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The following is on approximate estimate of quantities ond no responsibility for their accuracy is ossumed. No allowance will be made for anticipated
profit or loss incurred due to the increose, decrease or eliminotion of any of the quontities shown that may be found necessary during construction.
SUMMARY OF QUANTITIES
ITEM N2 106 ! 102(1) | 204z L | 108()  losfy) _ 590(2) |
Clearing Eabaniment | Unclassified Excavation | Borrow  Special  Overbaul | yager  Rolling  Placing
= cheth ,
STATION -l»l Fron Priem  Prim ] Q.nltiu..qwﬂpl El.r. Subbase  Priss Topeoil
Grubb: Item 104 [ Changes — n-”nnu» oulEI-
TO i ui”n M
STATION _ _ ,
A Cu,Yd. Y4, | Ou.¥d, | Cu.td, | Ou,¥d. | CuYd, | Ton . |Sta.Yd, | Unit | Hour Cu.Td,
| Temporary Connecticn 0 - 200 o
70 0.2 Lk8 1976 | 1991 - 41
lm»uB.FB. 4470 to y+10 0,442 2371 W2y ==
[ 210 10 205 0,20 | 268 | 29h7 | 127h 2100 - 19
o Lbess 0,72 | 570 | 6282 L802 689 L..W - A%
L6+55 to 63+24 | a6 | a7 | 23965 | 21647 326 5 691
[ 69+2) to 72465,5 B~ 0,78 21 1192 1800 = = == 12
| 73+30,8 Ab. %0 82¢00 588 10579 | 10800 . 262
82+00 to 88410 0,70 4oL 5 3379 13 - 202
38+10 to 9*50 1 L35 14772 16426 - - - 2k7
| 94*50 to 108+85 12 270 i 19740
| 108+85 to 118+50 1,01 6210 | 11083 | 12615 __5128 = LT
| 118+50 to 123400 1117 290 2199 252 1303 222
| 123+00 %0 131000 1.83 S10 | 295 | kot
[ 131000 t0 139+00 185 | sd | heol | <877 = 259
| 139+00 to 14i*20 1.67 W3 1351 8273 1798 3 07
IEH o Eﬂ 'n - -
IHWWFPF‘ENP 1.79 450 11575 W2y = 29
ILIEF' 0h
214*57.6 Ah. to 213 +00 2,17 2097 27T 205kl 229 18 - sme
[ 216400 %0 228000 — 6w | sal - = M G388
228400 to 2 0,03 L7197 7 5760 | 176
23300 to 237+00 264 989 2940 Hm\ 121
| Teaporary Connection w200 210 | el
|__ROAD APPROACHES
26%00 R&L 60 10 1% M
%00 R % 1 140 = | 88
[ 37400 L 2 | = 120 Ll B EDYTS
| 39+00 L 0| 0 o b ]
S+00 B — 0 190 180 ded
[ 66%00 R 7 20 | 300 2450 T
| 67+50 L |W L3 L
78+00 BE&l 150 20 - il £
| 90420 L X 0 60 Project:
| 104+00 B 0 [ 1% 180 Stations 22400 to 237¢00
BT & & koo ] langth 3,396 miles
| 158+00 L » 100 - s | [ Roadbed =
aamm L 60 720 860 = 32 feet (No 9-“- E.u!n% -
| 160+50 L £ 120 1%
L7050 RA&L 60 |
176+10 L © 100 120
255 R » 100 120
SUBTOTALS 12,60, | 174,009 | 160,618 | 2,429 | 18,70 = L A
Code Type: X028
Longth=0.00k mils
LENGTH OF PROJECT Foet Hiles
[ 22000 1o 72965.5 B The Arems for cls and as [noted incifide areas tetween | h
| 13+20.8 An. to 109*k7.2 Bk. w:.... rtts e yroRvatTon junt N
| 109+95.8 A, to Ui*50.0 Bk, 35,2 old L D iuitag i1y bl Tebid sess ANe sena.
. Bk, 3351,1 of tha road whare it is 1guous
21i*57,6 Ah. to 237 *00
| TUTAL 17,9296 3.396 :
SUMMARY q-ﬂkuﬁmu EICAVAT -
— ak and Slides ﬁnﬂr = =
o} Channel Changes 2,k29
e E} T 1 _ 18,711 = SN [
Cl_ oulverts, Inlst and Outlet [ 1,57h o= ] -
o] Backfilling Hine Suafts 1,000 - - i i
m | TOTAL 189,332 | -
J- : == |- = =il
c
z B
- B SUMMARY OF QUANTITIES
b
° e IR ]
=
.m p———— I ___ Nederland-faymond mﬂoc.ﬂm T
2 PROJECT: __z1-a_
P | E—— — il STATE: _ colorsde  GOUNTY: bouldee
mlh NATIONAL : Forest: Roosevelt
@ I - T | T S - S| (e o
Totals 21,6k 189,332 26,390 | 23,822 70,113 | 2,119 97 6258 S e .
Use 22 190,000 27,000 2,00 | 100,00| 2,18 | L0 | 1000 Sheet 1 of 2 Sheets
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The following is an approximale estimate of quontities and no responsibility for their accuracy is assumed. No allowance will be mode .*o_. a_._:omv&.oa
profit or loss incurred due to the increose, decreose or elimination of any of the quantities shown that moy be found necessary during construction.
ITEM N2 1021) [ 40301) woscw) | wor) [ (2 u531) wo | st seon) seoca) | s RECAPITULATION OF ITEMS
Unclase.| Excav.| Head- | Class | heinfor{Treatad Galvanized Co; ted Hetal End gv Po: ‘| Maint, | Barbed QOates | Woven . C
STATION Excav, | for | walls A cement | Timber Hetal :.H.&. Sections for Perf. Easm..r Marker | Wire B.nx.:._ Wire : _qm!i NAME UNIT |QUANTITY
Culvert | Struc- Concratel Steel |((Creoso Y B B ¥ P rts | Corrug.|Material Fosts | Fence, Fance ingeht Sua
TO Inlets | tures| Wo- _ |Presery- Iy ] Hetal | Pipe Type 10 |Miscellaneous Foroe Account Contingsp 7
F RorL ative) Pipe | Undar- 2 | _ 100(3) |Cloaring and Orubbing Aore
STATION Outlets Type | 18m 24" 36 (L 189 24" Under= drain : =
, i , oozt fuscss.roms o tion—— a2 |Erﬁr:.wu
rax_Excavation, Cae 2 ¥d, 1,850
Codd, | cu¥d, Cu¥d. b, |MBM | Linkt | Lin,Ft.| Lin.Ft,| Lin,Ft.| Ea. Ea, | Lin.Ft,| Cu.Yd, | Ea, |Lin.Ft.| Ea, | Lin.Ft. i . 103(1) |Excavation for Structures
T e e N i i [[100(2) [special Subbase, Orading B v 77 BT
32400 31 A | -LL| 386 a8 % | 105(1) } Overhaul e | i)
368400 5 70 | 1-1-1 1.83] 27.h 112 22-C1 108(2) "
i2+80 82 20 [ 1-L-L] 3.66] d.b 58 i) E?ﬁrﬁé‘ﬁrrsn
50025 120 55 | 1-LL| 3.66] 5u.B 68 To 109(1) | Rolling Force Adcount
S50 L5 20 | 1-L-1 .83 27.4 52 0 111(2) | Obliteration of 01d Roadways g T 557 ]
| 62+80 1 20 | 1-L-L| 3.5 2.8 70 ] | LO6(1) | CLASS W CONCGRETE = L, %00
. - 85 - - 1% 70 407(1) | Reinforcament Steel : i
150 85 100 L30(2) imber (C: te Pressrvative |=q..=ul..!.1
150 80 = (2] “I-L B 1;53(1A) 18% Galv. Corrugated Hetal Pipe E. = 108
150 10 113.9 15310 -— % 1,53(18)| 24" Galv. Corrugated Metal P .
101370 3 75 | 1-L-1| 1.83] 27.% 12 110 arndplet " Each
118400 &'x 7'x 65' CBC 50 61.9 | 5780, - 120 | _L60(24) Hetal End Sections for 13" Pipe Culverts
I — Y e T - v o mul b Scions or 2% P Cumerie b}l
| 127+50 X 5] -- 58 2 1o = o 4| 6o
| 136+00 15 -- 56 1-L 1y6+504152+16,7 | 520(7) | Porous Back{ill Material for Pipe Underdrain o
138450 10 20 | 1-l-L| 3.66] 5kl Sk 160 -500(2)] Mt i ?.ﬁn Pt 18,900
| W6+ ~— 10 == [ 170 |_56L(1) | Barbed Wire Fence, Type 2
152+75 Rd App K 10 50 = 180 Ammmnnmwu Gates, 12-foot s
150+25 10 15 | 1-R-L | 3.66| 5.8 & 18 ﬂﬁt_.m*a z 1)| Woven Wire Fence s — 1,000,
165450 Rd Appr L 200 58,0 | 7820. | 3, 220 | 590(2) | Placing Topsoll fou 10y 7,000
[ 175+6L Dbl. 10'x 6'x L8' CBC 500 15 106,1 [11320, 230
28200 20 20 [N 2 237
215450 Skew L5° irrig. Pitcn 120 25 2 5.69 82,2 76 -
226400 = 10 50 2
232450 = 10 58 2
Underdrain (As required) 600 1800 600
Concrete slab over
| Hine Shaft 52+90 20 8,00] 800, el
|_BUAD AFPEOACHES
B5+00 E - 10 24 2
26400 L - 10 0 2
37+ L = 20 3 2
67¢50 L 10 2 2
13+00 L 10 26 2
170050 B 5 2 -
170050 L 5 32 = 2
225+50 [ 5 32 =
L 1757.2
109495, 5 Alie=1llit*50 Bk, L 6.2
15216,7 Ab.- 152450 L 33.3
|_92+10 - 100+00 R 120,0
0 - Lu5*00 [ 350L.2
166420 - 155570 Bk, L 19L7.8
|_21U+ST5 Ab, - 23700 L 221214
167400 - 155#67,8 Bk, ] 16678
21L*57,6 Au, - 237+00 [ 22120
Connections 1607
RUTY
i7"19 L 1
2245 K 1
"
K] I.EEE%&R
O 100400 to 10L*00 B L0o
] 206230 to 109%L7.2 [] 517.2
c
-
o
[
[
Lt
-
a SUMMARY OF QUANTITIES
P
o .
g _lNederland=Raymond ROUTE: 21—
@
{
: PROJECT: _z-a
2
& STATE:_cotorsio COUNTY: Boulder
o
3 Zbﬁ_OZDr Forest; Roosevelt
@
5
@
Tota .
Is 1 1850 3686.53 151605, 3.865 138 | 14916 82 13%6 10 12| 1800 600 21) 18,500 2 | 9i7.2 m3m64 2 O* 2 mjmm_—-
Use 1850 387 41600 3.9 138 1m6 82 136 10 Ww| 1800 600 21| 18,500 2 | 1000. -
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Orown 8 Troced WAG Moccn 1953

e

Vorioble

C. R. Masonry 15"
Concrete 127

PLAN

NOTE:

For the Dimensions of the Cement Rubble
Maosonry Heodwolls, see Rev. D3-5Std. 1T

For the Dimensions ond Steel Bor Reinforcement
Details for Concrete Headwalls, see D3-5td. 168,

Amount of Bor Reinforcement for Wing Wall

varies occording to

length.

/

Hub end on outlet end- sections.
Spigot end on inlet end-sections.

Normal Shoulder
Slope

& of Culvert

n

C.R. Masonry
Concrete

Varioble

wall variable to fit | “

| c ) 8

Pianned Culvar! _.-:n.:‘!han Seciion E
bid os seperate item.

SLOPE DETAIL

END-SECTION DIMENSIONS

DIAM.[ A B c D

12" | 4" |2'-0" |4-0% |6-O%’| 2-0"
15" | 6" [2-3" [3-10"[6-1" [Z-6
18" | 9" [2-3" [¥-10"[6-1" [3-0"
24" | o' [3-7k|2-6" |61 | 4-0"
30" [ 1-0°[4-6" |1 -T%'|6- 1% |5-0"
36° | 1-37(5-3" [2-w0N|8-1% [6-0
42" [1'-9"[8"-3" [2-u" |g-2" |6-6"
48" [2-3"[6'- 0" [2'-2" [8'-2" | 7-0"

END VIEW

Note: Design of end-section shall conform
to Standard Reinforced Sectionol
Concrete Culver! Pipe.

CONCRETE END SECTION

round Slope. = +—77 31 Slope
T al o
Bar or Steel fobri i
f 7 il reinforcement. | <%
[ T . BE =3 I
! ' ‘Lr T . . "] |
iabl S
D_ Varia .u...- - X _IT|| ]
\¢_a | m 8| [amor | concrete SECTION X-X
C.R. Mosonry | YaH+15" L=3(D+X) . 3 e
Concrate YaH + 12", L=3(D+F) ol ©
ELEVATION SECTION A-A
ANGLE TYPE - CONCRETE OR
CEMENT RUBBLE MASONRY HEADWALLS
L i H { S L e
2w a2 2t 12"
= 2 | i gy 9 _,?.H_ . :
|~ 1 TA Bors; | ﬂ o w =z T T Bors 7 | o ) | o =
o = M.l 0 & = r1—+ 2 o A I B ..nﬂl. |||||| el m
H ~ agfl J12% | % /N.ﬁ : < ol| & |2 ® X | | o=
o : L > _.o. g 7 = lel .ol 0| >
.a PLAN B BN T ol P w s PLAN lalf o ¢ | =~ g &
2| B e o feodle H 72 o Sl 2 | P
Bl " : .. ol e | 8 | NIZSIE
o 2 1 O o B - Tl N L O
TN W g o [[3 7T ]y e (T Bars 3 | N 1 O I
— e — ; i L) { i > =~ ; = ) . e 1 1
% 2| ="
s IR l‘x..ﬁ. D .._Ln.l
QUANTITIES IN ONE HEADWALL AND INLET QUANTITIES IN ONE HEADWALL AND INLET
Dimensions Closs A Concrete Reinforcing Steel Dimensions Class A Concrete Reinforcing Steel
= X=1-0"] X=1-6"] X:2-0|Floor| A Bars ‘B Bars | Total D L X=1-0" X= -6~ X=2-0 *Floor | 'A Bars | 'B Bars | Total
. H JCuwis| H [Cuvas| H |Cu¥ds|Cu¥ds [No.|Length [No.[Length] Lbs V6 | V2 |V=18|V=6]V=12]V=18"| V6" |V=i2"|V=I8" |Cu.Yds |No.[Length [No [Length| Lbs.
& | 60 | 36,210 |4-0243]|4-6"277]022]4]15-7"14 [4-7"]273 i8] 6-0 |225]|241 (256 |259|274 289292 (307 [323]022]|4 [5-7"[4 [4-7"]27.3
29| 6-6" |4-07 253 [4-6"288[5-0"324 10254 6-1"|4 [4-7"|286 24" 6 6° | 269|286 |3.02 |305 |32 |3.37|340 (356 [372[0.25[4 [6-1"[4 [4-7"] 28.6
307 7-0° |4 6,298 |5 0°336|5-6" 371 0284 [6-7"]4]4-7"]1299 30| 7-0" | 3.16 [ 3.33 (350|353 370 |3.87 |388[4.05 [427|/028[4 [6-7"|4 [4'-7"]29.9
36| 7-6" | 5-07346]%5-6"385]6-:0°423 |03 [4[7-1"[4[4-7"]313 36°| 7-6" | 3.64| 3.82 |4.00 |4.03 [4.21 [4.39|442[460 (478|031 |4 [7-1"[4[4-7"]31.3

*Floor to be constructed where required.

TYPE 2

HEADWALL & INLET USED FOR SIDE HILL SECTION
INLET WITH FRONT, SIDE & BACKWALL TOPS ALL IN THE SAME PLANE

*Floor to be constructed where required.

INLET WITH VARIABLE HEIGHT BACK 8 SIDEWALLS BUILT TO RETAIN HIGH CUT BANKS

APPROVED

GENERAL NOTES

tions: Bureou of Public Roads F.RP57

Concrete: All concrete to be Class A", made with Type II ( Low Alkali)
Portland Cement, with on air-entraining odmixture. Concrete to be
poured monolithically. All exposed edges sholl be chamfered 1", Al
exposed surfaces o be given a "Rubbed Finish’

Reinforcing Steel: To be '’ round bors,and ploced os shown in drawings.

Dimensions are to the center of bor

tions: If foundation materials under headwalls are found unsuitable,

either remove and replace with satisfactory selected material,or

extend the concrete to provide o satisfactory footing.

Construction Methods: The minimum earth cover on top of the pipe shall

not be less than % D,with o minimum cover of one foot. Headwalls in
all coses 1o be built paralle! to the center line of the road. I

U.5. DEPARTMENT OF COMMERCE
BUREAU OF PUBLIC ROADS
REGION NO.9 DENVER, COLO.

CONCRETE END SECTIONS |
HEADWALLS AND INLETS |

FOR PIPE CULVETS |

/__ _DATE: =G s _

eis Engineer

Federol Highwoy

[RG.9-STD.117-A




0

Impervious material shall contain sufficient granular

Stones shall be hard and angular, varying in weight from

aly , 1939

Date

R.E Fingher

Designed By

. 1932

Date . |

L.E Wheeler

Drown By

Std. Miscellaneous Slruclures
Rev 03 -51d.129

Date: August, 939

L E Wheeler

Troced By _

Rev 8-20-45 EW M

S-IT7-40 wmEm

Heow.

Date

Checked By

Grouted Rubble

See detail for Underdrain$EA
g ! e
77

TYPICAL SECTIONS IN CUTS AND EMBANKMENTS

w».51-57

Engineer of Federal Domain Operations

20 to 400 pounds. They shall be _:Sama to a uniform e , material to be stable when wet and shall be —
surface free from humps or depressions. Riprap shall & @ compacted in place. (When trench is under road- Minimum
be finished to a uniform line along the top. There O bed, paved ditch or other structure, carry
shall be no excessively lorge cavities below, or individual Ad@wm P> ; pervious backfill to top of trench.) |
stones projecting above the general surface. See Stondard N ) ) _
Specifications F. P. 57 vm_.sﬁ.._m. granular uo_.nr:__ (as coarse, clean concrete £
sand): Paoss 3"sieve — 100% a
S . Pass *4 sieve — 50% min. by Roadbed *} :
/I Extend above Groding of ?on:o_._%ommsa *4 ey IENENE i
/ Meon Highwoter Pass #50 — 10-30% © O ME M=
Mean Highwater Elevation—/y 2'-0" minimum. Poss *¥100 — 0-10% Z/ R & _
= Poss #200— 0-29% Aa.uwo,. // /A
Tamp backfill into place where trench is under 4@..@%/ S
roadbed or structure. If necessary to prevent e @
segregation, dampen before placing. o . < S Embankment will be constructed only on
Bedding of pervious backfill, or where directed by | \u. ) a foundation bed satisfactory fo the |
. Engineer to confine flow to pipe, o bedding of Engineer. The stones shall be no! less
\\x@/AﬁZo. less tamped, ._gﬂm_.e.._ocm material. | .WOOO = than '4 Cu.Ft in volume with 75% of
(than 2' , . ; A the stones at least one CufFt. in volume
below Tile drain, Bell & mu,.oo_ type, @os and laid up to the lines and dimensions
streambed= or Perforated Metal Pipe. o® " 7 required The stones shall be bonded to
| Work granular material into soft, mucky trench bottoms ) =] ‘ some extent and securely bedded. Spalls
for stabilization prior to placing bedding material & b, N shall be used to fill voids. Any spaces
o i back of the Hond Laid Rock Embankment
LOOSE RIPRAP FHEE—OR PIPE UNDERDRAIN shall be filled entirely with compacted material.
USE
Paving to be constructed of sound, durable rubble stone, being rectangular in shape
d extending entirely through the paving. The stones shall be placed with the I>ZU rb_c IOO—A mgmpzxgmz._-
lot surfaces up in straight rows, with the longest dimension at right angles to FULL. MEiGuT
the centerline of the gutter and in close contact. They shall break joints
satisfactorily and no interstices exceeding one inch in width shall exist. ]
55 i Roa ; :
o - 6,509 g 0 auma]_
o e 1| = 1=2H:
=||
> 4" of broken stone, slag, S 7
or gravel foundation ma- &/® *
_c_.._o_.b__ passing a sieve /\\rﬁ.
with 38"square openings. oa\.\oe
Each stone shall be carried by the underlying material and not by the adjacent &w\,.,ee S .
stones. The surface of the rocks shall not vary more than one inch from the Vit . Hand Laid Rock Embankment used as o loe-
required finished section The spaces or voids between and around the stones /& S wall where necessary to keep fill within limds
shall be filled with broken stone, slag, or gravel to within four inches of the sur- S of 112 rignis of iy, on o prOtScE 11eEs,
face, ofter which o cement grout, composed of une part of rortland Cement and =< buildings, and other features adjocent fo the
two parts of fine aggregate, shall be poured and broomed into the spaces be- = pRad:
tween the stones; this operation being continued until the grout fills the joints. =
See Standord Specifications FP. 57 =3
2NN N
GROUTED RUBBLE GUTTER
HAND LAID ROCK EMBANKMENT

WHEN USED FOR TOE WALL ONLY

U.S. DEPARTMENT OF COMMERCE
BUREAU OF PUBLIC ROADS
REGION NO.9 DENVER, COLO.

STANDARD

MISCELLANEOUS STRUCTURES

[REV. D3-STD.- 129
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Checked By

, = v=12"for 42" to 48" Dia. Toe plate, where needed,to be punched to match
Top course or coping shall consist of roughly shaped p— S I - DIMENSIONS holes in skirt lip. %" galvanized boits to be fur-
stone not less than 6" thick,from I'-6" to 4' long and Galvonized Reinf. . Pipe Gagel A [ B | H L W | nished. Length of toe plate is W +|0" for
wide enough to cover the top of the wall. Diom 1"Tol.IMax. " ToLli %" Tol.|2" Tol. 12" to 30" dia. pipe incl. and W+ 22" for 38"
15°| 18 [ 6" | 8"] 6" 26" | 30° to 48" dia. pipe incl.
. o 8|16 {7 '9l6 [31 |36 Skirt section for 12" to 24" dio. pipe incl. to be
S [ 29" [ 14  9%|12 | 6 |42 48 made in one piece.
* 30"[14 |12 [I15 | 7%/ 52% | 60 Skirt section for 30" to 48" dia. pipe incl. may
S - 36"[12 14 |1B] 9 .rmml 72 be made from two sheet joined by riveting
w /Mm}@ah < L o bm.”. 12 |16 |21 |10%73% ] e4 | or bolting on center line. )
35 Porg, o _ 48" 12 18 27|12 |84 | s0 Connector Section, Corner Plate and Toe Plote
e *  <Finisnh earth slope i to be some gage as skirt and each to be golvonized.
3 Std. Coupling ,h.um Fequived. ) |
f __|_cApprox. 2):| Slopd
| Bang " Roodbed —/ .
3"¢ Golvonized Iron Pipe .
Weep Holes os required — >
or as directed. I ot
e o ] " R_ Embonkment

— Hoies 12" c.toc. max,
ELEVATION

ot less thon 04 H_|

=

be constructed back of woll
when wet or unstoble ground
is encountered.

Tile or Pipe Underdroin to — T

METAL PIPE CULVERTS

Cement Rubble Masonry to be constructed in
accordance with Item 242 PRA Form FEP 41,

CEMENT RUBBLE MASONRY RETAINING WALL

h Gonnectors for pipes 18" 11"t 58"% 36"shall be
o as recommended by the :6:..&.32:3«. Toe plate, where needed, to ba punched to
F € v=12" for 65%40"and 72444 match holes in skirt lip. 3" galv. bolts to be
- B R m W_.ﬂwzm.ozm furnished. Length of toe plate is W+ 10" for
| : HIL [W Pipe-Arches with Ri f 11" to 27" incl
Golvonized Reinf. .. . P che se 0 027" incl. and
R CEdgs |2 8" TOLJZTOUR2"Toll w4 18" min. for Pipe-Arches with Rise of
S $ 97/6" | 19" | 30 31" to 44" incl.
= |
i m _w M w.._u.\ ww Skirt Section for Pipe-Arches with Rise of
| s TR R SRS 11" to 22" incl. to be made in one piece.
| 4 \ } L 38 4| 60 Skirt Section for Pipe-Arches with Rise of
b= = e i Y mo.hb Finish earth slope - el e 17% 5 47 1 75| 27"to 36" incl. may be mode from tao sheets
PLAN VIEW Sto s required. 42 |90431 12 ]127%|20 |9/ (54 | 85 joined by riveting or bolting on centar line.
| ! 48 |58 um.n._lm.!_a.m 26 ._O@P-murrmm; Skirt Section for Pipe - Arches with Rise of
, ! | 54" | 65"(40"12 |15%(23 [10%|70 |12 40" to 44" incl. may be made f th
Galv. Top — =~ ling — : ¥, - e L - L 28 Y ods from three
Finiah Piote e Y Approx. 2 %: | Siope 60" | 72"|44°[1017%|24 [12%| 77 [128] sheets joined by riveting or bolting at
.._ﬁ...f_m_.iﬂ equal distances from center lineg.
} o ; Connector Section, Corner Plate and Toe
Guord ] - P avio v i ot e oy o v Plate to be some goge os Skirt and each
wall = H.M E to be golvonized.
(Where needed) _E\OOW ».*‘ “ -2- i unu.,"["
S 5] s bl vy 1 CROSS-SECTION VIEW
Foundation to be 6" &~ i ! ! “Footing fo be excavated to T‘\Fm_m‘u l2_c: toc. mox.
Retaining unless underlying moterial o satisfoctory foundaticn. ELEVATION
Wall requires greater depth

Guard Wall (only)

Vigiany hos CEMENT RUBBLE MASONRY GUARD WALL

04 H |

Guard Wall ploced on top of Retaining Woll

Ojects

Federal Highway Engineer

1~ T Connectors for pipe 15" 10 36" shali be
| as recommended by tne manufacturer.

CROSS-SECTION VIE

| . STANDARD END SECTION FOR CORRUGATED

STANDARD END SECTION FOR CORRUGATED
METAL PIPE ARCH CULVERTS

—~ ____ _DATE '« ‘&i\xﬂﬁ-

GENERAL NOTES

o |
w

HAND LAID ROCK EMBANKMENT
AT
END OF PIPE CULVERTS

GENERAL NOTES

U.S. DEPARTMENT OF COMMERCE
BUREAU OF PUBLIC ROADS
REGION NO.9 DENVER, COLO,

STANDARD
MISCELLANEOUS STRUCTURES

|RG.9-STD.129-A

- -



June,!954

DOrown 8 Troced WAG.

Special Subbase Material
CcuT

Where quard roils or guide
posts are required,widen.

L

(See table for depths)

. - ._.no.” xomamm:a Dimenslons
8 B ond"F" , See Table.

" SLOPE ROUNDING ALTERNATE ROUNDING
FACTORS DIMENSIONS
CUT SLOPE SEMI- TANGENTS 1
NATURAL GROUND
Bock of Siope Stoke |Front of Slope Stake
SLOPE HEIGHT M.bn._“.‘_o g" .
VARIABLE o=-5"| 3:1 w o 5
VARIABLE | 5'-10" 2:| R
RELATIVELY FLAT| 10'-15" [ 1%:1
(6: AND | 15'= 30| 1 &
F
MO HHE T | FLATTER) |OVER30| I:1 | CAN— L
HEIGHT SLOPE MODERATELY | 10'-19' | | 5 T
_u Y] ...m._ = STEEP 15'-30 |1 OR
AL T S L ) (6:1 70 3:1) |ovER3O| 1:1 3 5 »
Site et sl ] STEEP 0= 18 )
6 to 12' 21 (STEEPER 15 - 30' 3 L
12’ to 30 1% : | THAN 3:1) __ |OVER30 .‘
i 30" up %1 t Meosured on siope surface.
(1tem 104 (2) ) Sescial Subbuss Moderia: | Hem195.(2)) *# Desirable

(See table for depths)

TYPICAL HALF
CUT SECTION IN COMMON

TYPICAL HALF
SECTION IN ROCK

-

Slope to be 6: |

Embankment Slopes Variable.

EMBANKMENT SECTION

Slope

o okl

TYPICAL HALF TYPICAL HALF

SHALLOW EMBANKMENT SECTION

"

14

| Variable

( Not to exceed 4')

oulder
Moterial

Compacted bituminous materiol.
3> m

Bose Course

RAISED BITUMINOUS. SHOULDER
ON WIDENED SECTIONS

Depth
Bam Coir— = — — — — — - —— — i —ae > = ==-=Iinches
Bituminous Wearing Surface, Road or Plant Mix _ __ Inches
t
£IME AR ) 2o My YooRy Al haeodd AR T

TYPICAL SURFACING SECTION

Select bockfill
or topsoil. —

‘ -Bose course
Edge of bituminous Bituminous shoulder line.
wearing surface.

Wearing Surface

If unsatisfoctory materiols
are encountered in the

gutter, it may be necessary
fo extend the base course,

—Bituminous wearing surface.

a{~=-S"—|n special cases this depth :
may be increased. Base Course

Not a part of this Contract—=__. pETAIL OF
BITUMINOUS GUTTER

DETAIL OF

APPROVED:

When field conditions indicote the need for
slopes other than those indicaled above,they
shall be consfructed as stoked by the Engineer,

Federal Highway P,

* Minimum (Wooded )
=

These ratios are desirable
in steep terrain,

ROUNDING, WARPING, AND
IN ART,

CUT SLOPE ROUNDING

SPECIAL SUBBASE MATERIAL

P
STATION to STATION mmhm DEPTH
22 +00 237+00 6"

Any materiols encountered in the Roadway and
Borrow Excuvation Sechon 102, which are, in the
opinion of the engineer, equal in quality to the
obove Ttem 104(2) sholl be used in ploce thereof
ond Item 104(2) reduced accordingly

iberal rounding with unequal MR e =

semi-tangents, (Approzimating M
o perabolic curve.) =
— g “
FINISHING SLOPES, AS PROVIDED =T 208
102 - 3.8, F.P-57 SPECIFICATIONS. -ulv
(&}
, .
15 ©
-
b=
o
W
0

5

o

ZOAMH._zo;nul:n_.nniu:,:a
conditions permit use more
|

GENERAL NOTES

Where Borrow is specified in the contract and satisfoctory material
is found in the roadway excovation, the right is reserved to increose
the omount of Unclassified Excavation and reduce the Borrow E xcavation

When odditional moteriol is needed for compieting embank -
ments, stabilizing the subgrade,or for selected cushion or topping it may
be secured by uniformly widening thru or sidehill cuts or flattening cut
slopes where satisfactory materiol is available. The slopes at the ends of
oll cuts shall be flattened and flared to improve appearance.

Furrow ditches shall be constructed on approximate one percent
grodes following the ground contour and when possible shall be so con-
structed that the direction of flow will be away from the roodwaoy

Topsoil shall be conserved ond either ploced in stockpiles or spread
over cul and embankment slopes as directed and in accordance with the
specifications,

Roadway ditches of the ends of cuts shall be constructed so as to
carry the flow away from the odjocent embankment slopes.

Embankment slopes shall be uniformly warped between one rate of
slope and another. The transition shall cover o distonce of not less than
fifty feet.

Subgrode grade to be on the surfoce of stobilized groded rood
aond located ten feet from center line on tangents ond insides of curves.

Bureau of Public Roads book of,"Transition Curves for Highways"
shall be used to determine superelevation and transition lengthe
(Toble I ), and widening of curves (Table IX J.

U.S. DEPARTMENT OF COMMERGE
BUREAU OF PUBLIC ROADS
REGION NO.9 DENVER,COLO.

TYPICAL CROSS SECTIONS
NATIONAL FOREST & PARK HIGHWAYS




T 36° =
p%v 44 ‘Carriage Bolt Galv. |

B
: a4 Carriage Bor _
L2} amm_:\mﬁoumaq |
0|
\ N
- |
® . .~ - _
) |
{ |
ﬁo 0 MW
| B
W 2 E
KY E L 44" Post 545 3
Block parit 49l mﬁ 6-6"Jong .ﬂﬂ&.c&..x.unm m,
Fill with earth . : | 5 6" long MW
e ‘ d :
® a4 = | "
2§ Copper Nor/— g A | B | Black Paint 4" Wide o
Corxcrere &\ i.u_ -ﬁw . dbove Concrete vanh\w“-_ﬂnhg
. : af J at -~ — ,
- BRI i 0 ¢ ‘A7 h =
e 1 as W7 . o iy | W -
wu e - & dameter by 2° Y\t e l_Tw i | P £ 4 4
o $ = pype with rmorfar pre-cost : m
I rmarker 15 fatke fo | ! F # | arnd 3o/ cap before Qw}mn-\ with aar/ v &', . Bottom 2-3"of - :
be dusturbed by Forti, _ | mortar fokes imitial embeddead 6 Pstove \i b ° Potiom 2-3"0 .wouz. 5l
Pioe rnay be fowered _ i et pupe rmay be used | Detail of Concrete Post,reinforcing 2 0 be treated with & O 2_
Yo sunt conadshors. ._.|.|.| ]! . 7 For forming. Rermove s and spacing of numerals, shown below. i B preservative. A .
| 7 [ * pipe before se/ting _ 7 4l &
. 5% L “ % CONCRETE MAINTENANCE % X I %
I | | s l .Hhﬁ.ﬁ.o. o -
1 " | Marker Post 8 Diam, P
Srocund o il - : = s AR e STANDARD U.S.MARKER STANDARD DIRECTIONAL SIGN
T ) LS.
! H!\\¢m.&5.\ |\k SCALE @ 3 6 9 /2 INCHES STANDARD TWO LINE DIRECTIONAL SIGN SIZE 36% _.?_».- 186Ga.
1! Pre-cast cylinder fo be set i concrele with fop THREE - & " - 367205 -
6" befow Finished road surfoce and ag)usied z FOUR - : @ T 36ETEE -
%ﬁ\\ﬁ&bﬁﬁ:&ﬂ\ﬁﬁ%& of foole Yo feve/ @.‘m P P N SCALEO 3 6 9 12 mweHEs
: i ;
CENTER LINE /TONUMENT t@fi&uﬁuw . i
SCALE O 3 & > /2 inkn.w_ ﬂ/ L \ M . B
aN A Y Chamber =) L e B Galv Washer
-9\ M ! " [ Yort5 Corriage Bolt Galv S
% £k Die Mt.n\\u&r\ “ - — F .
NOTE S | W numbers 3° = i = J—
1f 17 30 rock @ 2" round / Slosi ;.m,r & Ly e resrig | - ~| |DAHO SPRINGS10| L...Mrn i
pole rmay be \v\_\\ﬂ\&u i Aomowrs . ; o Ny From top down | -5 S
e B Sl _ B s | f.mn_a LAKE 24| = 53
A€ o Piermao ar RereRencms Two FonTs _ ﬂ L | oot | + J MTEVANS 39| #
| mamees oy I et Aead ame HINE=3% B B
well defirned Pow \ : o 2 _ =
" .\ _ ||| Eama Sl | DENVER 46 A
Mewaq \.‘WN\V{ Lo : N (Ber s wirg wa) | 5 " __ 9 i e d it R 2 L - -
) ? - = ' ass’ Y Apn. »
M _, - = ”M N | __ » Jpecifications COLOR: White Umnrwaca (3coats of
| S8} “ | mmmmmnm;huw outside white) with Black letters.
more o
,4 F .m % m _ “ 1570 be %\M.M‘i
&'
¥y _ | ConecReTE  MAINTENANCE cm;hw,mm_ﬂm P__.ﬂ.._._zm
FEFERENCE FPoNT IMoOMIMENT i mwm ! Marxer Post scae o 3 & mewes
SCALE O / 2 g 4 INCNES 3 o P MMW _ _ SeALE O J & P 12 tNcwEs
¢ ; et fs = Pl
N / wiwm NOTE: Posts tobe painted 3 Coats of Approved
, &Ahxvs - \\ | N \ Cmm White Paint.
o Povrrimal e : ?
point's of prajec! / & W
METHODS OF FLACING FEFERENCE /MONUMENTS
U.S. DEPARTMENT OF COMMERGE
MNOTES:- orr curves they shall be locared’ ar radial Hires, exceor whern or
The center e SHall be rmornimenled al rrvie arnd gl public ond 1nes. ‘ BUREAU OF PUBLIC ROADS
itervals or infersections of public fard fes, Qﬂ\\\\:q “\nﬁxw h@qﬂw&&e\ vngn}nﬁ\ ﬁ\ﬂ&% shall be ser af infervals h\\hﬂ“.uﬁﬁb&‘ REGION NO.S DENVER,COLO.
e Terrring/ courSes, InChigi?g 1Tl ol and era of survey. ane rmile. They 3/ U7 CONSPICUUS perrmanesr) abjecls
¥ onal b&vmﬂ.w ot located gﬁqgﬁy \Mﬁ‘ %ﬂ wazy such a5 Mﬂw of i&ﬂwﬂs\\ of bricige abulimernss, gﬂ\\w hx\r&h@i STANDARD
bowrndaries shall be rnanently marfea wi, 55 CQRPE rock surfaces, or @ bross capped pipe rmarker may be sel 17 Groumd
Jupes an which %\h\ax \N\\uw‘wﬁ #he roule, and whe sectan of Al rmarkers shall be accurately tocore with reference fo rhe g_}_ ZI_lmZ>znm vom.—-m
progect are shunped. These Shoukd be sel al feryminal poml's of center ine and an acuralle record rmadle of AASHIICeSs and ongles

Deswgned by £EL90000 14 bilmDale_tc . ... 930 Survey, an all Public rad hies crossing € of survey, and aroler T e vorious pomis, wiieh shall be shovwrr o e As Construclee”

&uuvgniw. M&ﬁ%ﬂwﬂ-%ﬂ%-hﬂ& OIS eSSy 1o define right-of-way bouridarres. When placed’ pharss. §Mw n May. 7, j930 >ZU mmTl mwmznm Zogz.ﬁ-w

Checked by CELpiaot i dlmbin Dare A3r...._ 1930 Acting et L - APRIL, 1930
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March, |

Aerised Mar /946

14'-0"Minimum Ji._
20-0"Maximum |
zw._.m" " e G — —t Wire Loop—
Texos or Loose Wire Gates are not to be . et i
poid for separately. These gates shall be T.._.- 38 Eﬁoeﬂmn_ws Wire Stays—+| |
wna for at the some price per lineal ! | !
oot as the Borbed Wire Fence. E $- 2°x 2" Wooden Stay— ||
. _.
STANDARD BaARrsen Wire Fence & Eno Brace ._

N N . £
#J % 86
i NVI-Q_.E . 7 8-3 o ﬂl. @..W..\\.ul.: — % m.u’O- e -N.lon ol m.I_O-
NQ 12} Guage Galv. barbed wire . LNE POSTS-, 5 & i Sl
_ma\"ith 2 point barbs not more than 5* n_z._b _ 38" N? 91 Guage Galv :.8“?—: &y . Z_MJMMQU_,H”H?? w Dimensions h | W_ :
— S et ——— e oo oL WS ma————1—T) END, GATE.&
'y % : CORNER POSTS 7 AN \
SES. S S L [ W, WaVaN iV \
o o USE = [ VKA YAVAY, AAL
e e A ¥ WOVEN WIRE FENCE . > | A AT
T - fu.ﬂlajriwli‘rl. : < Shations 100+00 10104+00 and 2 N 3 VAVAVAVAVAVAVAN AWAWAVAVAVA
. I 4 ¥ = thi = " 1 =1 - 3 = i T—F 1
LAY 1) I N S o\ e ! ki ; & S lines of w%«chw_ wire _orn“_ﬂa_.-ﬂm &
W ) * e S ond reploced with 42" wire mesh 7N BN A7 2
I J Z-Strands *B wire 7| |V i fence. w\ >
I ] twisted =11ty - Specifications for 4"X4" wire mesh fence P E <
e & 1 - i Width. 42 inches. : * Standard Tubular Frame Gate or equivalent. 45
Fea e it i Mo:uo:i_ wires. 2 stronds No.12 i/2 ga S Gates shall be galvanized and shall be 42" high. [ &
- O (S ross wires. | strond 14 ga , i
LINE POST LINE POST . Xl Construction. Cross wires to be wowven 4 Approximate weight 65 pounds. o
END POST ﬂ-....u:qwn.._oﬁnﬂ!ﬂ_oh:.-n ._"oz:a L... o..“- piece GATE POST 2 F GATE PosT
- To be fostened to posts wifh No.
~ . 9:1/¢ ga staples, | 1" long b___ wire wJ.PZDPND _ s Q_P._.n
| e ond stoples to be golvanized.
1 Ly
—i = —Mnimum Diameters T3 T
| 157 Five inches ki
|
SPACING OF BRACE POSTS ARDUND CURVE . 1=
M. Ho _mm..n..__.,a - every seventh post W_ f::am_m..om*.w.. e _ USE
Pl v =~ o fifth e y N
IZ8&up » ~ =  other = B . T Nl i i TYPE 1 L2
o o UNTREATED FEnce Posts TreaTep Fence Posts
e {1 W L er 2 i
% P Sk Posts shall be made from well seasoned, straight, Posts shall be made from well seasoned, straight, sound
; . sound Native Red Cedar or Southern Red Cedar. Knots Southern “Yellow Pine, West Coast Douglas Fir, or Lodge -
BRACE POST 1 will be permitted if trimmed. Posts with sweep of over pole Pine. The posts shall be set vertically to the depth

LINE POST

Brace Post DeTAIL

CORNER POST

* CornErR PosT Bracine

POSTS & BRACES

"o AT INTERSECTIONS

4" in one direction will not be accepted. The posts shall
be set vertically to the depth shown shown on the plans.
They shall be maintained in accurate alignment while the
post holes are backfilled with. suitable material thorough-
ly temped in layers. Ouﬂnn?om.-ﬁ. and end posts shall
have a minimum diameter of (6) six inches and shall be
(T') seven feet in length. Line posts shall have & mini-
mum diameter of (5°) five inches and shall be (6%) six

small end of the posts shall be not less than 17 inches.
Diameters of posts shall be determined by
measuring circumference and dividing by 3.14 .

JYPE 3
SJUNIPER POSTS

T Pests shall be cut from sound durable native juniper trees. Knots will
be Lermitted if trimmed, Posls with sweep of over 6" in one direction

shown on the plans. They shall be maintained in acc-
urate o_.m_:ap:. while the post holes are backfilled
with suitable material thoroughly tamped in layers.
Corner, gate, and end posts shall have a minimum
diameter of (67 six inches and shall be (T') seven feet
in length. Lina posts shall have a minimum diameter
of (5%) five inches and shall be (6%') six and one half
feet in length. Treatment of posts shall be in acc

/ g &
i A7 and one half feet in length. SPLIT POSTS: will be per - ordance with Standard Specifications, Section 430, Timber
LINE POST LINE POST mitted for line posts. If used the circumference at the Structures except that treatment shall be either Creosole

or Pentochlorophenol ond the minimum obsorption of
preservative shall be 5 pounds per cubic footl of wood.

Diometers of posts sholl be determined by meosuring
circumference and dividing by 3.14

R.E Finchar
¥ L Westall

4 A Saibert
RH Naylor

DESIGNED By :
DRAWN BY

TRACED BY :
CHECKRED BY

will rot be occepted. The posts shall be set verticolly 1o the depth shown
on the plons with the butt end down and sweeps sholl be set in the
direction ot the fence. Corner,Gate,ond End posts shall have a minimum
diometer of (5") five inches,and shall be (7') seven feet in length.Line
posts shall hove o minimum diometer of (4") four inches,and shell be
(6%') six and one holf feet in length, Diomelers of posts shall be deter -
mined. by measuring the Circumferenee ond diviging by 3.14.

STANDARD BARBED WIRE FENCE
WITH WOOD POSTS & BRACES
Scale m m 2 3 Fast

U.S. DEPARTMENT OF COMMERCE
BUREAU OF PUBLIC ROADS
REGION NQS DENVER, COLO.

BRACE POSTS ON CURVE

APPROVED;

Date: 5/-57

Engineer of Fe

REY._D3-STD-135




Typica: Construcfion 5igns
Rev D3-Sta 143

Drawn € Traced WAW. 5-40

2":4"%2"-6" Nailing
strips at each post ] zmzmn.qo,.ama w- .w

— i - < ) S B
and at both m_am. STOP 3-0" w_i_mn_ﬂza

24 =% = . & M il e —— e o M-Z0or N-2I
4 I " o
Oh , w .
J— o W e 1A > = ROAD S 0 bi
% 3 =85 © A =
: ¢ . 1 WM _ , AT i
: _ o ) s rPIIIIITIIIIFSIVIFIIFIIIIID i L
74 = \\‘Jﬁ ™ = =% 2 3"Min? L DR - Red reflector cluster unifs 3~ Ry
/ e} H ‘-0* ! &
g i A ! L et | Ground Line 7 ¢ Road 2} —1] __15™-0 N J £3
[ 1 L) m T LTI TR/ TP L= O (T o TR T SR T TE T T e/ b i 1, OO 2 2 7 R J e T e R T R TR ey O 0 I .5 M
— / A W 12" Letters = Letters and border shall be | ' 0 b ij./.w
~ ) ” White Arrow, Black -5 1 painted black. Boards and vcuz. I [ f =
3 ] Letters and Background - {4 shall be painted white (all sides). ; 0! o

~4"24" 260" Posts Adjoining side barricade shall be provided where

(M-20 Pointing Right)
necessary fo completely block access.

<. \\ .
/ END VIEW FRONT ELEVATION

SIGN 'C'

v
wW-3 c-5 c-29 M-2|
(Reflectorized) (Reflectorized) (Reflectorized) m“uv_.mxmﬂ.%“_oa_m”_:ﬂ,ﬁ_.mo.m“”ocﬂ ar mwm.w._c.—..q:nm_. Construction
L gher — 5'-0" - T J L&
- 7 — 1.0 A I"*10"%5"0" Board
Defour erdei s S Note: Where no detour is provided signs C-I7, ¥ _ = NEXT L. MILES ._6 Mwowﬂm [ il bolted in place.
\fu o N C-18.M-21,M-20,W-3 and sign-C' shall be eliminated. ¥ e e e e ! . f 3 oo ‘mf.xa...m..mo: (square ¢
7 \ Signs of similar wording and approximate al B |¥e & subwashers)
ﬂmn._,mv..ww_ﬂ%w%g A\ TRAFFIC_APPROACHING DETOUR size nw ‘A"and 'B" meeting state 0>= - - o z JET g
TRAFFIC i §.;_ e P nmsmmﬂa \ specifications may be used. S i 5
LEAVING DETOUR N\ (M-200rM-2))  Begin Detour (Sign-a) Slow 2% -
B SO 2Flare Bombs 400" (C-17) 2Flare Bombs  (C-5) . n>= n o= I | R
o & =l s a0 £
M200r M2| —. .//z.,/..r - 200 momA E 200 AV m 1¥2" Min. = X2 ®
_Road Under ho:m::n:o: Stop(W-3) = B e e lﬂb?ﬂhal-lnulfﬁ:iq: L Bm - P 2
Tl e - CTION| ::- ¢
(Sign-C’) - o 1" Min.— = Hendgll . b2
5 Flare Bombs £nd Const etc.(Sign*B) — | ..Ar \&
2 Flare Bombs — 4-6 - 4-6" ©
TYPICAL SIGN LAYOUT FOR DETOUR A Center Nailing Strip = s
| Ground r_:mx _
LB TS BT A i ETTTAE TP KT = 1 11 E TV T AT (AR T TR EN, T T T 2 TTH T \\\. §7 “
Paint posts and boards white (all sides).
STANDARD SIGNS: GENERAL NOTES: Paint letters and border black. v _l.L c )
: (From "Manual and Specifications for U.S. Standard Road Markers and Signs) ERECTION AND DISPLAY OF SIGNS: Letters fo be B” high. = 1
This set of designs is based on definite principles calculated to produce The signs are to be erected for the purpose of directing traffic over a specific Border o be |"wide. { 1 o ]
uniformity of significance in the signs themselves, and make familiarity route and shall be so located as to be conspicuously visible day and night. They R o
with them easy to acquire on the part of the most casual driver. These shall be set facing, and on the right hand side of approaching traffic. They shall i [ -
principles are a set of shapes each having its own significance; a set be so located that they will be seen at all times by approaching traffic with % 1 o ._u
of coior combinations, each having its own significance; a few obvious the minimum of effort. 4"x6"» 8'-0" Pasts
symbols and uniformity of erection and application. Signs shall be fastened with 2-3/8” carriage bolts to substantial posts when they are FRONT ELEVATION END VIEW
Standard Signs not shown are; C-8 (Fresh 0il), C-13 (Loose Gravel), C-17 necessary for an extended period. Portable supports, such as tripods are per- SIGN ‘A
(Begin Detour 400 Ft), and C-18 (End Detour 400 Ft). These signs are from mitted for short periods, provided the construction is such that wind or other A
“Manual and Specifications for U.S.Standard Road Markers and Signs® agents can not readily upset the sign.
SHAPE : All signs required shall be furnished, installed, and maintained in good order by the
The Qctagonal sign is used to indicate "Stop". The Diamond shaped signs, contractor. Payment will not be direct but will be considered included in the price
commonly called "Slow” signs, are used to indicate any condition inherent bid for the reqular consfruction items.
in the road itself requiring slow speed and caution on the part of the USE:
driver. The Square shaped signs, commonly called "Caution” signs are Sign C-5 shall be used separately or in conjunction with other signs,(C-5 slow sign to
used to indicate any condition requiring caution that s not inherent precede by at least 100") whenever the condition of the road requires a reduction of speed. NOTE: This sian is the sam
in the road itself, but which ts due to contiguous or adjacent conditions Signs M-20 and M-2I shall be erected at the beginning of detour, at intervals of 'a mile, and ke c:ma 2l nmﬂ-ﬂ.
which often are w_mo intermittent. Rectanqular signs of various dimensions at junctions with other roads, also when necessary shall be attached to signC. = |a" Min _.cn¢__n_._ 5% aiaiA uJos_.u:
are used to carry directions, information and restrictions of use or Sign W-3 shall be erected from 25 to 50 feet in advance of the point where a full stop is sbove. and ._.M ulras: it
benifit to the driver, required, and shall be preceded at approximately 500 feet by a slow sign i same | t 2 :
COLOR: Sign'C'shall be erected where it is necessary to complelely block access to the new con- .~ : RAPpUSY
~ All standard signs of a precautionary character, including the octagonal struction. Under special conditions, where local traffic must pass through barrier, special o ity TR
stop sign, the diamond slow sign, and the square caution sign have provision may be made to provide restricted access by gate. This sign shall be preceded g Sl
black designs on a yellow background. by the cautionary signsshown in the above sketch. i mz—qz W mr>nz ncz mq nc
All direction, information and restriction signs are black on a white LIGHTS: o
background Lights shall be kept burning from sunset to sunrise at all points considered dangerous. In - = (=" Min
general, the lights shall be torch bombs, unless there is a danger from fire, when lanterns , Paint i d/boards white (all “_ )
SPECIAL SIGNS: SIGNS-A-'B 8 C' shall be subsfituted. Kol : _8,” s and boa ;c__a_w sides
MATERIAL | Some specific points where lights must be placed: Paint letters and border blac
First grade lumber, reasonably free from knots and other defects shall 1.At the end of the section where work |s under way, placed so as to illuminate the m_Oz .m.
be used. All dimensions shall be in accordance with working drawings. warning signs.
FABRICATION: 2.At all points where particular caution is required, as at turns or sharp curves, temp-
These signs shall be securely nailed and bolted to withstand high wind orary bridge approaches, and sudden or large grade changes, placed so as to
pressures. Bolts shall be used where shown on working drawings. The illuminate the corresponding signs.
finished sign shall be free from all defects and made in a neat and 3,51gn°C’ shall be furnished with 2 red reflector cluster units,each unit having a mini-
workman e manner. mum of I5 red reflector buttons, each of a diameter not less than %sinch. These
FINISH: units shall be securely fastened on the sign in locations as shown in the sketch. US. DEPARTNENT OF COMMERCE
These signs shall have black letters on a white background. The number In addition to these reflectors aminimum of five torch bombs or similiar lights RUREAU OF PUBLIC ROADS
of coats and quality of paint used shall be sufficient to give a neat and shall be placed in front of the barrier 1ON N . :
finished sign that will withstand weather without cracking or peeling. GENERAL: REGIOW/NC.9 DENVER,COLG.
The back of the sign shall be painted white. Selection and placement of signsshall be subject to approval of the engineer. Where
signs other than those on the plans are required, they shall conform to the standards I_I<n_o>_l. m—ozw

for the same class of signs as shown on the plans. The use of special signs shall be
limited. Upon opening the work to the public, all construction signs must be removed ﬂ O m Cmm

immediately, so that there will be no confusion. OZ OOZ wl—lmcnl_l_oz

[REV.D3-STD-143
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WING WALL DETAILS
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SECTION E-E
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N e P & e oy R a—
B g 4
Contraction Joint ot intervals i £ 30°
—— not to exceed 30O ft, PART PLAN @ Y ; V 2
/
>, o e
B 4 -
FLow-127° T of : . .
sy - ———b Alternate Contraction mﬁ 3! .MH NOTE: .p:..m_:_._wsw_o_:m are
- ] it s : .+. ut fo Oul.
. e e 'Y HHF O
Lo oxd
\ Cz Baors 3
(Lop with By el b
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W' Exponsion Material.
( No steel through joint) A_ﬁ
5 S |
I
o S ~ o T T i
- r S
"
&e g-3" mmo._-—oz mom
|« 7 SPA@6K:3'0K | JI¥ |, 3 Spal)!3" ﬂ.ua_:_ L3
Gi— |
RS £ GENERAL NOTES
- 9 /
. ) 7’ / X S Bureau of Public Roods FP 57
e Logding: A.A.S.H.O H20-SI6-44,
7° Design Stresses: fc=1200# ps.i, fs= 20,000# psi, n=|0.
4 OTP/“/ .Aml_ I Concrete : All concrete to be Class A, made with Type I (Low
.ow f J Alkali) Portlond Cement, with an air-entroining admixfure.
,:.u, / e Curbs to be poured monolithicolly with top slab. All
2| y G, i " exposed edges 1o be chamfered 3,". All exposed
b " 9 " b o o
S 3 -1 .L_ xmw . / 6" Bors 7 Fop surfaces to be given o "Rubbed Finish’
\o| O = - 5 Reinforcing Steel: All bars shall be of intermediate grade steel and
0_ w / . g shall conform to A.S.T.M. Specifications A15-54 T (Deformed),
J " .\I\ T - ==Y P Shop details shall be submitted and approved before fabrication.
H r_;.. Ga-f N .i..m.. ¢l jons: Any revisions found necessary in the field must be
r —t 0 g approved by the Bridge Engineer.
N o .- : l_
= 5 | L
o - - - —_—= e Tl
¥ ' DR R RBENE . I SR |

BAR LIST
Bor | Type | Location No. |Size |Length| O a
Al 336 |#8 lig-/0
|
Barrel = TRV
Bi EET Bl &5 Vi
[—Ba] (102 |54 23-7
= - T
] cwns | 3 1ed T2
I ] Wing Wall 4 |%a | 7-2"
2 4 | Connections | 28 |*g | 2-/"
E | 4 ]|%4 [20-6"
Ez 2 19-4"
| oF |#g | TO i
To
EacH
Eg 132"
Fi Aprons 7 1#4 |i0-ala-9')
F2 g’ 7= 11
4
To 2 oF 4 To Te 2'- 0"
EACH
Fa 4-8" 29
Gt 4 to-0’| 7-7°
To oF |#gq |Te | To
EacH e e "
g 2 7-9°|s-47] 2-6
Ga 4 73" 4°-10"
To oF |*4
G facs x|z
Hi 12 | =4 |8-2"
Ha Wing Walls R
4
To | ofF | #4 To
EAcH
Ha 241
K1 R 5"
|

ESTIMATED QUANTITIES

Class "A" Concrete 113.9 Cu.Yds.
Reinforcing Steel 15,210 Lbs.
“Excavation for Bridges 70 CuYds,

* Fxoavartion above Flow fine Fo de )
pard For a5 ncl/oss: fred Lxoevarron,

U.5. DEPARTMENT OF COMMERCE
BUREAU OF PUBLIC ROADS
REGION NO.9 DENVER, COLO.
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WING WALL DETAILS
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M9, ! ==L .
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| s % = i BAR DIAGRAMS _ e
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I .“ / ’ i I E - Ly M_ | mMuM M
I | " i 2 -
mo i T 0, .
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| e e e e e e e e S ———— - 1 SR R . te 0 ; D1 \ Wing wWa ll 4 1*4
: 20 _ 300 | \.lﬁ I S| | 1_ 2 | 4 | Connections [32 [=4
1 m_" | | F3 | =4 P E
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| ! \) J | " ] ) Ez
| C 1Y e :
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: e Lg it T | J ! ° - EAcH
184" | 65-0 - 11-83 | t =~ B Yz o
¥ | Eé Ez2 | 0 Es 0-&
~ ] Er—+ T —Ea4 | 0 - F Aprons i TP
PLAN B ! | | h 3 Il ) 77 FEK;
. + LY N 2 12- 10" 10=-11"
F +* “ I & | @ ‘zul._ 4
| I o
- ) - | | g ! | o To | 5 me_,. 4 1+ |10 2o
i ' Symmetrical - 6" i “ ACH
§2.0° t9.0 _ . i ; wuoE t. Gwr 7 SPA.@ 176" L gt
SN TR B TN . " 7]
: / dMMM_v |I J =83 Fs 5-0"13%1
ATTPITCT Qazccon rreerrees, oy - . @.Z.l Gi _.Q\, m.. W‘. 7
i Contraction Joint at intervals
—_— not to exceed 35 ft. PART _U_IIDZ = e 4 L R
. + ) - 0“ ¥ mslb‘\ m\l N\\
%\AN. //”M Ga 2 - 4 8-9"|s-4"| 2-6"
4 4 % AC
Alfernate Contraction NoTe >__..a_=..m=m_o:w e ‘ fe L7
Joint, St de Our: _— .
Gz S5-3"2% 10"
Hi . N 2t
T ce mna ..I_ Hz Wing Walls 910"
(Lop with By 3"
To i 24
| oF Teo
7 EacH
Hs 211"
.TH E ) Ki pal 4 ||3:8"
I Dnlml_..:ﬂwll %' Expansion Materiol. , | —
{ Lop with B) [ No steel through joint) I
A 2
I~0" | Curb 7 L
e ESTIMATED QUANTITIES
WALL CONNECTION ﬁ:. , EST
WING WALL CO s o Y Class "A" Concrele 6.9 Cu.vds.
- % 2" - Reintorcing Steel 5780 Lbs.
7 é'-0" o . i e ®Excavation for Bridges 50 CuYds,
_ _ 3, 12~ 6
! 6 EguaL Spaces Bz Bamrs L R - DEXCAVATION ABOVE FLOW LINE TO BE
. j Toep + BorTom 1_ ] Gimy | 7 5PA. @636 g Sea@!-0": 8-0 .3 PAID FOR AS UncLassiFiep ExcAvATION
- _._. * —— Y N‘A G Bans Iﬂl G Bans GENERAL N TE
. - -~ -t :
o L |_. 5! “ b b ! I..: i Bureou of Public Roads F.PS7
A ™ o Aot 77 clrs, v 3 M Loading: A.A.S.H.O. H20-SI6 - 44,
H._ﬁ R e ___wn_ A ﬁ! Ha } Design Stresses: fc= 1200# ps.i, fs= 20,000# psi. n=|0, U.S DEPARTMENT OF COMMERCE
: RULF|: ) P R
iy ~== it I - k — h.o.PnEn.m All concrete to be Class A, made with Type IL (Low Mm_hwzyc zoho cw__n.rn..n%_»nﬂmro.
ol i, A i * H3 . | Alkali) Portlond Cement, with an air-entraining odmixture.
W . . k © = o~ i Curbs to be poured monolithically with top slab. All - . U ; i
2|« h @ - : § : © . - T exposed edges 1o be chamfered 34". All exposed X =
o nw i = < g o af o G2 G mn:mNA.. surfoces fo be given a "Rubbed Finish” Q N m 0
= “ " i L . oF < oy )
= ] . g N ~ — = o M Reinforcing Steel: All bars shall be of intermediote grade steel and
rm o | i - ° W e o 9 e i H' Bars’\, shall conform to A.S.T. M. Specifications AI5-54 T (Deformed), oo Zom ml_um mox Oc_l<mml_l
) o ) ~ < - e - - Shop details shall be submitted and approved before fabrication.
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» -] ESTIMATED QUANTITIES
By Sans sl mm an D—.. ZD._. "m Closs "A" Concrefe Q6.1 _ _Cu.Yds,
Vs S Reinforcing Steel 1,320 _ _Lbs.
13-0" _ lul m... . 9~ 5" Ay — Snecificotions. Bureou of Public Rdads FP 57 ﬁm-no_a_._o:aﬂ Bridges |- __73 _ Cu.Yds,
2| la— 7 SPA@1-0"27"0" nC_M....rbmn...Am.mw.-‘_, 2t 2] _| 10Sea @855 | 45eagl'0" | 2" L&l E..n.Eon“. st . “44. ®F XCAVAT (0N ABOVE FLOW LINE TQ BE PAID
\4 4% _ _ > -0 ™ Design Stresses: fc=1200* pasi., fss ND.OOO‘ psi,n=I0, FoR AS UncLassiFiep ExcavaTion.
ak i Mmm._._bz C-C , GConcreta: All concrete to be Closs "A’, made with Type I ( Low US DEPARTMENT OF COMMERCE
| L @a Alkali) Porthand Cement, with an air-entraining admixture. BUREAU OF PUBLIC ROADS
] Curbs to be poured monolithically with top slab. All REGION NO.9 DENVER,COLO.

exposed edges lobe chamfered %' . All exposed
surfoces to be given a "Rubbed Finish." p

Reinforcing_Steel: All bars sholl be of intermediate grode steel ond OOC m_l m _ Q ‘s ® x &. mw -O: ’

shall conform to A.S.T.M. Specifications AI5- 54T, (Deformed).

N Shop details shall be submitted and approved before fabrication. OO Zom m._- m mox OC —l< mmu_..

: Any revisions found necessary in the field must be
Exponsion Joint, of Y% opproved by the Bridge Engineer. STATION: ___ 17564 _ _ _ __

exponsion material. poouine o ExisTing STRUCTURE: EXISTING STRUCTURE 18 To BE -
| : : =N / ( No steel through joint.) REMOVED, COST OF SUCH WORK TO BE INCLUPED IN PRICES PROJECT: NERERLAND-RAYMOND -2
U0 T | e [ S
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Table 1l,--Specifications FP-57, Corrugated Metal Pipe Culverts
es, Weight, and Fabrication Data

Length of Minimum Computed | Comnecting
diameter sheet before width Gage | weight per bands
forming of lap foot

inches inches inches pounds Gage | Width
8 26% 1 16 Te3 16 ™
10 35 1 16 9.0 16 ™
12 L1 1 16 10.5 16 ™
15 50% 1 16 12,9 16 ™
18 60 Y 16 15.3 16 ™
21 69% 1 16 17.7 16 i
2L 80 2 il 25,2 16 ™
30 98 2 I 30.9 16 gt
36 117 2 12 51.0 1L 12"
#)2 137 3 12 5945 1 12%
#*18 156 3 12 6840 il 12"
ol 1-80 3 12 778 I 12%

1-98

60 2-98 3 10 10849 12 12"
72 2-117 3 10 1304k 12 2"
Sy 2-137 3 8 185,2 12 2"

*Two sheets may be used by uﬂ.otﬂ:c sufficient total sheet lengths
to provide for an additional S-Ena lap.

Table 34=--==Corrugated Metal Pipe-Arches
Gage Table and Height of Cover

‘Table 2.--Gage Required for Corrugated Metal Pipe Placed under
Various Heights of Embankments
Diam, | Area :o»mww of Cover above Top of Culvert——in Feet
in in 11-| 18- 21-T 26~ 31~ 36- ET _ Sl- | 61- | 71| 81=
. Inches| SqeFte | 1-10[ 15 | 20 [ 25 | 30 |35 | Lo 70 80 | 100
15 1.2 |16 |16 |16 |16 |16 |16 |18 1 wol :. 1L 12 |12
18 1.8 [16 |16 |16 |16 |16 |16 |16 M T1L 12 12 |12
21 2.4 |16 |16 [16 |16 |16 |16 mmc I“.L%.. 1l wm 12 12 |10
2l 301 | W fMy fLh (14 j1y [ 3k AL 12 12 | 12 10 |10
30 Lhe9 |14 |14 |1 |14 |14 M127]712 10 [ 10 |10 8w | O
36 7e1 |12 |12 (12 |12 |12 ;10 |10 10% | 10% | 10% 8% | B»
L2 906 |12 |12 |12 |12 (10|10 | low 10% | 10% | 10% 8% | B
48 12,6 |12 |12 |12 |12 ,10 |10 |10 10 |10 | 10 8 | 8
54 159 |12 |12 |12 710 10 10 |10_|10 | 10 8 8 8 | 8
60 19.6 10 |10 [10 |10 _Ho 10 |10 |10 ] 8 8 8 8
66 23.8 |10 |10 |10 |10 [10_ |10 T B |8 8 8 8
72 (28,3 |10 (10 (10 [10 MB7[ 87 8 8 | 8
78 33.2 8 8|8 [ 8
8Ly 38.5 8_18 L8 [
*When pipes of 30-, 30-, Eﬁ r.mr“_bow diameters are placed under fills as indicated
above, the pipes shall be factory-formed to produce a 5 percent elongation of the
vertical axis,

GENERAL NOTES

END VIEW

Height of Cover (Feet) Connecting

Span | Height | 1-2 2=l 5=9 10-15 [ 16-20 bands
GCage Gage | Gage Gage Gage _Ga Width

22" 13" u.m 16 1 Hm 16 1 L
4 18" I I I I i 16 - il
36" 22" I I 11 1 i/ 16 ™
L3" 2m 12 12 12 12 Iml A 1 128
so" aat | 12 | 12 12 12 — 10 1 12
58" 36" 10 12 12 _1 10 10 1k 127
65" Lo" 10 " 12 12 | 10 8 i | 12"
72" Lu" 8 10 | 10 8 - 12 12"

i

DETAIL FOR STRUTTING

.gﬂ!l'wnvnvhvhvhvnvnVhuhUnVhUhunvnvnVHVthUKURUﬁUﬂ

. - { _—~Upper Sills \ﬂ

7] Compression Cap

+ (Use Soft Wood)

m IMw:c. Strut ~

Q

E

o Voriable (See Table) _

o _

Lower Sill =/
) S

LONGITUDINAL SECTION

The gages indicated above the dashed
line in Tables 2 and 3 are gages sup=-
ported by Specifications FP=57.
below and te right of the dashed line
are in excess of Specifications FP=57
and, when used, will require payment
based on the heavier gage.

The gages

A1l full-circle corrugated metal
culvert pipe of L8- to 8L-inch
diameters shall be factory-formed to
produce a 5 percent elongation of the

vertical axis,

Where such pipes are

placed under embankments up to 30 feet
in depth, no strutting will be required,
Where such pipes are placed under
embankments in excess of 30 feet,
strutting will be required as shown,

These tables are supplemental to
Specification Items L53 and LS4 of

FP=57.

APPROVED:)

Table L,--=-Spacing and Size of Timber Struts

Pipe Strut HeIght of Cover (Feet) -

Diame Size | 30 O [ % &0 70 80 100
L" x L" 5.0 3¢5

_.-@I r: b 4 G._ OOO \ﬂ..O roo w.m WQD
03 X 0: 000 m.o _.-.m r-o uom
6" x 8" 6.0 540
" x h® L0 3.0

60" " x 6" 6.0 Le5 3.5 3.0
6" x 6" 5¢5 Le5 L0 35 3.0
6" x g" 5¢5 LeS 4«0
R 3.0

1" L* x 6" 50 3.5 3.0
6" X 6" OQO rom roO wom 3.0 3.0
0: X m: .-m.oO _.—om _.-00 w.m
6" x 6" | 6.0 5.0 | LeO 3¢5 | 340

m__.—: G: x 8" moo Pom _.—QO w.m u.o
g" x 8" Le5 345

and placed with least dimension vertically.

[ Traverse caps and sills should be ol same size timber as struts

REQUIREMENTS FOR PLACING

U.S. DEPARTMENT OF COMMERGE
BUREAU OF PUBLIC ROADS
DENVER,COLO.

REGION NO.9

CORRUGATED METAL PIPE CULVERTS

FEDERAL HIGHWAY vxr.

|!r..\||...-co.o_

CTS ENGINEER

LR

D3-STD. 166




Designed:_ _ _ _ _ _ _ - —_-Dote:___°_

40d noils ot I'-6"ctrs. (max.)
and at rail n:nu..U Vo
—a L " BILL OF MATERIAL - TREATED TIMBER
. 2"x8" m it . 17' Spon [19' Span [ 21'Span |23 Span | 25 Span | 27 Span
s 3'x8 P PescripHon ‘e No.[M.tbm|No. [ bm|No. [MLb.m [No.[Mibm|No.[Mtbm|No. [Mibm
m %' ¢ Carrioge bolt, ! Flooring,lominated [2'x4"x14-0" (SIE) [108]1.008 |I120{.120 [132]|1.232 [144|1.344 [I156(1.456 |I68|1.568
w cut wosher. m Posts (End) 8'x8'x6-4"(S4S) |4 |.135|4 |.135 [4 [.135[4 [.135]4 [.135]4 | .135
M 3 Posts (End) 8'18"x4-0"(S4S) |4 |.085(4 |.085|4 [.085
= o Posts (End) 8'x 84" 2"(545) 4 |.089(4 [.089|4 |.089
] 6 %" ¢ Bolt, 0.G. washers B . R ]
° -2 o , 0.G. . = Posts (Interior) 6°x6°x4-0"(S4S) |6 | .072|6 |.072 |6 |.072
+ . Heod countersunk in . 2°x 4" Lominated Deck E . Y L]
+ = oo e Shatlt s Rtioe Ko adan) _m 2" 4" Brideing Posts (Interior) 6 .m_.aa-m (54%) 8 |.100]|8 [.100]|8 |.I100
= © o ) ; @ Aty pts.- 17-21" Spans Top Roil 2x8 (545S) 080| |[o085 091 .096 101 .107
= Ll u,._ﬂh”“uwh.. F )] B ptnamid-sn-2s 27 Spome Side Roil 3x8"  (545)| [.20| 12| |.u36| |.1a4a| |.152| |.160
¢ HOOK BOLT i . S S . 6" x depth of stringer solid Wheel Guard 6'x6" (545) .180 192 204 216 228 .240
4 ¢ Bolt,0.G. washers m < < _ wﬁﬁ:#ﬁ:ﬂ.ﬂﬂﬂﬁﬁ- Wheel Guard Blocks |4'x6"xI-0" (545) [10 | .020 |10 |.020 |10 | .020 |12 | .024 |12 [.024 |12 | .024
Boat Soter _ 6-404d nolls per block. Block (Post Spacer) | 4'x 'xI'-4" 6 [.oi6|6 |[.016]6 [.016
! 2-40d nails each end Block (Post Spacer) | 4"x 6" 1-6" 8 |.024|8 |.024|8 |.024
%'  Hook bolt, _ 5 Equal Spaces ot 2'-6%"+ Block (Post Spacer) | 4°x 8°x('-4" 4 | 014[4|.014]|4 ] 014
0.G, washer [ (6 Stringers) Block ( Post Spacer) | 4"x 8'x[- 6" 4 |.0i6 |4 |.06|4 |.016
Bridging 2'x 4"x13-0" 4 |.035|4 |.035 |4 |.035
8"x 8" Em HALF ROADWAY SECTION Bridging 2"x 4"x16-0" 5 |.o53[5 |.053]|5 |.053
4 L2xet h Bridging 6" €I~ 0" 2 176 |2 | 176 |2 | .176
P G R (e Bridging 6"x18%I(-0" 2 .98 |2 [.198[2 [.I198
— Stringers 6"x 16'118-0" 6 | .864
ﬂu.E.\m..m. Stringers 6"x 16%20-0" 6 |.960
< Whael Guard Stringers 6'x16' 220" 6 |1.056
%" 4 Hook bolt — ] ooy Stringers 6€'x 18"<24-0" 6 [L296
3" 212" x 169" A === Stringers 6'x 18'1 260" 6 [1.404
Planks S Stringers 6'x 18"x28-0" 6 [1.512
J Wheel Guard Block Bearing Cap 12'x 12" 164" 2 |.392|2 |.392|2 |.392|2 [.392[2 |.392|2 |.392
o' x q® Note: No sectionof wheel guard fo be Backing Planks 3"x12"x 16'-9" 4 |.201 |4 |[.201 |4 |.201 [4 |.201 |4 |.201 |4 |.20I
. " ..E.%......E_.,L IS less than 2 panels in length.
Laominated Dec N\k.. " —l Total M.F.B.M. 3.398 3.631 3.865 4.328 4.573 4.819
Symmetrical about £ 7 I i EEL GUARD SPLI
2 WHEE D LICE GENERAL NOTES
When Required
PA RT P _IPZ ( q ) SPECIFICATIONS: Construction- Bureou of Public Roods F PST
= Design-AASHO Standord Specifications for Highway Bridges 1953,
LIVE LOAD: AASHO HIO-44.
- ctr. to ctr. of Bearing Cop - "Span" | UNIT STRESSES: Flexure |450#p.s.i., Horizontal Sheor 95¥psi.
r_H. Post Spacing - 4 Equol spaces (I7'- 21' Spans ) | TIMBER: All timber shall be creosote treated siress grode lumber meeting
5 Equol spaces (23-27' Spans) AASHO requirements for the above unit stresses.
; NOTE: Top rail may be butt spliced ot post with 2-404 nails eoch end. BREVISIONS: Any .qaia.u...u_ found necessary in the field must be approved by
‘ Side rail may be but! spliced at post with 3-60d noils each end. |1 the Bridge Engineer.
2-404d noils per rail g No section of roil to be less than 2 panels in length.Side rail |
per post. ! and top roil splices to be stoggered where possible.
[ N\ e
" " L] b L
- m.v 38 . .
o ®
“.w ﬁ u ur“ u I ll
s op 626" o @ 2"x4" Laminated Deck -
H Hi (See w‘-n.:ne_:e:. for nailing) !
" - 16" x (0" Blocks ~ |® I i -
__ I ) © ?_-w-:..o __m_nﬁ with > %" ¢ Hook bolt “ |
0! ° IL_2-7 Spikes e - U.S. DEPARTMENT OF COMMERCE
£3 o " el ¥ ) iAW g . “ BUREAU OF PUBLIC ROADS
a o 3'x12"x 169" Planks, 12"x 12" x 16"-4" Bearing Cop J =y REGION NO.9 DENVER,COLO.
| | 2-60d nails per 1 I
A plank per stringer. | | | Eoch stringer o be fastened ot both ends 5 :
_ with %" ¢ drift bolts I'-6" long. Stringers 12 g H
: " to be sized at bearing. 3 “
] E o 1
(| E o
! € 4 “ TIMBER STRINGER BRIDGE
Iy . 1
oy |
? 5 - . .
e 3 i ¥ v =
2e
[T
ELEVATION
APPROVED: . WA "2 Ukaluma
Division Bridge Enginesr — UUlch —mﬂom




Note:-Secure end post to

= 6"x 6" Wheel Guard
exterior stringer before M\.\Il e
placing interior m__.:uon:. _

!

Dote _ _ ____
Datec oo
Dote - — — _ _

« . — —2"x4" Fiooring .
Ll -' -
= 3"x 12" Planks - 16'-9 long. 6"x _m.w._.iao; (17" 21" Spans) @ >
° 12" x 12" Sowed timber bearing plate. 6" x 18"Stringers (23'-27'Spans ) ) .\9
=] . m_ ] & -
= = %’ x 2'-0" Hook boll, Hex-nut, 0.G. Washer, = 4l - = j @ \Ap \
12 x ; M % . .
& £ I Az — o E E.
X o ! an A
oY s > I'-8 2 * "g" dimension to be
, | "-a N (5 each Abutment ) g placed vertiaally,
. -
& 3" ¢ Drains r.m_p... of I-8"ctrs. . ls
14 ..w trs. M~
; ,w H_m:_...".: Nk BAR LIST (2 Abut.)
9 Spo. ot _w‘- 4 A4 at 10" ctrs,— f=F e Bor [Type [ Location | No. [Size lengh] o T &
1g. . TR EERUE i )
Top of ftg Fs TH0) je Abut. Wall 36 _|#5 [13'-2"[9-3"[3-)
o ) Az (Horiz.) 36 5 [13-8"[9-6"[4a~2
e Frat 10%ctrs -2%x 4" Ky A3 18 _|[#5 Ji0-3" B
2 ol aten as ] Abut. wall 38 |*¥6 [i0-3"
_ .l:vw s o cirs. As (Vert) 20 [ ¥4
- F7 1_\ —1» 4-# — 1" s 0 Fi As 249 ‘m
< ! 1 .A.un E Ar | o Abut. wall 8 [*5
i % =1__ ). As | {Horiz.) 8 |#5
_....u o A i et W i AN
..WH. . 0 s i Weito W Fs or Fa ot 10" cirs, m < Fi Footing(Bottom)| &
M Oy ala F2 6 F _muO|
aY o FosTT | || h il _ 610 — e Fs] ' | Fectire () o % iy
= i afey Fa Footing (Bottom)| 12 14-4"
) Fi - =k =
Fs-S 1 .” SECTION A-A mu Fs | 3 | FlgBwolls [ 100 [#7 [&-i1"|5-0%|2-nF
e Fs | Ftg. Dowels - | 62 [ #3 [ |-g"
f et . F7 | 1 | Footing (Top) | 102 | #7 | 4-9
. 7 ot 10" etrs. Fo | 3 | FloBwalls | 106 |[®6 [4-1"| I-& |16
: 9 Spa. ot 10" - Fs L >+, 4 9: 5
'a' Expansion Material _ g i _x_uwnn._ toce . L Fs | | IFooting(Bottom)| 8 [#7 |4-9°
(No steel through joint) Fe ot |'-8" ctrs.
10 Spa. ot __o....m__ Back EnmJJ ﬁw Wi Wing Walls 64 8-6"
Q 5 Spo.ot I-8"-Fé Front face o - Wz I (Horiz.) 8 |*4 |4-10°
w w3 Wing Wolls (Di 8 9'-3"
HALF PLAN HALF SECTION NEAR FTG. Bl S Wl ] winawons | 8 v |
e = Fsor Fe'ot 10" ctrs. We (Vert) sooh 90"
6'-10" -3
f =) "cc.o : Wing Walls h ’s _ua.u
hm.._._._am_:na_ abt. ¢ Mmmﬂ_oz @l@ FYATE) each o-2*
E GENERAL NOTES o=
Q. " v, ] "
9l g'-2° ...W.M. > o == ications: Bureou of Public Roads F.p57
] a5 ff o] o—————— ! 'ESTIMATED QUANTITIES
E, _b ClN A7 Bock foce - . Closs "a" C te (172 )
A% ‘Badl Yooe . Sl =0 . : ) : e » ; P i 0s oncrete Spons)| _58.0 Cu.Yds
: P -y —— . I . Desion Siresses. fc=1200# psi, 5:20,000# psi, ne jo, Closs A Concrele(23-27'Spans)| 57.8 Cu vds
{ E 2! ok 2 =) .H\J T Loncrete : All concrele tobe Class A, mode with Type II (Low *Reinforcing Sleel 7820 Lbs
P 4 K] ' ™ 3 A e N
- L ] W~ } - e 3" . Alkali) Portland Cement, with an arr-entraining admixture,
9 5 _ = V.I_n.lr.[wﬂw.mﬂ ] L A Front'loce | = E— All exposed edges fo be chamfered %°. Al exposed - )
s - —. T At Bock EnL — 4 oy surfoces lo be given o " Rubbed Finish." Vibrate oll concrete. Includes weight of Bearing Plate Hook bolls.
ﬂ\.m _ Hook bolt | ith Fe 2 Spa.of I % -2 | ir Reinforging Steel: Al bars shall be of intermediate grade steel *Estimated Quantities ore for two obutments,
e o £® Spo. 2- 6% + Laop wi < uw.u - 5Spa.at 18" Wa 1o We | and shall conform to A S.T.M. Specifications AlIS5-54T
a 8.__We oWy A
iy m. p & Soo.0f 28" A3 As { Lop with Fs) | , (Deformed). Shop detoils sholl be submitted ond approved
235 = _;.u.l._.ﬂ.lwa. T L N. o before fabrication. All dimensions refer to centers of bars
B 8 a (Lop X " " ™ ™ unless otherwise indicated.
. " J 3 9 Suo. ot 10" - As - Lap with Fe 4 Spo.o! IQ" l?_o mv\Pa."_... _uOJ \_“ﬂ.ﬁ..o e J ol u : EPPF Any revisions found necessary in the field must HROEPARTMENT OF COMMERCE
" e = ST N ey ITD TR ML 9P0.0T I ap wi e y . L
ki m e ﬁT_ (Lop with Fs) 7 .5 l Ae m_wn._ g be opproved by the Bridge Engineer. xmm’m.dwﬂ.:.“ﬂanc””ﬁ”m:nwwo
4 a " (=)=} | = , ! .
L o _ | 34 Drains =% _ e .“uN. e _ _ +| _ Mﬁ% [
- ® _ L " Fs at 10" | Fs at 10"ctrs. s” ) ﬁ
o (I 2 o Fsof 10%ctrs. 19" k Back face Back face ~ [
ol o e B CONCRETE ABUTMENTS
] Az Front face |
a _ A Bock face .|M £ 2-Wi —uom
A xu_ I“. ‘ - t t I 3
.O._,I.r T —Iﬁm#m- Back :.noln.\ﬁ. F) L :J\ :

Designed
Checked:
Trocea:

-. TIMBER STRINGER BRIDGE
R e (T

HALF ELEVATION | IN TION

APPROVED: ---Dote: Ock & \qgq,

|D3-Std. 16 7-E
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Concrete Stroight Type Headwalis for Pipe Culverts

1948
igag
1948

April
Apnil
April

RTT.
RT.T
WAG

Desigr #d by
Drown by
Troced by

HEADWALLS FOR ARCH PIPE CULVERTS - -

B EDq

A Bars | _; A Bars . . J
_L. [ L _

AL

| L D= Spon_ ‘_ 3 LD mo% 18" .._- D m._.u.n.:an_
| ' ' L
L r.w&p....:_ ] Lz < “oem L ¥
VATION SECTION C-C O] ELEVATION
: QUANTITIES IN ONE HEADWALL
QUANTITIES IN ONE HEADWALL - SINGLE PIPE (ARCH) DOUBLE PIPE (ARCH)
ﬁ mv:um “__#z S -I_m,-@_. o .|-||-43,..,_4m. = Fel5" . — Feig' Fs9' Fei2' | Fs15" | - F=18"
D [Spon-Rise | Dimensions ‘A Bors | '8 wa:. Dimensions |'A Bars |8 wn“chm { Dimensions | A Bars |'8' Bors |LbS s Dimensions | A Bars |'8' Bors |Lbs. [Cuvds) Lbs, [Cu.¥ds| Lbs. [Cu.Yds.| Lbs. [Cu.Yds| Lbs, |Cu.¥ds.
D - I w! Reinf.;Conc. Reinf.;Conc, inf.|Conc. Reinf. | Gonc. | Reint. | Conc. | Reinf. | Conc. | Reinf. | Gonc.
% ou- o [UTH [ W e Lo ra_é.._ G, L W NeLorghi oo goe LT H [ W NolLangiNalLongiion ol L [F] W No[Lonatto LoniMisioi Goadd | 5tasl lom X Steel [Closs|Steel |Clossi|Stee! (Closs
I_u_.!um x " W..Lm,n.moin 2-2 a_ -6 _ao-ww_“m m__ .@ﬁ 2-5"|4 |5-3"|17.2 | o3m u.n.n_.im 2-8"|4 |6'-0°|19.6/1.01 |7-3"3-5722%) 2 | 2- n' 4 [6-9"21.9|1.25) 258 | 095|285  1.18 u._-ml,_: [34.1] 1.73 |
18" | 22°x _u u.ﬂn..q‘_ﬂ»oa 21 »;w.. J.u o 165 070 6- m_s._m 12 4. 4 |5-9"18.8 Q91 7-0'3-4722" T2 2074 |6-6 (211 114 |7-93-T|22%| 2 | 3-1"[4 7-3'|235| 140}, 285 | 1.10[31.2 . 1.38 _uuo | 164365 1.95
l— C) =y [ o) ’Iiﬂ\\ln = = IA|||||..I1 3 TR S e (R (T ST e P e, R
24| 29'x 18 6-9'3- wm_«. |2 m_:m 3" 204 _oohlmﬁ--m 22l 2 |3-0|a |7-0ee7 128 [8-3]3 3 2 3-3"] 4 [7-97(251 1153 9-dl4-0124"[2 |3-6"4 |8-6"274 184] (345 | 152 372 183 309 217|425 255
3 36 x 22" ﬂ “U.u. va [7-3"[235 1268 m-_m_muf 2 3-4'4 |8-0'[25:8 154]9-374-I2a); 2 3-7"| 4 |8'-9"|282]186 10-0]4" #izs* |2 [3-10(4 |9-e'308]221| (396 | 189|423 225 450 264 476 | 3.07
um. 43"x n.._.... _%. 4-0124" ' 2 8'-6"] »..a 165 ' 9-gla-3"l24 '2 3-9"|4|9'-3"[29.7 199 .o..al._o gi25% 2 4-0'|4 10'-0"22.1| 236 |II'-3"4-9726%] 2 | 4-3"| 4 |I0- o_.ﬁﬁ%qa 456 | 243 483 | 2.85 51.0 | 3.30(53.7 | 3.80
42°] 80 u_.Lm.Hm..a.nol..nl_m.ll_o._ 9-6" 305 _afau. nujn 4-I|4 107 un»um_:iq_oﬂmm 2 4-4'la|-0"[35.2 278 )12-F|8-I"27)] 2 | 4-7" f.__-o._uqﬂuhu (508 | 290|53.4 1337 %6.1 | 3.88 588 | 4.42
3._ 58"x 36 “__ u.«.an‘m‘m”q _a. 3" 4 Hqsmmwrwho_lﬂn.u.lo;.ma_ 2 4-6"|4n e 367 Noﬂ_\ 53 mqm:u 1 9" 4 [12-3"|39.1|3.39|13-675-6"|28/¢| 2 | 5-0"|4 (13- o._.a_a 390 570 | 361 [59.7 | 4.15 |623 u, 4.72|65.0 5.34
...3. 65"x 40" |I2-3' 58-I m,:nﬁ .o-u.Tl__-o 375 292/13-015-4"28" 12 4- -0°| 4 _ﬁ.m. 399 | 34013'975- 28% 2 5'-I" -ﬁ_lu..u.ran..n 391 |19-6]5-10129'4 2 |5-4"| 4 447 621 | 420|648 1479 |67.5 [5.43[70.16.10
60" 72 --Mal_d.,_.uh.mw 28%] 2 a.-__._.a 129" 406 33914-C 58" 29" |2 |5-2"| 4 |13-6° 430 391 W__s..o.u-__ 0% 2 | 5-5°| 4 |14-3"1453447|15-6"6-2"|30%] 2 |5'-8°| 4 |15-0"|47.6 |5.07 672 | 484|700 548|726 | 617 753 6.9!
| | 1 - '
L H | _ _ ﬁ _“ i | _ | |
NERAL NOTES
HEADWALLS FOR CIRCULAR PIPE CULVERTS
a 5 : Bureau of Public Roods, Form FP 57
- Concrete : All to be Class "A" with Portiond Cement, Type 1L (Low Alkali) with on Air- Entraining
,.o.., ..o,,%/ Admixture. no._n;__- to be poured monolithicolly. All exposed -aao- ond corners shall be
12" o e e cnomfered 1°, All Exposed surfaces fo be given n"Rubbed Finish,
- AR
i) : . P ..._...,, v 09_ | Reinforcing_Steel: To be %’ round bars, ploced 3" from surfoce of concrete. Dimensions
— : RS ﬁn..wa. ! T . — ore fo fhe center of bor.
- ||* s I*_li... | A = _ _ “ ¥ Foundaticng: If foundation materials under heodwalls are found unsuitable, either remove
N e " aond reploce with satisfactory selected moterial , or extend the concrefe to provide
3 . " » - 5 .. o sotisfactory footing.
3 TO / 3 3 3 B-h-v.
, il f ® i . The minimum earth cover or top of the pipe shall nol be less than
| o AT N { | LTk ko or /gD :32.2: diameter of the pips ) with o minimum cover of one foot. Heod-
, A Bars i bl P _!“»_mehft A wa.q.ml._ wolls in oll cases to be built parollel to the centar line of the road.
r Y ¢ O 1\..5. 3] We We
il o I ow ! h Y -
L o3l FS T. o | L 0 e O :
—— g L taHei2 . D 418" : S
ELEVATION U.S. DEPARTMENT OF COMMERCE
TION B- BJELEVATION BUREAU OF PUBLIC ROADS
QUANTITIES IN ONE HEADWALL REGIOM HGS LERVER; TR
QUANTITIES IN ONE HEADWALL - SINGLE PIPE (CIRCULAR) DOUBLE PIPE ﬂo__....oc_-ba
5 _P!i- . |ﬂ_..| _‘WQ_. o R “m = | _..-_m. F = 24" | Aﬁ F 9" .“ T .18 | F 24" oozom mn—'m
Dimensions |4 Bors [8 Bars | LbS [u.¥0s| Dimensions |A Bors |8 Bars| Lbs. [Cu¥ds| pimensions A Bors ‘g Bars  Lbs. [CuYds loﬂ.ﬂ_.aﬂ.!ﬂ Me.'-ﬂ.wﬂ‘ﬂ Cuvds. | Lbs R e e ST T
Bors | Lbs. Yds. Lbs. |Cu.Yds' Lbs. o:&» Lbs. o.._éa Lbs. (Cu.Yds.
L H|W N No Ruint, ng. T Reinf. | Conc, i——— T L|W — Reint. | Conc. [— - Reint | Conc. Reinf. | Conc. ‘Reinf. C Reinf. Reinf
B e AR ) Sl P et S T [ lomnlen S mmm_.,mmmﬁw.w_ G &l STRAIGHT TYPE HEADWALLS
[ (e B et .‘,U..m..m_ b..N 2-g4 m -3'| 204 | 1.08 k@ 3 3-9'23l5 2 | u. 34 .7-9" NU_ 1.61 0 9"|4-3" N&* 2 3.9 4 0. u..N@ﬂ ! |I_r e T o W I.ﬂl..

. oo ol B AL > |2-9 4 161 q4-3"24% 2 : 7228 2870122 314 148 367 2.10 42| 286 _

18 _m.‘w._u-u.m_e..;m_m.m Jmu.mof_ou 7-613-622%]2 30"\ 4 To. 227130 ooﬁo.ma m_umahom 274 | 1.90 _omamfmuﬂm 404 10-0' 32.1_ 262 320 147 347 177 40| 2.46 454 330 | FOR PIPE OC_I<m_"~._.m

. | [ [t a* . 5 - - - Bt . e $ Ll
N“ 18 M..._q m.muﬂm 3[4 7-9| 251 | 1.52 Tw o4 0724 ._m u-m._ 8-6] 27.4 _mu___o. m._a m.mm:m_m T o., .qo._ 32.1 |2.55 [I2-0"5-0"[27" 2 4-6" 4 1I-6 367 3.4 |38.7 (206 414 243 468 3.27 52.1 4.26
um. :w : Mw.ma s 2 |3-9°1 4 |9- 3 297 ' 2.08 ! __q 4-6"(e5)z| 2 |4-0" 4 10-07 32.1 | 245 12" Qa o'|27" mAa €' 4 16" 367|330 §3-6"(5-6"28%2 2 5-0" 4 13-0"41.4 431 | 454 277 481 321 534 4.20 58.8 536 |

| 5 i " .o e | , ~ e ]

.A_Mw.uumww.wuwuuq..q 344 | 275 _uo._uo»q 2 |4-6 a___-ﬂumq 3.19 | mm.mm.mo. Ju-o,. Tﬁa.a 4.18 u.o.m.a_uo numaRm 46.1 534 |52.1 1360|548 4.12 60.1| 527 655 6.60 ] .
w55 m..mmnm T ,m.u 29! | 359 u‘m.._m,‘ﬁ_mmm.m 5- o.L_uq. 41.4 | 4.04 15 é._m.o 30" |2 |5 m.fsm 46.1 |5.19 [jI6-6" mm.fu‘_.\mlmw-o 46 Quoo_:m‘u_!. 588 | 456 61.5 | 5.16 668 649 721 800 | APPROVED: . e’ _oate: FLET
el ole 530 2 o a»_u..w.. 438 | 4.43 i_ oe-0"30_ 2 |5- m.amzm 46.1 | 5.02 166 m.m 31 m -0" a__mq. 508 16.33 §-0"|7-0733" 2 6-6'4 17'6'654 782 | 655 |566 68l 634 735 785 768 9.6 | Chpeer 40 edaractonaie: Qpemtins
s m.ﬁq a..+ S #a I5- am.m_mamg_m m.m.o.u_\Jl 6-0'4 _mq_uom 6.13 _nn%.nwuu 2 1664 17°6" 56.4 17.61 [19'6"[7"€" uaﬂm 7-0" 4 190" 60.1 w.m.ml | 721 | 691 rHa|w .Fa-mom , 938|855 11.29 |

_,mr 3 2% 2 ﬁ.w 3 _o 7_m.u. 53| |6.63 18- Qﬂé.uu 2664 Tm 554 | 739 [19°6" 7-6 *uaA T.om 19-0°| 60.1 |9.04 |2r-0"l8-0" 36" 2 7" Qawqm.mam 1090 |78.8 ?.u_ 8l. u_ 9.18 868 | .08 92.2 1321
| ! T - - — - - — —_— —— i - |ﬂ||. —_—
| L ; i _ | ! _ _ I .A»y ) __ L 1| | | a _—| ﬁ , m I m ] | ;
[D3-Std.-168
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(X

———AZg =37

ed

rac

Drown £ T

" The smaterve/s soils omsta showrt on these plans gre bgsed on tests of samples

obtained from locations snd deprhs shown, and are onty for informational purposes.
They co rot refiect classification of ercavsetion. No responsebility is essumed by the
Government a8s to the ertent of materigls representegd by these tasts Any assumption

by the contractor &5 to the extent of materials represented by these sempoles
IS Strictly ‘s responsibility. The contractor must satiafy hwemself as to the nafure
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