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STANDARDS FOR THE DESIGN

OF TWO LANE AND MULTI LANE HIGHWAYS

The following tables make it possible to arrive at reasonably accurate design
standards for two and multi-lane highways based on traffic volumes existing
at the time of the design determination. Existing conditions are given ample
consideration since the tables provide for both new and existing locations and
make allowances for the application of Tolerable Standards which allow the
maximum use of material already available.

Since these determinations are based on traffic volumes existing at the time
of the design, it was necessary to apply the statewide average traffic volume
increase in the development of the tables. This figure will vary at individual
locations around the State and the results arrived at through the use of these
tables should be checked by traffic projections from the Highway Planning
Survey.

IMPORTANT

The designer should enter the tables in the area bounded by the
heavy rectangle with an existing traffic volume. In most cases,
the possibility of accommodating the traffic on the Existing Lo-
cation, possibly through the application of Tolerable Standards,
should be investigated first. The designer should then determine
which of the vertical columns is applicable to his particular sit-
uation. Once established in the vertical column, the other
design criteria are listed below under the various headings at
the side of the page.
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TEXAS HIGHWAY DEPARTMENT

STANDARDS OF DESIGN FOR TWO LANE RURAL HIGHWAYS

MAXIMUM PRACTICAL CAPACITY ADT Class HY Class MV Class LV
Trafflc increase has been con-
1. Tolerable Standards 4400 £ sidered In the development of
these standards, The designer
2. Full Standards 6000 ¥ should use present day traffic
volumes.
DESIGN REQUIREMENTS FOR ExistIng New Existing New Existing New Capacittes for tolerable standards
EXISTING ADT Locatlon Location Location Location Location Location for Classes MV & LV will depend
upon passing opportunities, grades,
Two Lane Tolerable Standards 2600-4400 1300~-2600 up to 1300 climbing lanes, etfc.
Two Lanes Full Standards 4400 + 1800-3500 2600-3500 600-1800 600-1800 up to 600
ROW REQUIREMENTS FOR EXISTING
ADT
Two Lanes Tolerable Standards Where Tolerable Standards can
On Existing ROW up to 4400 2600 1300 not be achieved on existing ROW,
requirements for new location
should govern.
Where Tolerable Standards are not
possible on existing ROW, new
ROW Requirements will be: Design for tolerable standards
shall conform to and become
Two Lane Full Standards 2600 1800 1300 600 700 Less than 600 [ part of vitimate design.
Multi Lane 4400 3500
—
Design Speed Desir-| Toler-| Desir-| Mini-| Desir-| Toler-|{ Desir-| Mini-| Desir-| Toler-| Desir-|{ Mini-
able able able mum able able able mum able able able mum Projects on Primary System must
meet class HV standards for
1. Flat 70 50 70 60 70 50 70 60 70 45 70 55 design speed.
2. Rolling 60 40 60 50 60 40 60 50 60 40 60 50 ** Bridge widths measured to
face of curb or rail whichever
3. Mountainous (Use AASHO Is narrower.
Standards)
Lane Widths 13 12 13 12 13 n 13 12 12¢ | 12 n *For traffic volumes exceeding
r 1000 ADT 13' lanes acceptable.
Bridge Widths ** 44 28 44 40 44 28 44 40 28 20 30 24 Bridge widths for bridges over
400' long shall be considered
as Speclal Projects.
Shoulders Minimum effective shoulder for
. ! primary Federal projects fo be 8°.
Widths (Slopes é:1 or flatter) 9 8 9 8 9 6 9 8 6 4 6 4 Slopes 8:1 o flatter will be consid-
ered shoulders. Effective shoulder
Widths (Slopes steeper than 6:1) 9 8 9 8 9 8 9 8 6 4 6 6 width is distance between guard
fence and edge of traffic lane.
Bridges to be widened should meet
Right of Way Widths (Basic Design) 120 100 120 120 120 100 120 120 120 90 120 120 desirable standards.

HV - High Volume

MV - Medium Volume

LV - Low Volume
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TEXAS HIGHWAY DEPARTMENT

STANDARDS OF DESIGN FOR NON CONTROLLED ACCESS HIGHWAYS

Class 4L Class 6L
Rural Urban Rural Urban
Existing New Existing New Existing New Existing New
Location Location Location Location Location Location Location Location Capacities listed are based on
MAXIMUM PRACTICAL CAPACITY ADT good Design and Operational
FULL STANDARDS 15,000t 15,000t 20,000t 20,000t 25,000t 25,000t 30,000% 30,000% Controls
 —
EXISTING ADT Unfavorable Conditions may
REQUIRING HIGHER DESIGN THAN: consist of the following, sin-
Two Lanes Favorable Conditions 6,000 6,000 7,000 7,000 gularly or in combination:
Two Lanes Unfavorable Conditions 4,400 5,000 1. Numerous Traffic Crossings
Four Lanes Favorable Conditions 15,000 15,000 20,000 20,000 2. Numerous Roadside Businesses
Four Lanes Unfavorable Conditions 10,000 15,000 3. Numerous Turning Maneuvers
4. Restrictive Sight Distances
5. Restrictive Lateral Clearances
EXISTING ADT 6. Restrictive Lane Widths
JUSTIFYING EXPANSION TO ULTIMATE 7. Restrictive Grades
RIGHT OF WAY REQUIREMENT 8. Restrictive Passing Oppor-
tunities
Two Lanes in Place 4,400 to 3,500 5,000 to 4,100 9. Lack of left turn lanes reduces
6,000 7,000 capacity.
Four Lanes in Place 10,000 to 8,700 15,000 11,500
15,000 20,000
Design Speed Desir-| Minl-| Desir-{Mini-|Desir-|Minl-| Desir-| Mini-| Desir~| Min1- | Desir-|Mini-| Desir- [Mini- | Desir=| Mini-
able |mum {able [mum {able |mum |able |mum }able |mum jagble mum |cble |mum lable |mum
Flat 70 40* |70 50 50 40 60 50 70 40* |70 50 50 40 60 50 * Use for heavy betterment
Rolling 60 40* |60 45 50 30 60 40 60 40* |60 45 50 30 60 40
Mountainous (Use AASHO Standards)
Lane Widths 12 11* 12 12 12 11*% 12 12 12 11* 12 12 12 11* 12 12
Median Width 44 6 44 36 30 6 44 6 44 6 44 36 30 6 44 6 Where desirable lane widths are
used Minimum shoulder width may
be reduced to 8' if desired. (10
Shoulder Outside 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 minimum on Interstate)
* Use for heavy betterment
Shoulder Inside 6 6 4 6 6 6 6 4 6 6 Inside shoulder not necessarlly
all paved,

4L - Four Lanes for moving traffic

6L = Six Lanes for moving traffic
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2.2) Lg. JT-Z Lr Pafrm 7 2 Lanes with porking
Lfn - Lf’, 4 Lanes No parking 18" Min.
12" Min.
| | Median
i el
7 W @ Sty Lonstruction
¢ ‘ UZZZ) Srate Construction
A i i
11" Min. +% 45'Stote | 1% 11 Min.
"Min. Construction Min.
(Maximum)
g2
| | b
o 70' ROW. - ]
Minimum

70 FOOT ROMW.- 45 STATE

CONSTRUCTED PAVEMENT
2 LANES WITH PARKING
4 LANES NO PARKING

- . 69"
|
- L . ”//’ B " /" . P
T %+ o Barking | 4 Lones with parking
’0 - 4,//_7 // § o It ]
Lane Lane Lmo T Tone 6 Lanes No porking

”7 e ‘]Twm Aﬁa‘r

4 Lones & medion No porking

§ City Construction
S

I

7
|

|
|

I

"

Min.

61" State Construction
(Maximum)

i
80" ROW
Minimum

90 FOOT ROW.-6l' STATE
CONSTRUCTED PAVEMENT
4 LANES WITH PARKING
6 LANES NO PARKING
4 LANES 8 MEDIAN NO PARKING

% il el |

e J./éL o ‘

UZZZ3 State Construction

4 Lanes with parking

6 Lanes Mo parking

4 Lanes 8 median No parking

DN,
N 7 ?//J 777 T 77 Z

| g
A I
Min. 65" State Construction

90 ROW

S
§ City Construction
0N

» o - /4 " | @I Srate Construction
Min Min.
\
Y

Minimum

90 FOOT ROW.-65' STATE
CONSTRUCTED PAVEMENT
4 LANES WITH PARKING
6 LANES NO PARKING
4 LANES 8 MEDIAN NO PARKING

72’
P % !J@ i g | 4 Lo @ R porkty
2 " " 2z, " L " . 2"
Ts T s ] e I T = 6 Lanes & median No parking
Medion |
Area ]
: 2212l el o comarcren
r r .
10" /-5 [ ) £ ’ /-71 l 10 TZZD State Construction
Min. Min. 69" State Consfruction Min " Min
' (Moximum) ?F
R . g2'ROW B
Minimum

100 FOOT ROW. 69' STATE

CONSTRUCTED PAVEMENT
4 LANES WITH PARKING 8 MEDIAN
6 LANES & MEDIAN NO PARKING

84’

4 Lanes & median with porking

6 Lanes & medion No parking

c//y Construction

81" State Construction - ‘ Min.

| o.
| | | i
L . Iod'ROW —

Minimum

120 FOOT ROW. 8I' STATE
CONSTRUCTED PAVEMENT
4 LANES WITH PARKING & MEDIAN
6 LANES 8 MEDIAN NO PARKING

NOTES

1 The treatment of the narrow Median area will be dependent on the conditions on
the particular project
2. Whers porking lones ore provided iitiolly the povement should be of such width
1hat the parking area can be converted fo use as on efficient moving troffic
lane If future conditions warrant this.
3. Wnere norrow 4’ median is indicated a wider median and lef! turn lanes shall be
provided ot importfont infersections.

STANDARD CROSS SECTIONS
FOR CURB AND GUTTER
SECTIONS

vm‘Mu., w10 raostet w0

s




STANDARDS OF DESIGN FOR TWO LANE & MULTILANE

RURAL HIGHWAYS

Full Standards (New Location)

Minimum ROMW. Width 120"

Fhldrs‘

P

6 24' Pavement Desirable
22 Minimum

m’/////////[//////[/i

s. 6¢1
- _ _- Max. 3¢l
Fiot bottom ditch
if required
CLASS LV
Existing ADT Under 600
y Minimum ROW. Width 120
9 26’ Pavement Desirable 9'*
Shidrs. Shidrs.
————— =< Pes. 61
61 \ Mox. 31
Mox. 41 Flat bottom ditch

CLASS MV
Existing ADT 600 - 1800

Minimum ROW. Width 120"

if required

Where 24' roadway is specified on class
HV and MV shoulder should be 10"

; 9' 26' Pavement Desirable L 9
Paved Paved
Shidrs. Shidrs.

CLASS HV
Existing ADT 1800-3500

= _>< s. 6:1
K ox. 31
Flat bottom ditch
if required

. 200 Minimum ;
44' Provides for two additional lanes 36' Shields passenger cars and
plus o 20 foot median 44'-54'+ Des. small trucks in median
54' Shialds all legal vehicles i 3 3 4-6 36" Min. 4-6 ’ '
m.d?ur'v gal v cles in o LI 24 6 24 10

Paved Paved
Shidrs. Shidrs.
| >
! I
s. 6 1
ax, 371 ¢ = v = 7 =T
Glm bottom ditch
s. 6:1 if required
es. 8 ox. 4:1
Moax. 6:]
MULTILANE

®NOTE: Paved shoulders should be
provided where A.D.T. exceeds 1000
V.P.D.

Existing ADT 3500 And Over

NOTE: Deminsions should be as

shown on sheets 1-3 and [-4.

-3
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Emergency Mountable I Mountable II Emergency Mountable III Barrier I
CURBS
Tratfic | 4' Median Area Traffic Tratfic 4'Median Area | Traffic
Lane Lane Lane Lane

7 Rough Texture
With Paint Lines
In some cases a flush median area with a rough texture
and outlined with paint lines will be permitted but usually
is not recommended.
Traffic 16' Median Area | Traffic
Lane Lane

=

MEDIAN SECTIONS

/A%/ I - Al

PLAN VIEW OF MEDIAN SHOWING LEFT TURN LANES

CURB AND MEDIAN TREATMENT

IN-4 March, 1961



WARRANTS FOR MEDIANS

When these conditions exist in the design of a new arterial street or when an exist-
ing arterial sireet is to be improved, a median which forms a barrier that traffic will not

cross intentionally should be included as a part of the design.

1. The average daily traffic for the design year (usually 20 years in the future) is
9,000 cars or more, regardless of the expected speeds; or
2. (a) Traffic volumes are such that a facility with four or more lanes are needed
for moving traffic; and
(b) The speed which traffic is expected to move during the off-peak periods is
35 miles per hour or higher (speed determination should be based on design
operating speed values rather than posted values).
These conditions require a median wide enough to accommodate a lane for left turn-

ing traffic at intersections,

There may be locations where these conditions are not satisfied but where a median
is desirable. These locations might be where there are a large number of points of access
to the artery, where it is necessary to control unsafe movements, where a large number of
pedestrians must cross the thoroughfare, where cross street traffic volumes are unusually high
or where one or more other undesirable conditions which might be cured or partially cured
by a median exist. These locations should be studied carefully to determine if @ median
would materially improve the situation.

These warrants were determined by the Texas Highway Department, Texas

Municipal League Joint Committee, Median Practices on Highway Routes on

City Streets. Copies of the report of this committee, "Why A Median?" are

available from File D-16.

-5 March, 1961
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___Normal Le o, Ls L_Fully Superelsvated
urve
c.o.,.A1‘ Hiii o

1 : | )
2 | | _+9w1i10_m'_°!_ vement__
L —**1"" 1 s
= T <
o —r T"L 3

Orown H.T. (LT T

; ¥ .#*% %Qmum_mu

A-PAVEMENT REVOLVED ABOUT CENTER LINE

DESIGN VALUES FOR RATE OF SUPERELEVATION (e)
AND LENGTH REQUIRED TO ATTAIN SUPERELEVATION

Te =M+ TopTon o72

V= 50 m.p.h. V=60 mph V=70 mph
Transfion Length (L) Tronsifion Length (L,) Tvumon Lﬂ\qfh%)
& Approx 75 e V.C. = Approx.

|d=36]d= 48|
16 lanefS lone| 2 lone ione}8 lone|

d=12'|g=24]d= 3 o-

~iN|ol

I90 290/390 [580 | 080]240/360{480|720

210 [ 310[410 [620 D Max. = 3.5°
220[320]430]650

— Normal | L Ls 1L Fully Superelevated
rown Gurve
—t= 0

' )
I ml | | 'fl_cmm 2dge of povement _
= T il |
I . | T 3 Actual g profile
" l _ ! oE T ¢ profile
—Tc T T T ‘l_ - _|_ T T nside sdge of povement
ot |
S .
———M%&fﬁw—%m Wi ——
A B c 0 E

B-PAVEMENT REVOLVED ABOUT INSIDE EDGE

Normal | e | Ls L Fully Supersievated
Grown - 'I R Curve
| e
o,
4 1 ! ¢ profila
T T ge of pavement
Normal
Crown

Actual € profite

| " Inside edge of povement

b |

[
- mi_n \* S =
A c 4]

C-PAVEMENT REVOLVED ABOUT OUTSIDE EDGE

D Max. = 50°

d = Distonce from axis of rotation
to edge of pavement
"¢’ Mox. = 008 ft/ft.
RC=Remove odverse crown, superelevate

at normal crown slope

WHERE IT IS NOT FEASIBLE TO EXTEND THE
SUPERELEVATION RATE THE FULL WIDTH OF
THE SHOULDERS, THE SHOULDER SHALL BE
ROUNDED WITH THE GRADE OF THE
PAVEMENT CROSS SLOPE AND THE GRADE
OF THE SHOULDER CROSS SLOPE NOT TO
EXCEED 7% AS SHOWN IN SKETCH.

SYMBOLS & FORMULAE

INTERSECTION ANGLE BETWEEN MAIN TANGENTS FOR
ENTIRE CURVE.
DEGREE OF THE CIRCULAR CURVE.
RADIUS OF THE CIRCULER CURVE.
L, - 00003 L, (6,F
= LENGTH OF SpIRAL.

Fmo p

0% x
xz
7
b

5
£z
L

(L,) D OR APPROX. 1/4 Y.
E+pSEC O8/2
LENGTH OF SPIRAL FROM T.5. TO ANY POINT.
SPIRAL DEFLECTION ANGLE FROM T.5. (OR 5.T.)
=173 8, (/LR
NORMAL VERTICAL CROWN IN FEET.
= DISTANCE FROM AXI5 OF ROTATION TO EDGE OF PAVEMENT.
FULL SUPERELEVATION PER FOOT OF Wi
= LENGTH OF CROWN RUNOFF = L c/de.
SAFE SIDE FRICTION FACTOR.
TS 8 ST = TANGENT TO SPIRAL AND SPIRAL TO TANGENT.
SC & CS = SPIRAL TO CURVE AND CURVE TO SPIRAL.

oo =mw =

DETAILS FOR ATTAINING SUPERELEVATION

SUPERELEVATION VALUES (e) SHOWN N THE TABLES ARE SUPERELEVATIONS PER FOOT
OF PAVEMENT WIDTH TO BE OBTAINED AT THE 5.C. AND C.S. AND THROUGHOUT

THE CIRCULAR CURVE. SUPERELEVATION FOR ANY POINT ON THE SPIRAL IS TO BE
OBTAINED [N ACCORDANCE WITH THE DIAGRAMS SHOWN ABOVE EXCEPT IN
CASES WHERE CENTER LINES OF CURVES ARE NOT ON UNIFORM GRADE, IN
WHICH CASE A PROFILE OF THE OUTER AND INNER CROWN LINES ARE TO BE
PLOTTED AND THE GRADES ADJUSTED TO SECURE A SATISFACTORY RIDING
SURFACE AND APPEARANCE.

LAYOUT OF CURVE WITH SPIRALS

GENERAL NOTES

MAIN LANE CURVES SHALL BE SPIRALED AS SHOWN HERE OR AS SHOWN ON PLAN
PROFILE OR TYPICAL SECTION SHEETS. LENGTH OF SPIRAL (L,) SHALL BE A5 SHOWN
IN TABLE

EXAMPLE: 2 LANE HIGHWAY ON 2°00' CURVE, DESIGN SPEED 70 M.P.M,,
PAVEMENT TO BE REVOLVED ABOUT & . NORMAL CROWN 3/16 " PER FT
OR C=.19 FROM TABLE =200, e=.056, L =L, c/de-200 (.19)/12x.056 L.~57

CURVES WITHOUT SPIRALS SHALL HAVE THE SUPERELEVATION INTRODUCED IN THE
SAME MANNER AND OVER THE SAME CALCULATED LENGTH AS FOR SPIRALED CURVES,
CURVES WITHOUT SPIRALS SHALL HAVE 2/3 THE TRANSITION LENGTH (L) OUTSIDE
THE CURVE ON THE TANGENT AND 1/3 ON THE CURVE

VERTICAL CURVES MAY BE INTRODUCED AT THE BEGINNING AND END OF THE
TRANSITION IF NEEDED.

A STRAIGHT LINE SLOPE SHALL BE USED ON ALL SUPERELEVATED CURVES, EXCEPT
FOR RIGID PAVEMENTS ON CURVES OF 1°00° AND LESS, WHERE THE NORMAL
PAVEMENT CROWN SHALL BE RETAINED, UNLESS OTHERWISE PROVIDED IN THE
PLANS,

THE FULL CROWN WIDTH SHALL BE UNIFORMLY SLOPED UNLESS THE NORMAL
SHOULDER SLOPE IS GREATER THAN THE SUPERELEVATION IN WHICH CASE THE
INORMAL SHOULDER SLOPE SHALL BE MAINTAINED

WHERE ICING CONDITIONS ARE PREVALENT A MAXIMUM e OF 0.06 FT./FT.
SHOULD BE USED.

CCOMPOUND CURVES APPROXIMATING A SPIRAL MAY BE USED WHERE THE USE
OF A SPIRAL MAKES STRUCTURAL DESIGN UNNECESSARILY COMPLICATED.

CURVE SUPERELEVATION
AND TRANSITION STANDARD
Max e = 0.08 ft. /ft.

GST 62

e

Texas |
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STOPPING SIGHT DISTANCE
ON VERTICAL CURVES

Design Speed Sight Distance K K
M.PH. Feet [ 2
40 275 55 35
50 350 75 55
' ST 60 475 105 80
70 600 145 105
K= Headlight Control
Ko= Comfort Control
When S>L When S<L
2
.oc.|400 +358 . AS
L=2S E‘T“J L*200+355"
Where :
L= Length of vertical curve in feet
A= Algebraic difference of grades
S= Sight distance in feet
Ve Design speed in M.PH. for "S"
SAG
K = Length of vertical curve per unit of aigebraic difference in grade
L=KA
When S>L When S<L Design Speed Sight Distonce K
200 NS M.P.H. Feet
L= 28—[——-] Les —5== 40 275 55
A 1400 50 350 85
Where . 60 475 160
L= Length of vertical curve in feet 70 800 255
A= Algebroic difference of grades in percent Note :
S= Sigh' distance in feet He|gh' of eye = 375 feet
V= Design speed in M.PH. for "S"

CREST

Height of object = 0.5 feet

-3
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STOPPING SIGHT DISTANCE
ON HORIZONTAL CURVES

Sight distance (S) measured along this line:

or cutbank

AN

R -1 R-N
Height of eye 3.75 feet. Height of object Q.5 feet. S* 28.65 cos R

/

At obstruction, line of sight is 212 feet

above center of inside lane

S = Sight distance in feet.

R = Rodius of € inside lane in feet.
N = Distance from inside lane in feet.
V = Design speed for S in M.P H.

ANGLE IS EXPRESSED IN DEGREES

b ]

Formula applies only when S is equal to or

DESIGN SPEED | SIGHT DISTANGE less than length of curve.

M.P H. FEET

20 275

50 350

50 475

70 600

DESIGN SPEED IN MILES PER HOUR
30 40 50 60 70
25 /1 / A X / / X ANV
- N /Yy /\/ /1 /1 1/ 1/ pd / A N
VA AWy SRVAR VERVERAY 4 Va4 AN
- I/ NAVE 4 A N /17 / NN A
;27////Q7 AN ANWAVA A S NA S ASA A
2 VAW AV AVARVERV4 XA/ x A7 1~
— / / / / / / /("\3’/ / / j/ /
w |/ VYA ANW AW AVAE SLwe . e ey
3 YAVAVAVARVA X / f il 7 |
2L ALX A a4 A AN A A e
o SV /1 a4V -~ P L~
g / / /] / / e . // A L / /
e V/ ¥ S A AN A od
L LA A A 1 ol P
g 10| // / d / 4 4/ :,// // // /!\0 //
< A7 7 A L — Qe
N s A A e —
e e 1 —_— 1 — 1 —T
5L e — 1
200 250 300 350 200 450 500 550 00|

SIGHT DISTANCE IN FEET

Ii-4 August 1962
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ALGEBRAIC DIFFERENCE IN GRADES (PERCENT)

A

|6 Cd
7
/ 4 A
IS / // e
7
14 / // //
7
7
13 Ig} // / /,‘/ ///
w” > A
12 </ i - N~ e
. v
S XY Q& vd
I Qy A // ‘ x‘zg f L 4
o <; %
v ¥ b -
10 & o
'f)/ c'\)/(/ \‘:’0
5 >/ O L >
‘\(\\/ Q"
ofr \$
8 // e.;/, OJV //
/ 0\‘\/0, \\/ //
7 / N\ <)‘/ ')65
_\\\:P/ N o
(¥ % .?
: / , & o
rd
1 ]
5 / / i ( ]
/ // // //
* / / g // ] ~
s
s A A ) /:/ BL = KA
/ P 7 = ased On
/ L —] STOPPING SIGHT
2 A //f e Distance
L 3.75' To 0.5'
| > £ //
AT
ol
o) 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400

L = MINIMUM LENGTH OF VERTICAL CURVE (FEET)

MINIMUM LENGTHS FOR CREST VERTICAL CURVES
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ALGEBRAIC DIFFERENCE IN GRADES — PERCENT

A

e
AN
\\
N
N\
\
N

pL /AR i P
§7 ot ; /4 //4 A/ < %%
g f/f Q%"Zé’ Wi ) 7 1 P
/ < ,;76/«5 i/ p i
LK | JE |8 B
/ 7 / jl//*/fo> \“%{ 06‘99/69 4
/

. D2
/ o

&
/ L=KA

/
4
V4 o
AVar-

—— Minimum Design — Based On Headlight Control
prd — — Minimum Design — With Fixed Source Lighting

7 Based On Comfort Control

/4

SN NSNS
AN
A

A

%j

(0] 200 400 600 800 1000 1200 1400 1600 1800 2000 2200
L= MINIMUM LENGTH OF VERTICAL CURVE -FEET

MINIMUM LENGTHS FOR SAG VERTICAL CURVES

2400




L=LENGTH OF VERTICAL CURVE-IN STATIONS
3 4 5 6 7 8 9 10 1l 2 13 14 5 16 17 8 {9 20 21 22 23 24 25 26
P

/ / / , // /) 4 / When S :SRMULAE

=200}

) A / / // S=ZR_Q+_;.

When S<L

$=374 /L/A

L=Length of Curve in Feet
S=Min. Stopping Sight Dist.in Ft.

%
~
AN
N

A\

%M’!H

RN
| ~~S3ny.
) NS

Height of Eye = 3.75'
Height of Object = 0.5'

S up
Qo) 1
O
-
N
\
N
N

N
N\

\QOIA','°
‘!34
e J
%
RS
Y/é,’

LT

ALGEBRAIC DIFFERENCE IN GRADES — PERCENT

A

"o A
< N =
\ 5} B P
\ / / A S P P
Y %
Q 4 /
\ ( / / y & & L1 L
W / _——
/ / /\\/ g 7 7 "0“‘?/ 1 o al — | |
/ () \ / / / S: | —
// ///}>\<ﬂ/7/ / ‘—nocl/‘// //_/ ///
N / / B 0\ / 1
/ /_/ L > -~ "] | — = \ ///’
[—1 -l L— 1200 | —— [ ——
e — —— T [ sje00¢" [~ f——=—o — ]

2961 4snbny

STOPPING SIGHT DISTANCE CHART

SHOWING LENGTH OF VERTICAL CURVES
FOR VARIOUS SIGHT DISTANCES
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ALGEBRAIC DIFFERENCE IN GRADES - PERCENT

| 2 3 4 5 6 7 8

LENGTH OF VERTICAL CURVE - IN STATIONS
5 16 17 |

9 |

o 12

13

14 |

8

19 20 2|

22 23 24 25 26

FORMULAE: q r / d
L-2s-84 o / / P4 //
Valid only where L<S. y 4 7 L~
L= &2 5 /
8H N r A v
Valid only where L>S. S &5 v =
L = Length of vertical curve (Stas.). . 97/ 7 / / /
S = Sight distance (Stas.). S S /| A ]
A= Algebraic difference in grades. % o S v /’
H = Distance from ground tfo line / CV N / /
of sight equals 4.I'. ’ 9 P> OLGQ | ,/ ]
/ ;@)6 0«\5\ / // /
{ / v %0y . 0-\5\0 /
)
AN/ ) ST | e
/ \\/ / / / 0 S > L |
/ / ‘l\ N ) / / B oo 1
4 VAR /< 7 // - oF )
/ / / AN P L \zcd/g‘?“\/r/
~ 19
] P I // ) Sﬁﬂ@“/
- ~ Iy
/ / / / /' \\~.\ /‘
— ] L — - T e il 000|Sighl_Distance
— 1 1T ___—P—“/"_ﬂ/ == =+
S REEE | e _’_4__-—————'_'—'_-. T —— [ = — ]

PASSING SIGHT DISTANCE CHART

SHOWING LENGTH OF VERTICAL CURVE FOR VARIOUS SIGHT DISTANCES
BASED ON EYE HEIGHT OF 3.75' AND VEHICLE HEIGHT OF 4.5'
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CLASS HV HIGHWAYS - Provide climbing lane and parking shouider.

CLASS MV HIGHWAYS - Desirable treatment: same as for CLASS
HV HIGHWAYS. Minimum treatment: convert
shoulder to climbing lane.

CLASS LV HIGHWAYS - Make studies to determine feasibility of

converting shoulder to a climbing lane,
taking into account:

(1) construction cost and,

(2) volume of heavy trucks.
0%

EXAMPLE OF USE OF CURVES

\%o.~ '{00‘ 0%
| 1300

L]

Area in which climbing lanes should be
considered according to warrants.

Area in which climbing lanes are required
according to warrants,

|
32 MPH. and

4%~ |

l S2
I

acceferating

109 Transitions ‘
H/ 3000 Toses'

DISTANCE (Thousands of feet)

DECELERATION
on grades indicated

\ CLIMBING LANE
47 M.P.H. and 15 M.PH. speed 5
decelerating reduction
50 50
| @ L. 5% 14 :5}% P 1T
A = -14
=
oA
= ==
= y L~
N ~ - L
5 N 2 s EEE i
20 ¢ AY D =TT 11 | ‘&‘2_ ]
AVA I~ »n ”
AN yd - 3%
N L + i
10 \7&13\ 10 .
=
0 i 0
0 2 3 4 5 6 7 8 9 ) 1 >

NOTE:
Dashed lines on groph indicate steps taken
in finding proper location for climbing lane
shown on sketch.

3 9 5 6
DISTANGE (Thousands of feet)

ACCELERATION
on grades indicated

SPEED DISTANCE CURVES

FROM ROAD TEST OF

A TYPICAL HEAVY TRUCK

OPERATING ON VARIOUS GRADES




AIRWAY - HIGHWAY
CLEARANCE REQUIREMENTS

CIVIL AIRFIELDS

c:e m
CLASS AND RUNWAY LENGTH 0 b c d le (osF,:g?:a :rf‘ ,D.x lnsm:\;m nstrument V
TYPE OF SERVICE | AT SEA LEVEL surface) | (Minimum) (Minimum) | (Minimum) {(Minimum)
|. Personal 1500 - 2300 200 [2,200] 10,000| 200 |500] 20:I 200 150 - 15
2. Secondary 2301 - 3000 250 [2,250| 10,000 200 [500| 20:1 200 225 - 15
3. Feeder 300l - 3500 300 |2,300}10,000| 200 |250] 40:I 300 300 750 15
3. Trunk Line 3501 - 4200 400 12,400]10,000| 200 |250| 40:1 300 350 750 15
4. Express 4201 - 5000 500 {2,500{10,000] 200 |250| 40:| 300 425 750 15
5. Continental 5001 - 5900 500 {2,500 10,000 200 {250 40:i 300 500 750 15
6. Intercontinental 590! - 7000 500 [2,500|10,000] 200 |250| 40:! 300 575 750 i5
7 lIntercontinental Express 700! - 8400 500 {2,500{10,000{ 200 [250] 40:} 300 650 750 15
Instrument Operations 1000 [4,000]10,000| 200 [200| 501 300 - 750 15
—J
Q. Width of approach area (and approach surfoce) at clear zone end.
b. Wwidth of approach area (and approach surface) ot approach end.
c Length of approach area (and approach surface) measured horizontally
beyond clear zone.
d. Length of clear zone.
e Elevation of approach surface above end of runway at distance "¢
Dy Minimum horizontol distonce from the end of the runway to the nearest
edge of existing or proposed highway pavement. Where paved runways do not
exist, this distance should be measured from the end of the landing strip.
m. Minimum transverse clearance distance, centerline of runwoy to fixed obstacles.
\" Highway clearance, profile at pavement edge. Minimum vertical clearance
is 15' anywhere in approach orea and under transition surface.
Horizontal angle between runway centerline extended and highway.
N
Sev NOTES:

All dimensions in feet,

Approach data conforms to CAA Technical Stondards TSO -Né6a
and TSO-NI8.

COURTESY OF
U.S. BUREAU OF PUBLIC ROADS

I -10 March, 1961
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PAVEMENT STRUCTURE

Shoulder Surface = Wearing Surface Shoulder Base
(When Required)

/— Finished Grade

M Base ~ Pavement \\\\\\\Vm\

2. % 5. :/Subbase 5. % s .
St Subgrade Treatment Il TS
' S/ S/

~e . . o .
> .o - - . of

Subgrade
Subbase Grade

Natural Ground or Embankment

»*
A shoulder surface will not be required where the shoulder material is relatively impervious

ond has sufficient resistance to wear.

PORTLAND CEMENT CONCRETE PAVEMENT:

Following are the design details currently recommended for the various types
of Portland Cement concrete pavements.

CPJR(F)-62 Concrete Pavement, Jointed, Reinforced (Fabric) - 1962
CPJR(B)-62 Concrete Pavement, Jointed, Reinforced (Bar) - 1962
CPCD-61 Concrete Pavement, Contraction Design = 1961
CPCR(B)-62  Concrete Pavement, Continuously Reinforced (Bar) - 1962

TA(CPCR)-62 Terminal Anchorage, Concrete Pavement, Continuously
Reinforced - 1962

TA(CPJ)-62  Terminal Anchorage, Concrete Pavement, Jointed - 1962

The supporting material used directly beneath the concrete pavement shall provide for
uniform support throughout the life of the pavement. The supporting material shall be

of such quality as to restrict pavement deflection such that the induced stress in the slab
will be within the working range. Also this material shall be of a non-erosive type when
subjected to the hydraulic pressures produced by the pavement deflections. If necessary,
a stabilizing agent shall be used to accomplish these objectives.

vV -2 August 1962



FLEXIBLE AND SEMIFLEXIBLE PAVEMENT STRUCTURES:
Due to the wide variety of materials used, no standard details for flexible or

semiflexible pavement structures are shown. The designer should, using the design
criteria shown, develop a suitable pavement structure for the conditions encountered.

CRITERIA FOR MINIMUM LAYER THICKNESS

Minimum Thickness (Inches)

LAYER DESIGNATION HV MV Lv

Flexible and Semiflexible Pavements:

Subgrade Treatment 4! 4! 4!
Subbase 4! 4! 4!
Base 8 7 6
Wearing Surface 13 DST?3 SST?
Shoulder Base 8 7 6

Portland Cement Concrete Pavements:

Subgrade Treatment 4! 4! 4!
Subbase 44 44 44
Pavement * * *
Shoulder Base *k *k *%

' Only when the layer is required

2 One Course Asphalt Surface Treatment

3 Two Course Asphalt Surface Treatment

4 When the layer is required to prevent pumping

*Based upon actual design wheel load encountered with minimum of 12 kips, 10
kips and 6 kips for the HV, MV, and LV highways respectively.

**The minimum shoulder base thickness shall be the selected pavement thickness.

PAVEMENT STRUCTURE DESIGN CRITERIA

The design procedures for the various types of pavement structures may be found
in the Design Manual for Controlled Access Highways, published by the Texas Highway
Department as follows:

Portland Cement Concrete Pavement Design Procedures Topic 3-300
Flexible and Semiflexible Base Design Procedures Topic 3-400
Evaluation of Existing Pavement Structure for Overlays Topic 3-600

March, 1961
Iv-3



GENERAL NOTES

1. ALL GROOVED JOINTS SHALL BE FORMED OR SAWED VERITICAL AND TRUE
TO LINE BY AN APPROVED METHOD AND FILLED WITH JOINT SEALING

Dowels @ 12" (Smooth) . Dowels @ 12°(Smooth)

Pavement Edge or Longitudinal Joint

2. CONSTRUCTION JOINTS MAY BE FORMED BY THE USE OF METAL OR WOOD
/" (Tongue and groove with tisbars)

Z'I FORMS EQUAL N DEPTH TO THE NOMINAL DEPTH OF THE PAVEMENT, OR

BY OTHER MEANS WHICH HAVE BEEN APPROVED BY THE ENGINEER PRIOR
TO THEIR USE.

F

Sy
@

TT
1
T
im
T

|

3. TREATMENT OF PAVEMENT ENDS AT STRUCTURES OR AT FIXED OBJECTS
WILL BE SHOWN ELSEWHERE IN THE PLANS.

+

4. FOR FURTHER INFORMATION REGARDING THE PLACEMENT OF CONCRETE

r
2"

AND REINFORCEMENT REFER TO THE GOVERNING SPECIFICATIONS FOR

“CONCRETE PAVEMENT".

& o

bl

DETAILS AS TO PAVEMENT WIDTH, PAVEMENT THICKNESS, AND THE

L

CROWN CROSS--SLOPE SHALL BE AS SHOWN ELSEWHERE IN THE PLANS.

24

E i 6. THE MINIMUM TRANSVERSE LAP OF THE WELDED WIRE FABRIC SHALL BE

)

[
——"4"9x30" Tisbars @ 24" _Lu | S I — — X
! '[“ 12 INCHES LONG. THE MINIMUM LONGITUDINAL LAP, If USED, SHALL

BE EQUAL TO THE CENTER TO CENTER SPACING OF THE LONGITUDINAL

g
H

Grooved Longitudinal Joint WIRE.

Y J r ~ 1T 1S THE INTENT OF THIS DESIGN THAT THE LONGITUDINAL STEEL BE
) CONTRACTION JOINT AT THE CENTER OF THE SLAB. IT SHALL BE THE RESPONSIBILITY OF THE

. Section W-W CONTRACTOR TO TAKE ALL NECESSARY PRECAUTIONS TO INSURE

THAT THE FINAL POSITION OF THE STEEL IS WITHIN 1/2 INCH OF THE

SLAB CENTER.

a

w
1 4 8. CONCRETE SHALL NOT BE DISCHARGED FROM THE MIXER DIRECTLY'ON TOP

|

OF OR ON THE SIDES OF THE JOINT ASSEMBLY.

y-Al

2961 4snBny

i

3°H
Pavement Edqr——/ 2 e . THE CONTRACTOR SHALL HOLD AND SAVE THE STATE, ITS OFFICERS, ITS
. " o ash AGENTS, AND ITS EMPLOYEES HARMLESS TO LIABILITY OF ANY NATURS
Oowsls @ 12" (Smooth) Dowels @ 12" (Smooth)——————— OR KIND, INCLUDING COST AND EXPENSES FOR OR ON ACCOUNT OF
ANY PATENT-OR UNPATENTED INVENTION, ARTICLE OR APPLIANCE
MANUFACTURED OR USED IN ACCORDANCE WITH THE DETAILS OF THESE
“PLANS.

PAVEMENT PLAN TABLE OF VARYING DEPTHS

— ‘l [ " Min. T An.mn‘?onnn)-m s"‘" g W«’ s ,.é.':::,:'é,,., (D'&.":l!")

14" Mox. Designs Ym;- ;t'viuu;o. ® | T presied

LONGITUDINAL CONSTRUCTION JOINT Sl
(Tongue and Groove with Tiebars)

(in.)
0 8i2-Yo- 1 4 558 l{oxz? 12 | 789 [%4x30"| 24 |084
i 9 ei2-Yo-1 | 4 |558|fexad| 12 [566 [*4x30" 26k |075
16'-0" N 8 812-12 4 | a7m [1"exig"| 12 |40l [*4x30" 30 |o67

—-
—1
o

es—-1 | 3 | 766|hex22] 12 [789 [Fax30] 18 |11

H 9 e8-Y-1 | 3 | 766|kex207 12 [566 [*4x307 20 |1.00

Edge of Lane

6.20("ex18" | 12 | 401 [Fax30] 22 |091

Joint Sealing
Compound
% . 1.0ne of igns must be crossed out.
Losqitudinel Wirse —10 be used with subbases having
low factor.
b Halternate— o be used with subbases having
@ high friction factor.

2. Steal weights ora for contractors information only.
*Code for welded wire fabric

sverse Gouge of "miu wire.
Wiobia ot varying dapine) GROOVED LONGITUDINAL JOINT 40— Gouge of longiludinal wire

Tron: Wire
(Size and Spa Spoc neverse
ing of tror wira (in)
(Sawed or Formed with Tiebors) Spacing of longitudinal wire (in)

Section Y-Y

Tronsverse Wires

'-4" for L-Alternate
'~6" for H-Alternate

4 TEXAS HIGHWAY DEPARTMENT
“E1* Minimom Over inal Wire
" Minimum Overhang _Eﬁﬁ‘ﬁﬁmﬁ.s t&m;mw CONCRETE PAVEMENT DETAILS
Toncvars e TYPICAL SECTION JOINTED REINFORCED
Sactioniz>2 WELDED WIRE FABRIC

CPJR (F) —62

TYPICAL SHEET OF WELDED WIRE FABRIC

Onawine } Care ren s smare | reoenat am pmosect wo. 3

. & |rexs]

Sxow. bRl oo o] = | e
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GENERAL NOTES

i
sections shown slsewhere in the plons.

with typical cross

g 2 i i
1 806 1 = Btz 1+ ALL GEOOVED JOINTS SHALL B FOBUED OF SAWED VERTICAL AND TRUE TO LINE BY AN APHOVED
METHOD AND FILLED WITH JOINT SEALING COMPOUNS
4] T® |
HT 11 2. CONSTRUCTION JOINTS MAY BE FORMED BY THE USE OF METAL OR WOOD FORMS EQUAL IN DEPTH
T T —1 1 TO THE NOMINAL DEPTH OF THE PAVEMENT, OR BY OTHER MEANS WHICH HAVE BEEN APPROVED BY
] — * O THE ENGINEER PRIOR TO THEIR USE.
] r . 3. TREATMENT OF PAVEMENT ENDS AT STRUCTURES OR AT FIXED OBJECTS WILL BE SHOWN ELSEWHERE
] . IN THE PLANS.
©— doint Seatin _— oot 4. FORFURTHER INFORMATION REGARDING THE PLACEMENT OF CONCRETE AND REINFORCEMENT REFER
O Grooved  Longitudinal Y onpou 1A TO THE GOVERNING SPECIFICATIONS FOR "CONCRETE PAVEMENT".
R, _/ - . 24' M 5. DETAILS AS TO PAVEMENT WIDTH, PAVEMENT THICKNESS, AND THE CROWN CROSS—-SLOPE SHALL BE
f ‘ Longitudinal Bors Tronsverse Bars AS SHOWN ELSEWHERE IN THE PLANS.
¥ J w w F 1 s BARS AND BARS SHALL BE TE GRADE, HARD GRADE, OR HIGH
4 [ } YIELD STEEL [N ACCORDANCE WITH THE SIZE AND SPACING SHOWN IN THE TABLE,
Transverse Bor: itudinal  Bers @ (B) CONTRACTION JOINT EXCEPT THAT ONLY INTERMEDIATE GRADE STEEL SHALL BE USED WHERE BARS ARE TO B BENT.
4 e
4 —[ i | Section W—W 7. IT IS THE INTENT OF THIS DESIGN THAT THE LONGITUDINAL STEEL BE AT THE CENTER OF THE SLAB. 1T
] L SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO TAKE ALL NECESSARY PRECAUTIONS TO INSURE
] T +—t N THAT THE FINAL POSITION OF THE STEEL 1S WITHIN 1/2 INCH OF THE SLAB CENTER.
1 l:’:l r 8. CONCRETE SHALL NOT BE DISCHARGED FROM THE MIXER DIRECTLY ON TOP OF OR ON THE SIDES OF THE
[ 4 | JOINT ASSEMBLY.
=0) N Fovement  Edge 2 9. ANY APPROVED METAL CHAR TYPE OR DESIGN, WHICH WILL SATISFY THE REQUIREMENTS NOTED HEREON,
WILL BE PERMITIED. CHAIR SPACINGS SHALL NOT BE GREATER THAN 60 C-C MEASURED PARALLEL TO THE
PAVEMENT CENTER LINE AND 30° C-C MEASURED PERPENDICULAR TO THE PAVEMENT CENTER LINE.
TWO LANE PAVEMENT PLAN 15" ADDITIONAL CHAIRS SHALL BE USED IF NECESSARY TO MEET THE STEEL PLACEMENT REQUIREMENTS.
(24 h. Placement)® aLl®
| ’ 10 THE CONTRACTOR SHALL HOLD AND SAVE THE STATE, (TS OFFICERS, ITS AGENTS, AND ITS EMPLOYEES
2" Min. P | HARMLESS TO LIABILITY OF ANY NATURE OR KIND, INCLUDING COST AND EXPENSES FOR OR ON ACCOUNT
Longitudinal Bars T I e 1 OF ANY PATENT OR UNPATENTED [NVENTION, ARTICLE OR APPLIANCE MANUFACTURED OR USED N
\\-. . 2 ACCORDANCE WITH THE DETAILS OF THESE PLANS.
g Tr 8
é 2wl d S0 Tromaverse; Bors TABLE OF REINFORCING STEEL SIZES, SPACINGS
i ~ T =1 Mo AND ESTIMATED QUANTITIES
LONGITUDINAL CONSTRUCTION ~ JOINT 24 PLACEMENT wom | 12 PLAGEMENT wiw || DOWELS TTE Bans
e (Tongue and Groove with Tie Bars)
= §0-6 o | VG| wT VG| wT
41 1 Section X —X DESIGNS [THICKNESS) preey
To F O | O [elclerond, o poclor
N N @« |©O 6l w3 |oF o) for o1
+ | [ on
Dowels @ 12" +—t
Transverse Bars @ (©) IZEC 2 0 f3|a|s(a 3 |aosl3[a 8|4 7% 12 [709* 4 24 |04
] y Edge of Lan L 9 |[3]a[ef|a|osp|st|red 3|4 |o4]a 12 [ss6l" d 264 07|
- = - { 8 [3]af0]a30]3]cags]2]i0]a T4 12 [401|" 44 30 |os7]
¥ f= Min % ol
®— Grooved Longitudinal j (©] Joint s«ung_?j‘ 4 Longitudinal Bars 0 la « el s krdl s | 7 % 2 [7e9"% ] 18 it
Joint i Compound
- S " T 2 - L ‘—) A @ H o [[afe]iz]a[20]3]esrfla]6[i2]a 12 “NE
) ’ ? Tronsverse 8ors % 8 o |2t|msp|a [22] 1 |asdla [of [i3g]a [22]|n Ve 12 [s01[*d 22 a0t
T
Longiudinal Bors BB 2| |se GROOVED LONGITUDINAL JOINT NoTE:
X (D) One of the alternate designs must be crossed out
L — _‘__J_ (Sawed or Formed with Tie Bars) 6 L. olvorhiste=1o:Di: used Wi subbisees. Kovieg. a) 16w
1 — - factor.
—t Swetion (Y=Y b H olfernale—to be used with subbases having o high
1T T —* "8 friction facor.
(@) Steel weights are for confractor’s use only and include
| 1] T @_J weights of longitudinal and fransverse bars
1
= T o
+ ie Bors
1 + XJ |12 24 I
1 4 Longitudinal Bars @ 1 r
| BT —— | { R ® ® ® ® @& | © TEXAS HIGHWAY DEPARTMENT
4 4 + + 3
{ | | fl l l Jn J J l - Longitudinal Bars
[ E T h T 7 1 CONCRETE PAVEMENT DETAILS
Lo e —povenent E0ge 4FF Tromverse Bors =]
JOINTED REINFORCED
THREE LANE PAVEMENT PLAN TYPICAL SECTION
(12ft. and 24 f1. Plocement |* Section Z—2 STEEL BARS
CPJR (B) — 62
#Lone wdths ore for illusirative purposes only ond
should not be used il in_confict

[ON BFM | Owws | GTE [ ek | resemac reemer v i
focon wis]—cm e [ | *
for sfc | o

counry T comr Taact. o

& ] I 1 1
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shown on typicol section
-

Lone Width os

LONGITUDINAL JOINTS TRANSVERSE CONTRACTION JOINTS

| _<Edge of lone Top of form shoud be flush with the
; v oo surloce ond in no case more than & below.
b I-S‘F._.*__i_ﬁ K IO .
| 4" min. - 2"mox. J a < s ) : f
- . o o \ B '
; . B - .
- >
IS
s See note *3 ¥ o -
TYPE | = CONSTRUCTION N - & o -
(Tongue and Groove with Tie Bars) %
o . 0"
y i
e Edge of lane = R . °
I I'6" Tmefnla e ow o
See note #3 | i S
i mo [ Twmn o -
il e e TYPE A- CORRUGATED METAL
TP Rt . ( ® NOTE
def_x 3-0" tie bor 2-6"0c sonc | Parmissible Fabrication Tolerance — The semicircular segments shall be connected af
o common point of fongancy on the verfical oxis of the joint or by o segment not
rth of one inch (i) in length at right angles %o ond symmetrical
mlh the vertical axis of the joint.
TYPE 2 — GROOVED
(Sowed or Formed with Tie Bors)
’\_ 10" % 10" _i
, | . ),__ + min - 4 max
i -
N \~H "Ii . R
- .
IS
N
. = = — _,;l-ﬂ
Type B joint dowel bor spacing lad SRR 20° dowsl bor' cooted with o N
g : or iightty cooted with asphalt fo effectively
- § FS ovoid bondlnq with concrete. (See plan view . o
| 15°-0' 15" - 15-0 for -spoci
Mbowe g L we S
I o |
LB S P
3 avement  Edge TYPE B—GROOVED
’ (Sowed or Formed with Cooted Dowels)
Tronsverse  Confraction  Joints Z,
%3 3]
2-6,2-6"2-6" 26" 2'6"
T T O I O O B L
T T T T T T T T T .
. sbn_:..! 3.0 Bocking shim 4 x -} fixed to backing plate.
Longitudioal _ Joint in each 15 panel.
< - \For Tye B joint use I"x 20" smooth Weight = 08 bs./in. f. of 4
——  dowel bor of 12" 0.c. Weight = 4.45 longitudinal _joint. __Backing Plate fixed ¥ Vibrating Machine
—1= Ibs./lin ft of tronsverse joint.
oo 1

SECTION SHOWING BACKING PLATE
AND SHM TO BE PROVIDED IF COR-
RUGATED METAL CONTRACTION
JOINT FORM IS INSTALLED BY
VIBRATING MACHINE.

PLAN VIEW OF LONGITUDINAL AND
TRANSVERSE CONTRACTION JOINTS.

v

28 Goge Golvonized Metal

OBLIQUE SECTION SHOWING CORRUGATED
METAL CONTRACTION JOINT FORM IN PLACE.

TABLE OF FORM HEIGHTS (H)

SLAB_ THICKNESS (m| 6 | 7 10 |

FORM 9 (in) [s55%|s 5";

The voiues shown MW ore opplicoble when form s land‘ld by Mw ‘When form

is stomd out in advonce of concrete plocement, these volues ore to be considered os
minmum heights. *® Camot be ploced by machine

Generol Nofes:

1 Crown, pavement width, and pavement fhickness sholl be os shown on fypical sections eewhere in plans. Where more than two lnes
e houm on'the typica sections, the Type | longitudinal ot sholl be Gsed 08 © conetruction

2 The use of Types A B B tronsverse contraction jomts is cplional. Other means of load transfer may be used when approved by the Engineer.

3.The weakened piane in Types 1,2,A,0nd B shail be frue fo line, vertical, and of depth shown. For Types 2 ond B, the weokaned plone may
be formed by (a) sawing by on approved mochine and filing with rubber joint sealing compound, or (b) an asphalt board strip held i an ap -
proved continuous metal shield and placed confinuously in O groove cuf in the concrete by on approved mechanical device operating in ad -
vancs of the longitudind float, or (<) an asphalt impragnated felt srip, or (d) ony olfernate method which, prior fo ifs use, has been approved
by the Engneer. The maumum thickness of the weakened plane os shown in Types 2 8 B does not apply o (b) ond (c) above.

4 Type | longitudinal pint may be formed by o metal form, wood form, or other means, which prior 1o s use, has baen approved by the Engineer

5 The Confroctor wl b0 racurad 1 it the Metal Contrcton Jobt Farm or conree djant o he form to the extent necessary that all

ore filied with concrete. Over vibrofion shall be Ovoided i all cases.
6 Ti b sholl ba secired porahe, 15 . povemant suroce ond  perpardic or to the cener e by o bar chok or occurately ploced i po-

thé screeded concrete by means of an opproved lempiate ambruem proper position wit! Yool or any other
which prior 10 ifs use, has been approved by the Engineer
7. Dowel bors shall be secured paroliel fo the pavement surfoce ond centeriine by o dows! bar chair or placed by a machine which will oc-
Corotly postion the bars. By vibroting them i the ful Gepih concress skab pricr fo he. p0s% of The fincl finishing squipment.

8 When work is stopped due 1o breckdown or ofher couse, concrete shall ba removed beyond lost mmmnnm-wmw

9 Whers monolithic curb s specified, the joint in the curb shall coincide with povement joints ond be formed by ony means which, prior fo
its use, has been approved by the Engineer

bODannm mmmeovpmw:uomh-wdmvmnmmmmmcmmluwmmM

with pavement surfoce. Cutfing crown in fop of form is not necess

1L Unless ofherwise specfied by the Enginess, the miimur length of Metal Coniraction oirt Rorm sholl be lone: width minus |- Where shorfer lengis
are permitted, they shall be heid fogether by any means which holds odjoining sheets in line ond which is approved by the Engineer.

12.Exponsion joints shail be provided only of structure ends os shown sisewhers in plans.

13. The contractor shall hoid ond save the State, its officers, its ogents, and its employses harmiess to liability of any naturs or kind,
including costs ond expenses, for or on occount of any patent or unpatented invention, article or appliance manufoctured or used
in occordance with the details of these plans

TEXAS HIGHWAY DEPARTMENT

CONCRETE PAVEMENT
CONTRACTION DESIGN
CPCD- 61
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GENERAL NOTES

NO EXPANSION JOINTS WILL BE USED EXCEPT AT STRUCTURAL ENDS OR FIXED OBJECTS AS SHOWN
ELSEWHERE IN THE PLANS.

FOR FURTHER INFORMATION REGARDING THE PLACEMENT OF CONCRETE AND REINFC .CEMENT
REFER TO THE GOVERNING SPECIFICATIONS FOR "CONCRETE PAVEMENT'

Transverse Bar

™

DETAILS AS TO PAVEMENT WIDTH, PAVEMENT THICKNESS AND THE CROWN CROSS-SLOPE SHALL
BE AS SHOWN ELSEWWERE IN THE PLANS.

Longitudinal Bar

WITHIN ANY AREA BOUNDED BY TWO FEET OF PAVEMENT LENGTH, MEASURED PARALLEL TO THE
CENTERLINE: AND TWELVE FEET OF PAVEMENT WIDTH, MEASURED PERPENDICULAR TO THE
PAVEMENT CENTERLINE, NOT OVER 33% OF THE REGULAR LONGITUDINAL STEEL SHALL 8E
SPLICED.

MINIMUM SPLICE REQUIREMENTS:

HIGH YIELD STEEL (MINIMUM 60,000 PSI YIELD):
24 TIMES THE NOMINAL DIAMETER OF THE BAR,

HARD GRADE STEEL (MINUMUM 50,000 PSI YIELD):
20 TIMES THE NOMINAL DIAMETER OF THE BAR

>

+ AT TRANSVERSE CONSTRUCTION JOINTS THE REGULAR LONGITUDINAL BARS SHALL EXTEND BEYOND
THE JOINT SUCH THAT THE BAR SPLICES FOR THE REGULAR LONGITUDINAL BARS SHALL BE A MINIMUM
OF FOUR FEET FROM THE CONSTRUCTION JOINT. AT LONGITUDINAL CONSTRUCTION JOINTS, [F
THE CONTRACTOR ELECTS TO CONTINUE THE REGULAR TRANSVERSE STEEL THROUGH THE JOINT,

THE %4 § TIE BARS SHOWN HEREON MAY BE DELETED. HAND VIBRATION OF THE CONCRETE WILL
BE REQUIRED AT ALL TRANSVERSE CONSTRUCTION JOINTS.

Povement Edge——

f
®

7. CHAIR DETAILS SHOWN HEREON ARE EXAMPLES ONLY; OTHER APPROVED TYPES WHICH WILL SATISFY

THE mllMNTS NOTED HEREIN, WILL BE PERMITTED, CHAIR SPACINGS SHALL NOT BE GREATER
SUGGESTED CHAIR DETAILS THAN 48° ) AND 30" C-C . ADDITIONAL CHAIRS SHALL BE USED
¥ NECESSARY 10 mEdT THE STEEL PLACEMENT REQUIREMENTS.

THREE LANE PAVEMENT PLAN
(12 ft.ond 24 11. Placement ) *

TABLE OF EQUIVALENT LONGITUDINAL REINFORCEMENT

24’ - Povemant 241 _Pocament_Width 1211 Plocament_Width | Add|_ Stesl g Const_Jt_
. " Ste Bar R
2 L 12 Regr Lol Bor | add't stem: mars Thckness | orees | oo c-c [ [ soocing c-c B[R ?w REMARKS
R " & oo T B[y Ot % [B]®O, Sue Pl |
l rooved Longitudinal < \ 1 i Hgh Yield |No.5| 3 | 6 | 74| 39)i826| 3 |5k |74 |20 |B.65[%m3é]i2y |12 [313
. ";"" 2 7 3 Hord Grode |No.5 [3% | 4 |6k |45 [2061] 3 [« [ek |23 2100 [ox3e]1a |10 |26 | A Design
] ) High Yield |No5 | 3 | 5 |8k |35 1670 | 4 |8} |84 17 |1630 %px36] 12k | 12 |38
L . 7 =
B ®4 Bors @ 24" 4 Bors @ 24" Hord Grode [No5 | 3 | 6 |7 |39 [1826| 3 |54 |74 |20 |a.mhous 14 |10 | 261 Al Design
® —® TRANSVERSE CONSTRUCTION JOINT . High Yield |Noa | 3 |a% | 7 |42|3s2|3 [ 6 | 7|21 |3s2|yoxe] & |18 |30
Traneverse ol Section X-X Hord Grode [No.5 | 3 | 5 [8% |35 [1670| 4 |8y |8} |17 %0x36] 14 | 10 [ 26| AlL Design
f— Add'l. Stesl Bars
- NOTE: THE SPACINGS (E) SHOWN IN THE ABOVE PLACEMENT TABLE ARE THE
“ 1’ Min MAXIMUM ALLOWABLE SPACINGS. WHERE THE PROPOSED PLACEMENT
P\ 4x30" Tie Bors. @ 24~ WIDTHS YARY FROM THE BASIC DESI WIDTH SHOWN, THE SPACING
- \ \ AND THE AD,KCJNV SPACING SHALL BE ADJUSTED TO
2 INFORCEMENT ARRANGEMENT EQUAL TO O
w s SLIGHTLY MEAVIER THAN cY SHOWN AS DIEECTID oy THE IVGIMEER.
z
H (D INCLUDES BOTH REGULAR LONGITUDINAL AND TRANSVERSE BARS.
2 A+ )T BASED UPON | FOOT PAVEMENT FOR THE WIDTH INDICATED. ALL
f TRANSVERSE STEEL IS /4 BARS AT 24" CENTERS.
® —® I (@ THIS SHALL BE THE MINIMUM NUMSER OF ADDITIONAL STEEL BARS TO
) BE PLACED PER LANE. THE SPACING OF THE ADDITIONAL STEEL BARS.
SMALL BE VARIED AS DIRECTED IN ORDER TO PROVIDE A MINIMUM
LONGITUDINAL CONSTRUCTION JOINT At OF.2 /2T FON EACK REGUUM ONGIMIDINAL
TWO LANE PAVEMENT PLAN (Tongue and Groove with Tie Bars) .
(2411 Placement ) * Section Y-Y
24’
TEXAS HIGHWAY DEPARTMENT
®, 0 " ©.08 - . £ EN
i ; , ! — Longitudinol [ L *
<o — F ERs - g '- CONCRETE PAVEMENT DETAILS
- >
: S CONTINUOUSLY REINFORCED
TYPICAL SECTION GROOVED LONGITUDINAL JOINT STEEL BARS
SPECIAL NOTE
(24f1. Plocement) * (Sawed or Formed) THE CONTRACTOR SHALL HOLD AND SAVE THE STATE, ITS OFFICERS,
Section Z-2 ITS AGENTS, AND ITS EMPLOYEES HARMLESS TO LIABILITY OF ANY CPCR (B)-62
* LANE WIDTHS ARE FOR ILLUSTRATIVE PURPOSES ONLY AND SHOULD NOT B NATURE OR KIND, INCLUDING COST AND EXPENSES FOR OR ON
USED IF IN CONFLICT WITH TYPICAL CROSS SECTIONS SHOWN ELSEWHERE ACCOUNT OF ANY PATENT OR UNPATENTED INVENTION, ARTICLE Xy D Wild " | FERERAL PROIECT WO T
IN THE PLANS. OR APPLICANCE MANUFACTURED OR USED IN ACCORDANCE WITH omomAL Tan_reai | o,
JOINT DETAILS THE DETAILS OF THESE PLANS. I M| o

3 S I e o
1 [ 1
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[Bodmlnq or end of bridge 90'-0" Anchor_Siab
e 90-0" Anchor _Slab fa——— Proposed Project Terminus
odico" | Limit of Payment
7 z , for Anchor Sicb W existing | |47 Anchor siob Steel~ Jr 4 .
1§ Exponsion Joint ———— # 54 ot 6§ % L} - T
) I W }I“-' - T T T T [ Povement ——Anchor Slab-=— 2 j ey
: ‘: i ) |: :I " |I ::‘:i H :l kcj“_\c/‘ smmuu) -
BrIdchlAapv \ }':lf‘ .: li I l l:|:| l:'|:
[ I i1 ##«aoz«:‘/n II [ "ll, Concrete
/ol -»I + nlh Ity Pavement o
== ' ! 1 el Continuously An anchor lug system, less expansion joint and sleeper
o ’ | } ; : I | |II il :| Reinforced siab, shall be installed in accordance with these plans
i1 1]l | il | for the specified type of proposed pavement. Sixteen fi.
‘\“Jj t_ Al O\JLLQ’\ s} e, /‘"‘I"f‘\ s} s th \s i 54 W from ferminus 1o center of first anchor lug.
e ,s‘ - [ i L T omt e g tr PAVEMENT TERMINUS DETAIL FOR JUNCTURE WITH
" L " L 1 or 7" Povement EXISTING FLEXIBLE TYPE PAVEMENT STRUCTURE
PLAN VIEW NOTE: Details of junctures with existing concrete

_-Sondblast ond cleon both sides

Two component, class 1-a or I-b,
} premolded osphalt board

synthetic polymer joint maferial

__—O § bridge opproach siab steel bentup

> /pmu 5'-0" ot approximataly 15" %

pavements (if applicable) shall be os shown
sisewhare in the plans.

Regila Lonatudiodt:Bior 18" Add'l Stee! Bars - § 4 at 14" %

i L2

—— Bridge Approoch Slob —~—

Approach_Siab_Steel n.

Permissible Construction Joint ]
Wpper limit of payment for 101
Sleeper Slab excavation)

felt with graphil

Concrete sieel trowel
finish  (irue plane)

Bars
#4 ms"c/

SECTION ‘A~

EXPANSION JOINT AND SLEEPER SLAB DETAIL

ESTIMATED QUANTITIES FOR ONE

2 RN — Anchor Siob — !z ?

Anchor Slob Steel— }
52" Mis

2 Layers of 30r0ofing
lightly
sprinkled befween loyers

¥ (Continuous)
|

rer ) < ‘ : z
= 3

Permissible Construction Joint

~ Tronsverse Bors

SECTION “C-C"

\_\lT o PERMISSIBLE TRANSVERSE CONSTRUCTION JOINT
2

6 6
LUG ANCHOR DETAIL SHOWING 15"

PERMISSIBLE CONSTRUCTION JOINT

#4x30" Tie Bars ot 24" ~ / Longitudinal Bars

14 Min 3 r_[A-Z{Mm .‘

Tronsverse Bor

n
13 Mox.

14" ke

LONGITUDINAL CONSTRUCTION JOINT

(Tongue and Groove with Tie Bors)

Anchor Slab Steel

—_Upper limit of payment
for lug excavation
(See detail for permissible

construction joint) Edge of Lone —=

Joint Sealing Compound Longitudinal Bars

} Min

24 FOOT WIDE TERMINAL ANCHORAGE
M e | CONCRETE | STEEL  |excawTion
TON) (cu o) wes) (cu. Yo)
5 67 345 Te7
SLEEPER SLAB 7 7 4 7 Anchor Siab Steel f's"_‘ ats
67 38 K34
v 2 3318 2 v | "/=\"
LUG ANCHORS 7b 2 24 22. 3. 7|
b 22. 24 2 =
533¢ 001 = #5
ANCHOR SLAB 46.7¢ 001 = h
400¢ 001 =
—
a. Five lug anchors required 70
b. Four lug anchors required
¢ For pavement terminus with existing flexible pavement structure, the
concrete quantity should be increased by 0.2 C.Y. o includa the SECTION "B-

thickened end detolil.

LUG ANCHOR DETAIL

T 4._Jr s T

Tronsverse an 4_1:{': i'i

GROOVED LONGITUDINAL JOINT
(Sawed or Formed)

(A
17

g

GENERAL _NOTES

THE REQUIREMENTS OF THE BRIDGE APPROACH SLAB DESIGN AND THICKNESS SHALL BE AS
SHOWN ELSEWHERE IN THE PLANS.

FOR FURTHER INFORMATION REGARDING THE PLACEMENT OF CONCRETE AND REINFORCING.
STEEL REFER TO THE ITEM "TERMINAL ANCHORAGE (CONCRETE PAVEMENT)".

DETAILS AS TO ANCHOR SLAB WIDTH, THICKNESS, CROWN CROSS-SLOPE, AND LOCATION
AND TYPE OF LONGITUDINAL JOINTS SHALL BE AS SHOWN ELSEWHERE ON THE PLANS.

ALL CONCRETE, REINFORCING STEEL, AND REQUIRED EXCAVATION FOR THE SLEEPER
SLAB, LUG ANCHORS, AND ANCHCR SLAB SHALL BE MEASURED AND PAID FOR UNDER
THE ITEM "TERMINAL ANCHORAGE (ZONCRETE PAVEMENT)" EXCEPT THAT PAYMENT WILL
NOT BE MADE FOR CONCRETE USED IN BACK FILLING OVER-EXCAVATED AREAS OF LUG
ANCHORS OR SLEEPER SLABS.

THE USE OF THIS DESIGN INVOLVES THE MODIFICATION OF THE BRIDGE APPROACH SIAB
DETAIL AS SHOWN HEREON.

THE CONTRACTOR SHALL HOLD AND SAVE THE STATE, ITS OFFICERS, ITS AGENTS, AND
ITS EMPLOYEES HARMLESS TO LIABILITY OF ANY NATURE OR KI1iD, INCLUDING COSTS
AND EXPENSES, FOR OR ON ACCOUNT OF ANY PATENTED GP. UNPATENTED (NVENTION,
ARTICLE OR APPLANCE MANUFACTURED OR USED IN ACCORDANCE WITH THE DETAILS
OF THESE PLANS.

THE LOCATIONS OF THE TERMINAL ANCHORAGE SYSTEMS SHALL BE AS SHOWN ELSEWHERE
IN THE PLANS.

REINFCRCING STEEL BARS SHALL BE OF THE SIZE AND SPACING AS DETAILED HEREON AND
MAY BE ANY OF THE APPROVED GRADES OF REINFCRCING STEEL AS SPECIFIED IN THE
ITEM “TERMINAL ANCHORAGE (CONCRETE PAVEMENT)", WIT4 THE PROVISION THAT BARS
THAT REQUIRE FIELD BENDING SHALL BE OF STRUCTURAL OR INTERMEDIATE GRADE

WITHIN ANY AREA BOUNDED BY TWO FEET OF PAVEMENT LENGTH, MEASURED PARALLEL
TO BE CENTER LINE; AND TWELVE FEET OF PAVEMENT WIDTH, MEASURED PERPENDICULAR
TO THE CENTER LINE, NOT OVER 33% OF THE REGULAR LONGITUDINAL STEEL SHALL BE
SPLICED.

MINIMUM SPLICE REQUIREMENT: 20 TIMES THE NOMINAL DIAMETER OF THE BAR.

TRANSVERSE CONSTRUCTION JOINTS [N THE ANCHOR SLAB WILL NOT BE ALLOWED EXCEPT
IN AN EMERGENCY STOPPAGE OF THE CONCRETE PLACEMENT AND WITH THE APPROVAL OF
THE ENGINEER, AT TRANSVERSE CONSTRUCTION JOINTS THE REGULAR LONGITUDINAL
BARS SHALL EXTEND BEYOND THE JOINT SUCH THAT THE BAR SPLICES FOR THE REGULAR
LOMGITUDINAL BARS SHALL BE A MINIMUM GF FOUR FEET FROM THE CONSTRUCTION
JOINT. (If THE CONTRACTOR ELECTS TO OMIT THE CONSTRUCTION JOINT IN SECTION
“C-C*, THE ADDITIONAL STEEL BAR SHOWN HEREON MAY BE DELETED.)

AT LONGITUDINAL CONSTRUCTION JGINTS, IF THE CONTRACTOR ELECTS TO CONTINUE
THE REGULAR TRANSVERSE STEEL THROUGH THE JOINT THE #4 7 TIE BARS SHOWN HEREON
MAY BE DELETED.

ANY APPROVED METAL CHAIR TYPE OR DESIGN, WHICH WILL SATISFY THE REQUIREMENTS
NOTED HEREON, WILL BE PERMITTED. CHAIR SPACINGS SHALL NOT BE GREATER THAN
48" C-C MEASURED PARALLEL TO THE PAVEMENT CENTER LINE AND 30" C-C MEASURED
PERPENDICULAR TO THE PAVEMENT CENTER LINE. ADDITIONAL CHAIRS SHALL BE USED
IF NECESSARY TO MEET THE STEEL PLACEMENT REQUIREMENTS.

FOR SKEWED BRIDGES, THE APPROACH SLAB AND EXPANSION JCINT WILL BE SKEWED AS
PER BRIDGE. LONGITUDINAL DIMENSION OF APPROACH SLAB, ANCHOR SLAB, AND
ANCHOR LUG SPACINGS SHALL BE MEASURED ALONG THE CENTER LINE OF PAVEMENT.

TEXAS HIGHWAY DEPARTMENT
TERMINAL ANCHORAGE
FOR
CONCRETE PAVEMENT
CONTINUOUSLY REINFORCED
TA(CPCR) - 62

T T
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o | Crrae e -

o |




Y.M,“dm
GENERAL_NOTES

L. Proposed Project Terminus
|_|{" Anchor Siab Steel —, A

. I‘E':{'

An anchor lug system, less expansion joint ond sieeper siob,
shall be installed in occordance with these plans for the
specified type of proposed pavement. Fifteen ft. from terminus to
/ center of first anchor lug.

THE REQUIREMENTS OF THE BRIDGE APPROACH SLAB DESIGN AND THICKNESS SHALL
BE AS SHOWN ELSEWHERE IN THS PLANS,

FOR FURTHER INFORMATION R GARDING THE PLACEMENT OF CONCRETE AND REIN-
FORCING STEEL REFER TO THE IT:M “TERMINAL ANCHORAGE (CONCRETE PAVEMENT)".

| Pavement — | —— Anchor Siob ——

p. S'rllc'un‘)

First Contraction Joint in
occordance with details
shown eisewhere in the
plons

Bridge Approach
Slab

DETAILS AS TO ANCHOR SLAB V/IDTH, THICKNESS, CROWN CROSS-SLOPE, AND LOCA-
TION AND TYPE OF LONGITUD!NAL JOINTS SHALL BE AS SHOWN ELSEWHERE ON THE
PLANS.

ALL CONCRETE, REINFORCING STEEL. AND REQUIRED EXCAVATION FOR THE SLEEPER
SLAB, LUG ANCHORS, AND ANCHCR SLAB SHALL BE MEASURED AND PAID FOR UNDER
THE ITEM “TERMINAL ANCHORAGE (CONCRETE PAVEMENT)® EXCEPT THAT PAYMENT
WILL NOT BE MADE FOR CONCRETE UISED IN BACK FILLING OVER-EXCAVATED AREAS
OF LUG ANCHORS OR SLEEPER SLABS,

THE USE OF THIS DESIGN (Nvowss THE MODIFICATION OF THE BRIDGE APPROACH SLAB
DETAIL AS SHOWN HEREON

Lconcrete Pavement PAVEMENT TERMINUS DETAIL FOR JUNCTURE WITH

EXISTING FLEXIBLE TYPE PAVEMENT STRUCTURE

>

THE CONTRACTOR SHALL HOLD AND SAVE THE STATE, ITS OFFICERS, ITS AGENTS, AND ITS
EMPLOYEES HARMLESS TO LIABILITY OF ANY NATURE OR KIND, INCLUDING COSTS AND
EXPENSES, FOR OR ON ACCOUNT GF ANY PATENTED OR UNPATENTED INVENTION,
ARTICLE OR APPLICANCE MANUFACTURED OR USED IN ACCORDANCE WITH THE DETAILS

PLAN VIEW NOTE: Detoils of juncture with existing concrete OF THESE PLANS.

pavements (if appiicable) shall be as

shown elsewhere in the plans. 7. THE LOCATIONS OF THE TERMINAL ANCHORAGE SYSTEM SHALL BE AS SHOWN ELSEWHERE
N THE PLANS.

. Sandblost and cleon both sides
% premolded asphalt board
@ 4 bridge approach siab steel bentup

REINFORCING STEEL BARS SHALL BE OF THE SIZE AND SPACING AS DETAILED HEREON AND
MAY BE ANY OF THE APPROVED GRADES OF REINFORCING STEEL AS SPECIFIED IN THE
ITEM “TERMINAL ANCHORAGE (CONCRETE PAVEMENT)" WITH THE PROVISION THAT BARS
THAT REQUIRE FIELD BENDING SHALL BE OF STRUCTURAL OR INTERMEDIATE GRADE.

\ Two component, class |-a or i-b, synthetic
polymer joint material

9. TRANSVERSE CONSTRUCTION JUINTS IN THE ANCHOR SLAB WILL NOT BE ALLOWED EXCEPT

- IN AN EMERGENCY STOPPAGE OF THE CONCRETE PLACEMENT AND WITH THE APPROVAL OF
iR ..
—- Anchor Skb —— ™ 15

THE ENGINEER. AT TRANSVERSE CONSTRUCTION JOINTS THE REGULAR LONGITUDINAL
#4x30" Tie Bars ot 24"~ 1§ Min.— r* 2§ Mi 7 Lomitudinal Bars

—=Bridge Approach Slab —w—

BARS SHALL EXTEND BEYOND THE JOINT SUCH THAT THE BAR SPLICES FOR THE REGULAR
LONGITUDINAL BARS SHALL BE A MINIMUM CF FOUR FEET FROM THE CONSTRUCTION

Anchor Siab Steel 4 o j?{',{

6-Al
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JOINT,
a3 2 L f 307 fing feit 10. AT LONGITUDINAL CONSTRUCTION JOINTS, IF THE CONTRACTOR ELECTS TO CONTINUE
& m“c‘:""“‘"“" ‘::"“‘ .m.ﬂz,.:n;. swny( o:,,,,:‘.g —— B ™ THE REGULAR TRANSVERSE STEEL THROUGH THE JOINT, THE £4 § TIE SARS SHOWN MEREON
or of payment ayers ) —FI!* MAY B DELETED.
Siob sxzovaion) 0" - "y J '/ 11, ANY APPROVED METAL CHAIR TYPE OR DESIGN, WHICH WILL SATISFY THE REQUIREMENTS
Concrese ‘shasl frowel. finich 1§ Min. b " Min._ Transverse Bor NOTED HEREON, WILL BE PERMITTED. CHAIR SPACINGS SHALL NOT BE GREATER THAN
) (true plane) . ]* Max. 48" C-C MEASURED PARALLEL TO THE PAVEMENT CENTER LINE AND 30" C~C MEASURED
2-3 I* PERPENDICULAR TO THE PAVEMENT CENTER LINE. ADDITIONAL CHAIRS SHALL BE USED
IF NECESSARY TO MEET THE STEEL PLACEMENT REQUIREMENTS.
LONG‘TUD'NAL CONSTR“,CT|°N J°|NT 12 FOR SKEWED BRIDGES, THE APPROACH SLAB AND EXPANSION JOINT WILL BE SKEWED AS
5-0" (Tongue:iond Groove with Tie Bors) " PERBRIDGE. LONGITUDINAL DIMENSION OF APPROACH SLAB, ANCHOR SLAB, AND
ANCHOR LUG SPACINGS SHALL BE MEASURED ALONG THE CENTER LINE OF PAVEMENT.
Bors © #5¢ ot 18" % Bors B #44 ot 6", Edge of Lone
w—a® 6" Joint Sealing Compound — ‘_}'uh% Longitudinal Bors
. Tun ¥ .
SECTION "A-A —h P —— o )
EXPANSION JOINT AND SLEEPER SLAB DETAIL l{ Tronsverse Bor- _pI 33
GROOVED LONGITUDINAL JOINT
(Sawed o Formed)
#4¢ x5'-0" ot 10" %
ESTIMATED QUANTITIES FOR ONE I 3-0" 3-0"
24 FOOT WIDE TERMINAL ANCHORAGE a4y r P ‘:I . E ot f-st #a4 Permissible Construction Joint
PAVEMENT T concpere | sTeEL | excamrion |  —Sension Joint \
TEM THICKNESS h
TON) (cu Yo) () (cu. YD) < \ —
0 Te7 @S G i i m’ #56 IJ T“_Lls
SLEEPER LA l90 3 2 "s’? '2;— for lug excavation 5 / \\ (8" 444 (anchor siob Stee Fe 6 63
" % (See detail for per- 7
LG ANCHORS( 2 ALL [N 35 (NN} J
0 267 68 apie comiruction. %50 at 10" %
ANCHOR SLAB |8 e 52 > L TEXAS HIGHWAY DEPARTMENT
.
* For povemart ermieus wih existing flexible pavement ¥ TERMINAL ANCHORAGE
structure, the concrefe quontity M; Tawuc by 2-0" FOR
0.2 CY. o include the thickened end detoil )
SECTION “B-8 LUG ANCHOR DETAIL SHOWING CONCRETE PAVEMENT
LUG ANCHOR DETAIL PERMISSIBLE CONSTRUCTION JOINT JOINTED
TA(CPY) -62
R | FeotAAL PROIECT O |l
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BOLT COVER ~ASTM B-26 ALLOY
S5A-F OR 8-108, ALLOY SSA-F

4 MACHINE BOLTS WITH NUTS, FLAT
WASHERS 8 LOCKWASHERS

ASTM A 153

BASE FLANGE ~ASTM 8-26 ALLOY
SGTOA-T6 OR B-108 ALLOY SGTOA-TE
TRANSFORMER BASE - ASTM 8-108
ALLOY SGTOA-TS

ALLOW MINIMUM 12°
SLACK IN WIRES
NO 4 AWG BARE BETWEEN TWO NUTS
8 WASHERS ON ANCHOR BOLT 8
CONNECTED TO GROUND ROD

BALLAST-

ALLOW MINIMUM 2 SLACK

IN WIRES

CAP-ASTM B-26
ALLOY SGTOA-T6
SECURED 8Y 3 MACHINE
SCREWS

MIN.OD 428"

SWAY BRACE-ASTM B-221 ALLOY GSIIA-T6

SUPFITTER INSTALL 6 OF FIREPROOF INSULATING

NO. 12 AWG COPPER, 3/64" TW 600 VOLT
CONTINUOUS LENGTHS

ALL CONNECTIONS TO BE MADE
WITH APPROVED MECHANICAL
DEVICES, INSULATED WITH RUBBER
SPLICING COMPOUND 8 PLASTIC
TAPE THEN PAINTED WITH AN AIR
DRY INSULATING VARNISH

DOOR~ APPROXIMATELY 13°X8'X9 1/4"

WO0D BLOCK
REGULATED OUTPUT

ELEVATION TO BE SET BY
ENGINEER
TYPE 2 FINISH —

174" TOOLED RADIUS — 3
I R
T
{
3 T ‘o g
z N CLASS “A' CONCRETE
el H TEM 421
> s
0| 27 RM conpuit q
90° BEND 1| |P| —=2sspiracuz pircn)
4-NO.5 BARS 4" | — 5/8°XI0' # COPPER COATED
STEEL GROUND ROD

4-NO S BARS

FOUR 1" X 40" # ANCHOR RODS, TOP 3" THREADED
THREADED END SMALL BE GALVANIZED NOT
LESS THAN 8° 8 FURNISHED WITH GALVANIZED
HEXAGON NUTS 8 WASHERS ANCHOR RODS
SHALL BE PLACED ON A IS  DIAMETER CRCLE 8
HELD IN PLACE BY A TEMPLATE UNTIL
CONCRETE SETS.

1/4" 4 HOOP

#2 8 SPRIAL

FOUNDATION DETAIL
(TYPE A)

POLES SHALL SUSTAIN A HORIZONTAL LOAD OF
500 LBS. APPLIED IN ANY DIRECTION, 18" FROM

THE TOP, WITHOUT FRAC

TURE OR APPARENT DEFORMATION

OF ANY PART B A DEFLECTION IN THE SHAFT CENTER

MATERIAL AROUND CONDUCTORS LUINE OF NOT MORE THAN 0% OF DIM
— PLANE OF
v o SAECE
ﬁ 52 ~ BRACKET ARM
LUMINAIRE - SEE GENERAL
NOTES
EXPLANATION OF ROADWAY ILLUMINATION
TAPERED ELLIPTICAL BRACKET ARM ASSEMBLY DESIGNATIONS A
ASTM B-235 ALLOY GSIOA-T6 ]
TYPE AL T -5 - 12
FIRST TWO LETTERS DENOTE
MATERIAL FROM WHICH POLE
POLE HAROWARE - ALL NUTS, BOLTS ey Ag_néo(:;:w;«mum *
AND WASHERS USED IN THE FABRICATION d z
& THE POLE MID: BRACKE T ASSENALY TWO NUMBERICAL DIGITS DENOTE
SHALLOE MAOE: FRON 1876, STANLESS LENGTH OF POLE SHAFT IN FEET.
STEEL OR ALUMINUM  ASTM B-21i, P | COMPLETE LIGHTING ASSEMBLY INCLUDING LUMINAIRE
ALLOY CGa2A-Ta NEXT LETTER DENOTES TYPE OF BASE SHALL SUSTAIN A VERTICAL LOAD OF 250ibs
MOUNTING. (T-TRANSFORMER BASE, | APPLIED AT THIS POINT WITHOUT FAILURE OR
$-SHOE OR ANCHOR BASE). >| APPARENT PERMANENT DEFORMATION OF ANY
| | PORTION OF THE ASSEMBLY
FIRST DASH NUMBER DENOTES LENGTH OF
ARM IN FEET. THE LETTER “B" FOLLOWING |
THE DASH NUMBER WOULD INDICATE USE | |
OF AN INTERNAL BALLAST IN THE LUMINAIRE. |
|~ MAST-ASTM B-235 ALLOY GSIOA-T6 NO LETTER INDICATES CONVENTIONAL |
MINIMUM WALL THICKNESS 0 188" LUMINAIRE.
USE OF SECOND MAST ARM IS INDICATED BY |
SECOND DASH NUMBER WHICH DENOTES LENGTH
4 IN FEET AND WHEN FOLLOWED BY LETTER "8"
N 008 WOULD INDICATE INTERNAL BALLAST IN LUMINAIRE.
NO LETTER INDICATES CONVENTIONAL LUMINAIRE.
/— BASE OR GROUND LINE
/
GENERAL NOTES
1. ALLWORK, MATERIALS AND SERVICES NOT SHOWN ON THE PLANS WHICH MAY BE NECESSARY M. THE SOCKET SHALL BE NICKEL PLATED COPPER AND SHALL BE RIGIDLY ATTACHED TO

FOR COMPLETE AND PROPER CONSTRUCTION SHALL BE PERFORMED, FURNISHED AND INSTALLED
8Y THE CONTRACTOR.

THE DETAILS AND DIMENSIONS AS INDICATED ON THIS SHEET SHALL APPLY UNLESS SHOWN
OTHERWISE WITHIN THE BODY OF THESE PLANS.

ALL TESTING WILL BE DONE IN ACCORDANCE WITH PROCEDURES DEVELOPED OR APPROVED BY
THE TEXAS HIGHWAY DEPARTMENT.

4. THE LOCATION OF CONDUCTOR, CONDUIT, JUNCTION BOXES, TRANSFORMER STATIONS AND
SERVICE POLES IS DIAGRAMMATIC ONLY AND MAY BE SHIFTED BY THE ENGINEER TO ACCOM-
MODATE LOCAL CONDITIONS.

BALLAST SHALL BE DESIGNED TO OPERATE 400 WATT MERCURY VAPOR LAMPS. THE BALLAST WILL
MAINTAIN LAMP RATED WATTAGE WITHIN PLUS OR MINUS 3% DURING FLUCTUATIONS OF THE
PRIMARY VOLTAGE UP TO PLUS OR MINUS 13%. THE BALLAST SHALL OPERATE WITH A POWER
FACTOR OF NOT LESS THAN 95% WHEN THE CIRCUIT VOLTAGE INDICATED ON THE FACE OF

THESE PLANS IS APPLIED. THE BALLAST SHALL BE CONSTRUCTED IN A WATER TIGHT ALUMINUM
OR GALVANIZED STEEL CASE AND BE PROVIDED WITH LEGIBLE DIE STAMPED OR ETCHED MARKINGS
TO PERMANENTLY INDICATE THE FOLLOWING: TYPE, CATALOG NUMBER, VOLTAGE RATING,
AND CONNECTION DIAGRAM.

»

LUMINAIRES

A. THE LUMINAIRE HOUSING SHALL BE CAST OR DRAWN FROM A NON-FERROUS ALLOY AND
THE EXTERIOR SURFACE SHALL HAVE AN UNPAINTED, UNIFORM NATURAL ALUMINUM
FINISH.

THE SLIPFITTER SHALL SECURELY CLAMP THE LUMINAIRE TO THE MAST ARM, VERTICAL AD-
JUSTMENT SHALL BE ACCOMPLISHED BY LEVELING SCREWS INDEPENDENT OF THE CLAMPING
DEVICE.

o]

THE OPTIC ASSEMBLY SHALL BE PROVIDED WITH RESILIENT GASKETS AND SO CONSTRUCTED
THAT A POSITIVE SEAL AGAINST WEATHER AND OTHER CONTAMINATES WILL BE MAINTAINED.

°

THE HINGE SHALL BE DESIGNED SO THAT REMOVAL OF THE REFRACTOR RETAINER MAY BE
ACCOMPLISHED ONLY BY SWINGING BEYOND THE NORMAL OPEN POSITION AND LIFTING.
A KEEPER SHALL BE PROVIDED TO PREVENT UNINTENTIONAL SEPARATION OF THE HINGE.

THE LATCH SHALL BE AUTOMATIC TYPE AND DESIGNED SUCH THAT A SPRING FAILURE WILL
NOT CAUSE THE REFRACTOR ASSEMBLY TO OPEN.

THE REFLECTOR SHALL BE PROCESSED TO A HIGHLY SPECULAR FINISH. |T SHALL BE SECURED
IN SUCH A MANNER THAT NO TOOLS WILL BE NECESSARY FOR REMOVAL OR PLACEMENT.
THE EDGES OF THE REFLECTOR, IF NOT COVERED BY A GASKET, SHALL BE SMOOTH AND ALL
CORNERS ROUNDED TO PREVENT INJURY TO BARE HANDS. THE REFLECTOR SHALL HAVE
SUFFICIENT STRENGTH TO PREVENT BEING DISTORTED DURING ROUTINE OPERATIONS.

@

THE REFRACTOR SHALL 8F CRYSTAL-CLEAR PRESSED GLASS WITH REFRACTING PRISMS.

s

A HIGH GRADE PORCELAIN BASE WHICH SHALL EXTEND AND COMPLETELY ENCLOSE THE
METAL SHELL. A LOCKING MEANS SHALL BE INCORPORATED IN THE SOCKET TO POSITIVELY
RESIST THE REMOVAL OF THE LAMP,

J. THE LUMINAIRE WHEN MOUNTED THIRTY FEET ABOVE THE MIDPOINT OF EITHER LONG SIDE
OF A RECTANGULAR AREA MEASURING 160 FEET BY 45 FEET SHALL PROVIDE A MEASURED
MINIMUM INTENSITY OF 0.1 FOOT CANDLE AT ANY POINT ON THE SURFACE OF THIS AREA
THE LIGHT PROJECTED UPON THE ROADWAY SHALL APPEAR TO DECREASE UNIFORMLY AND
WITHOUT EXCESSIVE STRIATIONS AS THE DISTANCE IS INCREASED FROM A POINT DIRECTLY
BENEATH THE LUMINAIRE.

MERCURY VAPOR LAMPS SHALL 8F HORIZONTAL BURNING 400 WATT, 20,500 LUMEN WITH A
RATED AVERAGE LIFE OF 9000 HOURS.

BEFORE PLACEMENT, AN ADEQUATE NUMBER OF LUMINAIRES RECEIVED FOR THE PROJECT
WILL BE SELECTED AT RANDOM BY A REPRESENTATIVE OF THE TEXAS HIGHWAY DEPARTMENT
AND TESTED, AFTER THE TEST RESULTS HAVE BEEN EVALUATED, THE ENGINEER WILL B
NOTIFIED WHETHER THE LUMINAIRES DO, OR DO NOT MEET THE REQUIREMENTS SET FORTH
IN THESE PLANS AND SPECIFICATIONS . THE LUMINAIRES WILL THEN BE RETURNED, FREIGHT
PREPAID, TO THE JOB. T 15 NOT INTENDED THAT THE LUMINAIRES WILL BE DAMAGED BY
THE TEST PROCEDURE. ALL LUMINAIRES WILL BE INSPECTED AND EVALUATED AFTER THE 5YS
TEM IS ENERGIZED AND ADJUSTED, TO DETERMINE FINAL ACCEPTANCE OF THE UNITS.

FOUR CERTIFIED PRINTS SHOWING THE PHYSICAL DIMENSIONS OF THE LIGHTING STANDARDS
SHALL BE FURNISHED TO THE TEXAS HIGHWAY DEPARTMENT AND NO LIGHTING STANDARDS
WILL BE INSTALLED UNTIL THESE PRINTS HAVE BEEN RECEIVED AND APPROVED. THE SUPPLIER
SHALL ALSO FURNISH FOUR (4) COPIES OF CERTIFICATE OF ANALYSIS EXECUTED 8Y THE PRO-
DUCERS OF THE COMPONENT PARTS GUARANTEEING THE CHEMICAL QUALITY AND FINAL
TEMPER.

ALL POLES SHALL BE FABRICATED IN SUCH A MANNER THAT EACH POLE WILL ACCOMMODATE
EITHER OF THE VARIOUS LENGTH BRACKETS.

ALL BRACKET ARMS SHALL BE DESIGNED SO THAT THE ELEVATION OF THE POINT OF LUMINAIRE
ATTACHMENT WILL APPROXIMATE THE SAME ELEVATION AS THE POLE TOP.

ALL WELDING SHALL BE PERFORMED BY THE INERT GAS SHIELDED ARC METHOD USING ALUMI-
NUM ALLOY FILLER WIRE CONFORMING TO THE LATEST REVISION OF ASTM DESIGNATION
8-285 CLASSIFICATION ER-4043. ALL WELDS SHALL BE FREE OF CRACKS AND POROSITY.

THE STATE HIGHWAY DEPARTMENT MAY AT ANY TIME PRIOR TO FINAL ACCEPTANCE, SUBJECT
THE LIGHTING STANDARDS TO TEST LOADING . FAILURE OF THE LIGHTING STANDARDS TO
MEET THE REQUIREMENTS AS OUTLINED IN THESE PLANS SHALL CONSTITUTE CAUSE FOR
REJECTION,

BREAKERS USED IN THE SECONDARY CIRCUIT PROTECTOR ASSEMBLY, SERVICE POLE OR TRANS-
FORMER STATION, SHALL BE FULLY MAGNETIC WITH A VOLTAGE RATING OF 240 VOLTS A, C
PHASE TO GROUND. THE TRIPPING MEANS AND THE TIME DELAY CHARACTERISTICS SHALL BE
ACTUATED BY CHANGES IN THE MAGNETIC FLUX ONLY AND SHALL NOT BE AFFECTED BY
CHANGES IN AMBIENT TEMPERATURE. THE OPERATING HANDLE SHALL B TRIP-FREE SO THAT
CONTACT CANNOT BE HELD AGAINST SHORT CIRCUIT OR ABNORMAL OVERLOAD.

ALL ENCLOSURES HOUSING ELECTRICAL EQUIPMENT SHALL BE RAINTIGHT AND APPROVED FOR
OUTDOOR NSTALLATIONS.

DITO4 BACKFILLED N 8 LIFTS
ANO TAMPED  ITEM 400 |

NSULATED CONOUCTORS ASTM B-
189 OR 8-33 CONDUCTORS LARGER
THAN NO.B AWG SMALL BE STRANOED.
NSULATION - 600 VOLTS ASTM D-754,
SHEATH ASTM D-782

UNNSULATED CONDUCTORS SHALL BE
S0UD ASTM B-3

6" S0 N

CABLE TRENCH DETAILS

TEXAS HIGHWAY DEPARTMENT
ROADWAY |LLUMINATION
DETAILS

RID -61-1

T

Texas |

cowr Pl =
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N
o=

Direction of Traffic

¢Post Bolt Slot
1

|*“ 13"

18 - =~ Terminal Section
) Lap in Direction of Traffic Lapped on Traffic Face
i 4
| g ; Bt T
NOTE: Post spacing of 6-3' ;?{NOTE Except where used ot bridge or }‘E NOTE: At option of the Contractor j‘;
may be used ot || |underpasses that are norrower than crown I|1 the plates for quard fence may be b
hazardous locations | | |width, the guard fence shall be located | furnished in 250" Igngths with one 1 )
as indicated else~ ' |iat the sdge of the shoulder. 1|} post bolt siot for § diameter bolt L‘p
where on plans. anchorage to intermediate post
ELEVATION
#" Dio. Bolts
Woth 3 Oval Shouldtf
asher Button Head lmm’- g
$" pia. Boit—

34"

Tolerance

SECTION THRU RAIL ELEMENT

Steel ;oTD

ARRANGEMENT AT POSTS

Bolts used in atteching

rail to post shall be of
the full

ﬂcun!
thickness of the nut ond no more than yond

SPLIGE BOLT NUT
POST BOLT: Similar except
length

tend through

not

lmih to e
Square washers, o

n Dio:
7 Int. Posh

" 24" ot
Shoulder Edge Shoulder Edge 7
8"End Post &
° =
= % 2 osSee Note
_one §" Boit & a5
T ~with 13 0.0. 2 One " olt
rrak: washer §" 0. hole “.r ™ ond He. /
3= in post (min.) o = "i
¥ K 4
| ‘ ! ~ (i) ’%
a4z I 5 HiE i /
iz | 3 i [
&3 o 3 0! = '
oo V@ i 8l . v i ‘23 Slotted  Holes
29 Ak 2l Bz I
L e (i "
. | fily | o RAIL SPLICE
E g E g 1 i 4
nE 3 1k L
cld [
v ¢ Post Bolt Siot

WOO0D POST

°
v
©
NOTE: See specification for material requirements and construction
met!
Detail drowings ond samples of plates and fittings must 1‘-,-
be submitted to and approved by the Texas Highway =
=
Department. ol 1
Special fabrication will be required in installotions having a P
curvature of less than 150" radius

Sections of comparable

4"1 7.7%x5' 6" long
STEEL POST

Square top steel posts may be used in lieu of beveled posts.

strength may be substituted if

Same as section

The spacing to the first delineator
in advance of and beyond the
curve is 1.8 S, to the next delineator
3S,and to the next 6S, but not to
exceed 200 feet.

Minimum Spacing =10 feet

SECTION A-A

| DELINEATOR ASSEMBLIES |

approved by the Engi r. thru rail element
NOTE: All dlmenswns subject to manufacturing less than 13" on a side, will be permitted in lieu of m round washer shown v "
toleran
TERMINAL SECTION
SPACING FOR HIGHWAY DELINEATORS ON HORIZONTAL CURVES GENERALNOTES
S s P I DELINEATORS SHALL B PLACED ALONG THE GHT SIDE OF THE THROUGH INTEXSTATE ROADWAYS,
pacing in Advonce of and Beyond Curve = TWO FEET BEYOND THE OUTER EDGE OF THE ROADWAY SHOULDER OR THE FACE OF AN UNMOUNT-
Dsares afiBirw || Spocingon| Spacingion 32- }' Diameter Q) = g —9 ABLE CURB, OR IN THE LINE OF THE GUARD RAIL. DELINEATOR POSTS SHALL BE DRIVEN USING AN
irst Space | Second Spoce | Third Spoce e \ romn e Holes Punched 1 8 L APPROVED DRIVING CAP. POSTS,SHALL BE DRIVEN PRIOR TO INSTALLATION OF THE REFLECTIVE UNITS.
- 3 - I :
Eost Feet Foot Fest s l"ﬂ g;‘r:::?s""‘ ‘ l ‘ l 2. IF ROCK IS ENCOUNTERED AT A DEPTH LESS THAN 3' 6* BELOW THE GROUND SURFACE, A SIX INCH OR
2 K LARGER DIAMETER HOLE SHALL BE DRILLER) FOR THE CHANNEL AND THE POST SHALL BE SET iN CLASS "A"
! 152 200 200 200 ﬁx /'*’”//‘37 > S I o | CONCRETE. IF ROCK 15 ENCOUNTERED. 8 e OF I' 4" OR MORE BELOW THE GROUND SURFACE,
2 106 91 200 200 ‘ 'LQ} 4\? [ ‘V‘ THE HOLE SHALL BE DRILLED TO A DEPTH OF 3' 6". IF ROCK IS ENCOUNTERED AT A DEPTH LESS THAN
9% & Y / /\ \ —\\ Galvanized Steel I I' 6" BELOW THE GROUND SURFACE, THE HOLES SHALL BE DRILLED A MINIMUM OF 2' 0" INTO THE ROCK.
el Deline~tor Post
3 86 185 200 200 Y / L/ o oy ~ \ 21b Per Foot ———— I | TYPE 2 TYPE 3 3. SEE SPECIFICATIONS FOR MATERIAL REQUIREMENTS AND CONSTRUCTION METHODS.
74 133 200 200 /// Detiveators | \_ T —— o DOUBLE YELLOW TRIPLE YELLOW
f—— pC pT L = REFLECTOR REFLECTOR
& \ J
66 (1) 198 200 ~ - L_Edge of Pavement \_Edge of -
687 55 99 165 200 Povement i Zlg
w oz
48 86 144 200 DELINEATORS FOR CURVES OR TANGENT SECTIONS Edge of ool .
Shoulder —/ | i T 2 4 "Aluminum Carrioge Bolts
12 4l 74 123 200 ) 1: ) Fy With Aluminum Vandal O
7 = X e Resistant Nuts and
Other spacing as indicated elsewhere in these plans | Width of Shouder \L,L” b Aluminum Ploin Washer o TEXAS HIGHWAY DEPARTMENT
‘ %z-k 2 ‘ METAL BEAM GUARD FENCE
The spacing S on the curve is found TYPE | 'o‘l AND
v
from the formula S=2VR-50 where SINGLE WHITE | <!
R is the rodius of the curve in feet REFLECTOR

DELINEATOR ASSEMBLIES

CURB MOUNTING

DETAILS

GF & DA-62

] ST | TeviaL FaaiecT W il
o e |
A T ]‘ = } ki
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Fork latch
Pedestrian Qpen |

with loc

r Ties € 21ctrs. nof less

Voriable Width

Voriable Width

Vehiculer Opening

Gote Frame
(See Tabls)

Gate Post(See table)

14
Ft)or squal

Gate Post
1.0 (227%Lin 505 1abie)
2 7iSlength

v’

T
Ry
0K
R
o S e
SRR KA <
R IRTIIRLLS R
T s s
SRR %
latetee
Typical "
D/{mgv Rod *9 gage 2"Mesh
Typical
Cateh Block Typical Bottom

Gate Hinge

CHAIN LINK BARRIER FENCE (4")

S
X
R
XX
20N
.0, 99,9,

5
2o
35

1%
kS

Stretcher Bar
2% 3" Flor

. | R #9 goge 2"Mesh,
O| K. (harted fiish  Ho
! top ¢ bottom,)

B 4

Ties @ 12" ctrs. not o'
Molleable less than #9 gage. ‘ov\l
fron Cap, 10" Max I __ 10" Max | /0" Mex. _J .l“‘\
- e + S —1
Broce same GiTruss Rod with Lersien Wire. o | [ e hareEr T ey gsel
Turnbuckl 79, 0T TSN " Brace 7
%z jV*/ = 3 } »
%% X K X
|57 2 o %% PR
R Chain Link Fabr :\x 030000 Stratcher 8or Yax % Flat.
8%

Stretcher Bar
Bands (Sea Datall)
Corper or Pull Post
2" 1.0,/365 Yin. #Y) or egusl.

| K 31X % 782 length
< B S o Note: All concrete footings shall
o \ be crowned & minimum I*
#7 Geuge Tensic | — Lipe Post #7russ f .
e s 18 1.0.(272 %1 £1), " #od 8 | Ghore dhe Sxeling ground,
than #10 gage. 1% H Beam (2.27%#/  Turnbuck 3
Jin., ft.) or equal,
6% % length
)

TABLE OF MINIMUM SIZES & WEIGHTS
GATE FRAME

SIZE WT/ALIN FT.

_GATE QPENING
TYFPE
SINGLE, INCLUSIVE DOUBLE,INOLUSIVE

UP f06' | UP 1912,
over 6,10 /2! over 1210°26!
OveriZ to |8 Over 26't0 36

over 18" Over 36

1%1.0.
or
Equal

GATE POSTS

SIZE WT/LIN.FT.

272 Lbs.
272 Lbs.
272 Lbs.
272 Lbs.

2%/0 orequal  5.79 Lbs.

3% 1.0 orequal 9.1/ Lbs.
6.0 18.97 Lbs.
g0 2470Lbs.

arbed 8 Twisted Selvages

Fabric & Tension Wire Detail
Top & Bottom

Minimum 1" wide x
thick_Stretcher

=

3 ¢ Carrioge bolts
and nuts, or equal.

Typical

W
Bar Bond

Terminal Post Detoi/

Stretcher Bar Bond

Gate Frame And
Socket Ball For
Bottom Gate Hinge

GENERAL NOTE :

Typical Installation plan may vary as
shown on the plans or as directed by the
Engineer. Location of gates to be shown
on plans.

.
— Variable Width dia. Ties @ 12" ctrs. not
,‘/’/’” i Pedestrian_Opening \r Variable Width Vehicular Opening Jl\f Malleable Iron Cap /o pro T 10' Mox. less than_#9 gage 16
Gate Frame Ties @ /2"ctrs. not less Gats Frame. 1%°1.0.(2.27 #Lin F1) Gate Post Broce some ¢ Truss Rod *7 Gage Tension Wir 14" 1.0, (2.27 ®Lin. 11)or
4'1.0, a 0. qual
(See rn/a)i a a than# 9 gage (See mV or equal.  —] Issilz’f%'g}m as corner. gu "LM Turnbuck @ 127 Crrs. nof n]_ 4 Brace
5% I XL ITIIKL, X
55 SIS
55 S
0 ? i 5L o
R0 CRAAL
203020503 S %
REss 3 3
RS0
BOSSS 5 s 2 Chain Link Fabric
1905005 age Stee/ Gage 2" Mesh,
RS o wire.Ties @ (barbed finish
Rosesesese X 125 178, top @ bottom)
KK X
I
B8 |
X
TR T I ST W T R 7 > NG G ST, G
374 Truss Rods Dppieal %9 Goge 2" Mesh ] Stretcher B 1 % 7 Gage T W art ine Post 2
junger Ro 09 . trefcher Bor Y ansion Wirs. 7
: 7) g; AT . Sy frar < Brace (Stee LS Ties @ 12" ctrs. not lass rli 2 1.0, (3.65%1linfr) , Rodwith}
with Turnbuckles Dwpical, Typical Bottom (v |, 1 et Some as N than # 10 gage R or 1% H Beam (2.80% Turn-
‘atch Block Gate tinge . L1k ™ orner iR lin 1) or equas, 84 % buckle 7|
A 34) length
A Y I T
IS |-—°:|
Gate Post (See Table) dia
#9Goge
ica
i Fastner

7 I Fo:
2% 1.0.(5.79 #lin. ft) or equal.
102 langth

Stratcher Bar Bonds
(See detalls)

7 Note: All concrete footings shall
be crowned a minimum /"
above the existing ground,
if specified on the plans.

F#Trus

TEXAS HIGHWAY DEPARTMENT
CHAIN LINK BARRIER FENCE

4' AND &' FEET HIGH

CLF -6l

o ::’j';* ’ FeotmaL rnoier o o

© s

EG

osrne|

LI county cont [ secr | on | et
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KA

\_Ponel lengin moy be reduced if necessary
1o complete barricade langth.

NOTE | Flores on oll types of barricodes should be
ploced obout 3' from barricade.

The plan shown above shall be used when focal
troffic is parmitted inside the project or parmitted fo
e

route.

Diagonal black stripes ond 3" cleor retiector
buttons are required only on panels and gofes ocross
the frovetway

700d bayond the intersection with the temperory

BARRICADE

]

b e
ol e v o s 1
Ty e -
VR e 1
il rrororiaa
ERR 2227, /
18] ]

H

FRONT viEw

PANEL
NOTE' Sign W-155 sholl be used in odvance of borricade
ond flogmon  shall be used fo direct troflic while work 1s in
progress. Flares sholl be used fo outline irovelwoy ond

mork hazords of night

secmon

" ELEVATION AND SIGN LAYOUT

PLAN

®
%"& 0 n
0-37 (Sign if required)

NOTE
one ponel ond gate

right- of - way

L
TYPICAL GATE CONSTRUCTION
FOR BARRICADE "A"

When the road is closed fo all traftic

1o form o continuous

POST

300" T0 1000

- 57 Sign

IIA"

BARRICADE “C"

(=

ASSEMBLY

ont 3 cuean merecron surro
/on 108 PAGING APPROACHING TRASFIC

Where plans provide speciol ]
Jomporary bridge roil, ot . 3
& conter partion o (@) ] o
barricode. P -
H \ e
I | o One }"cieor refiactor %
5 % { = T 7 button in ecch end post %
facing approoehing tratfic.
CULVERT I \‘.\
" E ——
2|BRIDGE
& k|| il T
Y| B | cxe i
| N CORNER DETAIL
FLARE ‘ | Use poats insteod of 4 Srae
A /A1onds when possible
\ Extend borricode on side of opprooching_— M .
«__ tratfic it crown width mokes it necessary D s )

“~—Use stondord siriping os shown on fop

board of diagonal sections.

BARRICADE "F"

\_Ses striping detort for
skewed panel

MODIFIED STAND
FOR NARROW BRIDGE

DETAILS FOR BARRICADE “F"

345 6" Mochine Bolts
ond 2 Woshers

5" Use " 234" mochine bolts and 2 woshers

PANEL FOR "A",'8" &°D'
NOTE. Diogonal block strpes ond 3" cleor reflector
buttons to be used as specified under each barricode.

=+
o

|
{ Aups?

PLAN

ELEVATION

NOTE Diogonst ek sripes and " cear rflecior stions

FOR "A" 8°D" oLl ore_ recuired. an sach panel e
PANELS o ./
i | — BARRICADE "B
i 3 U
~ Continve siripes on ofher side in
| i BRI
. S 12°- 0" Mimimum
Freane = 6O Mokimam
PP T SN e e TR |
| ¥ STREETFCLOSED B
P I AN T . s Ny I
F’;:j‘ 2" x 4" Strip § ?_‘s, ) ;; ,
TEXAS WIGHWAY OEPARTMENT - L
| 0-57sign Lattaiog on ons sde ooy ¥ |
—
PR A S AT ELEVATION
i ELEVATION \
W-i55

NOTE Dlagonal ek stripes ond 3

cloar retlector buttons

are required on each end pone) necrest the Irovelway

BARRICADE "D"

POST FOR
SIGNS
W-1348 W-155
AND

SIGN D-57
USING 2 POSTS

47X 87 MAGHINE BOLT AND.
® wasnens.

EE
STAND FOR "8°
(OPTIONAL FOR "A"&°D")

axaxsot

(

1w} cran memccron
Surions w omone sioes

noack sTAE

POST
BARRICADE

NOTE  Moxmum post spacing 30' 1o 60'
o8 direcled To be ploced where shown on
plons or o8 directed be the Engineer for
protection of Iraffic on roodways adjocent
o siopes or wimilar hazords.

PORTABLE STAND FOR

IGN
W-134,W-147 8 W-155

-

2x
/7 staar

1

3 xpa”
H ]
HOLD-DOWN STRAP FOR "A; 8" 8 "D"

USUAL STRIPING

STRIPING FOR SKEWED PANEL
NI LOPI I} - J J

B L ]
¥
7,
.

[Py ————

DETAILS OF STRIPING

BARRICADE "E"

Foonge om0

o
FLAG STAKE ° R g N
Eaiman, SRS

FLAG STAND "A"

GENERAL NOTES

The plan of lighting shown on this shee! (s based on the use of flares. Should
the Contractor desire fo use flashing lights they shall be placed os directed
.

by the Enginee

TEXAS HIGHWAY DEPARTMENT

BARRICADE & WARNING SIGNS
SHEET | OF 2

BW-61-(1)

(Y-a 47 cleor cofiacior buttons in opsosite sides.

Flog
(metol )

FLAG STAND "B"
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Borricade “A” ond occompanying signs | be used o) sach end of comstruction projects closed 1o oll traff or ciosed o
ok 6D ot Tt Somined e 1ol o s s 5 wbe . 100 sapond e maracion 31 e tamcray To
i3

bu'n: ‘l u-d u(:annnyl“ igns shall be s ot the beginning of detours fo divert Iraffic onto the speciclly

Bockgriund - White Bockground - White Relle

Borricade "C* and Sign D-34 are for lamporary use 1o control fratfic within the limits of o project whenever it is

fe contine raltic 1o o wecilc ares on occounl of some pariicular consiruction oparation  The areas vmugn
which troffic is routed may be the shoulders, dit oround windrows of materials, excovated tranches, w198
shall be used in advonce of 1he borricads gmen sholl be used to direct troffic while work sroaram, i
sumber of ights snoll be. uaed 1g outiing Ihe

i — - i -

Lws - Bes W e sacoseory hat b vamela n sioce at Mlant, & tuttie
Background - Wne Aeleciive -
¢ 3 “D and accompanying signs snall be used ol sach end of project only whan some form of

— — 92' —_— ——— e —— - which creales a traffic huuru throughou! the entire length of the prn\nl In cor ol short
; woparated by Considerabie s section shal bo borricoded
' To ‘ipe Derrisate ey sloe be. weed ol imporreat sounty. o S
T (rin ) oo ratiector buttons -4 bach  of the bomicods. When Ihers re @ number of short ige
2 D-34 may be substituted |a| sign D- Jl Barricades shall be oved wpon completion ot work and eliminotion

ROAD CLGSED

" ki3 194 . o e hazora on any. seetion —In ali Ina barticade” shall e 4o 10ca1ed a8 10 mosl advaniagecualy war
™l 70 “R-378 and direct traftic, " Thal ve mitbin 1,00 fas) of the favminvs o1 sweh sestion
% ' L4'"p Berricads T ind aseumponying SIgw ML o, viad on clty atretu; NAICH e glosed'de Vit ond ot amranse
- I When this barricade s use: sireat, @ sufficient number
-3) -+ o be used the entire streat. This barricads may ols. 4 1o confine Iraffic to
" 1 of i of workmen, moinlenonce repairs, open frenches, efc, in
PN

e
1453 !
32 i the R-378 sign sholl be omitted
70 R 37 C Barricade "C", with appropriate standord signs, moy be substituted for Barricode "E* if desirable
- Letrers Biocx
Border Siac Barricade “F* shall be used on culvar! or bridge widening jobs when traffic is roufed over Ihe structers |1
@1h for traffic and oflow sulficient space for efficient

Bockgroung - white snall be erected 30 o3 fo provide m
construction operalions bahind the borricede

TEXAS HIGHWAIY DEPARTMENT -3'D I —

mum roadway

=
M
M‘-

end of all projects open 1o any public Iravel, and 1o su

\
‘
4 plement Barricodes Other standard n.-m Post Barricodes, and Flogs shall be used as reauired
74301 hing S0EHoc Bas D- 34 A Border Bloc i3 R Signs and Flags sh supplemented by 1ights placed 30 as not fo interfars with the visability of
o °"““’““" - o Bocground = Whte Reflective — — rafiector bullons or reflectorized surfaces, ond Iighis shall be maintoined in conlinuous operotion from sunse! 10
o 1 4 > ) choor rafloctor dutaes. sunrise Lights may be oil fiares or flashing eleciric type.

Barricades shall be consirucied of clean, sound lumber cul 1o the nominol dimensions shown on these delails ond surfa

Barricodes sholl be of first- all surfoc
ang ag

1 be
uniform white color In no case
0"E") shall be an approved

ENg“;’&"éﬁsmucnoN z [DETOUR/;

The paint for barricade
Mond of gloss Mlach selat SppIled 10 securs whiferm Coverads

Signs for Barricades shall be made rom wood or metal conforming with the requirements

ecitied balom

oc i
_— + sf for sign piates shollbe 2,14 or 16 gauge sisel which conforms i Tares Hiahway Department “Special
sromas oo mnc D-35 i i vt 1 o vt o on o 5 Y T —
M-19B =
Border Block ' not
— 0" — e Baeroind L ReleEti ¢ driven from the back of the sign In localities whers unireated wood rots rapidly, i1 is
= 9 facommanded that waod used for 3igns be treated wiln sither Chromated Zinc Chloride, Wolman Solts, or Pen

The designation of Malol and Wood os primory materials for signs sholl nol be infargrated 1o exclude ofher
suitable molerials now or hereafter ovailab

SE MARKED ROUTE | i

Paints and coloration shall be similar 1o Taxas Highway Depariment standards os ouilined in Terss Monual on
Uniform Tratfic Gontrol Devices for Sirasts and Highways Wnars Yeilo i1 shall contorm mith
Color €ards for Highmay Veilou" ovailobie Trom U Buresu of Public Rood
"
20" ] N Reflectorization may be by means of approved reflective coatings on the sign background
—M-9A () Either or Grystal Plastic Ratlector s Highway Department
g i a0 Retlacror Button 5 <"y be wied o5 on sllernate mea S'te ana spacing of
7 Natiecior buttans wholl be w0 on detalls. All vellecling slamants sholl ve{lact wite llgnt, excep! that
L 3 17 vellacting coating is wsed a1 o backaraund ot o yallon 1R, 11 shall refiect v lion gt
- . H ADDRESS 40 Diogonal black siripas and refiacior butions snall be as indicatad on sions or on tness dalails
2|
| 3% 3 Borricades denig o o, 1 ¢ ang "E" 1o witn The Controctor
" M-9A e o | Thail maintain sach barricade and sign in o Condition saval fo Tnet raceirad by Ih alls
= ccnaround - While Refiective
| In consirucion of iuge for gorlable arricades, slesl may be WOIfuled for limbar, orovided that Ihe wien
D-37 o e o et e \ e ot Nl Barrisedatistest mey haiou
Bacrground - wnte
‘ Uniform Traltic ‘Gonirel Devices, 11s. shensoring agencies sad o3 published by ihe Ou Public Ro
1 B B bl SUSL A S R L G R AL L VL oo B B
e T o Sgn 0-59 sholl be ploced o1 the beginning ond snd of consinection projects. The name and address of the General Controctor
i D oraer - Bla il be. shown on ths. sign

Bc:lqmune White Refiactive

7 Sign W-63 sholl be used o shown on the plons ond o3 rected by the Engineer

+: OBSERVE |7~

T warnne |- .
SIGNS T S i
| | 5 1k TEXAS HIGHWAY DEPARTMENT

STATE LAW |
D-57 & i, W34 | )
W-63

BARRICADES & s\ﬁNl‘\BNLNG SIGNS
BW-6I1-(2)

Letters Black
Border

Block wons |
Backaround - Yallow Retiective
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8"

- R
| 2 4" Minimum - & —
Outer face of bronze shield shall | R |
be sel flush with surface of concrete -, i e 4
L™ 1
. W T [ | _+—Bronze Disk
4-0" Usual B L
| T N — g
| R 2 v i
FILL N 3y ") * 2 ‘
' 4 0 §
On fill sections put Marker af 1oe of — i g
slope. If fill exceeds 4"-0"put Marker i 3
on Right of Way line or as the Engineer i i
may direct I I IS
b
. N H
b S [N I
kS H [ &
. : N 38
= i I s(s
P i i & g8
1 i i S H
P el o) S| §I§
LEVEL SECTION OR cuT s i g §s
N i N
o, N
I
§ SECTION THRU TOP OF MARKER " " 3
3|
S i
Il + I i
BV o ‘
L2l u
CONCRETE N .
POST B -
FEDERAL AID MARKER SECTION AA

Markers shall be placed as directed

The bronze shield will be furnished 1o the Contractor withou! charge
on application fo the Texas Highway Department through the Resident
Engineer

Posts shall be precast concrete with all corners chamfered V2"
All reinforcing bors shall be /2" in diameter.

Work and materials involved in furnishing and placing posts and
bases and installing bronze markers shall be considered as subsidiary
10 the various pay items of the contract, and no direct compensation
will be made therefor.
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i & N GENERAL NOTES:

wp “ kY . The requirements for the absolute volume mix design and the weighing of the
2 /o;qm(’ s > ingredients for the concrete in all Markers will be waived. Mixing of concrete may
be in any manner y 1o the Engineer.
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