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12.5 DIRECTION OF LOADING

12.5.1 Direction of Loading Criteria wali b b 493 N

The directions of application of seismic forces 2315 b b 4135 59
used in the design shall be those which will produce P oy iy 45 300 3519
the most critical load effects. It is permitted to satisfy
this requirement using the procedures of Section
12.5.2 for Seismic Design Category B, Section 12.5.3
for Seismic Design Category C, and Section 12.5.4
for Seismic Design Categories D, E, and F.

12.5.2 Seismic Design Category B )lJé B s b 5o iy gl@ oilw

For structures assigned to Seismic Design L
Category B, the design seismic forces are permitted to gl AR RANTIPICIYY S
be applied independently in each of two orthogonal (wily PRESNE S L5,.,,)
directions and orthogonal interaction effects are
permitted to be neglected.

Al 4Lila 1

12.5.3 Seismic Design Category C

Loading applied to structures assigned to Seismic
Design Category C shall, as a minimum, conform to
the requirements of Section 12.5.2 for Seismic Design

NB C b oo sldojle

Category B and the requirements of this section. FeYeo LS')é s 'g)“g Wyl
Structures that have horizontal structural irregularity v e e - f

Type 5 in Table 12.3-1 shall use one of the following & b 4ol S Vg &~ >
procedures: Aol A1 Cane b

a. Orthogonal Combination Procedure. The
structure shall be analyzed using the equivalent
lateral force analysis procedure of Section 12.8, the
modal response spectrum analysis procedure of
Section 12.9, or the linear response history
procedure of Section 16.1, as permitted under
Section 12.6, with the loading applied indepen-
dently in any two orthogonal directions. The
requirement of Section 12.5.1 is deemed satisfied if
members and their foundations are designed for
100 percent of the forces for one direction plus 30
percent of the forces for the perpendicular direc-
tion. The combination requiring the maximum
component strength shall be used.

b. Simultaneous Application of Orthogonal
Ground Motion. The structure shall be analyzed
using the linear response history procedure of
Section 16.1 or the nonlinear response history
procedure of Section 16.2, as permitted by Section
12.6, with orthogonal pairs of ground motion
acceleration histories applied simultaneously.

12.5.4 Seismic Design Categories D through F
Structures assigned to Seismic Design Category
D, E, or F shall, as a minimum, conform to the

requirements of Section 12.5.3. In addition, any D E FSwdab yoa sbojle
column or wall that forms part of two or more _ L v . «
intersecting seismic force—rzsisting systems and is S il e ST (g fekinfs o1
subjected to axial load due to seismic forces acting L 92 (v_.blES dpu 30 9 Lo PV
along either principal plan axis equaling or exceeding . .

20 percent of the axial design strength of the column Wb W18 (Sl 25l e N
or wall shall be designed for the most critical load Ngd b dalxio 4385 Sy
effect due to application of seismic forces in any

direction. Either of the procedures of Section 12.5.3 a
or b are permitted to be used to satisfy this require-
ment. Except as required by Section 12.7.3, 2-D
analyses are permitted for structures with flexible
diaphragms.
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CHAPTER 11 — SHEAR AND TORSION

11.9 — Provisions for walls

11.9.8 — Where V,, is less than 0.5¢V,, reinforcement
shall be provided in accordance with 11.9.9 or in
accordance with Chapter 14. Where V, exceeds
0.5¢V,, wall reinforcement for resisting shear shall be
provided in accordance with 11.9.9.

11.9.9 — Design of shear reinforcement for walls

11.9.9.2 — Ratio of horizontal shear reinforcement
area to gross concrete area of vertical section, py,
shall not be less than 0.0025.

11.9.9.3 — Spacing of horizontal shear reinforce-
ment shall not exceed the smallest of ¢,,/5, 3h, and
450 mm, where ¢, is the overall length of the wall.

11.9.9.4 — Ratio of vertical shear reinforcement
area to gross concrete area of horizontal section, g,,
shall not be less than the larger of

h
p,=0.0025 + 0.5(2.5 - t"‘j (01— 0.0025) (11-30)

and 0.0025, The value of p, calculated by Eq. (11-30)
need not be greater than p; required by 11.9.9.1. In
Eq. (11-30), ¢, is the overall length of the wall, and h,,
is the overall height of the wall.

11.9.9.5 — Spacing of vertical shear reinforcement
shall not exceed the smallest of £,,/3, 3h, and 450 mm,
where £, is the overall length of the wall.
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21.9.6.3 — Structural walls not designed to the
provisions of 21.9.6.2 shall have special boundary
elements at boundaries and edges around openings of
structural walls where the maximum extreme fiber
compressive stress, comresponding to load combinations
including earthquake effects, E, exceeds 0.2f;. The
special boundary element shall be permitted to be
discontinued where the calculated compressive stress
is less than 0.15f;. Stresses shall be calculated for the
factored forces using a linearly elastic model and gross
section properties. For walls with flanges, an effective
flange width as defined in 21.9.5.2 shall be used.

When the extreme fiber compressive stress, b, exceeds(.2 £, boundary
elements are required (ACI 21.9.6.3), or when the neutral axial depth

calculated from the factored axial force and nominal moment strength are
consistent with design displacement, §,, and exceed the following limit:

c> I (ACI21.9.6.2)

600(, /)
boundary elements are required (ACI 21.9.6.2).

If boundary elements are required, the program calculates the minimum
required length of the boundary zone at each end of the wall, Lg;, which is
calculated as follows:

Liz= max{q/2,c—0.1L,)}. (ACI 21.9.6.4(a))
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FEMA- P751:
7.4.1 Analysis of Frame-Only Structure for 25 Percent of Lateral Load

Where a dual system is utilized, Standard Section 12.2.5.1 requires that the moment frames themselves
are designed to resist at least 25 percent of the total base shear. This provision ensures that the dual
system has sufficient redundancy to justify the increase from R = 6 for a special reinforced concrete

structural wall to R = 7 for a dual system (see Standard Table 12-2). This 25 percent analysis was carried
out using the ETABS program with the mathematical model of the building being identical to the
previous version except that the panels of the structural walls were removed. The boundary elements of
the walls were retained in the model so that behavior of the interior frames (Frames 3, 4, 5 and 6) would
be analyzed in a rational way. (It could be argued that keeping the boundary columns in the 25 percent
model violates the intent of the provision since they are an integral part of the shear walls. However, in
this condition, the columns are needed for the moment frames adjacent to the walls and those in
longitudinal direction (which resist a small amount of torsion). Since these eight boundary columns resist
only a small portion (just over 15 percent) the total base shear for the 25 percent model, the intent of the
dual system requirements is judged to be satisfied. It should be noted that it is not the intent of the
Standard to allow dual systems of co-planar and integral moment frames and shear walls.)

The seismic demands for this frame-only analysis were scaled such that the spectra base shear is equal to
25 percent of the design base shear for the dual system. In this case, the response spectrum was scaled
such that the frame-only base shear is equal to (0.25)(0.85)Vg,~. While this may not result in story forces
exactly equal to 25 percent of the story forces from the MRSA of the dual system, the method used is
assumed to meet the intent of this provision of the Standard.
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Insection 18.10.5.2, where the code talks about L, C or T shape wall sections, does it mean that the design engineer needs to calculate
the total axial and bending moment forces on the composite (C, L ot T shape) section and design the wall section as a whole or still
we need to design each segment separately for the axial and moment forces acting only on that portion? C, L, or T shaped walls
should be analyzed considering the entire section acting as a unit. Analysis should not be performed separately for each planar
element of the wall. When performing analysis, the effective flange width should be specified according to 18.10.5.2. If a finite
element analysis of the wall under applied earthquake and gravity loads is performed, then many designers consider the finite element
analysis “a more detailed analysis”, so that the flange width requirement of 18.10.5.2 does not apply. Inthat case, many designers

include the entire extent of all planar wall elements in the finite element model.
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Moehle, 2014:

In the past, demand for open space in the first story led to many older buildings in which walls
from upper stories were discontinued in the first story, creating a weak first story (Figure 13.4a).
These have performed poorly in past earthquakes (Figure 13.5). This configuration, classified by
ASCE 7 as an Extreme Weak Story Irregularity, is no longer permitted in new buildings assigned to
Seismic Design Categories D, E, and F.

(a) Weak story (b) Discontinuous () Interruption of
wall wall section

FIGURE 13.4 Wall vertical irregularities.

FIGURE 13.5 Permanent offset of weak first story due to discontinued wall, Olive View Hospital, 1971 San Fernando earthquake.
(Photograph by K. Steinbrugge, used with permission from the National Information Service for Earthquake Engineering,
University of California, Berkeley.)

Walls extending from the foundation and discontinued at some intermediate level (Figure 13.45)
are permitted by most codes, but the design may be penalized by increased seismic design forces. It is

preferred to have more gradual reduction in wall section (length, thickness, or both), as illustrated by
Figure 13.4c¢. Such transitions in wall length or thickness may require details to enable the flow of
forces near the transition. See Section 13.6.3.
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Joint Label: 1

Story: Story15 Joint Label: 1
Ux = 0.135308 m Story: Story15
Uy = -5.191E-09 m Uz = 0078390 m
Uz = 0.009335m Uy = -6.323E-11 m
Ry = -0.000008 rad Uz = 0.000614 m
Ry = 0.002029 rad Rx = -0.000005 rad
Rz = -2.338E-09 rad Ry = 0000533 rad
Rz = 4.752E-11 rad
+
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S OWI 18 50 oy 5198 A8 (sbdd Ko Hlgo V-
Horizontal web reinforcement, A,

Confined
core

2 fdh or fdr

<150 mr'“ \ as appropriate
(a)

Option with standard hooks or headed reinforcement

Boundary element Horizontal web
reinforcement, A, reinforcement, A,

2 {4 of the horizontal
<150mm./ \Web reinforcement
(b)

Option with straight developed reinforcement

Fig. R18.10.6.4.1 Development of wall horizontal rein-
Jforcement in confined boundary element.
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0.84EQZ
13) DEAD LOAD + 1.2(LIVE1+LIVE BAM+LIVE PARTISHEN+LR1)+0.6 LR2 -0.84EYALL -0.252EX -
0.84EQZ
14) DEAD LOAD + 1.2(LIVE1+LIVE BAM+LIVE PARTISHEN+LR1)+0.6 LR2 +0.84EXALL +0.252EY -
0.84EQZ
15) DEAD LOAD + 1.2(LIVE1+LIVE BAM+LIVE PARTISHEN+LR1)+0.6 LR2 -0.84EXALL +0.252EY -
0.84EQZ
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16) DEAD LOAD + 1.2(LIVE1+LIVE BAM+LIVE PARTISHEN+LR1)+0.6 LR2 +0.84EYALL +0.252EX -
0.84EQZ

17) DEAD LOAD + 1.2(LIVE1+LIVE BAM+LIVE PARTISHEN+LR1)+0.6 LR2 -0.84EYALL +0.252EX -
0.84EQZ

18) 0.85 DEAD LOAD + 0.84EXALL -0.252EY +0.84EQZ

19) 0.85 DEAD LOAD -0.84EXALL -0.252EY +0.84EQZ

20) 0.85 DEAD LOAD + 0.84EYALL -0.252EX+0.84EQZ

21) 0.85 DEAD LOAD -0.84EYALL -0.252EX+0.84EQZ

22) 0.85 DEAD LOAD + 0.84EXALL +0.252EY +0.84EQZ

23) 0.85 DEAD LOAD -0.84EXALL +0.252EY +0.84EQZ

24) 0.85 DEAD LOAD + 0.84EYALL +0.252EX+0.84EQZ

25) 0.85 DEAD LOAD -0.84EYALL +0.252EX+0.84EQZ

26) 0.85 DEAD LOAD + 0.84EXALL -0.252EY -0.84EQZ

27) 0.85 DEAD LOAD -0.84EXALL -0.252EY -0.84EQZ

28) 0.85 DEAD LOAD + 0.84EYALL -0.252EX -0.84EQZ

29) 0.85 DEAD LOAD -0.84EYALL -0.252EX -0.84EQZ

30) 0.85 DEAD LOAD + 0.84EXALL +0.252EY -0.84EQZ

31) 0.85 DEAD LOAD -0.84EXALL +0.252EY -0.84EQZ

32) 0.85 DEAD LOAD + 0.84EYALL +0.252EX -0.84EQZ

33) 0.85 DEAD LOAD -0.84EYALL +0.252EX -0.84EQZ

a3l o il 30 § Eazao Gubwl gy (13B1S CSA a0l cpl b =1 sb g2 iy laisbu 639 5 L 390 GSwolind Jb S5

1) 1.25 DEAD LOAD + 1.5(LIVE1+LIVE BAM+LIVE PARTISHEN+LR1+LR2)

2) DEAD LOAD + 1.2(LIVE1+LIVE BAM+LIVE PARTISHEN+LR1)+0.6 LR2 +0.84SPX+0.84SY + 0.84EQZ
3) DEAD LOAD + 1.2(LIVE1+LIVE BAM+LIVE PARTISHEN+LR1)+0.6 LR2 +0.84SPY+0.84SX + 0.84EQZ
4) DEAD LOAD + 1.2(LIVE1+LIVE BAM+LIVE PARTISHEN+LR1)+0.6 LR2 +0.84SPX+0.84SY - 0.84EQZ
5) DEAD LOAD + 1.2(LIVE1+LIVE BAM+LIVE PARTISHEN+LR1)+0.6 LR2 +0.84SPY+0.84SX - 0.84EQZ
6) 0.85 DEAD LOAD + 0.84SPX +0.84SY +0.84EQZ 7) 0.85 DEAD LOAD + 0.84SPX +0.84SY -0.84EQZ

8) 0.85 DEAD LOAD + 0.84SPY +0.84SX +0.84EQZ

9) 0.85 DEAD LOAD + 0.84SPY +0.84SX -0.84EQZ
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COMBO 1): 1.4 DEAD LOAD

COMBO2): (1.2DEAD LOAD)+1.6(LIVE1+LR1+LR2+LIVE BAM+LIVE PARTISHEN)

COMBO3): (1.2DEAD LOAD)+ (LIVE1+LR1+ LIVE BAM+LIVE PARTISHEN +0.5LR2)+EXALL+0.3EY+EQZ
COMBO4): (1.2DEAD LOAD)+ (LIVE1+LR1+ LIVE BAM+LIVE PARTISHEN +0.5LR2)-EXALL+0.3EY+EQZ
COMBO5): (1.2DEAD LOAD)+ (LIVE1+LR1+ LIVE BAM+LIVE PARTISHEN +0.5LR2)+EYALL+0.3EX+EQZ
COMBO6): (1.2DEAD LOAD)+ (LIVE1+LR1+ LIVE BAM+LIVE PARTISHEN +0.5LR2)-EYALL+0.3EX+EQZ
COMBO7): (1.2DEAD LOAD)+ (LIVE1+LR1+ LIVE BAM+LIVE PARTISHEN +0.5LR2)+EXALL-0.3EY+EQZ
COMBO8): (1.2DEAD LOAD)+ (LIVE1+LR1+ LIVE BAM+LIVE PARTISHEN +0.5LR2)-EXALL-0.3EY+EQZ

COMB09): (1.2DEAD LOAD)+ (LIVE1+LR1+ LIVE BAM+LIVE PARTISHEN +0.5LR2)+EYALL-0.3EX+EQZ
COMBO10): (1.2DEAD LOAD)+ (LIVE1+LR1+ LIVE BAM+LIVE PARTISHEN +0.5LR2)-EYALL-0.3EX+EQZ
COMBO11): (1.2DEAD LOAD)+ (LIVE1+LR1+ LIVE BAM+LIVE PARTISHEN +0.5LR2)+EXALL+0.3EY-EQZ
COMBO12): (1.2DEAD LOAD)+ (LIVE1+LR1+ LIVE BAM+LIVE PARTISHEN +0.5LR2)-EXALL+0.3EY-EQZ
COMBO13): (1.2DEAD LOAD)+ (LIVE1+LR1+ LIVE BAM+LIVE PARTISHEN +0.5LR2)+EYALL+0.3EX-EQZ
COMBO14): (1.2DEAD LOAD)+ (LIVE1+LR1+ LIVE BAM+LIVE PARTISHEN +0.5LR2)-EYALL+0.3EX-EQZ
COMBO15): (1.2DEAD LOAD)+ (LIVE1+LR1+ LIVE BAM+LIVE PARTISHEN +0.5LR2)+EXALL-0.3EY-EQZ
COMBO16): (1.2DEAD LOAD)+ (LIVE1+LR1+ LIVE BAM+LIVE PARTISHEN +0.5LR2)-EXALL-0.3EY-EQZ
COMBO17): (1.2DEAD LOAD)+ (LIVE1+LR1+ LIVE BAM+LIVE PARTISHEN +0.5LR2)+EYALL-0.3EX-EQZ
COMBO18): (1.2DEAD LOAD)+ (LIVE1+LR1+ LIVE BAM+LIVE PARTISHEN +0.5LR2)-EYALL-0.3EX-EQZ
COMBO019): (0.9DEAD LOAD)+ EXALL+0.3EY+EQZ

COMB020): (0.9DEAD LOAD)- EXALL+0.3EY+EQZ

COMBO021): (0.9DEAD LOAD)+ EYALL+0.3EX+EQZ

COMB022): (0.9DEAD LOAD)- EYALL+0.3EE+EQZ

COMB023): (0.9DEAD LOAD)+ EXALL-0.3EY+EQZ

COMB024): (0.9DEAD LOAD)- EXALL-0.3EY+EQZ

COMBO025): (0.9DEAD LOAD)+ EYALL-0.3EX+EQZ

COMBO026): (0.9DEAD LOAD)- EYALL-0.3EE+EQZ

COMB027): (0.9DEAD LOAD)+ EXALL+0.3EY-EQZ

COMB028): (0.9DEAD LOAD)- EXALL+0.3EY-EQZ
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COMBO029): (0.9DEAD LOAD)+ EYALL+0.3EX-EQZ
COMB030): (0.9DEAD LOAD)- EYALL+0.3EE-EQZ
COMBO031): (0.9DEAD LOAD)+ EXALL-0.3EY-EQZ
COMB032): (0.9DEAD LOAD)- EXALL-0.3EY-EQZ
COMB033): (0.9DEAD LOAD)+ EYALL-0.3EX-EQZ
COMBO34): (0.9DEAD LOAD)- EYALL-0.3EE-EQZ

Oleisbw o il 8o § Cazo Gubwl o (S5 40T ACH ool Gl b 21 b g Gy glaislu 059 3y jL 3590 Saolius Jb luS 5

COMB S1): 1.4 DEAD LOAD

COMB S2): (1.2DEAD LOAD)+1.6(LIVE1+LR1+LR2+LIVE BAM+LIVE PARTISHEN)

COMB S3): (1.2DEAD LOAD)+ (LIVE1+LR1+ LIVE BAM+LIVE PARTISHEN +0.5LR2)+SPX+0.3SY+EQZ
COMB S4): (1.2DEAD LOAD)+ (LIVE1+LR1+ LIVE BAM+LIVE PARTISHEN +0.5LR2)+SPY+0.3SX+EQZ
COMB S5): (1.2DEAD LOAD)+ (LIVE1+LR1+ LIVE BAM+LIVE PARTISHEN +0.5LR2)+SPX+0.3SY-EQZ
COMB S6): (1.2DEAD LOAD)+ (LIVE1+LR1+ LIVE BAM+LIVE PARTISHEN +0.5LR2)+SPY+0.3SX-EQZ
COMB S7): (0.9DEAD LOAD)+ SPX+0.3SY+EQZ

COMB S8): (0.9DEAD LOAD)+ SPY+0.3SX+EQZ

COMB S9): (0.9DEAD LOAD)+ SPX+0.3SY-EQZ

COMB S10): (0.9DEAD LOAD)+ SPY+0.3SX-EQZ
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SAFE o

1) DEAD LOAD + LIVE LOAD

2) DEAD LOAD + LIVE BAM

3) DEAD LOAD + LIVE SNOW

4) DEAD LOAD + 0.75 LIVE LOAD + 0.75 LIVE SNOW

5) DEAD LOAD + 0.75 LIVE LOAD + 0.75 LIVE BAM

6) DEAD LOAD + 0.7 ( EXALL +0.3 EY) + 0.7 EQZ

7) DEAD LOAD - 0.7 ( EXALL +0.3 EY) + 0.7 EQZ

8) DEAD LOAD + 0.7 ( EXALL - 0.3 EY) + 0.7 EQZ

9) DEAD LOAD - 0.7 ( EXALL - 0.3 EY) + 0.7 EQZ

10) DEAD LOAD + 0.7 ( EXALL +0.3 EX) + 0.7 EQZ

11) DEAD LOAD - 0.7 ( EXALL +0.3 EX) + 0.7 EQZ

12) DEAD LOAD + 0.7 ( EXALL - 0.3 EX) + 0.7 EQZ

13) DEAD LOAD - 0.7 ( EXALL - 0.3 EX) + 0.7 EQZ

14) DEAD LOAD + 0.75 LIVE LOAD+ 0.75 LIVE SNOW+ 0.525 (EXALL+ 0.3 EY)+0.525 EQZ
15) DEAD LOAD + 0.75 LIVE LOAD+ 0.75 LIVE SNOW - 0.525 (EXALL+ 0.3 EY)+0.525 EQZ
16) DEAD LOAD + 0.75 LIVE LOAD+ 0.75 LIVE SNOW+ 0.525 (EXALL- 0.3 EY)+0.525 EQZ
17) DEAD LOAD + 0.75 LIVE LOAD+ 0.75 LIVE SNOW- 0.525 (EXALL- 0.3 EY)+0.525 EQZ

18) DEAD LOAD + 0.75 LIVE LOAD+ 0.75 LIVE SNOW+ 0.525 (EXALL+ 0.3 EX)+0.525 EQZ
19) DEAD LOAD + 0.75 LIVE LOAD+ 0.75 LIVE SNOW - 0.525 (EXALL+ 0.3 EX)+0.525 EQZ
20) DEAD LOAD + 0.75 LIVE LOAD+ 0.75 LIVE SNOW+ 0.525 (EXALL- 0.3 EX)+0.525 EQZ
21) DEAD LOAD + 0.75 LIVE LOAD+ 0.75 LIVE SNOW- 0.525 (EXALL- 0.3 EX)+0.525 EQZ

22) 0.6 DEAD LOAD + 0.7 (EXALL +0.3EY)

23) 0.6 DEAD LOAD - 0.7 (EXALL +0.3EY)

24) 0.6 DEAD LOAD + 0.7 (EXALL -0.3EY)

25) 0.6 DEAD LOAD - 0.7 (EXALL -0.3EY )

26) 0.6 DEAD LOAD + 0.7 (EXALL +0.3EX)

27) 0.6 DEAD LOAD - 0.7 (EXALL +0.3EX )

28) 0.6 DEAD LOAD + 0.7 (EXALL -0.3EX )

29) 0.6 DEAD LOAD - 0.7 (EXALL -0.3EX )



LAYt

: 1.25 DEAD+1.5 LIVE LOADS

: 1DEAD+1.2 LIVE LOADS+0.84SPXS
: 1DEAD+1.2 LIVE LOADS-0.84SPXS

: 1DEAD+1.2 LIVE LOADS+0.84SNXS
: 1DEAD+1.2 LIVE LOADS-0.84SNXS
: 1DEAD+1.2 LIVE LOADS+0.84SPYS
: 1DEAD+1.2 LIVE LOADS-0.84SPYS

: 1DEAD+1.2 LIVE LOADS+0.84SNYS
: 1DEAD+1.2 LIVE LOADS-0.84SNYS
10: 0.85 DEAD+0.84 SPXS

11: 0.85 DEAD-0.84 SPXS

12: 0.85 DEAD+0.84 SNXS

13: 0.85 DEAD-0.84 SNXS

14:0.85 DEAD+0.84 SPYS

15: 0.85 DEAD-0.84 SPYS

16: 0.85 DEAD+0.84 SNYS

17:0.85 DEAD-0.84 SNYS
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8: 1DEAD+1.2 LIVE LOADS+0.84SNYS+0.252SXS+EQZ
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: 1.4DEAD LOAD

: 1.2 DEAD+1.6 LIVE LOADS

: 1.2 DEAD+1LIVE LOADS+1SPXS
: 1.2 DEAD+1LIVE LOADS-1SPXS

: 1.2 DEAD+1LIVE LOADS-1SNXS

: 1.2 DEAD+1LIVE LOADS+1SNXS
: 1.2 DEAD+1LIVE LOADS+1SPYS

: 1.2 DEAD+1LIVE LOADS-1SPYS

: 0.9 DEAD+1SPXS

10: 0.9 DEAD-1SPXS

11: 0.9 DEAD+1SNXS

12: 0.9 DEAD -1SNXS

13: 0.9 DEAD+ 1SPYS

14: 0.9 DEAD -1SPYS

15: 0.9DEAD +1 SNYS

16: 0.9DEAD-1SNYS

17:1.2 DEAD+ LIVE LOADS+1SNYS
18:1.2 DEAD+LIVE LOADS-1SNYS
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