Table 9.3.6.5 Thickness of roof assemblies
consisting of concrete® slabs with
insulation and built-up roofing

Standard
3-Ply
T T Butel
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Base slab) |, s ula- | Thickness of insulation (in.)
thickness| . " for fi . .
(in.) tion or fire-resistance rating of
1hr|1%hr|2hr |3 hr| 4hr
1% MB | 1% | 178 | 2% | NA.
2 MB 14 1 1% | 2V4 | 274
3 MB 0| % | % | 1% | 1%
4 MB 0 0 o 3 | 1
112 GFB | % | 1% 2 |N.A. | NA
2 GFB | v | 7 | 172 | 274 | N.A.
3 GFB 0 3% 8% | 1% | 2%
4 GFB 0 0 Ve | % | 1%

Table 9.3.6.6 Fire endurance of precast
concrete sandwich walls
(calculated, based on Eq. 9.3.6.2)

a. Values shown are for siliceous aggregate concrete, and are
conservative for other concretes.

b. MB = Mineral board insulation composed of spherical cellular
beads of expanded aggregate and fibers formed into rigid flat
rectangular units with an integral waterproofing treatment.
GFB = Glass fiber board fibrous glass roof insulation
consisting of inorganic glass fibers formed into rigid boards
using a binder. The board has a top surface faced with glass
fiber reinforced with asphalt and kraft.

N.A. = Not applicable.

9.3.6.6 Treatment of Joints Between Wall
Panels

Joints between wall panels should be detailed
so that passage of flame or hot gases is prevented,
and transmission of heat does not exceed the limits
specified in ASTM E 119. Concrete wall panels
expand when heated, so the joints tend to close
during fire exposure. Non-combustible materials that
are flexible, such as ceramic fiber blankets, provide
thermal, flame, and smoke barriers, and, when used
in conjunction with caulking materials can provide
the necessary weather-tightness while permitting
normal volume change movements. Joints that do
not move can be filled with mortar. For a more
detailed discussion and additional information, refer
to PCI MNL-124. [1]

The IBC addresses joints in exterior walls in
various sections of the code:

Outside and ; Fire endurance
inside wythes livsemetio hr:min
172 in. Sil 1in. CP 1:23
114 in. Carb 1in. CP 1:23
1%z in. SLW 1in. CP 1:45
2in. Sil 1in.CP 1:50
2in. Carb 1in. CP 2:.00
2in. SLW 1in.CP 2:32
3in. Sil 1in.CP 3:07
1% in. Sil % in. GFB 1:39
2in. Sil %ain. GFB 2:.07
2in. SLW % in. GFB 252
1% in. Sil 1%2in. GFB 2:35
2in. Sil 1% in. GFB 3:08
2in. SLW 1% in. GFB 4:00
1% in. Sil 1in.IC 212
1% in. SLW Tin.IC 2:39
2in. Carb 1in.IC 2:56
2in. SLW Tin.IC 3:33
1% in. Sil 1%in. IC 2:54
112 in. SLW 1% in. IC 3:24
2in. Sil 2in.IC 4:25
1% in. SLW 2in.1C 4:19
Carb = carbonate aggregate concrete
Sil = siliceous aggregate concrete
SLW = sand-lightweight concrete (115 pcf maximum)
CP = cellular plastic (polystyrene or polyurethane)
IC = lightweight insulating concrete (35 pcf maximum)

GFB = glass fiber board

a. In Section 713, joints are specified to have the

same fire-resistance rating as the wall. Walls
that are permitted to have unprotected
openings are noted as an exception to this
requirement.

b. Table 704.8 is used to determine if unprotected
openings are allowed as well as designating the
percentage of unprotected openings allowed.

c. Section 704.13 also addresses joints and has
the same exception as Section 713.

d. Section 721.2.1.3 addresses joints in precast
walls. This section requires that unprotected
joints be included as openings in the calculation
of opening percentages for comparison to the
allowed opening percentage of Table 704.8.

9-38 PCI Design Handbook/Sixth Edition



rd

v

Where no openings are permitted, the fire
resistance required for the wall should be provided
at the joints.

Table 9.3.6.7 is based on results of fire tests of
panels with butt joints. [8] The tabulated values
apply to one-stage butt joints and are conservative
for two-stage and ship-lap joints. [1]

Joints between adjacent precast floor or roof
elements may be ignored in calculating the slab
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stresses, even in concrete bearing walls, and the
fact that reinforcement generally does not perform a
primary structural function. In most cases, the
amount of cover protection required by code
exceeds that required for fire protection so there is,
in effect, reserve structural fire endurance within the
concrete wall.

9.3.71 Simply Supported Members















