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ASD Alternate Stress Design
ACI American Concrete Institute
AISC American Institute of Steel 

Construction
AISI American Iron and Steel 

Institute
ASTM American Society for Testing 

and Materials
AWS American Welding Society
AB Anchor Bolt
B Bottom
BM Beam
BRG Bearing
BLK Block
BOF Bottom of Foundation
BOT Bottom
BRKT Bracket
CIP Cast-In-Place
CLR Clear
COL Column
CONC Concrete
CMU Concrete Masonry Unit
CRSI Concrete Reinforcing Steel 

Institute
CJ Construction Joint, Control 

Joint
CONT Continuous
DEPR Depression
DET Detail
DL Development Length
DIA Diameter
DIM Dimension
DIR Direction
DWLS Dowels
EA Each
EE Each End
EF Each Face
EJ Expansion Joint
ES Each Side
EQ Equal
EW Each Way
EXP Bolt Expansion Bolt
EXP JT Expansion Joint
FF Finished Floor
FL Floor
FT Foot or Feet
FND Foundation
FS Far Side
GALV Galvanized
GA Gauge
GR Grade
GB Grade Beam
GP Gusset Plate
HT Height
HP High Point
HS High Strength
HEF Horizontal Each Face
HIF Horizontal Inside Face
HOF Horizontal Outside Face
HOR Horizontal
IN Inch
ID Inside Diameter
ICBO International Conference of 

Building Officials
INV Invert
JT Joint
JST Joist
K Kip (1000 Pounds)
LW Light Weight
LWC Light Weight Concrete
LRFD Load and Resistance Factor 

Design
LLV Long Leg Vertical LP Low 

Point
MAS Masonry
MTL Metal
NF Near Face
NWC Normal Weight Concrete
NIC Not in Contract
NS Near Side
OC On Center
OD Outside Diameter
OPNG Opening
PC Pile Cap
PL Plate
PT Point
PVC Polyvinyl Chloride
PSF Pounds per Square Foot
PSI Pounds per Square Inch
R Radius
REINF Reinforced
RETG Retaining
RET Return
RE Right End
SECT Section
SC Shear Connector
SHT Sheet
SLV Short Leg Vertical
SIM Similar
SOG Slab on Grade
SL Splice Length
SQ Square
STD Standard

ABBREVIATIONS

STL Steel
SDI Steel Deck Institute
SF Step Footing or Square Foot
STIFF Stiffener
STR Structural
SUP Support
SYM Symmetrical
THK Thick or Thickness
THRD Threaded
T&B Top and Bottom
T Top
TO Top of
TOC Top of Concrete
TOF Top of Foundation or Floor
TOS Top of Steel
TOW Top of Wall
TYP Typical
UNO Unless Noted Otherwise
US Underside
VEF Vertical Each Face
VIF Vertical Inside Face or Verify 

in Field
VOF Vertical Outside Face
WWF Welded Wire Fabric
W/ With
WP Working Point
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DIAGONAL BAR
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(4) #4 BAR (TYP.)b

BEND REINFORCING AS
NECESSARY AT JOINTS
OR OTHER OBSTRUCTION

b

WALL OR
SLAB

OPENING

b

AS

#4x3'-6" EACH
CORNER, IN
CENTER

62"

79"

70"#9

#10

#8

54"

61"

48"

24"

30"

54"

36"#6

#7

#5

30"

42"

24"

SIZE

#4

BAR

18"

a b

1.  'AS' = ADDITIONAL BARS EQUAL IN TOTAL NUMBER TO REGULAR
REINFORCEMENT CUT BY THE OPENING. PLACE ONE-HALF TOTAL BARS TO
EACH SIDE OF OPENING & IN THE SAME TRANSVERSE POSITION AS THE
REGULAR REINFORCEMENT.
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1. APPLICABLE SPECIFICATIONS AND CODES:
a. CONSTRUCTION AND DESIGN SHALL BE IN ACCORDANCE WITH THE 

AMERICAN CONCRETE INSTITUTE SPECIFICATIONS AND THE 
REQUIREMENTS NOTED AS FOLLOWS.

STRUCTURAL GENERAL NOTES:

3. CONSTRUCTION LOADS:
PROVIDE TEMPORARY BRACING, SHORING OR OTHER SUPPLEMENTAL
SUPPORT DURING CONSTRUCTION AS NECESSARY TO PROTECT THE
STRUCTURES FROM EXCESSIVE CONSTRUCTION LOADS.

4. CONCRETE:
a. CONCRETE CONSTRUCTION SHALL CONFORM TO THE AMERICAN 

CONCRETE INSTITUTE BUILDING CODE REQUIREMENTS FOR 
REINFORCED CONCRETE (ACI 318).

b.  DETAILING, FABRICATION AND PLACEMENT OF REINFORCEMENT 
SHALL CONFORM TO DETAILS AND DETAILING OF CONCRETE 
REINFORCEMENT (ACI 315).

c.  MATERIALS
i.  STRUCTURAL CAST-IN-PLACE - f'c = 4,000 PSI MINIMUM.
ii.  REINFORCING BARS - - - - - - - - ASTM A615, GRADE 60

d.  ALL BENT REINFORCING BARS SHALL BE SHOP FABRICATED ONLY.  
REBENDING OR WELDING OF REINFORCEMENT WILL NOT BE 
PERMITTED UNLESS AUTHORIZED BY ENGINEER.

e.  END HOOKS IN REINFORCING BARS & LAP SPLICES SHOWN ON THE 
DRAWINGS BUT NOT DIMENSIONED SHALL CONFORM TO ACI 318.

f.  CONCRETE COVER OVER REINFORCEMENT SHALL BE 2" CLEAR, 
EXCEPT CONCRETE PLACED AGAINST AND PERMANENTLY IN 
CONTACT WITH EARTH SHALL BE 3" CLEAR.

g.  REINFORCEMENT SPLICES ARE NOT PERMITTED EXCEPT AS 
DETAILED OR AUTHORIZED BY ENGINEER. LAP REINFORCING BARS 
THE FOLLOWING MINIMUMS AT ALL SPLICES, CORNERS AND 
INTERSECTIONS, UNLESS OTHERWISE INDICATED. TOP BARS ARE 
HORIZONTAL BARS WITH MORE THAN 12" OF CONCRETE CAST BELOW
THE BAR.

BAR SIZE REG. BARS TOP BARS
#3 1'-3" 1'-7"
#4 1'-7" 2'-1"
#5 2'-0" 2'-7"
#6 2'-5" 3'-1"
#7 3'-6" 4'-6"
#8 4'-0" 5'-2"
#9 4'-6" 5'-10"
#10 5'-1" 6'-7"

h. STAGGER ADJACENT REINFORCEMENT LAP SPLICES IN WALLS 18" 
MINIMUM.

i. PROVIDE BAR SUPPORTS TO PROPERLY SECURE AND SUPPORT 
REINFORCING BARS AT POSITIONS SHOWN ON THE DRAWINGS. IN 
ADDITION TO NORMAL ACCESSORIES PROVIDE #5 STANDEES AT 36" 
O.C. TO SUPPORT TOP REINFORCEMENT IN BASE SLABS, AND #3 U 
OR Z SHAPE SPACERS AT 72" O.C. EACH WAY IN WALLS WITH TWO 
CURTAINS OF REINFORCEMENT.

j. DOWELS, PIPES AND OTHER INSTALLED MATERIALS AND 
ACCESSORIES SHALL BE HELD SECURELY IN POSITION DURING 
CONCRETE PLACEMENT.

k. REINFORCING BARS AND ACCESSORIES SHALL NOT BE IN CONTACT 
WITH ANY PIPE, PIPE FLANGE OR METAL PART EMBEDDED IN 
CONCRETE. PROVIDE 2" CLEARANCE IN ALL CASES UNLESS 
OTHERWISE INDICATED. NO EMBEDDED ITEM SHALL BE SUSPENDED
FROM, SUPPORTED BY, OR BRACED IN PLACE FROM THE 
STRUCTURAL REINFORCEMENT.

l. LOCATE CONSTRUCTION JOINTS AS SHOWN ON THE DRAWINGS OR 
AS AUTHORIZED BY ENGINEER.

m. THOROUGHLY CLEAN BY MECHANICAL SCARIFICATION ALL BONDED 
CONSTRUCTION JOINTS PRIOR TO PLACING CONCRETE IN ADJACENT
POUR.

n. BEGIN SPACING OF BARS THAT PARALLEL CONSTRUCTION AND 
EXPANSION JOINTS 2" CLEAR FROM EACH SIDE OF JOINT.

o. CHAMFER ALL EXPOSED CONCRETE EDGES 3/4", UNLESS 
OTHERWISE DICATED.

p. ALL NEW CONCRETE IS CAST-IN-PLACE UNLESS OTHERWISE NOTED.
q. SCHEDULE AN ENGINEERING INSPECTION OF THE REINFORCEMENT 

PRIOR TO PLACING OF ANY CONRETE.

5. STRUCTURAL STEEL
a. STRUCTURAL STEEL CONSTRUCTION SHALL CONFORM TO THE 

AMERICAN INSTITUTE OF STEEL CONSTRUCTION SPECIFICATION FOR 
THE DESIGN, FABRICATION AND ERECTION OF STRUCTURAL STEEL 
FOR BUILDINGS.

b. MATERIAL
i. STRUCTURAL PLATE - - - - - - - - - - - - ASTM A572, GRADE 50
ii. SHAPES - - - - - - - - - - - - - - - - - - - - - - ASTM A36 OR A992
iii. HANDRAIL POSTS AND RAILS  - - - - - - ASTM A53 GRADE B
iv. BAR GRATING - - - - - - - - - - - - - - - - - - - ASTM A36

c. ALL WELDING SHALL CONFORM TO AMERICAN WELDING SOCIETY 
STRUCTURAL WELDING CODE-STEEL (AWS D1.1), AND SHALL BE 
PERFORMED BY WELDERS QUALIFIED BY THE APPROPRIATE AWS 
TEST FOR THE WELDING PERFORMED.

d. ALL STEEL METALWORK FOR THE PROJECT SHALL BE HOT-DIP 
GALVANIZED AFTER FABRICATION, OTHER THAN STAINLESS STEEL OR
STEEL SPECIFICALLY INDICATED TO BE PAINTED.

e. ADHESIVE ANCHORS SHALL BE HILTI HIT RE 500 V3 ADHESIVE WITH 
ASTM F1554 GRADE 36 ANCHOR RODS OR APPROVED EQUAL. 
ANCHORS SHALL BE HOT-DIP ZINC COATED IN ACCORDANCE WITH 
ASTM A153.

6. EXISTING CONSTRUCTION
a. DIMENSIONS, ELEVATIONS AND DETAILS OF EXISTING CONSTRUCTION

WERE OBTAINED FROM FIELD INVESTIGATIONS. THE CONTRACTOR 
SHALL VERIFY ALL EXISTING CONDITIONS NECESSARY TO PROPERLY
COORDINATE NEW CONSTRUCTION AND NOTIFY THE ENGINEER OF 
ALL VARIATIONS IN THE DETAILS, DIMENSIONS AND ELEVATIONS OF 
EXISTING CONSTRUCTION FROM THOSE SHOWN ON THE DRAWINGS.

b. CLEAN AND PREPARE ALL EXISTING SURFACES THAT WILL BE IN 
CONTACT WITH NEW CONSTRUCTION AS INDICATED AND AS 
ACCEPTABLE TO ENGINEER IMMEDIATELY PRIOR TO PLACING NEW 
CONCRETE. APPLY BONDING COMPOUND TO ALL EXISTING 
CONCRETE SURFACES THAT WILL BE IN CONTACT WITH NEW 
CONCRETE.

c. PROTECT EXISTING MATERIALS FROM DAMAGE DURING 
CONSTRUCTION.

d. FURNISH AND INSTALL TEMPORARY SHORING OR BRACING AS 
NECESSARY TO PROVIDE SUPPORT AND STABILITY FOR EXISTING 
WALLS AND FRAMING DURING DEMOLITION AND CONSTRUCTION.

e. UPON COMPLETION OF DEMOLITION ACTIVITIES, SCHEDULE AN 
ENGINEERING INSPECTION PRIOR TO CONSTRUCTING NEW 
FEATURES.

5. STRUCTURAL STEEL (CONTINUED)

f. BAR GRATING DESIGN AND FASTENERS BASED ON PRODUCTS 
MANUFACTURERED BY THE MCNICHOLS COMPANY. INDIVIDUAL BAR 
GRATING SECTIONS TO BE SIZED TO RESULT IN A GROSS SECTION 
WEIGHT OF 50 TO 60 LBS.

g. BAR GRATING TO BE CONNECTED TO SUPPORTING STEEL BEAMS AT 
12" O.C. MAXIMUM WITH GRATING MANUFACTURER'S STANDARD CLIPS
AND FASTENERS. ACCEPTABLE PRODUCTS INCLUDE MCNICHOLS 
TYPE GFSS-1, SSGC, GN OR APPROVED EQUAL. SEE DETAILS FOR 
CONNECTING BAR GRATING TO CONCRETE.

2. DESIGN LOADS:
a. DEAD LOAD - - - - - - - - - - SELF-WEIGHT OF INDIVIDUAL ELEMENTS, 

COMPONENTS AND EQUIPMENT.
b. LIVE LOADS

i. CATWALKS AND STEEL PEDESTRIAN WALKWAYS - - - 40 PSF OR 
300 LBS CONCENTRATED LOAD.

ii. FALL PROTECTION CLIPS - - - - - - - - - - - 300 LBS
iii. HANDRAILS - - - - - - - 50 PEF OR 200 LBS CONCENTRATED LOAD.

DETAIL
GS01

1

TYPICAL ADDITIONAL REINFORCEMENT
AT OPENINGS
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T.O.W.
EL.=40.00'

T.O.GRATING
EL.=40.13'

5/8" DIA. HILTI EPOXY
ANCHORS WITH 3 1/2"

EMBEDMENT (TYP)

5/8" DIA. A325N HEX BOLTS
WITH STANDARD HEX NUT

& WASHER (TYP)

NOTES:

1. BEAM CONNECTIONS TO FLAT WALL SURFACES SIMILAR.

2. PROVIDE SHORT-SLOTTED HORIZONTAL HOLES FOR
CONNECTION TO STEEL BEAM.
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L3X3X1/4 X0' - 5 1/2"

1'
 -

 0
"

1-1/2" X 1/8"
GALVANIZED TYPE
GW BAR GRATING
BY MCNICHOLS OR
EQUAL (TYP)

5/8" DIA. HILTI EPOXY
ANCHORS WITH 3 1/2"
EMBEDMENT (TYP)

2 1/2"1 1/2" 1 1/2"

1 
1/

2"

B

B

NOTE:

1. FIELD DRILL CENTERLINE OF
THE CHANNEL WEB FOR
INSTALLING PIPE HANGER.

T.O.W.
EL.=40.00'

T.O.GRATING
EL.=40.13'

SECTION A-A

5/8" DIA. HILTI EPOXY
ANCHORS WITH 3 1/2"

EMBEDMENT (TYP)

5/8" DIA. A325N HEX BOLTS
WITH STANDARD HEX NUT

& WASHER (TYP)

W10X22

1-1/2" X 1/8"
GALVANIZED TYPE
GW BAR GRATING
BY MCNICHOLS OR
EQUAL (TYP)

L3-1/2X3-1/2X1/4X0'-6" (TYP)

T.O.W.
EL.=40.00'

T.O.GRATING
EL.=40.13'

T.O.S.
EL.=39.00'

SECTION B-B

1-1/2" X 1/8"
GALVANIZED TYPE
GW BAR GRATING
BY MCNICHOLS OR
EQUAL (TYP)

1'
 -

 0
"

L3X3X1/4 X0' - 5 1/2"

5/8" DIA. HILTI EPOXY
ANCHORS WITH 3 1/2"

EMBEDMENT (TYP)

C6X8.2

EXISTING 8"
CONCRETE WALL

T.O.GRATING
EL.=40.13'

5/8" DIA. HILTI EPOXY
ANCHORS SPACED @

12' O.C. WITH 3 1/2"
EMBEDMENT (TYP)

L3-1/2X2-1/2X1/4

1-1/2" X 1/8"
GALVANIZED TYPE
GW BAR GRATING
BY MCNICHOLS OR
EQUAL (TYP)

1"

T.O.S.
EL.=40.00'

T.O.W.
EL.=40.00'

T.O.GRATING
EL.=40.13'

EXISTING 8"
CONCRETE WALL

1-1/2" X 1/8"
GALVANIZED TYPE
GW BAR GRATING
BY MCNICHOLS OR
EQUAL (TYP)

GALVANIZED SADDLE ANCHOR (MCNICHOLS
CB OR EQUAL) FASTEN TO CONRETE WITH

THREADED ROD WITH NUTS , WASHERS & A
1/4" DROP-IN ANCHOR (HILTI HDI-P OR
EQUAL) PROVIDE NO LESS THAN ONE

FASTENER PER GRATING SECTION (TYP)

NOTE:

1. ALL-THREAD TO CONFORM
TO ASTM A36 OR A307.

T.O.W.
EL.=44.00'

CB BENT P 5/8" X 3'-10"
X 1'-4"

L

WELD STRINGER TO PL

C10X15.3

(4) 5/8" DIA. HILTI EPOXY
ANCHORS EQUALLY
SPACED WITH 3 1/2"
EMBEDMENT (TYP)

6"
2" DIA. SCHEDULE 80 X
4" LONG GALVANIZED
PIPE SLEEVE

P 5/8" X 3" X 0'-7"

1-1/2" DIA. SCHEDULE
40 GALVANZIED POST
(TYP)

L
C C

(2) 9/16" DIA. X 1" LONG
SLOTTED HOLES FOR

1/2" DIA. X 2" STAINLESS
STEEL BOLTS

3/8" DIA. A307 HEX BOLT
& STANDARD HEX NUT

1"

1"

2 1/2"

2 1/2"
7"

5/
8"

1/4"

2" DIA. SCHEDULE 80 X
4" LONG GALVANIZED
PIPE SLEEVE

P 5/8" X 3" X 0'-7"

1-1/2" DIA. SCHEDULE
40 GALVANZIED POST
(TYP)

L

(2) 9/16" DIA. X 1" LONG
SLOTTED HOLES FOR

1/2" DIA. X 2" STAINLESS
STEEL BOLTS

SECTION C-C

3/8" DIA. A307 HEX BOLT
& STANDARD HEX NUT

ELEVATION

GUARDRAIL
SCHEDULE 40

1'
 -

 9
"

1'
 -

 9
"

3'
 -

 6
"

TOP OF
CONCRETE

PLATE 1/2"X6"XCONT.
KICK PLATE. WELD PLATE
TO EACH POST (TYP)D D

(4) 5/8" DIA. ADHESIVE
ANCHORS.

SECTION D-D

3"
1 

1/
2"

6"

1 
1/

2"

5"

8"

1 1/2"1 1/2"

(TYP)

GUARDRAIL POST
SCHEDULE 40

N
o
.

P
ro
je
c
t

D
A
T
E

V
IL
L
A
G
E
 
S
A
F
E
 
W
A
T
E
R

Sheet No.

OFSHEET

A
p
p
ro
v
e
d

D
ra
w
n

D
a
te

D
e
s
ig
n
e
d

B
Y

R
E
V
IS
IO
N

C
IT

Y
 O

F 
T

H
O

R
N

E
 B

A
Y

P
.O

. B
O

X
 1

91
10

T
H

O
R

N
E

 B
A

Y
, A

LA
S

K
A

 9
99

19
(9

07
) 8

28
-3

38
0

F
A

X
 (

90
7)

 8
28

-3
37

4
w

w
w

.th
or

ne
ba

y-
ak

.g
ov

THOR
NE

B
A

Y
, A

LA
SK

A

F OUN
D

E
D

A
U

G
U

S
T

2
,1982

90
7-

37
4-

02
75

35
35

 C
ol

le
ge

 R
oa

d,
 #

10
0

F
ai

rb
an

ks
, A

la
sk

a 
99

70
9

W
W

W
.D

O
W

L
.C

O
M

A
E

C
L8

48

23

APPROVED FOR CONSTRUCTION

FINAL BID SET

FO

E T AT

A
L

A
SK

S

A

M
AT

TH
EW

 J.
 M

ET
TL

ER
SE

 1
39

20

49
TH

R EG I S T E R ED P RO F E
S S

I O
N A

L
ST

RU
CTU

RALENGINEER

\\B
Z

N
-F

S
\b

zn
-p

ro
je

ct
s\

29
\5

00
93

-0
1\

65
C

A
D

\S
tr

uc
tu

ra
l\M

R
-S

T
-D

T
-5

00
93

-0
1-

W
W

T
P

.r
vt

S05

2
0
1
8
-
0
3
-
0
9

1
5
2
9
.5
0
0
9
3
.0
1

M
M

N
C

C
N

U
V

 D
IS

IN
F

E
C

T
IO

N
S

T
R

U
C

T
U

R
A

L
D

E
T

A
IL

S
20

18
-0
3-
09

DETAIL
S05
4

W10x12 CONNECTION DETAIL
S05
5

PIPE HANGER SUPPORT CONNECTION0 1

scale feet

1

0 1

scale feet

1

DETAIL
S05
6

GRATING SUPPORT ANGLE
CONNECTION

0 1

scale feet

DETAIL
S05
7

BAR GRATING TO CONCRETE
CONNECTION
0 1

scale feet

DETAIL
S05
8

STAIR STRINGER TO EXISTING
CONCRETE CONNECTION

0 1

scale feet

1

DETAIL
S05
9

HANDRAIL POST MOUNT CONNECTION

0 1

scale feet

DETAIL
S05
10

TYPICAL GUARDRAIL - STEEL TO
CONCRETE

0 1

scale feet

1
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NEW GUARDRAIL

EXISTING GUARDRAIL

1-1/2" X 1/8"
GALVANIZED TYPE
GW BAR GRATING
BY MCNICHOLS OR
EQUAL (TYP)

UV BANK

UV BANK

NEW GUARDRAIL

EXISTING GUARDRAIL

W10X22

W10X12

NOTE:

1. GRATING NOT SHOWN FOR CLARITY.

1-1/2" X 1/8"
GALVANIZED TYPE
GW BAR GRATING
BY MCNICHOLS OR
EQUAL (TYP)

UV BANK

UV BANK

1-1/2" X 1/8"
GALVANIZED TYPE
GW BAR GRATING
BY MCNICHOLS OR
EQUAL (TYP)

C6X8.2
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1

LOOKING NORTH

ISOMETRIC - PARTIAL
S06

2

LOOKING NORTH 2

ISOMETRIC - PARTIAL
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3

LOOKING WEST

ISOMETRIC - PARTIAL
S06

4

LOOKING SOUTH
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