
 

HIGHWAY FACTORS GROUP CHAIRMAN’S 
FACTUAL REPORT 

Highway Attachment 6 – Contract Plans for the New Single-Sloped Concrete Traffic Rail 

Houston, TX 

HWY15FH010 

(4 pages) 



c 
(J1 

"0 

.i. 
Q_ 

" 
" f--

(J) 
ISl 
(jj 
* N 
N 
~ 

"0 
+' 
~ 

-
L 

'tl 
0: 

" c 
0 

J:_ 
Q_ 

" 
" f-

.... 
10 

J:_ 
+' 
~ 
0 

(J) 

ISl 

lO 
I 

(l 

+' 

" 0 
L 

10 
Q_ 

" 0: 
-a; 
(J1 

"0 

L 
m 
/ 

:i: 

~~-----:---+--~· . . ... .._. ' 
'I ~! "-.M:~---
NA', df!Jo/ anm ~ ~ I1XISf " :rftod's:l "(! 

file .Ab-.r.~ w.·~ (/1".1(/ ~ .abn!J tM mJ/JQnlr­
ll'll17f. .SN plan ~ fi; <Jritoils 0/lf/ lergM h 

paym411f. AT ABUT~ENT BENTS 

~·?ali lhh wr.:'l 

2' .. "'" 41 Wos/'.w"s - • . :·. - . .•. , ) 
.,- ,. 

" . ' . 

.. 
.-!~ 

J ( .. 

-I' lh ASTM-~ 

j_, 

i 
H .. 1 
, j 

.. .. 
c 

· · • J ~·Bell Am:wJ 

··...------- -----. 
• 

' ·. 
I> ... 

I 

P.DWY ELE.V. OF RAJ L SEC. THRU. RAIL 

11 1 t 
I 
I 

-

Ll I I 

"' "!· • . • .. ·•· ... -· .•. .• .. • .-.._. ~. . '.... . - - .. ·, ' . _; ,. 

mfw i'r'BJ NJJr.ll plm# 
foln'.il bml. 
jMJ!.,l 

,Ni/~H_, 
'/lw DmJfk.tl. 

./oil!~ ~-- -

MIN1MUM DEStGN 
FtE:QUI~EMENT S 

=sn"c~ 
<trtf• •6 
;:--~1 

... . 5' ·--1 

l " 

• 
~ 

·' .... 

-

I+ORIII!I\L CROWN SECnOtl • 
*HorN/ crown is~ M fifrltJf:" f 41iinl:'lar." t"'HH m 

I'll! llcrlZQIIN/ Olri'N U ~'' in p kiM. 

SUPERtLEV.lTEO SECTION CN HOAIZOHTAL CURVE 

T~d Ant:lt.rlrs A.SrA,f ·A~/ JN/h h. 
1\tfn I'~JwP.s) 1 "' ~~- (.P -r ,:u;, ~ 9 ,.. 
S!<M"I IIW-"-1 8·~.,_. ~ts). 

~; JY«re rWt/;.ttg N/'16~ fNn$i1i~ /'ro-m fi0/'1»61 crown 
~ IUD w~ti~l't. I!Ht 4;.~m ~t:d lHt fire Aa:wo #:II' 
tiJrtl fJI!IMI»I .md flHt ro«/fJ'iiS-:1 {II(Jr~ ttlxlfl twrv <Jnilttrnrl~ 
~ ~ /itnl/6 .zltown crbcJ"". 

U BOLT ANCH<'fiS 
J.bh . 41/h ~ 1wte (!ldrrr i:rgHt 
fltrtltxb J'V ~ """~ t:r ., 
lntllrzl ~ ~ $«U:;ng 
~mf~. 

PARAPETS RAIL POST SETTI NG DETAI L 

Tlis Asbullt Sheet Is Prwlded for Contractor's Information 
Only. It Is The Contractor's Responsablllty to Verify All 
Dimensions In the Field Prior to Ordering Materials. 

c:::: ill ; = u Lt~-·· .....----__.---........: .. 
.I 

·' 

AT SLAB CONST. JT. 

SHEET 1 OF 1 

~ Texas Deportment of Transportation 
I Houston District 

RETROFIT GUIDE 
FOR CONCRETE RAIL 

SSTR 
EXISTING TYPE C4 RAIL 

DETAILS 
FILE' STDD5. DGN 

©TxDOT 201 4 
REVI S IONS 



3" 

c 
01 

""D 

.i 
a. 
Ql 

Ql 
1-
(f) 
!Sl 

<D 
* N 
N 
Ul 

""D 
+' 
Ul 

L 

'6 
a: 

Ql 
c 
0 
.c 
a. 
Ql 

Ql 
1-

+' 
I() 

.c 
+' 
:J 
0 

(f) 
!Sl 

<D 
I 

/ 
Ul 

;o 
+' 
Ql 

0 
L 

0 
a. 
Ql 

a: 
/ 
Ql 
01 

~ 
L 

CD ~ .. 
/ 1-- liJ 

:I: -.: ~ 
QO.. 
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Slot 
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(#6) anchor 
bar s spaced 
as shown. @@ 

. J-
Existing ABUTMENTS 

------ .. --j---
AT BENTS WITH SLAB EXP JOINTS 

... -@J--
AT BENTS WITHOUT SL AB EXP JOINTS 

Wingwa/1 Existing Concrete Slab 

(#6) anchor 
r ba s spaced 

as shown.@@ 

SSTR RAIL 

Anchor bar EA1 
(#6} located as 
shown. See 
"Roadway 
Elevation of 
SSTR Rail". 2 

@ RETROFIT RAIL SECTIONS ON 
CONCRETE SLABS USING EPOXY 

ANCHOR BARS 

5W 

ANCHOR 
BAR EAl (#6) 

ROADWAY ELEVATION OF SSTR 

£ 1" Dia Anchor 
Bolt. See "Anchor 
Bolt Options and 
Assembly Details". 17 23 

SSTR RAIL 

RETROFIT RAIL0 
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RETROFIT RAIL SECTIONS ON @ 
SLABS USING ANCHOR BOLTS 

@ Showing location of anchor bar s and anchor bolts 
in a retrofitted rail condition. See appropr iate r ail 
standard for detai ls and notes not shown. 

@If 1" Dia ASTM-F1SS4 Grade 55 Anchor Bolt or 
Threaded Rod. 

@ Plate Washer % x 3 x 3 ASTM-A36 with 1 !16" 

Dia Hole centered. 

@ Galvanize anchor bolts, nuts and plate washers. 
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ANCHOR BOLT OPTIONS @ 
AND ASSEMBLY DETAILS 

CD when side slot drains ar e used, provide 
8'-0" Min clear spacing between drain s lot s. 

0 Embed (#6) anchor bar s 5 Y.t with Hilti HIT 
RE500 epoxy adhesive. Other Type III Class C 
epoxy adhesives meet ing the requir ements of 
DMS-6100, "Epoxies and Adhesives", may be used 
i f i t can be demonstrat ed that they meet or 
exceed the strength of Hilti HIT RE500 wi th the 
same embedment depth and anchor bar si ze and 
spacing. Follow Manufacturer's dir ections f or 
installing the epoxied anchor bar s. 

0 See SSTR Rail Sect ions i n "Retrofi t 
Rail Section on Wingwalls using Epoxy Anchor 
Bars" and/ or "Retrof i t Rai l Section on 
Concret e Slabs using Epoxy Anchor Bar s". 

0 Showing spacing of (#6} anchor bar epoxy 
anchored i n a r et r of i tted rail condi t i on . 
Secondar y (#4} anchor bar epoxy anchored 
i n retrofitted r ail not shown f or clarity. 
Reinforcing st eel and t er minal connect ions 
not shown for clar i ty. See appropriate r ai l 
standard for det ails and notes not shown. 

@ Place side slot drains as shown. See 
appropriat e r ail standard for side slot 
drains. except as noted. 

@ Showing location or locations of anchor bar s 
i n a retrofitted r ail condi tion. See appr opr iat e 
r ai l standar d f or det ails and notes not shown. 

@Increase by amount of existing over lay/seal 
coat thickness, not to exceed 2". If thickness 
of exist ing over lay/seal coat is greater than 
2" at toe of r ail, t aper overlay at a 1:10 or 
flatter slope over shoulder width to a thickness 
of 2" or less at toe of r ai l . 

@Do not cast r ails or parapet walls on top of 
overlays/ seal coat s. 

@ See appropriate r ail st andard for r einforcing 
st eel. Modi fy length of vertical r einforcing 
bars as requir ed to f i t exi st ing structure. 
Longitudinal r einforcing bar s may be removed 
only i f their posi t ion puts them in conflict with 
un-removed portions of exist ing structure. 

@ Secondary (#4) anchor bar s 1' -4" in length ar e 
embedded 4" wi th a Type Ill Class C epoxy 
anchorage syst em. Follow Manufacturer's 
directions for installing t he epoxied anchor 
bars. (#4) anchor bar s spaced longitudinally 
along r ail at 4 ft Max (Spaced 3" longit udinally 
from outside edge and edge of side slot dr ains) . 

@If 1" Dia Anchor Bolt Spaced longitudinally along 
r ai l at 18" Max (Spaced 6" longit udinally f r om 
outside edge and edge of optional side s lot 
drains, if r equi r ed). 

@£ 1 !16" to 1 Y.t Dia holes. Cor e drill holes 
through exist ing deck (per cussion drilling not 
permit t ed). Concrete spa/Is in the bottom of 
the deck exceeding ~" from edge of holes 
will be patched i n accordance with Item 429, 
"Concrete St ructure Repai r" at the contractor's 
expense. 
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Class ·c-
concrete 

Clean and extend 
existing vertical 
reinforcing 10" Hln 
Into new construction 

Existing Wlngwa/1 
Thickness ... 12" 

r 
,...;l-\-~- See appropriate concrete 

I 
rail standard for anchorage 
reinforcing and placement. 

6" 
Min 

1'-0" 

Hln 

SSTR RAIL 

Clean surface 
for casting 
concrete against. 

SECTION OF EXISTING PARALLEL 
WINGWALLS LESS THAN 12" THICK 

@)Increase by amount of existing overlay/ sea/ coat thickness, not to exceed 2". If thickness of existing 
overlay/seal coat is greater than 2" at toe of rail, taper overlay at a 1:10 or flatter slope over shoulder 
width to a thickness of 2" or less at toe of rail. 

@See appropriate rail standard for reinforcing steel. Modify length of vertical rei nforcing bars as 
required to fit existing structure. Longitudinal reinforcing bars may be removed only if their posit i on 
puts them in conflict with un•removed portions of existing structure. 

@Space (#4} stirrups at 8" Nax. (Spaced 3 ~- longitudinally from retrofitted ends of wingwall}. 

@ 7 - (#5} bars with 3" end cover. 

@Space (#4} bars at 8" Max with 3" end cover, spaced with (#4} stirrups. 

@Face of rail and/or toe of rail. Location or placement of retrofitted rail must match faet~ of rail and/or 
toe of rail on bridge. 

REMOVE EXISTING RAIL REHOVE EXISTING RAIL 
AND HARDWAJI.E - ----- AND HARDWARE -------.. 

Clean and extend 
existing vertical 
reinforcing 10" Min 
Into new construction 

Breakback Line - -4;Ni)l1iif1 

~ 

REMOVAL OF 'EXISTING RAIL 
(AT EXISTING W/NGWALL) 

REMOVAL OF EXISTING RAIL 
(AT CONCRETE SLAB) 

6@ Saw cut existing concrete parapet, grind reinforcing steel and paint ends with two coats of zinc rich paint 
conforming to Item 445 "Galvanizing'. 
Concrete parapet and metal hardware should be removed In such a manner that can be stored and salvaged by 
TxOOT personnel. 
Existing concrete parapet may be cut 2" above the bri dge deck elevation to accomodate the saw machine 
and clear conflict with existing overlay. 
Three (3) sections of 1Z length each shall be removed and relocated to the final storage location located at 
the South Harris Nalntenance Office 702 FH 1959 Houston TX, 77034. 
Exact locations of the aforementioned existing three sections will be determined by the Ef'pineer. 
Contractor shall chip down the remaining 2" stub to ensure a good 11ond between the new fill and t he 
existing deck as well as to accommodate the retrofit anchor dowels. 

See Retrofit Rail Sections for Proposed Retrofit Rail Details 

Install SSTR With Additional 2" Height Allowance (3'· 2" Total Height) as Indicated 
on Type SSTR Rail Standard Sheet. 1/-rll·ts 

Revised existing rail removal notes. 
11/ 10/15 

CONSTRUCTION NOTES: 
By adding additional anchorage, welding can be 

performed at a minimum spacing of 3 ft between 
the cage and additional anchor age. By satisfying 
addit ional anchorage requirements slip forming Is 
allowed. Do not weld to the required anchor age. 

MATERIAL NOTES: 
Provide Grade 60 reinforcing steel . 
(#6) and (#4) anchor 11ars used for the epoxied 

anchorage system must not 11e epoxy coated within 
the required embedment. 

GENERAL NOTES: 
This Rf!t rof it Sheet is to be used in ( on}unctlon 

with th SSTR raU Standard Sheet . 
Use of thf!se re trofit details will resu lt in 

a railing accttptable for Test Level 3 regardless 
of t he higher ratings t hat may be indicated on 
the rail standard. 

Rail stnmgth t ests have been performed on the 
epoxied (#6 ) anchor bar system which have 
demonstratftd t hat the ultimate st rength can be 
developed In the anchorage syst em. 

Rail anchorage details shown on this guide may 
require modification for select structure types. 
See appropriate details elsewhere In plans for 
these modifications. Not 1111 possible 
combinations of existing railing, curbs. parapets 
etc. have been shown on this sheet. Other 
coml1/natlons and reinforcement arrangements are 
permissible If they meet the same strength 
requirements as Indicated on this guide 

Oo not remove any part of a curb until It has 
been evaluated to not be a load-carrying 
structural component. 

Payment for a retrofit rail will be as per Item 
451, "Retrofit Rail (Ty SSTRf. 

Reinforcing bar dimensi ons shown ar e out-to-out 
of bar. 
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