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Vertical Hard Basin Drop Structure
Goldsmith Guich

Critical Depth Analysis Over Crest Sta. 4+00

Bottom Width (ft.) 8

Depth (ft.) 1.54

Side Slope (%) 50

Design discharge (cfs) 66
Waterway Area 17.06
Topwidth (ft.} 14.16

Hydraulic Depth (A/T) (ft.) 1.21
Average Velocity{fps) 3.87
Froude Number 0.62

Vertical Hard Basin Drop Analysis for Sta. 4+00

Chow Hydraulic Analysis Direct Step Method
Y (ft) = 1.54 Alpha = 1
Q (cfs) = 66 5;= 0.003
g {f/s®) = 32.2 n= 0.015
q= 5.96 TW=| 1000 |TW,=| 898
D, (ft} = 0.30 P,=| 2212 P,=| 19.00
Lq {ft) = 479 Ayl 450 A, =| 2.08
Y, (it) = 1.18 Ry=| 0.20 R,=| 0.1
Yy (ft) = 0.50 Vi=| 14.68 V,=| 31.76
Y {ft) from drop number relaionship 1.85 Ey=| 384 E;=| 1591
Y, (ft) from empirical relationship 2.35 Sy = 0.18 Sp=] 195
Fi= 3.66
Y, (ft) from hec-ras 1.15 Sravg = 107
Y, (ft) using Y, from hec-ras 0.24
C (f?)i - ;;3? Delta x = 11.32

Sellards and Grigg, Inc.
5/1/02
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DRAINAGE CRITERIA MANUAL (V. 2) HYDRAULIC STRUCTURES

POSSIBLE LARGE BOULDERS
/ OR BAFFLES ALONG TRICKLE

Y, “6" BASIN DEPRESSION

4

1)

MAIN
CHANNEL

Vit

T W e
9..:;v:\!€’=-'s‘

BOULDER OR CONCRETE SILL

BOULDERS OR CONCRETE
HARD BASIN

NOTE: Dj, 02 shown above, is the
distance that the How travels in

supercriticol condition ofter the
jet hits the fioor of the basin.

FIGURE HS-10
Vertical Drop Hydraulic System

06/2001 HS-57
Urban Drainage & Flood Control District
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Description

PIER COLUMN FULL LOADING

Calculations are designed to AC! 318-95 and 1997 UBC Requirement

i ]

LGeneral Information
H >t

Diameter 24.000in fc 4,000.0psi Total Height 12.000 #
Number of Bars 11 Fy 60,000.0 psi Unbraced Length 12.000 ft
Bar Size 6 Seismic Zone 1 Eff. Length Factor 1.000
Total Rebar Area 4.840 'in2 LL & ST Loads Act Separate Column is BRACED
Rebar Percent 1.070% Spiral Ties Used
Bar Cover 2.500in
1
U_oads H
ML T A LR TCN N R I W = A _ L
Read Load Live Load Short Term _Eccentricity
Axial Loads 23.500 k 38.200 k k in
el AU Column is OK
Column Diameter= 24,00in, with 11 #6 Bars
ACI 9-1 ACI9-2 ACI9-3
Applied Pu : Max Factored 97.84 k 2468 Kk 2115k
Allowahle Pn * Phi @ Deslign Ecc. 1,155.19 k 1,155.19k 1,155.19 k
M-critical 10.76 k-ft 2,71 k-t 2.33 k-ft
Combined Eccentrigity 1.3200 in 1.320010n 1.3200 in -
Magpnification Factor 1.00 1.00 1.00
Design Eccentricity 1.3200 in 1.32001n 1.3200in
Magnified Design Moment 10.76 k-ft 271kt 2.33 k-t
Po*.80 154026 k 1,540.26k 1,640.26 k
P : Balanced 661.92 k 661.92k 661.92 k
Ecc : Balanced 7.89618 in 7.9618in 7.9618 in
[Slenderness per ACI 318-95 Section 10.12 & 10.13 i
R
Actualk Lu/r 24.000 Elastic Modulus 3,605.0 ksi Beta 0.850
ACI| Eq. 9-1 ACIEq. 8-2 ACI Eq. 9-3
Nautral Axis Distance 23.9720 in 23.9720 in 23.9720in
Phi 0.7500 0.7500 0.7500
Max Limit kl/r 34.0000 34.0000 34.0000
Beta = M:sustained/M:max 0.3363 1.0000 1.0000
Cm 1.0000 1.0000 1.0000
El/ 1000 0.00 0.00 0.00
Pc:pit2 EL/(k Lu)*2 0.00 0.00 0.00
alpha: MaxPu/ (.75 Pc} 0.0000 0.0000 0.0000
Delta 1.0000 1.6000 1.0000
Ecc: Ecc Loads + Moments 1.3200 1.3200 1.3200 in
Design Ecc = Ecg " Delta 0.0000 0.0000 0.0000 in
LACE Factors (per ACI, applied internally to entered loads) I
ACI9-1&9-2 DL 1.400 ACH 9-2 Group Factor 0.750 UBC 1921.2.7 "1.4" Factor 1.400
ACIS-188-2 LL 1.700 ACI 9-3 Dead Lead Factor 0.900 UBC 1921.2.7 "0.9" Facior 0.900
ACI 81 &9-2 ST 1.700 AC19-3 Short Term Factor 1.300
...seismic= 8T, 1.100

Spiral Tie Requirements

DGR

Spiral Tie Bar Size # 3
Gross Area of Column
Core Area Within Spirals

452.39 in2
283.53 in2

Max Spiral Tie Spacing

“Min. Spirl Rinforcment Ralio

0.018

1.296 in
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Description PIER COLUMN LIVE LOAD ON HALF OF BRIDGE ONLY

| General Information Calculations are deslgned 1o ACI 318-95 and 1987 UBC Requirements 3
i 23

Diameter 24.000i0n fic 4,000.0psi Totat Height 12.000 f

Number of Bars 11 Fy 60,000.0 psi Unbraced Length 42.000 ft

Bar Size 6 Seismic Zone 1 Eff. Length Factor 1.000

Total Rebar Area 4.840 in2 LL & ST Loads Act Separate Column is BRACED

Rebar Percent 1.070 % Spiral Ties Used

Bar Cover 2.500in

'Loads 1
It V" - Y ) r—
Dead Load Live Load Short Term Eccentricity
Axlal Loads 23.500 k 19.100 k k in
Applied Moments...
@ Top k-ft -57.300 k-ft k-ft
@ Boltom ket k-ft K-t
oummary Column is OK
Column Diameter= 24.00in, with 11 #6 Bars
AC1 941 AC19-2 AC19-3
Applied Pu : Max Factored 6537 k 2468 K 2115k
Allowable Pn * Phi @ Design Ecc. 163.03 k 1,155.19 k 1,155.19 k
M-critical 97.41 k-ft 2.71 k-t 2.33 k-t
Combined Eccentricity 17.8816 in 1.3200 in 1.3200'in
Magnification Factor 1.00 1.00 1.00
Design Eccentricity 17.8816 in 1.320C in 1.3200 in
Magnified Design Moment 97.41 k-ft 2.71k-1t 2.33 k-ft
Po* .80 1,540.26 1,540.26 k 1,540.26 k
P : Balanced 661.92 k 661.92k 661,92 k
Ecc : Balanced 7.961810n 7.9618in ) 7.8818in
ESIenderness per AC! 318-95 Saction 10.12 & 10.13
M
Actual k Lu/r 24.000 Elastic Modulus 3,605.0 ksi Beta 0.850
ACI Eq. 8-1 ACIEq. 9-2 AClEqg. 8-3
Neutral Axis Distance 7.62201in 239720 in 239720 in
Phi 0.7095 0.7500 0.7500
Max Limit kifr 34.0000 34,0000 34.0000
Beta = M:sustained/M:max 0.5033 1.0000 1.0000
cm 1.0000 1.0000 1.0000
El /1000 0.0¢ 0.00 0.00
Pc: pi*2 E L/ {k Lu)*2 0.00 0.00 0.00
alpha: MaxPu ! {75 Pc¢) 0.0000 0.0000 0.0000
Delta 1.0000 1.0000 1.0000
Ecc: Ecc Loads + Moments 17.8816 1.3200 1.3200 in
Dasign Ecc = Ecc * Delta 0.0000 0.0000 0.0000 in
ACI| Factors (per ACI, applied internally to entered loads) E
[ —

. ACi8-18&89-2 DL 1.400 AC| 9-2 Group Factor 0.750 UBC 1921.2.7 "1.4" Faclor 1.400
ACI9-1&9-2 LL 1.700 AC{ 9-3 Dead Load Factor 0.900 UBC 1921,2,7 "0.9" Factor 0.900
ACI9-1&9-2 ST 1.700 AC! 9-3 Short Term Factor 1.300

...5eismic = 8T *: 1.100
[Spiral Tie Requirements g
- -
Spiral Tie Bar Size # 3 Min. Spiral Relnforcement Ralio 0.018
Gross Area of Column 452,39 in2
Core Area Within Spirals 283.53 in2 Max Spiral Tie Spacing 1.296 in
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Description

HAMMERHEAD PIER BEAM DESIGN

: General Information

Calculations are designed to ACI 318-95 and 1997 UBC Requirements 1;'.;

S ST

Feair-q

Span 4.00 ft fc : 4,000 psi
Depth 24.000 in Fy 60,000 psi
Width 36.000 in Concrete Wi. 145.0 pef
Seismic Zone o
End Fixity Fixed-Free
Beam Weight Added Internally Live Load acts with Shart Term
| Reinforcing ‘i
Rebar @ Center of Beam... Rebar @ Left End of Beam... Rebar @ Right End of Beam...
Count Size ‘d'from Top Count Size 'd’ from Top Count Size 'd' from Top
#1 4 5] 2.50in #1 4 6 2.00 in #1 4 3] 2.50 in
#2 3 6 21.50in #2 3 6 21.50 in #2 3 6 21.50 in
' Concentrated Loads g
Dead Load Live Load Short Term Lecation
#1 ‘ 6.800 k 19.100 k k 3.000 ft
. = _ Beam Design OK
Span = 4,00ft, Width= 36.00in Depth = 24.00in
Maximum Moment : Mu -135.71 k-t . . .
M flect -0,
Allowable Moment : Mn*phi 176.93 k-ft aximum Deflection 0.0044 In
Maximum Shear ; Vu 4464 Kk Max Reaction @ Left 29.38 k
Allowable Shear ; Vn*phi 12810k Max Reaction @ Right 0.00 k
Shear Stirrups...
Stirrup Area @ Section 0.440 in2
Region 0.000 0.667 1.333 2.000 2.667 3.333 4000 ft
Max. Spacing 10.750 10.750 10.750 10.750 10.750 10.750 10.750 in
Max Vu 44640 44,640 44.640 44.640 64,622 64.622 64.622 k
7 T ]
| Bending & Shear Force Summary g
R TR FACIE TSN
Bending... Mn*Phi Mu, Eq. 9-1 Mu, Eq. 9-2 Mu, Eq. 83
@ Center 135.44 ki 0.00 k-ft 0.00 k-t 0.00 k-ft
@ Left End 176.93 k-t -135.71 k-ft -101.79 k-ft -24 .62 k-ft
@ Right End 172.97 k-t 0.00 k-t 0.00 k-ft 0.00 k-ft
Shear... Vn*Phi Vu, Eq. 9-1 Vu, Eq. 8-2 Vu, Eq. 9-3
@ Left End 12810k 44.64 k 3348k 7.82k
@ Right End 12810k 0.00 k 0.00 k 0.00k
0 " -
i Deflection ﬂ
VAL TR TR IR 70 50
Deflections... : Upward . Dawnward
DL + [Bm WH] 0.0000 in at 0.0000 ft -0.0014in  at 4.0000ft
DL + LL + [Bm Wt] 0.0000 in at 0.0000 ft -0.0044 in  at 4.00001t
DL + LL + ST + [Bm W] 0.0000 in at 0.0000 #t -0.0044 in at 400001t
Reactions... @ Left _ (@ Right _
DL + {Bm W] 10.280 k 0.000 k
Ol +LL + [Brn Wt] 29.380 k 0.000 k
DL+ LL + ST +[Bm Wi] 20.380 k 0.000 k
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Description HAMMERHEAD PIER BEAM DESIGN

LSection Analysis 3

Evaluate Moment Capacity... —Center —LeftEnd __RightEnd
X : Neutral Axis 1.585 in 1.615in 1615 in
a = beta * Xneutral 1,356 in 1.373in 1.373 In
Compression in Concrete 165.944 k 168.025 k 168.025 k
Sum [Steel comp. Torces) 0.000 k 0.000 k 0.000 k
Tension in Reinforcing -166.080 k -168.531 k -168.531 k

Find Max As for Ductite Failure...
X-Balanced 12.724 in 13.020in 12,7245 in
Xmax = Xhal * 0.75 9.543 in 8.765 in 9,543 in
a-max = heta * Xbal 10.816 Iin 11.067 in 10.816 in
Compression in Concrete 992,892 k 1,015.982 k 992.892 k
Sum {Steel Comp Forces) 99.616 k 74712k 74712 k
Total Compressive Force 1.092.508 k 1,090,694 k 1,067.604 k
AS Max = Tot Force / Fy 18.208 in2 18.178 in2 17.793 in2
Actua! Tension As 3.080 OK 3.080 OK 0.000 OK

[ Additional Deflection Calcs
R

Neutral Axis 3.205 in Mcr 136.61 k-ft
Igross 41,472.00 ind Ms:Max DL + LL 84.66 k-ft
lcracked 5,364.54 in4 R1 = (Ms:DL+LL¥Mcr 1.614
‘Elastic Modulus 3,6805.0 Ksi Ms:Max DL+LL+ST 84.66 k-ft
Fr=7.5"fc5 474,342 psi R2 = {Ms:DL+LL+ST)}Mecr 1.614
Z:Cracking 223.520 ksi 1:eff... MS{DL+LL) 41,472,000 in4
Z:cracking > 175 : No Good! leff... Ms(OL+LL+ST) 41,472.000 ind
Eff. Flange Width 38.00 in

[AC| Factors (per ACI, applied internally to entered loads)
IR T

P
ACI 8-189-2 DL 1.400 ACI 9-2 Group Factor 0.750 UBC 1921.2.7 "1.4" Faclor 1.400
ACI9-189-2 LL 1.700 AC[9-3 Dead Load Faclor 3.800 UBC 1821.2.7 "0.8" Factor 0.900
ACI9-1&9-2 ST 1.700 ACI 9-3 Short Term Factor 1.300
....seismic= ST *: 1.100
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Description

Calculations are designed to ACI 318-95 and 1997 UBC Requirements li

2ot i

1 General Information

TN A e BT

Span 400 ft fe 4,000 psi

Depth 24.000 in Fy 60,000 psi

Width 24.000 in Concrate WL 145.0 pet
Seismic Zone 0
End Fixity Pinned-Pinned

Beam Weight Added Internally Live Load acts with Short Term

Ly

[ Reinforcing

— Miebdf

Rebar @ Center of Beam... Rebar @ Left End of Beam... Rebar @ Right End of Beam..,
Count Size 'd' from Top Count Size 'd' from Top Count Size 'd' from Top
#1 3 6 21.00in #1 3 6 21.00 in #1 3 6 21.00 in
! Concentrated Loads i
il - :
Dead Load Live Load Short Term Location
#1 36.000k 38.400 k k 2,000 ¢
Mibloond S Beam Design OK
Span = 4,001, Width= 24.00in Depth = 24.00in
Maximum Moment : Mu 117.30 k-ft . . .
) M m Deflect -0.
Allowable Moment ; Mn*phi 121.75 k-t axdmum Leflection 0.0018 in
Maximum Shear : Vu 58.05 k Max Reaction @ Left 383Bk
Allowable Shear ; Vn*phi 99.07 k Max Reaction @ Right 38.36 k
Shear Stirrups...
Stirrup Area @ Section 0.440 in2
Region 0.000 0.667 1.333 2.000 2667 3.333 4.000 ft
Max, Spacing 10.500 10.500 10.500 10,500 10.500 10.500 10.500 in
Max Vu 58.048 58.048 58.048 58.035 58.035 58.035 58.035k
I_Bending & Shear Force Summary '.g
S
Bending... Mn*Phi Mu, Eq. 91 Mu, Eq. 9-2 Mu, Eq. 9-3
@ Center 121.75 k-ft 117.30 k-ft B87.98 k-ft 33.44 k-ft
@ Left End 121.75 k-t 0.00 k-t 0.00 k-ft 0.00 k-ft
@ Right End 121.75 k-f 0.00 k-ft 0.00 k-ft 0.00 k-ft
Shear... Vn*Phi Vu, Eq. 9-1 Vu, Eq. 9-2 Vu, Eq.9-3
@ Left End 8983.07 k 58.05 k 4354 k 16.33 k
@ Right End 99.07 k 58.03 k 4353 k 16.33 k
_Deflection %
= Deflections... . Upward . Downward '
DL + [Bm Wt} 0.0000 in at 0.00060 ft -0.0009 in at 2.00008
DL + LL + [Bm W] 0.0000 in at 0.0000 ft 00018 in  at 2.00001#
DL + LL + ST + [Bm W] 0,0000 in at 0.0000 ft -0.0018 in at 2.00001t
Reactions... _@left __@Right
DL + [Bm Wi]] 19.160 k 19.160 k
DL+ LL + [Bm WY 38.360 k 38.360 k
DL+LL+ ST+ [Bm Wi 38.360 k 38.360 k

USE #6 & 8" g.c. v noDLE 2’
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Description PIER CAP MODEL AT CENTER PIER

E.Section Analysis

A N R R AANEC N -
Evaluate Moment Capacity..- _Center —LeftEnd _RightEnd |
X : Neutral Axis 1.140 in 1.140 in 1.140 in
a = beta * Xneutral 0.969 in 0.96¢ in 0.969 in
Compression in Conciete 79.070 k 79070k 79.070 k
Sum [Steel comp. forces] 0.000 k 0.000 k 0.000 k
Tension in Reinforcing -79.200 k <19.200 k -79.200 k
Find Max As for Ductile Fallure...
X-Balanced 12.429 in 12429 in 12,4286 in
Xmax = Xbal * 0.75 9.321 in 9.321 in 9.3211in
a-max = beta * Xbal 10.564 in 10.564 in 10.564 in
Compression In Concrete 646.534 k 646.534 k 646.534 k
Sum [Steel Comp Forces] 0.000 k 0.000 & 0.000 k
Yotal Compressive Force 646.534 k 646.534 k 646.534 k
AS Max = Tot Force / Fy 10.776 in2 10.776 in2 10.776 in2
Actual Tension As 1.320 0K 0.000 OK 0.000 OK
| Additional Deflection Calcs ]
_ _ ot
Neutral Axis 3.895 in Mer 91.07 k-ft
Igross 27,648.00 ind Ms:Max DL + LL 75.56 k-ft
Icracked 3,579.53 ind R1 = (Ms:DL+LLYMcr 1.205
Elastic Madulus 3,605.0 ksi Ms:Max DL+HLL+ST 75.56 k-ft
Fr=7.5"fc"5 474.342 psi R2 = (Ms:DL+LL+STytMcr - 1205
Z:Cracking 210.489 ksi leff... Ms{DL+LL) 27,648.000 ind4
Z:cracking > 175 : No Good! t:eff... Ms(DL+LL+ST) 27,643.000 ind
Eff. Flange Width 24.00 in
LAC' Factors (per AC|, applied intemally to entered loads) '
ACI9-1&9-2 DL 1.400 ACI 8-2 Group Factor 0.750 UBC 1921.2.7 *1.4" Factor 1.400
ACIO-1&9-2 LL 1.700 ACI 8-3 Dead Load Factor 0.900 UBC 1921.2.7 "0.9" Factor 0.900
ACIO-1&8-2 ST 1.700 ACI 9-3 Short Term Factor 1.300

....seismic = 8T *;

1.100
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Description

CANTILEVERED WALK SUPPORT

" General Information

Calculations are designed to AISC 8th Edition ASD and 1997 UBC Requirements 4

s 2 e ST
Steel Section : W8X31 , Fy _ 36.00ksi
Fixed-Free L.oad Duraticn Factor 1.00
Center Span 4.00 ft Bm Wt Added to Loads Elastic Modulus 29,000.0ksi
Left Cant. 0.00 ft LL & ST Act Together
Right Cant 0.00 ft
Lu : Unbraced Length 0.00 ft
| Distributed Loads . :
Eal 3 e 2R, ST M I DAL
#1 #2 #3 #d #5 #6 #7
DL 0.200
LL §.700 kit
ST kit
Start Location ft
End Location 4.000
: Beam OK
T A N TR ) Static Load Case Governs Stress
Using: W8X31 section, Span = 4.00ft, Fy = 36 Oksi
End Fixity = Fixed-Free, Lu = 0.00ft, LDF = 1.000
Actual Allowable
Moment 15.448 k-t 54.450 k-ft Max. Deflection <0.033 in
fb : Bending St;ss}st g;gl k?ll 23.760 ksi Length/DL Defi 239736 : 1
' : Length/(DL+LL Defl) 2,868.0 : 1
Shear 7724 k 32832 k -
fv : Shear Stress 3.388 ksi 14.400 ksi
fviFv 0.235:1

Eorce & Stress Summary
___

<< hese columns are Dad + Live Loadp!aced asnote —3>

oL LL LL+ST LL LL+3T
Maximum Cnly @ Center (& Center {@ Cants {@ Cants
Max. M + 15.45 k-ft k-ft
Max. M - -1.85 -15.45 k-ft
Max, M @ Left k-ft
Max. M @ Right k-ft
Shear @ Left 772k .92 7.72 k
Shear @ Right k K
Center Defl. -0.033in -0.004 -0.033 -0.033 0.000 0.000 in
Left Cant Defl 0.000in 0.000 0.000 0.000 0.000 0.000 in
Right Cant Defl 0.000in 0.000 0.000 0.000 0.000 0.0040 in
..Query Defl @ 0.000 §t ) 0.000 0.000 0.000 0.000 0.000 in
Reaction @ Left 7.72 0.92 772 7.72 k
Reaction @ Rt k
Fa calc'd per 1.5-1, K*Lir < Cc
| Beam Passes 1.5.1.4.1,Para 1,2, 4,&5,Fb = 0.66 Fy
b‘%ection Properties W8X31 H
P T "y
Depth 8.000in Woeight 31.01 #ft r-xx 3471 in
Width 7.995in l-xx 110.00 ind r-yy 2.016 in
Web Thick 0.285in l-yy 37.10ind Rt 2180 in
Flange Thickness 0.435in B-xx 27.500in3
Area 9.13in2 S-yy §.281in3
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Description (2)2X10 AT 16" O.C., GOOD FOR 19.5' SPAN (2. 0¢— G,67') = [9.33" v
wg wADTH
i General Information Calculations are designed to 1997 NDS and 1997 UBC Requirements 3
T AR I50. s i e i)
Section Name  2-2x10 Center Span 19.50# ..... Lu Q.00 ft
Beam Width 3.000in Left Cantilever ft ..... Lu 0.00 ft
Beam Depth 9.2501in Right Cantilever ;S tu 0.00 ft
Member Type Sawn Douglas Fir - Larch, No.2
Fb Base Allow B75.0 psi
Load Dur. Factor 1.250 Fyv Allow 85.0 psi
Beam End Fixity Pin-Pin Fe Allow 625.0 psi Rapetitive Member
E 1,300.0 ksi
| Full Length Uniform Loads )
IS Wik
Center DL B.OO #/ft LL 113.00 #t
Left Cantilever oL #ift LL #ift
Right Cantilever DL #ift LL #iit

Beam Design OK

pan= 19.50ft. sam Width = 3.000in x Depth = 9.25in, Ends are Pin-Pin
Max Stress Ratio 0.887 ;1 _
Maximum Moment 5.8 k-ft Maximum Shear * 1.5 1.6 k
Allowable 5.8 kAt Allowable 29 k
Max. Positive Moment 5.75k-ft at  9.750ft Shear: @ Left 1.18 k
Max. Negative Moment 0.00 k-ft at 0000 ft @ Right 1.18k
Max @ Left Support 0.00 k-ft Camber: @ Left 0.000 in
Max @ Right Support 0.00 k-ft @ Center 0.152 in
Max. M allow 5.83 Reaclions... @ Right 0.000 n
fb 1,613.21 psi fv 59.18 psi Left DL 0.08 k Max 1.18 k
Fb 1,635.16 psi Fv 106.25 psi Right DL 008k Max 1.18k
[ Deflections 'g
Center Span... Dead Load Total Load Left Cantilaver... Dead Load Total Load b
Deflection -0.101in -1.530 in Deflection 0,000 in 0.000 in
...Locatien 9.750 ft 9.750 ft ...Length/Defl 0.0 0.0
...Length/Defl 23127 152.91 Right Cantilever...
Camber {using 1.5 * D.L. Defl) ... Deflection 0.000 in 0.000 In
@ Center 0.152in ...L.ength/Defl 0.0 0.0
@ Left 0.000 in
@ Right 0.000in
Stress Calcs ;i
Bending Analysis
Ck 27960 Le 0.000 ft Sxx 42.781in3 Area 27.750 in2
Cf 1.300 Rb 0.0600 Cl 0.000
Max Moment Sxx Reg'd Allowabte fb
@ Center 575 k-fi 42.21 in3 1,635.16 psi
@ Left Support 0.00 k-ft .00 in3 1,635.16 psi
@ Right Support 0.00 k-ft 0.00in3 1,635.16 psi
Shear Analysis @ Left Support @ Right Support
Design Shear 1.64 k 164 k
Area Required 15.456 in2 15.456 in2
Fv; Allowable 106.25 psi 106.25 psi
Bearing @ Supporis
Max. Left Reaclion A8 k Bearing Length Req'd 0.629 in
Max. Right Reaction 118 k Bearing Length Req'd 0.629 in



SELLARDS AND GRIGG, INC Title : Job#
390 UNION BLVD. SUITE 630 Dsgnr: Date: 3:04PM, 18 JAN 03
Description :
LAKEWOOD, CO 80228
P; (303)986-1444 F: {303)986-0994 Scope |
www.sandgd.com
Page 2 ’

Rev: 550100
{ User: KW-0604759, Ver 5.5.0, 25-Sep-2001
(c)1983-2001 ENERCALC Engineering Software General Timber Beam B, \enEmeermg\ZOOOéislhutchason Eark\Zl\gedes 4

(2)2X10 AT 16" 0.C,, GOOD FOR 19.5' SPAN

Description

| AREN

Query Values
M, V, & D @ Specified Locations Moment Shear Deflection
@ Center Span Location = 0.00 fi 0.00 k-ft 118 k 0.0000 in
@ Right Cant. Location = 0.00 ft 0.00k-ft 000k 0.0000 in
0.00 ft 0.00 k-t 000k 0.0000 in

@ Left Cant, Location =










































