(PeL

CONSTRUCTION LEADERS

LETTER OF TRANSMITTAL
DATE: April 23, 2015 PCL JOB NO: 5515002
ATTN: Chris Barker TRANSMITTAL NO: 061

To: State of Vermont Agency of Transportation
One National Life Drive
Montpelier, VT 05633-5001

(802) 828-0053

Re: Hartford Lateral Slide
Project No.: IM 091-2(79)
Contract ID.: 12A132

County: Windsor PCL FILE NO: 5515002-39a.1

WE ARE SENDING X  Attached Under separate cover via Email & SP the following:
Shop drawings Prints X Plans Samples Specifications
Copy of Letter Change Order X  Other

COPIES SPEC. REVISION DESCRIPTION

1 204.01.b 2 Abutment SOE Walls (Abutment 2)

TRANSMITTED for as checked below:

X For approval

For your use

As requested

For review and comment

Remarks:

Approved as submitted Resubmit 1  Copies for approval
Approved as noted Submit Copies for distribution
Returned for corrections Return Corrected prints

The attached drawings & calculations have been revised to incorporate as-built conditions.

Please return an email of this approved submittal to Erich Heymann (ewheymann@pcl.com) and Jeremy Mackling

(imackling@pcl.com).

We request the review and return of this submittal within 1 day. Please advise if this request cannot be met so we

can plan accordingly.

By: Erich Heymann, Project Engineer

COPY TO:

Project Files

3810 Northdale Blvd., Suite 200; Tampa, FL o (813) 264-9500 e (813) 264-6689 (fax)



CONSTRUCTION LEADERS

SUBMITTAL NO. : 39a.1
Abutment SOE Walls

Item No. Specification Description

1 204.01.b Abutment SOE Walls (Abutment 2)

PROJECT:
HARTFORD LATERAL SLIDE
PROJECT NO.: IM 091-2(79)
CONTRACT ID.: 12A132

OWNER:
STATE OF VERMONT AGENCY OF TRANSPORTATION

ENGINEER OF RECORD:

STATE OF VERMONT AGENCY OF TRANSPORTATION

CONTRACTOR:
PCL CIVIL CONSTRUCTORS, INC.

APRIL 23, 2015

3810 Northdale Blvd., Suite 200; Tampa, FL o (813) 264-9500 e (813) 264-6689 (fax)



Calculations for Abut 2 SOE R1 TMD AJT 4/23/15, Page 1 of 26

CONSTRUCTION

Vermont Agency of Transportation
[-91
Windsor County
Project Number: IM 091-2(79)

Hartford Lateral Slide

Calculations for Temporary Structures including:

Abutment 2 SOE Wall

Revision 01

Submitted By, S O ERy -,
SRR o0
IS W
. ' ioR .27 Apr2320159:29 AM
Tim Davis, P.E. Z /f-vNOcKZ] 83 i E
VT P.E. #97183 B ;-’g;‘
“ a‘.’QEN'é.‘?c;O\‘#: -
r . 'I'.', sf " A < \\\‘ : e -
André Tousignant, P.E. Dbl bg'ﬂ“

VT P.E. # 100162

April 23,2015

PCL Civil Constructors Inc.
3810 Northdale Blvd. Suite 200
Tampa, Florida 33624
813-264-9500



Page:
:4.21.15

Date

1

Sheet: 1" Road Plate
: Temporary

: Rankine

: Net Pressure

Works
Pressure
Analysis

FOS:1.09 (K x1.2)
Toe: Cantilever
Maximum d (ft)
O 217 .6 psf 3.75
0 2259.6 ftlb/ft 6.60
& 644.3 Ib/ft 4.49
[ 3.2in 0.00

Section A

A Adjusted design based on
Plate with free cantilevep= up to 3.75 ft as-built conditions

cut PP N

Calculations for Abut 2 SOE R1 TMD AJT 4/23/15, Page 2 of 26

250.0 psf

Loose Fine Sand (ft)]

3.75ft o))
Toe = 6\25 ft

0.00 ft 0

10.00 ft 10-

PCL Civil Constructors, Inc.
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Page: 2
Date: 4.21.15

Sheet: 1" Road Plate
Works: Temporary
Pressure: Rankine
Analysis: Net Pressure
FOS: 1.09 (K x1.2)

Toe: Cantilever

Depth Of Excavation = 3.75ft
Surcharge = 250.0psf

Input Data

Depth Of Active Water = 20.00ft
Depth Of Passive Water = 20.00ft

Calculations for Abut 2 SOE R1 TMD AJT 4/23/15, Page 3 of 26

Water Density = 62.43pcf
Minimum Fluid Density = 31.82pcf

Soil Profile
Depth (ft) | Soil Name v (pcf) | y' (pcf) | C (psf)|C, (psf)| o (°) | (%) | K, Kac Kp Kpc
0.00|Loose Fine Sand | 109.20| 65.55 0.0 0.0/ 30.0/ 0.0]0.33(0.40)|0.00 (0.00)| 3.00| 0.00

() indicates factored value used in embedment calculation. Factor(s): K ;x1.2

Solution
Sheet
Sheet Name E | f Z |AlowedM .| b A W |Upstand| Toe |Length
(psi)  [(in*/ft)] (psi) |(in%/ft) (ftib/ft) (in) |(in?/ft)| (Ib/ft) |  (ft) (ft) | (ft)

1" Road Plate 3.04E+07| 1.00(/27000.0| 2.00 4166.7|12.00/12.00| 41.0 0.00/6.25| 10.00
Maxima

Maximum |Depth (ft)
Pressure 217.6 psf 3.75
Bending Moment | 2259.6 ftlb/ft 6.60
Deflection 3.2in 0.00
Shear Force 644.3 Ib/ft 4.49

PCL Civil Constructors, Inc.

SupportIT, v2.36

" © 1997 - 2014, GTSoft Ltd.
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Page: 4
Date: 4.21.15

Calculations for Abut 2 SOE R1 TMD AJT 4/23/15, Page 5 of 26

Sheet: 1" Road Plate
Works: Temporary
Pressure: Rankine
Analysis: Net Pressure
FOS: 1.09 (K x1.2)

Toe: Cantilever

depth B M F depth B M D F depth B M F
(t) (psf) (ftlb/ft) (Ib/ft) (t) (psf) (ftlb/ft) (in) (Ib/ft) (t) (psf) (ftlb/ft) (Ib/ft)
0.00 82.5 0.0 0.0 3.36| 203.5| 690.5 14| 4813 6.71| -644.9 2252.7 -49.1
0.07 84.9 0.2 5.6 3.42] 2059 7229 14| 4950 6.78| -666.8) 22394 -81.1
0.14 87.3 0.7 11.3 3.49] 208.3] 756.2 1.4/ 508.8 6.85| -686.2| 2222.0 -108.1
0.21 90.0 1.8 18.0 3.56] 210.7f 790.4 1.3 5228 6.92| -705.7| 2199.8 -133.9
0.27 92.4 3.1 241 3.63| 2134/ 830.0 1.3 5387 6.99| -725.1| 2172.8 -158.3
0.34 94.8 4.9 30.4 3.70| 215.8/ 866.3 1.3 553.0 7.05| -747.0| 2137.2 -184.3
0.41 97.2 71 36.8 3.77) 2152 903.5 12| 567.5 7.12| -766.4| 2101.1 -206.0
0.48 99.9 10.1 44.2 3.84 193.3] 9416 1.2 581.0 7.19| -785.8| 2061.0 -226.4
0.55 102.3 13.3 50.9 3.90 173.9] 980.6 1.2 5931 7.26] -805.3| 2017.3 -245.5
0.62 104.7 16.8 57.9 3.97 152.0 1025.4 11 605.3 7.33] -824.7| 1970.0 -263.4
0.68 107.1 20.9 64.9 4.04 132.6| 1065.9 1.1 614.7 7.40| -846.6| 1913.1 -281.8
0.75 109.5 254 72.2 4.11 113.2] 1107.0 11 622.8 747 -866.0f 1859.4 -296.9
0.82 112.2 31.1 80.5 4.18 93.7| 1148.6 1.0, 629.6 7.53| -885.5| 1802.9 -310.7
0.89 114.6 36.7 88.1 4.25 719 1196.0 1.00 63538 7.60] -904.9| 1744.0 -323.2
0.96 117.0 42.8 95.8 4.32 52.4| 1238.4 1.0, 639.8 7.67| -926.8| 1675.1 -335.6
1.03 119.4 494 103.7 4.38 33.0, 1281.0 0.9| 6426 7.74] -946.2| 1611.7 -345.4
1.10 1221 57.4 112.8 4.45 13.5| 1323.8 644.1 7.81] -965.6| 1546.7 -353.8
1.16 124.5 65.2 121.1 4.52 -5.9| 1366.6 644.3 7.88| -985.1| 1480.2 -360.9
1.23 126.9 73.5 129.5 4.59 -27.8| 1414.8 643.1 7.95| -1004.5| 1412.5 -366.7
1.30 129.3 82.3 138.0 4.66 -47.2| 1457.5 640.7 8.01| -1026.4) 1335.1 -371.7
1.37 131.7 91.7 146.8 4.73 -66.6| 1500.0 637.0 8.08| -1045.8| 1265.6 -374.8
1.44 134.5 103.1 156.8 4.79 -86.1| 1542.2 632.0 8.15| -1065.2| 1195.6 -376.6
1.51 136.9 113.7 165.8 4.86| -107.9 1589.2 624.8 8.22| -1084.7) 11254 -3771
1.58 139.3 125.0 175.0 4.93| -127.4| 1630.6 617.0 8.29| -1106.6| 1046.4 -376.1
1.64 141.7 136.9 184.4 5.00] -146.8 1671.3 608.0 8.36| -1126.0f 976.6 -373.8
1.71 1441 149.5 194.0 5.07| -166.3] 17115 597.6 8.42| -1145.4) 907.2 -370.3
1.78 146.8 164.4 204.9 5.14| -185.7| 1750.9 586.0 8.49| -1164.9] 838.6 -365.4
1.85 149.2 178.3 214.8 521 -207.6| 1794.2 571.3 8.56| -1184.3) 771.0 -359.2
1.92 151.6 192.8 224.8 5.27| -227.0f 1831.8 556.9 8.63| -1206.2| 696.5 -350.8
1.99 154.0f 208.1 235.0 5.34| -246.4| 1868.4 541.2 8.70| -1225.6/ 631.8 -341.9
2.05 156.7| 226.1 246.7 541| -265.9] 1903.9 524.2 8.77| -1245.0f 569.0 -331.7
212 159.1 242.8 257.3 5.48| -287.7| 19424 503.5 8.84| -1264.5/ 508.1 -320.2
2.19 161.5| 260.2 268.0 5.55| -307.2| 1975.3 483.8 8.90| -1283.9) 4495 -307.4
2.26 163.9] 2783 278.8 5.62| -326.6/ 2006.9 462.7 8.97| -1305.8) 386.5 -291.4
2.33 166.3| 297.2 289.9 5.68| -346.1| 2037.0 440.4 9.04| -1325.2| 333.5 -275.9
2.40 169.0f 3193 302.5 5.75| -365.5 2065.6 416.8 9.11| -1344.7| 283.5 -259.0
2.47 171.4| 339.7 313.8 5.82| -387.4| 2095.9 388.6 9.18| -1364.1 236.7 -240.9
2.53 173.8| 360.9 325.4 5.89| -406.8 2120.9 362.2 9.25| -1386.0 188.2 -218.9
2.60 176.2] 3829 337.0 5.96| -426.2| 2144.2 334.5 9.32| -1405.4 149.1 -198.0
2.67 178.9| 408.5 350.4 6.03| -445.7| 2165.6 305.6 9.38| -1424.8 114.0 -175.8
2.74 181.3] 4322 362.4 6.10| -467.5| 2187.4 271.4 9.45| -14443 83.2 -152.3
2.81 183.7| 456.6 374.6 6.16| -487.0 2204.5 239.7 9.52| -1463.7 56.8 -127.6
2.88 186.1 481.9 387.0 6.23| -506.4| 2219.5 206.6 9.59| -1485.6 32.8 -98.1
2.95 188.5| 508.0 399.5 6.30] -525.9| 2232.2 172.3 9.66| -1505.0 16.7 -70.6
3.01 191.2| 5384 413.7 6.37| -545.3| 2242.7 136.7 9.73| -1524.5 5.9 -41.8
3.08 193.6| 566.2 426.6 6.44| -567.2| 2251.5 95.1 9.79| -1543.9 0.5 -11.6
3.15 196.0f 595.0 439.6 6.51| -586.6| 2256.7 56.7 9.86| -1565.8 0.0 0.0
3.22 198.4| 624.6 452.8 6.58| -606.0 2259.3 17.0 9.93| -15685.2 0.0 0.0
3.29] 2011 659.0 467.8 6.64| -625.5 2258.7 -19.3 10.00] -1602.2 0.0 0.0
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Page: 6 Calculations for Abut 2 SOE R1 TMD AJT 4/23/15, Page 7 of 26
Date: 4.21.15

Sheet: 1" Road Plate S/

Works: Temporary
Pressure: Rankine
Analysis: Net Pressure

Toe: Cantilever

>

SupportIT, v2.36

© 1997 - 2014, GTSoft Ltd.
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Page: 7
Date: 4.21.15

Sheet: 1" Road Plate
Works: Temporary
Pressure: Rankine
Analysis: Net Pressure
FOS: 1.09 (K x1.2)

Toe: Cantilever

Factor(s) used: Ka x1.2

modulus in this design is Z = 2.00in%ft, and is satisfactory.

3. FOS =1.09 (Net Pressure)

Design Report Calculations for Abut 2 SOE R1 TMD AJT 4/23/15, Page 8 of 26

1. Factor(s) applied to soil parameter(s) in the 'Wall' page, and used in the embedment calculation.

2. Maximum bending moment = 2259.6ftlb/ft and f = 27000.0psi. MINIMUM required sheet section modulus is: Z = 1.00in%ft (= M/f). Sheet section

This is the factor of safety against rotation about the toe. It is calculated using the factored soil parameters (see above).
The FOS can be changed using 'Defined FOS' or 'Manual' in the 'Wall' page.

PCL Civil Constructors, Inc.

SupportIT, v2.36

© 1997 - 2014, GTSoft Ltd.
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Page: 1 Section B Calculations for Abut 2 SOE R1 TMD AJT 4/23/15, Page 9 of 26
Date: 4.21.15 250 psf roadway surcharge loading
v%/heft: } Road Plate +5.5 FT (109.2 pcf) soil load
orks: Temporary . . _
Pressure. Rankine behind wingwall = 850psf 850.0 psf
Analysis: Net Pressure Waler 1220.6 Ib/ft ~ 0.00 ft------- . 0.00 ft 0
FOS: 2.62 (Kp+1 .5) \ . . Loose Fine Sand )|
Toe: Free Earth Support Us_e 3/4 . epoxied threaded rod in
this section
Maximum d (ft)
(©) 4425 psf 4.50 V 14
O 2296.9ftb/ft| 3.54 A . .
o 12183 b/t 0.00 Adjus.ted des!gn based on
PY 11in 4.29 as-built conditions
2,
3,
il
4,
4.50 ft )
Toe =5.00 ft
5,
6,
7,
8,
9,

SupportIT, v2.36

© 1997 - 2014, GTSoft Ltd.

Tel/Fax: +44 (0)1292 477754
Email: GTSoftLtd@aol.com
Web: www.GTSoft.org
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Page: 2
Date: 4.21.15

Sheet: 1" Road Plate
Works: Temporary
Pressure: Rankine
Analysis: Net Pressure
FOS: 2.62 (Kp+1.5)
Toe: Free Earth Support

Depth Of Excavation = 4.50ft
Surcharge = 850.0psf

Input Data Calculations for Abut 2 SOE R1 TMD AJT 4/23/15, Page 10 of 26

Water Density = 62.43pcf
Minimum Fluid Density = 31.82pcf

Depth Of Active Water = 20.00ft
Depth Of Passive Water = 20.00ft

Soil Profile
Depth (ft) | Soil Name v (pcf) | 4" (pef) | C (psf)|C, (psh)| 6 (°) | 8 (°) | K, | Ke Kp Kpc
0.00|Loose Fine Sand | 109.20| 65.55 0.0 0.0] 30.0/ 0.0/0.33|0.00|3.00 (2.00)|0.00 (0.00)

() indicates factored value used in embedment calculation. Factor(s): Kp+1 5

Solution
Sheet
Sheet Name E | f Z |AlowedM .| b A W |Upstand| Toe |Length
(psi)  [(in*/ft)] (psi) |(in%/ft) (ftlb/ft) (in) | (in?/ft)| (Ib/ft) (ft) (ft) | (ft)
1" Road Plate 3.04E+07| 1.00/27000.0| 2.00 4166.7[12.00{12.00| 41.0 0.00/5.00| 9.50
Load Model: Area Distribution
Supports Maxima
d |Type Load Maximum |Depth (ft)
(ft) (Ib/ft) Pressure 442.5 psf 4.50
0.00 | Waler 1220(6 Use 3/4" epoxied threaded rod in Bending Moment | 2296.9 ftlb/ft 3.54
this section Deflection 1.1in 4.29
Shear Force 1218.3 Ib/ft 0.00

A\
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Page: 4 Calculations for Abut 2 SOE R1 TMD AJT 4/23/15, Page 12 of 26
Date: 4.21.15 depth P M D F depth P M D) F depth P M D F
Sheet: 1" Road Plate (ft) (psf) (ftlb/ft) in) (Ib/ft) (ft) (psf) (ftlb/ft) (in) (Ib/ft) (ft) (psf) (ftlb/ft) (in) (Ib/ft)
Works: Temporary 0.00; 280.5 0.0 0.0 -1218.3 3.19] 3955 -2271.9 1.0p -139.6 6.38| -103.4| -1161.9 0.8 7357
Pressure: Rankine 0.07] 2828 -76.8 0.0 -1200.5 3.25 397.8| -2280.0 1.00 -114.5 6.44| -124.2| -1120.0 0.8 7322
Analysis: Net Pressure 0.13] 2851 -152.5 0.1 -1182.5 3.32| 400.0| -2286.6 1.0 -89.2 6.51| -142.7| -1082.9 0.8 7285
FOS: 2.62 (Kp+1_5) 0.20] 287.6| -236.2 0.1 -1162.1 3.38| 402.3| -2291.6 1.0 -63.8 6.57| -161.1| -1045.9 0.8 7244
Toe: Free Earth Support 0.26] 289.9| -309.4 0.1 -1143.8 3.45| 404.9| -2295.2 1.0 -35.0 6.64| -179.6| -1009.2 0.8 7197
0.33] 2922 -381.5 0.1 -1125.4 3.51 407.2| -2296.7 1.0 -9.3 6.70| -200.4| -968.2 0.7 7139
0.39] 2945 -452.4 0.2| -1106.8 3.58| 409.4| -2296.6 1.0 16.6 6.77| -218.8| -932.1 0.7 708.2
0.46] 297.0 -530.7 0.2| -1085.7 3.64| 411.7) -2295.2 1.0 42.6 6.83| -237.3| -896.2 0.7f 7019
0.52]  299.3| -599.1 0.2| -1066.8 3.71 414.0) -2292.5 1.0 68.8 6.90| -255.8| -860.7 0.7 695.2
0.59| 301.6| -666.2 0.2| -1047.8 3.77| 416.6| -2287.8 1.0 98.4 6.96| -274.2| -825.6 0.7/ 688.0
0.65| 303.9| -732.1 0.3| -1028.6 3.84| 418.9| -2282.2 1.0 124.8 7.03] -295.0| -786.4 0.7| 6793
0.72 306.2| -796.9 0.3| -1009.3 3.90| 4211 -2275.3 1.0 151.4 7.09] -313.5| -752.1 0.7 671.0
0.78/ 308.7| -868.2 0.3| -987.3 3.97| 423.4| -2267.0 1.0 178.2 7.16| -331.9] -718.2 06| 662.2
0.85/ 311.0 -930.3 0.3| -967.7 4.03| 426.0| -2256.0 1.00 2085 7.22| -350.4| -684.8 0.6| 6529
0.91 313.3] -991.1 0.4| -947.9 4.10| 428.3| -2244.8 1.1 235.5 7.29] -371.2| -647.7 06| 6419
0.98/ 315.6| -1050.7 0.4/ -928.0 4.16| 430.6| -2232.3 1.1 262.7 7.35 -389.6/ -615.3 06| 6315
1.04| 318.2| -1116.2 0.4/ -905.4 4.23| 432.8| -2218.3 1.1 290.1 7.42| -408.1| -583.5 0.6 620.7
1.11 320.4| -1173.1 0.4| -885.2 4.29| 435.1| -2203.0 1.1 317.6 7.48| -426.6| -552.2 0.6 609.3
147  322.7| -1228.7 0.5 -864.8 4.36| 437.7| -2184.0 1.1 348.7 7.55| -445.0| -521.5 0.5 597.5
1.24| 325.0] -1283.0 0.5 -844.3 4.42|  440.0| -2165.7 1.1 376.5 7.61) -465.8| -487.7 0.5/ 583.6
1.30] 327.3] -1336.0 0.5 -823.6 449 4423| -2145.9 1.1 404.4 7.68| -484.3| -458.3 0.5/ 570.6
1.37| 329.9] -1394.0 0.5 -800.2 4.55| 4275 -2124.8 1.00 4320 7.74) -502.7| -429.6 0.5 557.2
1.43| 332.1| -1444.2 0.5 -779.2 4.62| 406.7| -2099.3 1.0 4617 781 -521.2| -401.6 0.5 543.3
1.50| 334.4| -1493.1 0.6| -758.1 4.68| 388.2| -2075.3 1.0) 486.8 7.87| -542.0/ -371.0 0.5 527.0
1.56| 336.7| -1540.6 0.6| -736.8 4.75| 369.8| -2050.0 1.0 5107 7.94) -560.4| -344.5 04| 5121
1.63| 339.0| -1586.7 06| -715.4 4.82| 351.3| -2023.6 1.0 5335 8.00f -578.9| -318.8 04| 496.6
1.69] 341.6] -1637.0 06| -691.2 4.88/ 332.8| -1996.0 1.0 5550 8.07| -597.4| -294.0 0.4| 480.6
1.76] 343.8| -1680.3 0.6| -669.5 4.95| 312.1| -1963.6 1.0 5779 8.13| -615.8| -269.9 0.4 464.1
1.82 346.1| -1722.1 0.7 -647.6 5.01 293.6| -1933.9 1.0 597.0 8.20| -636.6| -243.9 0.4| 445.0
1.89] 348.4| -1762.6 0.7 -625.6 5.08/ 275.1] -1903.1 1.0 615.0 8.26| -655.1| -221.6 0.3 4274
1.95| 351.0| -1806.5 0.7 -600.7 5.14|  256.7| -1871.5 1.0 6317 8.33| -673.5 -200.3 0.3 4094
2.02 353.2| -1844.0 0.7 -578.4 5.21 235.9| -1834.9 1.00 6492 8.39| -692.0 -179.9 0.3 390.8
2.08/ 355.5 -1880.0 0.7 -555.9 5.27| 217.4| -1801.6 1.00 6635 8.46| -710.5 -160.5 0.3 3718
215/ 357.8| -1914.7 0.8 -533.3 5.34 199.0| -1767.6 100 676.6 8.52| -731.3| -139.8 0.3| 3497
2.21 360.1| -1947.9 0.8 -510.6 5.40 180.5| -1733.0 1.0, 6885 8.59| -749.7| -122.5 0.3 329.6
228/ 362.7| -1983.5 0.8 -484.8 5.47 162.0| -1697.7 1.0  699.3 8.65| -768.2| -106.2 0.2 309.0
2.34| 364.9| -2013.6 0.8 -461.8 5.53 141.3| -1657.5 1.0 710.0 8.72| -786.6 -91.0 0.2 2879
2.41 367.2| -2042.3 0.8 -438.6 5.60 122.8| -1621.2 1.0 7183 8.78| -807.4 -75.1 0.2 263.5
247  369.5| -2069.5 0.8 -415.2 5.66 104.3| -1584.5 0.9 7255 8.85| -825.9 -62.2 0.2 2413
2.54|  372.1| -2098.3 0.9 -388.8 5.73 85.9] -1547.5 09 7314 8.91 -844.4 -50.5 0.2 2187
260 374.4| -2122.3 0.9| -365.2 5.79 65.1] -1505.6 0.9 736.7 8.98| -862.8 -39.9 0.1 195.5
267 376.6| -2144.8 0.9 -341.4 5.86 46.6| -1468.1 0.9 740.2 9.04| -881.3 -30.4 0.1 171.8
273 378.9| -2165.8 0.9 -317.4 5.92 28.2| -1430.4 0.9 7425 9.11]  -902.1 -21.3 0.1 144.6
2.80 381.2| -2185.3 0.9 -293.4 5.99 9.7| -1392.7 0.9 743.6 9.17| -920.5 -14.5 0.1 119.8
2.86| 383.8| -2205.3 0.9 -266.1 6.05 -8.8| -1354.9 0.9 743.6 9.24| -939.0 -9.0 0.1 94.6
2.93] 386.1| -2221.5 0.9 -241.7 6.12 -29.6| -1312.4 0.9 743.0 9.30| -957.5 -4.8 0.1 68.8
2.99] 388.3| -2236.2 0.9 -217.2 6.18 -48.0| -1274.6 0.9 7419 9.37| -978.2 -1.6 0.0 39.2
3.06| 390.6] -2249.3 1.0] -192.5 6.25 -66.5| -1237.0 0.8 740.3 9.43| -996.7 -0.2 0.0 12.4
3.12 393.2| -2262.1 1.0] -164.6 6.31 -84.9] -11994 0.8 738.3 9.50| -1012.9 0.0 0.0 0.0
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Date

Page:

6
:4.21.15

Sheet
Works
Pressure
Analysis
Toe

: 1" Road Plate

: Temporary

: Rankine

: Net Pressure

: Free Earth Support

K

#—=L—* Waler/brace inadequately specified.

(Define L, Eand I.)

Calculations for Abut 2 SOE R1 TMD AJT 4/23/15, Page 14 of 26

e

d=0.00 ft
F =1220.6 Ib/ft

>
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Page:

Date

7
:4.21.15

Design Repor’palculations for Abut 2 SOE R1 TMD AJT 4/23/15, Page 15 of 26

Sheet
Works
Pressure
Analysis
FOS

Toe

: 1" Road Plate

: Temporary

: Rankine

: Net Pressure
:2.62 (Kp+1.5)

: Free Earth Support

1. Factor(s) applied to soil parameter(s) in the 'Wall' page, and used in the embedment calculation.
Factor(s) used: Kp +1.5

2. Maximum bending moment = 2296.9ftlb/ft and f = 27000.0psi. MINIMUM required sheet section modulus is: Z = 1.02in%ft (= M/f). Sheet section
modulus in this design is Z = 2.00in%ft, and is satisfactory.

3. Frame primary axis bending moments checked. Users should manually check the axial load capacities and the effects of combined axial and

bending stresses to confirm frames are suitable.

4. FOS = 2.62 (Net Pressure)
This is the factor of safety against rotation about the lowest frame. It is calculated using the factored soil parameters (see above).
The FOS can be changed using 'Defined FOS' or 'Manual' in the 'Wall' page.

SupportIT, v2.36
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Page: 1
Date: 4.21.15
Sheet: 1" Road Plate
Works: Temporary
Pressure: Rankine
Analysis: Net Pressure
FOS: 4.97 (Kp+1.5)
Toe: Free Earth Support
Maximum d (ft)
@) 551.2 psf 3.50
O 2328.3 ftlb/ft 3.05
& 1463.9 Ib/ft 0.00
[ 1.1in 4.30

Waler 67 .4b/ft
Use 3/4" Hilti Expansion anchors in
this section

Bottom of Existing Wingwall footing: 564.5
Bottom of Wall 4 Footing: 561.25
Net Excavation: 3.25 ft. Use 3.5 for design

3.50 ft

Section C

oe =6.50 ft

Calculations for Abut 2 SOE R1 TMD AJT 4/23/15, Page 16 of 26

250 psf roadway surcharge loading
+ 9.5FT (109.2 pcf) soil load

behind wingwall = 1288psf 1288.0 psf
& A VVAVAAYAY,

0.00 ft 0+
Loose Fine Sard (ft))

10.00 ft 10-

PCL Civil Constructors, Inc.

SupportIT, v2.36
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Page: 2
Date: 4.21.15

Sheet: 1" Road Plate
Works: Temporary
Pressure: Rankine
Analysis: Net Pressure
FOS: 4.97 (Kp+1.5)
Toe: Free Earth Support

Depth Of Excavation =  3.50ft
Surcharge = 1288.0psf

Soil Profile

Input Data Calculations for Abut 2 SOE R1 TMD AJT 4/23/15, Page 17 of 26

Depth Of Active Water = 20.00ft Water Density = 62.43pcf
Depth Of Passive Water = 20.00ft Minimum Fluid Density = 31.82pcf

Depth (ft) | Soil Name

y(pcf) | v (pcf) | C (psf)|C 4 (psh)| 0 (°)| 3 (°) | Ky | Ko | Kp Kpc

0.00|Loose Fine Sand

109.20| 65.55 0.0 0.0/ 30.0/ 0.0/0.33|0.00]|3.00 (2.00)| 0.00 (0.00)

() indicates factored value used in embedment calculation. Factor(s): Kp+1 5

Solution
Sheet
Sheet Name E | f Z |AlowedM .| b A W |Upstand| Toe |Length
(psi)  [(in*/ft)] (psi) |(in%/ft) (ftib/ft) (in) |(in?/ft)| (Ib/ft) |  (ft) (ft) | (ft)
1" Road Plate 3.04E+07| 1.00{27000.0| 2.00 4166.7|12.00| 12.00| 41.0 0.00{6.50| 10.00
Load Model: Area Distribution
Supports Maxima
d |Type Load Maximum |Depth (ft)
(ft) (Ib/ft) Pressure 551.2 psf 3.50
0.00|Waler 1467.4) Use 3/4" Hilti Expansion anchors in Bending Moment | 2328.3 ftlb/ft 3.05
this section Deflection 1.11in 4.30
Shear Force 1463.9 Ib/ft 0.00
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Page: 4
Date: 4.21.15

Calculations for Abut 2 SOE R1 TMD AJT 4/23/15, Page 19 of 26

Sheet: 1" Road Plate
Works: Temporary
Pressure: Rankine
Analysis: Net Pressure
FOS: 4.97 (Kp+1.5)
Toe: Free Earth Support

depth B F depth B M D F depth B M D F
(t) (psf) (Ib/ft) (t) (psf) (ftlb/ft) (in) (Ib/ft) (t) (psf) (ftlb/ft) (in) (Ib/ft)
0.00] 425.0 -1463.9 3.36| 546.1| -2311.6 1.0 167.2 6.71| -384.3] -896.6 0.8] 699.6
0.07| 4274 -1435.5 3.42| 5485 -2303.4 1.0 2037 6.78| -406.1| -861.8 0.8 6921
0.14| 4298 -1406.9 3.49| 550.9| -2293.7 11 240.4 6.85| -425.6) -831.1 0.8/ 685.1
0.21 432.5 -1374.5 3.56|] 534.2| -2282.3 1.1 276.6 6.92| -445.0f -800.8 0.8/ 677.8
0.27) 4349 -1345.6 3.63| 512.3| -2267.6 11 315.8 6.99| -464.5 -770.9 0.8/ 670.2
0.34| 4374 -1316.5 3.70| 4929 -2252.9 11 349.2 7.05| -486.3| -737.6 0.7] 661.2
0.41 439.8 -1287.3 3.77) 473.4| -2236.7 1.1 381.3 712| -505.8| -708.3 0.7 6528
0.48| 4425 -1254.2 3.84| 454.0| -2219.2 1.1 4121 7.19] -525.2| -679.5 0.7] 644.2
0.55| 4449 -1224.6 3.90] 4345 -2200.3 1.1 441.7 7.26| -5446| -651.0 0.7] 635.2
0.62| 4473 -1194.8 3.97| 4127 -2177.5 1.1 473.4 7.33] -564.1| -623.0 0.7/ 6259
0.68| 449.7 -1164.9 4.04| 393.2| -2155.9 1.1 500.1 7.40| -5859| -591.9 0.7 615.0
0.75] 4521 -1134.9 4.11 373.8| -2133.2 1.1 525.6 747 -6054| -564.8 0.6/ 605.0
0.82| 4548 -1100.9 4.18| 354.4| -2109.4 1.1 549.8 7.53| -624.8| -538.1 0.6/ 594.7
0.89] 457.2 -1070.4 4.25 332.5| -2081.3 1.1 5755 7.60] -644.2| -511.9 0.6/ 584.0
0.96/ 459.6 -1039.9 432 313.1] -2055.3 1.1 596.9 7.67| -666.1| -483.0 0.6/ 5716
1.03) 462.0 -1009.1 438 293.6| -2028.4 11 617.1 7.74] -685.6| -457.8 0.6/ 560.3
1.10, 464.7 -974.4 445 274.2| -2000.6 1.1 635.9 7.81) -705.0 -433.1 0.6/ 548.6
1.16) 4671 -943.3 452 254.7| -1972.0 1.1 653.5 7.88| -724.4| -409.0 0.5/ 536.6
1.23| 469.5 -912.1 459 2329 -1938.9 1.1 671.7 7.95| -743.9| -385.4 0.5 5243
130 4719 -880.7 4.66| 213.4| -1908.8 1.1 686.5 8.01| -765.7| -359.5 0.5/ 510.0
137 4743 -849.1 4.73 194.0| -1878.0 1.1 700.0 8.08| -785.2| -337.1 0.5 497.0
1.44) 477.0 -813.5 4.79 174.6| -1846.7 1.1 712.2 8.15| -804.6/ -315.2 0.5| 483.6
1.51 479.4 -781.6 4.86 152.7| -1810.8 1.1 7243 8.22| -824.0f -294.0 0.5| 469.9
1.58| 481.8 -749.5 4.93 133.3| -1778.4 1.1 733.8 8.29| -845.9| -270.9 04| 4542
1.64) 4842 -717.3 5.00 113.8| -1745.6 1.1 741.9 8.36| -865.4| -251.0 04| 4398
1.71 486.6 -684.9 5.07 94.4| -1712.5 1.1 748.8 8.42| -884.8| -231.7 0.4 4251
1.78) 489.3 -648.3 5.14 74.9| -16791 1.1 754 .4 8.49| -904.2| -213.1 0.4/ 4101
1.85 4917 -615.6 5.21 53.1| -1641.3 1.0 7591 8.56| -923.7] -195.2 04| 394.7
1.92) 4941 -582.8 5.27 33.6| -1607.5 1.0 7619 8.63| -945.5| -175.8 04| 3771
199 496.5 -549.7 5.34 14.2| -1573.6 1.0 7634 8.70| -965.0f -159.4 0.3] 3611
2.05| 499.2 -512.4 5.41 -56.2| -1539.7 1.0, 7637 8.77| -984.4| -143.7 0.3 3447
212 501.6 -479.0 5.48 -27.1| -1501.5 1.0, 7633 8.84| -1003.8) -128.7 0.3 328.0
219 504.0 -445.5 5.55 -46.5| -1467.6 1.0, 7627 8.90| -1023.3) -114.4 0.3] 311.0
226/ 506.4 -411.8 5.62 -66.0| -1433.7 1.0 7617 8.97| -1045.2 -99.3 03] 2915
233 508.8 -377.9 5.68 -85.4| -1399.9 1.0 7605 9.04| -1064.6 -86.7 0.3] 2738
240, 5115 -339.7 5.75/ -104.9| -1366.1 1.0 75838 9.11| -1084.0 -74.9 0.2 2557
247 513.9 -305.5 5.82| -126.7| -1328.3 1.0 756.6 9.18| -1103.5 -63.9 02| 2374
253 516.3 -271.1 5.89| -146.2| -1294.7 1.0, 7543 9.25| -1125.3 -52.5 0.2 216.3
260, 5187 -236.6 5.96| -165.6| -1261.2 1.0, 7517 9.32| -1144.8 -43.2 0.2 197.3
267 5214 -197.6 6.03| -185.0| -1227.9 0.9| 7487 9.38| -1164.2 -34.8 0.2 177.9
2.74) 523.8 -162.7 6.10] -206.9| -1190.5 0.9] 745.0 9.45| -1183.6 -27.3 0.1 158.2
2.81 526.2 -127.7 6.16| -226.3| -1157.5 09| 7414 9.52| -1203.1 -20.7 0.1 138.2
2.88| 528.6 -92.5 6.23| -245.8| -1124.6 09| 7374 9.59| -1224.9 -14.3 0.1 115.2
295 531.0 -57.2 6.30] -265.2| -1091.9 0.9 733.1 9.66| -1244.4 -9.6 0.1 94.5
3.01 533.7 -17.3 6.37| -284.7| -1059.4 0.9 7284 9.73| -1263.8 -5.8 0.1 73.5
3.08) 536.2 18.4 6.44| -306.5| -1023.1 0.9 7228 9.79| -1283.3 -2.9 0.1 52.1
3.15| 5386 54.2 6.51] -326.0f -991.1 09 7175 9.86| -1305.1 -0.8 0.0 27.7
3.22| 5410 90.2 6.58| -345.4| -959.3 0.8/ 711.9 9.93| -1324.6 0.0 0.0 5.6
3.29] 5437 130.9 6.64] -364.8 -927.8 0.8 705.9 10.00] -1341.6 0.0 0.0 0.0
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Sheet
Works
Pressure
Analysis
Toe

: 1" Road Plate

: Temporary

: Rankine

: Net Pressure

: Free Earth Support

K

#—=L—* Waler/brace inadequately specified.

(Define L, Eand I.)

Calculations for Abut 2 SOE R1 TMD AJT 4/23/15, Page 21 of 26

e

d=0.00 ft
F = 1467.4 Ib/ft

>
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Design Repor’palculations for Abut 2 SOE R1 TMD AJT 4/23/15, Page 22 of 26

Sheet
Works
Pressure
Analysis
FOS

Toe

: 1" Road Plate

: Temporary

: Rankine

: Net Pressure
:4.97 (Kp+1.5)

: Free Earth Support

1. Factor(s) applied to soil parameter(s) in the 'Wall' page, and used in the embedment calculation.
Factor(s) used: Kp +1.5

2. Maximum bending moment = 2328.3ftlb/ft and f = 27000.0psi. MINIMUM required sheet section modulus is: Z = 1.03in%ft (= M/f). Sheet section
modulus in this design is Z = 2.00in%ft, and is satisfactory.

3. Frame primary axis bending moments checked. Users should manually check the axial load capacities and the effects of combined axial and

bending stresses to confirm frames are suitable.

4. FOS = 4.97 (Net Pressure)
This is the factor of safety against rotation about the lowest frame. It is calculated using the factored soil parameters (see above).
The FOS can be changed using 'Defined FOS' or 'Manual' in the 'Wall' page.

SupportIT, v2.36

© 1997 - 2014, GTSoft Ltd.
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Calculations for Abut 2 SOE R1 TMD AJT 4/23/15, Page 23 of 26

Mechanicdl Archoring Systems

3.3.8 KWIK Bolt 3 Expansion Anchor

Table 3 - Hitti KWIK Bolt 3 carbon steel design strength with concrete / pullout failure in uncracked concrete'234

Tension - ¢N_ Shear - ¢V,
Nominal |Effective| Nominal I . ‘ ) ' ] . _
anchor | embed. [ embed. |f'_ = 2500 psif'_= 3000 psi|f', = 4000 psi|f'_= 6000 psi|f', = 2500 psi|f'_ = 3000 psi|f ', = 4000 psi|f'_= 6000 psif
diameter]in. (mm)|in. (mm)|  Ib kN) Ib (kN) Ib (kN) Ib (kN) b (kN) Ib (kN) Ib (kN) Ib (kN)
14 1-1/2 1-3/4 1,025 1,080 1,180 1,330 1,545 1,690 1,950 2,390
(38) (44) (4.6) (4.8) (5.2) (5.9) (6.9) (7.5) (8.7) (10.6)
38 2 2-3/8 2,205 2,415 2,790 3,420 2,375 2,605 3,005 3,680
1) | (60) (9.8) {10.7) (12.4) (15.2) {10.6) (11.6) (13.4) (16.4)
2 2-1/4 2,205 2,415 2,790 3,420 2,375 2,605 3,005 3,680
2 &1 | 67 9.8) (10.7) (12.4) (15.2) (10.6) (11.6) (13.4) (16.4)
3-1/4 3-1/2 4,420 4,840 5,590 6,845 9,845 10,785 12,450 15,250
(83) (89) (19.7) (21.5) (24.9) (30.4) (43.8) (48.0) (55.4) (67.8)
3-1/8 | 3-1/2 4,310 4,720 5,450 6,675 -9,280 10,165 11,740 14,380
5 @9 | (89 (19.2) 1.0) (24.2) 29.7) (41.3) (45.2) (52.2) (64.0)
4 4-3/8 6,240 6,835 7,895 9,665 13,440 14,725 17,000 20,820
(102) | a1 (27.8) (30.4) (35.1) (43.0) (59.8) (65.5) (75.6) (92.6)
3-3/4 | 4-1/4 5,665 6,205 7,165 8,775 12,200 13,365 15,430 18,900
ﬁK‘ ” (95) | (108) (25.2) 27.6) | (31.9) (39.0) (54.3) (59.5) (68.6) (84.1)
5 5-1/2" 6,880 7,535 8,705 10,660 18,785 20,575 23,760 29,100
(127) | (140) (30.6) 33.5 (38.7) (47.4) (83.6) (91.5) (105.7) (129.4)

1 See section 3.1.7.3 o convert design strength value to ASD value.
2 Linear interpolation between embedment depths and concrete compressive strengths is not permitted.

3 Apply spacing, edge distance, and concrete thickness factors in tables 6 to 10 as necessary. Compare to steel values in table 4.
The lesser of the values is to be used for the design.

4 Tabular values are for normal weight concrete only. For lightweight concrete multiply design strength by A as follows:
for sand-lightweight, A, = .68; for all-lightweight, A = 0.60

Table 4 - Steel design strength for Hilti KWIK Bolt 3 carbon steel anchors'?

Waler load in Section C = 1470 Ib/ft.

Nominal Tensile® Shear*
Nominal anchor embedment N, oV, Assume 2.5' length supported.
diameter in. (mm) Ib (kN) Ib (kN) Total load - 1.47*2.5 = 3.68 kips
1-3/4 1,520 1,065 3/4" Anchor SWL = 7.535 kips.
14 (44) 7.1 @.7) Spacing and edge distance factors of 1.00 and 0.59
2-3/8 2.770 2,005 SWL = 7.535 k (1.0)(0.59) = 4.44 kips.
3/8 4.44>3.68, OK
(60) (21.2) (12.9)
2-1/4 4,315
12 (57) 8,745 (19.2)
3-1/2 (38.9) 4,390
(89) (19.5)
312
89
58 (89) 13,515 7,950
4-3/8 (60.1) (35.4)
(111)
4-1/4 10,180
(108) 19,080 (45.3)
3/4 y
/ 5-1/2 (84.9) 10,785
(140) (48.0)

See section 3.1.7.3 to convert design strength value to ASD value.

KWIK Bolt 3 carbon steel anchors are to be considered ductile steel elements.

Tensile N_ =@ A_  f, as noted in ACI 318 Appendix D.

Shear values determined by static shear tests with ¢V,, <¢ 0.60 A_ f,_as noted in ACI 318 Appendix D.

B R
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Mechanical Anchoring Systems

SIO 2Vl

g[e) D

Table 9 - Load adjustment factors for 5/8-in. diameter KWIK Bolt 3 carbon steel anchor in uncracked concrete’?

5/8-in. KB3 Spacing factor Edge distance | Spacing factor Edge distance in shear Conc. thickness
carbon steel in tension factor in tension in shear® 1 toward edge Il to edge factor in shear*
uncracked concrete fan Fen fay feu few fiae
Embedment h_ 3-1/2 | 4-3/8 | 3-1/2 | 4-3/8 | 3-1/2 | 4-3/8 | 3-1/2 | 4-3/8 | 312 | 4-3/8 | 312 | 4-3/8
in. {mm) (89) (111) (89) (111) (89) {111) (89) (111) {89) (111) (89) (111)
1-3/4 (44) n/a n/a n/a 0.32 n/a n/a n/a 0.07 n/a 0.14 n/a n/a
2 (51) n/a n/a n/a 034 | n/a n/a n/a 0.08 n/a 0.17 n/a n/a
2-1/8 (54) n/a 0.59 n/a 034 | n/fa 0.53 n/a 0.0 n/a 0.18 n/a n/a
o 2-1/4 (57) n/a 0.59 039 | 0.35 n/a 0.54 0.14 | 0.10 0.27 0.20 n/a n/a
g 2-3/8 (60) 0.63 0.60 0.40 0.36 0.55 0.54 0.15 0.11 0.30 0.21 n/a n/a
§ 2-1/2 (64) 0.63 0.60 0.41 0.37 0.55 0.54 0.16 0.12 0.32 0.23 n/a n/a
~F 3 (76) -0.66 0.63 0.46 0.40 | - 0.56 0.55 0.21 0.15 0.42 0.30 n/a n/a
OE 4 (102) 071 | 0.67 0.55 0.47 | 0.58 0.56 0.32 0.23 0.55 0.47 n/a n/a
8 : 5 (127) | 077 | 0.71 0.67 0.55 | 0.60 0.58 0.45 0.33 0.67 0.55 0.63 n/a
_@ i [ (152) 0.82 0.75 0.80 0.63 0.62 0.59 0.59 0.43 0.80 0.63 0.69 0.62
2 £ 7 (178) | 0.87 0.79 0.93 0.74 0.64 0.61 0.75 0.54 0.93 0.74 0.74 0.67
-2 a 8 (203) 0.93 0.83 1.00 0.84 0.66 0.63 0.91 0.66 1.00 0.84 0.79 0.71
k] § 9 (229) 0.98 0.88 0.95 0.68 0.64 1.00 0.79 0.95 0.84 0.75
% é 10 (254) 1.00 0.92 1.00 0.70 0.66 0.92 1.00 0.89 0.80
= 11 (279) 0.96 0.72 0.67 1.00 0.93 0.83
5 12 (305) - 1.00 0.74 0.69 0.97 0.87
3 14 (356) 0.77 0.72 1.00 0.94
@ 16 (4086) 0.81 0.75 1.00
18 (457) 0.85 0.78
20 (508) 0.89 0.82
24 (610) 0.97 0.88
> 30 (762) 1.00 0.97 338

Table 10 - Load adjustment factors for 3/4-in. diameter KWIK Bolt 3 carbon steel anchor in uncracked concrete'?

3/4-in. KB3 Spacing factor | Edge distance | Spacing factor Edge distance in shear Conc. thickness
carbon steel in tension factor in tension in shear® 1 toward edge Il to edge factor in shear*
uncracked concrete fan Fom faw fow feu Fie
Embedmenth__ 4-1/4 5-1/2 4-1/4 5-1/2 | 4-1/4 51/2 | 41/4 | 5-1/2 | 4-1/4 5-12 | 4-1/4 | 5-1/2
in. {mm) (108) (140) (108) (140) (108) (140) {(108) (140) (108) (140) (108) (140)
2-1/2 (64) n/a n/a n/a 0.42 n/a n/a n/a 0.09 n/a 0.18 n/a n/a
2-3/4 (70) n/a nfa | 0.36 0.44 . n/a n/a 015 011 | 0.31 0.21- n/a n/a
3 (76) n/a n/a 0.38 0.45 n/a n/a 0.17 012 0.35 0.24 n/a n/a
® 3-1/4 (83) rifa 0.61.| 040 0.47 n/a - 0.54 0.20 0.14 0.39 0.27 n/a n/a
° 3-1/2 (89) nfa | 0862 0.41 0.49 n/a 0.55 0.22 0.15 0.41 0.30 n/a n/a
2 3-3/4 (95) 0.67 | 0.63 0.43 0.50 0.57 0.55. 0.24 017 0.43 0.34 n/a n/a
E 4 {102) 0.68 0.63 0.45 0.52 0.57 055 | 027 0.18 0.45 0.37 n/a n/a
?'é' 4-1/2 (114) 0.70 0.65 0.49 0.56 0.58 | 0.56 0.32 0.22 0.49 0.44 n/a n/a
L E 5 (127) | 072 0.67 053 [ 10591| 059 | 0.57 0.38 0.26 0.53 0.52 n/a n/a
§ £ 6 {152) 0.77 0.70 0.62 0.67 0.60 | -0.58 0.49 0.34 0.62 0.67 0.65 n/a
;',!; 5'5 7 (178) 0.81 0.73 0.72 0.75 062 | 0.59 0.62 0.43 0.72 0.75 0.70 n/a
E E 8 (203) 0.86 0.77 0.82 0.84 0.64 0.61 0.76 0.52 0.82 0.84 0.75 0.66
2o 9 (229) 0.90 0.80 0.92 0.95 0.66 0.62 0.91 0.62 0.92 0.95 0.79 0.70
] 10 (254) 0.94 0.83 1.00 1.00 0.67 0.64 1.00 0.73 1.00 1.00 0.83 0.74
BE 11 (279) 0.99 0.87 0.69 0.65 0.84 0.87 0.77
2 12 (305) 1.00 0.90 0.71 0.66 0.96 0.91 0.81
E 14 (356) 0.97 0.74 0.69 1.00 0.99 0.87
& 16 {406) L1004 0.78 0.72 1.00 0.93
18 {457) 0.81 0.74 0.99
20 (508) 0.85 0.77 1.00
24 (610) 0.92 0.82
30 (762) 1.00 0.91
> 36 (914) 0.99

1
2

3
4

Linear interpolation not permitted.

When combining multiple load adjustment factors {e.g. for a 4 anchor pattern in a comer with thin concrete member) the design can become very conservative.
To optimize the design, use Hilti PROFIS Anchor Design software or perform anchor calculation using design equations from ACI 318 Appendix D.

Spacing factor reduction in shear, f,, assumes an influence of a nearby edge. If no edge exists, then f, = f,..

Concrete thickness reduction factor in shear, f,, assumes an influence of a nearby edge. If no edge exists, then f = 1.0

[T it areduction factor value is in a shaded cell, this indicates that this specific edge distance may not be permitted with a certain spacing (or vice versa). Check

A Hilt, Inc. (US) 1-800-

with table 5 and figure 2 of this section to calculate permissable edge distance, spacing and concrete thickness combinations. Use of Hilti KWIK Bolt 2 anchors
with edge distance and spacing dimensions smaller than what is noted in this table is permitted.

-8000 | www.us.hilti.com | en espafiol 1-800-879-5000 | Hilli (Canada) Corp. 1-800-363-4458 | www.hilti.ca | Anchor Fastening Technical Guide 2014 259
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3.2. IT- 200 Adhesive Anchoring te

Table 39 - Hilti HIT-HY 200 adhesive design strength with concrete / bond failure for threaded rod
in uncracked concrete 12245678

Nominal Tension — ®N_or N, Shear — @V, orV,
anchor Effective f.=2500psi | f =3000psi| f =4000psi | f' =6000psi| f =2500psi | f',=3000psi | f'.=4000psi | {', = 6000 psi
diameter embedment {17.2 Mpa) (20.7 Mpa) (27.6 Mpa) (41.4 Mpa) {17.2 Mpa) {20.7 Mpa) (27.6 Mpa) (41.4 Mpa)
in. in. (mm) Ib (kN) Ib (kN) Ib (kN) Ib (kN) Ib (kN) Ib (kN) Ib (kN) Ib (kN)
2-3/8 2,855 3,125 3,415 3,620 3,075 3,370 3,680 3,900
(60) (12.7) (13.9) {15.2) (16.1) (13.7) {15.0) (16.4) (17.3)
3-3/8 4,835 4,855 4,855 5,150 10,415 10,460 10,460 11,085
38 (86) 21.5) (21.6) {21.6) (22.9) (46.3) {46.5) {46.5) (49.3)
4-1/2 6,475 6,475 6,475 6,865 13,945 13,945 13,945 14,785
(114) (28.8) (28.8) (28.8) (30.5) 62.0) (62.0) _(62.0) {65.8)
7-1/2 10,790 10,790 10,790 11,440 23,245 23,245 23,245 24,640
{191) (48.0) (48.0) (48.0) (50.9) {103.4) {103.4) {103.4) (109.6)
2-3/4 3,555 3,885 4,500 5,510 7,660 8,395 9,690 11,870
{70) (15.8) {17.3) (20.0) (24.5) (34.1) (37.3) (43.1) (52.8)
4-1/2 7,445 8,155 8,635 9,150 16,035 17,570 18,595 19,710
12 (114) (33.1) (36.3) (38.4) (40.7) (71.3) (78.2) (82.7) (87.7)
6 11,465 11,510 11,510 12,200 24,690 24,795 24,795 26,280 .
{152) {51.0) {51.2) (51.2) (54.3) (109.8) (110.3) {110.3) {116.9)
10 19,185 19,185 19,185 20,235 . 41,320 41,320 41,320 43,800
{254) (85.3) (85.3) (85.3) (90.5) (183.8) (183.8) {183.8) (194.8)
3-1/8 4,310 4,720 5,450 6,675 9,280 10,165 11,740 14,380
(79) (19.2) (21.0) (24.2) (29.7) (41.3) {45.2) (52.2) (64.0)
5-5/8 10,405 11,400 13,165 14,300 22,415 24,550 28,350 30,795
5/8 (143) (46.3) (50.7) (58.6) (63.6) (89.7) (109.2) (126.1) {137.0)
7-1/2 16,020 17,550 17,985 19,065 34,505 37,800 38,740 41,065
(191) 71.3) (78.1) (80.0) {84.8) {153.5) (168.1) (172.3) (182.7)
12-1/2 28,975 29,975 29,975 31,775 64,565 64,565 64,565 68,440
(318) {133.3) {133.3) {133.3) {141.3) (287.2) (287.2) (287.2) (304.4)
3-1/2 5,105 5,595 6,460 7,910 11,000 12,050 13,915 17,040
(89) (22.7) 24.9 (28.7) (35.2) (48.9) {53.6) (61.9) (75.8)
6-3/4 13,680 14,985 17,305 20,590 29,460 32,275 37,265 44,350
34 (171) {60.9} (66.7) {77.0) 91.6) (131.0) {143.6) {165.8) (197.3)
9 21,060 23,070 25,900 27,455 45,360 49,690 55,785 59,130
(229) (93.7) (102.6) (115.2) (122.1) (201.8) (221.0) | (248.1) (263.0)
15 43,165 43,165 43,165 45,755 I 92,975 92,975 92,975 98,550
(381) {192.0) (192.0) (192.0) {203.5) (413.6) (413.6) (413.6) {438.4)
312 5,105 5,595 6,460 7,910 11,000 12,050 13,915 17,040
(89) (22.7) (24.9) (28.7) (35.2) {48.9) (53.6) (61.9) (75.8)
7-7/8 17,235 18,885 21,805 26,705 37,125 40,670 46,960 57,515
78 {200) (76.7) (84.0) {97.0) (118.8) (165.1) (180.9) (208.9) (255.8)
10-1/2 26,540 29,070 33,570 37,365 57,160 62,615 72,300 80,485
(267) (118.1) (129.3) (149.3) (166.2) (254.3) (278.5) (321.6) (358.0)
17-1/2 57,100 58,755 58,755 62,280 122,990 126,545 126,545 134,140
{445) _(254.0) (261.4) {261.4) (277.00 (547.1) (662.9) (562.9) {596.7)
4 6,240 6,835 7,895 9,665 13,440 14,725 17,000 20,820
(102) (27.8) (30.4) (35.1) {43.0) (59.8) (65.5) (75.6) {92.6)
9 21,060 23,070 26,640 32,625 45,360 49,690 57,375 70,270
1 (229) {93.7) (102.6) (118.5) (145.1) (201.8) (221.0) (255.2) (312.6)
12 32,425 35,520 41,015 48,805 69,835 76,500 88,335 105,120
(305) (144.2) {158.0) (182.4) (217.1) (310.6) {340.3) (392.9) (467 .6)
20 69,765 76,425 76,740 81,345 150,265 164,605 165,285 175,205
(508) (310.3) (340.0) (341.4) (361.8) (668.4) (732.2) (735.2) 779.3)
5 8,720 9,555 11,030 13,510 18,785 20,575 23,760 29,100
(127) (38.8) (42.5) (49.1) (60.1) (83.6) {91.5) (105.7) {129.4)
11-1/4 29,430 32,240 37,230 45,595 63,395 69,445 80,185 98,205
1-1/4 (286) {130.9) (143.4) {165.6) (202.8) (282.0) (308.9) {356.7) (436.8)
15 45,315 49,640 57,320 70,200 97,600 106,915 123,455 151,200
{381) {201.6) {220.8) (255.0) {312.3) {434.1) {475.6) (549.2) {672.6)
25 97,500 106,805 119,905 127,100 210,000 230,045 258,260 273,755
{635) {433.7) {475.1) (533.4) (565.4) (934.1) (1023.3) {1148.8) _ (1217.7)
1 See ion 3.1.7 for exg ion on d ,anloroadvalues.
2 See section 3.1.7.3 to convert design strength (f i ) value to ASD value.
3 Linear interpolation between embedment depths and ¢ i gths is not permitted.

4 Apply spacing, edge distance, and concrete thickness factors in tablss 42 - 55 as necessary. Compare to the steel values in table 41.
The lesser of the values is to be used for the design.

5 Data is for temperature range A: Max. short term temperature = 104° F {40° C), max. long term temperature = 75° F (24° C),
For temperature range B: Max. short term temperature = 176° F (80° C), max. long term temperature = 122° F {50° C) multiply above value by 0.80.
For temperature range C: Max. short term temperature = 248° F (120° C), max. long term temperature = 162° F (72° C) multiply above value by 0.70.

Short term el d concrete temperat are those that oceur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are roughly constant over significant
peﬁodsofﬁm:;a o g ditions. F . Miply design actored by 0.85 Waler load in Section B = 1221 |b/ft.
6 Tabular val are for dry concrete conditions. For water saturated concrete mul strength (fa resistance) L85, . '
7 Tabular values are for short term loads only. For sustained loads including overhead use, see section 3.1.7.5. Maximum 3' length supported.
8 Tabular values are for normal weight concrete only. For lightweight concrete, multiply design strength (f: d resi )by A, as follows: Total load = 1.23*3 = 3.69 kipS
Far sand-lightweight, A_= 0.51. For all-lightweight, A_= 0.45. 3/4" Anchor SWL = 5.595 kipS.
Spacing and edge distance factors of 1.00 and 1.00
SWL =5.59 k (1.0)(1.0) = 5.59 kipS.

, -5:59>3.69, OK
82 Hl‘li hc {US) 1~BDD 8?9 8000 l wwwms.hih.com I erlespanol‘l Bl]ﬂ 879- 5000 ] Hlltl [Canada) Corp 1-900 383 453 l wwwhllh.ca I Anchor Fastemng Technlcal Guu:le 2014
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3.2.3 HIT-HY 200 Adhesive Anchoring System

Table 48 - Load adjustment factors for 3/4-in. diameter threaded rods in uncracked concrete'*

Edge distance in shear

3/4-in. Spacing factor in Edge distance factor Spacing factor in 1 I Cancrete thickness
uncracked tension in tension shear Toward edge To edge factor in shear®
concrete Fan Jen T Jou Fow S

Embedment in. [3-1/2|6-3/4] 9 | 15 |3-1216-34| 9 | 15 [3-12]6-3/4] 9 | 15 [|3-12|6-3/4] & | 15 [3-12|6-3/4] 9 | 15 [a-1]6-au] 9 [ 15
hy  (mm) | 89) | (171)|(229) | (381) | (89) | (171) ] (229) | (381) | (89) | (171) | (229) | (381) | (89) | (171)|(228) | (381) | 89) | (171)] (229 | 381) | (89) | ¢171) (229) | (381)

i-3/4 (44) | nfa|nfa|{nfa|nfa033]024]018]010)nfa|nfa|nfa|nfa [009)0.03]0.02]001]017]007]005]002] na | nia|nma] nma
3-3/4 (95 | 059|059 |0.57 | 0.54 | 0.49 ) 0.30 1022 013 057 [ 054 (053052 | 027011007 |0.03}0.49 022|014 |0.07 ]| nfa | nja n/a | n/a
= 4 (102) j 0.60 | 0.60 | 0.57 | 0.54 | 0.51 | 0.31 {023 {013 | 0.57 | 0.54 | 0.53 | 052 | 020 | 012 | 0.08 | 0.04 | 0.51 | 0.24 | 0.16 | 0.08 | n/a nfa | nfa | nfa
E|l 5 27 jo62]062 059 | 056 | 0.60 034 {025 [0.15 | 0.59 | 055 | 0.54 | 0.52 J 0.41 § 017 | 0.1 [ 0.05 | 060 [ 033|022 | 011 | n/a | nfa nfa | nfa
E|5-1/4 (133) | 0.63 | 0.63 [ 0.60 | 0.56 | 0.63 | 0.35 [ 0.26 | 0.15 | 0.60 | 0.55 | 0.54 | 0.52 | 0.44 [ 0.18 | 0.12 | 0.06 | 0.63 | 0.35 [ 023 | 0.11 | 0.62 nfa | nfa | nfa
=l 8 (152 ] 0.65 ] 0.65] 061|057 | 069|038 028016 061056 055 [053]054 022|014 007|072 038029014066 nfa | nfa | nfa
';E.,' 7 (178 ) 0.67 | 067 | 0.63 | 0.58 | 0.76 | 0.41 | 0.30 | 0.18 § 0.63 | 0.57 | 0.55 | 0.53 | 0.68 | 0.28 | 0.18 | 0.09 ] 0.84 [ 0.41 [ 0.34 | 018 072 | nfa | n/a | nja
§ 8 (203)J069)069 |0.65|0.59 083045033019 J0.65|0.58 ) 0.56 | 0.54 1 0.83 | 0.34 | 0.22 [ 0.11 §0.96 | 045|037 | 021 J0.77 | nfa | nfa | nsa
S(8-12 216) J 0.71 [ 0.71 [ 0.66 [ 0.59 [ 0.87 [ 0.47 [ 0.35 [ 0.20 | 0.66 | 0.59 | 0.56 | 0.54 | 0.91 | 0.37 | 0.24 | 0.12 | 1.00 | 0.47 | 0.38 | 0.24 0791059 | nfa | n/a
i 9 (229) 1 0.72 | 0.72 | 0.67 | 0.60 | 0.90 | 0.49 | 0.36 | 0.21 | 0.67 | 0.59 | 0.57 | 0.54 | 0.99 | 0.40 | 0.26 | 0.13 0.49 1039 1026 | 0.81 |060| nfa | nfa
©| 10 (254) | 0.74 | 0.74 | 0.69 | 0.61 | 0.98 | 0.53 | 0.39 | ¢:23 | 0.68 | 0.60 | 0.58 | 0.55 | 1.00 | 0.47 | 0.31 | 0.15 0.53 {0.42 | 0.30 | 0.86 { 064 | n/a | njfa
gm-:m (273)  0.75 | 0.76 [ 0.70 a,gxﬁ]l 0.57 |0.42 [ 0.25 | 070 [ 0.61 [ 0.58 | 0.55 053 | 0.34 | 0.17 057 |0.44 0.32 | 0.89 [ 0.66 | 057 | n/a
E.'l 12 (305) ] 0.78 [ 0.79 | 0.72 | O. 064047 | 027 072062 | 059 | 0.56 0.62 | 0.40 | 0.20 064|048 0341094 ]070] 060 ]| nfa
_’_,.3" 14  (356) | 0.84 | 0.84 | 0.76 | 0.66 0.74 1055 1032 | 0.76 | 0.64 | 0.61 | 0.57 0.78 1 0.51 | 0.25 0.74 1055 | 0.37 1 1.00 | 0.75 | 0.65 | n/a
81 16 (408 } 0.89 | 0.89 | 0.80 | 0.68 0.85 | 0.62 | 0.37 | 0.79 | 0.66 | 0.62 | 0.58 0.96 | 0.62 | 0.30 0.85 [ 0.62 | 0.40 0.80 | 0.70 | nfa
E 16-3/4 (425) } 0.91 ] 0.91 | 0.81 | 0.69 0.89 | 0.65 [ 0.38 | 0.81 | 0.67 | 0.63 | 0.58 1.00 | 0.67 | 0.33 0.89 | 0.65 | 0.41 0.82 | 0.71 | 0.56
'3 18  (457) | 0.94 | 0.94 | 0.83 | 0.70 0.95(0.70 | 0.41 | 0.83 | 0.68 | 0.64 | 0.58 0.74 | 0.36 0.95 | 0.70 | 0.43 0.85 | 0.74 | 0.58
_§u 20 (508) | 0.99 ] 0.99 | 0.87 | 0.72 1.00 { 0.78 | 0.46 | 0.87 | 0.70'| 0.65 | 0.59 0.87 | 0.42 1.00 | 0.78 | 0.47 0.90 ] 0.78 | 0.61
Wi 22 (55 1.00Y4 1.00 | 0.91 | 0.74 0.86 | 0.50 } 0.91 | 0.72 | 0.67 | 0.60 1.00 | 0.49 0.86 | 0.50 0.94 | 0.82 | 0.64
w| 24 (610) 0.94 | 0.77 0.93 | 0.55 } 0.94 | 0.74 | 0.68 | 0.61 0.56 0.93 | 0.55] 0.93 | 0.85 | 0.67
2| 26 (860) 0.98 [ 0.79 1.00 | 0.59 | 0.98 | 0.76 | 0.70 | 0.62 0.63 1.00 | 0.59 1.00 { 0.89 | 0.70
§ 28 (M) | 1.00 | 0.81 0.64 | 1.00 | 0.78 | 0.71 | 0.63 0.70 i 0.64 0.92 } 0.73
Wl 30 (762) 0.83 0.68 0.80 | 0.73 | 0.64 0.78 0.68 0.95 | 0.75
36 (914) 0.80 0.82 0.86 | 0.77 | 0.67 1.00 0.82 1.00 [ 0.82 |
>48  (1219) 1.00 1.06 0.99 | 0.86 | 0.73 1.00 0.95

Table 49 - Load adjustment factors for 3/4-in. diameter threaded rods in cracked concrete'??
' ' Edge distance in shear

3/4-in. Spacing factor in Edge distance factor Spacing factor in €L 1 Concrete thickness
cracked tension in tension shear Toward edge To edge factor in shear®
concrete fan fon fu fou o Ji -
Embedment in. }3-1/2|6-3/4| 8 15 |3-1,2]|6-34] 9 15 |3-1/2|6-3/4| 9 15 }3-1/2|6-3/4| 9 15 [3-1/2|6-3/4| 9 15 [3-1/2|6-34] 9 15
h, (mm) | (89) | (177} ] (229) 1 (381) | (8S) 1 (171) | (229) | (381) | (89) | (171) | (229} | (381) | (89) | (171) | (229) | (381) | (89) | (171)](229) | (381) | (89) | (171) | (229) | (381)
1-3/4 (44) | nfa | nfa | nfa | nfa | 0440440427039 | nfa | nfa | nfa | n/a 0.081003]|002]001}017][007[005[003]| nfa| nia|na]| na
3-3/4 (95 |0.59]0.59]0.57|0.54 055055050044 057054 [053[052]027[0.11]007]0.04]054]|022{015]|009] nja | na| na | nia
£l_4 (102) | 0.60 | 0.60 | 0.57 | 0.54 | 0.57 | 0.57 | 0.51 | 0.44 | 0.57 | 0.54 | 0.53 | 0.52 | 0.30 | 0.12 | 0.08 | 0.05 | 0.59 [ 0.24 | 0.16 | 0.10 | nfa | vja | nja | n/a
E| 5 (127))062]0.62)0.59|0.56|0.63 | 0.63]0.56 | 047 | 059} 0.55 [ 054|053 041|017 [ 011|007 f083|034]|022]013] nfa | na | nja [ nja
£|5-1/4 (133) | 0.68 | 0.63 | 0.60 | 0.56 | 0.64 | 0.64 | 0.57 | 0.47 [ 0.60 | 0.55 [ 0.54 | 0.53 | 0.45 | 0.18 | 0.12 | 0.07 | 0.89 | 0.36 | 0.24 | 014 J 062 | nja | nja | n/a
=] 6 (152 065|065 |061]057|069]069]060|049]061]0.56055]053]054]0.22]015]0.09|1.00]0.44]029]0.18 | 0.67] nja | nja | nya
| 7 (178) | 0.67 | 0.67 | 0.63 | 0.58 | 0.76 | 0.76 | 0.65 | 0.52 | 0.63 | 0.57 | 0.55 | 0.54 | 0.69 | 0.28 | 0.19 | 0.11 0560370221072 nfa | nfa | nfa
§ 8 (203) | 069 [ 0.69 | 0.65 | 0.59 | 0.83 | 0.83 | 0.70 | 0.55 { 0.65 | 0.58 | 0.56 | 0.54 | 0.84 | 0.34 | 0.23 | 0.14 06810451027 ]1077| nfa | nfa | nfa
% 8-1/2 (216) | 0.71 | 0.71 | 0.66 | 0.59 | 0.87 | 0.87 [ 0.72 | 0.56 | 0.66 | 0.58 | 0.57 | 0.55 | 0.92 | 0.37 | 0.25 | 0.15 0.75 1050|030 079|059 | nfa | nfa
ol 2 (29 lo072)072) 067 | 0.60)080)090)075]057) 067059057 |055]1.00]041]0271016 0.82]1054032)0.82|061| nfa | nfa
E 10 (254)  0.74 | 0.74 | 0.69 | 0.61 | 0.98 | 0.98 | 0.80 | 0.60 | 0.69 | 0.60 | 0.58 | 0.55 0.48 | 0.32 | 0.19 095063 |038]086]|064] nfa | nfa
5110-3/4 (273) | 0.76 | 0.76 | 0.70 | 0.62 | 1.00 | 1.00 | 0.84 | 0.62 | 0.70 | 0.61 | 0.58 | 0.56 0.53 ] 0.35 | 0.21 1.00 | 0.70 | 0.42 } 0.88 | 0.66 | 0.58 | n/a
(:.i 12 (305) } 0.79] 0.79 | 0.72 | 0.63 0.91 | 066 | 0.72 | 0.62 | 0.59 | 0.57 0.63 | 0.42 | 0.25 0.83 | 050]084]070] 061 nfa
E 14 (356) | 0.84 | 0.84 | 0.76 | 0.66 1.00 ] 0.72 | 0.76 | 0.64 | 0.61 | 0.58 0.79 { 0.52 | 0.31 1.00 1 0.63 | 1.00 ] 0.76 | 0.66 | nfa
2] 16 (406) § 0.89 | 0.88 | 0.80 | 0.68 0.78 | 0.80 | 0.66 | 0.62 | 0.59 0.97 | 0.64 | 0.38 0.77 0.81}0.70 | nfa
E 16-3/4 (425) ] 0.91 | 0.91 | 0.81 | 0.69 0.81 | 0.81 | 0.67 | 0.63 | 0.58 1.00 | 0.68 | 0.41 0.81 0.83 | 0.72 | 0.61
ol 18 (457 | 094 | 0.94 | 0.83 | 0.70 0.85 | 0.83 | 0.68 | 0.64 | 0.60 0.76 | 0.46 0.85 0.86 | 0.75 | 0.63
gn 20  (508)  0.99 | 0.99 { 0.87 | 0.72 0.91 | 0.87 | 0.70 | 0.65 | 0.61 0.89 | 0.54 0.91 0.90 | 0.79 | 0.66
W) 22 (559) §1.00)1.00 091|074 0.98 | 0.91 | 0.72 | 0.67 | 0.62 1.00 | 0.62 0.98 0.95 | 0.82 | 0.70
B 24 (610) 0.94 | 0.77 1.00 § 0.94 | 0.74 | 0.69 | 0.63 0.70 1.00 0,99 | 0.86 | 0.73
2 (660) 0.98 | 0.79 0.98 | 0.76 | 0.70 | 0.64 0.79 1.00 ] 0.90 | 0.76
§ {711) 1.00 | 0.81 1.00 | 0.79 | 0.72 | 0.65 0.89 0.93 | 0.78
« {762) 0.83 0.81 | 0.73 | 0.66 0.99 0.96 | 0.81
36 (914) 0.90 0.87 | 0.78 | 0.70 1.00 1.00 | 0.89
>48 (1219) 1.00 0.99 ] 0.87 | 0.76 1.00

1 Linear interpolation not permitted

2 Shaded area with reduced edge distance is permitted provided the installation torque is reduced to 0.30 T fOr 5d =5 = 16-in. and to 0.5 T___for s > 16-in.

3 When combining multiple load adjustment factors (e.g. for a four-anchor pattern in a corner with thin concrete member) the design can become very
conservative. To optimize the design, use Hilti PROFIS Anchor Design software or perform anchor calculation using design equations from ACI 318 Appendix D.

4 Spacing factor reduction in shear, f,, assumes an influence of a nearby edge. If no edge exists, then f,, = f,..

5 Concrete thickness reduction factor in shear, f,, assumes an influence of a nearby edge. If no edge exists, then jm =1.0.

38~ NG, Inc. (U3 1-800-879-8000 | Veww.us.hulti.com |~&n espandl 1-800-879-5000 1 Fifti {Canada) Corp. T-800-363-4458 1 www.hilth.ca | Anchor Eastening Technical Guids 2012



EXISTING WINGWALL AND APPROACH SLAB
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