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Column Load Calculator
Steel Member: HP14x73

As 21.4 Area of steel column

L 25 Length of member in feet

I 300 Length of member in inches
K 1.2 Effective Length factor

r 3.49 Least radius of gyration

Cc 126.1 For A36 Stesl

Fy 36000 Yield Stress, psi

Klir 103.2 Slenderness Ratio

(Kl/ry? 10650.24

(Kirry® 1099104.768

F.S. 1.91 Factor of Safety

Fa 12536 Axial Compression stress (psi)
Allowable Load 268270 pounds

Allowable Load 268.3 kips



448 SUMMER STREET, SUITE 101

ST. JOMNSBURY, VT 05819

P BO2 748 5898 F 802 748 0734
RES@KINGCON.COM

HEH

RUGGLES ENGINEERING SERVICES INC.

Date: @Y/ﬁf/o g

Analysis Sheet

By, T-&°¢

Project:

Sheet GQ of G:

e 27
o €8 PR LS




TEMPORARY BRIDGE, SEE PLANS AND DETAILS

DETOUR FILL WILL ENCROACH ON 300 SQ. FT. OF THE ARCHAEOLOGICAL
AREA. PLACE ROADBED SEPARATOR FABRIC PRIOR TO PLACING FILL IN

THIS AREA. USE CAUTION REMOVING THE FILL TO PRESERVE THE AREA.
SEE EROSION CONTROL PLAN FOR ADDITIONAL PROTECTIVE MEASURES

l -
-

THE TEMPORARY BRIDGE. CONNECT STEEL BEAM GUARD RAIL TO

CONCRETE BARRIER WITH TERMINAL CONNECTORS FOR STEEL BEAM GUARD
RAIL, TYP. ALL CORNERS. REFER TO DETAIL "C" ON STANDARD SHEET G-16.

OPENING FOR FIELD ACCESS DRIVE

DETOUR & TEMPORARY TRAFFIC BARRIER
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— i o R N : o 7 - T —— = — — __L_ LAID UP PRECAST CONCRETE BLOCKS AT - —
~ T— -6 -~ > s _ T ===~ o~ CORNERS OF BRIDGE, TYP. EACH CORNER
- ~ - = o A - — T T — T = - - - — _ _  —— — = — — — — — —
) / //ﬁ - - N 7 (/ - P - — - ! OPENING FOR CONSTRUCTION ACCESS
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7y (/ ( P OPENING FOR FIELD ACCESS DRIVE f \ \\ \ \ / VA — 6200— —— — T —
| - ~— AND CONSTRUCTION ACCESS Cr - |\ \ v S T —
TYPE Ill BARRICADES, TYP., REFER TO PLAN — s -0 ¢ N K \ \ v / _—
SHEET 15 OF 60 FOR SIGN PLACEMENT ~ — — — ' SO A \ 7 _—
‘ r _ . - | | RN >\ oy ) - —
I R C - -
\ — - _ e — / > // /‘ (1 ( j L A\ - /
|
ENERGY ABSORPTION ATTENUATORS, TYP., \ r - —~— — ] / ) . ) — CONCRETE BARRIER RAIL, TYP. 4 26' 4
REFER TO MANUFACTURERS BARREL ARRAY \ . - ) N ~ L ; / N / y | —
T - = — e
DRAWING FOR DETAILS. \ r > - g | | Vo < _\\ \ R X /) — DITCHES AS REQUIRED TO /\
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: - — . / / | | \ ~J / {f, / / | _— 1.5
e A Co e N I 1
\ T T A v S 00, 8 . “ F & !
x
= 2" BITUMINOUS PAVEMENT
Z * GUARDRAIL DIMENSION IS 24' ON
O 15" SUBBASE OF DENSE THE TEMPORARY BRIDGE. TAPER
v GRADED CRUSHED STONE FROM 26" TO 24'IN 25" TYP.
SUBGRADE TO BE FROM SUITABLE FILL MATERIALS
DETOUR LAYOUT PLAN
1" = 30'
0 30’ 60’
—— ; ; DETOUR TYPICAL SECTION
. . NOTES: 1|| = 10!
1. REFER TO CONTRACT PLAN SHEET 15 OF 60 0 10 20"
FOR ADDITIONAL TRAFFIC CONTROL DETAILS. . : :
2. EXISTING CONTOURS DIGITIZED FROM [ — | |
CONTRACT DRAWINGS
PROPOSED DETOUR PROFILE /
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620 STING GRO o / 7 —— = > ——
EXISTING GROUND PROFILE ——
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610 - @ 635. —— 634.47 @ TOP OF BENT CAP ./ hY 633.13 @ TOP OF BENT CAP —— TOP OF H-PILE @ 632.16
\ /
= \\\ /// =
DATUM ELEV
600.000

DETOUR PROFILE
TEMPORARY DETOUR
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1" = 30
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\ HP 12X74 UNDER BEAMS

\ PRECAST FOOTING 5" X 27’ X 8" THICK

g 44 DECK PANELS @ 5 = 220’ —
gt 35 POSTS @ 6'-3" SPACING = 212.5' —
12" X 36" X 3" PLATES UNDER DECK PANELS / HP 12X74, BOLTED TO DECK @ 5’ O.C. HEAVY DUTY STEEL BEAM GUARD RAIL
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W33X201 | W36X245 | W33X201
N W33X201 [ W36X245 ] W33X201
W33X201 | W36X245 | W33X201
\ / [~
W33X201 | W36X245 / | W33X201 L
\ HP 12X74 UNDER BEAMS
PRECAST FOOTING 5’ X 27 X 8" THICK MC 18X42.7 DIAPHRAGMS, TYP.
1” — 10’
|-
l 35 POSTS @ 6'-3" SPACING = 212.5' |
_/ W33X201 “ . = B RR LA i i OETFHIRH OB PRHA B —— —— bl I
8X8 TIMBERS FOR BACKWALL, TYP. W36X245 S e o ermrn o e e T
= W33X201
D SLOPE -1.67% ——>
D - SEE PILE CAP DETAIL
SEE ABUTMENTDETAE—m7M _ SEE ABUTMENT DETAIL
-
ABUTMENT 1 G. BEARING, 44+41.08 — -
ELEV. 635.82 @ TOP OF H PILE; —_— _— —_ PILE BENTS, 7 HP14X73 PILES, TYP. il
634.14 @ BOTTOM OF FOOTING —
¢ BENT 1, 45+10.55, ELEV. B _— [ _ -
PLACE STRUCTURAL FILL 634.47 @ TOP OF BENT CAP -
UNDER ABUTMENTS WITH € BENT 2, 45+90.54, ELEV.
RS Wob \CITY OF 2.5 4X4X% ANGLE IRON, EACH s - 633.13 @ TOP OF BENT CAP PLACE STRUCTURAL FILL
’ 17 SIDE OF BENT, TYP. g AN UNDER ABUTMENTS WITH
/ \\ 1r BEARING CAPACITY OF 2.5
/ \\ KSF MINIMUM.
{ \
| |
\ /
\ /
\ /
\ /
\\ 7
= AN 7
] D -

H PILES TO HAVE DRIVING SHOES. DRIVE
PILES TO REFUSAL IN BEDROCK. EACH PILE
TO BE CAPABLE OF SUPPORTING 150 KIPS

BRIDGE ELEVATION

1 » — 1 O’
0 10’ 20
e —————

ABUTMENT 2 ¢ BEARING, 46+60.03
ELEV. @ TOP OF H PILE 632.16;

630.48 @ BOTTOM OF FOOTING
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A

1-1/4" ¢ BOLTS (TWO

PER DECK PANEL)

MC 18X42.7 DIAPHRAGMS,
ALL DETAILS ARE TYPICAL

3 SP. = 20" — AT
2”

5 — W33X201

1-1/4" ¢ BOLTS (TWO
PER GIRDER), TYP.

) — et S et S

300
L—S’—»‘<—5’—>‘<—5’—>‘<—5’—>‘ 4 — 7/8"¢ BOLTS —

- 24’ — W 8X24 POSTS
|
1-1/4" ¢ BOLTS (FOUR
PER DECK PANEL)
" X 12" WIDE 0SB BOARD
12" X 36" X %" PLATE, TYP. CONTINUOUS, EACH BEAM
| ,
a - 8 7/8" 8 BOLTS (FOUR
g—) PRECAST CONCRETE DECK PANELS (9 80
PRSI e e At T TN 1-1/4" ¢ BOLTS (TWO
R ' PR R NI B . . PER DECK PANEL)
R —— HP 12X74 CONTINUOUS
B

4X4X3%" ANGLE
IRON, 24" LONG

6X6X%" PLATE WASHER
AT EACH BOLT

4 — 7/8"¢ BOLTS J '

)
s arsars s e, arsarsars s e,

SECTION @ END SPANS

17 =2

5 — W36X245

BENT 1 ELEV. 634.47
BENT 2 ELEV. 633.13

TR
T

. % OF W33X201 EACH SIDE.
FIT IGHTLY AT TOPS OF

H—PILES.

T o e | LI |°i°| LEl g & o \
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\

SECTION @ PILE BENTS

1” — 2

2! 4!

0
e P e

25’

—
—

A

\ % OF W33X201 EACH SIDE.

7 — HP 14X73 PILES FOR BENT. H PILES

.‘ 1 ___/ TO HAVE DRIVING SHOES. DRIVE PILES TO
o . | REFUSAL IN BEDROCK
"- 17:‘;‘2:::///’/‘_7 P
. ]
|
™~
- \ 4X4X3% ANGLE IRON, EACH
- SIDE OF BENT, TYP.
\\\
‘ [~ \
|
\\\\
\\

7/8" ¢ BOLTS (TWO PER H PILE), TYP.

ELEVATION @ PILE BENT

1 S
5 10’

9
e e —

7/8" ¢ BOLTS (FOUR PER H PILE), TYP.

1-1/4" ¢ BOLTS (TWO
PER GIRDER), TYP.

£

!

1-1/4" » BOLTS (FOUR
PER DECK PANEL)

12" X 36" X %" PLATE, TYP.

" X 12" WIDE 0SB BOARD
CONTINUOUS, EACH BEAM

W 8X24 POSTS

—— 7/8" @ BOLTS

A A HEE R B,
R AV A L o
a4a - o . 9, . . N °

. 4. 4a Al o B A

- el 4 PR - .9
IS [ I d

012 (TR ) 2

MC 18X42.7 DIAPHRAGMS,
ALL DETAILS ARE TYPICAL

2 B &
3 SP. = 20" — j G . G by 7/8" @ BOLTS ) S
3”
2” L— 5 —»L— 5

17" =2

NOTES:
1. ALL BEAMS ARE TO BE IN GOOD CONDITION WITH A MINIMUM YIELD STRENGTH OF 36 KSI.
2. STEEL FOR BRACING SHALL BE NEW OR IN LIKE NEW CONDITION AND ASTM A36 OR STRONGER.

3. BOLTS AND NUTS FOR CONNECTIONS SHALL BE H.S. A—325 WITH ALL HOLES DRILLED. ALL
BOLTED CONNECTIONS TO HAVE A FLAT WASHER ON EACH END.

4. CONCRETE FOR PRECAST PANELS SHALL BE CLASS A.
5. REINFORCING STEEL SHALL BE GRADE 60.

6. BRIDGE IS DESIGNED FOR TWO—-WAY TRAFFIC, HS—25 LOADING. DESIGN BASED ON CONTRACT
DOCUMENTS AND TEMPORARY STRUCTURE CONSIDERATIONS.

7. PRECAST DECK PANELS TO HAVE A 8" NOMINAL DEPTH. PREVIOUSLY DESIGNED BY A.L. ST.
ONGE FOR HS—25 LOADING.

8. ALL WELDING TO BE PERFORMED BY QUALIFIED WELDERS USING E70XX OR STRONGER WELDING
ELECTRODE.

PRECAST CONCRETE DECK PANELS

(FOUR PER POST)

SECTION @ CENTER SPAN

1

i

|

)

4X4X3%" ANGLE :
IRON, 24" LONG :
)

i

)

'I’III//’I’I’I’

4 — 7/8%¢ BOLTS —

¢ OF BEARING

HP 12X74 CONTINUOUS

6X6X%" PLATE WASHER
AT EACH BOLT

N

8X8 TIMBERS FOR BACKWALL, TYP.

el

ABUTMENT 1 ELEV. 635.82

ABUTMENT 2 ELEV. 632.16 \

BENT 1 ELEV. 634.47

1-1/4" ¢ BOLTS (TWO
PER GIRDER), TYP.

AN

2-1/4" THICK
PLATE SHIMS

7/8" ¢ BOLTS (FOUR
PER H PILE), TYP.

%" PLATE SHIMS, TYP.

BENT 2 ELEV. 633.13 E, y
\ — 8" HP 12X74, CONTINUOUS, FASTEN TO CONCRETE
WITH TEN — 1” @ HILTI BOLTS
L V4
Er5 PRECAST CONCRETE ABUTMENT, 5° X 27"
Iél \ P Y
by R o foa e ~ s 2' OF CRUSHED STONE UNDER
7/8” ¢ BOLTS (FOUR ' T g - '
péR H PILE), T&p ABUTMENT 1 ELEV. 634.14 ' | B PRECAST ABUTMENT
ABUTMENT 2 ELEV. 630.48 | |4 7 4. | '

SR TS

SO S Quczééuézuq)c‘z So=
DL LB I I
R e e e

!

HP 14X73

GEOTEXTILE FOR ROAD BED

DETAIL @ A

SEPARATOR UNDER CRUSHED STONE

BUTMENTS
z TEMPORARY BRIDGE

DETAIL @ TOP OF PILE BENT 17 = 1
1”7 =1 0 v
0 1 2
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41”0 EXPANSION BOLTS
@ 6”MIN.C.TO C.

S

o e — o o //
b B 3 - L f L\ _
\_EXP.BOLTS R L 7 i
( SEE NOTES ___3\\ |
. > &2 . \/"g HOLES ¥ '
% ___1 O I
. 1 __ = AN ( SEE NOTE 5 ) ,
BV o — |
\\_I“0 HOLE ( SEE NOTE 6 ) e o (| .
( SEF USE EXISTING HOLES T
NOTE 1) WHERE POSSIBLE <§: { 6"
TERMINAL CONNECTOR
1|
DETAIL “B” s
= 20z . STEEL BEAM INSTALLATION &
ON CONCRETE POST &
SCALE: Ifp” = -0
104" o, DETAIL “C”
I F-0") <« STRAGHT / 4|4 TERMINAL CONNECTION 20 31" 21—
¢ TO SOLID RAIL
/ SCALE: 1!/ = F=0r* | _
; 2 0 : |
/ BEND LINE ON [~ —Hr—ds i |
prrrrrrY, TERMINAL CONN I . S
/ ] “y P \"\ /
T J‘“I“\\<<;4L ' % TERMINAL CONN. /I [ S Y ~—
““““““““““““““ - | MODIFIED TO INCLUDE \ \
| —= : | F-0" FLAT EXTENSION W Sup SPACER_BIOCK
GALVANIZED AFTER
\ SHAPE [ FIT _IN FIELD FABRICAT ION
SEE NOTE 8 EXISTING CONCRETE PYLON
GENERAL NOTES
j\ 1. AT LEAST 2 PANELS (25')OF RAIL AT APPROACH TO BRIDGE SHALL BE HEAVY
| ™ DUTY STEEL BEAM. SEE STANDARD G-l FOR ADDITIONAL DETAILS.
! i I 2. ALL METAL PARTS SHALL BE GALVANIZED IN ACCORDANCE WITH AASHTO M-Il
| ! Dl 8 ) ALL FIELD ALTERATIONS TO GALVANIZED MEMBERS SHALL BE PAINTED WITH
; i 2% 18 Wy — 2 COATS OF ZINC RICH PAINT ( SECTION 708.07 ).
I 1 1 LI
| ¥ 0,/:,,1 g 1 I ! ! ! Af__r '® .y'-{'_iA 4 3. TERMINAL CONNECTORS SHALL BE STANDARD HM-TF-I3/RE-8.
] 1 1 1 1
| ! 7 [ 254 T 4. EXPANSION BOLTS SHALL BE STAINLESS STEEL , ASTM A582 TYPE 303, 1”@ BY 9
3 -1 8 A325 BOLTS | F-23 INCHES IN LENGTH WITH A MINIMUM THREAD LENGTH OF 2 INCHES. EXPANSION
| /// I /QBQQMQ, WEDGES SHALL BE ASTM A276 TYPE 304, NUTS AND WASHERS SHALL BE TYPE 18-8
| | STAINLESS STEEL.
| 4xX 3 X B N i o | 1 o 1@ EXPANSION / DETAIL “ A 5. EXPANSION BOLTS SHALL HAVE 7° MIN. DEPTH OF EMBEDMENT INTO EXISTING
e T 1o Vo BOLTS (TYP.) CONCRETE AND SHALL BE CAPABLE OF ULTIMATE TENSILE STRENGTH = 18.000 LBS MIN.
, \{LO Nt : —t—1 (SEE NOTE 5 ) BLOCKED-OUT STEEL BEAM CONNECTION DETAILS SHALL BE SUBMITTED FOR APPROVAL PRIOR TO INSTALLATION.
6 [ 82 . i F P R == O - ON CONCRETE PYLON WITH CURB
% | HE , . < SCALE: Yy = 10" 6. STEEL BEAM RAILING TO BE INSTALLED ON EXISTING CONCRETE POSTS SHALL BE
> ; 1= 1 11, © P2 DRILLED TO FIT IN THE FIELD.
- O ! O
' l k-gﬁﬂ“*s ' SEAN 7. POST SPACING TO BE 3’ - 1" AT EACH CORNER OF ALL BRIDGES FOR ONE PANAL
| (I e -0 — (12.57), UNLESS OTHERWISE NOTED. NORMAL LINE POST SPACING TO BE 6°-3".
| | TRANSITION HEIGHT
I | OF RAILTO 2-¢ 7 8. WHEN CONNECTING NEW BEAM RAIL TO EXISTING STEEL RAIL ON TRUSS BRIDGES,
CUT 2IRON e ¢ POST ; | 2 | e A " ANY EXISTING BRIDGE RAIL CUT SHALL BE CLEANED AND PAINTED IN ACCORDANCE
TOP % BOTTOM . i TERM. CONN. | ? . 41" @ EXPANSION WITH SECTION 5I3.
0. | ; R % — h ' BOLTS (TYP.)
| i VARY AS REQUIRED TO [~ i i ( SEE NOTE 5 ) 9. EXISTING BRIDGE RAILING SHALL NOT BE REMOVED UNTIL THE NEW BRIDGE RAILING
i | craor MANTAIN 4 Uy < s FROM x ) TR iy 12 X Fa AND ALL NECESSARY ACCESSORIES ARE ON THE PROJECT.
: . GRADE FACE OF RALTO FACE 4 .
| | OF BOTTOM OF CURB - l%?a 1@. ONLY ONE SIDE OF EACH BRIDGE SHALL BE WORKED ON AT A TIME.
I ! L__Jih;__ﬂﬂl__J 11. WHEN THE CURB TO RAIL OFFSET EXCEEDS 8, USE A SPACER BLOCK AS SHOWN IN
i | A .\ 2 -g A325 BOITS SECTION A-A. MAINTAIN 4 !/ + Y5’ CURB TO RAIL OFFSET.
' s 12. THE POST MAY BE DRILLED THROUGH AND THE RAIL FASTENED WITH ONE % @
DETAIL L) } GALVANIZED BOLT. A 6’ SQUARE GALVANIZED WASHER I/, THICK ) SHALL BE
SECTION A-A INSTALLED ON THE BACK SIDE OF THE POST.
TERMINAL CONNECTION TO SPACER BLOCK DETAIL

SCALE: o =0~

NOV. 29,

FEB. 15, 1978 - CONSTRUCTION DETAILS REVISED

NOV. 25,

REVISIONS AND CORRECTIONS
1977 - ORIGINAL APPROVAL DATE

1980 - TITLE BLOCK REVISED

JUNE 1, 1994 - REISSUED, WITHOUT CHANGE,

UNDER NEW SIGNATURES.

APPROVED

| —

APPROVED FOR THIS PROJECT
AND/OR DESIGN IMPLEMENTATION,
FHWA FINAL APPROVAL PENDING.

Hoirgy*
[/ DESIGN E 4

DIRECTOR OF

ENGINEERING

STEEL BEAM GUARD RAIL ATTACHMENTS
TO EXISTING BRIDGE

TERMINAL CONNECTOR FOR STEEL BEAM GUARD RAIL

A
e ST AND AR
g 2
| I
):% \0% @ i
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