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The proJect is an approach to create a more pleasing roadway environment fQr 
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shadow creating fins which produce a dynamic shadow play on the wall surface. 

The front and back panel to post attachment system and the shadow creating fins 
produce a varied and more pleasing roadway environment which responds to complaint: 
by the public about the aesthetics of current noise walls. 
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A prototype wall 18 ft. high by 45 ft.long was built and erected and is ava1.lab e 
to planners, designer and contractors to look at in full scale. 

The shadow creating finds can be attached to any new concrete panel wall at an 
estimated cost of $10/ft. of fin ($33/m. of fin) installed. 

The front and back panel to post attachment system using T bolts is reliable, 
easy to install, provides for increased field post placement tolerances, and 
eliminates the need to caulk H post Joints. This system (using stainless steel 
T bolts and channels) can be installed for an estimated additional cost of $2/sq 
ft. ($21 50/sqm) of wall 

The prototype developed wall is viable and should be considered for use in 
limited stretches for visual relief and to highlight special locations. When 
used this way the prototype developed wall system could significantly improve 
aesthetics with little increase in the overall cost of a noise wall. 
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SUM:MARY AND CONCLUSIONS 

The project 1s an approach to create a more pleasmg roadway 

environment for drivers as they pass through areas shielded by n01se barrier walls by 

mstallmg shadow creatmg fins which produce changing shadow patterns on the wall 

surface The fin pattern 1s created by boltmg md1v1dual fins on the panel surface The 

horizontal metal fins project 1 ft (0 3m) from the wall panel face and are pos1t1oned at 

2 ft (0 6m) mtervals The erectmn of panels mto wall segments wtth differently 

configured horizontal fins creates a hmitless variety of wall patterns Dependmg on 

the sun's angle and mtensity the length and defimtton of the shadows change which 

adds to the visual variety 

A prototype wall 18 ft high by 45 ft long (5 5m high by 13 7m long) was bmlt 

and erected and 1s available to planners, designer and contractors to look at m full 

scale 

The front and back panel to post attachment system and the shadow creatmg fins 

produce a vaned and more pleasmg roadway environment (Figs 29-34, page 32-34) 

which responds to complamts by the pubhc about the aesthetics of current n01se walls 

The shadow creatmg fins can be attached to any new concrete panel wall at an 

estimated cost of $10/ft of fin ($33/m of fin) mstalled 

The front and back panel to post attachment system usmg T bolts 

(Fig 9-10, page 22) 1s rehable, easy to mstall, provides for mcreased field post 

placement tolerances, and ehmmates the need to caulk H post jOtnts This system ~ 
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and channels) can be mstalled for an estimated add1t10nal cost of $2/sq ft 

($21 50/sqm) of wall over that of a conventional H post wall 

The prototype developed wall 1s viable and should be considered for use m 

hm1ted stretches for visual rehef and to h1ghhght special locat10ns such as exits and rest 

areas When used this way the prototype developed wall system could s1gmficantly 

improve aesthetics with httle mcrease m the overall cost of a n01se wall 

RECOMMENDATIONS 

The prototype developed wall 1s viable and should be considered for use m 

hm1ted stretches for visual rehef This could s1gmficantly improve aesthetics with httle 

mcrease m the overall cost of a n01se wall It 1s recommended that 300m (1,000 ft) of 

a n01se barrier wall be selected and bmlt followmg the prototype wall design of front to 

back panel to post attachment with stamless steel hardware and shadow creatmg fins 

This field test sect10n would be used to evaluate aesthetics and pubhc response, and 

roadway erection costs and procedures 

The metal shadow creatmg fins can be attached to any new concrete panel wall 

at an estimated cost of $10/ft of fin ($33/m of fin) The cost could be reduced by the 

use of plastic fins, but the cost and rehab1hty of plastic and other lower cost matenals 

needs further study Fms could also be attached to ex1stmg concrete panel nmse 

barrier walls but at a higher cost 
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The front and back T bolt panel to post attachment system hardware 

(channels, T bolts) costs are partially offset by panel erect10n cost savmgs The 

channels and T bolts used m the prototype, however, were galvanized steel and would 

be subJect to corrosion Use of stainless steel channels and T bolts would ehmmate the 

corrosion problem but would add an estimated $2/sq ft ($21 50/sq m) of wall to the 

cost of the wall 

The exposed look of the bolt/washer/nut post to panel assembly on the surface 

of the panel (Figs 10, 32, page 22, 33) as installed may be viewed as objectionable A 

recessed slot cast m the panel to contain this assembly, which would be covered by a 

plastic plug or cement mortar, as well as other less noticeable options need to be 

considered 
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INTRODUCTION 

The purpose of the research conducted in the second year of the study was to 

demonstrate the feasibility of bmlding a full scale prototype nmse bamer wall that 

incorporated the aesthetic qualities developed in the design report Type II Nmse Wall 

Study by Bhavnam That proposed bamer design was developed for NJDOT to 

respond to complaints by the pubhc about the aesthetics of bamer walls in current use 

The design incorporates the use of honzontally proJecting shadow creating fins 

The fins project 1 ft (0 3m) from the wall panel face and are positioned at 2 ft (0 6m) 

intervals with the first fin located 8 ft (2 4m) from ground level The lower 8 ft 

(2 4m) finless section of the wall can be protected by landscaping and other anti-graffiti 

measures The erect10n of panels into a wall segment with differently configured 

honzontal fins creates a hmitless vanety of wall patterns A dynamic shadowplay is 

produced by sunlight casting the fin shadows on the wall plane surface Depending on 

the sun's angle and intensity, the length and definition of the shadows change and adds 

to the visual vanety (Figs 29-34, page 32-34) The one-third scale model wall bmlt at 

NJIT dunng the first year of the study used plastic fins to demonstrate the visual effect 

of the shadowplay However, further studies on the present structural rehabihty of 

recycled plastics and the high cost of extruded virgin plastics reqmred the use of metal 

powder coated fins for the prototype 

In addit10n to aesthetic considerations the research conducted by NJIT also 

focused on the attachment systems for panel to post connect10ns Currently used 

concrete H post and panel systems reqmre precise vertical and honzontal positioning of 
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posts which can lead to field erection tolerance problems The goal was to develop a 

system that was rehable, easy to install and which mcreased post placement tolerances 

in the field 

STUDY PROCEDURE 

The full scale prototype wall designed by NJIT consisted of 3 sections of wall 

panels producing a wall which was 45 ft long by 18 ft high (5 5m high by 13 7m 

long) This length of wall was chosen to demonstrate the aesthetic possibihttes of 

creating distinct visual shadow patterns and to gam an understandmg of casting and 

field erection reqmrements The fin pattern selected for the prototype was a butterfly 

shape (App Dwg 4, page 53) Numerous methods of creatmg the honzontal shadow 

casting fin proJecttons were considered Castmg the concrete fin as an integral part of 

the concrete panel was one option This opt10n provided additional structural stiffness 

to the concrete panel with the possibility of having longer panels with a wider post 

spacing Difficulties with concrete casting, shipping problems, and the need to cast 

many different panels each with a different fin size and location on the panel worked 

agamst this option Another opt10n was the use of extruded plastic fins which would be 

attached to the surface of the panel at the field site This allowed for the use of 

standard concrete panels that would be used as a canvas on to which the fins would be 

attached to create a predetermined design pattern That option was pursued and used in 

the 1/3 scale model bmlt in 1997 The cost of using structurally rehable plastics, 

-
however proved to be prohibitive Recycled plasttcs were less expensive but were not 

structurally reltable in the thin shapes needed for the fins Ultimately a steel fin with a 
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baked powder coated fimsh was selected as the most rehable and cost effective method 

of producmg the desrred shadow pattern on the surface of the wall The fms were 

bolted on the surface of the panel m the field to produce the designed fm pattern 

The panel to post attachment system developed by NJIT and used m the 

1/3 scale model had the face planes of succeedmg wall segments offset and attached to 

the front or back of posts The panels were lag bolted mto a plastic natler embedded m 

the posts In response to lessons learned from the model and mput from the advisory 

board additional panel to post attachment systems were evaluated The use of a T bolt 

system attachmg to an embedded steel channel m the post was selected for use m the 

full scale prototype A metal angle bolted attachment system bemg used for the first 

time on a NYSDOT nmse bamer wall was also studied and evaluated durmg field 

panel to post mstallation 

On June 12, 1998 the NJIT nmse wall team v1s1ted the site of a NYSDOT nmse 

wall at exit 34 on the Northern State Parkway (NSP) on Long Island The n01se wall 

contractor and general contractor was Yonkers Construction The nmse wall panels 

and posts were supphed by Concrete Safety Systems (CSS) The concrete nmse wall 

bemg erected used a front and back panel system (same as the NJIT prototype) attached 

to the posts by a newly developed bolted angle attachment system (Fig 35A-D, page 

35-38) The NSP wall had posts on 12 ft (3 7m) centers with varymg panel heights 

,rangmg up to 8 ft (2 4m) high and with a standard panel length of 14 ft (4 3m) 

Maximum wall heights was 16 ft ( 4 9m) high 
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The panels were hfted into position by a 35 ton hydrauhc crane and attached by 

placing the galvanized angle into a slot in the post The two bolts in the angle were 

then attached to two bolt anchors at the panel end (Fig 39, page 40) Once both sides 

of a panel were attached by this method the panel became fixed on the posts The 

sequence of erection for the NSP Job is shown on the Figs 36-47, (page 39-44) As 

reported by the Yonkers proJect manager a crew of 6 men was typically used to install 

the panels (1 crane operator, 1 labor foreman, 4 laborers) This crew after a break-in 

penod could place 7 bays per day (14 panels) of the maximum size panels used of 8 ft 

(2 4m) high This produced a total of 1,568 sq ft (146 sqm) of panel erected per day 

(7 hours) Both the prototype wall and NYSDOT metal angle bolted wall were studied 

to determine erection procedures and costs 

RESULTS AND DISCUSSION 

Prototype Design 

The reinforced, air entrained, 5,000 psi (34 47M Pa) concrete panels were 

designed to be 5 inches (12 7cm) thick, 17 ft (5 2m) long and, 2 ft (0 6m) or 4 ft 

(1 2m) high (App , Dwg 2, page 51) A 6-3/4 inch (17 1cm) long tapered slot hole 

was cast into the panels 1 ft (0 3) from each panel end to accommodate the T bolt 

dunng panel erection This slotted hole provides for a ±3 inch (7 6cm) honzontal 

tolerance for misaligned posts 

The surface texture selected for the highway side (fin side) of the wall was a 

bush hammer fimsh A fuzzy rake fimsh was selected for the residential side of the 
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wall The 4 ft (1 2m) high panel shown m App Dwg 3, page 52 1s mtended for 

attachment to the post from the highway side and as such has a 2 ft (0 6m) wide flat 

buff fimsh on each end of the res1dent1al side surface to allow for flush placement 

agamst the post Not shown m the design drawmgs 1s the res1dent1al side attachment 

panel which reqmres a 2 ft wide flat buff fimsh on the highway side with a full 17 ft 

(5 2m) wide fuzzy rake fimsh on the res1dent1al side 

A honzontal row of 3/8 mch (1cm) diameter Fosroc plastic anchors with a 

workmg load of 1,300 lbs (5,782N) per anchor was cast mto the panel surface at 1 ft 

(0 3m) centers for fin attachment as shown m App , Dwg 1 and 2, page 50 and 51 

As designed 1t was env1s1oned that all highway side panels would have fin anchors 

mstalled even though no fins would be attached on the bottom 8 ft (2 4m) of the wall 

The remforced, air entramed, 5,000 psi (34 47M Pa) concrete posts measurmg 

18 mch by 18 mch (46cm by 46cm) and 24 ft (7 3m) long were designed to be placed 

at 15 ft ( 4 6m) centers to support the panels The posts as bmlt had a flat fimsh on all 

four sides The side surfaces of the posts which are exposed to highway view could be 

manufactured with a textured surface to improve aesthetics The top of post height was 

set 4 mches (10cm) below the top of the panels (as shown m App Dwg 5, page 54) to 

allow for a ±4 mch (10cm) tolerance m post or panel height placement, before the top 

of the post becomes v1s1ble above the top of the panels 
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Post foundations consisted of concrete encased posts Shuns were placed on top of the 

concrete post encasement to level out the bottom panel 

A 20 ft (6 lm) long Halfen, 3817 HTA - HT 3100 anchor channel (App page 

59) was cast mto the front and rear face of each post as shown m App Dwg 8, page 

57 These channels provide the anchorage for the Halfen MI6 (5/8 mch (16mm) 

d1ameter) T bolts which attach the panel to the post The channel has an allowable 

pullout capacity of 1,375 lbs (6,116N) which is well above the maxnnum design wmd 

load of 40 lb/sf (1 92k Pa) which produces a 700 lbs (3,113N) loadmg per bolt 

The panel to post attachment is made by lllStallmg the T bolt through the slotted 

hole m the panel The T bolt 1s then turned 900 which locks the T head m the channel 
\ 

Steel washers and nuts are then screwed on the T bolts to make the connection The 

possible need for an enlarged washer to more effectively transfer wmd loads at the 

bolt/washer/slot mterface reqwres analysis and testJ.ng which was beyond the scope of 

the proJect For the prototype all Halfen channels and bolts were made of galvamzed 

steel They are avatlable m stamless steel 

The steel fins wlnch attach to the plastic anchors m the panel face were made of 

14 gauge steel with a powder coated tan color fimsh The fins protrude 10-3/8 mches 

(26cm) from the surface of the panel and are attached to the panel by 3/8 mch (1cm) 

d1ameter stamless steel bolts The flllS were manufactured by Industnal Acoustics 

-Company (IAC) as shown on App Dwg 330083-1, page 58 
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Panel and Post Castmg 

The concrete panels and posts for the prototype wall were cast at the Concrete 

Safety Systems (CSS) plant m Pennsylvania The CSS Company provided critical 

support to the proJect with their design advice and by castmg and erectmg the prototype 

wall free of charge 

The panels were cast ma horizontal pos1t1on with standard bush hammer form 

hoer on the bottom surface of the forms and with an open fuzzy rake fimsh on the top 

Location of the plastic fin anchors on the bottom of the form was accomplished by 

usmg anchor plugs attached to the bottom of the form set at 1 ft (0 3m) centers This 

operat10n reqmred httle add1t10nal work durmg castmg and went smoothly There 

were a total of eight 4 ft by 17 ft (1 2m by 5 2 m) and two 2 ft by 17 ft 

(0 6m by 5 2m) highway side and four 4 ft by 17 ft ( 1 2m by 5 2m) and one 

2 ft x 17 ft (0 6m by 5 2m) residential side panels cast to make up the prototype wall 

The posts were also cast ma horizontal pos1t1on usmg modified standard H post 

forms There were four 24 ft (7 3m) long posts cast for the prototype wall All 

panels and posts were cast at the CSS plant m Apnl and May of 1999 Details of the 

castmg are shown m Fig 1 thru 6, pages 18-20 

Post and Panel Erectmn 

The posts were erected at the rear of the CSS site and positioned so that the 

highway side of the wall faced east to catch the mornmg sun Post erection followed 

the same mstallat10n procedure as standard H post erection would reqmre with, 

excavat10n, post pos1t10mng, and castmg the post m the excavated hole m concrete 
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Panels for the prototype wall were erected on June 3, 1999 by a crew of CSS 

mamtenance employees, usmg a 20 ton hydraulic crane with an 80 ft boom The crew 

consisted of two men who attached the fins and who erected the panels and one crane 

operator 

Panels were pre-positioned near the wall location withm reach of the crane and 

were hfted mto position and T bolted m place on the posts A typical 4 ft by 17 ft 

(1 2m by 5 2m) panel which reqmred the attachment of 2 fins and placement of 4 

T bolts took 15 mmutes to mstall from start to fimsh This broke down to 10 minutes 

to mstall the fins and 5 mmutes to swmg hft and mstall the panel 

A total of twelve 4 ft (1 2m) panels and three 2 ft (0 6m) panels ((a total of 

918 sq ft (85 3sqm) of panel)) mcludmg the attachment of 136 Im ft (41 5m) of fins 

took the 3 man crew 3-1/2 hours to complete This was extremely fast especially 

considermg the fact that the system was new and untried and the fact that the CSS 

mamtenance crew does not normally do wall erection One difficulty encountered was 

that some of the plastic fin anchors had some grout m them This required them to be 

cleaned with a tap (Fig 13, page 24) Durmg actual production of this type of panel 

the plastic anchor holes would all be cleaned with a tap pnor to shipment to the site 

This cleamng reqmres 2 mmutes for one man per 4 ft (1 2m) panel The sequence of 

wall panel erection for the prototype wall 1s shown m Figs 7 thru 26, pages 21-30) 

A second problem which was observed durmg fin mstallat1on was fin edge 

warpmg (Fig 18, 20, page 26, 27) This was caused by panel surface unevenness 

where the metal fin rear attachment edge sits on the concrete panel surface 
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However, the problem was not noticeable when viewing the wall from a dnver's 

perspective (Fig 31, page 33) The problem could be eliminated by placement of a 

leveling gasket on the rear attachment edge of the fin 

Fm Aesthetics 

Sound bamer walls combat nmse pollution m adJacent neighborhoods, but also 

obscures the landscape we all enJoy viewmg while dnving Existing walls are often 

perceived as havmg a monotonous unattractive appearance 

The fin wall design 1s based on a concept developed by architect Ashok 

Bhavnan1 m 1994 for the NJDOT The design concept incorporates shadow creating 

fins The erection of panels into wall segments with differently configured honzontal 

fins can create a hm1tless vanety of wall patterns A dynamic shadowplay is produced 

by sunlight casting the fin shadows on the wall plane surface Depending on the sun's 

angle and intensity, the length and definition of the shadow changes and adds to the 

visual variety The prototype wall butterfly fin design changing shadow pattern can be 

seen m photographs taken at 8 30 am Figs 30-32, (page 32, 33) at noon Figs 33-34 

(page 34) and at 1 30 pm Fig 29 (page 32) The wall has an eastern exposure on the 

fin side 

Horizontal and Vertical Alignment Changes 

Honzontal ahgnment changes in the prototype design wall can be best 

accomphshed by casting special angled columns which would then mamtain the ±3 inch 

-

(7 6cm) tolerance on honzontal post placement This would produce full panel to post 

contact on the post surface which would reduce any possibihty of nmse leakage at panel 
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to post openings An alternate method could employ plastic wedges with a slotted hole 

placed between the post and panel and the use of wedged washers on the panel face as 

shown m Fig 48, page 45 The as bmlt prototype was a straight section of wall and as 

such design and construction details for honzontal alignment changes could not be 

evaluated 

Vertical alignment changes would be accomphshed at the top of the wall by 

casting a slope at the top of a panel Elevat10n changes of less than 9 inches (23cm) 

would be via a 2 ft (0 6m) form Elevation changes of up to 2 ft - 9 mches (84cm) 

would be via a 4 ft panel (1 2m) (Fig 49, page 46) 

Changes m vertical ahgnment at the bottom of the wall would be accomphshed 

by 1 ft (0 3m) or 2 ft (0 6m) high panels (fig 49, page 46) 

Corros10n 

Fms - The steel fins used in the prototype wall were manufactured with a baked 

on powder coating finish which provides the currently available best corrosion pamt 

protection finish Individual fins installed in the prototype wall expenencmg corrosion 

could be replaced The use of non corroding fins (e g , plastic) needs to be further 

explored and developed The fin anchors are plastic and do not corrode The fins are 

attached to the plastic anchors by 3/8 inch (1cm) diameter stainless steel bolts and 

stamless steel washers and should not present a corrosion problem 

Panel to Post Attachment - The Halfan channels and Halfan T bolts used m the 

prototype were both made of galvanized steel and will eventually corrode Both 

channels and T bolts are available in stainless steel but at a cost of four times the cost 

of the galvanized steel 
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NoISe Abatement 

In conventlonal H post and panel construction, tolerances must be provided on 

the H post slots so that the panels can be shpped m This produces open noise paths 

which reduces the nmse abatement effectlveness of the system Typically backer 

matenal and caulk are used to seal these tolerance openings which add to the overall 

construct10n cost of the H post system With thermal movement over time the backer 

matenal and caulk often come loose and need maintenance work 

The front and back bolted attachment system used m the NJIT prototype wall 

provides a positive flush contact between panel and post and ehmmates the need to seal 

tolerance openings and by so domg ehmmates caulking costs 
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Cost Analysas 

It should be noted that due to the front and back attachment system used m the 

prototype wall the sq ft area of the panels was 18 ft x 17 ft (5 Sm x 5 2m) x 3 = 

918 sq ft (85sqm), while the actual area of the wall was 18 ft x 45 ft (5 Sm x 13 7m) 

= 810 sq ft (75sqm) In comparmg costs of the prototype wall to other walls 1t is 

important to know if $/sq ft of wall or $/sq ft of panel is bemg used m the 

comparison The NSP wall contractor reported bemg paid by NYSDOT on a $/sq ft 

of panel basis 

The cost of the prototype system 1s examined m two separate categories Fm 

Costs and Post to Panel Attachment Costs 

Fm Costs 

For the butterfly pattern used m the prototype wall the additional cost of all 

materials and construction site mstallat10n came out to be $1 91/sq ft ($20 55/sqm) of 

wall or $11 35/lm ft of fin ($37 23/m) (Fig 50, page 47) 

The fins can be attached to a conventional H post and panel system Just as easily 

as they were attached to the prototype wall panels It 1s estimated that to attach fins to 

any new concrete wall panel with reductions for mass production of fins, would cost 

$10/lm ft of fin ($33/m) mstalled 
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Panel Attachment Costs 

The cost of panel to post attachment m the field for the prototype system 1s 

difficult to esttmate due to the wide vanety of conditmns encountered m the field 

dunng mstallatmn 

The prototype wall erection work was done by a small, efficient crew on a short 

section of straight wall on flat terrain For these conditions 1t IS esttmated that 

constructton site erection costs for the panels would be $0 35/sq ft ($3 77/sqm) of 

wall (Fig 51, page 48) More difficult site conditions with larger crew requrrements 

could raise the figure to $1/sq ft ($10 75/sqm) of wall This cost does not mclude 

post placement, nor panel unloadmg, storage or site movement It 1s clear that the 

prototype attachment system 1s s1mple and fast and could s1gmficantly reduce panel 

erection costs by an esttmated $1/sq ft ($10 75/sqm) of wall 

Additional cost savmgs for the prototype wall system would be gamed due to 

the mcreased post placement tolerances of the system with a reduction of post 

ID1sal1gnment problems and the ellIDlllation of the need to caulk the H post Jomts with 

estimated savmgs of $1/sq ft ($10 75/sqm) of wall 

The prototype wall system does requrre additional expenditure for hardware 

{channels and T bolts) The additional cost 1s $1/sq ft ($10 75/sqm) of wall 

(Fig 51, page 48) If stamless steel channels and bolts are used the cost 1s mcreased to 

$4/sq ft ($43/sqm) of wall Therefore, with estimated erection and no caulkmg cost 

savmgs of $2/sq ft ($21 59/sqm) of wall and cost additions of $4/sq ft ($43/sqm) 

usmg all stamless steel hardware the prototype system can be mstalled for an estIIDated 
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total additional cost of $2/sq ft ($21 50 sqm) of wall This cost is the added cost over 

that of a conventional H post and panel noise bamer wall 

The NSP noise wall panel field erection cost was $1 74/sq ft of panel This 

figure does not mclude the cost of the 4 galvanized angles, 8 galvanized bolts and 8 

bolt anchors needed per panel for that system The cost of this hardware was not 

available 
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Fig 1 Bush hammer (h1ghw<1y side) form lmer at bottom of honzontal form at CSS 

Fig 2 Bush hammer (highway side) 4 ft. panel with smooth end treatments which rest 
agamst the posts 
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Fig 3 Det,ul ofF1g 2 showmg plaslic fin anchor holes 

Fig 4 Fuzzy rake fimsh on res1dent1al side of Fig 2 panel 
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Fig 6 

Fuzzy rake fimsh (residential side) of 4 ft panel with smooth end treatments which 
rest agamst the posts 

Concrete post - 24 ft long with ch,mnel for T bolts cast m Note Halfan Channel on left 
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Fig 7 Prototype posts 4@1 '5 ft center ell CSS yard 

Fig 8 Panels stacked on rack rec1dy for erection 
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Fig 10 Detail ofT bolt m Fig 9 Note slot mc1rk at end of bolt to show T 1s set m channel 
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Fig 11 Res1dent1al side boltmg of panel 

Fig 12 Detail ofF1g 11 T bolt 
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Fig 13 Grout filled plastic anchors needed tappmg 
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Fig 14 Fm attachment to p,mels 
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Fig 16 Panel Fig 15 bemg bolted from the residential side with the bush hammer side to the post 
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Fig 17 Detail Fig 16 

Fig 18 6 ft fin above ➔ ft fin shows some edge wavmess 
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Fig 20 8 ft and 10 ft fins bc111g attc1ched 
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Fig 21 Checkmg panel edge for debns 

Fig 22 Fig 20 panel bemg lifted 111to pos1t1on 
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Fig 23 Fig 20 panel bemg lowered to posts 

Fig 24 Fig 20 panel T bolt detail 
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Fig 25 12 ft fin (6 ft , 2) bemg attached 

Fig 26 Fig 2-'i - 2 ft p,mcl bcmg bolted to post 
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Ftg 27 Detail ofT bolls on rcs1dent1c1l side 

Ftg 28 Res1denttal side completed 
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Fig 29 Butterfly fin pattern on highway side 
hazy sun at I 30 P M - summer 
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Fig 30 Bnght sun at 8 30 AM - summer 
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Fig 31 Bnght sun at 8 30 A M - summer 
drivers perspectJve nght lane 

Fig 32 Detail Fig 31 
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Fig 33 Bnght sun at 12 noon - summer 
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Fig 34 Bnght sun at 12 noon - summer 
dnvers perspective nght lane 
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Fig 36 NSP nmse wall panel erection 

Fig 37 Detail of ,mgle and bolt post to p,mel attachment 
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Fig 38 Detail of Fig 31 

Fig 39 Detail of angle and bolt attachment 
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Fig 40 Detail of angle and bolt attc1chment 

Fig 41 Angle attachment at bottom c1nd top of panels 
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Fig 42 Note slums used between angle and panel 

Fig 43 Panel bolt holes <1! lower nght 
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Fig 44 Anchor bolts for post base pl,lte 

Fig 45 Post base plate set on ,mchor bolts with grout below Note anchor bolt and panel 
angle mterference 
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Fig 46 View of highway side wall 

Fig 47 Detail of post tops set below level of wall 
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/ ~ ads given In ,his table aooly only to bolt 
p s1t1ons snown In tre 1ll ustranons oelow For 
o her load connguranons consult Halten 

9/16 
(15mm1 ~ 

', 

' " 
:/4 (20mm) I 

I 

LOAD DATA AND PART NUMBERS 

3817 HTA 
ANCHOR CHANNEL 

1 1/2 (38mm1 

(18mm) 

FINISHES HOT DIP GALVANIZED 
STAINLESS STEEL AISI 304 

AISl316 

Standard Short Pieces With 2 Anchors Allowable Load 

I 

I I I ,t, I I I 

if 

I I 
Channel I 
Length I 

Part Number (inches\ I Pull Out (lbs) t Shear (lbs) t I Pull Out (lbs) t Shear(lbs)f 
HT3506 6 I 1545 1930 

I 
1800 1930 I 

HT3508 8 I 1545 1930 I 1700 1930 
HT3110 I 10 I 1545 1930 I 1600 1930 
HT3112 12 I 1375 1930 I 1500 1930 

Standard Short Pieces With 3 Anchors Allowable Load 

Minimum I I I ,f f I 
I 

• • 
I I 

Channel Spacing 

h h Between 
Length Point Loads 

Part Number (inches) (inches) Dull Out (lbs\ F Shear libs) F Pull Out (lbs) F Shear (lbsl F 
HT3510 10 4 3090 3750 3600 3750 
HT3512 12 5 3090 3750 3400 3750 
HT3518 18 8 3090 3750 3200 3750 
HT3124 24 10 2750 3750 3000 3750 

Long Lengths Up To 20 Feet Anchors at Either 5 Or 1 O 

Minimum Maximum Point Loads Uniformly Distributed Loads 
Anchor Spacing Per Linear Foot Between 
Spacing Point Loads 

.., \J $6 =, Part Number (inches\ (inches) Pull Out (lbs) I Shear(lbsl Pull Out/lbs) I Shear(lbs) 
HT3100 10 10 1375 I 1930 1650 I 2300 
HT3500 5 I loads orov1aed uoon reauest 

BOLTS AND LOCKING PLATES 
Standard grade HALFEN Tee head bolt type 
M1 2 (1 /2 ) Is recommended for use with this 
channel Other diameters are available to 
special order The tollow1ng locking plates 

HALFEN ANCHORING SYSTEMS 2/89 

are available tor use with regular Hex 
head bolts and threaded rods -

1 /4" 5/16 ' 3/8 , 1 /2 
If long1tud1nal loads are required 111s 
recommended that type M16 (5/8") high 

Please refer to pages T 13 & T 14 for full bolt details 

-59-

tensile Tee head bolts are used 
Allowable long1tudInal load available 
(3 1 Safety Factor) Is 

1700lbs 
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eneral 
lfen Tee-heaa bolts are the 

e onomIcal alternative to a stua nut 
T ey offer high security because 
th y are manuractured In one piece 

Fi 1 Hammer Head Bolt 

'li\\1\\\\\\1\ 11,11, 1, I 

Bolt length 

ana are au1ckly installed thrm .. c;;-1 any 
part or the c11annel ooening Tre tine 
on the I/I Sib le end of the bolt ( F g 3) 
corresoonds with the posItIon or the 
head OT the bolt In the channe1 T nis 
allows an easy check to ensure mat 
the heaa OT the bolt Is correcrly 
lockea behind the channel lips This 
feature Is 1mposs1ble to acnieve on a 
conventional locking plate or c'"'an­
nel nut ana so It Is always am1cu,t to 

Fig 2 Hook Head Bolt 

\1\111\11 

Bolt length 

ensure that the nut Is oropeny 
turnea In the C'lanneI or has an aae­
auate number OT threaas engagea 
N1th its bolt For tnese reasons the 
Tee-heaa bolt Is the prererred 
means of ancnorIng to a Half en 
channel The Tee-11eaa bolts are 
available only with memc threads 
and are always suop11ed with a 
matching nut Extra nuts are readily 
available Ir neeaea 

Fig 3 

Sizes, Finishes, and P /Ns 
Two types of Tee-head bolts are sup-
plied the hammer head bolt (Fig 1) 
for channels 2815 & 3817, and the 
hook head bolt (Fig 2) for channels 
4022 4930 5030 5234, and 7248 
Both types are available In HALFEN 
Standard and High Tensile graaes 
In all cases the length of the bolt Is 
figured from the head, so pro1ectIon 
length from the concrete face can be 
calculated by subtracting the thick­
ness of the channel lips 

Electroplated and stainless steel finishes are readily available Galvanized 
finishes are provided to order For ordering, please use the oase part num­
ber given In the following tables Add a 1 2 3 or 4 to the ena or the base part 
number depending on the f1nisn required Other bolt sizes can be supplied 
Please consult HALFEN for details 

Electroplated to ASTM B-633 -
Hot dip galvanized to ASTM A-153 -
Stainless steel to AISI 304 -
Stainless steel to AISI 316 -

Add 1' 
Add 2' 
Add 3 
Add'4' 

Example BO2311 
Example BO2312 
Example rlN 1213 
Example MN 1214 

Standard Grade Tee-Head Bolts 
Preferred Bolt Length & Base P/N 

(Nut Is supplied Extra Special Bolt Sizes 
With bolt) Nuts 

Bolt Bolt 
Base Diameters Lengths 

Channel Thread % ¾ 1 1¼ 1½ 2 2¼ 234 3 4 Part No to Special to Special 
Ref Size 15mm 20mm 25mm 30mm 40mm 50mm 55mm 70mm 75mm 100mm Each Order Order 

2815HTA M10 8A231 88231 8C231 80231 8F231 BH231 I BL231 BP231 HN101 M6~ upto6 

3817HTAI M12 BC341 8D341 BF341 BH341 I BL341 BM341 BP341 HN121 M10(& M16 Jupto 7 

M12 BB441 8D441 8F441 BH441 BL441 BP441 HN121 -
4022HTA 

I 
M10 uptoB 

M16 8D451 BF451 BH451 8L451 BM451 BP451 HN161 

4930HTA M16 8D551 BF551 BH551 BL551 BP551 HN161 
5030HTA 

M10&M12 upto 12 

5234I-ffA M20 81561 BM561 BP561 HN201 

7248HTAI M24 BH771 I BM771 BP771 I HN241 M20M27 upto 10 
&M30 

All sizes wnh Base P/N available electroplated ._I _ ___.I Available electroplated & S/S AISI 304 & 316 ~~I Available electroplated & S/S AISI 316 

P llout & Shear Loads u 

I Allowable Loads m Lbs on Stan~ ~Grade Bolts m Pullout & Shear 

Bolt Diameter I M6 I MS j M10 I M12 I M16 \ M20 I M24 I M27 I M30 

Load I 485 I 890 I 1405 2045 I 3815 I 5950 I 8550 I 11 130 I 13 600 I 
Recommended I 2 

I 
6 I ,1 ,9 I 44 

I 
88 I 147 

1 
220 I 295 I 

Toraue (ft lbs J 
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rti~h Tensile Grade 
Te'e-Head Bolts 
HA}\ FEN high tensile grade bolts 
hav greater strength than the stan­
dar grade range of bolts They may 
beu sed for the channel sizes 1ndl-
cate d below, but care should be 

taken to ensure the load appl1ea 
does not exceed the capacity or the 
channel 

Slip Loads 
It Is recommended that 1f high slip 
loads are required (the load being 
applied longItudInal to the channel) 

that HALF EN channel 4 122 HZA IS 
used With toothed HALFEN bolts 
Alternatively high tensile Tee-head 
bolts can be used In any of the 
HALF EN channels and h1gn torques 
applied to ache1ve an increased slip 
I d D I ti d oa etaI so oa s and torques 
are given below 

High Tensile Bolt Length & Base P/N (Nut Is supplied with bolt) I Required I Allowaole 
I Extra Nuts Torque for Allowable I Pullout & 

Channel Thread 11 3/8 1 1/2 11 3/4 2 I 2 5/16 I 2 3/4 3 I Base Slip Loads S11p Loaa 
I 

!
Shear Load 

Ref Size (35mm) (40 mm) (45 mm) (50 mml I (60 mm) I (70 mm) (75mm1I P/N Ea ft lbs _bs Lbs I 
2815HTA I M10 BF232 I I I HB102 35 I I 3340 f;'i0 I 

381!7HTA I M16 I BJ352 BL352 I HB162 140 7nn I 9260 
4022HTA M16 BF452 I 1 BJ452 I I HB162 140 I 17nn I 9260 
493PHTA I BJ552 I I 

M16 I HB162 140 i?OO I 9260 
5030HTA I 

5234HTA M20 BG562 I BJ562 BM562 I HB202 285 2300 I 14450 

7248HTA M24 I BM772 I HB242 470 I 2750 I 20820 
4122HZA M12* BE942 BH942 I I I HB122 55 I ?nn I 4886 
4122HZA M16* BH952 I I HB162 55 ,?nn I 9260 

* Available In Standard Grade AISI 304 & 316 c=J Preferrea Finish Galvanized I Preferred Finish Electroplatea 
Before applying very high torques ensure the face of the channel 1s level with the surface of the concrete and that a substantial plate washer 1s used under 
the nut to resist crushing the component See page T 2 

Using Tee-head Bolts 
The stud of the Tee-head bolts and 
their matching nuts have metric 
dImensIons The table gives recom­
mended clearance hole sizes In 
components to be anchored and 
appropriate wrench sizes tor t1ghten­
Ing nuts Although It Is good practice 
to use a torque wrench for tightening 
nuts It Is not essential, unless the 
load Is being applied long1tud1nally to 
the channel Tightening with a 
wrench In a 'normal' manner Is 
usually all that Is required If a metric 

HALFEN 
WASHERS 
General 
HALFEN washers are available In 
metric sizes to suit the range of Tee­
head bolts Washers are supplied to 
order 

D d 

T 

T14 

wrench Is not available an adJustable wrench may be used tor the 
smaller bolts Metric wrenches are available from HALFEN on request 

Bolt Thread Ref M6 M8 M10 M12 M16 M20 M24 M27 M30 

Bolt Diameter 
In Millimeters 6 8 10 12 16 20 24 27 30 

Equivalent 0236 0315 0394 0472 0630 0787 0945 1 063 1 181 Diameter In inches 
-

Recommended min 1/4 11/32 13/32 1/2 21/32 13/16 1 13/32 11/4 
thru Hole Size (ins) 
In Component max 1 3/16 1 7/16 to be Anchored (ins) 9/32 3/8 7/16 9/16 3/4 15/16 1 1/8 

Metric Wrench Size 10 13 17 19 24 30 36 41 46 
(mm) 

Sizes, Finishes, and P /Ns 
Electroplated and stainless steel finishes are readily available Galvanized 
finishes are provided to order For ordering please use the base number 
given below Add a 1 2 3 or 4 to the end of the base part number depending 
on the finish required as described In the Tee-head bolt section (Pg T-13) 

DImens1ons (1ns) 
For Bolt Size Washer Base P /N D d T 

M6 HW061 7/8 1/4 5/64 
MB HW081 1 11/32 5/64 
M10 HW101 1 3/16 13/32 3/32 
~ 

.. ~. 1 3/4 5/8 5/32 ~ .... L. ....... 

/ M16/ ( HW161 2 11 /16 1/8 
-M20 HW2oi 2 5/8 13/16 3/16 

M24 HW241 1 3/4 1 5/32 
M27 HW271 2 1 3/32 5/32 
M30 HW301 2 3/16 1 7/32 5/32 

All sizes with Base P/N c=J Available electroplated c=J Available electroplated 
available electroplated &S/SAISI 304 & 316 &S/SAISI 316 
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