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Concrete Structures and Foundations
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TM 5-818-1/ AFM U-3. Chap. 7

Table 3-1. Typical Engineering Properties of Compacted Materials

Typical Yalue of

_Compreseion T Typiea) Stggék\x Charecteristics
Rmnge of  Range of At 2.5 At T.2 . Range of
Max isum Opt Leum kaf ksf Cohesicn ¢ (Erfective Typieal Subgrade
. Dry Unit _ Water, (20 psi) {50 pe1) (As Com- Cohesion - ‘Stress Coeffigient of Hodulus _
Group Weight, Content Percent of Originel pected) (Setureted) Envelope) Permembility Range af E W L\/‘%—’%_
Symbol Sci)l Type ct Percent > Hedght paf psfl de, t/mn CBR Velues 1b/cu inm. ——a_/'\/%‘
LERESRE — e - = =EEIRANEE B - 3eS
GH  ¥ell graded clemn grav-  125-135 11-8 0.3 0.6 . o 0 >38 5% 1"t 40-80 00500 L IN3 = TS "8
eln, gravel-szad } )
mixtures
GP  Poorly graded clean 115-125 15221 0.4 0.9 0 0 >37 107t 30-60 250400 L‘\l 7 - 5 |
gravels, gravel-pemad - ) : -~ '
mix
GH  Silty gravels, poorly 120-135 128 0.5 S S >3k »1076 20-60 100400 [ 22— (9 {
graded gravel-sang-
zilt
Gt Clayey gravels, poorly 115-130 14-9 0.7 L6 e i >31 07T 20-40 100-300
greded gravel-cand-— -
cluy
5¥  Well graded clemn seands,  110-130 16-9 a.6 1.2 o ! 38 >1o‘3 20-40 200-300
grevelly sands
SP Poarly graded clemnc 100-120 21-12 0.8 1.% o 0 37 1073 1o-ko 200300
zands, s&nd-grevel :
mix
M Siity sands, poorly 110-125 16-21 0.8 . 1.6 1050 k20 3k 5 x 107 10-ko 100-300
graded gend-silt mix
S4-SC  Sand-silt clay =ix. with 110-130 15-11 0.8 1.k 1050 300 33 2 10'6 ..........
sllghtly plastic .
fines
SC - Clayey sands, pocrly 105-125 19-11 1.1 2.2 1550 230 31 5% 1071 5-20 100-300
graded sand-clay mix
HL Inorganic silts snd 95~120 k12 0.9 1.7 1koo 190 32 lD.5 15 or less 100-200
clayey siltx
KLCL Mirture of incrgenic 100-120 22-12 1.0 2.2 1350 %60 32 5 x 1077 e 100-200
211t mnd cluy
CL  Inorgsaic clayz of lov 95-120 212 1.3 2.5 1800 270 28 1077 15 or less  50-200
to eed, plesticity .
oL Organic si{lts and silt- 80-100 33mPL cieeeene aiaemias eeeaenes eeaeiasaias eenassaemaas mameassecoasel 5 or less ~ 50-100
clays, lov plasticivy r
M Inorganic clayey silts, 75-95 Lo-2k 2.0 3.8 1500 k20 25 S x 1077 10 or lees 50100 §Ylewe T
elastic silts -
cH  Inorganic clays of high 80-105 36-19 2.6 3.9 2150 230 19 1077 15 or less  50-150
plasticity
oH Orgenic clmys wnd eilty 75-100 L5—21 i iiuirir shaenies amasaees deesreaenss aaaaasssetih esavasreseaess 5 or leas 25-100
clays
- ‘
TLH = 14\}( _ \/“/(/,CX
= (‘e — = 5
T\ [ | s ul b W
F=¢ ~
Notes 1. All properties are for condition of “standard Proctor” maximum density. except values of k and CBH which
are for CE55 ,maximum density.
2. Typical strength characteristics are for effective strength envelopes and are obtained from [SBR data.
3. Compression values are for vertical loading with complete lateral confinement.
*, 4. (>)indicates that typical property is greater than the value shown. () indicates insufficient data available for an

estimate.

(NAVEAC DM-7)
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f— Company . M3 Engineering Feb 10, 2015
. Designer : JDM
., JobNumber : 150004 Checked By:__
£ s ModelName : Portof Tucson Multi-Box Culvert

Load Combinations

Description Solve P...S...B...Fa..B..Fa.B. Fa. B. Fa.. B.Fa.B. Fa.B. Fa.B. Fa..

1 DL Y 111414 1.4 3
2 DL+LL (Culvert Full TL, Max E) Yes | Y 11141523317 |14
L 3 DL+LL (Culvert Partial TL, Max E) Yes | Y 11148 233/ 7 |14
\ 4 DL+LL (Culvert Full TL,-Min E) Yes | Y 111415 233/6 114
i 5 DL+LL (Culvert Partial TL, Min E) Yes | Y 111418 233/6 |14

RISA-3D Version 12.0.2 [P:\2015\150004\Structural\150004 Box Culvert.r3d] Page 5
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AL
Company . M3 Engineering Feb 10, 2015
Designer : JDM
Job Number : 150004

. ; -\ Checked By:
TEGCH Loci1es ModelName : Portof Tucson Multi-Box Culvert
Basic Load Cases
) BLC Description Category X Gravity Y GravityZ Gravity _ Joint Point Distribu.. Area(M...Surface...
1 self weight DL -1 ]
4 ballast DL . o 6 |
5 | Culvert Smeared Load Full None 6
6 | Min Lateral Earth Pressure EPL 2
7  Max Lateral Earth Pressure EPL 2
8 Culvert Smeared Load Partial None 3

RISA-3D Version 12.0.2 [P:\2015\150004\Structural\150004 Box Culvert.r3d] Page 6



Company
Designer
Job Number

: M3 Engineering

;. JDM
: 150004
. Port of Tucson Multi-Box Culvert

A

Feb 12,2015

Checked By:_

Member Distributed Loads (BLC 4 : ballast)

Member Label Direction Start Magnitudefk/ft,F] End Magnitude[k/ft,.F] Start Location[ft, %] End Location]ft,%]

1 M8 Y -25 -.25 0 0

2 M9 Y -25 -25 0 0

3 M10 Y -.25 -.25 0 0

4 M11 LY -.25 -.25 0 0

5 M12 Y -.25 -.25 0 0
B M13 Y -25 -.25 -0 0

RISA-3D Version 12.0.2 [P:\2015\150004\Structural\150004 Box Culvert.r3d] Page 2
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Company . M3 Engineering Feb 12, 2015
Designer . JDM

Job Number  : 150004 Checked By:
Model Name : Port of Tucson Multi-Box Culvert

Member Distributed Loads (BLC 5 : Culvert Smeared Load Full)

_Member Label _Direction Start Magnitude[k/ft,F] End Magnitude[k/ft,F] Start Locationift, %] End Location(ft,%]
1 M8 Y | -3 .3 0 0
2 M9 Y -3 -3 0 0
3 M10 Y -3 -3 0 0
4 M11 Y -3 -3 0 0
S M12 Y -3 1 -3 0 0
6 M13 Y -3 =3 0 0

RISA-3D Version 12.0.2 [P:\2015\150004\Structurai\150004 Box Culvert.r3d] Page 3
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Company . M3 Engineering Feb 12, 2015
Designer . JDM
13 i, Job Number 150004 Checked By:_
T N o 1 £ s Model Name : Port of Tucson Multi-Box Culvert

Member Distributed Loads (BLC 6 : Min Lateral Earth Pressure)

Member Label Direction Start Magnitude[k/ft.F]_End Magnitude[k/ft,F] Start Location|ft,%] End Location]ft, %]
1 M1 X 128 128 0o 0 ]
2 M7 X 128 -128 0 0 il

RISA-3D Version 12.0.2 [P:\2015\150004\Structural\150004 Box Culvert.r3d] Page 4
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Company : M3 Engineering Feb 12, 2015

Designer . JDM

Job Number : 150004 Checked By:
TecHnorostes ModelName : Portof Tucson Multi-Box Culvert

Member Distributed Loads (BLC 7 : Max Lateral Earth Pressure)

‘ Member Label Direction Start Magnitude[k/ft.F] End Magnitude[k/ft.F] Start Locationft,%] End Location|[ft,%]
1 | M1 X 7 ) 4 0 0 ‘
L2 | M7 X -7 -7 0 0 t

RISA-3D Version 12.0.2 [P:\2015\150004\Structural\150004 Box Culvert.r3d] Page 5
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Company . M3 Engineering Feb 12, 2015
Designer . JDM : ]
e v, Job Number : 150004 Checked By:
TeEcHuNnoLoGi1es ModelName : Portof Tucson Multi-Box Culvert

Member Distributed Loads (BLC 8 : Culvert Smeared Load Partial)

Member Label Direction Start Magnitude[k/ft.F] End Magnitude[k/ft,F] _Start Location]ft,%] End Location|ft,%]
1 M8 Y -3 -3 .0 I 0
2 M10 Yo -3 -3 .0 | 0
3 M12 Y -3 -3 0 0

RISA-3D Version 12.0.2 [P:\2015\150004\Structural\150004 Box Culvert.r3d] Page 6
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Company . M3 Engineering Feb 12, 2015
Designer . JDM
Job Number : 150004 Checked By:

Model Name : Port of Tucson Multi-Box Culvert

Joint Boundary Conditions

Jointlabel ~ X[kfin] Y [k/in} Z [k/in] X Rot.[k-fi/rad] Y Rot.[k-fi/rad] Z Rot.[k-fi/rad] Footing
1 N1 $528.8 CS28.8 | Reaction 5
2 N2 Reaction
3 N3 . 5288 CSs28.8 Reaction
4 | N4 : Reaction
5 i N5 i 5288 CS28.8 Reaction
6 N6 | oReaction ~| e e o L e
7 N7 S28.8 Cs28.8 Reaction
8 N8 Reaction |~ - - | e
9 N9 528.8 Cs28.8 Reaction
10 N10 Reaction
11 1 N11 528.8 Cs28.8 Reaction ]
12 N12 Reaction
13 N13 528.8 Cs28.8 Reaction
14 Ni4 Reaction 3
15 N15 §28.8 Cs28.8 Reaction
16 N16 S28.8 Cs28.8 Reaction -
17 N17 528.8 CS28.8 Reaction
18 N18 $28.8 S28.8 Reaction
19 N19 528.8 Cs28.8 Reaction
20 N20 S28.8 cS28.8 Reaction
21 N21 528.8 Cs28.8 Reaction
22 ‘N22 S528.8 Cs28.8 Reaction
23 N23 S$28.8 Cs28.8 Reaction
24 N24 $28.8 £S28.8 Reaction
25 N25 5288 CSs28.8 Reaction B
26 N26 $28.8 cS28.8 Reaction
27 N27 S28.8 CS28.8 Reaction
28 N28 : 528.8 €S28.8 Reaction
29 N29 528.8 CS28.8 Reaction
30 N30 528.8 cS28.8 Reaction
311 N31 528.8 Cs28.8 Reaction
32 N32 o 8288 CS288 Reaction
33 N33 S28.8 CS28.8 Reaction
34 N34 - | 5288 CS28.8 Reaction %
35 N35 N S28.8 CS28.8 Reaction
36 N36 S528.8 £S28.8 Reaction &
37 N37 1. S288 CS28.8 Reaction
38 N38 528.8 cS28.8 Reaction
39 N39 528.8 CS28.8 Reaction
40 N40 1 :..828.8 csS28.8 Reaction
41 N41 S28.8 Cs28.8 Reaction
142 [ N42 $28.8 £S28.8 Reaction
43 N43 $28.8 CS28.8 | Reaction 1 B
44 | N44 S28.8 CS28.8 | Reaction E
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Envelope Member Section Forces

Member _Sec Axial[k] LC vy ShearlK] LC __ z Shea...LC Torque,..LC y-y Mo...LC z-z Moment[k-ft] e
1 M1 1 max| 46.2 2 3.883 3 0 2 0 2 0 2! 65.016 3
2 imin| 44.265 5 -2.033 4 0 2 0 2 0 2 56.139 4
3 2 max| 45.388 2 1.923 3 0 2 0 2 0 2 63.163 5 §
4 min|'43.453 5 172392 4 0 2 0 2 0 2 56.599 2
5 3 max| 44.576 2 -.037 3 0 2 0 2 0 2 65.706 4
6 min| 42.641 5 -2.75 4 0 2 0 2 0 2 57.325 3
7 4 max| 43.764 ;. 2 -.403 5 0 2 0 2 0 2 71.565 4
8 - mini 41829 -5 -4.708 2 0 2 0 2 0 2 59.359 3]
9 5 max| 42.952 2 - 762 5 0 2 0 2 0 2 78.965 2
10 min} 41.017 5 -6.668 2 0 2 6] 2 0 2 64.508 5
1 M2 1 max 91466 | 4 9.927 5 0 2 0 2 0 2 1.27 3
12 min| 52.527 3 =883 2 0 2 0 2 0 2 -6.867 4
13 2 max 90.654 | 4 9.927 5 0 2 0 2 0 2 -4.947 2
14 min| 51.715 3 -.883 2 0 2 0 2 0 2 -18.732 5
15 3 max{ 89842 | 4 9.927 5 0 2 0 2 0 2 -3.181 2
16 min| 50.903 3 -.883 2 0 2 02 0 2 -38.586 5
17 4 max] 8903 4 9.927 5 0 2 0 2 0 2 -1.416 2
18 min| 50.091 3 -.883 2 0 2 0 2 0] 2 -58.44 5
19 5 max 88218 | 4 9.927 5 0 2 0 2 0 2 .349 2
20 min{ 49.279 3 -.883 2 0 2 0 2 0] 2 =78.294 5
21 M3 1 max| 90.486 2 .035 4 0 2 0 2 0] 2 438 4 .
22 min| 48,81 5 -14.096 3 0 2 0 2 0 2 -23.864 3
23 2 max| 89.674 2 .035 4 0 2 0 2 0 2 4.344 5
24 min; 47.098 5 -14.096 3 8] 2 0 2 0 2 :355 2
25 | 3 max| 88.862 2 .035 4 0 2 0 2 0 2 32.528 5
26 min} 47.186 5 -14.096 3 0 2 0 2 0 2 .286 2 o
27 4 max| 88.05 2 .035 4 0 2 0 2 0 2 60.711 5
28 : min; 46.:374 5 =14.096 3 Q.12 0 2 0 2 .218 2 -
29 | 5 max| 87,238 2 .035 4 0 2 0 2 0 2 88.902 3 B
30 min; 45.:562 5 -14.096 3 0 2 0 2 0 12 .149 2 N
31 M4 1 max| 90.625 2 528 5 0 2 0 2 0 2 0 2
32 min{ 48 659 5 0 2 0] 2 0 2 0 2 -12.078 3
33 1 2 max| 89.813 2 5.28 5 0 2 0 2 0 2 0 2
34 min| 47.847 5 0 2 0 2 0] 200 2 -22.631 3
35 3 max; 89.001 2 5.28 5 0 2 0 2 0 2 0 2
36 min|-47.035 5 0 2 0 2 0 2 0 2 =33.183 3
37 4 max; 88,189 2 528 5 0 2 0 2 0 2 0 2
38 min| 46.223 5 0 2 0 2 0 2 0 2 -43.743 5
39 5 max; 87.377 2 528 5 0 2 0 2 0 2 0 2
40 min; 45.411 5 0 2 0 2 0.2 0 2 -54.303 5
41 M5 1 max; 90.486 2 -.034 2 0 2 0 2 0 2 -.424 2 |
42 min! 48.373 5 -14.127 3 0 2 0 210 2 -24.275 5
43 2 max; 89.674 2 -.034 2 0 2 0 2. 0 2 3.981 3
44 ) mini 47,561 5 -14.127 3 0 2 0 2 0 2. -.368 4
45 o 3 max; 88.862 2 -.034 2 0 2 0 2. 0 2. 32235 3
46 . min| 46.749 5 -14.127 3 0 2 0 2 0 2 -.298 4|
47 4 max| 88.05 2 -.034 2 0 2 0 2 0 2 60.488 3
48 min| 45.937 5 -14.127 3 0 2 0 200 2 -.229 4.
49 5 max| 87.238 2 -.034 2 0 2 0 2 0 2 88.741 3
50 min| 45.125 5 -14.127 '3 0 2 0 2 0 2 -.159 4
51 M6 1 max 91.466 4 10.674 3 0 2 0 2 0 2 7.798 5
52 }min 45.626 3 .86 4 0 2 0 2 0 2 B8.712 2
53 2 max| 90.654 4 10.674 3 0 2 0 2 0 2. 5148 4
54 §min 44.814 3 .86 4 0 l2 0 2 0 2 -13.715 3
55 . 3 max) 89.842 4 10.674 3 0 2 0 2 0 2 3.428 4
56 } imin| 44.002 3 - .86 4 0 2.0 2 0 2  -35.062 3
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Envelope Member Section Forces (Continued)

Member _ Sec Axial[k] LC __y ShearlK] L.C 2z Shea...LC Torque...LC y-y Mo...LC z-z Moment[k-ft] LC

57 | 4 max; 89.03 4 10.674 3 0 2 0 2 0 2 1.708 4 i
58 min| 43.19 3 .86 4 0 2 0 2 0 2 -56.409 3
59 5 max; 88218 | 4 10.674 3 0 2 0 2 0 2 -.011 4
60 min) 42.378 | 3 .86 4 0 2 0 2 0 2 -77.756 3
61 M7 1 _max| 46.2 2 2.033 4 0 2 0 2 0 2 1.427 5
62 min|- 6.645 5 ~1.768 3 0 2 0 2 0 2 -56.984 2
63 2 max| 45388 | 2 2.392 4 0 2 0 2 0 2 2.196 3
64 min{- 5,803 5 292 3 0 2 0 2 0 2 -60.564 4
65 3 maxi 44576 | 2 2.75 4 0 2 0 2 0 2 -.149 3
66 min; 4,991 5 2.148 5 0 2 0 2 0 2 -65.706 4
67 4 max 43.764 | 2 4,708 2 0 2 0 2 0 2 -6.413 3
68 min| -4.179 5 2.506 5 0 2 0 2 0] 2 -71.565 4
69 [ 5 max 42952 2 6.668 2 0 2 0 2 0 2 -15.757 5
70 min| '3.367 5 2.865 5 0 2 0 2 0 2 -78.965 2
71 M8 1 max| 6.671 2 42 956 2 0 2 0] 2 0 2 78.965 2
72 min| 723 5 41.015 o) 0 2 0 2 0 2 64.508 5
73 2 max| 6.671 2 21.123 2 0 2 0 2 0 2 -17.154 2
74 imin| 723 5 19.182 5 0 2 0 2 0 2 -25.788 5
75 3 max| 6.671 2 -.709 2 0 2 0 2 0 2 -47.775 2
76 min| © 723 5 -2.65 5 0 2 0] 2 0 2 -50.587 5
77 4 max| 6.671 2 -22.542 2 0 2 0 2 0] 2 -9.887 5
78 min| 723 5 -24.483 5 0 2 0] 2 8] 2 =12.898 2
79 5 max| 6.671 2 -44.375 2 0 2 0 2 0 2 96.311 5
80 min|- 723 5 -46.316 5 0 2 0 2 0 2 87.477 2
81 M9 1 max| 7.557 2 43.741 4 0 2 0 2 0 2 87.871 4
82 min} -9.251 |- 5 3.07 3 0 2 0 2 0 2 17.986 3
83 2 max| 7.557 2 21.908 4 0 2 0 2 0 2 10.095 5
84 minj 9251 " 5 2.207 3 .0 2 0 2 0 2 -10.633 2
85 3 max| 7557 2 1.346 5 0 2 0 2 0 2 4.762 5
86 min| -9 251 5 071 2 6] 2 0 2 0 2 -43.595 2
87 4 max| 7.557 2 .484 5 0 2 0 2 0 2 2.017 5
88 min| -9:251 5 -21.762 2 0 2 0 2 0 2 -11.058 2
89 5 max; 7.557 2 -.379 5 0 2 0 2 0 2 86.977 2
90 min}. -9.251 5 -43.595 2 0 2 0 2 0] 2 1.857 3
91 M10 1 max| 8.023 3 45.181 3 0 2 0 2 0] 2 90.758 3
92 min| 4. 301 4 43.642 2 0 2 0 2 0 2 87.126 2
93 . 2 max 8023 3 23349 . 3 0 2 0 2 0 2 -11.05 4
94 ‘ min; 4301 4 21.81 2 0 2 0 2 0] 2 -12.038 5
95 3 max; 8.023 3 1.516 3 0 2 0 2 0] 2 -43.731 4
96 min; 4,301 4 -.023 2 0 2 0 2 0 2 -49.334 3
97 4 max; 8.023 3 -20.317 3 0 2 0 2 0 2 -10.914 4
98 min| 4,301 4 -21.856 2 0 2 0 2 0 2 -21.132 3
99 5 max; 8.023 3 -42.15 3 0 2 0 2 0 2 87.402 2
100 min | 4,301 4 -43.689 2 0 2 0 2 0 2 72.567 3
101 M11 1 max| 7.525 2 43.689 2 0 2 0 2 0 2 87.402 2
102 min| =52 5 3.261 5 0 2 0 2 0 2 18.272 5
103 2 max| 7.525 2 21.856 2 0 2 0 2 0 2 9.787 3
104 min| -52 5 2.398 5 0 2 0 2 0 2 -10.914 2
105 3 max| 7.525 2 1.537 3 0 2 0 2 0 2 3.885 5
106 min| 52 5 023 4 0 2 0 2 0 2 -43.732 2
107 4 max| 7.525 2 674 3 0 2 0 2 0 2 574 5
108 min| - -52 5 -21.81 4 0 2 0 2 0 2 -11.052 2
109 5 max| 7.525 2 -.189 3 0 2 0 2. 0 2 87.129 4
i 110 | _iminp ~52° 5 -43.643 4 0 2 0 2 0 2 -.159 3
111 M12 1 max 16.792 3 44 936 3 0 2 0 2 0 2 88.582 3
! 112 min| 4.334 4 43.59 4 0 2 0] 2 0 2 86.969 4
1113 2 max| 16.792 3 23.104 3 0 2 0 2. 0 .2 -11.053 4
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Envelope Member Section Forces (Continued)

Member Sec Axiallkl LC _yShearlkl LC  zShea..LC Torque..LC y-v Mo...LC z-z Momentlk-f{] LC
114 minj- 4334 | 4 21.758 | 4 0 2. 0 2 .0 |2 -13.478 3
1150 13 max|16.792 | 3 1271 . 3 0 2 0 2, 0 |2 -43.576 4
116 mini 4334° | 4 -.075 4 0O 2 0 20 -2 -560.039 3
117 4 max| 16.792 | 3 | -20.562 3 0 2 0 2, 0 2 -10.602 4
118 min| 4.334 | 4 | -21.908 4 G 2, 0 2, 0 |2 -21.102 3
1119 5 max 16.792 | 3 | -42.395 3 0 2! 0 12| 0 2 87.871 4
120 mini 4334, | 4.1 -43.741 4 0 2, 0.12,-0 .2 73.333 3
121 ] M13 1 max| 6.671 2 44.475 4 6 2, 0 |2| 0 12 87.86 4
122 min| 2 87 5 -.026 3 S0 120 0 2] 0 42 -4.423 3
123 2 max 6.671 2 22.643 4 0.2, 0 {2 0 |2 -2.963 5
124 min| - 2,87 5 -.889 3 0 2.0 (2, 0 |2 -12.898 2
125 3 max| 6.671 2 .81 4 0 2] 0 (2] 0 |2 911 3
126 min|- 2 87 5 =1.752 3 0 2,0 12,0 -2 -47.996 4
127 4 max| 6.671 2 -2.511 5 0 |2 0 |21 0 |2 7.46 3
128 min|. 2.87 5:.1.721.123 2 0 124042 -:0.-]2 17.677 4 ]
129 1.5 max 6.671 2 -3.374 5 0 |2, 0 2, 0 |2 78.965 2
130 ~olming 2 87 5 1:.-42.956 2 0 |20 12+ 0 12 15.757 e
131 M14 1 max 3844 | 3 | -28.759 5 0 2, 0 2| 0 |2 -56.139 4
132 minj--1.994 | 4 " -30.308 2 0 121 042420 2 -65.016 3
133 2 max| 3.771 3 | -16.048 5 0O 2. 0 2| 0 2 21.171 4
1134 min| -1.954 |4 | -16.611 . ] 2 0 12, 0 120 .2 9.394 3
1135 3 max| 3.701 3 9.042 4 0 2, 0 |2| 0 12 45.365 4
136 min| -1.915 | 4 -5.603 3 0 2] 0: |20 12 36.313 3
137 4 max 3572 | 3 22.356 4 0 2, 0 |2 0 12 14.774 3
138 min;-1.845 | 4 13.139 3 Q 2] 0 (21042 5.382 4
139 5 max} 3513 | 3 37.533 4 0 2/ 0 |2/ 0 |2 -43.293 3
140 minj.-1.812. .. 4 22:235 3 012, .0 |2 012 -92.496 4
141, M15 1 max 13408 | 3 | -19.933 3 0 2/ 0 |2/ 0 |2 -44.563 3
142 min} -2.645 | 4 | -36.615 4 0-42, 0 12,0 42 -85.628 4
143 2 max; 13.367 | 3 | -11.136 3 0 12| 0 2] 0 2] 9288 2
144 min, -2617 | -4 | -21.193 4 0420 |20 12 6.855 5
145 3 max 13.339 | 3 5.327 3 0 2| 0 [2] 0O |2 44.482 2
146 mini -2.592 .| 4 -7.238 4 0 2, 0 2] 0-:2 23.929 5
147 4 max 13.323 | 3 20.99 2 0 2] 0 (2. 0 |2 9.937 4
148 min| -2.549 @ 4 13.213 5 0.2, 0 2}, 0 .2 515 3
149 5 max; 13.335 | 3 36.462 2 6 |2/ 0 2 0 |2 -56.654 5
150 minj -25632 | 4 21761 | .5 0 J2] 0 |20 2 -84.448 2
151, MI16 1 max 257 2 -17.36 5 6 2] 0 2. 0 |2 -32.816 5
A52 min; -3.437 | 5 | -36.604 2 0 |2, 0 2.0 12 -84.872 2
153 2 max; .256 2 -0.456 5 0 |2, 0 2, 0 |2 11.817 3
154 mint -3.398 | 5 | -21.126 2 0 |2 0O :2{ 0 2 9.919 2
155 3 max, 255 2 5.288 3 0 2, 0 2] 0 |2 44.866 2
156 min| -3.363 | 5 = =7.139 2 0. |2, 0 2] 0 12 25.644 5
157 4 max 254 2 21113 2 0 2. 0 2/ 0 2 9.964 2
158 min| -3302 | 5 @ 12.556 5 0 |2, 0 2| 0 2 2.971 3
159 5 maxi 253 2 36.597 2 0 |21 0 12, 0 2 -51.513 5
160 min| -3.277 | 5 20.738 5 0 2, 0 (2| 0 12 -84.8 2
161 M17 1 max 4764 | 3  -18.279 5 0O 2 0 2| 0 12| -3945 5
162 | min 2447 | 4 = -36.597 2 0 2, 0 12| 6 .2 -84.8 2
163 | 2 max 4.791 3 | -10.115 5 0 2! 0 2. 0 2 9.964 2
164 | min| 2449 | 4 | -21.113 2 0 2, 0 2/ 0 .i2 7.679 5
165 3 max 4859 | 3 - 7.139 2. 0 2. 0 2. 0 12 44.866 2
166 min 2462 | 4 - 5827 | 5 0 2.0 2, 0 12 22.632 5
67 4 max 4901 3 121126 | 2 0 2 0 2 0 |2 9.924 4
168 min, -2.472 | 4 13219 5 0 2/ 0 2,0 |2 -1.195 3
169 15 maxi 4948 | 3 . 36.604 2 0 2. 0 2. 0 |2 -568.164 5
A700 1 mini-2484 | 4  21.652 S 0 2, 0 2/ 0 12 -84.872 2
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Envelope Member Section Forces (Continued)

. Member Sec Axiallk] _ LC _y Shear[k] LC zShea..LC Torque.. . LC y-y Mo..LC z-z Momentfk-ft] LC
171, M18 1 max 226 2 -17.113 5 02| 0 2, 0 2 -33.889 5
172 min| -11.84 | 5 =36.462 2 0.2/ 0 2, 0 |2 -84.448 2
173 2 max 228 2 -9.333 5 o 12| 0 (2] 0 |2 10.126 5
174 min;-11.817 | 5 -20.99 2 0 12 0 (2, 0 |2 9.922 2
175 3 max; .232 2 7.238 4 o 2. 0 2] 0 |2 44.482 2
176 min|-11.807.; .5 4.865 3 0 .2, 0. 12| 06 |2 23.996 5
177 4 max 235 2 21.193 4 0 2. 0 2| 0 12 9.288 2
178 min| -11.82 | 5 11.633 3 o 2. 0 2] 0 12 3.07 5
179 5 max| 238 2 36.615 4 0 2, 0 2. 0 :2 -47.241 3
180 min|-11:844 1 .5 19.127 3 0 2,.0 12, 0 i2 -85.628 4
181 M19 1 max| 1.745 3 -17.704 3 0 2, 0 12, 0 |2 -54.873 3
182 min} -1.812. "4 |.-37.5633 4 0 2, 0 2 0 2 -92.496 4 -
183 2 max| 1.744 3 -10.737 3 0 12| 0 2] 0 |2 5.424 2
184 minj -1.845. 4 -22.356 4 0.2, 0 (2] 0 |2 -8.303 5
185 3 _max 1.746 3 -5.317 3 0 12, 0 2, 0 |2 45.365 4
186 minj 1915 4 -9.042 4 0 |2, 0 2| 0 |2 12.644 3
187 14 maxi 175 3 16.611 2 0 121 0 2] 0 |2 21.171 4
188 min; -1.954 | 4 2.144 5 0:12( 0. 12 0. -2 11.841 3
189 5 maxi 1.756 3 30.308 2 0 2, 0 2. 0 2 1.427 5
190 min| -1.994 | 4 4.141 5 o 2 0 12, 0 2 -56.984 2
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I GEN ERAL "' SOI Ls AND EARTHWORK "I- CONCRETE (CONT-) ABBREVIATIONS (NOT ALL ABBREVIATIONS SHOWN BELOW ARE USED IN THIS SET OF DRAWINGS)
GENERAL REFERENCE: A.  FILL MATERIAL: H.  MINIMUM CONCRETE REINFORCING OVER BARS SHALL BE AS FOLLOWS: 80c BOTTOl LOJFo(III)TNCRETE
ALL WORK MUST CONFORM TO THE REQUIREMENTS OF THE INTERNATIONAL BUILDING 1. ANY IMPORTED ENGINEERING FILLS SHALL HAVE THE FOLLOWING GRADATION BY 1. CONCRETE POURED DIRECTLY AGAINST EARTH ..oocrseerrsre 3" [80 mm] R  CLEARANCE)
| » : ' 2. ALL OTHER CONCRETE .ottt 2" [50 mm] | |
THE GENERAL STRUCTURAL NOTES ARE AN INSTRUMENT OF THE STRUCTURAL DRAWINGS 17801/5;2§>S;\|g§r\?68:f¥§mm] SIEVE RS e
AND SHALL BE THOROUGHLY REVIEWED BY THE GENERAL CONTRACTOR AND ALL OTHER 50-100% PASSING #4 [4 76mm] SIEVE . CONCRETE FOOTINGS AND PADS MAY BE POURED AGAINST NEAT EXCAVATIONS. e 0P OF CONCRETE
TRADES ASSOCIATED WITH THE PROJECT. | J. CORNERS OF COLUMNS AND BEAMS EXPOSED TO VIEW SHALL BE DETAILED WITH 3/4” [20mm] BY YR, ~ TYPICAL

THE OWNER SHALL CONTRACT A QUALIFIED THIRD-PARTY INSPECTION AGENCY APPROVED -

BY THE AUTHORITY HAVING JURISDICTION. THE INSPECTION AGENCY SHALL PREPARE A
QUALITY ASSURANCE AND TESTING PROGRAM IN ACCORDANCE WITH CHAPTER 17 OF THE
IBC, LATEST EDITION.

SPECIAL INSPECTION IS REQUIRED FOR THE FOLLOWING WITH INSPECTION FREQUENCIES
PER IBC 2012, TABLE 1705.3 W/ LOCAL AMENDMENTS.

-
m
w
=
=

CONCRETE

10. SPRAY APPLIED FIRE PROOFING .

11.  PILING, DRILLED. PIERS AND CAISSONS

12. SHOTCRETE

13.  SPECIAL GRADING, EXCAVATION & FILLING
14.  EPOXY SET ANCHORAGE

15.  SEISMIC RESISTANCE PER IBC 1707

DESIGN LOADS:

1. TOTAL LOAD (DEAD LOAD+LIVE LOAD+IMPACT LOAD) - 3000 PSF

2.  LATERAL EARTH PRESSURE LOAD - 128 PSF - 700 PSF

3. IBC 2012 & AREMA 2014 CODE MINIMUM SOIL VALVES: -
BEARING PRESSURE - 1500 PSF AT 0'-0" BELOW FINISHED GRADE ELEVATION.
ACTIVE FLUID PRESSURE COEFFICIENT: |
Kmin =0.33
Kmax = 1.00

THE CONTRACT STRUCTURAL DRAWINGS AND SPECIFICATIONS REPRESENT THE
FINISHED STRUCTURE. THEY DO NOT INDICATE THE MEANS OR METHOD OF
CONSTRUCTION. THE CONTRACTOR SHALL PROVIDE ALL MEASURES NECESSARY TO
PROTECT THE STRUCTURE DURING CONSTRUCTION. SUCH MEASURES SHALL INCLUDE,
BUT NOT BE LIMITED TO: BRACING, SHORING OF LOADS DUE TO CONSTRUCTION
EQUIPMENT, ETC. OBSERVATION VISITS TO THE SITE BY THE STRUCTURAL ENGINEER
SHALL NOT INCLUDE INSPECTION OF THE ABOVE ITEMS.

CONTRACTOR SHALL BE RESPONSIBLE FOR VERIFICATION OF ALL DIMENSIONS WITH
ARCHITECTURAL DRAWINGS AND ANY EXISTING STRUCTURES PRIOR TO START OF
CONSTRUCTION. RESOLVE ANY DISCREPANCY WITH ARCHITECT.

CONSTRUCTION MATERIAL SHALL BE SPREAD OUT IF PLACED ON FRAMED FLOORS OR
ROOFS. LOAD SHALL NOT EXCEED THE CONSTRUCTION LIVE LOAD PER SQUARE FOOT.

WHERE REFERENCE IS MADE TO VARIOUS TEST STANDARDS FOR MATERIALS, SUCH
STANDARDS SHALL BE THE LATEST EDITION AND/OR ADDENDUM.

ESTABLISH AND VERIFY ALL OPENINGS AND INSERTS FOR ARCHITECTURAL, MECHANICAL
ELECTRICAL AND PLUMBING WITH APPROPRIATE TRADES, DRAWINGS AND
SUBCONTRACTORS PRIOR TO CONSTRUCTION.

OPTIONS ARE FOR CONTRACTOR'S CONVENIENCE. CONTRACTOR SHALL BE RESPONSIBLE
FOR ALL CHANGES NECESSARY IF CONTRACTOR CHOOSES AN OPTION AND
CONTRACTOR SHALL COORDINATE ALL DETAILS.

NOTES AND DETAILS ON DRAWINGS SHALL TAKE PRECEDENCE OVER GENERAL
STRUCTURAL NOTES AND TYPICAL DETAILS. WHERE NO SPECIFIC DETAILS ARE SHOWN,
CONSTRUCTION SHALL CONFORM TO SIMILAR WORK ON THE PROJECT.

TYPICAL DETAILS ARE NOT CUT ON DRAWINGS, BUT APPLY UNLESS NOTED OTHERWISE.

WHERE ANY DISCREPANCIES OCCUR BETWEEN PLANS, DETAILS, GENERAL STRUCTURAL
NOTES AND SPECIFICATIONS, THE GREATER REQUIREMENTS SHALL GOVERN.
MODIFICATION OF CERTAIN CONNECTION DETAILS AS PART OF THE SHOP DRAWING
REVIEW PROCESS SHALL BE ANTICIPATED BY THE CONTRACTOR. '

THE CONTRACTOR SHALL VERIFY ALL FIELD DIMENSIONS PRIOR TO ORDERING .
MATERIALS AND STARTING CONSTRUCTION. THE ENGINEER SHALL BE NOTIFIED OF ANY
DISCREPANCIES OR INCONSISTENCIES.

CALCULATIONS FOR DESIGN/BUILD ITEMS MUST BE SUBMITTED FOR REVIEW OF
ARCHITECT/STRUCTURAL ENGINEER AND SHALL BEAR THE SEAL OF A STRUCTURAL
ENGINEER REGISTERED IN THE STATE OF ARIZONA.

ALL CONSTRUCTION BRACING AND SHORING MUST BE DESIGNED BY THE CONTRACTOR.

STRUCTURAL ENGINEER IS NOT RESPONSIBLE FOR ANY ASPECT OF THE GEOTECHNICAL
DESIGN.

INSPECTIONS REQUIRED FOR PERMITTING AS MANDATED BY IBC SECTION 109 AND
NON-SPECIAL INSPECTIONS MANDATED BY THE MUNICIPALITY, COUNTY, OR AUTHORITY
HAVING JURISDICTION WHICH ARE ALSO REQUIRED FOR BUILDING PERMITTING SHALL BE
COORDINATED BY THE GENERAL CONTRACTOR. IF DISCREPANCIES OCCUR, NOTIFY THE
ARCHITECT/STRUCTURAL ENGINEER OR RECORD FOR REVIEW. .

ALL SUBSTITUTIONS SHALL BE SUBMITTED TO THE STRUCTURAL ENGINEER OF RECORD
FOR REVIEW PRIOR TO CONSTRUCTION. CONTRACTOR TO SUBMIT DOCUMENTATION
SEALED BY A LICENSED STRUCTURAL ENGINEER TO DEMONSTRATE THAT THE PROPOSED
SUBSTITUTION IS EQUAL TO THE SPECIFIED DESIGN. SUBSTITUTIONS MAY BE USED
PROVIDED THEY ARE APPROVED BY THE STRUCTURAL ENGINEER OF RECORD IN
WRITING.

dIX

X

X

O

[
XOOX

1. L]
2. BOLTS INSTALLED IN CONCRETE ] X
3.  SPECIAL MOMENT RESISTING CONCRETE FRAME ] X
4. REINFORCING STEEL AND PRESTRESSING STEEL TENDONS ]
5. FIELD WELDING ] X
6. HIGH STRENGTH BOLTING N X
7.  STRUCTURAL MASONRY O X
8. REINFORCED GYPSUM CONCRETE O
9.  INSULATING CONCRETE FILL - ]

L]

L]

L]

15% MAXIMUM PASSING #200 [75 MICROMILLIMETER] SIEVE
LIQUID LIMIT 30 MAX

PLASTICITY INDEX15 MAX

MAXIMUM SOLUBLE SULFATES =0.1%

MAXIMUM EXPANSION POTENTIAL OF 1.5%

2. SLABBASE COURSE SHALL HAVE 100% PASSING 1-1/2" [37.5mm] SIEVE, 45% TO 90% PASSING

#4 [4.75mm] SIEVE, NO MORE THAN 12% PASSING #200 SIEVE.
3. COMPACTION TO 95% OF ASTM D-1557 AS PER ABOVE.

B. FINISH GRADING SHALL BE ACCOMPLISHED IN SUCH A MANNER AS TO SLOPE GRADE (MINIMUM

OF 5%) AWAY FROM FOUNDATIONS. GRADING SHALL ALSO ELIMINATE ANY POTENTIAL PONDING
NEAR FOUNDATIONS. POSITIVE DRAINAGE SHALL BE PROVIDED BOTH DURING CONSTRUCTION
AND THE FINISHED STRUCTURE. THE CONTRACTOR SHALL PROVIDE ADEQUATE MEANS OF
PREVENTING MOISTURE INFILTRATION INTO PLUMBING TRENCHES AND FOOTING EXCAVATIONS.

C. DRIPIRRIGATION SYSTEMS SHALL NOT BE LOCATED NEAR FOUNDATIONS. LANDSCAPE

WATERING SHALL NOT LEAD TO MOISTURE INFILTRATION AND/OR MOISTURE CONTENT
FLUCTUATION IN THE SOILS UNDER THE FOUNDATION. IT IS RECOMMENDED THAT VEGETATION
BE KEPT AWAY FROM THE FOUNDATION.

D. EARTHWORK AND EXCAVATIONS SHALL BE PERFORMED TESTED, AND EVALUATED IN
~ ACCORDANCE WITH THE GEOTECHNICAL ENGINEER'S RECOMMENDATIONS. AT A MINIMUM THE
EVALUATION SHALL INCLUDE OBSERVATION AND TESTING OF ENGINEERED FILL AND/OR NATIVE
SOIL, SUBGRADE PREPARATION, FOUNDATION BEARING SOILS, AND OTHER GEOTECHNICAL
CONDITIONS AS REQUIRED BY THE GEOTECHNICAL ENGINEER.

E. BACKFILL AGAINST FOOTINGS, EXTERIOR WALLS AND UTILITY AND/OR SPRINKLER LINE
TRENCHES SHALL BE COMPACTED PER THE SOILS REPORT AND SHALL BE FREE OF
CONSTRUCTION DEBRIS AND OTHER DELETERIOUS MATERIALS.

F. CONTRACTOR SHALL PROVIDE FOR PROPER DEWATERING OF EXCAVATIONS FROM SURFACE
WATER, GROUND WATER, SEEPAGE, ETC. '

lll. CONCRETE

A.  ALL CONCRETE SHALL BE READY MIXED CONFORMING TO ASTM C94. IN ADDITION, ALL
CONSTRUCTION SHALL COMPLY WITH APPLICABLE PROVISIONS OF THE FOLLOWING
LATEST ACI STANDARDS:

1. ACI 318-BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE.
2. ACI 301-SPECIFICATIONS FOR STRUCTURAL CONCRETE BUILDING.

3. ACI 306-PRACTICE FOR HOT WEATHER CONCRETING.

4. ACI 306-PRACTICE FOR COLD WEATHER CONCRETING. _

5. ACl 211.1-PRACTICE FOR SELECTING PROPORTIONS FOR CONCRETE.

6. ACI 304-PRACTICE FOR MEASURING, MIXING AND PLACING.

7. ACI 315-PRACTICE FOR DETAILING CONCRETE.

8. ACI 347-PRACTICE FOR FORMWORK.

B. CONCRETE MATERIALS SHALL CONFORM TO THE FOLLOWING STANDARDS:

1. PORTLAND CEMENT: ASTM C150, TYPE Il (GRAY).

2. FLY ASH: ASTM C618, CLASS F.

3. NORMAL WEIGHT AGGREGATE: ASTM C33, COARSE AGGREGATE OR BETTER.
AGGREGATE SHALL NOT BE SUSCEPTIBLE TO DELETERIOUS EXPANSION
OF CONCRETE DUE TO ALKALI AGGREGATE REACTIVITY.

4. MAXIMUM COARSE AGGREGATE SIZE: 1-1/2 INCHES NOMINAL.

5. FINE AGGREGATE: FREE OF MATERIALS SUSCEPTIBLE TO ALKALI REACTIVITY.

6. AIR ENTRAINING ADMIXTURE: ASTM C260.

7. WATER: ASTM C94 [C94M] AND POTABLE.

C. CONCRETE MIXTURES: FOOTINGS
1. MINIMUM COMPRESSIVE STRENGTH: 4000 PSI [20.7 MPa] AT 28 DAYS.
2. MAXIMUM WATER-CEMENT RATIO: 0.50.
3. SLUMP LIMIT: 4 INCHES PLUS OR MINUS 1 INCH [100mm + 25mm].
4. FLY ASH: 25 PERCENT MAX.
5. AIR ENTRAINMENT: 5 PERCENT PLUS OR MINUS 1 PERCENT.

D. CONCRETE MIXTURES SLABS ON GRADE
1. MINIMUM COMPRESSIVE STRENGTH: 4000 PSI [27.6 MPa] AT 28 DAYS.
2. MAXIMUM WATER-CEMENT RATIO: 0.45.

3. SLUMP LIMIT: 4 INCHES PLUS OR MINUS 1 INCH [100mm  25mm]. _

4. FLY ASH: 25 PERCENT MAX.
5. AIRR ENTRAINMENT: 5 PERCENT PLUS OR MINUS 1 PERCENT.

E. CONCRETE MIXTURES: BEAMS, WALLS, AND COLUMNS
1. MINIMUM COMPRESSIVE STRENGTH: 4000 PSI [27.6 MPa] AT 28 DAYS
- 2. MAXIMUM WATER-CEMENT RATIO: 0.45.

3. SLUMP LIMIT: FOR CONCRETE WITH VERIFIED SLUMP OF 2 TO 4 INCHES
[50mm TO 100mm] BEFORE ADDING HIGH-RANGE WATER-REDUCING
ADMIXTURE OR PLASTICIZING ADMIXTURE, PLUS OR MINUS 1 INCH [:I: 25mm].

4. FLY ASH: 25 PERCENT MAX.

5. AIR ENTRAINMENT: 5 PERCENT PLUS OR MINUS 1 PERCENT.

F.  ALL CONCRETE SHALL OBTAIN A 4000 PS| [27.6 MPa] MINIMUM COMPRESSIVE STRENGTHS AT 28

DAYS.
G. CONCRETE PLACEMENT:

1. CONSOLIDATE PLACED CONCRETE WITH MECHANICAL VIBRATING EQUIPMENT ACCORDING |

TO ACI 301. DO NOT VIBRATE SELF-CONSOLIDATING CONCRETE.

2. CONCRETE SHALL NOT BE DROPPED MORE THAN FOUR FEET [1 .2m] VERTICALLY
WITHOUT THE USE OF A TREMIE.

3. UNLESS NOTED OTHERWISE, SLABS SHALL BE MACHINE TROWELED TO A SMOOTH HARD
FINISH. WALKS, OPERATION AND MAINTENANCE AREAS SHALL BE BROOM FINISHED AFTER
THE STEEL TROWEL FINISH. STORAGE AREAS SHALL BE LEFT SMOOTH.

4. ALL CONCRETE MUST BE CURED IN ACCORDANCE WITH ACI 308.1.

5. DONOT ADD WATER TO CONCRETE DURING DELIVERY, AT PROJECT SITE, OR DURING
PLACEMENT UNLESS APPROVED IN ADVANCE BY THE STRUCTURAL ENGINEER OF RECORD
IN WRITING.

45° CHAMFERS UNLESS NOTED OTHERWISE ON THE DRAWINGS.

K. ALL REINFORCING BARS ANCHOR BOLTS AND CONCRETE INSERTS SHALL BE SECURED IN
~ POSITION AND LOCATED PER STRUCTURAL DRAWINGS PRIOR TO PLACING CONCRETE.

L. CAST IN PLACE ANCHOR RODS SHALL CONFORM TO ASTM F1554, GRADE 36 OR ASTM A307
GRADE A, UN.O.

M. SHEARSTUDS FOR EMBED.DED ITEMS SHALL CONFORM TO ASTM A108 AND SHALL BE WELDED
IN ACCORDANCE WITH MANUFACTURER'S RECOMMENDATIONS. STUDS SHALL BE CAPABLE OF
BENDING 45° WITHOUT WELD FAILURE.

N. PROVIDE SLEEVES FOR PLUMBING AND ELECTRICAL OPENINGS IN CONCRETE BEFORE
PLACING CONCRETE. VERIFY OPENINGS WITH ELECTRICAL AND MECHANICAL DRAWINGS DO
NOT CUT ANY REINFORCING WHICH MAY CONFLICT.

O. NO CONSTRUCTION JOINTS (OTHER THAN THOSE SHOWN ON DRAWINGS) SHALL BE
INSTALLED WITHOUT APPROVAL OF THE ENGINEER. PROVIDE 3/4" [20mm] CHAMFER AT ALL
EXPOSED CORNERS.

P.  CONTRACTOR SHALL NOTIFY THE STRUCTURAL ENGINEER 24 HRS IN ADVANCE TO OBSERVE
COMPLETED FOOTING EXCAVATION AND ALL REINFORCING BAR PLACEMENTS BEFORE ANY
CONCRETE IS PLACED.

Q. NO WELDING OF STIRRUPS, TIES, INSERTS, OR OTHER SIMILAR ELEMENTS TO LONGITUDINAL
REINFORCEMENT IS PERMITTED UNLESS NOTED OTHERWISE ON THESE DRAWINGS PER ACI-08,
CHAPTER 21.1.7.2. .

R.  REINFORCING STEEL:

1. ALL REINFORCING STEEL SHALL BE DEFORMED BARS CONFORMING TO ASTM A615 GRADE
~ 40 FOR #4 OR LESS, GRADE 60 FOR #5 OR GREATER. PROVIDE ASTM A706 REINFORCING
STEEL WHERE WELDING IS REQUIRED AND AS INDICATED ON STRUCTURAL DRAWINGS.

2. DEFORMED BAR ANCHORS SHALL BE NELSON STUD D2L (OR APPROVED EQUAL) AND
SHALL CONFORM TO ASTM A496 AND SHALL HAVE A MINIMUM YIELD STRESS OF 70 KSI.

ALL REINFORCING IN CONCRETE SHALL BE CONTINUOUS OR LAPPED IN ACCORDANCE
WITH THE AREMA MANUAL FOR RAILWAY ENGINEERING. ALL LAP LENGTHS SHALL COMPLY
WITH THE FOLLOWING TABLE:

- SPICE LENGTH (STAGGERED)
BARSIZE | TOP BARS |OTHER BARS

#H 33" 24"
#8 55" 39" ' A

SPLICES SHALL BE STAGGERED SUCH THAT THE SPLICE CLEAR SPACING IS TWICE THAT.
OF THE REINFORCING BAR SPACING. ‘

TOP BARS ARE HORIZONTAL BARS SO PLACED THAT MORE THAN 12 INCHES [300 mm] OF
FRESH CONCRETE IS CAST IN THE MEMBER BELOW THE BAR.

WELDED WIRE REINFORCING SHALL HAVE A MINIMUM YIELD STRENGTH OF 65,000 PSI
AND CONFORM TO ASTM A185. MINIMUM LAP LENGTH SHALL BE 6 INCHES OR ONE FULL
MESH AND ONE HALF (WHICHEVER IS GREATER).
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IV. CONCRETE REPAIR PROCEDURE

A.  REMOVE LOOSE OR DELAMINATED CONCRETE ABOVE REINFORCING STEEL.

CONCRETE SURFACES TO RECEIVE REPAIR MATERIALS SHOULD BE SATURATED
SURFACE-DRY (SSD).

C. APPLY BONDING AGENT.

PLACE REPAIR MATERIAL INTO THE PREPARED CAVITY. SCREED, FLOAT, TROWEL, AND CURE
IN ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDATIONS. '

E. USE"EUCO RE-COVER"MORTAR OR APPROVED EQUAL.

V. EPOXY SET BOLTS OR DOWELS

A.  EPOXY SET BOLTS OR DOWELS SHALL BE A THREADED ROD OR REINFORCING S'I'EEL
INSTALLED WITH THE "SET-XP" ADHESIVE BY SIMPSON PER ICC ESR-2508.

EXPANSION BOLTS SHALL BE "KWIK BOLT TZ" BY HILTI INSTALLED PER ICC ESR-1917.

C. THE CONTRACTOR MAY NOT USE SUBSTITUTES FOR EPOXY SET ANCHORS WITHOUT
~ WRITTEN PRIOR APPROVAL OF THE STRUCTURAL ENGINEER OF RECORD.

D. FOR MINIMUM EMBEDMENT LENGTH SEE DETAILS. INSTALL ALL BOLTS AS OUTLINED IN
MANUFACTURER'S SPECIFICATIONS, UTILIZING PROPER SIZE AND TYPE OF DRILL, CLEANING
HOLE, DRIVING AND TIGHTENING BOLT.

E. SPECIAL INSPECTION OF ALL EPOXY SET ANCHORS IS REQUIRED.

F.  LOCATION(S) OF EXISTING REINFORCEMENT SHALL BE VERIFIED AND AVOIDED PRIOR TO
DRILLING FOR EMBEDMENT, U.N.O.

VI. HANDRA |
A\ |

JA/AN
A.  HANDRAIL SHALL BE 1-1/4 INCH DIAMETER STANDARD BLACK PIPE.

HANDRAIL SHALL BE PRIMED WITH 2 MILS DRY-FILM THICKNESS (DFT) SHOP STANDARD
APPLIED AFTER CLEANING IN ACCORDANCE WITH MANUFACTURER'S RECOMMENDATIONS
(POWER BRUSH CLEAN MINIMUM).

C. TOP COAT SHALL BE “OSHA YELLOW" with 3 MILS DRY-FILM THICKNESS SEMI-GLOSS ALKYD
- ENAMEL.

APPROVED

G w6 .
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