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STATE OF CALIFORNIA—BUSINESS, TRANSPORTATION AND HOUSING AGENCY

California Test 114
January 2000

DEPARTMENT OF TRANSPORTATION

ENGINEERING SERVICE CENTER
Transportation Laboratory

5900 Folsom Blvd

Sacramento, California 95819-4612

ot
T
{_; v

METHOD FOR CALIBRATION OF CALIFORNIA PORTABLE SKID TESTER

CAUTION: Prior to handling test materials, performing equipment setups, and/or conducting this method,
testers are required to read “SAFETY AND HEALTH’ in Section E of this method. It is the
responsibility of the user of this method to consult and use departmental safety and health
practices and determine the applicability of regulatory limitations before any testing is performed.

A. SCOPE 0.32. The diagram (Figure 1a) defines with

B.

The Procedure for the direct calibration of the
California Portable Skid Tester, which is used in
California Test 342, is described in this method.

APPARATUS

1. Cdlibration plate, Grooved metal (Figure 1)
2. Holding plate (Figure 2)

CALIBRATION PROCEDURE

1. Anchor the holding plate with hardened
nails on a level surface such as an AC
driveway.

2. Position the tester over the calibration plate.

3. Block up the large front casters of the tester
to the same elevation as the test plate
surface.

4. Coat the test plate and test tire with
glycerine.

Note: Temperatures near 4.4° C or less will
yield low values because the glycerine loses
fluidity.

5. Perform test in both directions on the plate
using the procedures outlined in California
Test 342. Recoat the plate and tire with
glycerine before each test. The desired
reading against the cut is 0.42 + .02 for all
plates. Vaues desired with the cut vary
depending upon the plate used. The friction
factor of Plate No.1 (Districts 07 and 11) is
0.27, Plate No. 2 (Digtrict 04 and the
Transportation Laboratory) is 0.30 and Plate
No. 3 (Branch Laboratory in Los Angeles) is

and against the cut.

6. After completing the tester calibration,
thoroughly wash the standard plate with
warm water and detergent, dry the plate and
replace face down in the box.

D. ADJUSTMENT PROCEDURE

1. Adjustments can be made in the tension of
the small coil springs.

2. Large discrepancies may be corrected by
adding or removing wheel weights.

3. If wheel weights are necessary, maintain a
centrifugal balance by applying equal
masses across the axle. Do not loosen more
that one bolt at a time while changing
weights.

Note: Before making large adjustments,
investigate the following common sources of
problems: dirty vertical support rod; dirty siding
gauge indicators;, speedometer error; improper
tire pressure, 1.73 kPa (25 ps = 2 psi); cold
glycerine and corroded carriage bearings.

SAFETY AND HEALTH

Testers are required to wear face protection due
to the presence of glycerin mist, and also to read
Chapter 12.15 (Face and Eye Protection) and
Chapter 15 (Respiratory Protection) of Caltrans
Employee Safety Manual.

REFERENCES
California Test 342
End of Text (4 pages) on Calif. 114
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STATE OF CALIFORNIA—BUSINESS, TRANSPORTATION AND HOUSING AGENCY

California Test 342
December 1995

DEPARTMENT OF TRANSPORTATION
ENGINEERING SERVICE CENTER
Transportation Laboratory

P. O. Box 19128

Sacramento, California 95819

METHOD OF TEST FOR SURFACE SKID RESISTANCE
WITH THE CALIFORNIA PORTABLE SKID TESTER

CAUTION:

Prior to handling test materials, performing equipment setups, and/or conducting this

method, testers are required to read “SAFETY AND HEALTH” in Section H of this

method.

It is the responsibility of the user of this method to consult and use

departmental safety and health practices and determine the applicability of regulatory
limitations before any testing is performed.

A. SCOPE

The apparatus and procedure for obtaining
coefficient of friction values of bituminous
and portland cement concrete pavements and
bridge decks using a portable skid tester are
described in this test method.

B. APPARATUS

1.

Skid testing unit

A 2-ply tire (200 mm rim height, 95 mm
rim width, 425 mm tire height and a
maximum overall tire width from 100 to
120 mm) with 170 + 15 kPa air pressure
manufactured with a smooth tread,
together with rim, axle, and driving
pulley, is mounted to a rigid frame. The
tire is brought to the required test speed
by a motor. A carriage moves on two
parallel guides. Friction is reduced to a
low uniform value with three roller
bearings fitted at 120° points to bear
against the guide rod at each corner of
the carriage. Two guide rods are rigidly
connected to the end frame bars. The front
end of the guide bar frame assembly is
firmly fastened to a bumper hitch to
restrain forward movement. The bumper
hitch provides for swinging the skid
tester to the right or left after positioning

the vehicle. The rear end of the frame
assembly is raised by an adjustable knob
to hold the tire 6 mm above the surface to
be tested. This device is constructed so
that the tire may be dropped
instantaneously to the test surface by
tripping the release arm. A tachometer
indicates the speed of the tire in
kilometers per hour. The springs are
calibrated by procedures outlined in
California Test 114. See Figures 1, 2
and 3.

A trailer hitch is used to fasten the skid
testing unit to the test vehicle.

A 0.7-m metal carpenter’s level, fitted at
one end with a movable gage rod, is
required. This device is calibrated to
determine surface grades, in percent.

C. MATERIALS

1.

2.

Glycerin
Water

Paint brush
(approximately 50 mm wide)

Wooden spacer
(6 mm thick, 0.6 m long and 25 mm wide)
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5.

A stiff fiber broom

D. TEST PROCEDURE

1.

Clean loose material from the test surface
using the stiff fiber broom.

Determine the grade of the test surface.

a. Place the metal level on the test
surface parallel to direction of traffic
with the adjustable end down grade.

b. Adjust the level until the bubble is
centered.

c. The grade is read directly on the
calibrated sliding bar. See Figure 4.
Record this slope to nearest 0.5 %.

Remove the skid testing unit from the
vehicle, attach it to the bumper hitch,
and connect the power cables as shown in
Figure 5.

Position the skid tester with the test tire
over the pavement surface to be tested.
The test tire should be parallel to the
direction of traffic.

Place the wooden spacer under the test
tire and turn the adjustment knob to
obtain a distance of 6 mm from the test
surface to the bottom of the test tire.
Remove the wooden spacer.

Wet the full circumference of the test tire
and the test surface (from the initial tire
contact point to approximately 0.5 m
ahead of the contact point) with
glycerin, using the paint brush.

Release the rebound shock absorber. This
device is located in front of the switch,
and below the motor.

Set the sliding gage indicator against the
carriage end.

10.

11.

12.

Depress the starting switch and bring the
test tire speed to approximately 90 km/h.

Release starting switch.

Drop the test tire to the pavement surface
the instant the tachometer shows
80 km/h. This is performed by engaging
the lever arm.

Read the gage at the rear edge of
indicator and record the test measure-
ment. Obtain a coefficient of friction
value for the smoothest appearing
surface or surfaces on the project.

For a pavement surface, obtain five test
measurements and report the average as
the coefficient of friction. Make the tests
in a longitudinal direction at 7.5-m
intervals, unless any test measurement is
less than the specified minimum. If less
than the specified minimum, make five
test measurements at 0.6-m intervals
within or including the smoothest
appearing area.

For a bridge deck, obtain the coefficient
of friction value by averaging three test
measurements. Space each test location
for this average no nearer than 0.6 m nor
farther than 1.2 m, from any other test
location. The spacing may be lateral or
longitudinal, but perform the test
measurement in a longitudinal direction.

For coefficient of friction values less than
the specified minimum, use a combination
of visual observations and individual test
measurements to define the area of non-
compliance.

E. CALCULATIONS

1.

Make pavement corrections due to slope
changes using Figures 6 and 7.

Average the corrected readings for each
test location.
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Example: The following readings were taken water and carefully dry all parts with a
at 7.5 m intervals in a test location. cloth to minimize the corrosive prop-
erties of glycerin.
Test Test % Corrected Test
1 *
Iai%%%on Meaglusr;:ment G:azde Mea(s)%rgment 8. Use care when removi_ng and reinserting
0+07.5 0.38 +1 0.39 the test apparatus in the transport
0+15.0 0.40 +1 0.41 vehicle. See Figures 8 and 9.
0+22.5 0.39 +1 0.40
0+30.0 0.41 +1 0.42
Average Coefficient of Friction = 0.40 G. REPORTING OF RESULTS
*Corrected values for upgrade measurements The report shall include the following data:
were taken from chart in Figure 6.

Examp|e5 of coefficient of friction 1. The name of the tester and the date when
values for different pavement textures are test measurements were recorded
presented in the Appendix.

2. The contract number
PRECAUTIONS
3. The year when the pavement surface was
1. The rear support rod must be cleaned by placed
washing frequently with water and a
detergent to prevent sticking. A coating 4. The location of the test measurements

of light oil should be applied.
5. The surface grade for each test site

2. Sliding gage indicator must be kept clean

so that it will slide very freely, and 6. The initial and corrected test measure-
adjusted so that it will not shift upon ments and the average coefficient of
carriage recoil impact. friction value for each test location

3. Glycerin remaining on the surface after 7. Average air temperature during testing

the test should be flushed off with water.
8. Form TL-3111 shall be used to report all

4. A minimum of seven days should lapse test results. See Figure 10.

after PCC placement before testing.
H. SAFETY AND HEALTH

5. A minimum of one day should lapse after

AC placement before testing. Prior to handling, testing or disposing of
any waste materials, testers are required to

6. Temperatures less than 4.5°C will cause read: Part A (Section 5.0), Part B (Sections:

g|ycerin to become viscous and y|e|d 5.0, 6.0 and 100) and Part C (Section 10) of

lower values. For full accuracy, Caltrans Laboratory Safety Manual. Users

coefficient of friction values must be of this method do so at their own risk.

obtained at temperatures greater than

45°C.

REFERENCE:

7. At the conclusion of a testing period, California Test 114

thoroughly wash the entire tester with End of Text (California Test 342 contains 12 pages)
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LETTER
REFERENCE

DESCRIPTION

A

TEST TIRE

CARRIAGE COLLAR

CARRIAGE GUIDE RODS

BEARING ASSEMBLY

END FRAME BARS

ADJUSTMENT KNOB

RELEASE ARM

MOTOR

POWER CABLES

STARTING SWITCH

TACHOMETER

CALIBRATED SPRINGS

TIRE CIRCUMFERENCE

GAGE

REAR SUPPORT ROD

| O] Z| &l e~} &f—| =iz O] | | o ] o

SLIDING GAGE INDICATOR

FIGURE 1 - DIAGRAM OF SKID TESTER
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LETTER DESCRIFTION
REFERENCE
TEST TIRE
CARRIAGE COLLAR
CARRIAGE GUIDE RODS
BEARING ASSEMBLY
END FEAME BARS
ADIUSTMENT KNOB
RELEASE ARM
MOTOR
POWER CABLES
STARTING SWITCH
TACHOMETER
CALIBRATED SPRINGS
TIRE CIRCUMFERENCE
GAGE
REAR SUPPORT ROD
SLIDING GAGE INDICATOR

| Of 2| El | #=p—] = | o w) ] Of 1 ] =

FIGURE 3 - CLOSE-UP VIEW OF SKID TESTER
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FIGURE 4 - LEVEL FOR MEASURING PAVEMENT SLOPE

FIGURE 5 - APPARATUS IN TEST POSITION
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COEFFICIENT OF FRICTION CORRECTION CHART

FOR MEASUREMENTS MADE ON GRADES
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FIGURE 6 - GRADE CORRECTION CHART (UP GRADE)



California Test 342

December 1995
COEFFICIENT OF FRICTION CORRECTION CHART
FOR MEASUREMENTS MADE ON GRADES
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FIGURE 8 - APPARATUS BEING PLACED IN VEHICLE
(NOTE: CABLE AND WINCH FOR MOVING SKID TESTER)

FIGURE 9 - APPARATUS IN POSITION FORTRANSPORTING
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DEPARTMENT OF TRANSPORTATION
A
ENGINEERING SERVICE CENTER DISTRIBUTION

_ TRANSLAB
TRANSPORTATION LABORATORY _ RESIDENT ENGINEER
REPORT OF SKID TESTS _ DISTRICT MATERIALS ENGINEER

.. OFFICE OF STRUCTURES

District, County, Route, P.M.

Contract Number Number of Lanes

Federal Number Bridge Width

Contract Limits

Tested By Test Date Bridge No.

Lane: Average Air Temperature

Position: In the direction of flow, position denotes feet to the right of the ieft edge of pavement or the inside face of

the right wheel from the left bridge rail.

TEST DATE LOCATION PERCENT TEST MEASUREMENT
NO. PLACED GRADE * REMARKS
KIL(F?P)ASE_'I_TER LANE POSITION MEASURED | CORRECTED | AVERAGE

* The coefficient of friction value
FORM TL-3111 (Revised 8/95)

FIGURE 10 - REPORT FORM

-10 -
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APPENDIX

COEFFICIENT OF FRICTION VALUES FOR TYPICAL PORTLAND
CEMENT mtmrﬁ SURFACES iu.us*rrwrmﬁ Am armmzs

-11-
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0.39

CHIP SEAL
043

EXCESSIVE FOG SEAL
OVER DGAC
015

MEDIUM AGGREGATE

0.37

' .- 2 :
CHIP SEAL WITH SOME

CHIPS IMBEDDED OR MISSING
0.37

BLEEDING OR FLUSHING
DGAC
013

COEFFICIENT OF FRICTION VALUES FOR
VARIOUS ASPHALT CONCRETE SURFACES



STATE OF CALIFORNIA ¢« DEPARTMENT OF TRANSPORTATION

ENCROACHMENT PERMIT FEE SCHEDULE
TR-0166 (REV. 10/2013)

CODE | PERMIT TYPE DEPOSIT REVIEW INSPECTION CODE | PERMIT YPE DEPOSIT REVIEW | INSPECTION
REQUIRED REQUIRED
GENERAL GEO-PHYSICAL
TESTING
AD Advertising displays, 6 AX AX GC Cable crossing 6 AX AX
marquees, arcades, awnings
AH Adopt-A-Highway EXEMPT EXEMPT EXEMPT GV Seismic Vibrator 6 AX AX
AP Transportation Art Program EXEMPT EXEMPT EXEMPT
AS Airspace Development EXEMPT EXEMPT AX LANDSCAPE
BR Banners, decorations 6 AX AX LC Conventional Highway 6 AX AX
BS Bus shelters & benches EXEMPT EXEMPT AX LF Freeway 6 AX AX
CcC City/County issued permits LM Maintenance 6 AX AX
CD Commercial Development 6 AX AX LT Tree Trim/removal 6 AX AX
CN Chain Installer 2 + vest
CS Curb/gutter/sidewalk 6 AX AX RIDER
CU Coupon Racks & Newspaper 6 AX AX RD Caltrans initiated rider EXEMPT EXEMPT EXEMPT
vending machines at SRRAs
CU Adopt-A-Kiosk (TSIC) EXEMPT EXEMPT EXEMPT RT Time extension rider 2 2 AX
CcuU SRRA Vending Machines EXEMPT EXEMPT EXEMPT RW Modify work rider 6 AX AX
DP Double Permit 6 2 AX, (#1)
Double Permit when contractor 6 AX AX, (#1) ROAD APPROACH /
makes project plan submittal DRIVEWAY
Cooperative Agreements AD AD AD RC Commercial 6 AX AX
FN Fence — New/Modified 6 AX AX RM Resurface, reconstruct, 6 1 AX
reissue
GM Gateway Monument EXEMPT EXEMPT EXEMPT RP Public/Private 6 AX AX
1D Community Identification EXEMPT EXEMPT EXEMPT RS Single family/agricultural 6 AX AX
MB Mailbox EXEMPT EXEMPT EXEMPT
MC Contractor’s yard and plant, 6 AX AX SPECIAL EVENT
Grading, mowing grass,
material removal, structures,
parking meters, tieback,
widening, freeway &
conventional striping
MM Blue Star and Memorial EXEMPT EXEMPT EXEMPT SE Special Event 6 AX AX
Markers
MwW Monitoring Wells 6 AX AX
OA Visibility Improvement 6 AX AX SIGNALS / LIGHTING
Request
OoP Oversight Projects AD AD AD SN Signal — new/modify 6 AX AX
RX Railroad Crossing EXEMPT EXEMPT EXEMPT TK Traffic Control, signals, 6 AX AX
lighting
SC State Contract — Early entry 1 1 0
Sl Signs 6 AX AX ANNUAL /BI-
ANNUAL
sV Land, archeological, traffic 6 AX AX All permits DEF 2 AX
counts, research project,
accident reconstruction,
literature distribution
TN Tunneling (> 30 inches) 6 AX AX
WL Wall 6 AX AX UTILITIES
BB Broadband DEF AX AX
DRAINAGE UB Utilities in or on a bridge DEF AX AX
DM Minor Drainage 6 AX AX UM Bi/Annual Maintenance DEF AX AX
DD Major Drainage 6 AX AX uc Conventional Aerial DEF AX AX
UE Bi/Annual utility & DEF AX AX
service
EILMING UF Freeway Aerial DEF AX AX
FF Filming in Facilities 0 AX AX uJ Transverse Bore & Jack DEF AX AX
Fl Intermittent Traffic control 0 2 0 UK Underground DEF AX AX
Longitudinal Major
FL Traffic Control 0 AX AX UL Underground DEF AX AX
Longitudinal Minor
FO No moving traffic 0 1 0 UR State required relocation EXEMPT EXEMPT EXEMPT
FR Film rider 0 AX AX us Service, pothole, modify DEF AX AX
FS Special 0 AX AX uTt Open cut road DEF AX AX
NOTES:

MOST PERMITS REQUIRE A 6 HOUR MINIMUM DEPOSIT UNLESS EXEMPT OR NOTED OTHERWISE

(#1) Inspection time will be charged to only one permit, the parent permit or the double permit, not both

AD - As specified in the agreement and/or the “Encroachment Permit Administrative Route Slip” (form TR-0154)

AX - Actual expenditures shall be collected

DEF — Deferred Billing (Utilities only)




HE

2010 REVISED STANDARD PLAN RSP T9

6L dSH NV1d AUVANVLS a3SIA3H |

L0102 031V0 %008 SNY1d OHVONVLS 3HL SININITdNS LYHL
£102 "6l TIH4Y 03LVY0 61 dSH S3035H3ANS £102 "6l ATNC O3LVO 61 d5H

3IVIS ON

S3HNSOTD dWVH ANV 3INV1 HOS
$378VL W3ILSAS TOHLNOD ODlddvHl

NOILVLIHOASNYHL 30 LN3NLEvd30
VINBOJITI¥D 40 3LVLS

*580UDSE|P PapUBWWWODEJ &yp Bujspalsep Jo Bujscauou| £q ‘Lipsseceu J|
‘suoj4ipuoo pials Joy Jeeujbul ey K petsn[po 8g PINOUS SBOUD4E|D BSEUL
“junwbpn| Bujsesujbus ypm pe|jddo ag pinoys puo 'Kuo sesodind

souopinb Joy pepuaju) o0 ‘ejpw|xolddD BUD SBOUDLEID YL - *

Jupoued £- UDUL Jedeass apDUBUMOR PRUIDISNG UD BB - Mk
Bujopds uo|po4s s8bboly Jo eopde Jeling [DUIPNE]BUDT - e

*ej|w | uby4 Jebuo| pup

ydw u| paads Bujsosedo
peiodjoj4un ays to *Bujsiipis wiom o) Jojid peads
8}|+uBoIed-U5E HOBd-440 “i|w|) pesds paisod 9| peeds - =

*(¥3) sJez)ieuunys pun ebujyiDw juswaADd Buj4sIxe UBBALBO {O|(HUOD D S| BIBUY
BaBym Jo sBUIMIDW JUSWAADD DU B8JD BUBYL BJBUM SUD)|ID8E jusbupy pun Jadoy S0j BB - Me

ydw up pesde Bujsoasdo
pe4pd)ojpun Buy L0 *BujiiDiE NJow Of Jojad peeds

a)|puaolad-yige yoad-4p0 4wy paads paysogd = §

1884 U| $BBLI0 JO UIPIM = M
eay up uysbue) sedog

= 7 BJeun

i = 7 'euow o ydw gy jo pesds oy
09/2SM = 1 'sse| Jo ydw gp 4O PAeds Jod
17 Joj DINWJod yibue) sedps Bujbasw BuMO|I04 BU4 BEN 'SLBSJAD JBULD JOJ - W

opsz | 0061 0001 AVNIIHS / AVMSSIMAXI
005 005 005 vENH
0S¢ 0SE EES ydw ob NYHL 3HON - NVBEN
a5z 052 os2 ydw or 0L ydw 52 NYHL JHON - NVBHN
001 ool Q08 5537 HO YW 5Z - NVEHD
¥ fr [
3 ] ¥ 3dAL Ovod

W SNOIS NITWL3E IONVLSIO

INIJVHS NOIS ONINHYM JINVAQY

168 528 VLL OkL oL
S8 BZL 283 Sk3 59
989 859 865 oLs 03
€65 €56 025 G6k 55
108 viv avk 52 [
12k oor [ 08t D
[ £EE SiE S0E oF
182 1z 152 [ 5§
Le2 s12 S0Z ooz 3
£L) 591 851 551 52
921 0z1 FI 511 02
44 43 43 44 ydi
%6~ %9- g~
w0 UL 03345
o 0 Ul 30vHINMOD
ONIIVAS NOILVLS 4320%71d
ONY 3J¥dS H344N8 TWNIGNLIONOT

3 orl oL 082 0ZF ove 0891 oL
€ | okl 59 092 08% 08l 0951 59
[ 0zl 09 orZ 09% 02L Obpi 09
iz [ B 0zZ [ 099 DZEL 3
52 001 05 002 008 009 0021 s
[ 22 06 5¥ 081 0Lz [ 0801 3
oz 08 o¥ o1 091 0zt [T oy
T oL ST 28 €21 Sk2 (3 T 5¢
H 09 0% o3 06 081 D3E (3
Hl [H 52 zy €9 521 [53 52
[ [ [H iz o 08 09l 0z
+4 44 +4+ +4 +4 +3 +4 ydw
£ 271 il 2
1I174M0D | ANZONVL | ¥3dVL | yagqngye | onratns | omtouan | In3onvs )
L a X 033dS
(M) 1334 21 135440 40 HLOIM HO4
ONIOVdS 3DIA30  HION3T H3dVL ANNININ
ONIZITINNYHD MONIXYN
INIDVHS JOIAI0 ONIZITINNVHD
ONV VIM3LIHOD HLON3T H3dVL

€ 3navl

03L1Y0 SNV Id ANVLNDIDV OL

SIS A3 TSN I SO ASFEIIT S0
SO TSR B I0Y TIPS AT 8
W SHTNAID SISO FIVNON TV O MNiE e

] tioz 8L AIAP

I WIS SN 0 T |

FIW0 IWADHAAT SHT 14

Jraps lidams, s3I (509

SIIEEEN T30 VIS | winow | awwos [+9i0

Z 37avl

I 3avl




_ OLL dSH NV1d dUHVYANY.LS Q3SIA3H

*010Z 03IV ¥0OE SNV1d OMVONYLS 3HL 40 LEZ 39¥d - LIOZ '0Z AVN 031vD
0Ll NY1d OHVONVLS 53035H3&NS €102 ‘61 JWdv 03LVO OIL d45H

3735 ON

SAVMSSIHdX3 ANV SAVMI3HS
NO 3HNSO0TD 3NV HOS
NILSAS TOHLNOD DiddVHL

NOILY LHOSNVEL 40 LNINLHYL3D
VINHOJITWD 40 3LVIS

L8 %96 3]
W09 x 20 [8]
8y x gy [v]

UlN) 3ZIS T13NVd NOIS

NOOW3S SMIHSY1d 1n@vidod  iF
HINIVHL HO LHOddNS 5V
|Sv4d) NOIS MOMEY ONIHSYId

NOIS TOHINOD DI44VHL AHVHOSNIL
[Y3dvL IWNOILDD) 3NDQ DM44VHL
3NOT 144Vl

aN3937

spJean poou Ag pasladuad ag uDo jDyU4

B} PUOKS] SPUSLXS BUNBO|D JBPINOYSSUL J)

pasn eq jsnu anboid SIIN LX3N,

‘umoys S0 pesn aq | |ous sub|s
L-pM PUD (v2)E1I5 JO | -5 BU4 *suo|s|aodd
|pjoede eU4 U| pB|jjoBds B8|AIaULD SSBIUR

2144044 PBE0)D UoDe 04 peuinbed suedoy
7} 844 uBBMLBEQ pBEN 8Q ||DUS SBU|| BuD|
BuolD umols usBuDy 1Z U4 ‘suoie|acad

|ojzeds 8us U| Pajd|28ds B3|Mieyi0 ssBlUR

“}JIOM By} D4 BEBIID BP|Acsd
04 juswuh) |0 ABIBABUDIL BU4 WOy PBLFIUS
uo BBp0D|4dDg
4O $8USD BUY JO fUSWUD||D SEIASUDIL
o pDBjEU| pasn ag Aow
£l oM "||DEEp BANEO|D

8q ADWL 18l |NOUS DRAO|D By

Byl "a8U0D § BUE
28003 440q I

BJBUA LD 4000| Y308 4D Japinoys

BUDY, BU UD uUMDYUS S0 0002 KJsAs
PUD SPUB BUD| D)440U4 D 50450 JbdDy D

peso|> yooe mE0USD K|88JBASUDIY pasco|d Bg

IS 88UOD € 4O WNW|UjW D ‘suojg|soad
|o|2ads Byy U} PB|4108ds SEIAJAULD BEBIUR °

ZL
P 310N 338 L-DZM
7
)

*Rluo s8unsc|d

BW|4ADD IO SBUDS 4O POS4SU| Pasn Bq ADw

BOUOT 314044 404 posooipu) Bujonds ey
A|oy-Bus 1D peanjd ‘siojDaul|Bp BjgD4S0d *

s0UD481p

dDE-LM ¥ "Gl
*8U0)40214|90ds au4 up papiiosda SO
[8aA83]8 J0) SPUDG BA|4O8|IB404480 Udlm
PO4LE|4 BO ||DYS SIBUHIDP O SUNOY B4
BUjJND 8BUNSD|S SUD| JO) PABN SALOD | iV

‘Tl
“BuD| 0l
aAInD
IDIUOZ|IOY D UD D B8AIND |DI|4IBA $EBID
Jo doi 30 ulbeq jou |IbyS SBJINSO|D BUDT
rubjs moJap Bu|usDis 48414 sus Bupyoposddo
sB|2|ysa Joi e|g|ssod edeym pap|acsd Bg
1i0Ys eoubye|p 4uble JO 00GE WNW[UIW ¥ "6

*1 edk)l &g |jous sub|s moudlo Bujysois Byl
*pEEO|D BUD] YoDe Joi ubls modan Bujysoij sup g

Kl

faunso|a aub| 0 ypbue|
tnoySnosgs 0002 £seas ubjs (¥OlOED © 80DId "L

*ubls BUIUIDA SJUDAPD §B)3 U4
404 uB)s (¥2)0z) © 85N F,531 X3
WYOM OVOM,. $-029 4O L-0ZH 14048 D Jo
L0002 UiU+[A mojl0s pinOM WB|S L-02W BU4 &1 "9

JUNSOT0 H30 1OHS

puUD BUD|

cepjw]| s posfosd sebip) o

U[Y4iA EPUS IO SNOJAGD 2| DBID 3IOM JO PUD B}
B8B|UN BINSO0|D m:_umowu.— 40 pup By 40 paocdid
2q ||oys ‘a40]doJodD B0 pZ X Gp 4O BZ|E

WOl U] 44 .

*59BUNIOP 40 SN0y BUIIND BUNSD|D BUD| JOj
pe403|pU} BUC|4D30] BY4 40 peooid BQ |joyE
4 *dojea u] abubdo-pas
DJO 84 ||DUYS PUD 828
u) 81 X 48l 4808] 4D eq |1oys Bojy

Y263 *SJNE0|D BWILADP IO 36D|; DMy 480B]
40 ybim paddinbe sq ||Dus ADMPDOJ S 4O
ep|s yopa uo ubjs

"paso|d Bq 04 BID SBUD| BRISLND BYL
pUD 8 UDU4 5981 5| J8PINOYS up|pew
ML JO U4p|M BY4 4| uD|paw U4 Ul (9
"3144044 04 uado u|DwsJ
FBUD| BIQR||DAD BYL 4O J|DU-BUG
4808 4D j| Jep|noys ayjsoddo up (o

suooDeq bujyso
jusoEelon| Jo @

;peanbed 4ou eJp suoj4Dj(D4su| ub|s espoydng ¢

*8OINB0|D BUD| JOJ SBO|ASH |OI4UOD
3]44D44 4O BOUDUBLUIDW BWji |G BpjAcId

0} paubjssh 8q [(DUS UOS.IRd BUD 48DB| 4y °

*pasn aq ||oys sulile 12-pM pUD
W¥I)0EZI 40U4 4DBOXE UMDUB BD B||D40D
By} D} WIDZUOD ||DYS SSJINEO0|D BUD| UD|peN

ubie MHOM OVOH ON3, 2-020 v °

UjUADM BOUDAPD Y2D3

-

"1

:S3L1ON

B

HIDTINOHS

o —

e

dNV SOT2 3NV ONVHINT 1V 34 LL ONY Ol SILON ¥ 3LON ONV
. _ONv L 378v1 335 | L INY 00 Sa108 € 378V 335 NVISIO
ANIJVAS INOD
(¥a1812s Pl 3LON 335 1-83 {vajo SRy 2HVUING, JO il X_SNIIVES INOD | NOIS ONINHYM JONVAQY : |
Bwu_ﬁ_u 3 €7 .m0 | ¥ I B % |
0 = Al
E ) o o el B8 9 m. A F ¥30INOHS A i
| =
‘ <=
A
¥30INOHS WY103N | o
_ /
f { HAS-12M
Sl 310N 335 S-1ZM
saEe| A
_ :
wi| 310N 335 | e
a3s012 ) S T HL-F (¥2)voED, | AT 08
{ L1 ONY 0L ON_ONY 1.7 -
;  31B¥L 335 X ONIOVAS 3NOD [¥] I ¥ @
LL ONY O SILON ONY 2]
I 318V1 335 X ONIIVAS 3NOD (¥2)0e2 mmmﬂdl_u Msz — ]
B0 Y ; 3508 335 o saii ) VAL 338 Aoy P ALON-3I8. ) b 3@vs 335 _samyads £ T8v1 335 3INVISIO
*ZL 310N 33 *,000Z AMIAI HIOTNOHS ONV an vauw wHow | a 1 | e 1 hd NOIS ININHVH JINVAGY
3NV 035070 HOV3 SSOMIY SIN0D £ UM< —__ - ) ! /.e i
J/\ | | 21 3uom 335~ | 6 Ov 8 suow 33—

2010 REVISED STANDARD PLAN RSP T10

LY WO T8 IOV TIENE LINITE i)
SHIIAAD T T FIAELE TR 0 drend

_o...OON._u;.
d04 7 4o +.._!_.aw

Q3LVD SNV Id ANVSNODIY Ol

“umoys 8o

#8p0Y (QILMN) IDJePedy ‘8s|miByio "(v2) £Q peyoublzep eup S8POD DIUJOL| DD

*punoJfsopg efiupio juesseUon]
joa fapiodwey ||o .ns_eu___b.._n.,—_

uo puabe| yo0|q @ADY |10y sub)s Bujusom
pi2eds ey4 U] Pal 5 BE|MII0 BRSIUN

“peeys =)y} uo umoys s) bujoods

ssajun ‘| 8jqoy Jed ‘e4ojdoaddo SO 'SUD|LDNLS 4O)[L0D
g juabuoy Joy | ‘juswBas Jadoy a0y x Bup

5 Buca asn
“EB(QD4 JOL GL dSH UD|d PUDPUDLS PBS|ASH 8RS

IS3LION

[} [ ] /lm v v M m
Lo = 8 3LON 3352 PR
T |._v1kW\\|4 - - - - - — - = V£| — T T8 T, e ® °T® e - -
—e — Eg oo = o —
- —8 — 8 — o - —a L] e — B— 8 —o —_—. — @ — —= -_ _ =
ST e e e i e e Y L o e e e e = e 2o
] —— T
v
HIOINOHS NYIO3N \ \— .
—— X it
§ 3loN 335 L1 ONV OF S3lON 335 ONv | 318¥L1 335 ONIOVES 3N =

Y e

HZ-FW

€ ONv L S3LON 335

. FONE
I S3LON 335

HZ-7M

L1 ONY O S3LON

1 ONY L 37a8YL 335

X_ONIOVAS 380D
4

PoONY £ 'L S3LON 335

H{V3)0ED ‘n.m

[ILVIMEDEdaW S¥) AVIHIAD




2010 REVISED STANDARD

_

VOLL dSH NV1d GHYANV.LS d3SIA3H |

PLAN RSP T10A

"OLOZ OFLVO HODE SNVId OHVONVIS JHL 30 BEZ 30vd - LIOZ '0Z2 AWM 031vd
¥OLL NV1d QUVONVLS S30ISHILNS €102 "61 1IHdV 03LW0 VOLL 458 WOE X BF H

T3S ON
SAVYMSS3HdAXI ANV SAVMI3IHA
NO S3HNSOTD INVT HOS !
W3LSAS TOHLNOD Jld4VHL -uBje ,Qv3HY 03S01) AVAI3H4, E-OZH B+ Jo
NOLLYLEGASNYHL 30 INBALHVA3D eanyd in, Sean 89 ot 8 BN TR T

VINHCAI WD 40 AUVLS
"WJOM B4 04 888200 apaoud 04 juawuB)io
8BUBASUDIY BUL WO PBLIJYS B ADW BP|NOYS PBso|d
BUL UO SOPDDIIDD BUL SO LUBUAIG]ID BEIBASUDIL BUL
i 'DBUD BINED|D 848)0BO0 @UE UJULN *DBID BNED|D
NOOV3E INIHSYIA 318VLHOd W 842)dWoD BYL UJULIM 0007 AJBAB DUD LIMOUS UO|4DDD)
Blj 4D JBPINOUS PUD BUD| PBRO|T UDDB BFOJID
YINIVHL ¥0 1HOddNS S¥4 peaDId 8 1/DUS 8P| LIDG ¥ 4O T BdKl OAL 30 WNWIUIW ¥ "L

Qe

{S¥4) NOIS MOHYY DNIHSYI4 E ‘BUD| 3| 44D4 POBO|S USDB o4 POJNbed
o]
°

siedoy 7 Uy U &q pesn eg ||bys s8uj)
ND2IS IOHLNOD J144VHI AHYHONIL sup] Buojp umcys jusbupi 12 eys ‘suo|s|soc.d
[M34VL IVYNOILJO) INOD 21d4vHl

|D|2eds eys U] pe|ioeds es|maal4o SSO|UA TZL
3NOD D1d4vHL

£ 310N mum L 3L0N 335
aN393T 5 [B) w.cw.- ”2- E_

% £ 3Navi 335
¥ .._

*¥JOM BUs D4 SESOOD BPIADID OF JUBWUG|ID BEJGAFUDIY
ol woul PB4L|Ys BG ADW JBRINOYS PBS0|D By UD
SBP0D|IIDG 10 SBUDD BYL JO JUBWUS||D BSIBASUDLE By|
.wwcnuunmamf 40 pOB4sSU| PBEN 8 ADW BBPDD|AIDG

L Oal "||D4ap B8N JBRINOYS |D|4IDd UM

2INBO|I SUDT, BY} UC UMOYB BD 0002 AJBAD pUD

SPUB BUD] 3]44DJ4) D 250400 JedDy D BUBUM UD|DOO)
ya0a 4D JSp|NOYS PUD SUD| PISD|D YIDS SS010D
Ajeeieasupdy pean|d 8q | DUYS SBU0D £ JO WNWUW D

‘suoisjacid |Djoeds B4 U} paljloads B8S|MIBYLD SEBIUN *

*KIUD $8JNS0[D AW(4ADP JOJ} SBUOD O
poajeu| paen 8q ADW 'BRUOD DiJ4DJL U0} PBIDO|PU|
Bujands 8yt 4jDy-8UC 4D PBOD|d EU0408U| |60 BIOD4I0d

"8UDI4D3[4{D0ds BU4 U] pe|s|oeds 5D (seaes|3 JO}
BOUDD BA| 4038|3404 LIEIA P44 B0 ||DUE BRIUNIDD
40 ganoy euy Bulnp BeUNE0jo BUD| U0 PABN BAUDD |1V

fBAUND

IDHUOZ|IOY D UD IO BAIND [D3|4I8A 4580 JO doi Byt
40 uibeq jou _n__u:w geJnzo|o subl *uble mouip BujysDiy
48414 844 Bujyspouddo segs| Joi B|qiescd aisym
pap|aoid &g |I0US BOLDLE|P I8 40,006 whwjuw y

1 adk] Bgq |joys sub)s moiup Bujyso|l
oyl *pEs0|d BUD| USDe 0} UB|8 AOLID BU|USDls BUD

FUNSOT0 313 TdNOD

"8J4N80|3 euDj
40 usbua) 4noubnouys 0002 Adess ubis (v2)oLD 0 #9014 g

~ubljs uc__._...o.. BOUDAPD 484]4 By4 oy ubje (¥3)023 O esn
'WSTVN ~ AX3N NHOM OVOY, 1-029 JO 1-0ZW AJDUDLIDLS
D 40,0002 Ujd+ls MO[10) PInom uB|E L-02M BUs 41 "G

*e4iwl] 8, 4o08fosd JebiD) D UY4IM SPUB JD BNOIAGD
B] DBID HJOM 3O PUO B4 SSBUN BINSD|S BUD| BUL O
pus ey 4p padoid eq ._W.M ‘@40 doiddo 80 p2 X b
40 8Z|9 WNWUIW Ud|m 18 WMOM O¥OM ON3, 2-020 V "¢

agauNJop 4o sanoy Bujanp eansojo
PUD| S04 PBLDI|PU| SUD|4DOD) BUL 4D pasDid Bag |jouys
a1 suoopeq Bupysd|4 "40j0d u] eSUDJIo-paJ JUBIERIONIL
4o ebupJo eq ||DUS pup BZ|s U] 31 X .91
4$808] 40 9q |joye BD)4 YOD3 "BINBO|D BW|LADD JO4
8Bp|4 oMt 4808 4D yYpla paddinbe eq ||Dus KDapboJ
5 BUY JO BpiE yooa UD ubje BujuJDM SIUDAPD YDD3 f

*E8J4NS0|D BuD| JO4
BODJABD |OJJUOD DIJ40UL 4O SIUDUSLUIDW SW]4 JNG
epjaosd o4 peub|ssD 8q |jbus uosued DUO JSDE| 4y "2

] "pasn aq |joys subjs
HZ-¥M PUD H{VD)0ZD 40U} 4dE0xs UMOUS SD 8||D43D
BY4 O} WIDjU0D jIDYS BUD) 2|j4DJ4 D BD JED|NOYS

7] up|paw |oj4id Bujsn Bpls 4u|d Sy4 LD EJnNSoD|D BuD)

£ oy .wu._.oz
.’. L s3L00 33

pi ONY
n £ S3L0N 335
T valoza !_._ )
[3LVINJOHADY S¥) AVIHIAO H (ALVIHOHddY SV}
AVTHIND

1 378vL 335 ONIDVds 30D -
el &

¥/ H30WNOHS e
_ ¢ - e = *_s _, I.Mu“.ln|||| FREC R s - G S e e HEEE et R GRS e R —
3 I
—_ e — — — - — - Jo— . _ = = = —_ = - = = = = = —_ -
“\ £1 310N 335 14 3loM 335 8 L 3loN uww|tm 1, TP e .,
s S P - e 8 e o . —w — i e e s
oﬁ.: 310N 338 .\...llllul 4 ° ® . =
[ ®  y307N0HS NYIOIN \ . ¢ 3ioN 335/ ST 14 30N 335 R - - d
1 B ONV L S3LON 335 — " Al
_r L eyl 335 \ i FavL aNv  3avL 33 \ L TavL owv | \.mx e 335 o7
f 7 H3avl ON 338 T HEdVL Z\ 3LON 335 | L 378v1 338 |X_ON1 £ FevL 33
7. / R T i i
0L ONY 6 S3L0N 335 ONY e 13 oHin

£ ONV
L S3LON 335

[ALVIMDOMDdY SV}
A¥THIAD

= _\
X - _
N 11 30w 33S " . =
® ﬁ 430M0HS NVIOIN ° ® L 3ion 355 \m - - T e ¢.I\_.m|¢
A 11 310N 335— ﬁu i LS e i \_ :_ uw.oa._.ﬁuuw: _ & ONW L 530N uumJ..m =i " [ 5 |
Y3V oM M- s 7 o SEh - S e |
...... _ any 6 m”.:oz any X ONIIVAS INOD | £ uuo._hq._.ppm_wum

8OO 7 Jo ')

O3LV0 SHYId AWVdNOIDY OL

[02LMM) |DJepad 'eemlsls0 "(¥D) AQ Pa4DUG|Sep 8D S8POD DIUJOL| DD

T
¥ JLON 335 "UMDUE BUD w.wuou W 1 378¥1 335 DMIDVLS INOD
WIINIINT TIA1D OFuds ‘i@sys sjy) uo umoys 3) Bujoods E

punobvopg ebubio juasesdonis uo pusbe] ¥oDIq Bapy ||Dus subls
Bujuaom Luoasodiwey |0 "suo|siacad (D|oads eus U] peli|deds o5|AIBLLC SSB|UN

ux sgajun ‘| #jqpl J8d ‘a4p)losddo D 'EU0|4DNYIE 40| U0D
04 7 4o jusuwbos .cou_.___:. doj ) ‘puowbes Jedpy Jog X nc.ue 9 suso Ban

'88|004 403 GL dSH UD|d PUDPUDES pas|ARH 805 IS 3] ON

S ONV £ S310M 335




2010 REVISED STANDARD PLAN RSP _T11

1lL dSH NVi1d GUVYANV.LS Q3SIA3Y

"0L0Z Q3LVO HOOH SNYI1d OHYONVLS 3HL 40 662 39vd - 1102 '0Z AVN 031V0
LIL NVd QMVONYLS S303SH3JNS €102 ‘61 1MHdv 03L¥D LLL dSH
3IVIS ON

AVNOILNIANOD INVIILINW
NO 3HNSOTD 3NV HOH
WILSAS TOHLNOD OIld4dVHL

NOLLVLHOJSNVHEL 30 LN3NLHVA30
VINEOLAITYD 40 3LVIS

NOOJV3IE OMIHSY4 378ViH0d Wmm

HITNI¥HL HO LHO4dNS S¥4

200
[S¥d) WOIS MOHHY ONIHSYIS E
o

NOIS TOHLNOD JI44VHL ABVHOLNIL

W08 x 06 [3]

8% 96 (5] (43dv1 TWNOLLGO) 3NOD Dldavil

oy % 0v [¥] INOD D144vHL ®
aN3931

‘UMOLS 8D
B8pOD [OILNN) |DJOPB 4 ‘B8 |MI0U4D (VD) AQ Pa4oub|EEp BID §SPOD DUID]|DD

*punoJbyscg eBubJo juesesJon|i uo puebe) woojg asby |joys subje Buju.om
fapaoduey |0 ‘suois|Acud |D]oeds 8uUL Ul PBJL] 5 BE|AIBLLD BSBIUN
rj@ays 9|y4 uo uaoys e8] Bujoods

auod 7 4o ') '¥ EFejun ‘| 8|gpl Jo9d ‘e4p|Jolddo SD 'SUOI4DNY|E §O)|FU0D
Jog 7 Jo juswbes juebupi Joi i ‘juswbes sedoy Joy x Bujoods euod esn

"g9|qD4 IO} Bl dSH UD|d PJDPUDIS PasjAsSY 9a5
HEIG

(& 310N £ 378V1 33
| 008

*Jeau|bu3 8l

AO PBLDBJ|P B9|MJISULO0 'SIB|UN BINSO0|D BUD| JO4

SB0|ABD |DJ4UOD D|4a044 JO BIUDUSLUIDW BULE |ING
eppansd o4 peub)sso eg jiDus uosied Buo JEDB| 4V 1L

pEEN 8q ||oyE
suB1a JZ-PM PUD (¥2)0ZD +DUL LOBOXE UMOUE SO
S||04EBP BU4 Of WACHUGD ||DYS SB8UNSO|D SUD| UD|Paf D1

*8UNBOID BUD| 30
y4bue| tnoybnoduys 0002 Aisse ub|s (YDIOED D BIDId ‘6

raAIND
JDJUDZIJ0Y D UD 30 BAJND [D34d8a JEBID 30 doj BG4
40 u|feg jou .u_ucn gauns0|a eun *ubls soddb Bujyspis
$E4)4 U4 BUYoDOIddD S@|d|uen 404 @1q|s50d BiBUM
pep|aosd g 1jouUs eduDis|p 4Uble 40 0061 WhUlUjw ¥ g

"ppuBWedjNbad puo §|iD4ep

BINE0|D BUD| Joi unid | sAomssesdx] puy sADmBeUy

UG BURSOI) BUDT Joj WO4BAS |OJ3UOD D|44D41,
Wy} @SN 'ydw p§ Jeao speeds yooouddd Joj 'L

“f adk| o] sdf] Jauils 2q ||DYs USIE MOLID BUIYEDI4 -9

JHNSOT1 3NV VIIdAL

B 310N 335
(v2joed

“KUD SBUINED|D BW[4ADD 0} BBLOD
JO pDBEU| pasn 8Q ADW "BBUCD 3|34DJ4 0 PBLDI|PU)
Bujobds ey4 jiou-ouo 4o peanjd 'SJ0408U||BP BIGDLI0d TG

*BUO|4DD| 410008 B4 U} PBI4|Deds SD (SBASS|E JD) 8pUDG
BA|108|JBI0ILE YLK PBLLIL BQ |[DYS SSBUMJDD 4O SJnoy
aly4 SUJINP §8UNBOI> BUD| JO) PBEN §BUCD |1V ‘b

sufijs Bujudps BIUDAPD

#5414 By Jog ubls (v2)020 © @En LSITIN
1X3N WHOM OvOY, 1-029 JO |-0ZW AJDUDI4D4D D

40,0002 Ul44iM MOjjoF PINOA UBIS |-0ZM BU4 4] E

*miju)) & 4o0fodd J0BUD| D UjuL|m

BpUS 4O *SNOJAGO 6] DEJD JOM JO pus 8y} sse|un

BJNED|D SUD] BU4 JO PUB BUE 4D Pado|d Bq ||DuP
fa4pjudosddo so fube LJHHOM OvOM ON3, Z2-0203 v "2

"gEAUNJCP o sanoy Bupanp ainsois aub| Jdoj PaLDDIpUl
3UD|4D20| B4 4D peoDid Bg 1|Dys suoopeq Bu|ysDid
sio|o2 uj ebubso-ped jusoselon|y Jo abubio aq

11DUEs puD 8Z|3 U} 9] X 91 4908] 4D &g ||DUS
BDj4 YODI "BJINS0|D Bl 40} SBDIJ OM} 4EDB| 4D
ysim paddinbe aq |joys ubjs Bujuiom BouDApD UoD3 "

iSALON
0L ONY £ Ny
I mu&b mm_m L S3LON 335 I S3LON 335
HZ-¥h 4(v2)02d [

® ¥

8 ONY 9 S3LON 335
ﬂwﬂ.._d E | Iievl 335
| X ONIJvds 3nQ0
H //)m
o

_. 1o

- I e S S
1

™ B T 3

E 378yl 335 30NVISIO
NOLS ONINHVM JONVAQY

Q3LYO SNVId ANYANODDY OL —r

UAIE N N AT o)

TRNFIT A3 TR I 00 40 TEROIF W
4 RN R 9 aiee 1IENT SINEIE o)
A2 SH D PN P A3 FELE

S ONY ¥ S3LOM 0NV | 378V0 335 DNIIVLS IN0D




2Ll dSH NV1d GQHVANV.LS d3siA3H |

*0102 Q3LV0 NO0OB SNYId OMYONYLS 3HL 40 O¥2 39vd - LL0Z '0Z AWM 03LYQ
ZLl Nv1d OHVONVLS S303SHIANS £102 ‘61 1IHdV 03LVA Z1L dSH

37V3S ON

SAVMSS3IHdX3 ANV SAVMHDIH
TYNOILN3IANOD 3INVIILINKN
NO 3HNSOT1D AVOH d47VH HO4d
W3IL1SAS TOHLNOD OIiddVHL

NOILVIHOJSNYHL 0 INSNLIHYL30
VINHOS WD 40 3LVLS

“BAIND
JDLUOZ| IO D UO 10 BAJND |DI[418A 19840 O dog eyy
40 wibeqg 4ou |IOUE BaunEo|d audl "ub)s mouJp Bu|ysD|i
4843 844 DujyoDOIddD SB|3|UeA 4O B|q|Esed BUBYM
papiAoJd @q |I0US SoUD4s|P 4UB|S 4O 005} WhWlUlW ¥ ‘Ol
*pasn 8q |joys [2/7) 4usbupy eyy ‘suo|sjacud
|ojoeds By4 Ul pejsiteds Be|AIBYLD SEBIUN "6

4lw)] peBds wWNWixow 0 pajsod 8yy UDYY edow 8| peeds
£1051APD uBym ped|nbal aq 4ou ||m BNDDI Ji- LM BYUL
rapaulbul ays Ag peujwisiep 8q |||m pasde KIOS|ADY '@

“8UO| 00| 3[28ds BUL U] Pa|4|deds SD [BA@B|S JO) spung

BAI4DTFBI0NLDS Y4IM PBLLLL 39 ||DYS SSSUNIDD JO
ganoy eyt Bujpanp 8alns0|D BUD} J04 Pasn SaU0D ¥ G

*ub]s BujuIDM BOUDAPD

48413 Buy Jog UBIs (w2022 D 88N * SIVIN
1X3IN WHOM QvOd, L-025 1O 1-0ZW AJDUO|4D4S D JO
L0002 upys|m mojjos pinom ub(s 1-0ZM BU4 4] °

-

*g4qwy) g 4oafoud sebip) D ulysm

SpUS O 'BNO|AGD B| DBJD MJOM 40 pUB BU4 ssa|un

8UNS0|D BUD| Ui 4O PUD BU4 1D PRODID BQ |IDUS
‘appjadosddn sD 'ubis NHOW OVOH ON3, 2-029 ¥ °

"

*gsaUsIop

40 sinoy Bujinp 84Nso|d 8UD| JOJ PBLDI[PU|
SUD|4D20] 8Y4 4D panoid aq |1DYs suoadaq
Bujysn|4 *40|02 U] ebBUDIO-pBJ JUBDSBION|L

4o abupJo 8 ||OUYS PUD BZ)8 U} 8| X 9| $308|
40 8q jjoys GOj3 Y2DF *OUNS0|D BW|LADP 104 6|4

G310 SNYId ANVJNODIY OL

FINE WP LD SIRE AR ST

AN AAD SI1 D FINSDAIFD A0 AT ML
AP0 WAOHET SNV 1o
£102 &1 12

Ti33HG | OGN | [D3r0Hd TW1OL I BT |
Tvios |i3aws| “E370n usod Aln0y- |- AINAoG e

auos 7 Jo 'y 'y ssajun 'y @|gp) JBd ‘84pjioiddo SO ‘SUOI4DNG|S 4D]1IU0D
Joy 7 4o juswbes juebuojp Jog ) ‘suswbas ladoy soy x Bbupo

"S@|gD4 404 Gl dSH UDId PADPUDLS PRS|ABH 985

JHNSO1D avod J7VH 1vOIdAL

fUMOUS aJD

S6po0 ((ILNN) IDIBPB4 *esiMieu4o (VD) Ad PRLDUBISSR SJD S8POD D|UJDH]IDD

*punosbyopq abupbdo jusossdonii uo pusba) NoDig waEnﬂa:w sub)s Gujusom
fapacdwad 110 ‘suc|siacad |p|oads ays U| pajjoe

8s|MinlL40 $881UN A1 x .98 [2]

sjeeys siyy vo umoys =) Bupoods 2% b2 ﬂ
s Bu0D Bsn

v % 8r [v]

:S310N {OIN) 3ZIS 13Nvd NOIS

[4']] oM} 4BDB| 40 yfim paddinbe aqg |jOYS |BADJL JO
- *m edAl uojioadjp yooa u] ubpe BujuiDm BOUDAPD YoDJ "2
Jo] edk] Jeyyle eq [joys subis molauo Bujyeo|d tL
= =apau)buz eyt
*AlUC BEUNSOC|D BWILADD 04 SIUCD 4O DDISU] pasn £g po4osd|p 83|MIBUL0 '858|UN BUNSO|D BUD| 0}
aq ADw ‘S8U0D D)44044 JO4 pajooipu; buioods SIDABD |OIIUOD 314400} JO SOUDUSLUIDW BWIL |INL
[+ 9 By 4iou-auo 40 paop|d ‘sdojDeul|Bp @\QD440d ‘9 apjaoad 04 pRUb|SSD 39 ||DUE LOEISD BUO 4BDB| 4Y "L
w
0© $S3I0N
2 8 310N 33S 8 310N 33§
< AL-E1R iR z 310N 335 Z 3L0N 335 ¥ ONV 2 SILON 335
| HE EE H2 b H(v21022 1-0Zi
= e nzqum i U . )
£ 310N 33 o L S3LON
o) B Ll Rty
o
<< _Em_ 001 ] [
2-029 o1 .om.._
[a] 1 | L I3 s
F v < PO i T _. i
< e * _ v ¥ g ¥ 3 f
- N -
- — —_— -_— — —_ - _— —e —f VIV NHOM — _-|q.|.|\| _— - _— = — —
w s | !
— ° ! £ 378v1 335 3INvisIO
/f.f : " i | NOTS ONINUVM JONVAOY e
® & 8 & 6 6 8 @ RO
D  — Ir . =~ =
w £ 378wl 335 JONVISIA . |
rry === Nals oNmivA 3IWYAQY N e LA | = i ¥ ==
=y ° o * 2 vl uuw- | 378Vl 335 mﬂﬁ u_uum 3avL 335
| 318¥L 335 L 3avy 335 L L
- T 7 7 28 1 ==
11} I 3 v /|
o0 oL o, T
He E T
o 0L ONV L S3LON 335
= ¥
[=] ! Z-0Z0
U w3 9 ONY S SILION ONV 9 ONY S SILON ONV ! 9 ONV § S3ILON ONV £ 3loN 33
o~ D L 378vL 335 1_318vL 335 i | 38vL 33s
(Vo ; X ONIOVdS 3NOD 7 ONIDVHS 3NOD I X ONIJVdS 3NOD
t ON¥ 2 S3LON 335 Z ALoN 335
1=0ZM Wv3}ozd

sl
Ety

HITIVHL MO L1HOAdNS Svd e

[Sv4) NIIS MOWHY ONIHSYIS E

NOIS TOHMLNOD J144VHL AHVHOJMAL 1

NOJY38 ONIHSY1d 378V.LIHOL

30D 214dvHl [
ON3937




2010 REVISED STANDARD PLAN RSP Ti13

€L1 dSH NV1d GHVANV.LS a3siA3y |

_ 2 gy 33 _

AUD|H|PUSD JBy4Dam £D] 1O HOUS U] 2| BUOZ HioN 0 UMOLS 8D WO|4D4S
g Han 55 HOToq S 4uill posds Boisor 3 i £ a5o1q Loel kg Uf 05" J501 10 8 11046
*0I0Z 031V ¥0OB SNV Id OMVONVLS 3HL 40 Iv2 39vd - 110Z '0Z AvM ¥ 4 40 wnju| - f
Q3LVO §1L NvId OMVONVLS ONY €102 "6 11Hdv 031v0 £1L dSH ONV b e e e <) «cw wunaﬁowcﬂo_—ﬁnuw :p.._.a.nu» punodb it wﬂo Guppubll sy Eh:ﬁnﬂwwzﬁwﬁwﬁ_fﬁp
L 21440, yoooaddo o) 8| A
¥102Z '81 AWM 03LVO £l 4SH SI03SHISNS ¥10Z 'L) HIBOLIO OILVO KL dSH e A PR b o e a%_..rn mw_as.r_ mm‘..w»_w:uh n_ruf.um Wi nn_u_u_u_.”w Dulipco xido. cw_.__o.w_—r._os uv_u_ A .ooacx.__wv ww
37vIS ON ‘UB|4Do0 |DU|b|Jo B O ¥3DG sunoy sy Suldng *peddoie SDU [DYBA 184} By} JBii0
jusweso|d sys Bulig o4 paysn{poad lioug hwf Fiauio Bus O4 50249A BUjYD00IddD SD j1an 20 D340y Bulydpoddp
SAVYMHDIH pua BUD WOJ4 uou:vLoE TEBUDU] 9 UDAME oW _anu.mvozoxa.w wu!_.:ru:u 04 BIQIS|A @g ‘BoDjd SNONS|AELOD © U] PUDIS PINOUS
W% 02 E 10 N0 ewooeq ed|4pE B|Quwnd BEISABUDIL @1Q0tJ a4y 31 €L 4ebbBo| 4 "paa|nbauy aq Aow saoeBBpii 8ouDApD |DUOIL|PRY g
quo_.—-zm>zoo WZ(_l— og.—- —-— @ . - & - ﬂum...oc_-%_.o._oo_.wtt.uceoa “£1UD 28UNS0|5 Buw|iADD LD} SBLOD
. o D0 % JOU 8BAIND JBA UOZ |
zo mm—dWOl—o mz¢.— mo& n.n_u:wb_:w wsuunn_ ﬂ ‘b!n,f_ ._.P_uu wsd|i4E o_n._—:._. n_oﬁ_v:n..ﬂ.:_. wEE_LMu 21 _wa PD@48U} PBSN 8q ADW '88U0D 3|3iDJ4 JO4 PE4DOIPU|
WBL X 9% B upsnde 8y 3|DU-BUC 4D PBoDid fsiDiDauU]|Ep B1G04I0G G
WILSAS TOHLNOD OIiddVHL ‘sdjais ejquni ¢ jo
«oe x 0¢ [8) 49|9U0D j|pys ADUUD YoDe ‘BADULD Z 88 *8bupJo HODIG P0G | [OUS *5UD| 400 |08ds But U] PBLS|DedE S0 [99AERE
NOILYLHOGSNYHL 40 LN3NLEYJ30 Bdjiie @lqun. ssJeasuou} @1goiiod BUp 40 0103 UL L1 JO) SPUDG 8A|408]J8J0JL0 UilM PBLLIS BQ [IDUS SSBUNIDD
5 8UD| Lo, 8N §3UOD e
VINEOAITWY 40 3LVLS =8k X 8¢ _M_ "I 4o ‘g 1 edAl eq |joys B8pDo)adbg ‘Jdedog 40 1IN0 By Qulnp-8B.nea)s- Gln) . o) pa n <¥
By uo pesojd B9 ||DUE SEPDI[JJDT JO SRUDD D|44044 JBU4T 0L *ub|s BUjUJDM BOUDAPD 434)4 8ys oy ubje
(UTRY 3715 T3NVd N3TS ¥-0ZM D 88N ' SITN LXIN NHOM OV 1=0Z9 4O |-0ZM
*ubie (¥2)ved By mojeq padsoid egq Low ubjs (y2)62) 10uo|sdo Uy 6 AJDUD|IDIS D 40 D00DZ UlUile NO|IO} PINOM UD|S L-028 844 4 CE
H300¥14 *DBJD [DJ4UDD 3] 5R0A4 . +
..Ft Uju4n uol403sasul LoD 40 pasn 8q |[oys sBBols euo 15091 40 S De it vopun Jithne suel Bt 40 Hue Sy 3D
+ - 1 i Z '
NOIVIE ONIHSYI4 319V.LIHOd wm“l gﬁ% 1D Bg w...» pUD uDB|3 OM_‘.._ |ous w.._u_m\...o-uoLo»_D.LEOO DfF40A4 US| M pecpjd 8q |jous ‘e4ojidosddo so ‘ub|s  WHOM OVOM ON3, 2-022 v "2
2806014 D 4NoY4im SLB)|D PUD BADMEA]IP 'SUO|4IBEIBLUL |ID 4D 5 B UNSG|D BUD| 2O, oaIpU
NOIS TOMANOD D1d44VHL AHVHOGNIL { PUNCIBYHI0Q 041Uk UD puBBB] 901G Uk UBIS HYD 1011d MOTI03 ONY ey non] s 4D et e e e s i
W oL % LIVM-TOHINDD J144VHL. (¥3)LED D 820Id ‘pasn s| Jod 4oi|d D weu g *50[09 U| BBUDIC-PBJ JUBISBION|S IO ww_m_.Eu 8q |iDUe pUD
INOD IT144VHL L] e “uop404e JBBBDIE B4 WOUY BIG|S|A 8| DBUD HIOM By} BZ|% U] 91 ¥ ,91 4ED08| jD a9 ||oNE |4 L4203 *BJNED|D
3= 4l _9__0_30 24D ABU| "SDBID MJioM papubixe jnoybnouyy Bwjhop Jog g8D|) oMy 4sD8) 4D |4 padd|nba eq |1oys .
aN3on3a 8|DAJERU| 0001 ©4 008 4D ubs 035073 ANV, (VIIOED BI04 L 18ADI} 4O UD|{O8LIP YDDe Ul uBjs Dujuios BOLDAPD UOD3 "|
6 L 5 QMY | fSIION
=T A3 satoN 335 [3)
(3 FERTE) £ O L
/ 5 L 3LON 338 L 3L0M 335 by 3LON 335 S3I0N 335
. &% &3 (va)oed : ws_...M_m_ww (¥3)622 ¥-0zi (vajs¥d i-02i
2 3uow 335 / 4 (& 01 3uoN 335 ]
2-029 - ot .00}
= oioLa 7 |7 £ I ‘.. o108
[Ivis0 358 il 0L w2} Vil fouaw s
SAVHHY dIMIS 3 |
\juwzgmzqﬁ J1av.iHod _.. .omuﬂwi. I‘ﬂ
|
- 7 ; T ‘e
4
€ Tave uww\ﬂ:m_; NOIS ONINHVM 3ON¥AQY - ° \ Y34V 00N .—\ /I_l
\ ; ; 2 . - ° e
E75] T E7T] - $3IN03 ILVD - 01 310N 335
e . e 39 ¢ 5 e 3 © @ _» © B © @_9 °© p © & _9 ° 8 © @w_® i — .

2y 2y 22 |

€ 378v1 335 3ONVISIO NOIS ONINHVM JONVAQY —r—
1

|
HV_

29089
|

———"TONY ¥ S3ION
L 37@v. 33s

b-0Z4
L 3LON 335

(v2)5p2
Pl 3LON 335

O3LYO SNYTId ANVANOIIY OL

LRIE WYl Sy 0 Ee

AIVEYS A SEINIT T T M 1 ITIOE T
w0y FWSNOSTTY 8 JOW TTRNT NI )

SHTHAA CIF O FINATSTTED A3 EIT AN

i FIVO THACHESY SHY 1
¥1DZ "Ll JBG0io0

HIINLONI TIATD 03udisia

T
|

| aawnca Jeeag|

1D3r0ua LGl |

531in_isod A

]

ONIJVdS 3NOD

83p02 (031NN}

punotbyang efubso jussesdon
fapJodwey |10 'BUC|SIAD

BUDD 7 1O fh

3 3
A Bl
ch. M didl [BNNH
SHIASNVHL 378V1H0d
2-029
2 310w 335

‘UMOUS BID
|DJBpe 4 ‘s |AIBULD (VD) AQ PB4DUB|EED BID BBPOD DIULCH|IDD

ws uo pusbe| %o0)g eaby |jous subls Bujuiom
I

pjoads BU}4 U] PE|4|080E BE|AIBIO BEB|UMN
"4BBUE S|u4 Uo umoys &) Bupoode
.anﬂ_.._:.-wEE.Lg.w—ufo.._naowu-n.._o:.u:.—-.u__»coo

Jog 7 Jo juswles jusbupi Joi A ‘juswles aedoy oy x Buj & BUDD BSN
"E|gD4 JO4 6L dSH UD|d PUDPUDLS DAS|ABY 805
$S3LON




2010 REVISED STANDARD PLAN RSP T14

vLl dSH NV1d AHVANVY.LS 43SIA3H |

"0L0Z 03LVO NODE SNY1d OMVONYLS 3HL 40 2p2 39¥d - LIOZ "0Z Awh 03LV0
PLL NYId OHVONVLS S303583dNS £102 '61 Tiddv 03LVO il d45W

SuMOLUS BID 1v2)0e2
VIS ON 86pOD (QJLAW) 1DA8Pey 'B5|MIBULD *[VD) KO PB4DUB|ESP BUD 5BPOD DIUIDH] DD 2-¢
*punoubyang afunio jusdsalon 0 pusSs| ¥ao|q @by |joye subjs Bujuioa E-AlON: 335
JMNS0TD dNVYH HOS B biotiway 110 Ysuoa1acud 1015605 os U1 Pb14124ds Salaloso Sbe)un 8 ¥
Gu|apde ]
Em-—-m>w l—omn—-zoo oun—mﬁmh U0 7 Jo 'y x ww&.:: 1 BjQoyL Lwn W+U.~..Lom!.un.unw_uw ceD.._Ou..__ﬂﬂﬂw. M_A..o_._.__.*coo
Joi 7 Jo J0) L ‘g aadby Joj ¥ Bujsods BuoD BSn —_ i o T, p— A s T
5 ONV v S3LON_ONV
LYY B L LA “881QD4 403 61 dSH UD|d PIDPUDLS PaE|ABY 89S - _. T1av1: 336 X BRIONAS M0
T L] L] L] L] L] L] o
S3IION |v
S13%30d ONINHNL LINOHLIM JAVYH JONVHLNG i Am S

S ONY ¥ SILON ONV

i EE | F18vL 33S X ONIGWAS INOD
= ” 3 %
R - = = / — — AP i

8 ONV ¥ ww-o.z 335
‘035070 NV M3 S3N0D €

41

wpuu

8 ONV b S3LON 335 '035072 3NV H3d S3NDD € =

" £ 376VL wmw - ¢ u._muF wum J/ r~
7 ?u:onu _qu_Nu N 4 :Bm_u
— EH
£ ONY N

&3l umw Lon 33 ) u
SALGHT 333 ANV TIYNOILIGOY HLIM HOLD3ENNOD HO JAVYH LIX3

E ONV & S310N 335 "INV H3d E UIN wun.-_uHmE.c
"ABP|NOWS pUD 8UD| PBSD|D .Uzduh H3d E NIN

Yoos SB0J20 £|BSUBABUDIL PBOOD|d 8q ||DUS S8UOD T JO wWhW|UW ¥ * ]
rseanEo|d dwos Bujunp pesescs eq jjoys subps | 1x3, Bulse|xe euyy - /

-1eauibu3 Bus Aq peroailp w0 2ka3uos

E (¥2)22

3:Nvum3*=-7‘.= :

FINVHLNG

-

{v2}510

{vajoga {¥2)ELD £ Oy 2
£ JLON www 5310M UNW
varza . ;

BE|AIBULO FED|UN *SIDIABD |DI4UOD O]34004 JO SDUDLSLUOW MY Lixy : H30 NOHS ! ¢
Bw)s 1N eppaoad o4 paubissp eq ||DUE uosJed BUD 308 4V "9 — r M )/._ —
.n. m mHH-al.r.l o' 9 o o_8 e e o_8 o o _p S b ® ® L]
“Kjuo zeunes|s dwbd € 378Vl 335 3 waq__. 335
BW]4ADD J0) S8UCD JO POBLSU pAEN BQ ADW ‘S8U0D D|J4DJ4 o) - S ONY ¥ S3LON_ONV | L ﬂu".
pasba|pU| BujoDds BUs 310U~ e 40 paod|d ‘B.404DAU| 0P B]QD4I0H G _} 378V1 335 X ONIJVAS 3N0D-T S T | T = == =
*gun|4+00| jjoads eys U] pB|j)oeds —1 _..\...UU
5D (B8ABB|S J0) SPUDD BA|L0B|48.10uL0L UM PRLL|4 B | |DYS —_— e _— _— —_ e —— — — —— —_— —_— —
BEOUNJDP 30 BUNOY BYy BULIND BBUNECD dWDJ JOj PASN BBUCD 1Y ¥ _ £ 378v. 335 Jonvisia .ﬂ“”
ZUE OHINGYM uuz._:an_.c_
“EEBUMIDP 4O E..EN Bupunp ubje [v2)6L13 48414 BU4 e _ —_ —_ _— _— — B _ _ —_ — J—
| 40 doy uo pesD|d 8q |IBYR LosDeq BulyeDil ¥ "J0]0d Ul eBupJo-ped
‘cooo?.g_r.- 4o sbubJo BQ §|DYs puUD BZ)S U] 9} X 9] 4808 jD 8g = Au”
Q_M#O D] YODJ *eUnE0|D Sw|4ADP Jo) 6D\ orf $802| 4D UYgjm
pa ag |ioue uble OVIHY 035073 <YM, (V)61 @OUDADD UDDI *C
"ubje epinB sys =D BWDS BYy Bg ||oYye AD|JBAC SY4 UD BZ|E
PLTWE-1] _wer_. ~dwod paso|D auys 04 Japea 4ous subls apinb 1o uo KO._-UNZZOQ IO dem .—-—x
‘asaulbul ayj g peyoad|p 80 ‘pajunow on Aow 035073, P-AOA W E [(¥2)61D
@Ud Utim $840)d Apjseac sbupio uo woDiq ‘subls 035070 SNV, L 310N 335 (¥2)822 |13 £ ONY_2
(¥)OED PUD ,OVIHY 03SOTD dNWH, (¥2)613 sus Bujooid o} uo|4ippo uj *2 NOVIE .1, “3Wv) b3 € Ui € 310N 335 (Y1610 S3IoN 335
‘yeoN Buo INIHSY T4 3TEVLIHOd Y S30VIIHEUYE A g
ubuy Jefiuo| Bupisp| §84N90|0 Jo4 I BdAL PUD B38| JO HBBM BUD S30voIHEVE  # 035013
Suj4sp) seunso|> Jog [ 40 ' '] ad&] aq |joys sBpD3jaDg C| NOIS OMINGD ", H04 53, ) AT divH,
SII0N Si4avel Awvgoanal 1 L V4o O]
Q310 SNYId ANVANOODY OL M0D Jiddval @ B o o © HIOVOHS FE e
i £ J7Evl 33S _ € 378vL 338 -
7 e i 0 S QON3937 L 3 S X S 3 - — e —_ I T i —
| ]
30 Teauade S s oe %0k (4] = - € 318YL 33S JINVISIO —
€102 61 Tl 86 %98 [3] D NOIS ONINHVM 3INVAOY
o6 x 8v (@] ] =
8y %8 [i]
_ (UIW) 3ZIS TINVd NIIS S3HNSO0TO dNVH TVOIdAL
srms ! o ] 13300nd Wil | 3un0u | auwnco g




State of California

Business, Transportation and Housing Agency

Memorandum S o

To:

From:

Subject:

ALL DISTRICT DIRECTORS pate: © November 9, 1994

617

Attention Deputy Districf Directors File No. :
: Enqroachment Permits

District Permit Engineers

DEPARTMENT OF TRANSPORTATION
DIRECTOR'S OFFICE

Exception to Policy - Uncased High-pressure Natural Gas Pipeline Crossings

Encroachment Permits Manual Section 623, entitled "Transverse Boring and
Jacking", requires that all new pipeline installations six inches and larger that cross a
State highway must be placed within a casing that is bored and jacked under the highway.

Having examined the pros and cons of cased versus uncased natural gas
transmission pipelines, Caltrans will now allow uncased natural gas pipeline crossings in
specific circumstances. Because our primary concerns are for public safety, the integrity
of the highway facility and the mechanical protection of the pipeline itself, it is necessary

to limit requests for transverse natural gas transmission line crossings without casings to
locations where the following conditions are met: :

1) The pipeline owner agrees that the crossing will be designed for
construction in accordance with the Code of Federal Regulations, Title 49,
Part 192, and/or the California Public Utilities Commission General
Orders No. 112-D with respect to patural gas pipelines. The crossing
design shall be comprehensive in all respects including but not limited to
material specification, pipe wall thickness determination, coating
selection, and cathodic protection. Soil conditions at each site shall be
analyzed for characteristics that may prove harmful to the protective pipe
coating. This analysis shall be used by the pipeline owner in selecting a
protective pipe coating sufficient to withstand the potential for gouging or
peeling during the boring and jacking operation, or other methods
approved by Caltrans. The final condition of the coating will be
determined by the pipeline owner through monitoring of the boring and
jacking operation, visually inspecting the exiting initial pipe segment, and
electrical testing by an engineer or technician with expertise in cathodic
protection. The test data shall be noted on the as-built drawings.
Remedial action will be taken if the condition of the coating is such that

cathodic protection is not practical. _ .

2) The minimum depth of cover within State highway right of way, from the
final ground line (finished grade or original ground) to the top of the
proposed gas carrier pipeline, is two and one-quarter meters (7' - 6°). If
the location is such that it is not practical to achieve the above depth of
cover, then an engineered protective cover (such as a reinforced concrete
structure) may be provided outside of pavement areas in lieu of casing. At



All District Directors

Attn: Deputy District Directors &
District Permit Engineers

November 9, 1994
Page 2

no time shall the minimum depth of cover be less than one and one-tenth
meters (42"). .

3) Tl}e permit s

pecifies that the uncased gas carrier pipeline shall, as a

minimum, be designed for a Class 3 Location (Code of Federal Regulations
referenced above) for hard surfaced roads, highways, public streets, and
railroads. (See attached Excerpts From Code of Federal Regulations,

. Design Factor to be Used for Natural Gas Pipelines.)

4) The existence of the crossing is adequately identified by signing at the
right-of-way line, with at least one identifying sign which is visible from
the roadway in each direction of travel.

5) The pipeline owner agrees to provide as-built drawings at completion of
the pipeline crossing, with a letter certifying that the pipeline was
installed properly and in accordance with the permit plans (including
approved changes to the permit plans), and meets industry and regulatory
standards for such installation. ‘

6) All other applicable requirements of Section 623 of the Encroachment
Permits Manual are satisfied.

All permit applications requesting installations of such uncased natural gas
inches or larger in diameter and meeting the above

pipeline crossings six

requirements may be approved by the highway district. All permit applications for

uncased pipeline crossings deviating from the above requirements shall be submitted
to the Chief of the Office of Project Planning and Design for exception approval in the

usual manner.

Attachment

JCHaggard:jl
bec: _
PHBenjamin
WPSmith
GPeck

JVan Berkel
DLeFevre
JHaggard

‘DParks - NTM&R )
AGugino - Structures Maint.

WMorehead - Structures
PCotter - Structures
DHBenjamin's Pend
WPSmith's Pend
Director's Office Chron
Director's Office Read
OPPD File

N7

R. P. WEAVER
Deputy Director
Project Development



EXCERPTS FR ODE OF FEDE RE
DESIGN FACTOR TO BE USED FOR NATURAL GAS PIPELINES

In the design of steel natural gas pipelines the Minirhiim Yield Strength for the
grade of steel used is reduced by a Design Factor (F). This Design Factor is determined by
the type of road being crossed by the pipeline and a Class Location established by Code of
Federal Regulations, Title 49, Part 192 (Office of the Federal Register, 1990)

The Class Location depends on the occupancy of buildings or activities within an
area that extends 660 feet (200 m) either side of the pipeline centerline for a continuous
1 mile (1.6 km) segment of the pipeline. There are four Class Locations as follows:

Class 1. Location that has 10 or less buildings intended for human occupancy.

Class 2. Location that has more than 10 but less than 46 buildings intended for
human occupancy.

Class 3. a) Any location that has 46 or more b';Jildings intended for human
occupancy ; or

b) Area where pipeline lies less than 300 feet (91 m) of either a
building or a small well-defined outside area (such as a playground,
recreation area, outdoor theater, or other place of public assembly)
that is occupied by 20 or more persons on at least 5 days a week fr
10 weeks in any 12-month period. (The days or weeks need not to . _-

consecutive).
Class 4. Location where buildings of four or more stories are prevalent.

The design factor used for a specific Class Location also depends on the kind of roa&
involved as indicated on the following Table. '

Design Factor (F)
Class Location
Kind of Thoroughfare 1 2 3 4
Privately owned roads 072  0.60 050  0.40
Unimproved public roads . 0.60 0.60 . 0.50 0.40
Hard surfaced roads, highways _
public streets, and railroads 0.60 0.50 0.50 0.40

A pipe made of X42 grade of steel which has a Minimum Yield Strength
- (MYS) of 42,000 psi used in a Class 4 location at a hard surface road
crossing would be designed using a reduced Minimum Yield Strength,

by applying a Design Factor of 0.4, of 16,800 psi.

Example:



CONTROLLED LOW STRENGTH MATERIAL

Controlled low strength material (CLSM) shall consist of a workable mixture of aggregate,
cementitious materials, and water. Controlled low strength material shall conform to the provisions in
Section 19-3, "Structure Excavation and Backfill," of the Standard Specifications and these special
provisions.

At the option of the Contractor, controlled low strength material may be used as structural backfill for
pipe culverts within trenches.

When controlled low strength material is used for structure backfill, the width of the excavation shown
on the plans may be reduced so that the clear distance between the outside of the pipe and the side of
the excavation, on each side of the pipe, is a minimum of 6 inches except that 12 inches shall be
required for pipes 42 inches and greater in diameter or span when height of cover is greater than 20
feet. Controlled low strength material shall not be used with underground structures having a span
greater than 20 feet.

Controlled low strength material in new construction shall not be permanently placed higher than the
basement soil. For trenches in existing pavements, permanent placement shall be no higher than the
bottom of any existing pavement permeable drainage layer; if no drainage layer(s) are present,
permanent placement in existing pavements shall be no higher than: a) 1 inch below the bottom of the
existing asphalt concrete, or b) no higher than the top of base below existing Portland cement concrete
pavements. When used, the minimum height that controlled low strength material placed relative to
the pipe invert shall be: 0.5 d (diameter) for rigid pipe and 0.7 d for flexible pipe.

When controlled low strength material is proposed for use, the Contractor shall submit a mix design
and test data to the Engineer for approval prior to excavating the trench for which controlled low
strength material is proposed for use. The test data shall demonstrate that the mix design provides:

a) For pipe culverts having a height of cover of 20 feet or less, a 28-day compressive strength
between 50 and 100 psi is required; for height of cover greater than 20 feet, a minimum 28-day
compressive strength of 100 psi is required. Compressive strength shall be determined by
ASTM Test Method D4832, "Preparation of Testing of Soil-Cement Slurry Test Cylinders."

b) When controlled low strength material is used as structure backfill for pipe culverts, the
sections of pipe culvert in contact with the controlled low strength material shall meet the
requirements of Chapter 850 of the Highway Design Manual using the minimum resistivity,
pH, chloride content, and sulfate content of the hardened controlled low strength material.
Minimum resistivity and pH shall be determined by California Test 643, the chloride content
shall be determined by California Test 422, and the sulfate content shall be determined by
California Test 417.

c) Cement shall be: any type of Portland cement conforming to the provisions of ASTM
Designation C 150; any type blended hydraulic cement conforming to ASTM C 595M; or any
type blended hydraulic cement conforming to the physical requirements of ASTM C 1157M.
Testing will not be required.

d) Admixtures may be used in conformance with Section 90-4 of the Standard Specifications and
the following: Chemical admixtures containing chlorides as Cl in excess of 1 percent by mass
of admixture, as determined by California Test 415, shall not be used.



Materials for controlled low strength material shall be thoroughly machine-mixed in a pugmill, rotary
drum, or other approved mixer. Mixing shall continue until the cementitious material and water are
thoroughly dispersed throughout the material. Controlled low strength material shall be placed in the
work within 3 hours after mixing.

Controlled low strength material shall be placed in a uniform manner that will prevent voids in, or
segregation of, the backfill, and will not float or shift the culvert. Foreign material that falls
into the (tjrench prior to or during placing of the controlled low strength material shall be immediately
removed.

When controlled low strength material is to be placed within the traveled way or otherwise to be
covered by paving or embankment materials, it shall achieve a maximum indentation diameter of 3
inches prior to covering and opening to traffic. Penetration resistance shall be as measured by ASTM
Test Method C 6024, "Standard Test Method for Ball Drop on Controlled Low Strength Material to
Determine Suitability for Load Application.”

Controlled low strength material used as structure backfill for pipe culverts will be considered
structure backfill for compensation purposes.



Chapter 11

Erecting Mailboxes on Streets and Highways

11.0 OVERVIEW

This chapter deals with privately owned mailboxes, mailbox supports, and mailbox turnout designs. Highway safety is the primary
reason for a transportation agency to become involved in this type of design. Limited data exist for vehicle-mailbox collisions because
most record systems do not specifically isolate these types of crashes. However, the Fatality Analysis Reporting System (FARS) (3)
showed 294 deaths in 2008 in which an impact with a mailbox was the first harmful event. Although this number includes crashes in
which the mailbox may not have been the direct cause of the fatal injuries, it is significant because it is associated with an unneces-
sary hazard.

A point that makes this a sensitive issue is that postal patrons may view their mailboxes as an extension of themselves and part of their
domain. They may resent and even resist design directions concerning their mailboxes. An extra measure of diplomacy and public
relations may be needed to effect changes in the design and location of mailbox installations. In recent years, commercially available
secure (lockable) and heavy, vandal-resistant mailboxes have become popular to prevent identity theft and reduce vandalism.

11.1 MAILBOXES

The typical single mailbox installation, shown in Figure 11-1, consists of a light-weight, sheet-metal box mounted on a 100-mm-by—
100-mm [4-in.~by—4-in.] wooden post or a 38-mm [1'/ -in.] diameter light-gage pipe. and it is not a serious threat to motorists. Im-
provements to strengthen typical post-to-box mounting details. discussed in Section 11.2.4, would further reduce its threat. Mailboxes
supported by structures such as masonry columns, railroad rails and ties. tractor wheels, plow blades, and concrete-filled barrels (see
Figure 11-2) sometimes turn a single mailbox installation into a roadside hazard that should be eliminated. Newer plastic, vandal-
resistant steel and secure mailboxes are discussed in Section 11.2.4.

The typical grouped or multiple mailbox installation, shown in Figure 11-3, also is a serious hazard to the motorist who strikes it.
This installation consists of one or more posts supporting a horizontal member, usually a timber plank, which supports a group of
mailboxes. The horizontal members in these installations are poised at windshield height and have the potential to seriously injure
motorists when struck. For safe alternative designs of grouped mailbox installations, see Section 11.2.4.

Injury from striking a mailbox is not the only risk associated with mailboxes. The mail carrier’s maneuvers in collecting and deliver-
ing mail and the patron’s activities, either as a pedestrian or motorist, in collecting and depositing mail, create opportunities for traffic
conflict and human error. Reducing the number and severity of these conflicts is an important objective of this chapter.
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Figure 11-1. Typical Single Mailbox Installations

Figure 11-2. Examples of Hazardous Single Mailbox Installations
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Figure 11-3. Examples of Hazardous Multiple Mailbox Installations

Only by removing mailboxes from our highways can mailbox-related traffic crashes be eliminated. Although removal is impractical,
many identifiable problems can be corrected. Through cooperation among transportation agencies, the U.S. Postal Service, and postal
patrons. good design practices in mailbox installation and location can be implemented when mailboxes are installed or replaced.
This should incur little or no cost increase, with a typical mailbox lasting an average of about 10 years. Furthermore, when highways
are rebuilt or undergo significant upgrading, there may be opportunities to incorporate relatively inexpensive mailbox improvements.

The general principles and guidelines contained in this chapter also are applicable to newspaper delivery boxes and similar devices
located along public highways. These guidelines are compatible with the requirements of the U.S. Postal Service. Highway agencies
and local entities are encouraged to use these guidelines in developing their own mailbox and installation policies and standards. It
should be understood that these are general guidelines and that local conditions, including legal institutions and practices, population
densities, topography, highway characteristics, snowfall, and prevailing vehicle characteristics, are factors to consider when develop-
ing regulations and standards.

11.2 GENERAL PRINCIPLES AND GUIDELINES

This section deals with regulations and design. Regulations are needed to establish consistency in acceptable mailbox turnouts and
design.

11.2.1 Regulations

It is recommended that each highway agency adopt regulations for the design and placement of mailboxes and newspaper boxes
within the right-of-way of public highways. Correlation of these regulations with those for the granting of driveway entrance permits
should be considered. Mailbox and newspaper box control regulations should follow the principles and guidance contained in this
chapter and includes the following:

*  Areference to pertinent statutes and ordinances.
= Astatement that all mailbox installations must meet the requirements of the U.S. Postal Service.

* A requirement that all mailbox and newspaper box installations conform to the current policies and standards of the highway
agency regarding location, geometry. and structure of such installations.

*  Information on where postal patrons can obtain copies of the current policies and standards.

*  Astatement on permits, if required.
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+ Astatement on how approval of exceptions can be obtained.
+  Adescription of the highway agency’s and the postal patron’s responsibilities regarding new and replacement installations.

+ A description of the distribution of responsibilities and the procedures to be followed in removing unsafe or nonconforming
installations,

Some local jurisdictions have reduced the number of non-conforming mailboxes by requiring the mailbox owners to obtain a waiver
from their property insurance company if they want to obtain a permit to construct a massive mailbox installation on the public right-
of-way.

11.2.2 Mail Stop and Mailbox Location

Mailboxes should be placed for maximum convenience to the patron and should be consistent with safety considerations for highway
traffic, the carrier, and the patron. Consideration should be given to

»  Minimizing walking distance within the roadway for the patron,
*  Available stopping sight distance in advance of the mailbox site, and

»  Possible restrictions to corner sight distances at intersections and driveway entrances. Where feasible. new installations should
be located on the far right side of an intersection with a road or driveway entrance.

Mailboxes should be placed only on the right-hand side of the highway in the carrier’s direction of travel. An exception is one-way
streets, where mailboxes may be placed on either side. It is undesirable to require pedestrian travel along the shoulder to access the
mailbox; however, this may be the preferred solution when compared to alternatives such as constructing a turnout in a deep cut, plac-
ing a mailbox just bevond a sharp crest vertical curve, or constructing two or more closely spaced turnouts.

The placing of mailboxes along both high-speed and high-volume highways should be avoided if other practical locations are avail-
able. Mailboxes should not be located where access is from the lanes of an expressway or where access, stopping, or parking is oth-
erwise prohibited by law or regulation. Where there are frontage roads, the abutting property owners may be served by boxes located
along them. It is highly undesirable to locate a mailbox that would require a patron to cross the lanes of an expressway to deposit or
retrieve mail. When the U.S. Postal Service deems that service is not warranted on both frontage roads or when a frontage road is only
on one side, patrons not served directly should be accommodated by mailboxes at a suitable and safe location in the vicinity of the
crossroad nearest the patron’s property.

In addition, placing a mail stop near an intersection could have an effect on the operation of the intersection. The nature and magnitude
of this effect depends on traffic speeds and volumes on each of the intersecting roadways, the number of mailboxes at the stop. type
of traffic control, how the stop is located relative to the traffic control, and the distance the stop is from the intersection.

At intersections where one roadway has the right-of-way and the other is stop-controlled, a vehicle at a mail stop on the through
roadway approach may restrict the view of a vehicle entering the intersection from the right. A mail stop on the far side of a through
road’s intersection may increase the chance of driver in the crossroad pulling into the path of a vehicle on the through road and headed
for the mail stop. A mail stop in advance of a stop sign creates the potential for a vehicle at the mail stop to block the view of the
stop sign. The least troublesome location for a mail stop at these intersections is adjacent to a crossroad lane leaving the intersection.
Nevertheless, there is still a chance that a driver re-entering traffic from the mail stop will not see or be seen from a vehicle turning
onto the crossroad. Figure 11-4 shows the suggested minimum clearance distance to the nearest mailbox for mail stops at intersee-
tions. Using the mail stop location dimensions in the figure will minimize the effect on the intersection’s operation and the hazard to
persons using the mail stop.
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Figure 11-4. Suggested Minimum Clearance Distance to Nearest Mailbox for Mail Stops at Intersections




Mailbox heights usually are set to accommodate the mail carrier. Typically, the bottom of the mailbox is located 1,040 mm to 1,140
mm [41 in. to 45 in.] above the mail stop surface. Mailboxes should be located so that a vehicle stopped at it is clear of the adjacent
traveled way. The higher the traffic volume or speed, the greater the clearance should be. A reasonable exception to this principle may
be on low-volume and low-speed streets and roads.

Most vehicles stopped at a mailbox should be clear of the traveled way when the mailbox is placed outside a 2.4-m [8-ft] wide usable
shoulder or turnout. This location is recommended for most rural highways. Although a 2.7-m [9-ft] minimum shoulder width is ac-
ceptable, a minimum 3-m [10-ft] turnout should be provided when practical. Where conditions justify, 3.6-m [12-ft] turnouts should
be provided. However, it may not be reasonable to require even a 2.4-m [8-ft] shoulder or turnout on very low-volume, low-speed
roads or streets. To provide space outside of the all-weather surface to open the mailbox door, it is recommended that the roadside face
of a mailbox be set 150 mm to 200 mm [6 in. to 8 in.] outside the all-weather surface of the shoulder or turnout. Table 11-1 shows
suggested guidelines for the placement of mailboxes that are based on experience and design judgment. When a mailbox is installed
in the vicinity of an existing guardrail, it should, wherever practical, be placed behind the guardrail.

11.2.3 Mailbox Turnout Design

Shoulder or turnout widths suitable to safely accommodate vehicles stopped at mailboxes are discussed in Section 11.2.2 and shown
in Table 11-1.

Table 11-1. Suggested Guidelines for Lateral Placement of Mailboxes

Distance Roadside Face of
1'!\ﬁdth u:f A;I\'W:Ztl:;:’si‘;'f]‘:;’: Mailbox is to be Offset Behind
Highway Type u"mat :qr m;ra: : £t wiCer | Edge of Turnout or Usable Shoulder
and ADT (vpd) ailbox® (m) [ft] (mint B
Preferred Minimum Preferred Minimum
Rural Highway > 36 2.4
Over 10,000 [12] 18]
Rural Highway 386 24
1,500 to 10,000 [12] 8] 0
Rural Highway 3.0 24 150 to 200
400 to 1,500 [10] 8] [6 to 8]
Rural Road 24 1.8
Under 400 (8l (6 150
Residential Street Without Curb 1.8 00 (61°
or All-Weather Shoulder (8] [0.0]
Curbed Residential Street Mot Applicable 2[[;{1;013?? 150 [8]7

Notes: ADT = average daily traffic
vpd = vehicles per day
al If increased access is needed, the following may be considered in conjunction with the local postmaster:
= Provide a level clear space 760 mm by 1220 mm [30 in. by 48 in.] centered on the box for either side or forward approach.
+ Provide an accessible passage to and from the mailbox and projection into a circulation route-—no more than 100 mm {4 in.] if between
710 mm [28 in.] and 2,030 mm [80 in.}-—so that the mailbox does not become a protruding object for pedestrians with impaired vision.
b} Provide an accessible passage to and from the mailbox. The mailbox projection into a circulation route shall not be more than 100 mm
[4in.], so that the mailbox does not become a protruding object for pedestrians with impaired vision,
¢l If aturnout is provided, this may be reduced to zero.
d} Behind traffic-face of curb,

The surface over which a vehicle is maneuvered to and from a mailbox must be sufficiently stable to support passenger cars stopping
regularly during all weather conditions. When shoulder surface strength or width is not sufficient for this purpose, the shoulder should
be modified to provide a suitable all-weather mailbox turnout. In most instances, adequate surface stabilization can be obtained by the
addition of select materials to the in-situ soils. A mailbox turnout for grouped mailboxes may require greater stabilization or possibly a
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surface treatment course to accommodate multiple patron use. Special measures also may be needed where highway traffic conditions
encourage hard braking or high acceleration by vehicles entering or exiting the mailbox turnout.

IEdge dropoffs often are found at rural mailbox locations. The daily use by the delivery vehicles may loosen the soil at the edge of the
pavement. When the soil at the edge is eroded. a drop of 100 mm [4 in.] or more may result. These edge dropoffs can make it difficult
for drivers to safely return to the pavement if the vehicle strays onto the unstable soil. The use of paved turnouts is one solution. An-
other approach is a recent paving innovation called the Safety Edge. which shapes the edge of the traveled way into a 30 degree angle
rather than a vertical drop. This new angle is optimal in allowing motorists to return their vehicle to the pavement without overcor-
recting or losing control.

Drivers usually are required to slow their vehicles in traffic, which increases the risk of a crash. The ideal way to minimize this risk
is to provide a speed-change lane. A wide surface-treated shoulder is ideal for this purpose. Unfortunately, suitable shoulders are not
available at most mailbox turnout locations and it would be far too expensive to provide shoulders or turnouts that would allow a speed
change outside the traveled way. Figure 11-5 presents a mailbox turnout layout considered appropriate for different traffic conditions,

The minimum space needed for maneuvering to a parallel position in and out of traffic also is shown in Figure 11-5. However. when
only the minimum space is provided, the typical driver probably would slow considerably before starting into the low-speed turnout.
This tendency renders such minimum space unsuitable for high-speed highways where driver expectancy does not include such slow-
moving traffic.

Before entering a 2.4-m [8-f1] wide turnout with a 20:1 taper for high-speed traffic, as shown in Figure 11-3, a driver probably would
not slow as much before clearing the traveled way. Although this is not an ideal exit maneuver, it probably would not create an unac-
ceptable hazard on most rural highways for the few stops generated by a single mailbox.

Increasing the width of the turnout to 3.6 m [12 ft] and maintaining the 20:1 taper rate suggested in Figure 11-5 would induce a driver
using the turnout to enter it at a fair rate of speed, but it will not be as fast as the through speed. Although this still is not ideal, it should
be acceptable for most sites. The exception may be found on highways operating at high speeds and carrying more than 3,000 vehicles
per day, with a high percentage of them on long trips. For these conditions, mail stops should be kept to a minimum and consideration
should be given to providing shoulders or turnouts at the mail stops to facilitate greater speed-change opportunities outside the traffic
stream,

The tapers shown in Figure 11-5 represent theoretical layouts. It may be more practical o square the ends of the turnout or to provide a
stepped layout by strengthening and widening the shoulder to the full width of the turnout for the entire length of the taper. It also may
be simpler to construct a continuous turnout-width shoulder rather than individual turnouts where mailbox turnouts are closely spaced.

Diraction of
Travel

Edge of Paved Turnout >\ * 1 | | | /

/~ Edge of Traveled Way

|
4:1Taper For LS 5m MIN. |MAII.BO>(ES|2|'“M|N- 20:1 Taper For LS*
20:1 Taper For HS T 18-5TMIN. | VARIABLE (577 MIN) 12:1 Taper For HS !

LS = A Minimum Design for Roads Carrying Low-Speed Traffic and for Local and Collector Roads.
HS = For Roads Carrying High-Speed Traffic.
W = For Suggested Widths, see Table 11-1.
MAILBOXES = For Mailbox Spacing and Variable Length, see Section 11.2.4, Mailbox Support and Attachment Design.
* = For Mailbox Face Ofiset, see Table 11-1, 0 mm to 300 mm [0” to 12"].

Figure 11-5. Mailbox Turnout
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11.2.4 Mailbox Support and Attachment Design

All exposed conventional mailboxes should be firmly attached to supports that would yield or break away safely if struck by a
vehicle. The Manual for Assessing Safety Hardware (MASH) (/) from the American Association of State Highway and Transportation
Officials (AASHTQ) contains current performance criteria for testing mailbox supports when subjected to impact with an automobile.
The criteria can be summarized as follows:

»  Mailbox supports should be, with a minor qualification, no more substantial than required to resist service loads and to reason-
ably minimize vandalism. Nominal 100-mm-by—100-mm [4-in—by—4-in.] or 100-mm [4-in.| diameter wood posts or 38-mm to
50-mm [1"/ -in. to 2-in.]) diameter standard steel or aluminum pipe posts are acceptable. The steel or aluminum pipes should be
embedded no more than 610 mm [24 in.] into the ground, Lower strength supports, such as light-weight, flanged-channel steel
posts, have provided satisfactory service in most environments. A metal post should not be fitted with an anchor plate. However,
an anti-twist device that extends no more than 254 mm [10 in.] below the ground surface is acceptable. The minor qualification
to the criterion of minimizing post strength is that the support must break rather than bend under impact. Also, the support should
have sufficient strength for the box to be accelerated to a speed approaching that of the impacting vehicle before breaking to mini-
mize the chance of the box penetrating the vehicle’s windshield. Test results indicate that 100-mm-by—100-mm [4-in~by—4-in.|
or 100-mm [4~in.] diameter wood supports should be both the minimum and maximum post dimensions (2).

+  Mailbox-to-post attachments should prevent mailboxes from separating from their supports when struck by a vehicle. The lighter
the mailbox, the easier it will be to meet this criterion. Conversely, given sufficient post attachment strength, the less sensitive
the safety of an installation will be to the mass of the mailbox. Acceptable attachment and support details are shown in Figures
11-6 through 11-10. The exact support hardware dimensions and design may vary, such as having a two-piece platform bracket or
alternative slot-and-hole locations. However, the product must result in a satisfactory attachment of the mailbox to the post and
all components must fit together properly (7).

»  Multiple mailbox installations must meet the same criteria as single mailbox installations. This requirement precludes the use of
a heavy horizontal support member, such as the one shown in Figure 11-3. Figures 11-7 through 11-10 show acceptable multiple
mailbox support svstems. The use of a series of such installations or of individually supported boxes is acceptable. However,

* vehicle rollover occurred in a high-speed crash test involving a small car impacting off-center of a row of eight closely spaced
mailboxes individually supported with 3 kg/m [2 Ib/ft] channel post supports (9).

»  Review of the crash test film from this test and results from other tests suggest that this ramping phenomenon is caused by the
closely spaced mailboxes piling up. To avoid this problem, it is recommended that the mailbox supports be separated by a dis-
tance of no less than */, their full heights above ground. It also is preferred that multiple mailbox installations be located outside
of the highway clear zone, such as on a service road or a minor intersecting road.

[n addition to the general criteria for single and multiple mailbox installations, specific types of mailbox designs have been crash
tested and need to have their own installation criteria:

+  The Neighborhood Delivery and Collection Box Unit (NDCBU) is a specialized type of multiple mailbox installation, shown in
Figure 11-11. The NDCBU is a cluster of 8 to 16 locked boxes mounted on a pedestal or within a framework, the combination
of which generally has a mass of between 45 kg and 90 kg [100 Ib and 200 1b]. Although the NDCBU usually serves a limited
number of single-family residences in urban areas, their use has been observed in rural areas. A crash test of one of these units at
100 km/h [62 mph| showed that it failed to meet safety requirements (4).

+  Therefore, an NDCBU should be located outside the clear zone to allow for safe recovery of errant vehicles and for safe access by
postal patrons and carriers. Postmasters and designers responsible for the location of an NDCBU should be instructed to contact
local government authorities, including the appropriate highway officials (e.g., state, county, township, municipal) prior to instal-
lation. This communication can lead to a safer location of the NDCBU.

»  Avariety of plastic mailboxes with integral supports are available (see Figure 11-12 for an example). One of the heavier plastic
mailboxes (10.9 kg [24 1b]) consists of two components: an upper section contains the mailbox, while a lower section incor-

~ porates two newspaper delivery slots and a housing that covers the supporting post. The two sections are connected using four
sheet metal screws. Crash tests at 100 km/h [62 mph] were conducted using three different support posts: a 100-mm~by—100-mm
[4-in.~hy—4-in.] wood post, a 3-kg/m [2-1b/ft] steel U-channel, and a 75-mm [3-in.] steel pipe. In all three tests, the upper section

11-8  Roadside Design Guide

Copyrighl American Assbciabon of State Highway and Transportation Officials
Provided by IHS under license with AASHTO Li Dapl of T i S00RTO01T

o

of natwerking wilhaul license from IHS Nat for Resale, 1001002011 17:47:02 MDT



of the mailbox separated from the lower section on impact, causing only minor damage. All three support designs met NCHRP
Report 350 criteria (2, §).

Vandal-resistant mailboxes typically are shaped like conventional rural mailboxes but are fabricated from heavy gage sheet steel
or other substantial materials and have been designed and sold as deterrents to theft or vandalism. These massive boxes, more 5
kg [11 Ib] in weight. meet U.S. Postal Service requirements for minimum size, material durability, ease of access, etc.. and are
quite resistant to deformation. However, full-scale crash testing has shown that these boxes separate from their support on impact
and penetrate the passenger compartment easily (7). Thus. they should not be used within the clear zone of high-speed highways.
Vandal-resistant mailboxes, decorative cast-metal boxes (see Figure 11-13), and other massive proprietary or custom-made mail-
box supports are only appropriate for use on very low-speed, low-volume residential streets characterized by trees between the
curbs and sidewalks, frequent driveway openings, on-street parking, or other features that indicate to drivers that they are in a
low-speed environment, and where the minimum horizontal clearance is not an issue.

Secure mailboxes are unlike traditional tunnel-shaped mailboxes; they have a box-like shape and consist of two main compart-
ments (see Figure 11-14). The top compartment has a hinged door in front of the mailbox (facing the street). This section is used
by the mail carrier for incoming mail delivery and outgoing mail pickup. The lower compartment, which has a lockable door, is
used for mail pickup. Because no regulations are imposed on the height, weight, or material used for secure mailboxes, significant
variations exist. Their heights vary from 280 to 910 mm [11 to 36 in.], and their weights range from 6.4 to 22.7 kg [14 to 50 Ib].
The materials include stainless steel, galvanized steel, and aluminum, and they range in thickness from 12 to 20 gage. Supports
for secure mailboxes also vary and include square and round posts of steel and aluminum of up to 100 mm [4 in.] across. All posts
are available in two mounting configurations: a ground mount in that embeds the post in the soil and a surface mount that bolts the
post to a concrete foundation. A study (10) using full-scale crash testing, pendulum testing, and finite-element modeling showed
that these secure mailboxes would pass NCHRP Report 350 evaluation criteria and did not show potential for intruding into the
occupant compartment if they were securely attached to the provided support posts and if the posts were cither embedded 300 to
700 mm [12 to 24 in.] in the ground or were surface-mounted to concrete.

In areas of heavy snowfall, some highway agencies have found cantilever mailbox supports advantageous. Although such designs
do permit windshield contact with the box without the vehicle first contacting the support, tests of the design shown in Figures 11-15
and 11-16 did not reveal serious consequences. The operational advantage of these supports is that snow can be plowed close to the
mailbox without the snow windrow pushing the support over.

The State of Minnesota has developed and tested a swing-away mailbox that is not patented and will not penetrate a vehicle wind-
shield (3, 6). This type of mailbox support is designed to swing back and out of the way when a snowplow truck goes by. Light-weight

newspaper boxes may be mounted below the box on the mailbox support.
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Figure 11-12. Plastic Mailbox with Integral Support
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Figure 11-14. Secure Mailboxes
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11.3 U.S. POSTAL SERVICE GUIDANCE AND MODEL MAILBOX REGULATION

11.3.1 U.S. Postal Service Guidance

For more details on U.S. Postal Service requirements on mailboxes, refer to their Domestic Mail Manual (DMM), specifically
508 Recipient Services: Customer Mail Receptacles (http://pe.usps.com/text/dmm300/508.htm#w1051804), as well as USPS-
STD-7TB Mailboxes—Residential Mailbox Standards (http://www.usps.com/receive/mailboxstandards.htm), and Notice 209
http://uspsnotices.lettercarriernetwork.info/not209.pdf.

11.3.2 Model Mailbox Regulation

This section provides a generic model regulation for mailboxes and newspaper delivery boxes on public highway right-of-ways. The
model is intended only as an example. States and municipalities can and should tailor the model to fit their own particular needs.

11.3.2.1 Scope

No mailbox or newspaper delivery box, hereinafter referred to as mailbox, will be allowed to exist on the Agency’s right-of-ways if it
interferes with the safety of the traveling public or the function, maintenance, or operation of the highway system. A mailbox installation
not conforming to the provisions of this regulation is an unauthorized encroachment under State Code Section

The location and construction of mailboxes shall conform to the rules and regulations of the U. S. Postal Service as well as to standards
established by the Agency. Agency standards for the location and construction of mailboxes are available from:

Highway Agency

Street Address or P.O. Box
City. State Zip Code
Telephone number

A mailbox installation that conforms to the following criteria will be considered acceptable unless, in the judgment of the Chief
Engineer of the Agency, the installation interferes with the safety of the traveling public or the function, maintenance, or operation of
the highway system.

11.3.2.2 Location

No mailbox will be permitted where access is obtained from a freeway or where access is otherwise prohibited by law or regulation.

Mailboxes shall be located on the right-hand side of the roadway in the carrier’s direction of travel route except on one-way streets,
where they may be placed on the lefi-hand side. The bottom of the box shall be set at a height established by the U. S. Postal Service,
usually between 1.0 m [39 in.] and 1.2 m [48 in.] above the roadway surface. The roadside face of the box shall be offset from the
edge of the traveled way a distance no less than the greater of the following:

+ 2.4 m|[8 fi] (where no paved shoulder exists and shoulder cross slope is 13 percent or flatter), or
+ the width of the all-weather shoulder present plus 200 mm to 300 mm [8 in. to 12 in.], or
» the width of an all-weather turnout specified by the Agency plus 200 mm to 300 mm [8 in. to 12 in.].

Exceptions to these placement criteria will exist on residential streets and certain designated rural roads where the Agency deems it in
the public interest to permit lesser clearances or to require greater clearances. On curbed streets, the roadside face of the mailbox shall
be set back from the face of the curb at a distance of between 150 mm and 300 mm [6 in. and 12 in.]. On residential streets without
curbs or all-weather shoulders that carry low traffic volumes operating at low speeds, the roadside face of the mailbox shall be offset
between 200 mm and 300 mm [§ in. and 12 in.] behind the edge of the pavement. On very low-volume rural roads with low operating
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speeds, the Agency may find it acceptable to offset mailboxes a minimum of 2 m [6 ft] from the traveled way and under some low-
volume, low-speed conditions may accept clearances as low as 800 mm [32 in.].

Where a mailbox is located at a driveway entrance, it shall be placed on the far side of the driveway in the carrier’s direction of
travel.

Where a mailbox is located at an intersecting road, it shall be located a minimum of 30 m [100 ft] beyond the center of the inter-
section road in the carrier’s direction of travel. This distance shall be increased to 60 m [200 ft] when the average daily traffic on
the intersection road exceeds 400 vehicles per day.

When a mailbox is installed in the vicinity of an existing guardrail, it should, when practical, be placed behind the guardrail.

11.3.2.3 Structure

Design and/or location criteria for the mailbox support structure should consist of the following:

Mailboxes shall be of light sheet metal or plastic construction conforming to the requirements of the U. S, Postal Service. News-
paper delivery boxes shall be of light metal or plastic construction of minimum dimensions suitable for holding a newspaper.

No more than two mailboxes may be mounted on a support structure unless crash tests have shown the support structure and
mailbox arrangement to be safe. However, light-weight newspaper boxes may be mounted below the mailbox on the side of the
mailbox support.

Mailbox supports shall not be set in concrete unless crash tests have shown the support design to be safe.

Asingle 100-mm-by—100-mm [4-in.—by—4-in.] square or 100-mm [4-in.] diameter wooden post; or metal post, Schedule 40, 50
mm [2in.] (normal size IPS (external diameter 60 mm [2%/, in.]) (wall thickness 4 mm [0.154 in.] or smaller). embedded no more
than 600 mm [24 in.] into the ground, shall be acceptable as a mailbox support. A metal post shall not be fitted with an anchor
plate. but it may have an anti-twist device that extends no more than 254 mm [10 in.] below the ground surface.

The post-to-box attachment details should be of sufficient strength to prevent the box from separating from the post top if the in-
stallation is struck by a vehicle. The exact support hardware dimension and design may vary, such as having a two-piece platform
bracket or alternative slot-and-hole locations. The product must result in a satisfactory attachment of the mailbox to the post. and
all components must fit together properly.

The minimum spacing between the centers of support posts shall be the height of the posts above the ground line. Mailbox sup-
port designs not deseribed in this regulation are acceptable if approved by the Chief Engineer of the Agency.

Where snow plowing operations cause damage to fixed mailbox installations, the swing-away designs in Figures 11-15and 11-16
may be used.

11.3.2.4 Shoulder and Parking Area Construction

It shall be the responsibility of the postal patron to inform the Agency of any new or existing mailbox installations where shoulder
construction is inadequate to permit all-weather vehicular access to the mailbox.

11.3.2.5 Removal of Nonconforming or Unsafe Mailboxes

Any mailbox that is found to violate the intent of this regulation shall be removed by the postal patron upon notification by the Agency.
At the discretion of the Agency, based on an assessment of hazard to the public, the patron shall be granted not less than 24 hours and
no more than 30 days to remove an unacceptable mailbox. After the specified period has expired, the unacceptable mailbox will be
removed by the Agency at the postal patron’s expense.
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Figure 11-16. Breakaway Cantilever/Swing-Away Mailbox Support
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