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GENERAL NOTES

1. Design
1.1. Design Codes
International Building Code, 2015 Editon
1.2. Geotechnical Report

Firm: RONE ENGINEERING, Inc.
Report No.__16-21084 Dated: May 12, 2016
Allowable Bearing Capacity 1800 psf

1.3. Design Parameters

Soil Parameters:

Soil Type* Friction Angle Cohesion (psh) Unit Weight (pch
Retained Backfill (On site clay) 26 deg 0 psf 120 pef
Foundation Soils (1500 psf} 26 deg 0 psf 120 pof

*See materials below for a description of each Soll Type.
Factors of Safety:

Externat Stability
a.  Minimern Factor of Safety Against Bage Sliding (Static Condition) 1.5

b, Minimum Factor of Safety Against Overturning 2.0
c.  Minimum Factor of Safety Against Global Stability 15
¢.  Minimum Factor of Safety for Bearing Capacity 30

Design Loading:

Lateral earth pressures are calculated using Coulombs Lateral Earth Pressure Theory. Designs have been performed to accept loading
per the proposed loading conditions based on the Civil Grading Plans. A live loading of 250 psf has been used for ail walls supporting
areas subject fo firelane loading.

Retaining walls should not have solid fence (such as wood fence) placed on top of wall other than that shown on these plans. Retaining
walls shall not have additional surcharge placed above wall other than that shown on these plans. Retaining walls shall not have slope
at base or top of wall that exceed that which is shown on these plans. The retaining walls noted above require special design.

2. Materials

2.1.80il Types

a. Retzined Backfil
a.a. On site clayey soils
a.b. Froperly compacted on-site fill soils, verification by others.

b. Foundation Solls { Aliowable Bearing = 1500 psf min)
b.a.  Bearing on Stiff Natural Undisturbed Clayey or Sandy Soils or Compacted and Tested Fill Sils
b.b Friction Angle between Base of Wall and Soil - 17 deg
b.c. Bearing in filf soils, Fifl soils supporting the retaining walls shall be placed in accordance with the recommendations for the
fill placement per the gaotechincal report.

¢.  Drainage Material
cA. Free draining granular backfill, clean, non-piastic, relatively well-graded.

2.2. Dimension Stone
a.  Average Density of masonry wall varles from 135pcf to 145pcf,
b, Stone size varies from 4" fo 18"
c. Face stone shall be coordinated between contracior and owner/developer.
d. Recycled concrete 4" to 18" may be used in piace of dimension stone, contractors option.

2.3. Rebar/Welded Wire Fabric (If Required)

a. Al stesi reinforcement shall be new billet steel conforming to ASTM A-615, Grade 60 with fy=60ksi.
b. Al reinforcement shall not have deleterious material on i
c. Al welded wire fabric shall have minimum fy=85ksi and be hot dip galvanized,

2.4. Drainage Materials

a. Weep pipes shall be PVC or corrugated HDPE pipe.
b. Drainage zone shall be separated from retained backfill by mirafi 140N fiiter fabric or
approved equal.

2.5 Portland Cement Mortar for Retaining Wall Construction.

The portiand cement mortar used for construction of the masonry stone retaining walis shail be provided with the following proportions
per cubic yard of concrete. The portland cement mortar supplier shall provide "batch tickets” dlearly indicating that the appropriate
amount of materials are provided in each truck load. The batch tickets shall clearly indicate the amount batched, the date, the project
name and shall be provided fo Falkofske Engineering, Inc. for review, documentation, and file.

Conients Amount per cubic yard Specific Gravity  Volume f"3
Type 1 Poriland cement. 451 lbs 3.5 2.29
Type F Fly Ash 113 s 2.83 082
Fine Aggregate {sand): 2748 bs 2.59 16.98
Potable Water 367 Ibs 44 (Gallons 5.88
Sika Air (or equivalent) (AS REQD) oz 4.5% 1.22

27.0 Total

Note: the portland cement mortar supplier material weights may vary slightly based on the specific gravity of the materials used.

Concrete retarders may be used at the discretion of the masonry wall contractor. A greater amount of retarder is typically used during
hot periods and a less amount of retarder [s typically used during cool weather,

Please note that the above proportions will provide a portland cement mortar with a compressive strength of aboutfe = 2500 psi.

Falkofske Engineering, Inc. does not require any concrete testing provided the above proportions are verified by way of the “batch
fickets".

3. Construction

3.1 Preparation Work

a.  Prior to grading or excavation of the site, confirm the iocation of the retaining walls and all
underground features, inciuding utility location within the area of consiruction. Ensure
surrounding structures are protected from effects of wall excavation, and construction.

b. Coordinate instaliation of underground utilities and other improvements with wall installation.

3.2 Excavation

a.

b.

C.

If a mortared footing is over-excavated, then the dimension stone shall be placed mortared. Ifa
dry stone footing is over excavated, then the dimension stone does not need to be mortared.

Eill over-excavated area in front of the wall footing with compacted on site soils before the wall
construction exceads 4 feet in height.

In areas whers the walls are instalied in a cut, the required excavation shall extend horizontally to
the extent of thie width of the retaining wall. The wall may be built to the cut. if the wall is over
cut, then soil shall either be compacted or the drainage zone may be widensd.

3.3 Wall Construction

The wall shali be constructed to the dimensions as shown on these plans. Front leads, back
ieads,and string lines shall be set for each wall. Care shall be taken to install the mortar zones
the sorrect thicknass, and to place drainage behind the wall as required.

Contro! joints shall be instailed at a maximum of 160" o.c. per these plans.

Weep pipes shall be placed at 8-0" o.c. max.

Face rock type shali be coordinated between the architect, owner, and retaining wall contractor.

3.4 Retained Backfill Placement

Retained backfill shall be placed per the recommendations of the geotechnical engineer, but
should not be less than 93% Standard Proctor Maximum Dry Density (ASTM D698).

Fill should be placed in maximum 8" thick compacted lifts.

Large compaction equipment (equipment heavier than 7,500 Ib) shall remain a minimum of 1.5x
the height of the wall away from the back of the wall for a period of 2 weeks from the time of
construction.

After a period of 2 weeks from the time of construction large compaction equipment may be used
behind the wall but shall stay a minimum of -0" away from the back of the wall,

Soil placed with in 5-0" of the back of the wall shall be placed using handheid compaction
equipment,

1 the wall is in a cut situation the wall may be buill up to the cut. if the wall is overcut the drainage
zone may be widened to the cut or compacted fill may be placed between the drainage zone and
the cut.

3.6 Retaining Wall Performance, Maintenance, and Other Comments

a.

Control joints are provided in the rataining wall to allow for minor movements due fo settiement
and shrink swell of the soils. Some cracking may occur in the face of the retaining wall. This
cracking, if minor (less than 3/8"), may be cosmetically repaired as desired.

The retaining walls are designed to allow surface water to flow over the tops of the retaining walls.
Care should be taken during and after construction to not allow water to pond behind the retaining
wails, &s this can have a negaiive impact on the stability of the retaining walls.

If downspouts are located near the back of the retaining wall they should either be plumbed
through the retaining wall to drain below the wall or collected and tied into the storm sewer
systern. Perforated subsurface pipes shall not be used behind the retaining walls.

Positive drainage over the top of the walls shall be maintained throughout the life of the structure.
i swales are placed behind the wall they shall remain clean and free draining. |f water is found to
be ponding in the swale it shall be fixed to allow water to freely drain as soon as possible.

Any broken sprinklers behind the retaining wali shall be turned off and repaired as soon as
possible.

3.7 Cold Weather Construction of Retaining Wails

Construction Requirements for temperatures between 40°F and 32°F;

a.
b.

Water and aggregates used in mortar shall not be heated above 140°F.
Mortar sand or mixing water shall be heated to produce mortar temperatures between 40°F and
120°F at the time of mixing.

Construction Reguirements for temperatures between 32°F and 25°F:

a.

b.

c.

The guidelines above for construction requirements for temperatures between 40°F and 32°F and
the following shall be met.

The mortar temperature shall be maintained above freezing until used in masonry stone retaining
wall.

Visible ice and snow shall be removed from the top surface of existing foundations and masonry to
receive new construction. These surfaces shall be healed to above freezing, using methods that
do not result in damage.

Newly constructed masonry shall be completely covered with weather-resistive membrane for 48
hours after being completed.

Construction Requirements for temperatures between 25°F and 20°F:

. The guidelines above for construction requirements for temperatures between 40°F and 32°F, the

construction guidelines for temperatures between 32°F and 25°F , and the following shall be met,
Masonry {raw stong) surfaces under construction shall be heated to 40°F,

Wind broaks or enclosures shall be provided when the wind velocily exceeds 15 miles per hour.
Newly constructed masonry shall be completely covered with weather-resistive insulating blankets,
or equal protection, for 48 hours after being completed.

The above procedures comes from sections 2104.3.2.1, 2104.3.2.2, 2104.3.2.3, 2104.3.3.3, and 2104.3.3.4
of the International Building Code, and is in compliance with Masonry Standards Joint Committee
recormmendations for coid weather construction of masonry structures.

4, Construction Observations

4.1 Construction Observations by Falkofske Engineering, inc.

a. Falkofske Engineering, Inc. will perform construction observation, but only as a means

of verification of the confractors quality control performance.

b, Fatkofske Engineering, Inc. will act as the Special Inspector for this project. Contractor

shall contact Falkofske Engineering to set up inspections, at least 1 day before
construction starts.

All required materials testing shali be performed by an approved materials testing
taboratory.

. Falkofske Engineering, inc. is not responsible for means, methods, and material

furnished by the refaining wall contractor.

4.2 Construction Observations by Others

a. Construction observations as required by the city shall be coordinated by the contractor.
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T t LT AT POINT AT WHICH GRADE RN, | S y ‘ 1 l w2 u s
© ' Sl — ROCK AND MORTAR AT BOTTOM OF WALL SOy P T S § 3 -t !
3" DIA. WEEP HOLE , e, | IS LOWEST, PROVIDE N R S S A RO A pyieasest, 4" 5 PERE PIPE WITH = XS
@ 80" 0. i S | 4" SOLID SCH 40 PVC DRAIN e oY e L FILTER SOCK. PLACE EARreN <%
" : 551 Niowns FILTER FABRIC AROUND S e e @ Sl N PERFORATIONS FACE
6" MIN. ABOVE GRADE o =] DRAINAGE ZONE, MIRAF) ARG \%<\¢§\4~$&\\f«/§/§%\\4¢’%@@\”§@7\\@/ o o8 — . : H»— DOWN
| EE - 140N OR APPROVED EQUAL. O R AT L LN LT ' i nE
R8g8 _ //\i/, :\W{‘\;/\Q\ /\(‘i/\\ /:é,{\ L L " === gé
psese ) =) 5 ﬂﬁm i T-"’J_ COMPACTED SOIL {yu
' Lt | | | 28 /mff[ — 1 — BELOW WEEP PIPE. .z
T e T £8 T[’m*ﬂxm*— [mﬂ" L] mw___*‘:T Q¢
i == M= " T e -t == X
3 [ =] [ = FILTER FABRIC OVER END OF -+ R e ol ] b | <
J =]=: A== WEEP PIPE 5 = =HIETE = In
" E.U%Lr a . M = = H 2 === | .
=l WA o A WA el LT === == Hﬂl”mmzmﬂl L
e 5 “
v I 8 s 8 O s Y O oo B o b I O oo ) I st 1 1 st 3§ 5 o BOTTOM OF WALL ThE S-¥ 82
o | e i I s I S I I eI I e i | WAL BEYOND PER CMIL GRADING PLAN : ﬁ%’:’:‘%ﬁ‘l’gﬁ‘ﬁzé
=EEEEEE = wt £30:89%53
s I W s W e e | el D W e B ot G g« Lopt rate
HLM-“]»—— E 0333%3‘3&&}.&-&5%5_
[ ECOUR—— S S e Rt Lol Sl el e §‘§f§%3§§g:§§
Fygd LE,80%F
Vo « 58055 R 550y
) 6'-6 b GoELREEE0a
B mgm;‘ctﬁ*a_‘ £EH
M tC LT i
CONTINUOUS oo s sy rn—— R ﬁ%ﬁﬁféé%‘éﬁé%ﬁ
WELDED WIRE FABRIC | CONTRACTOR OPTION: WALL | § NOTE: RETAINING WALL HAS
! MAY BE FULLY MORTARED § BEEN DESIGNED FOR FIRELANE
2 | WITH NO WIRE, ! SURCHARGE AND FOR :
X _ § VEHICULAR IMPACT LOADING. [ i
» PLACE 6"%
Z BEHIND FRONY
5 FACE.
oo e} t-o— 4
PROPERTY LINE cf — o e o
i e AT LEAST ONE MASONRY WALL SCHEDULE
] LONGITUDINAL WIRE 1600 paf - BRARING CAPACITY (STIFF NATURAL UNDISTURBED SOUS
x SHALL BE IN THE OR COMPACTED AND ¥ESYED SOILS SER GENTRAL NOTES SHEET RW{)}
?gg@iﬁg Nggé!{ WALL BASE TOE BASE BASE BAITER % THICKRESS THICKNESS ;DRWEE ZONE! BEARING
. . HEIGHT WIDTH DEPTH (T0€) | DEPTH (HERL) OF WALL OF WAL | THICKNESS | APACITY i
© H B B1 c ¢ A £ T 2] G
f [ia 10'=0" 71" 1'-10" 40" 1-3" {0-2 1/2° ] SR 53" 611" 10" 3050 psf :;
1 11_“039 7"‘6' 23“09 4._01- 11’“4“ 0'-2 3/4* FUHY 5"‘"‘5” 73‘_#» 1’..-—-3” 31 50 psf
12'-0" 81" 2’2" 4'-g" 1 6" 0'-3" MoRHRED 511" 711" 173" 3200 psf = gi
WALL DESICN CRITERIA | ! g |
T SO sttt | e | SLOPE sLoPE ACTE PASSVE | FRCTON | SLOPE OF | supenance s -'
ToF BOT | pReSsURE | PRESSURE | ANGLE BASE |BACK OF WALL - 3
1 G B # it ©p 5 a ¢ " OF
1500PSF | O deg | 7.13 deg | 26 deg | 26 deg | 17 deg |98.46 deg | 250 psf o < o P~
USE THIS SCHEDULE FOR 1/RW4 ~ ERE
i < .~ 00 <(]
= 1O 7 X<
Z W < O
waLLS 10'~-0° TO 12'-0" TALL 1= &2 I?-E 8
< (P-4 'f fe :
IOV R P
L~ = n L (e
v 55 < O :
z3%% |- QK|
LEGEND 028 I o% %
Lo STrrxe T < L]
£S W3.5 OR ;
i LARGER NOTES:
. ’ “ﬁw\'\\\\\
©o O 1. USE WELDED WIRE FABRIC W3.5xW3.5x12x12 ‘__—"‘;5?:,9}3_,3@4}\,‘
o 2. W3.5 MAS A DIAMETER = 0.211", SIZE MAY BE LARGER. Fa e,
3. WIRE SPACING MAY BE 1'-0" OR LESS Fr X
W3.5 OR 4. WIRE SHALL BE GALVANIZED. [0 SN, e RS )
LARGER — 5. WIRE SHALL BE CONTINUOUS IN WALLS 10°—0" AND GREATER. { 7 AARON M. BERKES 4
i N i d
W3 107154 ;g7
@ ".‘< Fi e@:"‘k{f
§ ! D e afe e
6‘& sy o N e
';\’-_’_-...-;p’.‘_ ‘E—ﬁ“"’# §
2 RETAINING WALL, PEDESTAL FOR FIREPLACE STRUCTURE W WIRE SPACING FOR WALLS — VERTICAL FACE WALLS i TYPICAL VERTICAL WALL SECTION - 250 PSF FIRELANE SURCHARGE JOB NO. 151.20

RwW4 RW4 16~0° AND GREATER RW4 1Vi8H MAX SLOPE BELDOW WALL 34" = 0" s et
BEARING IN CLAYEY 0OR SANDY SOILS ;5_;
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- // iy ,/’7"/;” L //' 7 7 // o ‘//I// /‘:// /,//// '7/”/ 3 bgngs ! g Z Lilg
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N T I AN
>...
o
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Q
Y]
X
2 A ! SONOTUBE, BY OTHERS, FOR
FUTURE INSTALLATION OF W
GUARDRAIL.  COORDINATE >
WITH GUARDRAIL CONTRACTOR S l
-] FOR DIAMETER, DEPTH, '
AND LOCATION OF SONOTUBE. S
MINIMUM EMBEDMENT OF =
GUARDRAIL INTO WALL IS 3'—6".
>~ 11} o0
| 2| | =
250 PSF < <
' o FIRELANE S5 =
HANDRA’EY’FOTR;EEQRS -0 SURCHARGE w! §1 8§81 8
RE: 1/RW1 ALSO CAP TR 1 S| §1 9
. . Mh\\\ — - " - é é g
iy T . . M
= 21 X
= 21 8|3
(3)~#5 BARS X H= - 4 TOP SOIL & 1'-8" e
6'—0" LONG I CLAY CAP AND % oo
EACH SIDE OF POST. ——fooel COMPACTED ON SITE 2 @
- SOIL. g2
TIGHTLY FITTED STONE = 3
FULL MORTAR REQUIRED io8 BACK FACE MAY BE LB
N §eses IRREGULAR g 8 £
INDICATES ZONE WHERE \ . - & oS = ) o o
Bgo o eeny "
Mogyfgggo ‘S"i”OTngEEERﬂ?ég jgi;}} | FILTER FABRIC AROUND %ﬁ %ﬂ w5 S
BOTTOM, FRONT AND BACK. —. : Rsssacse ]l DRAINAGE ZONE, MIRAT] LR 5K D
] ) jmmy foteste 140N OR APPROVED EQUAL. SRR =S
POINT ALL FACE N = okl R 'ﬂ{{?“‘i' T oL g
STONE JOINTS MM\ i ;ig ?}:] ll:‘U b%ag % < 2
PQQ; % COMPACTED, OR EXISTING S8 255
x ?} 8 =iy ON SITE SOIL. O e M T
FACE ROCK OR & A Qf&ﬁ%{ L= SR g%
STONE PER OWNER =~ Sieitis Z 3 80 ga
R - sasasser M CONTINUQUS GRAVEL OR SomZ i~y
9 aissas = CLEAN FREE DRAINING = 2 e O E
£ - EJLHE 3@} - ROCK, SEE RW1 GENERAL ERRR g
el £ R
, }ﬁ%» HH NOTES.
e =
3" DIA. WEEP HOLE - - %&%\}‘ § we
© 80" 00—\ ” LT X5
FINISHED GRADE e 5&%5 e
SLOPE 1V:8H MAX. jiscasse/ay %g
REFER TO CML 2 Sststacesras
_ - s = FILTER FABRIC OVER END OF z
FOR FINAL GRADING. %? [H WEEP PIPE ﬁm
:__ — L) | e jr‘ :—:_ 3 : E
o - l.-m.—!~l—~ COMPACTED SOIL
mm_mﬁ_.mjmlr ) = _ﬁ"—}'_‘__ BELOW WEEP PIPE.
ElEI=IE=E=E aw =1 s 5P
© El=EE=NE = S5 egicdisn
—_ P — S . S—— £ -~ Lo g0
== = e =1l g%‘:‘igég@s’%%?%
i e | i b S8® -8
=HE=H=o11== - = Eas gigg Bet
N S o R =_£’u\%¢ Q '—_ =
5 - um@m‘:m:mm = mi.,,.[:l, TN
B I e W e W W et 17T “eff EBrcfEig
i i 1 = frecmrmmsar<csememmcmoe 3 v
[ v I s T [ oo | ; p 85028555 ek
[ NOTE! RETAINING WALL HAS | 820320852 5308
B B 1.8 § BEEN DESIGNED FOR FIRELANE § 28 pEE 388800
- 1 B SURCHARGE AND FOR : EFLEPEEBEL 850
§ VEMICULAR IMPACT LDADING. §
MASONRY WALL SCHEDULE .
1500 paf ~ BEARING CAPACITY (STIFF NATURAL UNDISTURBED S0iLS : .
OR COMPACTED AND TESTED S0ILS SEE GENERAL NOTES SHEET RW6) : ._ .
WAL BASE TOE BASE BASE BATTER FULLY THICKNESS [DRAINAGE ZONE] . - "
e B il | TERR® IR e, | . S
H B B1 c ct A £ T G i_ 3
6’0" 5'~3" 1'—6" 20 1’0" 1'~0” LA 39" 10" _f : j o)
oot 57" 16" 2"_g" AL 17=5" HG% 4'-1" 10" 1500 osf <1: f\ i
8'~0" &~4" g 2'-0" 12" | -4 | wie | 41" | v P L ») = g %!
9'*0' 7""‘6” 1,""‘6“ 2:_3» 1:__3’1 ?’“6" M% 5""8” 1‘9"“"0” é __ m
10'-0" 7'-6" 1’6" 2'-5" 1"~4" 1’8" worRED | 60" 1’0" | 1800 psf = Z o L]
11-“’0; 8:__03 1’““'6- 2:_“9@ .!t_sn 1""’10’ ;g}ﬁ? 6“_5" }'-—3” 2000 PS‘f (.D ) E O '““
WALL DESICN CRITERIA 1z 20 I O _4
PASSVE = < B I}
oo | soeETor | sopEeor | MR | Sl | ANE Base |BAck OF W | SRCHARGE L <0 OO0 Jw =
Ge 8 Bt S S : 4 F -0 ul . v
4 o a . {:I ﬁ g b o Lol i
1500PSF 0 deg 7.13 deg 26 de_? 25“ deg 17 deg 99.46 deg | 250 psf : o E E‘j 3 U) O
USE THIS SCHEDULE FOR 2/RW6 B e = __ =]
BEREER
L e =0 “4'*‘ O
1<<50 00 Of
lSTHhe = < Lo
e
1 TYPICAL WALL SECTION ~— 250PSF FIRELANE SURCHARGE
RW6 1V:10H MAX SLOPE ABOVE WALL, 1v:84 MAX SLOPE BELOW WALL 12 - v

BEARING IN CLAYEY SOILS




No warranty of any

TxDOT assumes no responsibility for the conversion

its or damages resulting from jts use.

“Texas Engineering Practice Act”.

The use of this standard is governed by the

kind is made by TxDOT for any purpose whatsoever,
of this standard to other formats or for incorrect resu

DISCLAIMER:

DATE:
il 1%

CROSS PIPE LENGTHS & PIPE RUNNER LENGTHS (W@
— Working Point (at
En%grsecfion of Nom ' nal Pipe Cross Pipe Runner Length
nominal 1.0D.) Culvert | Culvert Pipe 3:1 Side Slope 4:1 Side Slope 6:1 Side Slope
sl f TN~ o PIog Roge I.D. | Spa ~ G | Length 170 g U T15° Skew | 30° Skew | 45° Skew | 0° Skew | 15° Skew | 30° Skew | 45° Skew | 0° Skew | 15° Skew | 30° Skew | 45° Skew
P:'g'__g EAREREE 11%1 121“141 Mifer<:> 24" R 3~ 5" N/A N/ A N/A 5 -10" N/A N/A N/A g’ - 1" N/A N/A N/A 12~ 9" |
QIE AT RTINS 27" | 1°- 8" 3 - 8" N/ A N/ A 5 - 5" | 6 -11" N/ A N/A 70~ 7" 9 - 7" N/A N/ A 11 =117 ] 147 -11" |
E._”J% ARREREEARRRRERARRREERRRRRE 3 30" 19 -10" | 37-11" N/ A N/ A 6'- 4" | 8 - 0" N/ A N/ A g'- 9" | 117- 0" N/ A N/ A 13- 8" | 17'- 0" |
W S g S G L R PR G W SR PR g T NN g‘""“ 33” 1’.—.}3” 41’_“ 2!! 6!"' 2“ 6!_ 5!2 71“ 31! 9!“. }!i 81“ 6“ 8""‘}0” ‘[Of” Oi! 12"‘_ SH “31_ 3!! 13“?”_‘1 9“ 151_ 5“ Tgl‘. 231
NOTE: All Pipe Runners, calculations, and dimensions 36" 2’ - 1" 4°- 5”7 6’ -11" 77- 3" g'- 2" | 10"~ 27 9’ - 6" 9 -11" | 117- 2" ] 13°-10" | 14'- 9" | 16"~ 3" | 17"'- 2" | 21'- 3"
are besed on "i"he Dipe CUiVSf"'ﬁ'S m;fered as Shown Iﬁ fhis defc;is 42“ 2;___ 4:! 4:'_11;! 8:_ 6“ 8,—30” 91___11" ?2;_ 41! 1}1_ ?u 121_ On ‘;31_‘ 611 }6:“ 8:3 *71__ 9:; 18’" 5:1 20:_‘ 8;: 25:* ?ls
Alternate styles of mitered ends will require that appropriate - ; - - » - - - - - - - - - - - - - ” - - - -
adjustments be made to the values presented on this standard. 48 2’ - 1 5'- 5 107 - 1 10°- 5 1h'-9 N/A 13°- 7 14'- 2 15°-10 N/A 20°- 9 217~ 6 24’ - 2 N/A
54" 3'- Q" 5 -11" 117- 8" 12~ 1" N/7A N/A 15"~ 8" 16’ - 3" N/A N/A 23'-10" 24’ - 8" N/A N/A
SIDE ELEVATION OF TYPICAL 60" 3~ 3" | 6- 5" | 13- 3" N/A N/ A N/A 17~ 9 N/A N/A N/A 26" -10" N/A N/A N/A
(Showing Corrugated Metal Pipe Culvert.
Details of Concrete Pipe Culvert are similar.) : . . . :
P Side 0° 15° 30° 45° ggf?;gfi _ Single _Multiple Pipe Pipe Pipe Mgénzéﬁe
Siope Skew Skew Skew Skew Pipe Culvert Pipe Culverts Size 0.D. 1.D.
I.D. Length
-mmmwgimifs of Siprop (to be 3¢ 321 3,106:1 ] 3.404:1 | 4,243:1 12" thru 21° Skews thru 45° Skews tThru 45° 2" STD 2.375" 2.067" N/A
%Z?‘Sﬁiieﬁif“a‘“ 43 1 4: 1 4.141:1 ] 4.619:1 | 5.657:1 24" Skews thru 45° Skews thru 30° 3" STD | 3.500" | 3.068" | 10- 0"
o S Limits of Riprap (fo be 62 1 63 1 6.212:1 1 6.928:1 | 8.485:1 27" Skews thru 30° Skews thru 15° 4" STD | 4.500" | 4.026" 19°- 8"
ITx Miter (J2 inoluded wiins-E-T. 30" Skews thru 15° | Skews thru 15° || 5" STD | 5.563" | 5.047" | 34'- 2"
(:) ~—& Cross Pipe Y (g> - 33" Skews thru 15° Always required
/ Anchor Bolt .
* 36" Norma! (No Skew! Always required
_________________ Top of Riprap 42" to 60" | Always required | Always required
: b '
Wor:k.’mg ~ oy
Point ot By rrimmed Edge of ESTIMATED CONCRETE RIPRAP QUANTITIES (CY) \3
A Pipe Culvert
4" 516 Nominal 3:1 Side Slope 4:1 Side Slope 6:1 Side Slope
B NEE Culvert
o1& 8 0 I.D. | 0° Skew | 15° Skew | 30° Skew | 45° Skew | 0° Skew | 15° Skew | 30° Skew | 45° Skew | 0° Skew | 15° Skew | 30° Skew | 45° OSkew
- o
é5 © 12" 0.4 0.4 0.5 0.5 0.5 0.5 0.5 0.6 0.7 0.7 0.7 0.8
| e = 15" 0.5 0.5 0.5 0.6 0.6 0.6 0.6 0.7 0.7 0.7 0.8 0.9
:;_-____ﬁ,m,,uu__,,",q_¢_-_a&uw~__,mmm,_____,ﬂﬂ__-__,_m,_,_______*u“,m_-,_-,-m_-__,“-“,,*_u___-_m__;.w.,.; ' 18" 0.5 0.5 0.6 0.0 0.6 0.7 0.7 0.8 0.8 0.8 0.9 1.0
\ 2§$%§§% 2¢; 21" 0.6 0.6 0.6 0.7 0.7 0.7 0.8 0.9 0.9 0.9 1.0 1.2
Ty 24" 0.6 0.7 0.7 0.8 0.8 0.8 C.8 1.0 1.0 1.0 1.1 1.3
SIDE ELEVATION OF 27" 0.7 C.7 .8 0.9 0.8 0.9 0.2 1.1 1.1 o1 1.2 1.4
CAST- IN-PLACE CONCRETE - JYaries ~ See 30" 0.8 0.8 0.8 0.9 0.9 0.9 1.0 1.2 1,2 1.2 1.3 1.6
= = BOTTOM ANCHOR "
TOEWALL DETAILS 33 0.8 0.8 0.9 1.0 1.0 1.0 1.1 1.3 1.3 1.4 1.5 1.7
(Showing Concrete Pipe Culvert. 36 0.9 0.9 0.9 1.1 1.1 1.1 1.2 1.4 1.4 1.5 1.6 1.8
Details of Corrugated Metal Pipe Culvert are simiiar. 42" 1.0 1.0 1.1 1.3 1.2 1.3 1.3 1.6 1.0 1.7 1.8 2.1
Pipe Runners nof shown for ciarity) 48" 1.1 1.1 1.2 N/A 1.4 1.4 1.5 N/A 1.9 1.9 2.1 N/A
54 1.3 1.3 N/A N/A 1.6 1.6 N/A N/ZA 2.1 2.1 N/ A N/A
60" 1.4 N/ A N/A N/A 1.7 N/A N/A N/A 2.3 N/A N/A N/A
1. All Concrete for Structure Shall be Class F (4200
. psi 7.0 sack Cement).
"1} Size of Pipe Runner shall be gs shown in the tables. Cross Pipe .
o shall be +the same size as the Pipe Runner. Cross Pipe Stub Ouft 2~ NO FlY ASh 18 AHOWEd fOI’ StYUCtureS'
Bioe RuNner and Bottom Anchor Pipe shall be the next smaller size pipe as
P shown in the STANDARD PIPE SIZES table.
This standard allows for the placement of only one pipe runner
Bottom across each culvert pipe opening. In order to limit the clear
Anchor opening to be traversed by an erront vehicie, the following
Cross Pipe conditions must be met: | SHEET 1 OF 2
P For 60" culvert pipes, the skew must not exceed 0°, e & Bridge
For 54" culvert pipes, the skew must not exceed 15°. W Division

Texas Department of Transportation ] Standard

SAFETY END TREATMENT

FOR 12" DIA TO 60" DIA
PIPE CULVERTS
TYPE II ~ CROSS DRAINAGE

For 48" culvert pipes, the skew must not exceed 30°.
For all culvert pipe sizes 42" and less, the skew must
not exceed 45°.

If the above conditions cannot be met, the designer should consider
using a safety end treagtment with flared wings. For further
information, refer to the TxDOT "Roadway Design Manual™.

Bottom
Anchor P ]
Toewal | ———p | Miter = Slope of Mitered Pipe Culvert End

| Riprap placed beyond the [imits shown will be paid as Concrete
Riprap in accordance with Item 432, "Riprap”.

ISOMETRIC VIEW OF
Quantities shown are for one end of one reinforced Concrete Pipe
TYPICAL INSTALLAT ION Cgive;‘ﬁ-: For multiple Pipe Culverts 0? fo; Corrugated Mzﬂji E;ipe

Culverts, quantities will need to be adjusted. Riprap quantifties
are for Contractor’s information only.

@ @

SETP-CD

§ FILE: setpcdse.dgn on: GAF ck: CAT JRP ck: GAF

} (OTxDOT  February 2010 CONT | SECT 108 HIGHWAY
. REVISIONS

(Showing installiation with no skew.) 11-10: Add note for

; e DIST COUNTY SHEET NO.
E  synthetic fibers,




No warranty of any

TxDOT assumes no responsibility for the conversion

Its or damages resulting from its use.

“Texas Engineering Practice Act".

The use of this standard is governed by the
kind is made by TxDOT for any purpose whatsoever.
of this standard to other Formats or for incorrect resu

DISCLAIMER:

DATE:
L 17 A

, Pipe Runner Length

= c - -
NS ) ~l S (See table) ¥, 0 n
i ;{/fpiykﬂ one R _+ 3"+ V2 Cross Pipe Dio %iéé Anchor Bolt W/
] " Through Hole ~.
e e ] _ - ) +— -4t . gn Hex Nut & Washer y S )
e i 12 { — T Miter | .
5 T L~ Ye" Dia Through Hole 1o / U, ~ le— ¢ Roadway Limits of
% | ..p-i———.ﬁ__é__ E (E_ Pi pe Runner % WOE:K i ng e *-"%"j ,/ \&f‘“‘ i PN i R Dl’D
~d | , | / i Point : / @QQ}L}? -~ i S ;
@ : ¥ : ¥ i S . ’ | ~—fe
O ._T{m@* JEUURD VRS —— - e JUNS. "\ OV SSRGS . " A W -
H ;) " l P VA N ¥ ’/ B s . ; P
Q. } . @ 5/8 " Dia | _ ! : ; : T e q;‘ / 2 Dia Bolt w/ t
0 % r Through Hole | ;" Dig Hole / % t: ,‘i z Nut & 2 Washers !
g k\ — ¢ Stub Ouft ;\\ E
6 I—C Cross Pipe 6 % Cross Pipe Cross Pipe ;
‘ * Stub Out — ~ | >
. \ ) A e
OPTION Al OPTION A2 C/ e TN A TN 2" Dia Hole |
\ : : ‘ e ; . ‘ . ' ' _ ¢ T~ e . !
_ )N U T T R T T e s U S (Do N // | |
CROSS PIPE AND CONNECTIONS DETAILS 0 T T U R T U T T T O S i
S L Y ST |
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SECTION A-A

Riprap placed beyond the 1imits shown wili be paid as Concrete
Ripraop in accordance with Item 432, "Riprap”.

GENERAL NOTES:

@
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o

Recommended values of side slope are 3:1, 4:1, & o6:1. All Pipe Runners are designed for a traoversing load of 1,800 pounds at yield o ——————————————— 5”1557723<7F 2_“_w. e a——
quantities, calcuiations, and dimensions shown herein are as recommended by Research Report 280-1, "Safety Treagtment of Roadside e | id
based on these recommended values. Stope of 3:1 or flatter Crgss-2r§1?0g§ S'f%ju-cﬂ;res;, Texas Transportation IgSétime, March ;}981. = ) g}fwgﬁn
is required for vehicle safety. he Safety End Treatments shown herein are intende or use in those “r’ .

d Y instal lations where out of control vehicles are likely fo traverse the Texas Department of Transportation Standard
Note that actual slope of Pipe Runner may vary slightl openings approximately perpendicular to the Pipe Runners.
from Side Sliope of Riprap and trimmed Cu?verﬁ"ypipegedgg, Riprap and all necessary inverts shall be Concrete Riprap conforming to SAFETY END TREATMENT

the requirements of Item 432, "Riprap”. . "
Care shall be taken to ensure that Riprap concrete does not Syn%heﬂc fibers |isted on the "Fibers for Concrete" Material Producer FOR 12 DIA TO 60 DIA
flow into the Cross Pipe so as to permit disassembiy of the List (MPL) may be used in ieu of steel reinforcing In riprgp concrete PIPE CULVERTS
bolted connection to allow cleanout access. unless noted otherwise.
Payment for riprap and toewal! is included in the Price Bid for each TYPE II ~ CROSS DRAINAGE
After instaillation, the 2" hole shall be inspected to ensure Safety End Treatment. )
that the lap of the Pipe Runmner with the Bottom Anchor Pipe Pipe Runners, Cross Pipes, and Anchor Pipes shall conform to the
is adequate. requirements of ASTM A53 (Type E or S, Grade B), ASTM A500 (Grade B,
or API 5LX52. SETP CD

At fabricator’'s option, o heat bend to a smooth 5" radius or a Bolts and nuts shall conform to ASTM A307. . ) u " .
manufactured elbow (of the same material as the Runner) may be All steel components, except concrete reinforcing, shall be galvanized e setpcdse.dgn on: GAF ck: CAT |ow: JRP  |ck: GAF §
substituted for +the mitered and welded joint in the Bottom after fabrication. Galvanizing damaged during transport or construction Y ormor February 2010 — T — " |
Anchor Pipe. shall be repaired in accordance with the specifications. ; o mewé

¥ 11-10: Add note for

] o DIST COUNTY SHEET NO.
synthetic fibers.




