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T—’oilL STRENGTH '_t DESI MV FACTONS ﬁ/Lv
, D=1 13 % AN ROALh AR e B

 Flee ENERCALC L M 156792 140

~ General Beam Properties = Ll ol L

Elastic Modulus 29,000.0 ksi
Span #1 Span Length = 76.0 ft Area = 90.50 in*2 Moment of Inertia = 21,408.6 in™
L0 448)
C= DO TO] ¥ —Y
)2 L7352 L(28.41).¥ __L{29.41) X T
1 Az L1
- -  SpamextBOft - < S -
Appl;ed Loads ) Service loads entered. Lo:aLﬁctors will be 7applied for calculations.
Beam self weight calculated and added to loads
Load(s) for Span Number 1
Point Load : L=7352k @ 19.330ft <— FW‘“I

Point Load . L= 20410k @ 37701t <= Qo™ L.
Uriform Load - D =0/160 ft, Tributary Widh =101t £~ o

Point Load : L=20410k @47.330t &— RE LAVE Lore [a nt (ool

Uniform Load : Lr = 0.4480 k/ft, Tributary Width = 1.0 U\i\“?o
DESIGN SUMMARY
Maximum Bending = 2,867.692 k-ft Maximum Shear = 117.246 k
Load Combination +1.250D+1.750Lr+1.750L Load Combination +1.250D+1.750Lr+1.750L
Location of maximum on span 33.820ft Location of maximum on span 76.000 fi
Span # where maximum occurs Span#1 Span # where maximum occurs Span#1
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PN g BRLA L W‘r = 2,5,657,.1-,?2- #——fhi,‘,,,,,

T e  Depeeribns | LT TTT1 111

PER PRSHTO THE UM Fol . LANE LOAD IS

 NoT REBUILEP TV BE INCLWVED N DERLETIR
LBLES ALY ALL BEAws ALE  AssusrnzTnD
D DEFLECT £ aunee T

Elastic Modulus 29,000.0 Ksi H) '
Span #1 Span Length = 76.0 ft Area = 90.50 in*2 Moment of Inertia = 21,408.6 in™
D(0.616)
Y 1X4) Li16) ¥ L(16) - v Y
B X 5 &

Applied Loads
Beam self weight calculated and added to loads
Load(s) for Span Number 1 Y
. Point Load : L=4.0k @ 19.330 ft /N U“p/D
Point Load : L= 16.0 k @ 3870 f ANl
Uniform Load : D = 0.6160 k/ft, Tributary Width =1.0 ft LK V\J€ Le
Point Load : L=16.0 k @ 47.330 ft WA
DESIGN SUMMARY
Maximum Bending = 1,506.324 k-t  Maximum Shear = 60.919 k
Load Combination +1.250D+1.750Lr+1.750L Load Combination +1.250D-+1.750Lr+1.750L
Location of maximum on span 33.820ft Location of maximum on span 76.000 ft
Span # where maximum occurs Span#1 Span # where maximum occurs Span #1
Maximum Deflection ) y
Max Downward L+Lr+S Deflection 0.851 in 7@) O/ [ 4.,? 7 7 OO O K
Max Upward L+Lr+S Deflection - 0.000 in il l O 7/ '
Max Downward Total Deflection 1.602 in O ')
Max Upward Total Deflection 0.000 in C” L




Erojgct Title: I-‘-{ﬁ%&é'f @‘12 f ‘oul[)-o g > ( l{-?)
K—-\/-\\ Pg?é’éfggsw R~ Sel roject ID:

BELL ENGINEERING
CIVIL & ENVIRONMENTAL

17 ECHO COVE WAY-SPOFFORD, NH 03462
(G921 I63 00060 ) Printed: 25 FEB 2014, &:15AM

T . L el File = ¢:\Users\Ron\DOCUME~1\ENERCA~1\RTOSEC~1 ECB
General Section Property Calculator ENERCALC, INC. 1983-2013, Build:6.13.8.31, Ver6.13.12.31
Lic. #: KW-06009396 ; - L icensee

Description : 36X260 WITH 1X14 PLATE ON BOT FLANGE

~ Final Section Properties : = - baum '
Total Area : 90.50 in*2 :
Calculated final C.G. distance from Datum : ‘ :
X cg Dist. ; 0.0in
Y cg Dist. : -2.882in ¥
~ 7 Edge Distances from CG. :
+X : 8.2751in B paum
-X : -8.275 in : b ce
+Y : 21.012in
Y : -16.248 in
Ixx = : 21,408.6 in™4
lyy = : 1,318.67 in*4 QeSS
Sz : 1,317.61in"3
Sxx: +Y : 1,018.87 in"3 !
Syy:-X : 159.355 in"3 !
Syy ;X : 159.355 in*3 ]
I XX : 15.380 in !
ryy ; 3.817in | 7 [ ) _ N )
~ General Shapes R 7 _ :
I Rect: - Height="  1000in  Width= 14000 in Rotaion=  0decCCW
Area = 14.000 in*2 Xcg = 0.000 in boc= 1.167 in™4 Sxx = 2.333in"3 Rxx = 0.289in
Yeg = -18.630 in lyy = 228667 "4 Syy= 32.667 in*3 Ryy = 4.041in
Steel Shapes s i
B \va6x260: 1 lox = 17,300.000 in*4 Rotation = 0 dec CCW
Area= 76.500 in"2  lyy= 1,090.000 in*4 Xcg = 0.000 in
Height 36.260 in Sxx = 954.220 in"3 Yeg = 0.000 in
Width 16.550 in Syy= 131.722 in*3
- — 3
( / ‘9/ ) D L
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Project Title:
Engineer:
Project Descr:

o~

BELL ENGINEERING
CIVIL £ ENVIRONMENTAL

17 ECHO COVE WAY-SPOFFORD, NH 03462
(603) 363-9966

\ Steel Column
B Lic. #: KW-06009396

Description : W6x20 posts @ 6.25' o.c.

Code References

GUARD RAIL POSTS

MARLBORO BRF 010-1(43
RON BELL #3) Project 1D 010-0 ( ( ‘ﬁ)

7”//2. 2

Printed: 10 MAR 2014, 1:25PM

File = c:\Users\Ron\DOCUME~T\ENERCA~1\RTGUAR~1.EC6
ENERCALC, INC. 1983-2013, Build:6.13.8.31, Ver:6.13.12.31
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Calculations periAISC 360—05 1BC 2006 CBC 2007, ASCE 7-05
Load Combinations Used : ASCE 7-05

General Information

_ Applied Loads

Bending & Shear Check Results

Steel Section Name : W6x20

Overall Column Height

1.750 ft

Top Free, Bottom Fixed

Analysis Method : Load Resistance Factor Top & Bottom Fixity
Steel Stress Grade A-992, High Strength, Low Alloy, Fy = Brace condition for deflection (buckling) along columns :
Fy: Steel Yield 50.0 ksi X-X (width) axis :
E : Elastic Bending Modulus 29,000.0 ksi Fully braced against buckiing along X-X Axis
Load Combination : ASCE 7-05 Y-y ﬁdepth) axis :
Fully braced against buckling along Y-Y Axis

Column self weight included : 34.968 Ibs * Dead Load Factor
BENDING LOADS ..
Lat. Point Load at 1 750 ft creating Mx-x, L = 3.750 k

DESIGN SUMMARY

Service Ioads_entered. Load Factors will be applied for calculations.

PASS Max. Axial+Bending Stress Ratio = 0.2042 :1
Load Combination +1.750L
Location of max.above base 0.0 ft
At maximum location values are . . .
Pu 0.0 k
0.9*Pn 264.150 k
Mu-x -11.484 k-t
0.9 * Mn-x: 56.250 k-t
Mu-y 0.0 Kkt
0.9*Mn-y: : 25.20 k-t
1
PASS Maximum Shear Stress Ratio = 0.1357 :1
Load Combination +1.750L
Location of max.above base 0.0 ft
- At maximum location values are . ..
Vu : Applied 6.563 k
Vn * Phi : Allowable 48.360 k

Maximum Deflections for Load Combinations - Unfactored Loads

Maximum SERVICE Load Reactions . .

Top along X-X

Bottom along X-X §
Top along Y-Y

Bottom along Y-Y

Maximum SERVICE Load Deflections . ..

Along Y-Y 0.009593 in at
for load combination :L. Only

Along X-X 0.0in at
for load combination :

0.0k
0.0k
0.0k
3.750 k

1.750ft above base

0.0ft above base

[+
¥

v ‘3-"
BE »\*
s /4

Load Combination Max. X-X Deflection Distance Max. Y-Y Deflection Distance

LOnly 0.0000 in 0.000 ft 0.010 in S AT750 .

D+ 0.0000 in 0.000 ft 0.009 in 1738 it
Steel Section Properties : W6x20

~ Depth = 6200 in [ xx = 4140 in™ S = 0.240 in™4

Web Thick = 0.260 in Sxx = 13.40 in*3 Cw = 113.00 in"6
Flange Width = 6.020 in R xx = 2.660 in =
Flange Thick = 0.365 in X = 15.000 in*3
Area = 5.870 in"2 lyy = 13.300 in*4
Weight = 19.981 pif Syy = 4410 in"3 Wno = 8.780 in"2
Kdesign = 0.615 in Ryy = 1.500 in Sw = 4.820 in™4
K1 = 0.563 in Zy = 6.720 in"3 Qf = 3.070 in"3
rts = 1.700 in T = 1.640 in Qw = 7.380 in"3
Yeg = 0.000 in
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Steel Column
Lic. # : KW-06009396

Description : W6x20 posts @ 6.25' o.c.

~ 6.02in ,

File = c:\Users\Ron\DOCUME~1\ENERCA~1\RTGUAR~1.ECB
ENERCALGC, INC. 1983-2013, Build:6.13.8.31, Ver6.13.12.31
Licensee : Bell Engineering

M-x Loads

375k

Height = 1.750 it

- e

Loads are total entered value. Arrows do not reflect absolute direction.
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CODE

11.1.3.2 — For prestressed members, sections
located less than a distance h/2 from face of support
shall be permitted to be designed for I/, computed at a
distance 4/2.

11.1.4 — For deep bean%s, brackets and corbels,
walls, and slabs and footings, the special provisions of
11.7 through 11.11 shall apply.

11.2 — Shear strength provided by concrete
for nonpresiressed members

11.21 — V, shall be computed by provisions of
11.2.1.1 through 11.2.1.3, unless a more detailed
calculation is made in accordance with 11.2.2.
Throughout this chapter, except in 11.6, 4 shall be as
defined in 8.6.1.

11.2.1.1 — For members subject to shear and
flexure only,

V=24 [, b,d (11-3)

11.2.1.2 — For members subject to axial compression,

(11-4)

c

N
v, =21 +m]uf_c'bwd

2 v N,/Ag shall be expressed in psi.

COMMENTARY

members supported by bearing at the bottom of
member, such as shown in Fig. R11.1.3.1(c); and
members framing monolithically into another member
illustrated in Fig. R11.1.3.1(d).

Support conditions where this provision should not
applied include: (1) Members framing into a suppors
member in tension, such as shown in Fig. R11.1.3.1(e. !
this case, the critical section for shear should be taken a
face of the support. Shear within the connection should =
be investigated and special corner reinforcement shou’-
provided. (2) Members for which loads are not applied =
near the top of the member. This is the condition referrec «.
Fig. 11.1.3.1(b). For such cases. the critical section is takz"
the face of the support. Loads acting near the support s=
be transferred across the inclined crack extending ur~
from the support face. The shear force acting on the ¢=-
section should include all loads applied below the po:=:
inclined crack. {3) Members loaded such that the shzz
sections between the support and a distance d froo
support differs radically from the shear at distance 4 =
commonly occurs in brackets and in beams where a coro
trated load is located close to the support, as show=
Fig: R11.1:3:1(0H or_ in footings supported on piles. = ©
case, the shear at the Tace of the support should be usec.

R11.1.3.2 — Because d frequently varies in prescss

members, the location of the critical section has ar 5
been taken as /i/2 from the face of the support.

R11.2 — Shear strength provided by concreu
for nonprestressed members

R11.2.1.1 — See R11.2.2.1.

o Hemrat shian

R11.2.1.2 and R11.2.1.3 — See R11.2.2.2.
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CODE

.11.1.3 — For square or rectangular columns,
entraied loads, or reaction areas, the critical
ons with four straight sides shall be permitted.

1.2 — The design of a slab or footing for two-way
n is based on Eq. (11-1) and (11-2). V. shall be
outed in accordance with 11.11.2.1, 11.11.2.2, or
1.371. ¥, shall be computed in accordance" with
1.3. For slabs with shearheads, V), shall be in
irdance with 11.11.4. When moment is transferred
een a slab and a column, 11.11.7 shall apply.

.11.2.1 — For nonprestressed slabs and footings,
hall be the smallest of (a), (b), and (c):

. (2+%]xﬁbod

(11-31)

e fis the ratio of long side to short side of the
mn, concentrated load or reaction area;

(11-32)

ro.gd
v, = k-bs—o+2jlﬁbod

re ag is 40 for interior columns, 30 for edge
mns, 20 for corner columns; and

= 4xﬁbod (11-33)
" \AM"" s
dor ¥
d1.2.2 — At columns of two-way prestressed

s and footings that meet the requirements of
1.3

Vv, = (Bpxﬁ +0.3f,)b,d+ V, (11-34)
re By is the smaller of 3.5 and (agdlby + 1.5), agis
or interior columns, 30 for edge columns, and 20
sorner columns, b, is perimeter of critical section
wed in 11.11.1.2, f,¢ is taken as the average value

¢ for the two dlrechons and V, is the vertical

sponent of all effective prestress forces crossing

critical section. V. shall be permitted to be
iputod by Eq. (11-04) if the following are satisfied;
srwise, 11.11.2.1 shall apply:

COMMENTARY

For edge columns at points where the slab cantilevers
beyond the column, the critical perimeter will either be
three-sided or four-sided.

R11.11.2.1 — For square columns. the shear stress due to
ultimate loads in slabs subjected to bending in two directions 1s
limited to 44 JF However, tests' %! have indicated that
the value of 44 /7 is unconservative when the rato £ of
the lengths of the long and short sides of a rectangular
column or loaded area is larger than 2.0. In such cases. the
actual shear stress on the critical section at punching shear
failure varies from a maximum of about 44 /f around the
corners of the column or loaded area, down to 2&_/f or
less along the long sides between the two end sections.
Other tests!!%? indicate that v, decreases as the ratio b,/d
increases. Equations (11-31) and (11-32) were developed to
account for these two effects. The words “interior,” “edge.” and
“cornegggolumns” in 11.11.2.1(b) refer to critical sections with
four, three, and two sides, respectively.

For shapes other than rectangular, £ is taken to be the ratio
of the longest overall dimension of the effective loaded area
to the largest overall perpendicular dimension of the
effective loaded area. as illustrated for an L-shaped reaction
area in Fig. R11.11.2. The effective loaded area is that area
totally enclosing the actual Joaded area, for which the
perimeter is a minimum.

R11.11.2.2 — For prestressed slabs and footings, a
modified form of Code Eq. (11-31) and (11-34) is specified
for two-way action shear strength. Research!163!!# indicates
that the shear strength of two-way prestressed slabs around
interior columns is conservatively predicted by Eq. (11-34).
V, from Eq. (11-34) corresponds to a diagonal tension
failure of the concrete initiating at the critical section
defined in 11.11.1.2. The mode of failure differs from a

-punching shear failure of the concrete compression zone

around the perimeter of the loaded area predicted by Eg.
(11-31). Consequently, the term S does not enter into Eg.
(11-34). Values for ‘\/fj’ and f, are restricted in design due
to limited test data available for higher values. When
computing fp, loss of prestress due to restraint of the slab
by shear walls and other structural elements should be taken
into account.
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8.5 — Modulus of elasticity

8.5.1 — Modulus of elasticity, E;. for concrete shall be
permitted to be taken as w,-°33 [f] (in psi) for values
of w, between 90 and 160 Ib/ft>. For normalweight
concrete, E, shall be permitted to be taken as
57,000,/ .

8.5.2 — Modulus of elasticity, Eg, for nonprestressed
reinforcement shall be permitted to be taken as
29,000,000 psi.

8.5.3 — Modulus of elasticity, Ep, for p‘festressing
steel shall be determined by tests or reported by the
manufacturer. '

8.6 — Lightweight concrete

8.6.1 — To account for the use of lightweight concrete,
unless specifically noted otherwise, a modification
‘actor A appears as a multiplier of ij in all applicable
squations and sections of this Code, where 2 = 0.85
‘or sand-lightweight concrete and 0.75 for all-light-
weight concrete. Linear interpolation between 0.75
2nd 0.85 shall be permitted, on the basis of volumetric
‘ractions, when a portion of the lightweight fine
zggregate is replaced with normalweight fine aggregate.
_inear interpolation between 0.85 and 1.0 shall be
~armitted, on the basis of volumetric fractions, for
-oncrete containing normalweight fine aggregate and
= blend of lightweight and normalweight coarse
zggregates. For normalweight concrete, 4 = 1.0. If
-verage splitting tensile strength of ToRTREGN
~oncrete, fgy, is specified, 4 = fct/(6-7jf_é )< 1.0.

COMMENTARY

Moment redistribution as permitted by 8.4 is not intended
for moments in two-way slab systems that are analyzed
using the pattern loadings given in 13.7.6.3 or for use where
approximate values of bending moments are used. For the
Direct Design Method, 10 percent modification is allowed
by 13.6.7.

Before 2002. Section §.4 specified the permissibie redistri-
bution percentage in terms of reinforcement indices. The
2002 Code specified the permissible redistribution
percentage in terms of the net tensile strain in extreme
tension steel at nominal strength. &. See Reference 8.6 for a
comparison of these moment redistribution provisions.

R8.5 — Modulus of elasticity

R8.35.1 — Studies leading to the expression for modulus of
elasticity of concrete in 8.5.1 are summarized in Reference
8.7 where E, was defined as the slope of the line drawn
from a stress of zero to a compressive stress of 0.45f,. The
modulus of elasticity for concrete is sensitive to the
modulus of elasticity of the aggregate and may differ from
the specified value. Measured values range typically from
120 to 80 percent of the specified value. Methods for deter-
mining the modulus of elasticity for cencrete are described
in Reference 8.8.

R8.6 — Lightweight concrete

RS.6.1 — Factor A reflects the lower tensile strength of light-
weight concrete, which can reduce shear strength, friction
properties, splitting resistance, bond between concrete and
reinforcement. and increase development length, compared
with normalweight concrete of the same compressive strength.

Two alternative procedures are provided to determine 4. The
first alternative is based on the assurmption that the tensile
strength of lightweight concrete is a fixed fraction of the
tensile strength of normalweight concrete.®? The multipliers
are based on data from tests on many types of structural
lightweight aggregate. )

The second alternative is based on laboratory tests to deter-
mine the relationship between average splitting tensile
strength f,, and the specified compressive strength f/ for the
lightweight concrete being used. For normalweight concrete.
the average splitting tensile strength f,, is approximatel:

equal to 6.7 Jﬁ SRR
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