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| J—J ua:a%_ll_t L-oad(F[]f Y Jro<d |L|K!)~JE -SW
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LOAD DISTRIBUTION TABLES

CASE1
Resulting Distributed Forces at the top of the frame in kips
Frame Garage Level 1 Level 2 Level 3 Level 4

A 78.65 64.51 48.43 31.67 13.98
B 25.05 20556 | 1542 1009 | 446
C 56.42 46.27 | 3474 2272 | B67
D 56.42 46.27 34.74 22.72 8.67
E 78.65 f4.51 48 43 31.67 13.88
F 25.05 2055 | 1542 1009 | 446
& 0 0 _ 0 0 _ 0

CASE 2

Resulting Distributed Forces at the top of the frame in kips
Frame Garage Level 1 Level 2 Level 3 Level 4

A MIA MAA | MNAA WA | 1T
B MIA MAA - NAA MA S 184
c MIA MAA MIA MIA 0.06
D MIA MAA MIA MIA 0.06
E MNIA MAA- | NAA MAC | 1T
F MAA MAA | NAA MfA | 184
G 46.65 38.26 28.72 18.8 8.3

CASE 3

Resulting Distributed Forces at the top of the frame in kips

Frame | Garage Level1 | Level2 Level 3 | Leveld

A M/A MA - N/A MA | 951
B /A /A MAA /A, 3.87
C MIA /A MAA /A [

D MIA MAA - NAA MA T

= MIA MAA - N/A MIA | 951
F /A MAA /A /A 3.87
G M/A /A /A MAA 6.67

MOTE: M/A - values that do not control the design'
italicized are the values that control the design
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Frame
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AC

Frame
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Steel Memeber design Summary

Braced Frame A Size

i Level0 @ Levell Level2
| WH2x106 | W12x106 | W12x106

W1Bx35 | WHEBx35 | W1Bx35
WHZ106 | W12x106 | W12x106
Wiaxho Woxd8 | VWBx35h

Braced Frame B Size

: Level0 | Level1l Level?2
| Wi2xB5 | W12xB5 | W12x65
W18x35 | W18x356 | W18x35

WH2xB5 | WI2xB5 | WH12xB5
W8x35 Wax31 | WBx28

Braced Frame C Size

: Level0 @ Levell Level2

W12x96 | WH2x956 | W12x56

| W18x40 | W18x40 | W18x40

WH2x96 | W12x96 | W12x96
Waxds Wex35 | WBx31

Braced Frame D Size

: Level0  Levell Level2
| W1Zx86 | W12x96 | W12x96

W40 | WHEBx40 | W1Bx40
WH2x96 | WI2x96 | W12x56
WWaxd8 Wex35 | Wiax3d1

Braced Frame E Size

: Level0 @ Level1l Level2
| WH2x106 | W12x106 | W12x106
WH1Bx35 | W18x35 | W18x34

WH2A06 | WH2x106 | W12x106
Wax568 Woxd8 | WBx35

Braced Frame F Size

: Level0 @ Levell Level2
| Wi2xB5 | W12xB5 | W12x65

W1Bx35 | W18Bx35 | W18x35
WH2xB65 | W12x65 | W12xB5
Wax35 Wax31 | WBx28

Braced Frame G Size

: Level0  Levell Level2
| WiZx86 | W12x96 | W12x96
W1Bx26 | W16x26 | W16x26

W12x96 | W96 | W12x56
Wax35 W31 W31

80

Level3
W12x50
WH18x35
W12x50
Wax31

Leveld
WH2x35
W8x35
WH2x35
W24

Levell
W2x40
WEx40
W2x40
Wiax28

Leveld

W1Bx40
W12x40
WWaxZa

Level3
WH2x50
WHEx35
WH2x50
Wax31

Leveld
WH2x35
W18x35
WH2x35
W24

Leveld
W2x40
W1Gx26
WH2x40
Wax24

i Level 4
| WH12x50

W1Bx26
W12x50
Wiax21

: Level 4
| W12x35

W21:50
WH12x35
Wax21

: Level 4
| W12x40
W/18x35

W1 240
Wax21

: Level 4
W12x40 |

W 2x40
WH18x35
WH12x40
Wiax21

: Level 4
| WH12x50
WH1Ex26

WH2x50
Wax21

: Level 4
| W12x35

W21x50
W12x35
Wax21

: Level 4
| W1Zx40
V1626

WH2x40
Wax21
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__2.213 & 4
13,98° LITTTTTTIY lL=30 psf  Burigpsd

L 16% g

DL 28 pod

Wy 1.2(28)m8e)11.6(:ES)

= 273 b/
= 0. 273 F/f)
_r :j‘ | g Coevan 2[@o0 L‘*Z)(TE P.,-(‘)
> T& = o 2"
Qw&_@i' hje— Rux
T;J,\r Ryy

E”@ :O:"‘f(“"*g)w‘ (g19)(15) + 70.1(30)’— 20 Ry

e
qu: gO,EL |
‘ (&p.,: L(?O.Z_\.-}- &9 — 830.8 = 67.?7‘

Rlxtzwﬁ 198 = 6'.“7‘?&

o T
a4
&
5a8"
(4
74,5
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gl AEATIS P el
=2 £
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| Broced Frowm EM & X LAY S

= Broced Fremme - Woll A

Level = ) ‘
e = zea " 28295
i,!éﬂnfﬂ
T 1 0.3ugr"“% W = [12a) +1810aY]1,s'
U P i m A :
il (& Wl 1%y « = 03U F /Y

50 SHEETS

=160 +1¢(0d)] 5
By 7 ’;'Lﬂ = 1,160 /4
3 e, 4 =

£
‘F!Lg Colowmp Leads,
S
‘f ) = 232 FS“{'
' ley= (00 @) Y23z psf )~ 14,89 T 4+ @y 405 = zez. 3%
/o002

Cy= (F00)(232)-7. T = 7,158% + 808 ro5 = 23298 N |
/_‘\/__/_\Do/dﬂ TR TRAT . T e ‘
— c‘ (A )(Pu)" Wi Povmlxi Nisd loads, ¢ Ealowin faeds m

AL AT AL AL AL AL T N e

Lz (e}t 1 B(109)

ZMg-0- |L1(‘gh£,"|zj+ 6(18)(S) + ozu8(20)015)+ 282 95 (30)
= 30 Rp,
Rpy= zo0u.88"°
Ray = 1.16(10)4 \2ug( 30y 222,95 + 262 .18 -30Y4.88

= Zgzn*
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Broced Frome b@f‘u%n, - 7(‘1} Leve| 2-71
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Braced Freme - Well A

Level 2
(<3} Tz
) ook . c;= 4561 ¢
H@%W i - €27 5o1.03%
Ryas 449.06°
" 5 Byp~ EILDS
B Rua = zuz®
R B2 Rup- zaz
MEMBER ariol Force (k) Direction
A B Lrralig &
B € Le c
c D (ERT c
A C & L

84




Rroced  Frowme Desna_n @ >____ Level (-2

Leve| |

e c = buz.yl " Ray- o e
o Cer TRZ0C Ry = LS
lehd: 6"115‘ = RAX:QDF: '?,Z.ZSL

99 56,1
u2d, 24 1813
MEMRE 2 AxiaL Force Tyt ee o5 A
)
AB SR <
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<D 77¢ C
AC B T
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Level O Fo= T1B.65 ¥
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MEMBREER Axior Force Dirrectron
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D lEey =,
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| Rroced Frome Design (?) wall R ‘W“’P-._qgl

| Woll R
B ‘ Level’ f4f
e,z (sts¥zo)( 78 psf) = 448"
Cat (W3 A8 psil Y= 2EHF
C\ C'L = ( )( )( Ps 3 |
- E
4,44 Fu® 4 Ye
¢ Rz
588 | Ray = 40.56°
i;’ D&— R]})‘ Z.ZZ-.t
g Ry R Cpx i Y
“i‘ Ay
&§ ﬁl RDY
S
| Metee Axr AL F)olzce reecTion
| (3
' AR L6, B &
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CB 4,34 L
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100 SHEETS
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22-141 50 SHEETS
22-144 2008

22-142

5

EAMPAD

RBroced Frewe b?ﬁiﬁh &) ‘ kdolfl 1B —

Lewel =%
c = (z0')30) (232 ps0) % yo.56° + 6.5 180,26

Co= ()26) (232 psf) & 41345+ 052 Jup 2y ©

&

Fa= lo.09"

MeMBRE R AxiAL Force Direclioy
AR 18%;)25 &
B 10,9 <
D> 61,5 &
AL 1815 e
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Broeced Frov\‘\f’_bfitam (ﬂ) [Well 3, Levels 0— 2

Wace B
;
o Level z Level | Level O Dreclioy
ME MRE R Axi AL fme AxtAL Forc€ | AmioL Fovec
@3 _(lC) (lc)
AR S04 422, 8 £3%,7 c
BC [5iyz 20,58 25,05 <
— <D z BR AN X% ,8 G
EEL
T A 2 6.5 35 34 43| T
2 Cz zéta ™ 292, 9 24,1
N
@g: |

89



(10)

| Woll € — Y- Ron 230
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K Job No Sheet No Rev
. Part
Software licensed to PENN STATE UNIVERSITY
Job Title Ref
B Dale22-Nov-06
Client

Flle Braced Frame Evaluatio ]Dateﬁ'me 22-Nov-2006 16:22

Job Information

Engineer Checked Approved
Name:
Date: 22-Nov-06
| Structure Type | SPACE FRAME | 2 Z
=
Number of Nodes 4 | Highest Node 4 78,3
Number of Elements 4 | Highest Beam 5
Number of Basic Load Cases 1 | 5/
Number of Combination Load Cases 0 P
Included in this printout are data for: | a
| An [ The Whole Structure o) /ll/
Included in this printout are results for load cases:
Type Name
Primary 1 WIND LOAD
Beam End Forces
Sign convention is as the action of the joint on the beam.
Axial Shear Torsion Bending
Beam | Node Lic Fx Fy Fz Mx My Mz
(kip) (kip) (kip) (kip'in) (kipiin) (kip'in}
1 1 1:WIND LOAD 0.000 0.000 0.000 0.000 0.000 0.000
2 1:WIND LOAD -0.000 -0.000 0.000 0.000 0.000 0.000
2 2 1:WIND LOAD 78.800 0.000 0.000 0.000 0.000 0.000
3 1:WIND LOAD -78.800 -0.000 0.000 0.000 0.000 0.000
3 3 1:WIND LOAD 36.773 0.000 0.000 0.000 0.000 0.000
4 1:WIND LOAD -36.773 -0.000 0.000 0.000 0.000 0.000
5 1 1:WIND LOAD -86.958 0.000 0.000 0.000 0.000 0.000
3 1:WIND LOAD 86.958 -0.000 0.000 0.000 0.000 0.000
Reactions
Horizontal | Vertical |Horizontal Moment
Node Lic FX FY Fz Mx MY Mz
{kip) (kip) (kip) (kip'in) (kip'in) (kipin)
1:WIND LOAD -78.800 -36.773 0.000 0.000 0.000 0.000
4 1:WIND LOAD -0.000 36.773 0.000 0.000 0.000 0.000
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Job No Sheet No Rev
V /4
Software licensed ta PENN STATE UNIVERSITY Pad
Job Title Ref
Broced Fromé€ Fover i bhudroln By Pate2-Nov-06
Cliant File Braced Frame Evaluatio |CateTime 22.Noy-2006 16:05
Job Information
Engineer Checked Approved
Name:
Date: 22-Nov-06 ) -~ )
2] [%
5 = — 2
[ Structure Type | SPACE FRAME | 28.8% N ; P |
1O S~ . | =
| Sl ‘ &
Number of Nodes 4 | Highest Node 4 ! ‘ P |
Number of Elements 5 | Highest Beam 5 ‘ & Yy \
|
Number of Basic Load Cases 1 “,“J" li
Number of Combination Load Cases 0 #
Included in this prinfout are data for:
LAl [ The Whole Structure |
Included in this printout are results for load cases:
Type Lic Name
Primary 1 Wind Load
Beam End Forces
Sign convention is as the action of the joint on the beam.
Axial Shear Torsion Bending
Beam Node LiC Fx Fy Fz Mx My Mz
(kip) (kip) (kip) (kipin) (kipin) (kip'in)
1 1 1:Wind Load -25.232 0.000 0.000 0.000 0.000 0.000
2 1:Wind Load 25232 -0.000 0.000 0.000 0.000 0.000
2 2 1:Wind Load 24,731 0.000 0.000 0.000 0.000 0.000
3 1:Wind Load -24.731 -0.000 0.000 0.000 0.000 0.000
3 3 1:Wind Load 11.541 0.000 0.000 0.000 0.000 0.000
4 1:Wind Load -11.541 -0.000 0.000 0.000 0.000 0.000
4 4 1:Wind Load 59.666 -0.000 0.000 0.000 0.000 0.000
2 1:Wind Load -59.666 0.000 0.000 0.000 0.000 0.000
] 1 1:Wind Load -27.292 0.000 0.000 0.000 0.000 0.000
3 1:Wind Load 27.292 -0.000 0.000 0.000 0.000 0.000
Reactions
Horizontal | Vertical |Horizontal Moment
Node L/C FX FY: FZ MX MY MZ
(kip) (kip) (kip) (kipiin) (kipin) (kip'in)
1 1:Wind Load -24.731 -36.773 0.000 0.000 0.000 0.000
4 1:Wind Load -54.069 36.773 0.000 0.000 0.000 0.000
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Job Na

Sheet No

Software licensed to PENN STATE UNIVERSITY PRt
Job Title Ref
By Dateps_Nov-06 Chd
Client Flle Braced Frame Evaluatio |P5%/Tme 22-Nov-2006 17:00

Job Information

Engineer Checked Approved
Name:
Date: 22-Nov-06
| | | - -
Structure Type SPACE FRAME .
- 185 /
Number of Nodes 5 | Highest Node 5 = | ;
Number of Elements B | Highest Beam 6 s
I //6
Number of Basic Load Cases i ‘ /'/
Number of Combination Load Cases 0
Included in this printout are data for: I/ZL
| Al [ The Whole Structure |
Included in this printout are resulls for load cases:
Type LiC Name
Primary 1 Wind Load
Beam End Forces
Sign convention is as the action of the joint on the bearn.
Axial Shear Tarsion Bending
Beam Node LiC Fx Fy Fz Mx My Mz
(kip) (kip) (kip) (kip'in) (kipiin) (kipiin}
1 1 1:Wind Load 0.000 0.000 0.000 0.000 0.000 -0.000
2 1:Wind Load 0.000 -0.000 0.000 0.000 0.000 0.000
2 2 1:Wind Load 78.800 0.000 0.000 0.000 0.000 0.000
3 1:Wind Load -78.800 0.000 0.000 0.000 0.000 0.000
3 3 1:Wind Load 0.000 0.000 0.000 0.000 0.000 0.000
4 1:Wind Load -0.000 0.000 0.000 0.000 0.000 0.000
4 4 1:Wind Load 0.000 0.000 0.000 0.000 0.000 0.000
5 1:Wind Load 0.000 -0.000 0.000 0.000 0.000 -0.000
5 1 1:Wind Load -53.895 0.000 0.000 0.000 0.000 0.000
3 1:Wind Load 53.895 -0.000 0.000 0.000 0.000 0.000
6 3 1:Wind Load 53.895 0.000 0.000 0.000 0.000 0.000
5 1:Wind Load -53.895 -0.000 0.000 0.000 0.000 0.000
Reactions
Horizontal| Vertical |Horizontal Moment
Node L/c FX FY FZ MX MY MZ
(kip) (kip) (kip) | (kipin) | (kipin) | (kipiin)
1 1:Wind Load -118.200 -36.773 0.000 0.000 0.000 0.000
& 1:Wind Load -39.400 36.773 0.000 0.000 0.000 0.000
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-A10 Foundations

A1010 Standard Foundations
The Spread Footing System includes:
excavation; backfill; forms (four uses); all
reinforcement; 8,000 p.s.i. concrete (chute
placed); and screed finish,
Footing systems are priced per individual
unit. The Expanded System Listing at the
botton shows footings that range from 3
square x 12" deep, to 18 sguare x 52"
! deep. It is assumed that excavation is
done by a truck mounted hydraulic
excavator with an operator and oiler.
Backfill is with a dozer, and compaction
by air tamp. The excavation and backfill
equipment is assumed to operate at 30
C.Y. per hour.
Please see the reference section for
further design and cost information.
COST EACH
System Components QUANTITY | UNIT WAT. INST. TOTAL
i SYSTEM AL010 210 7100
i SPREAD FOOTINGS, LOAD 25K, SOIL CAPACITY 3 KSF, 3’ SQ X 12" DEEP
1 Bulk excavation 590 CY. 451 451
| Hand trim 9.000 S.F. 6.84 6.84
J! Compacted backfl .260 CY. 79 9
Formwork, 4 uses 12.000 F 7.80 50.16 57.96
| Reinforcing, fy = 60,000 psi 006 Ton 5.61 6.15 11.76
Dowel or anchor bolt templates 6.000 LF 5.58 20.76 26.34
Concrete, fc = 3,000 psi 330 CY. 37.62 37.82
[ Place concrete, direct chute 330 CY. 6.27 6.27
,'5 Screed finish 9.000 SE 4.14 4,14
TOTAL 56.61 99.62 156.23
. COST EACH
A1010 210 Spread Footings — = e
7090 | Spread footings, 3000 psi concrete, chute delvered
7100 Load 25K, soil capacity 3 KSF, 340" sq, x 12" deep 56.50 99.50
7150 Load 50K, soil capaclty 3 KSF, 46" sq. x 12" deep 121 172
7200 Load 50K, soil capacity 6 KSF, 30" sq. x 12" desp 56.50 99.50
i 7250 Loat 75K, soil capacity 3 KSF, 55" sq. x 13" deep 193 244
i 7300 Load 75K, soil capacity 6 KSF, 40" sq. x 12" deep 147
! 7350 Load 100K, soll capacity 3 KSF, 607 sq. x 14" deep 292
: _llﬂ_' Load 100K, soil capacity & KSF, 46" sa. x 15" deep 203
L 7450 Load 125K, 5ol capacity 3 KSF, 70" 5q. % 17" 420
H | 7500 | Load 125K, soil capacity 6 KSF, 507 sq. « 1 244
f 7550 Toad 150,
3’ _’F‘_IU_ Load 150K, ¢
i 1650 Load 200K, sof capacity 3 KOF, B
: [ Load 200K, sol capacly § KSF, 60 <q,
i 7150 Luad 300K, <ol capaciy 3 KoF, 105
f _’g_ll Load 300K, sai capacity 6 KSF,
; in‘?r‘ K501 capacty 3 #9
7300 3
-—QE_U_ pacty 6 KS
L3000 | Load 500K [
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Dﬂ“Y Labor- 2007 Bare Costs
05 05 23.05 Anchor Bolts Crew Outpt Howrs  Unit Moterial labor  Equipmen!  Tota!
0690 42" ong [20op 11 1455 I 2850 5350 B
0700 48 long 10 1.400 3250 5850 9
0710 54" lang 9 18 /A6 10350
0720 40" long | 82 4150, 7350 115
0730 | 66" long b7 oo | | wso) @ 128,50
0740 | 72" lorg [y | & |2667] i 49 9 147
0990 | For golvanized, add Pl et s [ :
05 05 23.10 Bolts and Hex Mts o
0010 | BOLFS & HEX NUTS, Steel, 4307 S T [ [ T‘%
mnn 1/4" diameter, 1/2" long 1 5swk| 140 | 057 | Eo. | ! 243ﬁ| P
0200 | ‘ 1" long [ | 140|087 1 | D80 248 '244'
0300 2" long 18U | ez | A1 254 L
0400 3 long 130 | 062 | | J60 2w 270
0500 4" long 120 | 087 8 278 29
0600 3/4" diometer, 1" ang 180 | 062 1 2.5 266
0700 2 long | 180 | 062 15 254 249
0800 3" long 1 120 | .067 20 276 296
0900 4" long 120 | 067 258 301
1000 5 long 115 {070 3l 288 39|
1100 1/2" diameter, 1-1,/2" long 120|067 24 276 R
1200 2" long 120 | 067 2 276 |
1300 ¥ long 115 | 070 # 288/ |
1400 £" long 110 | 073 56 301| EA7H
1500 8 long 108 | 076 713 305 388 [ o f!
1400 5/8" diomete, 1-1/2* long 120 | 067 AT 276 A
1700 2 long 120 | 067 | Sl 276| a0 |
1800 | 4 long |2 015 | 070 o] 288| 3200
1900 §"ong: R e T e e R0 ]
2000 8 long 105 | 076 129 215 as| 1 g |,
2100 10" long 100 | .080 1.40 331 4o b w0
2200 3/4" diameter, 2" long 120 | 067 74 276 Gx[) 3600
2300 4 long 10 | 073 102 50 40 3700
2400 §"long 105 076 | 130|315 445 0
2500 8" long 95 | 084 192 348 540( 3900,
£ 2600 107 long 85 | 0% 250 389 67| @ 4000
2700 12" long | 180 /| 100 | 29 404 0| 4 4
2800 17 diameter, 3" long 105 | 076 | 1.90 3.5 5,05 42
2900 " long 90 | 089 293 3.68 661 430
3000 12" long v | 75 |07 5.50 441
3100 For golvonized, odd
3200 For stoinlss, odd
05 05 23.15 Chemical Anchors
0010 | CHEMICAL ANCHORS
0020 Includes loyout & driling 3
1430 Chemical anchor, w/rod & epoxy carfridge, 3/4” dlum %9:1/2” long B84 |
1435 1" diometer x 11:3/4" long
1440 1-1/4" diometer x 14" long
1445 1-3/4" diometer x 15" fong
1450 18" long
1455 2" lometer x 18" long
1460 24" long
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TOTAL DALLY |LABOR- 2006 BARE COSTS TOTAL
INCL 08P 05120 l Sluaio Shual CREW [QUTPUT| HOURS{ UNIT | LABOR | EQUP. TOTAL INCLO&P |
7010 | COLUMNS, LIGHTWEIGHT |50
16600 Lightweight units (lally), 3-1/2" diameter B2 | 780 | 072 | LR 2.99 279 1.83 761 10.10
050 4" diameter % 900 | .062 " 4.40 242 1.59 841 1075
Adjustable jack post, 8' maximum height, 2-3/4” diameter Ea. 32 32 H
4" diameter ! 5 51 56
3| COLUMNS, STRUCTURAL @ 260
Shop fab'd for 100+on, 1-2 story project, bolted conn's. -10
Steel, concrete filled, extra strong pipe, 3-1/2" diameter B2 | 660 | 085 | LE 31.50 3.30 2.16 36.56 4250
4" diameter 780 | 072 ‘ 3 279 183 3862 45.50
5" dlameter 1020 | 055 4130 214 1.40 45,04 5
094 6" diameter 1200 | .047 5 1.82 118 5801 65
il & dameter v |00 B[ 4 5% ] 130 58.28 B5.50
1100 For galvanizing, add Lb. 22 22 2
0| Far web ties, angles, etc., add per added |b. 1Sswk| 245 | .008 95 El 1.29 1.66
1500]  Steel pipe, extra strong, no concrete, 3" to 5° diameter E2 | 16000 | .004 85 14 09 118 1.38
1500 6" to 12" diameter 14000 | .004 ‘ 195 16 10 121 143
4 || [i70]  Steel pips, extra strong, no concrate, 3 diameter x 120" 60 | .933 | Ea. 17 36.50 24 177.50 218
7| 4" diameter x 120" 58 | .966 171 37.50 2450 233 280
100 6° diameter x 12°0 O 54| 1037 325 250|650 160
(130 8" dianeter x 14°0" 50 | 1120 578 4350 2850 647 740
1900 10 diameter x 160" 48 | 1167 830 4550 2950 %05 1,025
1950 12" diameter x 180" 45 L] 1125 48.50 3150 1,205 1,350
9% 300 Structural tubing, square, ASO0GIB, 4" to 6" square, light section | 11270 .005 | (b 95 Bl A8 127 1.52
118 300 Heavy section 3 + 32000 002 f " 95 07 04 1.06 1.2z
|4 4000 Concrete filled, add LE 347 347 381
@ || [0 Stuctual tubing, 50, & x 4" ¢ L/ x 120" B2 | 58 | 966 | Ea 157 3750 2450 219 264
N 8% 6" x 147 x 120 54 | 1037 ] 257 4050 2650 4 380
& [#0 T HE X I 1FT D 50 11120 555 4350|2850 ] 715
__Esu__ 4650 107 107 x 1/27x 1600 48 | LIG7 i 1,025 4550 2950 1,100 1,225
SI00[  Structural tubing, rect, 5 to 6" wide; fight section 8000 | .007 | Lb 95 27 18 140 1.72
520 Heavy section 12000 | 005 % 18 12 125 1,49
E e 710 10" wide, fght section 15000 004 %5 15 10 120 140
' | 40| Heavy section 18000 003 | ¢ 9 1 08 L15 1.35
5 0 Structual tubing, rect, 5" % 3"x 1/4"x 120" 58 |..966 | Ea 152 37.50 2450 214 259
) B x 4" x 5/16" x 1207 54 | 1.037 238 40.50 2650 305 360
i Bryx 4"y 3/8 % 120" 54 | 1.037 345 40.50 2650 anz 480
Lmﬂ 10" % 6" x 3/8" x 14100 50 |1I20 585 4350 2850 627 75
j S 1275 8" x /2 X 160 3 |16 v 1,025 1550 2850 1,100 1,225
W Shape, A992 stee, 2 tier, W8 x 24 1080 | 082 | LF 25 202 1.32 2834 3250
| W8 % 31 1080 | 052 3250 202 1.32 35.84 4050
W 48 I 1032 | 054 5 21 138 5349 0
it W8 x 67 984 | 057 70 22 145 7356 82.50
WiDx 45 1032 | 054 47 211 1.38 5049 56.50
] W10 x 68 984 | 057 7 221 1.45 74.66 83.50
Wil 112 960 | .058 | 17 227 1.49 120.76 135
7 Wi2x 50 1032 | .054 52.50 211 1,38 55.99 62.50
W12« 87 984 | .057 91 221 145 54.60 105
1 WiZx 120 %0 | 058 128 2.4 148 12876 144
l H W12 x 190 912 | 06l 199 239 L.56 2029 7
] Wid x 74 984 | 057 71.50 221 145 81.16 90.50
| W4« 120 | 30 | 058 125 29 1.49 12876 144
s Wl4x 176 3 EIVA RO 184 239 136 187.95 208
T poects 75 1099 tons, acd M Al 1%
J' W% |
Jr | 0% 10%
8 191
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i DALY |LABOR- 2006 BARE COSTS TOTAL
05090 | Metal Fastenings caew oureutivours] wer [ war_ | o | Egue | Tom | meiowp |
A 54 ong 2Cap| 12 |138] Ea 33| 4750 5085 25,50 [080
210 50 long 10 | 1600 ue| 57 7165 105
(0] T-1/2" diameter x 18" lang 7| 2 365 % 3455 El
50 24" long 1| 8 01| 4010 57.50
il 30" Tong 17 | 841 1140|3350 [TES] 5450
) 26" long 6|1 1310|350 4850 70
17 ong 5 | 1067 VE ) 5200 73.50
48'long 13 |12 BIE| 4 | 8075 86.50
54 Tong T | 145% W50] 5140 72 103
& 60" long 9 |17 25| 6 330 123
=l 1-3/4" diameter x 18" long n | 80 13.0 2850 41.55 59
(50 24" long 18 | 8% 1530 3150 4680 6
I 30" long 7 | B 780 B 530 7150
%10 36 long 16| 1 50| BN 56 78
It 32" 1ong 16 | 1143 b 050 8350 3850
05 48" ong 12 | 133 5 4750 7250 102
0| 54" long 10| 1600 3 57 3 13
1650 60" long 8 2 3350 7 104,50 148
0| 2" diameter x 24 long i7 | a4 18,50 3350 53 7350
%0 30 long 15 | 1067 2 3 &0 83
[1680| 36" long FE 2 1 68 9450
0 42" ong 11485 il 51.50 78500 10
(o] 48" fong 10 | 1600 ) 57 38 123
o 54" long g | 178 37 53 100 13
iz 50" long 8| 2 EETE 11050 155
e &6 lang 7| 2088 50| 8150 124 174
i 72" long v | 6 |2667 50| % 14150 15
W0 For galvanized, add P 75%
2010 BOLTS & HEX NUTS Steel, A307
0t 1/4" diameter, 1/2" long 1Sswk| 140 | .057 | Ea. 07 228 235
L 1" lang — 140 | 087 I 2.8 23
) > long i”—jg[: 130 | 082 | 257
0 3'long S !ﬂ 130 | 062 16 246 262
t0 2 long 120 | 067 18 266 284
0 38 diameter, 1" long 130 |".062 12 246 258
) % long 130 | 062 15 24 261
0 3 long 120 | 067 0 66 25
0 # ong 120 | 087 25 266 201
m ] long 105 | 070 EV D ET
! +1/2" diameter, 1-1/2" long 120 | .067 22 266 288
aof 2" long 120 | .07 25 266 281
# long i 115 ‘ 070 38 278 116
& long 110 | 078 52 291 43
8 long | 105 | 07 8 304 im
/8" diameter, 1-1/2" long | 120 | .067 45 2.66 all
2 ong | 120 | 087 49 266 315
o #long 115 ‘ 070 8 278 346
~ 0 6'long | ue | 07 - 8 291 376
e B long 105 | 076 1.23 3.04 | 527
10" ong | 100 | 080 153 3 | 473
3/ diameter, 27 Tong | 120 | 067 70 2566 33
4 long [ 110 | 073 a7 291 388
&lang [ 105 | 078 13 308 ; 177
8 long | o5 | o 183 136 | 519
10"long 8 | 0w K] 376 514
12" g v | | a0 278 4 ‘ 6.7
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DS0S0 Bagh o ey gteriaglic & y
05090 l Metal Fastenings | DALY [LABCR : 2006 BARE oOSTS

CREW |OUTPUT| HOURS UNIT MAT | LaBop EQUIP. TOTAL
880Y0620|  Sieel, tyoe 6010, 1/8" dia., less than 500% [

0630 5004 to 2,000%

G640 2,000% o 5,000

0650)  Stee, type 7018 Low Hydrogen, 1

500# to 2,000%
2,000% to 5,0004

O700| Steel, type 7024 Jet Welg, 1787 dia., less than 500¢

0710 500# 10 2,000

0720 2,0004 to 5,000¢

1550 Alurninum, tyne 4043 TIG, 1/8" dia., 8ss than 104

1560

10# to 60¥
1570 Over 60#
1600 Auminum, type 5356 T(G, 1787 Oia., less than 104

1610 10# to 604

1620 Over 60 {

1900 Cast iron, typ & Nickel, 1/8" dia., less than 5008

1‘3!0[ 500¢ to 1,0004

1920] Over 1,000

2000(  Stainless steel, type 316/316L, 1/ dia., less than 5007 @:

| Lb ‘I 2.09 | [ ’ 2.09
| I 1

/8" diz., less than 500¢

0670

sivaaw [

T For wet

10| Steel pipe, ¢
T 6"to L.

1700 Steel pipe, ¢
1750

2100 5004 to 10008 1800

2220‘ Over 1000# |

w
o 190
90| 0010] WELDING STRUCTURAL il
0020)  Field welding, 1/8" E011, cast per welder, no oper, engr | -20 30| Structural
0200 With 1/2 operating enginger E| Hez
D3GOJ With 1 operating engineer M
0500 With no operating engincer, 2% weid Tod per ton 00 Structural fu
0600 8# E60L1 per ton 50 By
UEUU‘ With ane Gperatng enginger per welder, 24 EGOLI per ton il 8"
0500 8 E6D11 per ton 450 10
1200 Continuous filet, stick welding, incl, equipment ﬂm
1300 Single pass, 1/8" thick, 0.14/LF. 50 Hes
1400 3/16" Hick, 0.28/LF. B
1500] 14" thick, 0,38/ F s Hez
EEDD 5716 thick, 04417, [0 Siructural ul
1800 3passes, 3/ thick, Q545 o
2010 4 passes, 1/2"thick, 0.78/LF 8'x
2200 30 6 passes, 340" thick, 134/ F E 1
2400 Bto 11 passes, 1" thick, 4B 5 12
%0| o @l position welding, add, minimum S300) W Shape, A9
2700 Maximum 80
200 For semizutomatic welding, deduct, minimum 5900
3000 Maximum

Ea

4000 Cleaning and welding plates, bars. or rods
4010

to existng beams, columns, or trusses

| STEEL CUTTING

Hand burning, e, Dreparation, torch cutting & grinding, no Staging
Dlﬂﬂl Steel to 172" ticy

520] 0010
020

1
]

Moo |
45

B50|  For projects
[t R PIGRAS.
o 5010 74
] 251049

90

Important: See fhe Reference Section for supperting data - Crews,

Rental Equipment, City Cost Indexes and Reference D{
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DALLY |LABOR- 2006 BARE COSTS b
05120 | Structural Steel CREW ‘uuwm\’nouﬁs uNT W: [ LB0R | b | o
260} 8096 10 to 24 tons, add e Al 0% | 25 |
5098| 2109 tons, add ' II | [ | | s
8093 Less than 2 tons, add ! v | 100% ‘\ 100% |
I
300/ 7010 | CURB EDGING | ‘ 1 [
0020 Steel angle w/anchors, on forms, 1 % 1%, 0.8#/LF B4 | 350 | 081 | LF | 161 | 3761 26
0100 2% 2" angles, 3.928/LF. EET] ‘ o] | 5.5 38 7
0200 3% 3" angles, 6.14/LF o0 | do7) || 815 | 431 | 30
0300 25 4 angles, S2#/LF. |275 6] | ‘ 1055 | 4] 32
1000‘ B 4 angles, 12.34/LF. J | 250 | .18 | 1525 | 520 | 36| | il
1050 Steel channels with anchors, on forms, 3 channe, G4/LT. } 20 T | J 640] 4B 31 i — a0
1100 4" channel, 5.44/L.F | [ 20| .18 685 | 479 3 1197 0
1200 6" channel, 8.28/LF 25 [aB ]| | 10.55 510] k3 % Ll
1300 8" channel, 11.58/LF. } J 25 J 142 | ‘ 14.35 5.75 40| 2050 j“"’ wexll
1400 10" channel, 15.34/LF, ‘ } 180 [ 1| | J 1865 7.20 JUJ %) g
1500 12" channel, 20.74/LF v | 140 | 220 % 9.25 & | 3489 -
2000 For curved edging, add \ v J 3% 10% | o5
440] 0010 | LIGHTWEIGHT FRAMING @' } \ J ‘;ﬁ
0400 Angle framing, field fabricated, 4° and larger -3 E3 | 440 | 055 | Lb 55 2.2 .ED. 297 Cﬁ?ﬂ“
0450 Less then 4" angles @ }2@5 J 001 { ‘ 7 368 ,34‘ +59
0600 Channel framing, field fabricated, 8" and larger 48 500 | .048 | 57 195 18 2701 Wl Wi0x1
0550 Less tran & channels N J 072 ’ ) .57{ 23| 27‘ E5E I |
1000|  Continuous slotted channel framing system, shop fab, min. 2 Sswk| 2400 | 007 28 27 | 32 $ow '
1200 Waximum v 1sooJ oo | 33 0 N B
1250 Plate & bar stock for reinforcing beams and trusses / [ J 1.05 J 105 Moo
1300 Cross bracing, rods, shop fabricated, 3/4" diameter E3 | 700 | 034 114 139 13 266 80 i
1310 7/8" diameter [ 850 | 028 } } 114 115 } 11 J 240 mwo| Wikl
1320 1" diameter ‘ }]L‘DD 024 / | L1 } g1 09 2.0 10 )
1330 Angle, 5" x 5 x 3/8" 2800 | 009 | 114 3 03 1.52 15
1350]  Hangng lintels, shop fabricated, average v ] 850 | 028 ) 114 115 11 240 150
Ezﬁﬂr Roof frames, shop fabricated, 3'0" square, 5' span £2 ‘ 4200 | 013 } 114 52 34 2 A1
1400 Tie rod, not upset, 1-1/2” to 4" diameter, with turmbuckle 2 Sswic| 800 | 020 1.24 80 204 18
,mzo[ No turnbuckle | ( 700 | 023 ) 119 a1 210 10 )
1500 Upsat, 1-3/2" ta 4" diameter, with turnbuckle 800 | 020 1.24 80 2.04 114 )
1520 Na turnbuckle l ' 700 | 023 ' 119 91 210 1900 Wlidx2
480 CO10] LINTELS J e )
0020 Plain steel angles, under 500 Ib. 1Bric | 550 | 015 | b | 73 53
0100 500 to 1000 |b. ' } 640 J 013 ‘ } a1 16 1
0200 1,000 to 2,000 b 60 | o3 | 89 46
0300 2,000 to 4,000 . v | 630 | 03 } ‘ 7 4 ‘
0500 Far buiitup angles and plaies, add to above | 24
0700 For engineering, add to above | 0] | |
0300 For galvanizing, add to above, under 500 I, | | J 30 |
0950 500 to 2,000 b, ‘ J ‘ | 27
1000 Over 2,000 b, | v 2
520{ 0010] PIPE SUPPORT FRAMING | J \
«anza| Under 104/LF. B4 | 3900 | 008 | Lb 127 33 02
0200/ 10.1 to I5#/LF. ( [ 4300 | 907 } J 135 ‘30| 02
0400 15.1 to 204A.F. | 4800 | 007 | 1.24| 2 02
0600 Qver 204/LF. P | 122’ 2 ‘oz[
1
5§0] 0010 | PLATES @ / ‘ ( J ‘
0020 Far connections & stitiener plates, shop fabricated -80 | | |
0050 1/8" thic (5.1 Lb /SF) ( SF. } us( I
0100 1/4" thick (10.2 Lb/SF) J, } 970 | 970

192 Imporiant: See the Reference Section for supporting data - Crews, Rental Equipment, City Cost Indexes and Referent
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DAILY |LABOR- 2006 BARE COSTS TOTAL
05120 | ‘Struchmal Steel CREW |ouTPuT| HoURS| UNT | WAL | UABOR | EQUR | TOAL | IcLOw
i 3/8" thick (15.3 Lb./S.F) @‘ SE. 14.55 1455 15 |560
172" thick (20.4 Lb./S.F) -80 19.40 19.40 2150
34 thick (30.6 Lb./S.F) ] 3 2
1" thick (40.8 Lb.S.E) v 39 39 4250
7] STRESSED SKIN ROOF & CEILING SYSTEM 00
Double panel flat roof, spans to 100" E2 | 1150 | 049 | SK 7.60 1.89 1.24 10.73 13
Double pane! convex roof, spans 4o 200" 90 | 058 12.35 227 1.49 1611 19.15
Double panel arched roof, spans to 300' l 760 | 074 19 2.87 188 2375 28
7[T010| STRUCTURAL STEEL MEMBERS @ 640
0020|  Shop fab'd for 1004om, 1-2 story project, bolted conn's. -10
7100 Wax9 E2 | 600 | 093 | LE 940 363 238 541 1920
020 %16 | | 6o | 0m 1670 363 238 2.0 2750
7140] %20 500 | 093 2 363 2.38 27.01 3
0300 W8x10 500 | 083 10.45 363 238 1646 2050
U 030 w15 ‘ 500 | 093 1570 363 238 2471 %
] 1350 %21 S 800 | 093 2 363 238 2801 33
i X8 N> 50 | 102 % EES 5 i
110 %28 N 550 | .102 2050 3% 259 3.0 41.50
W | [E0 %31 \\V > 550 | 102 3250 3% 259 39.05 45
I 1500 135 550 | 102 3650 3% 259 4305 4950
T 148 550 | 102 5 3% 259 56.55 64.50
W1i0x12 500 | 003 1255 363 238 1856 2250
x15 800 | 093 1570 163 238 27 %
x22 800 | 093 p] 363 238 29,01 34.50
x 26 60 | 093 F7] 363 238 EET] )
¥ 33 550 | 102 3450 39 259 41.05 4750
%49 550 | 102 51 356 259 57.55 66
W12y 14 880 | 084 1465 248 162 18.75 2
x 22 880 | 064 FE] 248 162 27.10 3150
% 26 880 | .064 27 248 162 3110 3
%35 810 | 069 3650 269 1.76 4095 4630
x50 750 | 075 52,50 290 190 57.30 54.50
*58 750 | 075 50.50 290 190 65.30 7350
x72 540 | 088 75 340 223 80.63 8150
x87 640 | 028 1 340 2.3 96.53 108
W1dx26 990 | 057 21 220 1.44 30.64 3550
x30 900 | &2 350 242 159 3551 1050
X34 810 | 08¢ .50 269 1.76 39.95 14550
43 810 | 069 [ 268 1.76 1945 56
(53 800 | 070 55,50 2.72 178 60 67.50
x74 760 | 078 7750 287 1.88 82.25 [
+ 90 M0 | 076 % 208 1.93 98.87 110
: x120 720 | 078 125 303 198 130.01 %5
W16x 26 1000 | 056 27 218 143 3061 3550
131 300 | 062 32,50 X 159 3651 150
%40 800 | 070 42 272 178 4650 52.50
x50 800 | 070 5250 27 1.78 57 [
67 v | 780 | om ‘ ‘ 7 287 1.88 74.75 )
W1Bx 35 £5 [ 950 | 083 %5 328 158 136 4750
x40 | | %0 | o83 2 328 158 16,36 5350
46 [ | %0 | 183 ] 158 52.86 40.50
x50 | 912 | 088 52.50 3.46 1.66 3762 65.50
X355 E ‘ 088 ‘ 57.50 3.46 1.6 | b2.62 71
165 | 900 | 082 &8 350 168 7318 8250
%76 I 00 | 088 ‘ 7950 350 168 84.68 9550
1 86 W o |20 088 o % 350 168 45.18 107
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