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Table 1: MHS Section 170-4w Capacity*

MHS 170-4W Aluminum Beam

Engineering Specifications

SECTION PROPERTIES
Cross Section Area 6.39in’
Nominal Weight
Moment of Inertia Ix=27.87 in*
ly=27.87 in*
Section Modules Sxt=8.38 in?
Sxb=8.38 in?
Sy=8.38 in3
Radius of Gyration rx=2.09 in
ry=2.09 in
i
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Shear Capacity of MHS Connections
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MHS FRAME LOAD ALLOWABLE | STRENGTH AT Pl
CONNECTION DIRECTION | STRENGTH 1/8” DEFLECTION .
(Kips) (Kips) ik

Intersecting MHS 1y —
framing members P1 4.9 5.94 - =
must be connected IS .l.-’"!]l
using one P1, P2, P3 pa” | !II'-_I!' g
MHS clamp and two P2 3.17 4.52
L-connections and
C-connections

P3 5.14 4.00 1l

Safety factors have been applied.

Transverse Load, Capacity of MHS /Sip framed panels

o Transverse capacity from Equivalent distributed load
Deflection (inch) ) . 5
load-deflection curve (Kip) (Lb/ft?)
L/180=0.27 6.22 173
L/240=0.2 4.38 122
L/360=0.13 2.65 74

ALLOWABLE LOADS OF MHS STRUCTURAL INSULATED PANEL FRAME ASSEMBLY

TRANSVERSE LOAD ( WALL, RACKING SHEAR LOAD

MHS STRUCTURAL ROOF, FLOOR).

INSULATED PANEL FRAME

ASSEMBLY Design Strength Deflection at Design
L/180 L/240 L/360 (Ib./ft.) Strength(Inches)

One 4 foot- wide-by-8-foot-

high-or-long SIP connected | 173 122 74

on four edges to MHS Lb/ft? Lb/ft?> | Lb/ft?

framing member
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Maximum Three 4-foot-
wide-by-9-foot-high SIPs
connected to each other
with 2-by-4 lumber splines.
The perimeter of the three PASD_Seismic =445 AASD_Seismic =0.35
SIPs is connected to the
MHS framing member The
vertical MHS framing
members are secured to
the MHS foundation fixture
with a bolts

PASD_Wind =619 AASD_Wind =0.53

36* 35* 24*

For SI: 1 inch =254 mm. 1 foot = 3048 mm, 1 psf= 6 894 kPa 1 kip=445 kN

Safety factors have been applied.

*These values are not tested by MHS. So, the Ser-2233 values can be used until testing them by MHS.

LOADING CHART FOR DESIGN OF MHS 170-4W BEAMS

| Span (ft) | Dead+Live (Ib) __Live (Ib) |
3 3692 3692 10 626 417
4 2769 2769 11 470 313
5 2215 2215 12 362 241
6 1846 1846 13 285 190
7 1582 1216 14 228 152
8 1222 814 15 185 124
9 858 572 16 153 102
Notes:
1. The safety factor of connections shear capacity is considered equal to 2.1.
2. The deflection limit under the Dead+Live combination is limited to L/240, according to IBC2018.
3. The deflection limit under the Live loads is limited to L/360, according to IBC2018.
4. The benefits of using double floors are not considered in these tables and can be calculated
using more stringent analysis.
5. Using double sections, the capacity of beams can be increased considerably (about two times of

single section).
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Table 2: MHS Section 170-4w capacity

Allowable Axial Forces
Allowable Moment Allowable Shear
kS e Compression Tension Stresses & Forces Stresses & Forces
Length (ft)
Fa (Ksi) | Pa (Kip) | Ft(Ksi) | Pt(Kip) | Fb (Ksi) | Mb (Kip-ft) | Fv(Ksi) | Pv (Kip)
3 17.92 114.4
15.76 100.6
9 13.61 86.9
12 10.75 68.6 15.47 98.8 21.09 14.5 12.24 28.95
15 6.88 43.9
18 4.78 30.5
21 3.51 22.4

MHS 170-4w allowable loads

Table 3: MHS 170-4w allowable loads (pound per square feet)*

MHS Internal Beam Design Parameters

Distance Allowable Uniform Distributed | pistance Allowable Uniform Distributed
Between Beam Loads on Floors and Roofs (psf) | Between Beam | | 5ads on Floors and Roofs (psf)
Beams L Beams g
(Ft) (ft) Live Dead+Live (1) (ft) Live Dead+Live
4 1086 1211 4 1629 1816
322 483 6 483 724
8 136 204 8 204 305
6 10 70 104 4 10 104 156
12 40 60 12 60 91
14 25 38 14 38 57
16 17 25 16 25 38
4 1303 1453 4 2172 2422
6 386 579 6 644 965
8 163 244 8 272 407
5 10 83 125 3 10 139 209
12 48 72 12 80 121
14 30 46 14 51 76
16 20 31 16 34 51
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e Using MHS-Double sections and other similar shapes, is permitted for special cases such as
heavy loadings and long spans to increase the integrity of the building and its modularity.
e For combination of beams together in various directions, the accurate calculations are needed.

MHS Internal Beam Design Parameters

Table 3: MHS Internal Beam Design Parameters*

Deflection Limits (in.) Stress Moment
Distance Beam IBC2018 (Table1604.3) Limits Capacity
Between Length - -
Beams (ft) | (ft) (ng/gm D‘(*f/‘;z‘)’e Fb (Ksi) (Kip-ft)

0.13 0.20
6 0.20 0.30
8 0.27 0.40

6 10 0.33 0.50 21.09 14.5
12 0.40 0.60
14 0.47 0.70
16 0.53 0.80
4 0.13 0.20
6 0.20 0.30
8 0.27 0.40

4 10 0.33 0.50 21.09 14.5
12 0.40 0.60
14 0.47 0.70
16 0.53 0.80
0.13 0.20
6 0.20 0.30
0.27 0.40

3 10 0.33 0.50 21.09 14.5
12 0.40 0.60
14 0.47 0.70
16 0.53 0.80
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Design of Shear Walls to Transfer the Wind Loads
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Calculation ASCE Reference Eqn.
p= qh[(GCp) o (GCpI-)] Design wind pressure (pst) §30.3-13
Where:

gh = 0.00256K, K, K ;V? = Velocity pressure (psh Eqn. £26.10-1}

K, = 2.01(z/zg)*/* = Velocity pressure exposure coef. Table 26.10-2

Z = Height above ground (maxim um of / and Zmin) Table 26.10-2

Zmin =30 ftfor Exposure B or 15 ft for Exposures Cand D Table 26.10-1 and Table 26.11-1

Zg = Terrain exposure constant Table 26.11-1
a = Terrain exposure constant Table26.11-1

Kzt = Topographic factor Sec.26.8, Fig. 26.8-1 where Kzt = 10

Kd =Wind directionality factor for MWFRS Table26.6-1 where Xd = 0.85
"= Basic wind speed (based on risk category) Table 15-1 and Figure 26.5-1A, B, Cor

Dand Figure 26.5-2A, B, Cor D
And where:
(GCp) = External pressure coefficients for walls Figure 30.3-1
Where effective wind area A = Max. (I x trib. width) or (I2/3):

A <10 10<A <3500 A>500 Table 26.13-1 where Enclosure
-14 0.353(log A)-1733 -0.8 Classification = Enclosed Buildings
-1.1 0.176378(log A) - 1.27658 -0.8

-0.176578(log A) +
10 1.17658 0.7

(GCpi) = Internal pressure coefficients for walls
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* Three second wind gust speed based om MRI=700 year(Risk Category Il).
* Tornado winds are not considered (to be addressed in ASCE 7-22).

* Ground Elevation Adjustment Factor Ke is assumed equal to 1.0.

* Minimum Velocity pressure gh (zone 4) = 16 psf.

|Tab|e 4: Design of Shear Walls to Transfer the Wind Loads*

5\2?; Building | Exposure h Shea'r Building Width perpendicular to Wind Direction (ft)
Height | Category q Capacity
Speed of Walls

(b/ft) |16 | 20 | 24 | 28 | 32 | 36 | 40 | a4 | 48

(Mph) (ft) psf Required Wall Length Parallel to Wind Direction (ft)
B 16.00 8.6 10.8 12.9 15.1 17.3 194 | 21.6 | 23.7 | 259
<15 C 16.00 445 8.6 10.8 | 129 | 174 | 173 | 194 | 216 | 23.7 | 25.9
D 16.20 8.7 10.9 13.1 21.2 17.5 19.7 | 21.8 | 24.0 | 26.2
B 16.00 11.5 14.4 17.3 17.1 | 23.0 | 25.9 28.8 | 31.6 | 345
20 C 16.00 445 11.5 14.4 17.3 247 | 23.0 | 259 288 | 31.6 | 345
D 17.03 12.2 | 153 | 184 | 29.7 | 245 | 276 | 30.6 | 33.7 | 36.7
B 16.00 144 | 18.0 | 21.6 | 22.8 | 288 | 324 | 36.0 | 39.6 | 43.1
25 C 16.00 445 14.4 | 18.0 | 216 | 324 | 288 | 32.4 | 36.0 | 39.6 | 43.1
D 17.70 159 | 199 | 239 | 385 | 31.8 | 358 | 39.8 | 43.8 | 47.7
85 B 16.00 17.3 | 21.6 | 259 | 288 | 345 | 388 | 43.1 | 475 | 51.8
30 C 16.00 445 17.3 | 21.6 | 259 | 40.3 | 345 | 388 | 43.1 | 475 | 51.8
D 18.27 19.7 | 246 | 296 | 47.7 | 394 | 443 | 493 | 54.2 | 59.1
B 16.00 20.1 | 25.2 | 30.2 | 35.0 | 40.3 | 453 | 50.3 | 55.4 | 60.4
35 C 16.00 445 20.1 | 25.2 | 30.2 | 48,5 | 40.3 | 453 | 50.3 | 55.4 | 60.4
D 18.77 23.6 | 295 | 354 | 571 | 47.2 | 53.1 | 59.1 | 65.0 | 70.9
B 16.00 23.0 | 28.8 | 345 | 41.7 | 46.0 | 51.8 | 57.5 | 63.3 | 69.0
40 C 16.41 445 23.6 | 295 | 354 | 57.2 | 47.2 | 53.1 | 59.0 | 649 | 70.8
D 19.21 276 | 345 | 41.4 | 669 | 553 | 62.2 | 69.1 | 76.0 | 82.9
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Design of Shear Walls to Transfer the Wind Loads - Continued

5\:‘:; Building | Exposure h Shea'r Building Width perpendicular to Wind Direction (ft)
Height | Category | 97 | Capacity
Speed of Walls

(osf) |26 | 20 [ 24 | 28 | 32 | 36 | 40 | 44 | 48

(Mph) (ft) psf Required Wall Length Parallel to Wind Direction (ft)
B 16.00 86 | 1081129 ]15.1 173|194 | 216 | 23.7 | 259
<15 C 16.00 445 86 |10.8]129 1174173194 | 216 | 23.7 | 259
D 18.16 9.8 |122114.7 1212|196 220 245 | 269 | 294
B 16.00 1151144173 |17.1(23.0| 259 | 28.8 31.6 34.5
20 C 16.00 445 11511441173 |24.7 | 23.0| 259 | 28.8 31.6 34.5
D 19.09 13.7 | 17.2 (20.6 [ 29.7 | 2751309 | 343 | 37.8 | 41.2
B 16.00 144 )1 180|216 | 22.8 288324 | 36.0 | 39.6 | 43.1
25 C 16.66 445 150 18.7 |1 225|324 (30.033.7| 374 | 41.2 | 449
D 19.85 17.8 1 22.3 1 26.8 385 (35.740.1| 446 | 49.1 53.5
0 B 16.00 173 1216|1259 (288 (345|388 43.1 | 475 | 51.8
30 C 17.31 445 18.7 1 23.3 1 28.0|40.3 (373|420 | 46.7 | 51.3 | 56.0
D 20.48 22.1127.6 |133.1147.7 |44.2 | 49.7 | 55.2 60.7 66.3
B 16.00 20.1 | 25.2 | 30.2 | 35.0|40.3 453 | 50.3 | 554 | 60.4
35 C 17.88 445 22.5128.1133.8|485|45.0(|50.6 | 56.3 | 61.9 | 67.5
D 21.04 26.5133.1139.7|57.1[53.0(596| 66.2 | 72.8 | 79.4
B 16.00 23.0 | 28.8|345|41.7]46.0]51.8| 57.5 | 63.3 | 69.0
40 C 18.39 445 26.4 | 33.1]39.7|57.2]1529|595]| 66.1 | 72.7 | 79.3
D 21.54 31.0138.7 |1 4651669 |62.0|69.7 | 77.4 | 85.2 | 92.9
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Design of Shear Walls to Transfer the Wind Loads - Continued

\?\2:; Building | Exposure h Shea.r Building Width perpendicular to Wind Direction (ft)
Height | Category q Capacity
Speed of Walls
(Ib/ft) 16 20 24 28 32 36 40 44 48

(Mph) (ft) psf Required Wall Length Parallel to Wind Direction (ft)
B 16.00 8.6 (108129151 (173 | 194 | 21.6 | 23.7 | 259
<15 C 16.67 445 9.0 | 11.2 135|174 18.0| 20.2 22.5 24.7 | 27.0
D 20.23 109 | 13.6 | 16.4 | 21.2 | 21.8 | 24.6 | 27.3 | 30.0 | 32.7
B 16.00 1151144 (173 | 17.1123.0| 259 | 288 | 31.6 | 345
20 C 17.72 445 12.7 | 159 19.1 | 24.7 | 25.5| 28.7 | 31.8 | 35.0 | 38.2
D 21.27 153 119.11229(29.7 1306 344 | 38.2 | 42.1 | 45.9
B 16.00 14.4118.021.6 | 22.8 1288 324 | 36.0 | 39.6 | 43.1
25 C 18.56 445 16.7 1209 25.0 1324|1334 375 | 41.7 | 459 | 50.1
D 22.11 199124.8129.8 1385 |39.8| 44.7 | 49.7 | 54.7 | 59.6
35 B 16.00 1731216259288 |345| 388 | 43.1 | 475 | 51.8
30 C 19.29 445 208 (26.0(31.2 (403|416 | 46.8 | 52.0 | 57.2 | 62.4
D 22.82 24.6 | 30.8 1369 (47.7149.2 | 554 | 615 | 67.7 | 73.9
B 16.00 20.1 | 25.2(30.2 (350403 453 | 503 | 554 | 60.4
35 C 19.93 445 2511313376485 |50.2 | 564 | 62.7 | 69.0 | 75.2
D 23.45 2951369443 |571(59.0| 664 | 73.8 | 81.1 | 88.5
B 16.00 23.0128.8|34.5(41.7|146.0| 51.8 | 57.5 | 63.3 69.0
40 C 20.50 445 29.5136.8|44.2|57.2|590| 66.3 | 73.7 | 81.1 | 88.4
D 24.00 345]43.1|51.8|669|69.0| 77.7 | 86.3 | 94.9 | 103.5
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Design of Shear Walls to Transfer the Wind Loads - Continued

5\2‘23 Building | Exposure h Shea‘r Building Width perpendicular to Wind Direction (ft)
Height | Category q Capacity
Speed of Walls

(bsfy |16 | 20 [ 2a [ 28 [ 32 [ 36 | a0 | aa | as

(Mph) (ft) psf Required Wall Length Parallel to Wind Direction (ft)
B 16.00 86 (108129 (151|173 | 194 | 21.6 | 23.7 | 259
<15 C 18.47 445 10.0 | 125149 | 17.4 1199 | 224 | 249 | 27.4 | 29.9
D 22.42 121|151 | 18.1|21.2 | 24.2 | 27.2 | 30.2 | 333 | 36.3
B 16.00 11511441173 17.1123.0| 259 | 28.8 | 31.6 | 345
20 C 19.63 445 1411176 21.2|124.7128.2| 31.8 | 353 | 38.8 | 423
D 23.57 169 21.2|125.4129.7 1339 381 | 42.4 | 46.6 | 50.8
B 16.00 14.4118.021.622.8 288 324 | 36.0 | 39.6 | 43.1
25 C 20.57 445 185(23.1127.7 (324370 41.6 | 46.2 50.8 55.5
D 24.50 22.0]1275133.0|385|44.0| 49.6 55.1 60.6 66.1
100 B 16.00 173 (216|259 (288|345 38.8 | 43.1 47.5 51.8
30 C 21.37 445 23.1 1288346403 (46.1| 519 | 576 | 63.4 | 69.2
D 25.29 27.3134.11409|47.7 | 546 | 61.4 68.2 75.0 | 81.8
B 15.93 20.0 | 25.1130.1]350(40.1| 451 | 50.1 | 55.1 | 60.1
35 C 22.08 445 27.8 |134.7|41.7 485|556 | 625 | 695 | 764 | 834
D 25.98 3271409 (|49.0| 571|654 | 73.6 | 81.7 | 89.9 | 98.1
B 16.55 23.8129.8|35.7|41.7|476| 53.6 | 595 | 655 | 714
40 C 22.71 445 32.7 1408 |49.0|57.2|653| 73.5 | 81.7 | 89.8 | 98.0
D 26.59 382|478 |574|1669| 765 | 86.0 | 95.6 | 105.2 | 114.7
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Design of Shear Walls to Transfer the Wind Loads — Continued

5’\2;‘; Building | Exposure h Shea.r Building Width perpendicular to Wind Direction (ft)
Height | Category q Capacity
Speed of Walls
(Ib/ft) 16 20 24 28 32 36 40 44 48
(Mph) (ft) psf Required Wall Length Parallel to Wind Direction (ft)
B 16.00 8.6 |10.8 129|151 | 173 | 194 | 21.6 | 23.7 | 25.9
<15 C 20.37 445 11.0)13.7 | 165 17.4 | 22.0 | 24.7 27.5 | 30.2 | 33.0
D 24.72 13.3 | 16.7 [ 20.0 [ 21.2 | 26.7 | 30.0 | 33.3 | 36.7 | 40.0
B 16.00 1151144 (173 |17.1| 23.0 | 259 28.8 | 31.6 | 345
20 C 21.64 445 156 | 1951233 |24.7| 31.1 | 35.0 | 389 | 42.8 | 46.7
D 25.98 18.7 | 23.4128.029.7 | 37.4 | 42.0 | 46.7 | 51.4 | 56.0
B 16.00 14.4 | 18.0 | 21.6 [ 22.8 | 28.8 | 324 | 36.0 | 39.6 | 43.1
25 C 22.68 445 204 | 255|306 (324 408 | 459 | 51.0 | 56.1 | 61.2
D 27.01 243 130.3 (364 (385 486 | 546 | 60.7 | 66.8 | 72.8
105 B 16.81 18.1 | 22.727.2 288 | 36.3 | 408 | 453 | 499 | 544
30 C 23.56 445 254(31.8(38.1(40.3| 508 | 57.2 | 63.5 | 699 | 76.2
D 27.88 30.1 13761451 |47.7 | 60.1 67.7 | 75.2 | 82.7 | 90.2
B 17.56 221|276 (33.1(350( 44.2 | 49.7 | 55.2 | 60.8 | 66.3
35 C 24.34 445 30.6 | 38.3 1459|485 | 61.3 689 | 76.6 | 84.2 | 919
D 28.64 360|451 (541 (571 721 | 81.1 | 90.1 | 99.1 | 108.1
B 18.25 26.2 13281394 (41.7 | 525 | 59.1 | 65.6 | 72.2 | 78.7
40 C 25.04 445 36.0|450(54.0(57.2| 720 | 81.0 | 90.0 | 99.0 | 108.0
D 29.31 42,2 152.7163.2 1669 | 843 | 94.8 | 105.4 | 115.9 | 126.5
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Design of Shear Walls to Transfer the Wind Loads — Continued

3\7‘;'; Building | Exposure h Shea.r Building Width perpendicular to Wind Direction (ft)
Height | Category | A" | Capacity
Speed of Walls

(bjfy |16 | 20 [ 2a | 28 | 32 | 36 | a0 | aa | as

(Mph) (ft) psf Required Wall Length Parallel to Wind Direction (ft)
B 16.00 8.6 [10.8 (129 151 | 173 | 194 | 21.6 | 23.7 | 25.9
<15 C 22.35 445 121151181 174 | 241 | 27.1 | 30.1 | 33.1 | 36.2
D 27.13 146 (183|219 21.2 | 293 | 329 | 36.6 | 40.2 | 43.9
B 16.43 11.8 148|177 | 171 | 23.6 | 26.6 | 29.5 | 325 | 354
20 C 23.75 445 171 1213|256 | 247 | 342 | 38.4 | 42.7 | 47.0 | 51.2
D 28.52 20.5125.6|30.8| 29.7 | 41.0 | 46.1 | 51.3 | 56.4 | 61.5
B 17.51 1571 19.7 | 23.6 | 228 | 315 | 354 [ 393 | 433 | 47.2
25 C 24.89 445 22.4128.0(33.6( 324 | 447 | 503 | 559 | 615 | 67.1
D 29.65 26.7 1333 |40.0( 385 | 53.3 | 60.0 | 66.6 | 73.3 | 80.0
R B 18.45 1991249299 | 288 | 398 | 44.8 | 49.8 | 54.7 | 59.7
30 C 25.86 445 279 (349418 | 403 | 55.8 | 62.8 | 69.7 | 76.7 | 83.7
D 30.60 33.0| 413|495 47.7 | 66.0 | 743 | 825 | 90.8 | 99.0
B 19.28 243 1303|364 | 35.0 | 485 | 546 | 60.7 | 66.7 | 72.8
35 C 26.72 445 33.6 | 42.0|50.4 | 485 | 67.3 | 75.7 | 84.1 | 92.5 | 100.9
D 31.43 39.6 149.4 | 593 57.1 | 79.1 | 89.0 | 98.9 | 108.8 | 118.7
B 20.03 28.8136.043.2( 41.7 | 576 | 648 | 72.0 | 79.2 | 86.4
40 C 27.48 445 3951494 (593 | 57.2 | 79.0 | 88.9 | 98.8 | 108.7 | 118.6
D 32.17 46.3 [ 57.8 [ 69.4 | 66.9 | 92.5 | 104.1 | 115.7 | 127.2 | 138.8
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Design of Shear Walls to Transfer the Wind Loads — Continued

Ba_sic Building | Exposure Shear Building Width perpendicular to Wind Direction (ft)
Wind I ooy gh | Capacity
Speed of Walls
(b/ft) |16 | 20 | 24 | 28 32 36 40 a4 48
(Mph) (ft) psf Required Wall Length Parallel to Wind Direction (ft)
B 18.01 9.7 |12.1|146| 170 | 194 | 219 | 243 | 26.7 | 29.1
<15 C 26.60 445 1431179 (215| 251 | 287 | 323 | 359 | 39.5 | 43.0
D 32.28 17.4 1 21.8 | 26.1 | 30.5 348 | 39.2 | 435 | 479 | 52.2
B 19.55 1411176 21.1| 246 | 28.1 | 316 | 35.1 | 38.7 | 42.2
20 C 28.26 445 20.3 (25.4|30.5| 35.6 | 40.6 | 45.7 | 50.8 | 55.9 | 61.0
D 33.94 244 130.5|36.6 | 42.7 | 488 | 549 | 61.0 | 67.1 | 73.2
B 20.84 18.7 1 23.4 (281 328 | 375 | 421 | 46.8 | 51.5 | 56.2
25 C 29.62 445 26.6 [ 33.3 1399 46.6 | 53.2 | 59.9 | 66.6 | 73.2 | 79.9
120 D 35.28 31.7(39.6 | 47.6 | 55.5 | 63.4 | 71.4 | 79.3 | 87.2 | 95.1
B 21.95 23.7129.6 | 355 | 414 | 474 | 53.3 59.2 | 65.1 | 71.0
30 C 30.78 445 33.2|141.5]49.8 | 58.1 66.4 | 74.7 | 83.0 | 91.3 99.6
D 36.42 39.3(49.1|589| 68.7 | 78.6 | 88.4 | 98.2 | 108.0 | 117.8
B 22.94 28.8 (36.0|43.2 | 50.4 | 57.6 | 64.8 | 72.0 | 79.2 | 86.4
35 C 31.79 445 39.9(49.9 1599 | 69.9 | 79.8 | 89.8 | 99.8 | 109.8 | 119.8
D 37.41 47.0 | 58.7 | 70.5 | 82.2 | 939 | 105.7 | 117.4 | 129.2 | 140.9
B 23.83 343 (428 |51.4| 60.0 | 68.6 | 77.1 | 85.7 | 94.3 | 102.8
40 C 32.70 445 47.0 | 58.8 | 70.5 | 82.3 | 94.1 | 105.8 | 117.6 | 129.3 | 141.1
D 38.29 55.1|168.8|826| 96.4 | 110.1 | 123.9 | 137.7 | 151.4 | 165.2
Design of Shear Walls to Transfer the Wind Loads — Continued
Basic . Shear T . . . . .
i BU|I.d|ng Exposure S [, Building Width perpendicular to Wind Direction (ft)
Height | Category
Speed of Walls
(b/ft) |16 | 20 [ 24 | 28 | 32 | 36 | a0 | 4a | as
(Mph) (ft) psf Required Wall Length Parallel to Wind Direction (ft)
125 <15 B 19.54 445 10.5 )| 13.2 (15.8 | 184 | 21.1 | 23.7 | 26.3 | 29.0 | 31.6
C 28.86 156 | 19.5 | 23.3 | 27.2 31.1 | 35.0 | 389 | 42.8 | 46.7
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D 35.03 189 ]23.6 283 33.1 37.8 | 425 | 47.2 | 52.0 | 56.7
B 21.21 15.3(19.1 229 26.7 | 305 | 343 | 38.1 | 42.0 | 45.8
20 C 30.66 445 2211276331 | 386 | 44.1 | 49.6 | 55.1 | 60.6 | 66.2
D 36.82 26.5(33.139.7| 463 | 53.0 | 59.6 | 66.2 | 72.8 | 79.4
B 22.61 20.3 12541305 | 356 | 40.6 | 45.7 | 50.8 | 559 | 61.0
25 C 32.14 445 289 |36.1|43.3| 506 | 57.8 | 65.0 | 72.2 | 79.4 | 86.7
D 38.28 3441430516 | 60.2 | 68.8 | 77.4 | 86.0 | 94.6 | 103.2
B 23.82 25.71321|385| 450 | 514 | 578 | 64.2 | 70.7 | 77.1
30 C 33.40 445 36.01 450540 | 63.0 | 72.0 | 81.1 | 90.1 | 99.1 | 108.1
D 39.52 42,6 533|639 746 | 8.2 | 95.9 | 106.6 | 117.2 | 127.9
Design of Shear Walls to Transfer the Wind Loads - Continued
5\7‘:; BuiI.ding Exposure ah ng:i;y Building Width perpendicular to Wind Direction (ft)
Speed Height | Category of Walls
(bjiy |16 | 20 [ 2a [ 28] 32 | 36 | a0 | aa | as
(Mph) (ft) psf Required Wall Length Parallel to Wind Direction (ft)
B 21.13 114 | 14.2 | 17.1 | 199 | 22.8 | 25.6 | 285 | 31.3 | 34.2
<15 C 31.22 445 16.8121.0( 253295 | 33.7 | 379 | 42.1 | 46.3 | 50.5
D 37.89 20.4125.5]30.6 |35.8| 409 | 46.0 | 51.1 | 56.2 | 61.3
B 22.95 16.5|20.6 | 24.8 (289 33.0 | 371 | 413 | 45.4 | 495
20 C 33.17 445 23.8(29.8|35.8|41.7 | 47.7 | 53.7 | 59.6 | 65.6 | 71.5
130 D 39.83 28.6 1358143.0|50.1( 57.3 644 | 71.6 | 78.8 | 85.9
B 24.46 22.0127.5]33.0|385| 44.0 | 49.5 | 55.0 | 60.5 | 65.9
25 C 34.76 445 31.2139.1]|469|54.7 | 625 | 70.3 | 781 | 859 | 93.7
D 41.41 372 |46.5 (558 651 744 | 83.7 | 93.0 | 102.4 | 111.7
B 25.76 27.8 1347 141.7 | 486 | 55.6 | 625 | 695 | 764 | 834
30 C 36.12 445 39.0|148.7 | 584|682 | 779 | 87.7 | 97.4 | 107.1 | 116.9
D 42.74 46.1 | 57.6 | 69.2 | 80.7 | 92.2 | 103.7 | 115.3 | 126.8 | 138.3
Design of Shear Walls to Transfer the Wind Loads - Continued
Ba‘sic Building | Exposure Shear - . . . . .
Wind . gh . Building Width perpendicular to Wind Direction (ft)
speed Height | Category Capacity

MHS Building Systems ™| PO BOX 51478 | IRVINE | CA 92619 | USA | Voice-949 735 7392

www.modularhousingsystems.com

Copyright: Tim M Siahatgar, All Rights Reserved, mhsprefab@aol.com




MHS™-Deslgn Load Tables-

MHS-Building Systems

Modular Housing Systems~

Page: 16 of 24

ofWalls | 16 [ 20 | 24 | 28 | 32 | 36 | 40 | 44 | 48
(Mph) (ft) psf (b/ft) Required Wall Length Parallel to Wind Direction (ft)
B 24,51 13.21165(198 | 23.1 | 264 | 29.7 | 33.0 | 364 | 39.7
<15 C 36.20 445 19512441293 | 342 | 391 | 439 | 488 | 53.7 | 58.6
D 43.94 23.7 [29.6 | 355 | 415 | 474 | 533 | 59.2 | 65.2 | 71.1
B 26.61 19.1 1239|287 | 335 | 383 | 43.1 | 47.8 | 52.6 | 574
20 C 38.47 445 27.7 1346|415 | 484 | 553 | 62.2 | 69.2 | 76.1 | 83.0
140 D 46.19 33.21415]1498 | 58.1 | 66.4 | 74.7 | 83.0 [ 91.3 | 99.7
B 28.36 25,5(319)38.2| 446 | 51.0 | 574 | 63.7 | 70.1 | 76.5
25 C 40.32 445 36.2 1453|544 | 634 [ 725 | 815 | 90.6 | 99.7 | 108.7
D 48.02 432 154.0|64.7| 755 | 86.3 | 97.1 | 107.9 | 118.7 | 129.5
B 29.88 32214031483 | 564 | 645 | 725 | 80.6 | 88.6 | 96.7
30 C 41.89 445 45.2156.5|67.8| 79.1 | 90.4 |101.7 | 113.0 | 124.3 | 135.6
D 49.57 53.5]166.8 |80.2 | 93.6 [106.9 | 120.3 | 133.7 | 147.0 | 160.4
Design of Shear Walls to Transfer the Wind Loads - Continued
5’\2?’; Buil‘ding Exposure ah C:S:sitcy Building Width perpendicular to Wind Direction (ft)
Speed Height | Category of Walls
by |16 | 20 [2a | 28 [ 32 | 36 | a0 | aa | 48
(Mph) (ft) psf Required Wall Length Parallel to Wind Direction (ft)
B 26.29 142 117.7 (213 | 24.8 | 284 | 31.9 | 355 | 39.0 | 42.5
<15 C 38.84 445 209 (26.2 1314 | 36.7 | 419 | 471 | 524 | 57.6 | 62.8
D 47.13 2541318381 | 445 | 50.8 | 57.2 | 63.6 | 69.9 | 76.3
B 28.55 20.5]125.7 1308 | 359 | 41.1 | 46.2 | 51.3 [ 56.5 | 61.6
20 C 41.26 445 29.7 1371]1445| 519 [ 59.3 | 66.8 | 74.2 | 81.6 | 89.0
145 D 49.55 35.6 (445|534 | 624 | 71.3 | 80.2 | 89.1 | 98.0 | 106.9
B 30.43 2731342 ]|41.0| 479 | 54.7 | 61.5 | 68.4 [ 75.2 | 82.0
25 C 43.25 445 3891486 |583| 68.0 | 77.7 | 875 | 97.2 [ 106.9 | 116.6
D 51.51 46.3|157.9|69.5| 810 | 92.6 [104.2 | 115.8 | 127.3 | 138.9
B 32.05 346 (43.2|1519| 605 | 69.1 | 77.8 | 86.4 | 95.1 | 103.7
30 C 44.94 445 48.5]60.6 | 72.7 | 84.8 | 96.9 [109.1 | 121.2 | 133.3 | 1454
D) 53.17 5741717 ]86.0|100.4 [ 114.7 | 129.0 | 143.4 | 157.7 | 172.1
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Design of Shear Walls to Transfer the Wind Loads - Continued

5’\2;‘; Building | Exposure h Shea.r Building Width perpendicular to Wind Direction (ft)
Height | Category q Capacity
Speed of Walls
(Ib/ft) 16 20 24 28 32 36 40 44 48
(Mph) (ft) psf Required Wall Length Parallel to Wind Direction (ft)
B 28.14 15.2 | 19.0 | 22.8 | 26.6 | 30.4 | 34.1 | 379 | 41.7 | 455
<15 C 41.56 445 224 28.0(336( 39.2 | 448 | 504 | 56.0 | 61.6 | 67.2
D 50.44 2721340408 | 476 | 544 | 61.2 | 68.0 | 74.8 | 81.6
B 30.55 22.0|275(33.0( 384 | 439 | 494 | 549 | 604 | 65.9
20 C 44.16 445 31.8(39.7 476 | 556 | 635 | 714 | 794 | 87.3 | 95.3
150 D) 53.03 38.1|47.7 (57.2 | 66.7 | 76.3 | 85.8 | 95.3 | 1049 | 1144
B 32.56 29.3136.6 1439 | 51.2 | 585 65.9 | 73.2 | 80.5 | 87.8
25 C 46.28 445 41.6 | 52.01 624 | 72.8 | 83.2 | 93.6 | 104.0 | 114.4 | 124.8
D 55.13 496 | 619|743 | 86.7 | 99.1 | 111.5| 123.9 | 136.3 | 148.7
B 34.30 37.0|46.2 [ 555 64.7 | 74.0 | 83.2 | 92.5 | 101.7 | 111.0
30 C 48.09 445 5191648 |77.8| 90.8 |103.7 | 116.7 | 129.7 | 142.7 | 155.6
D 56.90 61.4|76.7 (921 107.4 | 122.8 | 138.1 | 153.4 | 168.8 | 184.1
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Design of Shear Walls to Transfer the Wind Loads — Continued

Ba.sic Building | Exposure Shear Building Width perpendicular to Wind Direction (ft)
Wind I Coicoorv gh | Capacity
Speed of Walls
(Ib/ft) 16 20 24 28 32 36 40 44 48
(Mph) (ft) psf Required Wall Length Parallel to Wind Direction (ft)
B 32.02 1731216 259(30.2| 345 | 388 | 43.2 | 475 | 51.8
<15 C 47.29 445 2551319383 (446 | 51.0 | 574 | 63.8 | 70.1 | 76.5
D 57.39 31.0138.7 | 46.4 | 54.2 | 61.9 69.6 77.4 | 85.1 92.9
B 34.76 25.0(31.2(375(43.7| 500 | 56.2 | 625 | 68.7 | 75.0
160 20 C 50.24 445 36.1 452 (542 (63.2 723 | 81.3 | 90.3 | 99.4 | 108.4
D 60.33 434 (54.2 16511759 | 86.8 | 97.6 | 108.5 | 119.3 | 130.2
B 37.05 33.3141.6 | 499 | 58.3 | 66.6 74.9 83.2 91.6 99.9
25 C 52.66 445 47.3159.2171.0| 828 | 94.7 | 106.5 | 118.3 | 130.2 | 142.0
D 62.72 56.4 | 70.5(84.6 |98.7|112.8 | 126.9 | 140.9 | 155.0 | 169.1
Design of Shear Walls to Transfer the Wind Loads - Continued
Ba'sic Building | Exposure Shear Building Width perpendicular to Wind Direction (ft)
Wind Height | Category gh | capacity
Speed of Walls
ibsf) |16 | 20 [2a | 28 [ 32 | 36 [ a0 | aa | a8
(Mph) (ft) psf Required Wall Length Parallel to Wind Direction (ft)
B 36.14 1951244 (29.2 | 341 39.0 | 43.9 48.7 53.6 58.5
<15 C 53.38 445 28.8136.0|43.2| 504 | 576 | 648 | 72.0 | 79.2 | 86.4
D 64.79 349 |43.7 524 | 61.1 | 699 | 786 | 874 | 96.1 | 104.8
B 39.24 28.2 1353|423 | 494 | 564 | 635 | 705 | 77.6 | 84.6
170 20 C 56.72 445 40.8 | 51.0|61.2 | 71.4 | 81.6 91.8 | 102.0 | 112.2 | 122.4
D 68.11 49.0 1 61.2 | 73.5| 85.7 | 98.0 | 110.2 | 122.4 | 134.7 | 146.9
B 41.82 376 | 470|564 | 658 | 75.2 | 84.6 | 94.0 | 103.4 | 112.8
25 C 59.44 445 53.4166.8)80.1| 93.5 | 106.9 | 120.2 | 133.6 | 146.9 | 160.3
D 70.81 63.6 179.6 | 95.5 | 111.4 | 127.3 | 143.2 | 159.1 | 175.0 | 190.9
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MHS Earthquake Calculations

Table 5: MHS Earthquake Calculations according to 2018 IBC

- Required Length of Shear Walls in each direction (ft)

Shear
Walls Building width with square plan assumption (ft)

Ss (short | Capacity I ¢ | 16 | 2a | 24 | 32 | 32| 40 | 40

Period) (Ib/ft)
Number of Stories

1 2 1 2 1 2 1 2

<0.25 445 0.26 [ 0.52 [ 0.44 | 0.88 | 0.78 | 1.57 | 1.22 | 2.45

0.5 445 0.52 (1.03 | 0.88 | 1.76 | 1.57 | 3.13 | 2.45 | 4.89

0.75 445 0.77 [ 1.55| 132 | 2.64 | 235 (4.70 | 3.67 | 7.34

1 445 1.03|2.07|1.76 | 3.52 | 3.13 | 6.26 | 4.89 | 9.78

>1.25 445 1.29 | 2.58 1220 (4.40|391|783|6.11 | 12.23

Continued (Site Class B)

- Required Length of Shear Walls in each direction (ft)
Shear
Walls Building width with square plan assumption (ft)
s:e(rsi:‘;';t c(alijit';y 16 | 16 | 24 | 24 [ 32 | 32 | 40 | a0
Number of Stories
1 2 1 2 1 2 1 2
<0.25 445 0.32 | 0.65 [ 0.55]1.10 | 0.98 [ 1.96 | 1.53 | 3.06
0.5 445 0.65|1.29 (1.10]|2.20| 1.96 | 3.91 | 3.06 | 6.11
0.75 445 097|194 (1.65)|3.30|294 (587|459 | 9.17
1 445 129258 ]2.20(4.40|3.91]|7.83|6.11 | 12.23
>1.25 445 1.613.23]2.75|5.50 | 4.89]9.78 | 7.64 | 15.29
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Continued (Site Class C)

Required Length of Shear Walls in each direction (ft)

Shear
Walls Building width with square plan assumption (ft)
s:e(fi:‘zl';t czz;:t';y 16 | 16 | 24 | 24 [ 32 | 32 | 40 | 40
Number of Stories
1 2 1 2 1 2 1 2
<0.25 445 0.390.77 | 0.66 | 1.32 | 1.17 | 2.35 | 1.83 | 3.67
0.5 445 0.77 | 1.55 (1.32 | 2.64 | 235 | 4.70 | 3.67 | 7.34
0.75 445 1.07 [ 2.13 |1 1.82 | 3.63 | 3.23 | 6.46 | 5.04 | 10.09
1 445 1.29 | 2.58 1 2.20 | 4.40 | 3.91 | 7.83 | 6.11 | 12.23
>1.25 445 1.61 | 3.23]2.75[5.50 | 4.89 | 9.78 | 7.64 | 15.29
Continued (Site Class D)
- Required Length of Shear Walls in each direction (ft)
Shear
Walls Building width with square plan assumption (ft)
s::fi::';t czg;:t';y 16 | 16 | 24 | 24 | 32 | 32 | 40 | 40
Number of Stories
1 2 1 2 1 2 1 2
<0.25 445 0.52 |1 1.03(0.88|1.76 | 1.57 | 3.13 | 2.45 | 4.89
0.5 445 0.90 | 1.81 | 1.54 | 3.08 | 2.74 | 5.48 | 4.28 | 8.56
0.75 445 1.16 [ 2.32 1 1.98 [ 3.96 | 3.52 | 7.04 | 5.50 | 11.01
1 445 1.42 | 2.84 1242 (484|430 | 8.61 | 6.73 | 13.45
>1.25 445 1.61 | 3.23]2.75|5.50|4.89 |9.78 | 7.64 | 15.29

MHS Building Systems ™| PO BOX 51478 | IRVINE | CA 92619 | USA | Voice-949 735 7392

Copyright: Tim M Siahatgar, All Rights Reserved, mhsprefab@aol.com

www.modularhousingsystems.com




MHS™-Deslgn Load Tables-

Modular Housing Systems~  |Pasetof2s

MHS-Building Systems

Continued (Site Class E)

- Required Length of Shear Walls in each direction (ft)

Shear
Walls Building width with square plan assumption (ft)

Ss (Short | Capacity
Period) (Ib/ft)

16 | 16 | 24 | 24 [ 32 | 32 | 40 | 40
Number of Stories

1 2 1 2 1 2 1 2
<0.25 445 0.81|1.61|1.38]|2.75|2.45]|4.89|3.82| 7.64
0.5 445 1.10 | 2.20 | 1.87 | 3.74 | 3.33 | 6.65 | 5.20 | 10.40
0.75 445 1.16 | 2.32 | 1.98 | 3.96 | 3.52 | 7.04 | 5.50 | 11.01
1 445 132 250|198 |3.96 (352|704 (550]11.01
>1.25 445 145]291|248 |495|4.40 | 8.81|6.88|13.76

* The earthquake forces must be transferred using MHS Wood Shear Panels (Based on Cyclic
Experimental Results).

* Seismic Importance Factor is assumed equal to 1.0

* Seismic Design Category is assumed to be "D".

* Redundancy Factor is assumed equal to 1.0.

* Non-Irregularity is considered.

* Min shear wall length is 4 feet.

* The effects of vertical component of Earthquake should be considered separately with 3d modeling
and analyses.

* The total Drift of the Building must be controlled using appropriate load combinations.

* The Behavior Factor of this system is considered equal to 7 for LRFD and 7*1.4=9.8 for ASD.

*These tables are given just for initial view of required walls for MHS Buildings. It is evident that because
of complexity of earthquake load determination and its distribution in the structure and also the drift
control in the building, it is highly recommended to do more accurate analyses for each building.

* By the Case, the partition effect should be considered separately.

MHS-Structural Insulated Panel Frame Assembly for Wall, floor and roof Panels

MHS prefab-Structural Insulated Panel Frame Assemblies recognized under this Technical Report and will
be limited to the following items:

a. Structural capacity of wall, floor and roof assemblies consisting of an aluminum frame with infill
SIPs. The structural capacity of the SIPs with EPS Foam as the core materials used as infill panels in the
MHS aluminum frame will be limited to resist out-of-plane (walls, roofs, and floors) and in-plane loads
(MHS-shear walls only). The axial loads on the walls will be resisted by the MHS aluminum framing
members acting as posts and beams.
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b. Complete plans and design calculations bearing the signature of a licensed civil or structural
engineer registered in the State of California shall be submitted to Structural Plan Check Section for
review and approval.

c. Panel (EPS) can be used as interior and exterior infill.

d. Connections of the panel to building frame shall be installed in accordance with the US
SYSTEMS details and assembly instructions.

e. MHS structural aluminum connection shall be installed in accordance with the details and Locations
of connectors must be detailed on approved plans by Plan Check.

f. The framing and panels shall be installed per the manufacturer’s erection instructions. A copy of
these instructions shall be available on the construction site.

MHS LARR (25703) DETAILS:

MHS Structural Insulated Panel Frame Assembly consists of prefabricated MHS Modular aluminum frame
extrusions in conjunction with structural insulated panels (SIP) with EPS foam plastic core material.

All structural insulated panel (SIP) with EPS foam cores to be used with the MHS aluminum frames shall
have a valid LARR, ICC or IAPMO listing number.

The aluminum frame is made of MHS aluminum extrusion 170-4W with a base material of

6061-T6 per ASTM B-221. The structural insulated panels consist of oriented strand board

(OSB) laminated with structural adhesives. The adhesive shall be a Type Il, Class 2, laminating adhesive
complying with the ICC-ES Acceptance Criteria for Sandwich Panel Adhesives (AC0O5).

The EPS foam core shall have a flame spread index not exceeding 25 and a smoke density index not
exceeding 450.

Approval conditions:

1. Complete plans and calculations bearing the signature of a licensed civil or structural engineer,
registered in the State of California and shall be submitted to the Structural Plan

Check Section for review and approval.

2. The panel and frame assembly shall be installed in buildings of Type V construction only.

3. For exterior and applications, panels shall be separated from the building interior with %” gypsum
board or a thermal barrier complying with Section 2603.4 of the 2020 Los Angeles Building Code.

4. Exterior walls must be protected by a water-resistive barrier complying with Section

1404.2 of the 2020 Los Angeles Building Code and by wall coverings that provide the necessary structural
resistance to wind and seismic forces in spanning between wall framing members.

5. The fire-resistive rating of the panels as building elements has not been reviewed and is outside the
scope of this general approval.

6. The allowable loads are noted in attached tables. The allowable panel capacities shall not be increased
for wind and seismic loads.

7. The fabrication of the panels shall be in a shop of a fabricator licensed by the City of Los

Angeles Department of Building and Safety in accordance with the manufacturing standards submitted
to the Department.

8. Connections of the panel to the building substrate shall be per the attached connection details. The
location of the panel connections must be shown and detailed on construction plans reviewed and
approved by the Department.
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9. The panels shall be installed per the manufacturer published installation instructions. A copy of these
instructions shall be available at the construction site.

10. The MHS framing member and connectors shall be labeled with the manufacturer name

(MHS Building Systems Co.) and the Los Angeles Research Report number (LARR-25703)

DISCUSSION

The report is in compliance with 2020 Los Angeles Building Code.

The approval is based on tests on file with the Building Research Section.

This general approval of an equivalent alternate to the Code is only valid where an engineer and/or
inspector of this Department has determined that all conditions of this approval have been met in the
project in which it is to be used.

Addressee to whom this Research Report is issued is responsible for providing copies of it, complete with
any attachments indicated, to architects, engineers and builders using items approved herein in design or
construction which must be approved by Department of Building and Safety Engineers and Inspectors.

References:

1. 2006-2018 International Building Code® (IBC), International Code Council.

2. Aluminum Design Manual", The Aluminum Association Inc. 2020

3. 1997 Uniform Building Code™ (UBC).

4. ASCE/SEI 7-16 Minimum Design Loads and Associated Criteria for Buildings and Other Structures.

5. 2017-2020 Los Angeles Building Codes (Aluminum Design Manual Ptl-Specifications for aluminum
structures)

6. 2016, 2019 California Residential Codes

7. Acceptance Criteria for OSB-Sandwich Panels AC04, ACO5- used as insert panels and shear wall only on
MHS- Structural Aluminum Framing Assembly,

Los Angeles Code Approval: MHS LARR # 25703,
IAPMO report

Laboratory: Smith Emery Lab, Los Angeles

John Latiolaite P.E, Andrew Tan P.E

Pingsheng Zhu, Testing Engineer

MHS Structural Engineer:

Engineer of Record:

Ta-Wei Lu, P.E.

P.E. #C64216

Philip Z Yin, SE

S.E. #54633

System’s Inventor Tim Siahatgar AE.

Note: Philip Yin is retained by MHS Structural Systems
as Engineer of Record from May 2020 to May 2023 to
review and edit this document and is not responsible
for previous testing reports and analysis of MHS Structural
Systems done prior to May 2020.
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- Beam (MHS-170-4W)

- Column [(MHS-170-4W)
- L Connector

- C Channel 2H

- Bolts

- Master Lock

Note: All beams head has
one MHS Lock to connect
fo the MHS post.
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