | 1 50 A4 S4 | 116
75 | 68 56 119 1.44
100 | .81 75 1.63 1.94
118 | 113 88 1.91 2.28
131|134 94 | 206 | 250

Copyright © 2013 The Crosby Group LLC
All Rights Reserved ~ D14



CROSBY® CLIPS
WARNINGS AND APPLICATION
INSTRUCTIONS

G-450 88450
(Red-U-Bolt") {31€ Stainless Steel)

« Failure to read, understand, and follow these
instructions may cause death or serious injury.

« Read and understand these instructions before
using clips.

e Match the same size clip o the same size wire rope.

« Prepare wire rope end termination oniy as instructed.

¢ Do not use with plastic cozted wire rope.

o Apply firsi load ic test lie assuibly. This wwad
should be of equal or gieater weigiit than loads
expected in use. Nexl, check and retighiten nuts to
recommended torque (SeaTable 1)

Efficiency ratings for wire rope end terminations are based upon
the minumum breaking force of vire rope. The eficenCy falng o a
properly prepared loop or thimble-cve tsrmination tor clo sizes

32 mm through 22mm is 80%, and for sizes 26.5 mm ihrough 88.9
mm is 90%.

The number of clips show- (sex Tabls 7 )i

RRL or RLL wire ropa, 6 » 19 =1 5 28 Class, FC or 'WF
or XIP, XXIP. If Seale construction or similar farge outer wire type
construction in the 6 x 19 Class is to b= 11sad for sizes 1 inch

and larger, add one additional clip. If & pulley (sheavs) is ueed for
turning back the wire rope, add one additional ciip.

The number of clips shown alsc applies 1o rofatior-resistant

RRL wire rope, 8 x 19 Class, |PS, XIP, XXIP sizes 1-1/2 inch and
smaller; and to rotation-rasistant RRL wire rope, 19 x 7 Class
IPS, XIP, XXIP sizes 1-3/4 inch and smaller.

For other classes of wire ropz not mentionzd e, We
recommend contacting Croshy Engineering to ansure he desired
efficiency rating.

For elevator, perscnnel hoist, anc scaffold appiicaticns, refer 0
ANSI A171 and ANSI A10.4. These standards do ngl recommend
U-Bolt style wire rope clip terminations. The style wire rope
termination used for any application is the obiizali f
For OSHA (Construction) applications, sse OSHA 1928.251.
1. Refer to Table 1

in following these
instructions. Turn back

O
B Ty o T
SRS

- Figure -
specified amount of rcpe rigure

from thimble or loop.

Apply first clip one base widin from dead anc of Apph

U-Bolt over dead end of wire d
(Never saddle a dead horsel). Usz lorqus wia
evenly, alternate from one nut tc the othar unii'
recommended torque. (See Fiaure 1)

2. When two clips are
required, apply the second
clip as near the loop or
thimble as possible. Use
torque wrench to tighten
nuts evenly, alternating until reaching the recommended orque.
When more than iwo clips are required, apply ine secona uiip
as near the loop or thimbie as possible, Turm nuLs on secuna clip
firmly, but do not tighten. (See Figure =)

Figure 2

&, Whan three or more N

ips are required, space | T ET :

additiona! clins eaually ;

between first two — take Figure 3

up rope slack — use torgue wrench to tighten nuts on each

U-Bolt evenly, aiternating from one nut to the other until reaching

recomnmended torque.

{See Figure 23)

4. If a pulley (sheave) is 7

used in place of a thimble,

add one zdditional clip.

Clip spacing should be

as shown. (See Figura 4)

5. WIRE ROPE SPLICING

PROCEDURES:

The preferved method of

splicing two wire ropes together is to use inter-locking turnback

eyes with trimbles using the recommended number of clips on

each eye (See Figurs 5).

An alternaie

3 10 use lwi
ber of ¢

NOTE:
D=TREAD DIAMETER

o ine
s are placed
parallel to sach other, = — —eme N
overlapping by twice —iwow @ g &, ‘ o -
the furnback amoun; eSS SR BRSH PSR R

shown in the applicaiion |
nstructions. The -
minimum numoer of Figure 8
clips shoula ba installed

3 e~ end (See Figure 8). Spacing, installation torque,
and other instructions still apply.
6. IMPURTANT
Apply first load to test the assembly. This load should be of equal
cr graater weight than loads expected in use. Next, check and
usa teraue wrereh o refighten nuts to recommended torque. In
accordance with good rigging and maintenance practices, the

o \ation should be inspected periodically for

On edull

85 ;
i 120 20.3
133 40.7
165 61.0
178 68
292 88
305 129
305 129
450 176
| 480 305
630 305
8680 | 305
1120 | 488
| 1120 488
| 1370 488
1470 583
i 1550 800
1800 1017
1850 1017
2120 1017
2540 {1017
10 | 2880 | 1627
I I I I 3780 | 1627
< used for turning back the wire rcpe, add one additional
“ips are used than shown in ihe table, the amount of
crez sed proportionately.
= values shown are based upon the threads being
2* lubrication.

rew. 2
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ROUND FPIN e s B eaani et ROUND PIN
s Capacities 1/2 thru 35 metric tons.
ANCHOR R e o d o A e iR AT il CHAIN

SEHA '
SH K aisile SN WS Fel . N

¢ batigue raea ki
¢ iy s
o anil I ger ave RFID EQUIPPED, Vi

K

‘?i'ww; 9 Can oe SR

¢ v desd i : Lloyds, or
uther certincanon. L_,ulhawujl oIe ;L lestic g Al el Lwation available
when ruquebied at the nme of order,

G-213 ¢ 4 1E.-2% Qe {
i J v UEY
Round pin anchor shacaibs & W r ook foE R hemark o e € s ity
performance réqui € et i 13
Specification RR- 21D T ype IVA,

] t for those provi- Grade A, Class 1, except for those provi-
sions required of the contractor.

G105 580 |381] 97 | 25
8”]4.69] 6.56 |4.53]1.06] 25
9 |5.16| 7.47 |5.13{1.25] 25
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QUIC-CHECK" I P EStaROl e DO T

44

§-320 & S-5320n ALCosby3203 e Hoist Eooks incernorate the following Leatun
EYE HGOU S ; '

¢ Available m carbon steel ana alloy steei.

s Desigrd with 151 Uesign Factor for (Carbon Stee’); 4 5:1 Design Factor for 30t - 60t (Alloy

Steel).
e Eye hooks are load rated.
» Proper disign areml forging and precisicn controlled quenched and terpering give maximum

o F pveeasive weoicht and bolk,
o Every Crosb C e- W n i
fiase of the arig 24, latch essenbliss can be added (Se
Iy al ar ed ‘ IC to ve 1

properties.

e Type Approval and certification in accordance with ABS 2007 Steel Vessel Rules 1-1-17.7, and

ABS Guide for Certifcation of Cranes.

s Hoist hooks incorporate two types of sirategically placed markings forged into the product
which address fwo (2) QUIC-CHECK?® features:
¢ Deformatior Iﬂdu“ff\"." and Angle Indicators (see following page for detailed definition).

The following additional features have been incorporate din thex
271 ot ) . 5 4

lowl 24 1_5»_’,‘;.-: 3/4 met iy it 1t reiric ton Alloy)

km Factor for (C arbon :nwl), 5 1 Dngn Factor for 1t - 22t (Alloy Steel).

Crosby 5-320N Eye Hoist

s Low ph I;J’ F" wl- tir
o New integrated ‘,.ML‘. (5-43

tandard for lifting.

of hook, meets the intent

- 15ar :
'3—120&‘?\' !

1022200
tF__| 0222t

| 1092000 -
1090562 \ 1092001 -
1096609 | 1520 -
1086657 | -

+
=

1096704 | 1092004 -

|0 1 1092716 | 1090161
25 | 37 £ ‘ 1093717 : 1090189
30 45 | & | 3 1093718 1090189
40 60 | 1 [~ 1083718 1090205

g -
R =l Ced =g (=2 Pl fed

*Eye Hooks (3/4 TC - 22TA), Proof lo
times Working Load Limit. Alloy oy
through 60 tons-average straighiening loat
+ New 320N style hook.

-atphtening load (ultimate ‘nad )is 5

uimate i

112 Co

4
T

wyright © 2013 The Crosby Group LLC
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D17



SPECTRUM 8°
ALLOY CHAIN

2¢

¢ Permanently embpossed with UL (Lrosoy Lroup) ana b (Lrade).
s DProof Tested at 2 times the Working Load Limit with certification.

Eppilc tions

T Rk 1

Ty ‘,¥ ) s : &
9/32 (1/4) 273527
5/16 273536
38 273545
112 273554
5/8 573583
a4 ;
718 |
! |
1-1/4 475 |

216

* Proof loaded at 2 times Working Load Lt T

L
8¢
O

A-1330 5-1325
LOY - A-LOY Grade 100
Connzciing Link Coupler Lilnk
Refe: o Paye 212 Refer to Page 2

Copyright © 2011 The Crosby Group LLC
All Rights Reserved
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Custom Canvas Manufacturing Co.. Inc. Pagelofl

General Purpose Tarps =~

Ter Taps, pmolecting the construction.
agricuitural, recreational, and  transporiation
industuies against Ihe weather.

TER! (3ENERAL PURPOSE TARPS are
migged, waler and mildew resistant canvas
tarpaulins avaitable in both regular and flame
retardant materials.

TE GENERAL PUREUSE TARPS. constructed from strong and flexible
ganvas, are completely dependable in any weaather and for almoest any purpose.
They are avadalie in many popular styies: 0D, water and niidew resistant and
GO0 Faame, Water and mildew resistant, spseciaily treated oF 2o 200ns requinng
a flame retardant matenal.

Material

TER: GO Rated 10 ounce canvas unireaied, fLa e 2. yd. veated,
This Clive Drab canvas is the “old stang-by", proven . susanas of appiications.
Complately water and mildov-rasistont.

TERI OO Flame: fame relardant this matenal is very popular in the
construction mdustry. 1 0 ounce canvas ustieaieq. 18 ounce Fer weatment.
Yyater and mildaw resistant. R —

Available
o7 persg vd .
e Szunea Tayp Dh
1202, per sq. vd.
14 90 o persg yd
Stock Sizes
15920
20'20

a0'x30

Al sizes are oyt sizes before finishing. A 15 x 20° 1arp will measure 1 44" %
1 96" puoenum. Tarps 2re constructed of & material, siiow for extra seams {2" per

seam) on lamger aps.
“Special sizes available in request

e T

o customcanias comyindes php?secrion=general 3/2/2009

D19



CHAIN LINK FENCE MANUFACTURERS INSTITUTE PRODUCT MANUAL

Standard Guide for
Metallic-Coated Steel Chain Link Fence & Fabric

1. Purpose

1.1 The purpose of this guide is to provide a nationaily
recognized standard of quality for metallic-coated stes!
chain link fance fanie and whnen comainsd Wil TamgNo
and accessory iterns, as listed in this publication, 1o provide
a nationaily recognized standard of quality for compigie
fence.

2. Scope

2.1 This guide gives the nomenclature, definition, and
general requirements for metaliic-coaied steel chain fink
fence fabric and framework for indusrriel 1sage Sez
Section 5.8 for applicable documents.

2.2 The valuas stated in inch-pound units ere o te
regarded as the standard. The meatric values givan in

parentheses are for information only.

3. Description of Terms

3.1 Chain Link Fence Fabric—A fencing matesial from
steel wire helically wound and interwoven In sueh = mar-
ner as to provide 2 continucug mazh w:mu Knozs or ties
except in the form of knuckling or of twisting the ends of the
wires to form the selvage of the fabric

3.2 Knuckling—This term is used to describe the iype of
selvage obtained by interlocking adjacent pairs of wire ends
and then bending the wirs ends back into a closed loop.

3.3 Twisting—This term is used fo dsscribe the fype of
selvage obtained by twisting adiacent pairs of wire ands
together in a closed helix of 1-1/2 machine tums, which
squivaient to three full twists, and cuffing the wire ends at a
sharp angle to provide sharp points. The wire ends beyond
the twist shall be at least 1/4 inch (6.4mmy} long.

3.4 Diamond Count—A term used to designate the num-
ber of mesh anenings in each height of fabric.

3.5 Other Terminology-—See ASTM F552 for a
other terms specific to Chain Link Fence.

4. Requiremeants
4.1 Materiais

4.1.1 Base Metal—The base meal of the labric shall be
a good commerciai quality of steel wire of he gages spscr
fied in Tabie 1.

4.1.2 Zinc Coating—The zinc coating on the abric meay
be ordered in two coating weighi classes, as Ciass 1—ihe
weight of zinc coating shall not be less than 1.20 cz/ft*
{366 grm/rr®) of uncoated wire surface: or Class 2—ihe
weight of zinc coating shall not be less than 2.0 oz At {810
g/} of uncoated wire surface as determined from the
average of rasuils of two or more specimens, and not less
than 1.8 oz./ft* (500 g/m?) of uncoaled wire surtace for any
individual specimen. Fabric galvanized after fabrication is
normally not procliced with a Ciass 2 coali: i1

nij oh 1

fisting of

ga-~0.120" (2.08mm)—or 11 1/2 ga~0.113" (2.87mm) wire.
The weight of the zinc coatings shall be determined in
accordance with 5.5.2. The zinc used for the coating shall
sanform 19 the gredae sponffisd in ASTM Designation B8,
Sianoarg apec;frcahon or scab zine.

1.3 Aluminum Coating—The wire shall be aluminum
.:ut"i by the hot-dip process before weaving into the fab-
ric. The weight of alumsnum coating for 6 ga.-0.192"
(4.88mm)—andd ga-0.148" (3.76mm)—shail not be less
than 0.40 oz./jit.” (122 g/m*) and for 11 ga.-0.120"
(3.05mmj—shall not be less than 0.35 oz/t? (107 g/m?) of
uncoaied wire surface when tesied in accordance with

(=%
b Mo B

4.1.4 Zino—5% aluminum mischretal alloy coating—the
metatlic coating on the iabiic may be ordered in two coating
weight classes, as Class 1, the weight of metallic coating
shali not be less than 0.60 oz ft? (183 gm/n?) or Class 2, the
weight of metallic coating shall not be less than 1.00 oz/R?
{305 gmim?) of uricoated wire suriace as determined from the
average of results of two or more specimens, and not less
than 0,90 oz /.2 (280 gmir?) of uncoated wire surface for any
inoivicual speciman. The weight of the metaliic coatings shall
be determined in accordance with 5.5.4. The zinc-6% alu-
minue mischmatal alloy used for the coating shall conform to

the grage: -."._33 é u n “S I'vi designation B-7£0, Standard
Specific fe -5% Aluminum Mischmetal Alloy
(LUNSZ385810) n ingol Form for Hot-Dip Coatings.

4,15 Aluminum Alioy—ASTM F1183—Chain link fabric
wover from alurinem alloy, 9 ga—0.148" (3.76mm)—or 6
ga.~0. 192" {4 B&inm) wire.

4.2 Fatwic Sizes—The height. diamond count, size of
and wire sameters of chain link fabric shall be as
in Table 1 The rethicds of mezsurement and toler-

ancas are N!!“r;:r'\‘,:"\# A’}-"\ —{q;gqa

42,1 Hegnt o Faoric-—The neight of the fabric shall be
the oversll dirnension from ends of twists or knuckles. The
toterance of the nominal haight shall be plus or minus one
inch (=25

4.2 2 Mesh Sizee—The size of mesh shali conform o the
racitiraments ae shown In Takle 1. The permissible variation
from the spacified size of mesh shall be +1/8 in. (+3.2mm)
for all mash sizes over 1 in. (23mm) and £1/16 in. (x1.6mm)
for all mesh aizecs 1 in, (25mm) and under

4.2 % Wira Dismmeter-—~Ths diameter of the cozted wire
zhat be determined as the sverzge of two readings mea-
surac fo the searest 0.001 inch (0.025mm) taken at right
angles to each other on the straight portion of the paraliel
sides of e mest. The berance in the diameter of the
coaled wire shall ne pius or minus 0.005 inch {(£0.13mm).

479 Sefvage—Fabric with 2 inch (S0mim) or 2 1/8 inch
magh, in heights less than 72 inches (1830mm)
anall be knuckied at both selvages. Fabric 72 inches
[1830men) high and over shall be knuckied at one selvage

Thesa are the standard selvages.

ano Exvsien @l the otner

(Bdmy)
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Table 1—Fabric Size*

+ Sea Table 5 for supplementary metic squivalant iniormnation
Small mesh % (10mm}, 7 (13mm), % (18mm) only availabie in akumur coated.

- Aluminum afioy fabric available cnly in ¥ ga - 0.142 3 76mm: andd 6 ga. —0.192 (A F8mmi
Table 2 ~ Table 3 -
Breaking Strength of Coated Steel Wire Breaking Strength of Aluminum Alioy Wire

“43mmy), anc 5/8 -in. (16mm), Fabric

)
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Standard Wire Rope
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Strands: 6

Wires per strand: 19 to 26
Core: IWRC or fiber core
Standard Grade: Purple Plus
Lay: Reqular or Lang
Finish: Bright or galvanizad

The 6x19 Classification of wire
rope is the most widely used. With
its good combination of flexibility
and wear resistance, rope in this
class can be suited to the specific
needs of diverse kinds of machivery
and equipment.

The 6x19 Seale construction,
with its large outer wires, provides
great ruggedness and resistance
to abrasion and crushing. How-
ever, its resistance to fatigue is
somewhat less than that offered
by a 6x25 construction. The 6x23
possesses the best combination
of flexibility and wear resistance
in the 6x19 Class due to the fller
wires providing support and im-
parting stability to the strand. The
6x26 Warrington Seale construction
has a high resistance to crushing.
This construction is a good choice
where the end user needs the wear
resistance of a 6x19 Class Rope and
the flexibility midway between a
6x19 Class and 6x37 Class rope.

&
$eass
o%o‘oﬁpb‘%%a :
eSogn o gl
008D, 250, 6000

adgtinyt
"Q‘ l:‘g,‘ e8s

HX2% Ciller Wire with V0D

10

6x36 Class \Wire R

Strands: 6

Wires per strand: 27 to 49
Core: IWRC or fiber core
Standard Grade: Purple Plus
Lav: Reqular or Lang

vinish: sright or galvanized

The 6x36 Class of wire rope
is charecterized by the relatively
large number of wires used in
each strand. Ropes of this class
are among the most flexible avail-
#hle due to the greater number of
wires per strand, however their
resistance to abrasion is less than
ropes in the 6x19 Class.

The designation 6x36 is only
nominal, as in the case with the
5x19 Class. Improvements in wire
rope design, as well as changing
machine designs, have resulted in
the use of strands with widely vary-
ing numbers of wires and a smaller
number of available constructions.
Typical 6x37 Class constructions
include 6x33 for diameters under
1/2", 6%36 Warrington Seale (the
most common 6x37 Class construe-
tion) offered in diameters 1/2"
through 1-5/8", and 6x49 Filler
Wire Seale over 1-3/4" diameter.

Ve

Y
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Techrical data for the above listed constructions are the same

78 8.0 58 €.49 18n T 1- -1 174
% 1828 673 | 13 4 176 162
— S [ e

b2 546 T84 B, 34 L PP
| |
24 | 580 | 852 635 g 220 | a7
_‘; 3 | 600 il 8.49 i & 244 -
840 10y “'“" 5] 265 02
08 | 1wy 140 32 | A
T(.s;-‘-.far-t ey, ¥ GiRles & sl T 7t s T z,j. S o b gy S0 e o nlaner! 7

and are detailed in the table, For further information en

sdditional construetions and diameters, contact WW's

customer service department.

Gx2& Class

63
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Appendix F
Scaffold Platform

CONSULTING ENGINEERS
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Aluminum Staging Page 1 0f 5

|BETH-ALLEN
|LADDER & EQUIPMENT Inc.

2124 West Broad Street Bethlehem, Pennsyivania 18018

1-800-835-4242 § 610-866-4242

FAX: 610-866-3328

Alumimﬁn Staging
Task-Master® Stages

Ideal for the Jack applications, Swing stages, or catwalks

ecorator Planks * Scaffold Planks * Singe Platforms * Guard Rail Systems

@ Twist-Proof® . uze Lesigu

@ Individual slip-resistant decking minimizes paint or material build up.

@ Double end rung provides oxira ngidity oo stages 20 or lenger-standard on stages with 5" or 6"
rails.

@ Vinyl-coated cnd caps serve us hand grips and protect from sharp edges and surfaces marks.

DECORATOR PLANKS 1 Person 250 lbs. Rated
Model Width Side Rail Length _‘Ir_ﬁ* Side Rail 1)L|{ﬂ:j( Side Rail Flange " Ship Wi tbs.
2008 | 12" 8 | 1 1-3/8" 25
2012 | 12" i2' a0 1-3/8" 36
2016 || 12" 16’ T a ] 1-3/8" 48
2020 1 20’ | g 1-3/8" 65
2024 120 [ 24 i 5" 1N 1-3/8" 78

http://www.laddersource.com/Staging. himl 3/8/2009
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Aluminum Staging

Page 2 of 5

SCAFFOLD PLANKS 2 Person - S00Lbs. Rated
Model || Width || Side Rail Length Side Rail Depth ! Side Rail Flange Ship Wt. Ibs.
2316 || 12" | 16' 4" 1-3/8" 48
2320 12" 20" 6" | 1-3/8" Il 79 B
2324 12" 24' 6" HvyDty 1-3/8" Il 112
2328 12" 28' 6" HvyDty 1-3/8" 131
2330 12" 30' 6" HvyDiy 1-3/8" 140
2332 12" 3 | 6" HvyDty 1-3/8" | 149
2408 || 14" | 8" i 4" 1 1-3/8" 27
2412 | 4" | 12 I an I 1-3/8" 40
2416 4" 16' I 5" I 1-3/8" I 38
2420 | uav | 20" I 6" i 1-3/8" [ 85
2424 | 14" | 24' I 6" | 1-3/8" 109
428 || 14" | 28' i 6" | 2 | 127
2430 || 14" [ 30 Ji 5" FvyDty | 2" l 171
4 | 14 | 3 6" Hwyby 2" | 152
STAGE PLATFORMS 2 Persons - 500 Lbs. Rated
Model I{ Width Side Rail length _;r Side Ruil Depth I Side Rail fange Ship Wt. Ibs.
2508 || 20" 3 - 4" [ 1-3/8" ‘ 33.0
2512 20" 17 4" [ 1-3/8" 1 48.0
2516 20" 16' I 1-38" [ 70.0
*2520 20" 20' [ 6" | 1-3/8" 1 102.0
*2524 20" | 24 : & ! 1-38" ! 12i.0
w528 || 20" | 28' , | T I 157.0
¥2530 | 20 300 | 6" | 2" I 168.0
#2532 || 20" | 37 6" | 2" | 179
*2536 || 20" 36" | 6" vy Dty I 2" i 243.0
- I N I |
http://www.laddersource.com/Staging. him! 3/8/2009

F3



Page 3 of 5

Aluminum Staging
| *2s30 || 20 | 39' I 6" Hvy Diy I 2" I 264.0 B
STAGE PLATFORMS 2 Persons - 500 Lbs. Rated
2608 I 24" s [ ] 1-3/8" l 38.0
2612 I 24" 12' R 1-3/8" I 56.0
2616 24" 16' s 1-3/8" l 81.0
2620 24" 200 | 6" 1-3/8" 115.0
2624 | 24" 24' 6" 1-3/8" 138.0
*2628 24" 28' e | 2" I 168.0
2630 24" 20" T 2" i 180.0
*2632 24" I B3 T 6" I 2" 1 191.0
2708 [ 28" TS 4 | 1-3/8" il 410
2712 I 28" [ 12 T a1 1-3/8" Il 60.0
2716 ' 28" | s 1-3/8" 87.0
#2720 28" I 20" 6" | 1-3/8" 124.0
#2724 | 28" I 24" e | 1-3/8" 147.9
2728 { 28" =2 I & | % | 187.0
#2732 [ 28" M a2 | & | | 213.0
STAGE PLATFORMS 3 Person - 750 Ibs. Rated ]
3112 I 24" 127 | = " 7 2 64.0 |
3116 24" 16 | 5" - " 92.0
*3120 24" 200 | 6" 3 115.0
*3124 247 24 | 6" Hvy Dty I EE 145.0
*3128 24" 28 ] 6" Hvy Dty 2 204.0
*3132 24" 32 [ 6" Hyy Diy [ 2 2360
*3136 24" 3¢ L 6" Hvy Dty 2 323.0 |
*3139 T 2ev || 3 6" Hivy Dty D 365.0
STAGE PLATFORMS 3 Person - 750 ths. Rated B '
3208 28" 0 TR S 480 |
if =1 |

hitp://www.laddersource.com/Staging.html 3/8/2009 r4
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Ventilation System
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Subject:  Abrasive Mafmmwﬁ:w

Bennington and Ruland County, Vermost; 5 Bridges on or over US Route 7

Az ENGINEERING,LLC  [Compby: MAT _ [Date:
COMSUTMGENGWEERS  lCheckby: PRS  |JobNo:

SheetMumber

Dust Collector/Fan Ventilation System :

The contractor shall provide mechanical exhaust ventilation for the abrasive blasting containment structures using one
or more mobile dust collectors. The contractor proposes fo use one {11 45,000 cfm at 13" W.G. mohile dust collector
manufactured hy Advancad Recycling Sytems, Inc. The dust collector has an assumed dust exhaust capacity based
on the numbar of ducts provided.

Using an itterative process and estimated friction loss for 20" diameter ducts from friction loss curves, use:
4 - 20 inch diameter ducts

Max. Exhaust capacity =
Total Estimated system static pressure

cfm total, or 120
inch water gage (from fan curve)
Friction loss per 100 ft of duct = inch W.G. (fram friction loss curve for 20" ducts)
Maximum number of eloows = Each (46 equivalent linear feet per elbow)
loss thru containment = 1.20  inch water gage (typical)

loss thru fabric filters = 4.00  inch water gage (typical)
joss thru elbows = 276 ___inch water gege (calculated)
loss thru duct = 150 inch water gage (remaining)
Maximum Length of Duct = 75.0  fi (max allowed for system)

3 - 20 inch diameter ducis
Max. Exhaust capacity =
Total Estimated systern static pressure =
Friction loss per 100 ft of duct =
Maximum number of elbows =

fm total, oriak cfm per duct
.ch water gage {from fan curve)
HW.G. (from friction loss curve for 20" ducts)

Each (46 equivalent linear feet per elbow)

loss thru cantainmient = 1.20  inch water gage (typical)
loss thiu fabric lilters = 400 smch waler gage (tyoical)
loss thru elbows = 3.86  inch water gage (calculated)
loss thru duci=  3.19  inch water gage (remaining)
Maximum Length of Duct = __113.8 __ft (max allowed for system)
2 - 20 inch diameter ducis

" ofm total, 32 cfm per duct
- inch water gage (irom fan curve)

 nch W.G. (irom friction loss curve for 20" ducts)
Each (46 equivalent linear feet per elbow)

G inch water gage (typical)

Max. Exhaust capacily =
Total Estimated system static pressure
Friction loss per 100 ft of duct
Maximuim numiber of elbows = _
loss thru containment =

loss thru fabric filters = __4.00__ inch water gage (typical)
loss thru elbows = 6.21 _ inch water gage (calculated)
loss thru duct = 455  inch water gage (remaining)
Maximum Length of Duct = 1020 __ ft (max aliowed for system)

1 - 20 inch diameter ducts
Max. Exhaust capacity = - =

Total Estimated system static pressure =
Friction loss per 100 ft of duct

Maximum number of elbows

R

orl 24800 cfm per duct
(from fan curve)
srom friction loss curve for 207 ducts)
Each (46 equivalent linear feet per elbow)

ch water
ch W.G.

) [
loss thru containment = 1,20 inch water gage (typical)
loss thru fabric filters = 4.00 _ inch water gage (typical)
foss thru elbows = 7.5¢  Inch water gagz (calculated)

loss thru duct
Maximum Length of Duct

__inch water gage (remaining)
__fr(max allowed for system)

I

If the cross sectional area is exceeded in the shop drawings or raquired air flow is not achieved, contractor shall
provide additional dust collectors and exhaust duicts or reduce 1@ size of the active paint containment enclosure by
installing internal tarpaulin walls.
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_ Abrasive Blasing
Bennington and Ruttand County, Vernonk:

Containnent Plans

& Bridges on orover USRoute 7

Subject:
Az ENGINEERING, LLE | Comp by
CONSULTING ENGINEERS Check by:

Date:
Job No:

Containment Design Parameters:

Provide a minimum cross-draft ventitation of 100 - 300 ft/min (Coating Structural Steel- Containment System 561.10-3)
Provide a minimum down-drait ventilation of 60 ft/min
Size the inle's 1o provide air flow velocity of 700 - 1,000 fumin

Ventilation System Cross-Draft:

20" diam. Ducts, No. Raquired = 4 2 [ 2 1

Volume Q = 48.000 | 45,000 | 24,000 | 20,000 |cfm
Max. Containment Area (V = 100 ft/min) 4800 | 4500 | 2400 ! 200.0 |
Min. Containment Area (V = 300 ft/min) 160.0 | 1500 | 80.0 | 667 |ff
Mex. Inlet Area (V = 700 ft/min) 68.6 64.3 34.3 286 |
Min. inlet Area (V = 1000 ft/min) 48.0 45.0 24.0 200 |ff

Sampie Caiculatioi:

Max. Containment Area = Q/V =

Min. Containment Area = Q/V =

Max. iniet Area =Q/V =

Min. inlet Area = Q/V =

48000 cfm / 100 f/min = 480.0 f*

48000 cfrn / 300 f/min = 160.0 f¢

48000 ofm / 700 ft/min = 68.6 1

48000 cfm / 1000 ft/min = 48.0 f®
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ADVANCED RECYCLE SYSTEMS. !NC.
MODEL ARS—45 MOBILE DUST COLLECTOR

0

Design wi (1) 20° Dia. Duct
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MAX. AVAILABLE EXHAUST CARACITY W/4 DUCTE 48,000 CPM
MAY. AVAILARLE EXHAUST CAPACITY W/3 DUCTE 45000 CPM
MAX. AVAILABLE EXHeUST CAPACITY W/2Z DUCTS 40,000 CFM
MAX. AVAILARLE EXHAUST CaPaciTY w/t DUCT 24,000 CFM
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Advanced Recycling Systems, InC.

Designers and Builders of Mobile Blasting Systems

1089 N. HUBBARD ROAD ¢ LOWELLVILLE, OHIO 44436-9737 ¢ Tel. (330) 534-3330 * FAX (330) 534-9249

§ bl <had b i
& {tﬂ.‘,, o - i ‘
b BB ' ¥
: p g
¥ BN ERS Bak 5 gt
b

Low Dirag-High

Y :.J'.*.;:k=

Rt T skl (AT

_ ff‘g&giﬁ Wy A ‘*‘*"Sﬁ gn

gy FE B A SR 13 AL
T T N L O L _,-_s_ar."u_..;;-’ 1...-*%.;‘_&_11.“_-‘ X L_,sz

G6



*Advanced Recyciing Systems, Inc.

Designers and Builders of Mobile Biasfing Systems
1089 N. HUBBARD ROAD « LOWELLVILLE, OHIO £4430-9

ﬁé!‘}ﬂ OFM Kast Collector

737 = Tel (330) 534-3330 « FAX (330) 534-9249

AIR RATE PER UNIT

40,000 CFM @ 16 Wg.

] el b A 13 VA
l [Tl RY 56 L.F'U @ ]\i xg

Li\Qil\l),LLW \.,L.i

i

| CARTRIDGE CLEANING

NG SMENT R

Frle @0 uiomns

S M {ar >l

Raim Injeciion, Pulse 1ype

|

4

| NUMBER OF CARTPIDGES | 84

e e e S e o

‘ - LUER MEDIS Ak-.- \ \ 12,600 sq. T, ,
‘ All=-iO-CLOTH RATIO 35101 @ 45,000 CFM :
; %1107 @ 40,000 CFM
‘ e i
i DUCTING COY INECTIONS 4 @ 20" Dia. f
I £
f

FAN Class IV Non-overioading

T 'C* Spark Rasistant

Banded V-Ball with clutch

165 H.P. Diesel

FUEL TANK

e 1 O s
ovv-—ulu'

| AUGER DRIVE

|
|
i

Hydraulic

TRAILER

Z8'Lx8"WX12'3"H

Lt b e e . e 48 i .-.......-..-—-w,

;
;

BRAKES Electric
OPTIONS: Dug] Rear inlets
Spacificotions ara subject 1o change withoul nolics 0 Mgt IMpEovements

com be ofectad of quit iy os gy*b&ﬂ hE

Nefhing confalred i inis rochure is inferded o extend any waironty of fapressntaiion,
expressec or implied, regarding the aroduzis descriped nean
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5611003
561 Items

COATING EXISTING STRUCTURAL STEEL - CONTAINMENT SYSTEM.
(REV 11-16-11)

SUBARTICLE 561-10.3 (of the Supplemental Specifications) is deleted and the
following substituted:

561-10.3 Containment System: Submit a written containment system design
piaa in accordance with this section and the contract documents at the pre-construction
conference or as directed by the Engineer which clearly describes the proposed
containment system applicable to the intended removal method and in accordance with
the requirements outlined herein and SSPC Guide 6, Guide for Containing Debris
Generated During Paint Removal Activities. Ensure the plan includes, but is not limited
to, removal method; methods for collecting debris; and containment enclosure
compornents. Use firs retardant materials. Provide containment drawings, calculations,
assumptions, ventilation criteria if applicable, and a structural analvsis that verifies the
existing structure can withstand the additional dead, live and wind loads imposed by the
containment system, signed and sealed by a Specialty Enginser, However, for more
complex structures incorporating cables staved, suspension, or truss designs, the analysis
must be performed by the Contractor’s Engineer of Record qualified in Type Work
Category 4.3, Complex Bridge Design. Provide a contingency plan addressing natural
weather events such as tropical storms and hurricanes. Ensure the lighting inside the
containment is in accordance with SSPC Guide 12, Guide for Ilumination of Industrial
Painting Projects. Provide lighting to a minimum intensity of 10 fi-cd for general, 20 ft-
cd for work, and 50 ft-cd for inspection All drawings and calculations must be submitted
and accepted before any work beginz, Include a clear description of the ventilation
svstem components and information including the fan curve and design point on the
proposed dust collector. Design to provide ventilation according to the notes provided in
SSPC Guide 6: 100 feet per mirute for cross draft and 50-60 feet per minute for
downdraft.

Isolate the immediate arca of the structure to ensure compliance with
current and permit requirements for air, water, soil, and pollutior prevention. Protect the
conteinment system from vehicular and pedestrian traffic. Ensure paint, paint chips, or
other debris will not fall outside of the containment arez under any circumstances. Repair
any damage created by fastening, bracing, or handling the scaffolding and staging. Ifa
suspended platform is constructed. use rigid or flexible marerials as needed to create an
air and dust impenetrable enclosure. Veritfy that the platform and its components are
designed and constructed to support at least four times its maximum intended load
without failure, with wire cables capable of supnarting at least six times their maximum
intended load without failure. Strictlv comnly with all applicable OSHA regulations
regarding scaffolding. The category and class of containment shall be as required in the
Contract Documents.



